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L~ Catalogue of the Birds of tke Ferinsula of India, arranged ac~

cording to the modern .styslem of Classification; with brief Notes on
their Habits and Geographical Distribution, avd description of new,
doubtful and imperfectly described Species.—~By L. C. JERpoxN, Assis=
tant Surgeon, 24 Meadras Light Cavalry.

( Conlinﬁed Jrom No. 27, page 239.)

Oro. IIL—RASORES, . Swains.—Game Birds and
~ "Pigeons. :

‘ FaMILY PAVONIDA.- :
. . Genus PAVO, L.;Peacoc/'c.

265.~ P. érz'slahw, L.—2fokr, H. and Mah.—Common Peafoul. -

The Peafowl abounds in most of the wooded districts of India,and alsa
in woody nullahs, and low jungle in various parts of the country. It
breeZs'most usually towards the end of the monsoon.
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Gexus GALLUS, Briss. 4
F26IG.-—-G. Sonneratii, Temm.—Junglee Moorgh, H.— Common Ju;wgle

owl. .

This Jungle Fowl is tolerably abundant in most of the lofty jungles
of the South of India, and is also found in the lower jungle in the Carna-
tic and eastern ‘range of ghauts. It is not, however, met with in the
Northern Circars. Tt is very partial to bamboo jungle. I once found
the eggs of this fow), seven in number, on the ground in dense Jungle

/ at the foot of the Neilgherries. They were of a light pinkish cream

colour. o

267.~G'. Bankiva, Temm.—Red Jungle Fowl,

.+ This species, hardly distinguishable in appearance from many of ihe
domestic varieties, and unquestionably the origin of most of the varieties
of our common fowls, is the only jungle fow! found in the woods of the
eastern ghauts in the Northern Division, and is very abundant in some

barts, as in Goomsocor. I do not know cxactly how far south this

species extends, but know that it is found as low as Cummum, N, L. 16°.

The erow of this bird is much more distinct and marked than that of the

last one, which has only a broken and very indistinet call,

Fawiry TETRAONID &,

Gexus ORTYGIS, I Swains.—Hemipodius, Temm,— Three-toed
Quail. B . . ’ :
268.~ 0. pugnax.—Hemip. pugnaz., Temm. P. C. 60-2.— Tetrao nigri-
collis and Madagascariensis of the older authors P—Gooloo, H. in the
. South of India.—Z%orak of others.—Rlack throated three-toed Quail.

This pretty species is tolerably common in most of the well ciltivated
parts of India,. frequenting low jungle, and also fields of pulse, chillee,
&e. It is sometimes found solitary, often in pairs, but also in bevies of
5, 60r7. It feeds on various grains and seeds, also much upon insects,
especially white ante, and the larvee of grasshoppers, &c.

Colonel Sykes and M. Temminck assert the iden

tity of the plumage
of both sexes, and though I did not examine them when I shot several
in company, they were always clothed alike,° -

[
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1840.] of the Peninsula of India. ‘ '

“the thern
TThis bird is often caught and caged by the Mussx'thxaunz ;:' i:x; hern
* India. It has a peculiarly loud purring call, and this 1% I:laken e
ens'nare others in the following manner. The f?male : R T st
jungle in a small cage, chiefly during the breeding sea rl,‘ e
iz bge (in the Carnatic) about the end of the monsoon. ) in adi o
small plank in front ofthe bars,over which an arched i;o‘veg:s e e
I between the . ‘
ing of some thread, placed i ; o
bi’ thfl :;aflf);ngground in a low bush and partially uoncea;'eddb.)'l::vzs;igh
The. ithi ins its loud purring, and any of its kind in the -
The bird within begins its loud p s e baeaof
idly to the spot, and commence pe ars
blourr;()(:i—r;ﬁsrzgonybreaks the thread, and the spring co;er falls,.rmgi::xg
o small 1 i ich the owner, who remaius con-
‘ t the same time, by which t T, s con
. lem:ln i};eliv:med of a capture—15 or 20 are occasionally caqght in this -
cealed, § e &
ay i ingle day. ] e
Way'? al?u;xgt yello)\:v; bill and legs dull bluish. Lgn.gth 61 mch;s ; \lvng
Iﬂ]yef;%% tarsus j%ths ; bill to front } inch ; weight about 2 oz. .
nearly 33 3 ‘
QGé Bis.— 0. Taigoor, Sykes ; figured Trans. Z.ool. i?c. ;';)lld 2.I .
Fro;n the few opportunities T have had of observing t is ;CieQ .
inclined to agrée with Colonel Sykes, and place it as adlstmitn s;; ace.s. :
ha;'e only procured it solitary, in long grass ?n the .more 'o;:‘ " fp el
the forests of the Western Coast. Bill bluish, with a tl;lD o uy ally
i 3 wi ; tarsus
i low. Length 6 to 6} inches ; wing 33 . ’
beneath. Irides pale yel : e epeeten
35ths ; bill rather shorter and leéé high than in p g ‘

.. - X
969.— 0. Dussumicrii.—Hemip. Dussumiersi, Temm. P. C.—Toorah,
malls 7 5.
T1.—Smallest three-toed Quail.— Buflon Quail of some Eur&gﬁanis s
.This yery small bird, probably one of the least of th}f ofx; ld; o e
i times in the fie .
i enerally inlong grass, some . . pulss
‘ fl‘o‘{ndﬂiosl}lxtzyv:li%h difficulty, an?l, as Colonel Sykes remarks, 1It:§t. igﬁeq ;l *
o d short. Iridespale yellow ; bill dusky ; legs whitis \h
elomred. 5} ;Wi 1y-3 ; tarsus ,%5ths ; bill front {%ths.
coloured. Length 5} inches; wing nearly 3 5 |
b " -

Gex. TETRAO.
‘ Sus-cex, PTEROCLES, Temm.—Rock, or UWIxz'stlz'ng_Grouse.‘ ‘
UB-GEXN.

970.—P. exustus, Temm, P. C.—354 and 360.— Bur-Teetur, 1.—Com-
70.—P. e s
Yid D ans.

mon “i¥ histling Grouse.— llock Pigeon of ?ur-ope e ot the open

= ;i‘llis is a very common and abundant bird in most p . open
= 1 [ ! ! ' - pa
i in wooded districts. It associates 1
country. ?t i8 not found in w}o ’ .



4 . - Catalogue of the Birds A [Derr

varying in number from 4 or 5 to 50, or even more, and frequents the

open stony plains, and bare fields. It flies swiftly, and generally at a consi *

+ «-derable height, and as Colonel Sykes has remarked “ has a most peculiay -

- and plercing ery which often announces its approach ere it is observed.”
It feeds chiefly on a very hard kind of seed. When approached it often
squats close, anfi it is very difficult to distinguish it in some pieces of
ground.. Afterits morning me.l it always goes to some neighbouring
water to drink. Its flesh, which is brown and white, is remarkaijly hard
and tough, and will keep longer than that of any other game bird; this

: hardness causes it to be less appreciated than jt deserves to be, for, when
kept a sufficient time and well dressed, it has an excellent flavour, inferior

- to very few of the Indian game birds, .

I have found its eggs several times lately in the months of January
and Feb’mary, placed on the ground without any nest, 3 in number and’of
light olive greenish liue, speckled with olive brown and dusky, of a very
long shape, and equally rounded at both ends, ' T

Length about 13 or 14 inches; wing 7 ; tail (centre feather) 5; weight
‘ff male about 9 oz.; bill legs, and naked skin' round eye, cinereous, ;

271.—P. quadricinctus, Temm.— Tetrao Indicus of Gmelin,— Hun-
deyre.e. H.— Painted Whistling G.ouse or Rock pigron.
'{‘hls richly pluniaged rock grouse, is much more rare than the last, and
un'hke it is neither gregarious nor found in the open plains, It liv’es in
. pairs, and frequents bushy plains, and stony and jungly hills, It flies but
-@ short distance, and its cry, which is of the same character as that of its
:}c:xe!gle);tzlrs, ;l::\;%l:tm;:;;:s loud, and deeper,‘is never hgard except when
T have lately got the eggs of this species, also, very si?nilar to the
othef, bu rather small-r, and with the spots fewer and larger.
Irxdes_deep brown ; bill red ; naked skin round eye, lemon yellow with
a'green tiage ; feet ochre yellow ; claws reddish. Length 10 inches ;
wing 71 ;5 tail 3 ; weight of cock bird about 7 oz. '

Gex. PERDIX.—Partridge.

272.~—P. picta, Jard. and Selby, 1. Ornith.—P. Hepburnii Gray and
Hardw., TIL. Ind. Zool.—Kala Teetur, H.— Panted Partridge. ,

The painted Partridge is not found in the Carnatic, nor in th
Malabar Coast, and 1 believe not in the more southern ’ortion f the
table land. Tt hegins to be met with first in any quantitypabout lg."‘u]a:

o s .
15°, in the neighbourhood of Bellary, and becomes more pumerous as” "~

you advance towards the north. It frequants both low ‘bushy jungle
- ) * ‘ ° ‘

e
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and grain-fields, espe-ially those of wheat, and also long grass by the

*sides of rivers, water-courses and elsewhere. The cock bird has a most
B

peculiar crowing note, which though not very loud, is yet heard a long

way off. It may be heard morning and evening uttering this croak,

generally seen to do so whilst perched on a bush. " Mr, Elliot says well
on this subject—* Its peculiar cry may be expressed by the syllables
Ché-ké-héyrdy, pronounced very gutturally. The poults chirrup like
crickets” The painted Partridge is notfound in coveys, generally single
orin pairs. It breeds during the mon<oon, lays 6 or 7 eggs of a smoky
bluish white colour, of an oval form, much depressed at the thick end.
Tt is not held in very. high esteem for the table. Bill blackish ; irides
brown ; lega yellowish red. Length about 12 inches ; tarsus ly%ths;

weight of male about 11 oz.
&

Sur Genvs FRANCOLINUS.—Spurred Partridges.

9Y3.—F. Ponticerianus,—Perd. Orientalis, Gray and Mardw., TIL. Tod.
Zoo\.— Teetur, H.— Common Partridge of India—Scavenger Partridge of
some. ;
The common Partridge is found in every part of the peninsula, both in
bushy ground, and more especially in cultivated lands, fields and gardens,
delighting in the hedge rows. It perches freely even during the day.
The cock bird has a most peculiarly loud and piercing call. It is often’
canght and tamed by the natives, and becomes most familiar, following -
its owner like a dog and uttering its loud call, when whistled or spoken
to. It is also much used for fighting, which it does with great conrage
and spirit. Its flesh isheld in no esteem by Europeans. It breeds
towards the end of the monsoon, and in the cold weather. Au opinion
prevails among the natives, that the partridge lives for seyen years, and
is then changed into a Cobra di capella !

274.—F. Spadiceus.— Perd. Spadiceus, Lath.—Spur-fowl of Europeans '
in Tndia. i
~ Unlike the last species, the spur-fowl is only found in the denser June
gles, as well as of the Eastern as of the Western Coast, and generally
aloag with the Jungle fowl. It is found in the low brushwood of the
Tofty forests, and when flushed, as it is withdifficulty, frequently perches on
the bough of some lofty tree, Itis generally found in pairs, and feeds
on various seeds and insects. I found the craws of some crommed with

H : . . 3 3
. in-Ztts =lone, among which various species of Cimices were the most
=X

predominant. Its flesh is excellent and of very high flavour. It is
found on the top of the Ncilgb?erries in the dense woods there. The
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female has been well described by Colonel Sykes. 'I‘he natives generally
consider this bird as more allied to-the jungle fowls than to the
partridges, and it is said to ron with its tail clevated. e

Bill, naked skin round eye, and legsred. Length 14-15 inches; of

which the tuil is about 4.

Sun-Genvs COTURNIX, Briss.— Quails.

275.—C. Ductylisonans.—Ghaghus, IL.— Large grey Quail or Deccany
Quail. .

The quail of Europe is by no means common in most parts of the
peninsula, and certainly appears in greatest abundance during the cold
weather, though according to Sykes and others, it remains and breeds
here during the monsoon. It is found generally in long grass by the
sides of rivers, tanks, and nullahs, or among the grain-fields, and gene-
rally in pairs.

Length 7} to 8 inches. Average weight about 4} oz.; bill dusky
brown ; irides light brown ; legs flesh-coloured.

276.—C. Textilis, Temm.—Perd. Coromandelica, Lath.—P. olivacea,
Buch.— Batteir, .—Black breasted Quail.~Rain quail of some.

This pretty little species is very’ common in most of the well culti-
vated districts of India, frequenting the fields in bevies, and also patches
- of grass in various situations, and low jungle. It breeds during the mon-
soon ; many natives consider it as the male of the last. Irides reddish
brown ; bill horny brown, )

Length 66} inches ; weight about 2} oz.

277 —C. argoondah, Sykes.~ Perd. Cambayensis, Auct. ?—Lowah, H'.
— Rock Quail~ Bush Quail of some.

The common rock quail is exceedingly abundant in every part of India,
frequenting bushy and stony ground, and also the neighbouring grain-
fields in considerable bevies. It is much used by the natives for fight mg,
which it does with great spirit and obstinacy.

Irides reddish brown ; bill dusky blackish; legs red. Length 6—6}
inches.

278. C. pentalz, Sykes — Perd. 1ub1gmos’a, Valene. -—-Geer.ah Ho—

Forest quail,

I fully agree with Col, Sykes in separating’this species from thelzr.
from my own observations, its different habitat, and. the tesnmony
of all the quail fanciers of Southern Indi., who will at once point out a

1840.], , i of the Peninsula of India. - . P 4

Geerzak among a lot of ¢ Lowahs’. Itisan inhabitant of all the furests

‘of 8. fndia, and ulso occasionally and more sparingly found in low jungles,

and wooded nullabs in the Carnatic and other regions. It is found at all
levels, from the neighbourhood of the sea to the summits of the lofty
mountains of the Western Ghauts. The Geerzak, though also caught
and used for fighting, is in less esteem than the Lowcek. Irides brown ;
bill dusky ; legs reddish yellow. Length 63—63 inches. ‘

279.—C. erythrorhyncha, Sykes.—Koknce Lowah, H.—Red-billed
Quail.—Black quail of the Neilgherries.

This very bandsomely plumaged quail is very abundant on the top of
the Neilgherries, frequenting the low brushwood of the woods, and occa-
sionally entering gardens. As it is mentioned by Colonel Sykes and also
by Mr. Elliot, in his Catalogue, it is probably to be found in all the more .
elevated districts of the Western Ghauts,

"Billand legs fine red ; irides brown, Length 63 ; weight about 22 oz,

280.~—C. Chmensis.— Perd. Chinensis, Auct,
There is an accurate description of this species of quail in Mr. Elliot’s
notes, taken from a single specimen, shot by a gentleman near Belgaum in

_the Southern Mahratta Country,

Fam. TR UTHIONID A

Gex. OTIS, L.

281.—~ 0. nigriceps, Vigors—Gould Cent. Him. Birds.—0. Edwardsi?,
Gray and Hardw., Bl. Ind. Zool.— Tokdar, H.~ Black-headed or Indian
Bustard.

This noble birdis found, I behe\ e, over all the peninsula, except per
haps on the wooded regions of the Western Coast, but more nume«0us in
some. loCalities than in others. Wherever there are evtcusive plains,
whether of long grass or cultivated, this bird is most abundant, more es-
pecially on the trap formation of the north-west part of the great table
land, The Bustard is frequently seen alone, occasiopally 2, 3 or 4 toge-
ther, and often flocks of 20 or more are seen feeding in company, Its
most favourite food is large locusts and grasshoppers, also the common
black and red mylabris, various insects of the genus buprestis, scarabaus

an/Gthers, caterpillars, cefftipedes, and even lizards. Mr. Elliot men-

tions a quai!'s e85 entire having becn found in the stomach of one. In
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default of insect food, it eats various fruit, grains and seeds, especially the
fruit of the Ber (Zizyphus ‘wjuba). Sevcral small stonesare generally
found in the stomach, and I once found some large fragments of a brass
Bangle in one. ) ’ ’
The Bustard breeds most generally about ‘he end of the monsoon, and
‘subsequent cold weather, the female laying one or two eggs ; it, however,
varies much in the time of breeding. The egg is of a dark olive colour,
with obscure darker blotches, When feeding, it is generally wary and diffi-
cult to approach, but during the heat of the day it lies down either in
the long grass, or in the shade of some bush, ard is then often approached
quite close. It usually takes a long flight when once raised, ofteu several
miles, and flies with a continued flapping of its wings, never sailing, ’
The Bustard has aloud hoarse call, by some compared to a bark or a
bellow, this is rarely heard however, except whenthe bird is alarmed. It
has, however, another cry, as T learn from Mr. Eliiot’s notes, which is'pro-
bably the call to its mate. I extract Mr. Elliot’s note on the subject.
“ October 12th, killed a large cock bustard When first seen he wus
making a curious noise, like a persun in pain moaning, which was heard at
- a considerable distance. I at first thought it proceeded from some oue
* in distress, and rode towards the spot under that impression, until I saw
- the dustard. He was strutting about on some high ground, expanding
‘.. his tail, ruffling his wings, and distending his neck and throat, making
ii-the feathers stand out like a ruff. I frequently afterwards heard the
i :ﬁpaning, always at the same season.” -
“"Lhe galar pouch of the cock bird can contain three quarts of water and
nnre, o

*" . Length of male 41 feet ; wing 30 inch 5 tail 13 5 tarsus 8} ; bill (front)
© 33, expansion of wings nearly 8 feet; weighs sometimes 25 or 26-Ibs.

"Tbe fernale is about a third less and measures about 3} feet in length.

"N\\282-0 aurita, Lath,, Jard. and Selby, TIL, Orn.—O. filsa, Sykes.—
o P“""\iv‘,\ilso O. Iudica, Auct.—Churz, H.—Tun-mor, Maht.—Kun-
el CORSBloritin and Blagk Florikin, s

: 'Xt)zs still 4 Qispu, a

o, Y black floribiy pe

aud the only two wyy

R
noint among naturalists and sportsmen whether
a distiuet gpecies from the common one, O NOt—
ers on Indian Uinithology who have observed the
. prongmmeed it nts, ‘vi.z. Major Franklin, aud Colonel Sykes, have

U 9be a distinet species. From the synonymes I have

© edepted, it wilt y,
L o € seen that i i : .
© - ewn obsorvat; at I cousider them identical, and frem my

CBird i its native hay

o

sy 108 1 haye concluded that the black floritin is the cusk -~
b&l‘(‘

. in itS 5 : N ) s
- Suinmer op breeding p]umage only, Celonel Sykes having
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accurately described its winter dress as being almost identical with that
of thE fomale. I may bere state that there are two other opinions pre-
\;alebt in India on this subject. One is that the bluck florikin is the
young bird, and that he changes to the livery of the female; the other
is that he is the adult cock bird, but that he does not change his
plumage, The following are the chief reasons I have for consider-
ing the black florikin as the nuptial plumage of the common or Sulvous
Jlorikin, : '
Ist. All black jflorikin examined by me (and others, I believe,) have
been males. - .- ‘
2d. The black florikin agrees exactly with the characters of the mele
“-of the 0. fulea, as described by Sykes, in size, length of wing, and
acumination of the quill feathers—the points of difference from the female.
3d. The time of the first appearance of the black plamage of the
- florikin corresponds with the era preceding the breeding season—and its
disappearance also coincides with the termination of the breeding sea-
son ; and I have seen specimens in all states of progressive change, from
the female garb to that of tHe perfect black florikin, and again from this,
their nuptial plumage, to the more sober livery of the rest of the year.
4th, No males is the grey or fulvous plumage, in which at least
some black feathers were not visible, were ever shot by me during the
breeding or sumimer season, i. e. from June to November.
5th. I may cite the evidence of Lieutenant Foljambes, in a brief

paper in the Journal of the Asiatic Society of Bengal, in which he states - | -
it as his belief ¢ that they are the same bird, but that the black one is .

only met with in Guzrat during the monsoon,’ i. e. the breeding season..
Lastly—I may state that several successful sportsmen, to whom I have
lately mentioned my opinion on this subject, fully agreed with me, and
" even the opinion of those who considered the black birds to be young
ones, is, I think, to be added to the testimony in favour of the black being

" the breeding plumage of the male bird.
In the neighbourhood of Jaulnah, where my observations have been
chuﬁrnade, 1 have seen the male bird just commencing to assume the
ack plumage early in May, and I believe the majority of them have
assumed the perfect black plumage by the beginning of August. By the -
middle of November most of them have, with the exception of a few
stray feathers, occasionally re-assumed their more sober grey livery.
I am perfectly aware that there are many occasional exceptions to this 3
dependent, however, T am convinced, chiefly.on the well known great

Anig{r:‘-ﬁﬂarity of the time of %oreeding, so common in hot countries, where

the birds are pot compelled, a3 they are in a cold country, to limit
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their season of breeding to an odd month or two : and also partly on the
fact hereafter mentioned of many pairs breeding, especially tow ards the’
south of the peninsula, after the great annual immigration in October
and November.

The most general time of breeding of the jflorikin about Jaulnah, is
the months of August and September, Birds have, however, been flushed
from their eggs as late as October. During this season the females are
" remarkably shy and wary, and flushed with difficulty, and during the whole
monsoon, cock birds, either in a state of change, or in the perfect black
plumage, are almost the only ones to be met with. I am informed by

native sportsmen that the black bird is occasionally seen in company

with the hen at this time, or walking round her whilst sitting on her eggs;
yet I think it probable that the cock birds withdraw from the socwty of
the heps soon after incubation has commenced. ’

-Though a few couple remain in most parts of the country, for the
whole year, and breed, yet the great body of them undoubtedly migrate
to the peninsula at the beginning of the cold weather in October, and
* remain till March or April, when they emigrate for the purpose of breed-
ing. As before mentioned, after their arrival, several couples undoubtedly
breed, sometimes as late as December and January, especially in the
Carnatic, the Northern Circars, and Mysore. I believe, however, that

the great majority of them do not breed after their arrival in the south, -

and that such as do are probably the ones bred late in the south of the
- peninsula the previous year, and which were not sufficiently matured to
_ do so along with the others, in the early monsoon season of Upper India.
* Inthe Carnatic, as about Trichinopoly, at the commencement of the season
~ in October, a considerable number of those brought in by the native

shikarees are black, chiefly, however, in a state of change from the perfect

plumage—they leave this district in February,

I am informed that in the Nellore and Guntoor districts, both the most
celebrated florikin grounds in Southern India, the florikin do not arrive
in any numbers till November, and black birds are hardly ever met with,
"This, I may remark, is an additional proofin favour of my opinion. ™ « few
couple, most probably, remain even here, in the wilder and more sequester-
. ed parts, for IThave heard of a dlack ﬂarzlzzn being killed in the Tinnevelly
district in the month of August. In the Southern Mahratta Country, as
Ilearn from Mr. Elliot’s notes, the forikin arrive towards the end of
September, and remain till April, except a few stray birds in a sfafe of
change that remain through the monsoon.

- The florikin frequents long grass in preference to any other situatian., ‘

It is sometimes met within the grain-fields, also in fields of cotton and

1800 of the Peninsula of India. 1

gdhol!, and in the Carnatic so much in those of the grain called wanagon,
_as to be named the ¢ Wanagon Bérd.” '
= It feeds chiefly in the morning, and is then easily raised, but during
»«the heat of the day it lies very close, and is flushed with difficulty. It
seldom flies far, but often runs a long way to escape being raised,
especially on open ground. The chief food of the florikinis grasshoppers. l
I have also found blister beetles (Myladris), scarabeei and other insects,
and even occasionally centipedes and small lizards, I have sometimes,
though rarely, heard it utter a kind of sharp quirk as it rose from the
ground. It has also a kind of feeble plaintive chirp, or piping note when
~Junning. Its flesh is delicate, and of excellent flavour, and it is the most
esteemed of the Indian game birds; and its pursuit is a favourite sport.
-From the open nature of the ground it frequents, it is well adapted for
being hawked, and both the Luggur and Shakeen are often flown at it.
The egg is of a stunted thick ovoid form, very obtuse at the larger -
end, and of a dark olive colour.
Length of the male 18-19 inches; of wing 8; tail 4; tarsus hardly 4;
‘bill front 14%ths ; weight 16-18 oz.
Length of female 194 to 21 inches; of one 20} ; wing 9%; tail nearly
; tarsus 43 ; bill front 1} ; weight 20 to 24 oz.; bill dusky ahove,
edges of upper, and all lower mandible, whitish. Irides pale yellowxsh ;

legs dirty whitish yellow.

Faminy COLUMBID &.—Pigeons and Doves.

Gexus PTILINOPUS, Swains.

283.—P. Elphinstonii, Sykes.—Imperial Pigeon of the Neilgherries,

I have hitherto only found this fine pigeon in the dense woods on the
summit of the Neilgherries, in small parties, or single. Itis a retired
am‘.@y bird. I found various fruits and small shells in its stomach.
Ipies ochre yellow. . Length about 15 inches,

Gexus CARPOPHAGA, Selby.

284.— C. enea.—Col. anea, Auct.—Pogonnak, Mal.—Imperial Green
Pigeon.

The imperial pigeon of Europeans on the West Coast is found in all
the lofty forests of the West Coast, single or in small parties of 3 or 4.
‘It feeds on vardous kinds of fryit, and has a single low plaiative note.
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Irides and orbits, lake red; bill slaty, at basd above red, at tip # luish
white; legs lake red. Length 16 to 18 inches. I have never seen .this
bird with the knob on its bill as represented in books, nor have I heard

of its ever being present.

285.’-— C. cuprea—New species ?.— Copper winged Imperial Pigeon.
T possess a single epecimen of a fine pigeon shot in the Wynaad by
" Captain Pope, of the Bombay army, to which, if it be a new species, the
above name may be applied. It might be considered as the young of
the lust, but its large size, and the testimony of other sportsmen of a
copper winged pigeon found in Coorg, lead me to suppose it distinet,..
1 add a brief description. Head, neck, and beneath pale lilac grey or
dun colour ; chin white ; back and wings brownish, with a faint coppery
gloss 3 rump dark glossy cibereous; quills and tail dusky black, the
latier tipped with cincreots ; under tail coverts, yellowish white. Irides,
orbits and feet red ; bill red at base, cinereous at tip. Length 18 inches;
wing\()i; tail 63. ) .

T‘— - Guxuvs' VINAGO, Curvier.~— Green Pigeons.

286.~V. militaris #.—~Hurriala, vulgo Hurwa, H.— Common Green
Pigeon..
This, the largest of its genus found in the peninsula, is at the same
“time by far the most common and universally spread, “frequenting not
ouly jungles, but groves, gardens, and especially the fine avenues of old
"banian, and other trees that line many of the roads in the southern part of
the peninsula. It associates in large flocks, feeding much on the fig of the
banian, and various other fruit trees. When seated quietly they are very
diflicult to distinguish among the green leaves.
Many are often brought down at a single discharge even when only ! or
" 2 were visible. The green pigeon has a high flavour, and is con°1dered ex-
cellent eating.  As there is some doubt about the deseriptions of tm;l'mrd
which is represented as having red legs, and as Gould has figured as one
of the sexes of this, a totally distinct species not found in the peninsula,
T here add a brief description.

Head and neck, blue grey ; back of neck, yellowish olxve, bordered by a
narrow band of blue grey ; chin and throat grey, tinged with green ; back
and wings-olive green; shoulders bluish purple; breast and abdomen
yellowish green, mixed with bright yellow towurds the lower abdomen and
vent ; under tail coverts reddish cinnamon colour, edgeds with yellowish

- : - .
’
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whitz ; feathers of tarsus bnght yellow ; .thigh coverts green, edged with

whisish; tail entirely gray above ; beneath blackish, with a broad margin of
bluish white ; feet saffron yellow ; irides fine smalt blue, with an exterior
circle of carmine; bill thick and strong, greenish white at base, bluish at
the tip. Length 12 inches ; wing 74 ;- tail 4.

In the young birds the under tail coverts are dusky green, edged with
whitish, and this is the only material difference I have observed among
numerous specimens from all parts of the country.

287.—V. aromatica, Auct.—Marroon-backed green pigeon.

T have only found this handsome green pigeon in small parties, in thick
forest jungle in Malabar, and at the foot of the Neilgherries. One speci-
mep differs somewhat from thesothersin having the face, forehead and
chin yellow, the under tail coverts mottled with green and white, and in -
the bluish white tip of the lateral tail feathers being broader. This, I
think, may be a young bird. :

Bill and irides as inlast: the former much morc slender ; feet and Iegé
lake red. Length about 10} inches ; wing nearly 6 ; tail 4.

288.— V. affinis.— New species P—Young of last ?

Descr.—Forehead and head grey ; rest of plumage green;; 3ellowlsh on
chin ; tail with centre feather green ; exterior cinerous, with a black band
near tip ; under tail coverts barred with white and green ; bill, irides, and
feet asin the last ; bill stronger. Length about 1045 tail 33, - This may .
be considered as the young of the last, which it resembles in size and form,

but the absence of the rich marroon colour of back and wings, the fact of - -

jts being always found separate, and other circumstances, have in-
duced me for the present to consider it asdistinct. Thave seen specimens
of this pigeon in several collections made on the West Coast, but have
only obtained it twice myself in forest jungle, and both times solitary.

2\“,‘3’—“;1’. bicincta.—Necw species P—T1. purpurea, Auct., Brown IIL

- 7201, P—V. vernans, var., Less. Traité.— Purple and orange breasted green

pigeon.

Descr.—Back of head and neck above blae grey ; forehead, top of head,
face, chin, throat, belly and rest of the plumage above, green of different
shades ; a broad band of orange or bright cinnamon yellow, on the breast,
separated from the green of the throat by alight purple band ; lower belly

" and 2nt yellow; some of the feathers streaked with green ; under tail

coverts entirely ginnamon colaur : tail above grey, witha central dark band,
and edged lighter ; : beneath almos* black Whltl“h at the tip ; edges of the
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wmg cover ts marked with yellow more broadly than in the other ¢f this
genus. Length about 10 inches ; wing 6 ; tail rather more than4 feet
red ; bill and irides as in others of the genus.

1 have only seen this very prettily plumaged green pigeon in atract of
Jjungle near the sea coast, south of Tellicherry.

289, bis. V., umcolar ——New species ?—Young of last?

. Descr.—Above entirely olive green, except a shade of blue grey on the
. back of the neck ; beneath and forehead yellow green, almost yellow at the
vent ; under tail coverts white, mixed with yellow and cinnamon ; tail and
wings as in the last. Length the same ; wings and tail rather shorter. -~
I shot a single specimen of this pigeon in a grove of trees at Bimlipatam,
" in the Northern Circars, and have never again seenit. Itis of the same
" slender make as the last species, and may be a young bird, but its very
* Qifferent locality has led me to place it separately for the present,

Gex. COLUMBAL.

290.— C. eenas, L—Kabootur, H.— Blue pigeons.

“The blue pigeon abounds over all India, occasienally found in the more
open spaces of jungles, especially in rocky districts, and in the neighbour-
hood of waterfalls—but more generally in the open country, inhabiting
walls of villages, pagodas, wells, and any large buildings, and breeding
chiefly in old walls.

Irides orange ; legs red,

991.—C. Javanica.— Bronze-winged Dove.—Imperial Dove of some.
This very lovely pigeon somewhat approaches the turtles in form, and
may be considered as a link joining them to the pigeons, from which
it differs in having rather longer tarsi, and in the outertoe being shgbtly
shorter than the inner. :
It is a denizen of the thickest jungles, coming to the more open spaces
to feed. 1have seen it in Goomsoor, in Malabar and the Wynaau,\ﬁyd
.~ near the top of the Neilgherries, on the Coonoor pass. It feeds chieﬁy
- on the ground on various seeds, issolitary, a shy and wary bird, and of
veryrapid flight. Iridesorange. Length nearly 12 inches.

Gsn. TURTUR, Selby.—Fachtah, H.—Doves.
~

. 7 ’ . 0 -
292.—T.. tigrinus.— Col, tigrina, Temm,— Chitroka Fachtah, H.'
This handsome dove is most abundarit in the neighbourhood of, and
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amon& thick and lofty jungles. Itis, however, also met with in groves of
trees in the neighbourhood of the more wooded villages and towns, both
ir the Carnatic and Deccan.

“Irides lake red ; length about 12 inches, of which tailis 5. I have seen
a nearly albino variety of this bl!’d once or twice, being of a pinkish white
colour throughout. ’

293, —T, Cambayensis. —Col Cambayensis, Lath —Tortroo Fachtah, H. '

This little dove abounds over most of India, both in low jungles and
near villages and cantonments, being found especially towards the north
in every garden, and frequentmcr stable yards, houses, &e.

Irides dark brown. -

ofs—1 risoria.— Col. rz'so;'z'a, L.— Dhor Fachtah, H.

This large dove is found over all the country, frequenting hedges and
trees in the neighbourhood of cultivation, also low bushy jungle.

Irides fine ruby red.

4

295.—T. humilis.—Col. humilss, Temm.— Serotee Fachtah, H.

Found, though more rarely than any of the last, overall India, frequent-
ing groves of trees, hedge rows, &c. in the nelghbourhood of cultivation,

Trides dark brown.

None of these four doves are gregarious, being generally found in palrs
though at certain seasons they occasionally congregate in flocks of vamou;
size, -

296.— T'. meena.—Col. meena, Sykes.—— Col. Turtur, var. ?—Kullur
Facktah, H.

I have hitherto only found this species of dove in the Jungles of Gooma
soor, where it is tolerably abundant, associating in flocks of various size.
It isenumerated by Mr., Elliot as found in the Southern Mahratta
Country, but I did not observe it in the forests of Malabar.

Irl,é&“'orange Length 13 inches.

(To be continued.)
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IL—List of Minsrals for presentation to the Suciety, collecled from

various parts of the Nizam's territories, Cleded Districts, Kurnoo!,‘ the*
" Southern Mahratta Country, Mysore, &c.—By Licut. T. J. NewpoLn,
28d Light Infantry. :

No.1.—A. Gneiss of Dummul at the base of the Kupp

;. Southern Mahratta Country, the weathered transition gneiss of Christie.

" No. 1.—B. Not weathered variety, same Jocality, with pale rose-

“:. coloured felspar. - .
9,-—Mica schist, compact variety,

utgode hills,

Kupputgode hills, Before the blow-

. pipe, per se, in the platinum forceps, this rock fuses into a black enamel.
3.—Yellowish brown jaspery chert, same locality as the above, used by -~
_ Hyder and Tippoo for gun-flints ; fracture conchoidal, translucent at
© edges. C :
" 4.—Basanite, or flinty slate
" the schists of the Kupputgode rauge.
- §.—Lateretoidal rock, into which the
portions of the schists, composing the Kuppatgode hills, pass.
6.—Black oxide of manganese, combined with oxide of iron and alu-
" mina ;’ with decomposing quartz and felspar veins: thee terior exhibit-
ing a disposition to the botryoidal structure.
- 7.~VYariety of the above.
- 8.—Deo. do.
* 9.— Porphyritic chlorite rock. Pale
*. jmbedded in a siliccous paste, coloured by chlorite ; some of the crystals
decomposing into a whitish clay. This rock is “associated with the
. siliceous chlorite schist of the Kupputgode hills, Althouzh, petrogra-
phically considered, it might be correctly pronounced a porphyry, yet I
" have preferred the name just given it, as more in keeping with the geo-
guostic position of the rock.” This rock I have seen in various parts of
Mysare and the Ceded Districts, associated with granite and the primary

- -

traversed by quartz veins, associated with -

higher and more ferruginous

rose-coloured crystals of felspar

schists. . .
_10.—A. Chlorite slate, same locality. : —t?
10.—B. Do. siliceous variety, exhibiting the tendency of thismi...;o

split into thomboids. )
- 11—S8iliceous mica slate, same locality, showing traces of copper.
- 12.—White sub-crystalline limestone—the more granular. varieties
* closely rescmble Carara marble—in veins in the schistous diorite, Kup~
putgole range. :
13th.—Do. do. altered in colour, near lire of contact with the s'ate.
14th.~Rhomboidal calc-spar, same locality.

4

+
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. ‘me];i:h;ilng:jzr I?fllca.reous rock ; cofnposed of minute angular frag-
T fejspar, cemémed gt (1:tet1;lmg quartz, a.ml crystals of pale flesh-coloured
o, comen gether by a gre('emsh, granular, sub-crystalline paste,
: p chiefly of carbonate of lime. It occurs in a hill near the
;'xllage of Hurti, on the southern flank of the Kupputgode range, not far
hr::nﬁf Putwurden's terri.tory. The bill has a mammiform silape, 4
ving its sm:face covered with detached angular and rugged masses of
t}.ns roc':k, which appear to have been subjected to the action of violent
disruptive force. It is very likely to be mistaken, from the colour, hard- "
ness and granular texture, for a variety of massive siliceous chlorit; rack,

and i . s
4 and in some specimens resembles diallage and serpentine ; but on the

il -~
apph(.zatio.n of a lens, and indeed by the naked eve, on closer §
sgec.tlon', its true aggregate character may be distinet! yvre,co nized ) ’;;:'
application of dilute nitric acid to the rock in substance ixcite' b .
feeb.le effervescence ; but on the powder the extrication of carbonisc Ut':;
gas is abundantly evident. It often imbeds cubic pyrites of iron ?I‘cl‘) |
fe]s;-)ar,. the dark quartz crystals, and dull green hue of the rock . 'e
bly md)cate' its origin from the chloritic slates of the Kupputrrod; Pl‘]);i;'.
mtl)iﬁc.;—er:netg ;)f' the foregoing, ‘less crystalline in texture, t,imbedding'
: as: an . iver-coloured pyrites. Colour, dull green, with reddish.
r'own delineations, assimilating some varieties of ser;enth;e F l}; -
minute g.littering scales of mica, observable in this rock :;ni ':om ft't :
;Z?iﬁ;e’ 1t' woulfl appear to have been formed out of the’ debrixssoi’otlf:
ghbouring mica slate, It effervesces wi i i i
})efore the blow pipe, per se, it phosphorescef: tsl;fﬁ::;Utea;xrzlnerfl' fmdsz
its edges shining points of black enamel. The co:r,np:,c,t vari i}'{ vor i
roc:k 'are susceptible of a high polish, and are used as anl‘eoles o i
building stone. Some of the exquisitely polished slabs in t r;’“me“ta}
ly sculptured little mosque in the town of Lachmaisir, in th et
the'Mahratta Chintaman Row Putwurden, are ofthis’ston ) ini
gzymef wh.ich slhi'ne like so many spots of gold on its pol(;;l::;al::xtiathe
.. chlorite slate t i o
}‘»}9 0o of this part. of the Southern Mahratta Country

territory of

i;nbe'ds pyrites. -
17.—Variety of the above, wi ic Ii
\ , with cubie Lver and eold-c
7~ -coloured pyri
prQ}ectm,r?r from the weather-worn surface. None o;these rocks h oo
noticed either by Christie or Colonel Sykes >have been
- 18.—Clay slate of Darwar, t
y Ted and white, noticed by Christ '
ey rist -
Posed prmc)pzilly of decomposed felspar, more or leZ’s colou::(,i c"fn
:}on, ~nd having a loose sggregation. Chlorite also occurs ; an:iw:h ”
e re 3 3 0 j 0
e ptsepce of' this mmer.al may be attributed the peculi:ut shining
Y structure, and the greenish tinge of many of the surrounding slat s
! > slates,
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The specimen is from a bed of slate that has suffered considerable flerare
from the intrusion of a dyke of basaltic greenstone, and from its softness !
assimilates the character of a shell or slate clay. Before the blow-pipe -
the whiter portiéné melt, per se, into a white enamel; the red parts blacken
at first, and fuse with some difﬁculfy into a shining black slag, more or
less affected by the magnet, :
*19.—Dark blue roofing slate of XKulladghee, occurs both . laminar
and massive, it is easily cut by the Wudras on the spot into excellent

writing or roofing slates. Some varieties are so massive that pillars, many

feet in height, are quarried from it, and some so finely lamellar that leaves,
two or three feet square, alinost as thin as pasteboard, may be separated.
A capital writing slate and pencil were cut for me out of the quarries, and
sha?)ed and polished, all in a couple of hours. This formation furnishes
good hones ; specimens of which T have already furnished.

20.—Variegated clay slate, penetrated by calcarious infiltration,
‘associated with transition limestone of Kulladghee.

9].—Chlorite slate, of Kittoor. .
a9, —Tale slate from the Falls of Gairsipa, ‘Western Ghauts, reddish

grey; less weathered portions, greenish grey streak nearly white, sectile,
ure laminar tables, glimmering lustre, translucent at edge,

greasy feel, struct
Almost infusible before the blow-pipe, the plates separate

easily frangible.
and whiten.
93.— Actynolitic schist,
schists at the Falls of Gairsipa.
without any common direction,

structure of this rock, impart a
minated: colour grass green, feel harsh, easily frangible, frac-

inclining to slaty, streak greenish grey. DBefore the blow-

pipe, per se, it first whitens and finally fuses into a green enamel.
94.—Iornblende schist or schistous diorite, Falls of Gairsipa, identical

with the rock described by Christie, as consisting almost entirely of

associated with the tale, mica and hornblende

Minute acicular crystals of actynolite,
distributed irregularly throughout the
glimmering appearance ; a few scales of

mica are disse
ture granular,

.o

hornbleade. : ) .
05.—Mica schist, Falls of Gairsipa. :‘*;,‘
26.—Do. do. imbedding decaying garnets in dodecahedrons.  ~
97.—Mica schist passing into-gneiss—same locality as the above.

,28.—This is the rock described by Christie, as being 2 variety of granite,
which differs frotn the common granite of {ndia, and as not being so old,;

’ composed of small grains of white felspar, quartz, and mica ; has, in some

instances a slaty appearance, and is associated with gneiss and hornblende

schist.

From a carcful examination of this rozk and its assoiated schists, ér

T

18407 ;
}) . Jrom the Peninsula of India. 19

situ, and fy i o i
£y rom its decidedly stratified character, I should rather be ine

- ¢ clired to it thi
pronounce it thick bedded or granitoidal gneiss ; in some hand

¢ pecim it i
. afl intei::;hl:;w:;:;,nxlt 1s not to be distinguished from true granite. It ig
theory of themreom en to the a:dvocates daily gaining ground, of the
most impereeptiy, ;gzta;{norphlsm o.f rocks, constituting one of the al-
Kellban oo e t{i a l.ous by which a normal rock is sapposed by
in otha: ronts o & pass d1m:o rocks, generally considered abnormal, or
Gairsipa nor enly aﬁb‘:‘;g oubts as to. the p}utonic origin of granite,
cxpont op ey 20or ;]:0 th? geologlst. an instructive and beautiful
direction of strata b‘:xt aﬂ'oiri)selsts :l?d lmlca sf(': i the dip and
. ' A o the lover of mature, the magnificent
tﬁ:c;::ieo?ft;:eg loot;) th:ur:;obsltinitipendous (1'.11 point of height) catagracts on
] 3 ver a precipi
e}ght timf:s the height of the :elebrateg Fal;;lsceof(3 thi};‘;i‘;:’ nl:hrxelo;:e‘aflij:
:)o bt;:}«;{ x::tt:; :I:?r‘: thfe Fallf .is about 300 yards; it was full from bank
Shont 10 fict. The shoes Bt of th sy ove st e e
't | i deig ¢ scarp over which the waters wer
p'rempltated, according to careful measurements, twice repeated -
.mcated to me by Mr, T. Lushington, 888 feet t:) the f'p ¢ of the water
in the basin, and the depth of the basin 300 feet, m ;E“ AR
ot a2 ¢ °F : , making a total of 1188
o T exceed: tb(;ft‘ (l:fmé:;‘li;sa.about 140 feet, but the breadth of the
29.—Gneiss of Gairsi i i i :
scales, disseminated am:):é :;;“;:::’e‘iem’i?i‘;?"g e which éppeam "
- 30.~Variety do. do.—same locality. .
31.—Gneiss passing into hornblende schist—same Ioéalitv.
32.—Talcose pot-stone (lapis ollaris), associated with tvhe tale slate

in . istri v
) e 8. E. part of the Darwar district. Christie observes that all
erves,

« . .
t;xe :if]e plaster with which the walls of the houses are covered in Indi
N e _ ndi
" ﬁW xif,h Is so much admired by strangers, is composed of a mixtuf,
y ne ]xme anc% soapstone, rubbed down with water : when the plast .
.&gg:j\ary dry, it is rubbed over with a dry piece of sr)apstonep hi el:
tf2Y 1 .
gives it a polish very much resembling that of poli * oy
o Dolish v ‘ : polished marble.” 'This
A t > also found associated with asbestus in the talcose slate of
1e western parts of Mysorc: it is i i :
. . : cut into pencils and used b
. . . - th -
tives for writing on cloth, stiffened and prepared with charcoal aZd i eh\nlil
) is he

in boly estimation both by the Brahmins, the Jangams and laity of th
e

nga)Iet sect. By the former it is hollowed out into vessel i

Prep’armg their food, and b_() the latter for their phallitie emsl‘j]8 used' A
is ;?reserved inviolate from unhallowed gaze in the small f:Im, "o
which the worshippers of the Yingum invatiably carry about Th:: ;Z:’
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Some varieties are used in parts

W
&

ons for the purposes of adoration. i
of the Ceded Districts and Mysore to grind the sandal wood into p ,
der, for the composition of the ficd, with which some castes of thi: \
patives mark their- foreheads. An argillaceous variety procured :be‘ K ~
tween Tarputtri and Cuddapah is carved, like the agalmatolite of (‘lhma,
into images representing the whole Hindu pantheon, avatars of Vlsh.nu,
&e. The darker and more compact varieties often assimilate serpentine,
and take a fine polish. :This stone is in great request for the larger
kind of idols that usually sit or stand enshrined in the Vimanas of Hin-
du temples, and many of the ancient inscriptidns of the Southern lflah-
ratta Country, Mysore, the Nizam's ferritories, arc engraven on pillars
or blocks of this mineral. Some .of the beautifully polished pillars,*
and®inscribed slabs in the ruined temples of the old Hindu capital ‘?f
Bijar;ugger and Annagundi are of this stone. In Mysore, whole ten.lples
are constructed of it. The dark coloured stone, of which the pillars
‘pupporting the elegant mausoleum of Hyder and Tippoo, near the Lal
Bagh at Seringapatam, are composed, appears to me, after a close exa-
mination of the pillars themselves and the quarries at Turivicary, whence
the stone was brought, to be a highly indurated ferruginous, and crystal-
- line variety of this rock, having some of the characters of a serpentine,
rather than the basaltic or hornblende rock, which Buchanan and Benza
have severally pronounced it to be. Specimens of this variety taken
from the quarries of Turivicary, and also of the potstone of Mysore, I
have forwarded for presentation.
33.—Marble from Kulladghee, pale flesh-coloured, occurs in beds and s
veins in the surrounding slates and limestone, assimilating in texture,
colour and fineness of polish the Tiree marble, but does not imbed
mica, horoblende, or sahlite: chlorite, however, is sometimes seen in
their greenish seams. Specimens of the lithographic limestones near
Kulladghee and Bagalcota, have been already transmitted to the Society.
34.—White marble from Bagalcota, streaked with green chloritic zones
resembling the antique Cipolin marble. L
35.~Lithographic limestone from Kurnool, imbedding stalactitorm

2

c - e

oxide of iron.

36.—White marble from Kulladghee.

87.— Drab-coloured limestone from Talicota, in the Rastea’s territory,
laminar and compact, exhibiting delicate arboreseencies between the
lamine, or layers of deposition. :

38,—Crystalline limestone, approaching marble in texture, from E{ur-
nool. Colour mottled green and white; translucent in thin fragments,
difficultly frangible, some varieties are so hard as to give fire with steel,
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{ﬁ'actgx:e granular crystalline. This stone is susceptible of a fine polish,
a.nd‘ wight be employed with advantage in ornamental slabs for inscrip~
tious, vases, &c. It occurs near the line of contact with the schistous
chlorite, from which it probably derives its peculiar hardness and colour,

39. Lim estcne of Kurnool altered by contact with the schistous
chlorite ; colour, dull green, streaked with dark purplish ferruginous
bands; fracture granular, sub-crystalline, extremely tough under the
hammer, effervesces feebly with dilute mineralsacids. Some varieties
imbed pyrites and assimilate serpentine. It occurs at Kurnool, and on
the tonigue of land between the confluence of the Tumbuddra and Kist-

.

_ nah rivers.

.
‘40th.— Quartz rock of Darwar, coloured with iron, and containing
nests of decayed quartz and felspar, passing into kaolin, and often tinfed

" yellow, brown, and reddish by oxide of iron. In the hilly zone ex-

tending between Kittoor and Darwar, there is a variety that ex-
actly resembles the rock composing the upper portions of the cop-
per mountain and Sondur sanges, being of a jaspery and highly fer-
ruginous clay, sometimes passing into a true ore of iron, with a
cherty quartz in alternate layers, generally on their edges, and vary-
ing from the cighth part of an inch, to aninch in thickness. The lami-
nz are frequently contorted and bent, and impart a curious waved
or striped appearance to the rock, It occupies a similar geognostic po-
sition, and is seen generally cresting the slaty hills around Kittoor. Some-
times, as Christie accurately observes, the base of the rock is white or
grey, and traversed in all directions by dark brown-coloured veiné, high-
ly impregngted with iron : but in some specimens, the dark brown variety
isin much larger quantity than the white basis ; and then the latter ap-
pears as if it had been broken into a number of small angular fragments
which had afterwards been united by the consolidation of the brown va-
riety from the fluid form, This variety contains numerous small cavities
which are lined with red hzmatite in the shape of stalactites, or having
a blistered, or mammillary form. The cavities are generally very small. .
This rock in petrographical structure and geognostic position, we may
safely pronounce to be identical with that composing the precipitous
sides of the Bimagundi pass into the Sondur valley (described at page
147 Journal No. 20) ; and associated with it, we find, near Kittoor, as at
Sondur, a magnetic iron ore with polarity, exhibiting a similar Jaminar
structure and a like tendency to split into rhomboidal paralellograms.

41,—DBreccia, of the old #&:d sandstone formation of Christie, from the
north bank of the Malpurba, Sout.hem Mahratta Country ; a reddish brown
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Some varietics are used in p.lrts
te grind the sandal wood into pcw- b

Cuddapah is carved,
g the whole: Hindu pantheon, avatars of Vishnu,

nore compact varieties often assimilate serpentine,
- This stone is in great request for the larger
: ’ly sit oy stand enshrined in the Vimanas of Hin-
"&n}iof the ancient inscriptions of the Southern Mah-
‘ 14, the Y\:zdm s territories, arc engraven on plllars‘; i
r*n'u(,m] Some of the beautifully polished pillars,
{ the ruined temples of the old Hindu capital © of
iggundi are of (hia stone.  In Mysore, whole temples
= The dark coloured stone, of which the pillars’
.mausoleum of Hyder and Tippoo, near the Lal
'1.," are composed, appears to me, after a close exa=
4 themselves and the quarries at Turivicary, whence
',t;t ito be a bighly indurated ferruginous, and crystal-
ok, having come of the characters of a serpentine,
sittic or bornblende rock, which Buchanan and Benza
have severally pror.wmcd. it to be,

with which some castes of the: o'
areheads.  Ap argillaceous variety procured be-

like the agalmatolite of China,

Specimens of this variety taken
qmm y, and also of the potstone of Mysore, I

33.—Marble from Kul’ac; ghee, pale flesh-coloured, occurs in beds and

rh*os and limestone, assimilating in texture,

*“tolour and fineness of pu’hsh the Tiree marble, but does not imbed
" mica, hornblende, or suiﬂm‘};t chlorite, however, is sometimes seen in

- their greenish seams, Spt,tm'wns of the hthovraphlc limestones near

Kulladghee and Bagalcota, l

N N

- 87.~Drab-coloured limestone

f’35.--L1thogmphxc limestane ! L3om L.umoo! imbedding stalactiform
Oxlde of iron, . ’

7 " 86,~White marble from Knlia

38.—Crystalline limestone, aypmn ;,u‘ur mar ble in texture, from Kur-
. mool.  Colour mottled green and

‘

,‘translucent in thin fravments
Ward as to give fire with steel,
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fractyre granular erystalline. This stone is susceptible of a fine polish,
’and' night be employed with advantage in ornamental slabs for inscrip=
tious, vases, &c. It occurs near the line of contact with the schistous
chlorite, from which it probably derives its peculiar hardness and colour,

"~ 89. Lim estcne of Kurnool altered by contact with the schistous

chlorite ; colour, dull green, streaked with dark purplish ferruginous
bands; fracture granular, sub-crystalline, extremely tough under the
hammer, effervesces feebly with dilute mineral gacids. Some varieties
imbed pyrites and assimilate serpentine. It occurs at Kurnool, and on

the tongue ofland between the confluence of the Tumbuddra and Kist-
nah rivers.

40th.— Quartz rock of Darwar, coloured with iron, and containing
nests of decayed quartz and felspar, passing into kaolin, and often tinfed

" yellow, brown, and reddish by oxide of iron. In the billy zone ex-

tending between Kittoor and Darwar, there is a variety that ex-
actly resembles the rock composing the upper portions of the cop-
per mountain and Sondur ranges, being of a jaspery and highly fer-
ruginous clay, sometimes passing into a true ore of iron, with a
cherty quartz in alternate laycrs, generally on their edges, and vary-
ing from the eighth part of an inch, to an inch in thickness. The lami-
nz are frequently contorted and bent, and impart a curious waved
of striped appearance to the rock. It occupies a similar geognostic po-
sition, and is seen generally cresting the slaty hills around Kittoor. Some-
times, as Christie accurately observes, the base of the rock is white or
grey, and traversed in all directions by dark brown-coloured veins, high«
ly impregnated with iron : but in some specimens, the dark brown variety
isin much larger quantity than the white basis ; and then the latter ap-
pears as if it had been broken into a number of small angular fragments

which had afterwards been united by the consolidation of the brown va-
riety from the fluid form. This variety contains numerous small cavities
which are lined with red hematite in the shape of stalactites, or having
a blistered, or mammillary form. The cavities are generally very small,

This rock in petrographical structure and geogrostic position, we may
safely pronounce to be identical with that composing the precipitous

sides of the Bimagundi pass into the Sondur valley (described at page

147 Journal No. 20) ; and associated with it, we find, near Kittoor, as at
Sondur, a magnetic iron ore with polarity, exhibiting a similar laminar
structure and a like tendency to split into rhomboidal paralellograms,
41.—DBreccia, of the old fd sandstone formation of Christie, from the
north bank of the Malpurba, Sout‘hem Mahratta Country ; a reddish brown



Jun
. LU
" quartzy paste imbedding angular fragments of white and reddish quartz,
with felspar disseminated. .,
" 42.—Do. do. a ferruginous paste, cementing fragments of a decoms,
posing chert, apparently from veins in the associated limestone ; the paste’
approaches a true iron ore, and contains small cavities lined with a mam- -’
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millary haematite.

'43.—Pudding-stone from the old red sandstone formation, northof = -

the Malpurba :—roundg pebbles of quartz rock imbedded in a crystal-

line reddish brown sandstone. '
. 44.~-Diaphonous quartz with a bluish tint, amentioned by Christie, as-
sociated with the sandstone; from the hill south of Kulladghee and

near Padshapoor. Ihave forwarded specimens of the white variegated™

sand stones of Badami and Mudibhal.

45.—Alum in whitish earthy superficial efflorescences
laminz and on the air-exposed surfaces of a purplish aluminiferous shale,
alternating with the old red sandstone, in the cliffs at the falls of the
Gutpurba near Gokauk. The occurrence of this mineral in the forma-
tions of the Southern Mahratta Country z;ppears to have escaped the
observations of Marshall, Christie and Sykes. It is found in the lower por-
tions of the cliffs, constituting the precipice over which the Gutpurba
rolls on its passage to the low country, through which the Kistnah flows,
at the bottom of one of those singular and deep fissures that clear the
sandstoue rocks from summit to base. The shale in which it occurs is
a common slate clay, of a purplish brown hue, and tastes, generally, dis-
tinctly of alum, which, however, rarely appearsin an efflorescent state,
save on air-exposed surfaces : it does not resemble in the slightest degree
the globular greyish black alum slate of Europe, nor its bituminous alu-
miviferous shale. I have also discovered alum and common salt in the
rocks of the copper mountain range in a similar efflorescent state, in a
rock, resembling somewhat the glassy alum slate of mineralogists, but
cellular, ferruginous, and exhibiting purple and yellow iridescent hues.
Captain Arthur informed Sir Whitelaw Ainslie that he discovered alum
in Travancore, in a soft dark coloured laminated earthy matter, which
contained sulphur in the state of sulphuret of iron; and that at cer~
tain depths in the soil, under the laminated matter, he observed a regular

between the

stratom of charcoal, a eircumstance which led him to conjecture that the '

bed in which the mineral is found is of a vegetable origin ; and we know
that it has been ascertained by Vauquelin and others that in what is
termed the alum ore of LZa Tolfu, potass is met with in considerable

quantity. Alum is associated with the coal measures and bitumenife-

rous rocks of Europe, its existence therefore in the sdndstone rocks of

g .
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)the Southern Mahratta Country may be regarded with some interest, as
indicative, if not of the existence of coal, at least of the age of the fore
mation. Alum, we are told by Dr. Davy, exists in certain caves in the
. interior of Ceylon. Mr. Elphinstone states that it exists in the clay of

Calab;}ugh in Cabul, and according to Captain Macdonald Kinneir it is

found in the mountaing south of Kelat, in the province of Mekran, 1Itis

also brought~in ¢Snsiderable quantities from the mountains of Nepaul,
where according 2 Mr, Campbell, it is said to exude from the surface of
soft rocks, and somet\ﬁFﬁi to be dug out of their substance ; from these
sources it is collected in‘cohsiderable quantities, during the cold ahd dry
~..Seasons, and carried by the Bhoteahs, Murmiss, and other hill people, to
Katmandu, to be exchanged with the merchants of that city for money
ox",,other articles. Mr. Campbell also informs us that there is a dark
bituminous substance, used in N epaul, said to be exuded from rocks 3
which is called black alum or salajit : it resembles, in external character,
the bituminous alum ore which is said to be found in Sweden, and i;
many coal mines in Englang, but there is much vegetable matter in it
although the Nepaul physicians believe it to be a mineral. Alum alsc;
exists in Behar, where it was discovered by Dr. Buchanan, and also in the
Vindhya mountains, but the great bulk of this valuable mineral, which is
fxsed extensively by the natives of India in medicine and the arts, is
iported from China, ‘

46.—Secondary trap of Christie, from the vicinity of Belgaum—vesi-
cular. :

5 47.—Amygdaloid (same locality) imbedding zeolite and cale-spar. A
more compact variety occurs imbedding nodules of calcedony. This
rock escaped the observation of Christie, who states he never saw the
amygdaloid in sitf.

48. —Lateritic conglomerate, capping slate and limestone of Kullad~
ghee.
49.—Laterite of Beder—Nizam's territory.
£0.—Variety do., exhibiting interior of tubular sinuous cavities, having
a greyish green indurated enduit. ;
61.~Variety do. do. compact—Beder.
® 52.—Do. do. near the line of contact with fletz trap—Beder,
. 53.—Do. do. with a somewhat cancellar structure—Beder.
54.~Indurated lithomarge bed, between laterite and irap—-often calcare-

T7 ous—DBeder.
! ‘s 55.—Variety of laterite with cavities filled with white lithomargic earth
—Beder. - . '

56.—Purple lithomarge in laterite of Beder.
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57 ~~Fletz trap, near the line of contact, where the laterite is. seen
superimposed—Beder. R
-58,—Basalt underlying laterite cliffs of Beder. :

: 59.—Termination of black veins in the laterite of Beder, near its

Jjunction with the trap, in combination with iron and alumina. -

» 89 A.—Black oxide of manganese in combination with iron, from veins
- in laterite of Beder. ‘\ -

60.— Lateritic conglomerate, capping laterite of Bed [ exactly re-
sembles a similar rock, distinct from the true-lagirite, capping the late-
rite of the ghauts and Western Coast, compdsed of ferruginous nodules,
cemented together by a felspathic paste of various shades of yellow,
brown, and red, coloured by oxide of iron. This rock occasionally pre-
sents a shining glazed-like surface. In tracts where travertine gnd
limestone prevail, as in the vicinity of Bijapore, and Baugwari, the lime
often enters the cement of this conglomerate.

61.—Nodule in laterite of Beder, imbedding a mineral, with a green
and purple iridescent hue, probably iron.

62.—Laterite of the western ghauts—Devamani pass, Upper Canara.

63.—Laterilic conglomerate, capping laterite of the western ghauts,
summit of Hossdroog pass, Upper Canara.

64.—Laterite .of the Western Coast, quartzy variety, from Onore.
Specimens of this rock from theMalayan Peninsula, Cannanore, Manga-
lore, the Bisley and Heggalla Passes, the lateritic rocks capping the
slate and sandstone ridges of the Ceded Districts, the neighbourhood

“of Bangalore and Nundidroog, &c. have already been tmnsnutted
65.—Variety of laterite from Onore—felspathic.

66.—Do. do. Western Coast, from Compta, north of Onore, ex-
hibiting the externally black superficies, so often noticed in the weather
exposed masses of this rock.

67.—Variety from base of western ghauts, near Meerjan,

68.—Do. do from the vicinity of Soonda, in Upper Canara.

-~ 69.—Dao. do. from Banwassi, in Upper Canara, near the western
boundary of Mysore.

70.—Lateritic conglomerate, capping the laterite cliffs which overlie
the fleetz trap formation of the Deccan ; hills near the city of Gulberga—
N izam’s territories.

7 71.—Greenish white felspathic sandstone, of an earthy friable texture,
with small angular fragments of quartz, associated with the overlying
trap at Bangwari, near Belgaum, It somenmes imbeds dark ferruginous
nodules in a state of disintegration.

- L1
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‘ ,—Travertme with dendritic appearances, between Hyderabad and ’
* Beder. L R
73.—Amygdaloid associated with the great 6verlyinv trap formation of
~._the Deccan, containing globules of a species of zeolite; resembling apo-
}:Hyllxte in its behaviour before the blow-pipe—frosted pearly exterior, and ;
peculig, sglindent planes. It exfoliates, curls, and froths, bgfore the
blow-pipe, anu\{nally melts into a white enamel. This amygdaloid also
contains ca,lc-sp\"r;mesotype, and stilbite. It 'is from Ipperghl, near
the boundary of the S\a Roor Rajah’s country.

74.—Stellated zeolite in rhomboidal cale-spar, Solapoor temtory This

= js an interesting specimen, showing the gradual pseudo-morphic changes

of the two minerals. A white zone appears to define the limits of each,
beyond this they become in a certain degree blended : the Zéolitic rays
may be seen decussating and diverging from their several centres, through N
the transparent substance of the calc-spar.

75.—Radiated zeolite—rolled frarrmems from the bed of the Bhlma——

L)
Nizam’s territories.

76.—Red jasper from the Iustnah——do
7 7.—Yellow jasper from the Malpurba—Southern Mahratta Country.
8.—Mocha stone, enclosing nest of quartz, bed of the Biuma. )

79 —Cornelian—bed of the Kistnah, at Paugtoor.

80.—Calcedony—botryoidal, from the vxcunty of Ipper"hl—-Solapoor
Rajah’s territory. :
. 81.—Oriental agate.—Numerous specxmens of this beautiful mineral, '
some assimilating the onyx, sarde, and sardonyx, I have already for=
warded to the Society,as also of glauconite, various kinds of zeolite,
chrysoprase, heliotrope, &e., occurring in the flcetz trap formation of the

Deccan.
82.—Agate imbedding quartz.
83.—Moss’ agate—bed of the Kistnah, at Paugtoor.
84.—Amethystine quartz crystal, from Golconda ~Hyderabad.
°85.—Do. do. from Cupputral, Ceded Districts, where the sandstone

"¢ comes in contact with the granite.

86.—Pale buff coloured sparry limestone, associated with the over~
lying trap formation of the Deccan and the laterite. Locahty, hills of
Ingliswara, near Baugwari—Bijapore territory, ..

87.—Variety—reddish. ‘

88.—Limestone, greyish white, 1mbeddmg “broken fragments of bi-
valved shells, . converted fato chert, associated with the overlying trap
formation nearits southern limit, between Hyderabad and Beder.
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- 89, -—More cnmpact variety—same formation near Firozeabad, Ni;am's
terrnorv imbedding both univalve and bi-valve shells.
—Do. do. same formation from the vicinity of Koolkondah, pre-
- sented by my friend Lieut. Wyndham, -

91.—Do.~ do. pale buff coloured, imbedding nummulites. -

o

S92, -«Vanety, whiter and more crystalline. Both the last named speci-
. mens were found on the river bank at Onore on the We #<rn Coast, and,
if credit may be attached to enquiries made on thq c¥ot, were brought
* thither by native trading craft from' the coast 7o ',»Je northward as bal-
last. * Fossiliferous limestone, ‘we know, occur} in the Kattywar penin-
_#ula, and the island of Perim, but the natives assured me the nummuli-
‘ tic limestone at Onore, was brought from places considerably to the
"south of these places. It is possible, however, that the spot where they
were picked up by the native boatmen is at some distance from .their
true situs, as all the fragments have a rolled and water-worn appearance,
as if they had been washed by the tidal wave on a sea coast. A piece
" of coral rag with shells (ostrea) adherent, was also picked up among the

fragments of limestone at Onore. It would be matter of some interest

to ascertain from the boatmen themselves, the exact localities where
they took in these stones as ballast. My visit to Onore was extremely
brief, and during the monsoon, when no boats can approach the coast,
and all trade by sea suspended. Nummulitic limestone occurs at
Chirra Punji. Burnes observed nummulites in the limestones of the
Chari range at Liseput, in Cutch. Mr. Colebrooke first brought this
rock to notice in 1824. It was met with at the foot of the Kasya
mountains. Shell limestone, I believe, was discovered in the Madras
Presidency by Colonel Cullen, at Paddapangallee, in the Northern Cir-
cars, underlying basalt, and in the Hyderabad territory, by Voysey, in
1819-20. Malcolmson and Benza have since added to these discoveries.
93.—Hexahedral pyramid of adamantine spar, bluish white, from the
Corundum pits, in the west of Mysore near Gram. This mineral is
almost confined  to India and China, and has been long known in the
former country under the term of Korund—hence its European
" name. Itis used principally in India, Ceylon and Arabia, for polishing
-precious and' other stones. The oriental ruby, sapphire, and topaz,
are vaneues. Corundum_oceurs in Ceylon, Mysore and Cuttack ; it is
. rare in Furope, though a sub-species, emery,is found in abundance on
the island of Naxos, near Smyrna and in Saxony. -
- 4. —Green ‘copper ore (malachite) from the copper mountain near
\Bellary Before the blow-pipe, per se, it decrepxtates, but finally fuses
into a reddish brown mass, containing a Lead of pure copper. Treated

.

r
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) witb_ acids it affords from re-agents the usual indications of this metal.

5.—Iron glance, imbedded in white quartz, from the hills of Cupput- -

'ral, Ceded Districts, the fer oligiste of French mineralogists. Before.

the blow-pipe, per se, it blackens and becomes aﬁ'ected by the magnet. Iron

i plance yields an excellent malleable ore.”

96.— Granular magnetic iron ore, from Mutpalle-—leam scountry

97.—Ke atitic iron ore, from the iron clay near Kondassur- Ni-
zam’s country. “ehe iron produced from the two last named vane'tles .xs
used when blended tox\pRduce the celebrated wootz steel, which is
exported to Persia and Arabia for sabre blades. - ]

98.—Specular iron ore—Sondur bills, Ceded Districts. It, as well as . ;
the micacious iron ore, is often sold as surmah, or antimony, in the bazaars .
ofy Southern India, and applied in the state of a powder to eyellds of

2

women and children.

99.— Lead ore (galena) near Jungumrazpilly, in the Nulla ’\Iulla hxlls, .
north of Cuddapah, #aid to be combined with silver and antimony.

100.—Gold dust in maggetic iron sand with menaccanite, silver and
copper ore (and platinum ?) in the bed of the Dom rnulet, I&upputgode
hills, South Mahratta Country. S

101.—Native silver—same locality.

102.—Grey silver ore—do.

103.—Green carbonate of copper—do.

104{.—Native copper—do. do.

105.—Tin ore (oxide) from Malacca. . :
106.—Diamond allavium; from the dmmond pits at Ramuhcota-—-
Kurnool. .

107.—Do. do. last washiogs. }

108.—Cacholong, miltk white, opaque, ﬁacture semxcomhoxdal This
specimen presents both the hard and the soft earthy varieties, noticed
by Brongniart in the cacholongs found by him at Chdmplgny, the
former exhibiting a shining fracture, whlle the latter is chalky, light, and

adperes to the tongue. . ‘
109.—Brown indurated clay, 1mbeddmg quartz crystals, and covered

- with yellowish annular and lenticular delmeanons, assimilating organic

"

re.

south of Bijdpore.
*110.—Mineral from edve of trap dyke, ‘near T.xllapodat,oor, Ceded

mains, assaciated with laterite, resting on the fleetz trap of the Deccan,

w

Districts. LI
111.—Nodule of mdurated clay from latermc formatlon—-N ellore.

® ] regret leisure®will not admii of iy noting this mineril. e
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112.— Asbestiform tremolite, found in veins, with adularia and m.gne-
tic iron ore in mica slate—Adepuram, Nellore mining district. It occurs "
" in minute diverging fibres, with sitky lustre, often stained by oxide of
iron, frangible, scratches glass with difficulty, phosphoresces shghtly and
. whitens before the blow-pipe.” el /
- 113 ~—Adularia associated with the above ; su‘atches glass. - idstre
- splendent, rather vitreous on the perfect planes, and peal‘:" on the broader
. lateral planes: - Before the blow-pipe, per se, it whit=.s and fuses on thin
_ edges into a transparent glass. It is about G°, Hr dness of Mobs. . .. .
I14.—Do. imbedded in kunker—same locahty as the above,. s : '
115.—Variety of iron ore, resembling externally the titaniferous iron ST o
ore of the Neilgherries ; after exposure to a red heat it becomes maguetid, e -
. It occurs in compressed laminz, in seams of a gametlc quartz bed in the . MAD R[&S J OUR‘{IA&L
mica schist at Kunchgarlconda— Nellore. ; - . ’
116.— Garnetic quartz bed in mica schist—Kunchgarlconda. ) o OF
~- 117.—Honey-combed - quartz : most of the cavities are filled or lined :

with an orange brown pow der, which, before. the blow-pipe, blackexfs and L IT ER A - R. E AN D ) S CIEN(

_THE

% 'becomes magnetic. - . ..

118.—Quartz with magnetic iron ore foliated, garnets and mica, and N .
. exhibiting traces of copper, Ademulepuram— Nellore. PUBLISHED UNDF‘,R msiE éUSPICES
© 119.—Do. do. with rhombic dodecahedral garnets, resembling § * f
essonite. - - - - OF THE b ‘
. , , , My
*120.—Granular garnet rock—same locality. This rock from its appar- MADRAS LITERA RY SQ_CIETY

V»..ent weight, hardness, colour and tendency to take a crystalline form,

might easily be mistaken for granular corundum at first sight. Itis = v AND W
finely granular in structure, and has the appearance of a purplish red jasper.
. : : OYAL ASIATIC SOCII
It often occurs in nodules which assume a rudely dodecahedral form or AUXILIARY OF THE R
. prisms, with three sided summits. It occursin beds in the hornblende S '
and mica schists of the Nellore mining districts, near Gurumanypenta, ' B N
o VOL. XIL

- associated with asbestiform tremolite and adularia. Like precious gar-
net, it fuses, per se, before the blow-pipe into bluish black enamel.
_ 121.—Red miperal in shining plates, resembling felspar, betwcen
laminee of mica schist, base of Udeghirry mountains—Nellore. Softer than
felspar, streak - reddish white.. Before the blow-pipe, per se, fuses easily
“with intumescence and phosphorescence, and curling up into a white enamei;
_ with phosphate . of soda into a topaz coloured glass, which becomes
. colourless on coéllng, and with borax into a faint greenish glass, which
* also loses its colour on cooling. .
122 ~Pale rose coloured quartz—same locality.
"128.—Gravel, brought down :by mountain torrents, contammg rolled
and angular fragments of iron ore, garnets, schists, and copper ore.
A # . .

g
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pnnta, Nellore mining district.

“125.—Carbonate of copper in layers in hornblende schxst-»—BungeraI
\I&ettah, Nellore mining district. Mr. Prinsep thinks the - phenomenon
ofvthe ore alternating with'the hornblende interesting in a geological
e affording exactly the appearance of gradual deposition

from’ a liquid,\\t this earliest period of geological formations. But
when we see, as Twgame specimens of this very rock, the ore .running
through it in fissures ahles nearly perpendicular to those of stratifi-

- cation, we must look to some other cause than 2 mechanical deposition

Jrom a liquid, to account for its occurrence in such situations, and pause
ere we pronounce the ore to be coeval with the primary rock which im-
\ b&ds it. o : “ '
- 126.—Mica schist, in which the micais, in part replaced by innu-
merable small garnets, imparting a granular structure to the rock, . -+
127.~ Specimens of the copper ore, principaﬂy from Gurumanypenta,
Bungeral Mettah, Salighirry and Yerrapully—Ncllore : they present for
the most part the carbonate passing into malachite and mountain blue,
Some fragments have a quartzose matrix ;. both coloured green, ‘and ap-
pearing so, from the imbedded ores—another vuriety runs in. veins
through a dark red oxide of iron, which "Priusep considers, to be the
same as that of Dr. Thomson's "specimen. (These ores have been ana-

lyzed in England, by Dr. Thomson, and more lately in India, by Mr. .

Prinsep, vide Madras Journal, for April 1836, p. 154). The mixture of
sulphuret of iron, according to Prinsep, and perhaps of copper, with the
oxide, gives the whole a dark arenaceous character, The first ore yield-
ed 30.2 per cent of metal, and the last 39.5.

128.—Copper ore with grey metallic lustre internally, and penetrated

with green streaks: probably the combination of the carbonate and sul-
phuret, mentioned by Prinsep as' the richest ore mct with, and yielding
69 per cent. of pure copper ; highly malleable; specific gravity, interme
diate Dbetween the carbonate and sulphuret.

opper : much finer crystals of this variety of tourmaline may be obtained
. fram the locality whence these were obtained, but I had not the means
" of detaching them from their bed,” which occurs in the mica schist of
Bungeral Mettah, Nellore mining district. This variety of. schorl differs
slightly from that of - Ewrope. It melts into a greenish grey enamel,
instead of a black slag—hardness between quartz and topaz. With
. borax it fuses into a transpar®nt glass tinged green. .

12%.—Mica schist with garnets and garbonate of coppcr—~(‘ Furumany-

*129.—Schorl crystallized in prisms with quartz, mica and traces of
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'150. Dark brown calcareous rock, structure passing from ear.hy to*

that of a fine indurated clay, associated in thin overlying beds with

the plumbiferous limestone of Yungumrazpilly. It imbeds whitisn

tubular bodies, Jined with minute whitish crystals (orgauic exuviz ?).
131.—Do. do. with quartz and decomposing iron pyrites.

132.—Nodulc of iron ore (magnetic) from Kunchgarlconda, Nzisore,

granular -metallic lustre ; colour brownish black, streak l.own, opaque,

fracture uneven, infusible before the blow-pipe, per s# - .,ith borax it melts
into a grecn glass. -
133.— Quartz rock—Udeghirry Droog .
134.—Asbestus, in masses of fibres, passing from a dull greemsh grey
to a yellowish white mottled colour, with a slight soapy feel. Tougn
under the hammer, and breaks into fibrous woodlike fragments, whizh
are not flexible in an unseparated state. It is found in a bed at Putsa
Marculpilly, near Rayel- cherroo, Ceded Districts, in limestone, associated
with a white indurated maguesian clay or earth. Before the blow-pipe,
.. it fuses into a greenish grey enamel, which by a continuance of the re-
: iiucing flame is converted into a brown slag.
. 135.—~Magnesian earth indurated, associated with the above—same

- locality.

136—Indurated earthy vein in mica slate—Bungeral Mettah, Nellore.
Colour faint reddish, white with scales of mica disseminated, efferves-
cences feebly with acids.

Actynolite, carbonate of magnesia, and kyanite, occur in the mica and
hornblende schists of the Nellore mining district, also a magnetic jron
sand which is smelted, and abundance of hematitic iron ore. The soil
often presents a sterile waste from the saline effervescences of the
mineral alkali ; muriate of soda, and saltpetre, often attending metalliferous

development,

H1.—Remarks upon the Auriferous Deposits of India, considered with .
especial Reference to their Economical Value.— By Freperick Busr,
Esq- ) A Fro

- My attention having some - years ago been directed to the geological

structure and minerél capabilities of India, one of the facts which then

struck me with regard to the latter subject, was the very extensive oc-

+ -
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currezce of auriferous deposits in various parts of the Indian peninsula.

"The impression made upon my mind at the time with regard to the

ilnmense diffusion of this metal, has during my residence in this country

. been fully confirmed—it is an important, though almost unheeded fact,

~ .

teyt gold is very generally distributed, thoush in sparing deposits,
thWnsive tracts in India, extending from the tenth to be-
yond the Thirtiet¥ degree of north latitude. There is every reason to
believe, therefore, itxt this metal might be made a new source of revenue
to the state, ofwealthqo he country, and a profitable object of occu-
pation to its populatlon, were sufficient skill and attention devoted to
the subject. It is with this object in vxew, that the followmg remalks

Pave been written.
Prom the’ comparative rarity of practical science, among those ob-

“servers to whom we are chiefly indebted for our knowledge of Indian

A

mineralogy, it is not, I fear, possible to obtain from the details they have -

furnished us, any very clear or definite knowledge of the actual richness
of these gold tracts. They are generally described as being poor, and

containing the precious metal in very small proportions, but the poverty -

of metallic ores thus expressed, is entirely a relutive term, and liahle to
much ambiguity. What it would be desirable to know, is the actual
quantity or per centage of the precious metal, which can be extracted
from a given quantity of mineral matter ; with this datum we might
form a correct idea of the value of the mineral, though it would still be
desirable to know the cost of production, and the means of washing or
reduction employed, as after all much would depend on the greater or
less perfection of these processes. Gold except in a few rare cases, is
always found in very sparing quantities, compared with the mass of sand,
veinstone, or other mineral substance which accompanies it ; ‘which is in
fact the principal cause of the high relative value of this metal: yet many
auriferous deposits are by good management made to "yield a profit by
the skilful mining Engireer, which to the uninstructed eye would ap-
pear either totally destitute of the precious metal, or so poor as to e
absolutely worthless. ) :

Without attempting to deacrlbe, or even to point out every locahty
in this country, where gold has been ascertained to exist, I shall com-
mence by briefly enumerating such of those tracts as now occur to me,
and will most readily confirm my views of the abundant distribution
of the precxous metal throughout a large portion of the Indian penin-
sula. . @ .

Takmv first the Madras presuiency, gold is well known to oceur in
Coimbatoor, in ' numerous locasities on the western and southern de«

\‘
i



32 Remarks upon the Auriferous Deposits of India. 17 oLy

clivities of the .Néilgherry mountains, and other parts of the Mz’flabar‘

Coast, where it is commonly found disseminated in small particle$ in
the sands and beds of rivers, and may be estimated to spread over an
extent of several hundred square miles, forming the principal gold trac
of Southern India.. In the high table land of Mysore, gold is known<co

- exist in many places, as near Bangalore and Chinnapatam, and-n the’

Wiynaad district. In the Southern Mahratta Count}; ,”,f the existence
" of gold is well known, and the deposits of the If‘v,;qi&tgode range have
been described in the * Madras Journal of “ciénce,” by an energetic
labourer in the field of Indian geclogy—Lieutenant Newbold. In the
Northern Circars, and the Rajah of Berar's territory, gold is descrlbed
as existing in many of the rivers, especially in the Nagpore district, al-

most the centre of India. I have also been informed by W. HsG. |
- Mason, Esq. that the natives obtain a little gold by washing, in the streams

" pear Vizagapatam, X
This very brief and 1mperfect review of auriferous localmes w1thm the
_ -Madras territories, would be amply sufficient for our present purpose ;
" yet it is deserving of notice, that - these deposits of the precious metal,
are equally abundant in the northern portion of the Indian peninsula as
in the southern, as I shall now proceed to show.

Gold is known to exist in the tributaries of the Indus, in Kumaon,
where it is obtained by washing in the streams in the vicinity of Kalsce.
That these auriferous particles are derived either from the rocky escarp-
ment of the Himalayahs, or the mountsins subordinate to them, is
‘highly probable, as gold mines are described as being worked by the
Chinese Tartars north of these mountains near Hurtoh, beyond the
lake- Mansuraor. These gold workings are said to have been stopped

_ by order of the Chinese government, lest’ the precious metal should be
the means of tempting us across the snow clad pinnacles which bound
the DBritish territory. Gold is stated to occur in great "abundance in
‘Assam, where it is profitably worked by the natives at Gowhetti, on the

" . Bramahputra, From this point deposits of gold are well known to ¢x-
tend southward through the Burmese empire, the Malayan peninsula,
and the adjoining islands, but these localities it would be foreign to my
present purpose to notice.

Of the actual economical value of " this ﬁrodigioﬁs range of auriferous
deposits, which has been shown to extend so widely over the Indian
peninsula, little or nothing is, I believe, known. There is, however, the

- simple fact before us that in many places the; have been worked by the
natives, who must therefore have been able at least to obtain a subsist-

" ence from their lubours, althoush carried on, we know,in the rudest

’
»o

1
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andg most simple manner. When however, I consider the extreme
poverty of the auriferous deposits, which by skilful and scientific manage-
ment are profitably worked in Europe, and further take into account
the. very low price of labour in this country, I am firmly impressed
swith the conviction, looking at the sabject in a practical point of view,
this_the application of the same means might in this country be made
to p‘;m;’c‘*..:‘\equally beneficial result. Although there is no reason to
believe that ourgold-washings generally, are rich enough to attrart or

" to recompense lndl;ldum °nterpnse, it is highly probable that in such a

vast extent of country there may be some much richer than others. It
is also probable, if not indeed certain, that there are many which might
Be made the means of affording a beneficial occupation to a large num-
ber of labourers, of contributing to the revenue of the state, and of
formmg in their aggregate results, a valuable addition to the metallic cir-
culation of the country. .

Should the e*(penment in question succeed the benefits derivable
from it, might, as I have shown, be very great ; it would induce a more
careful ezamination of numerous and widely spread auriferous de-
posits, a far more economical treatment of their produce, and very
possibly the discovery of veins, or of limited tracts much richer than
any hitherto made known by the casual discoveries of the natives,
Even should the experiment fail, which is very unlikely, - the expense
iight be limited from the first fo a very moderate amount, while other
indirect advantages, arising from an increased attention to the mineral
cagabilities of the country, might be confidently reckoned upon. )

Supposing the auriferous deposits of India to attract the attention
of Government, the plan which I should propose to follow, would be to
obtain the services of some competent person, practically acquainted
with the treatment of auriferons sands in Brazil, or with the reduction
of gold ores, as practised in the Austrian mines. Perhaps a mining
Engiveer might be found, uniting both these qualifications. A careful
examination of some of our auvriferous sands, say those on the Malabar
Coast, which evidently extend over several hundred square miles, would
*soon show where were the richest spots, and where the reduction works
‘might be established with the greatest probability of success. The
requisite apparatus need by no means be costly: it should embrace, be-

" sides minor articles commonly used in the washing and separation of

gold, the amalgamation machinery, employed so successfully in the re-
.duction of the poor quart.zose ores of the Tyrol, and one or more fur-
naces t0 attempt the fusxon of the auriferous sands, according to .the
plan successfully introduced in.Russia about three years ago in the gold
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works of the Ural mountains. The sands or other ores of gold mlght
be bought of the natives, at a fixed valuation, according to the per®
- .centage of the precious metal which they were ultimately found to
contain, a certain amount being paid to the contractors previous to

their delivery.” Were this species of industry to become thoroughly .

established in certain districts, as after a time it no doubt would.. '.10,
the gold dust mlght form a useful medinm of exchange, and.% arfeceived
by Government as ‘¢ kist,” which alone would give a Powerful stimulus
to production. Whether it would be most desirable for the mining
Engineer appointed to the charge of the redaction works, to receive the
auriferous sands from the gold washers in its first crude state, as ori-
ginally collected by them, or whether it should first undergo some pre-
- . liminary washing and concentration, is a consideration of some lmpor-
_tance which could only be determined by experience,

. 'In concluding this notice, I shall briefly draw attention to a subject
which is too technical to be generally understood, although interesting
in itself, and of primary importance as connected with the preceding
suggestions. I allude to the actual produce, or per centage of gold,
‘which can be profitably extracted from the ores or sands containing this
metal, by the most economical and improved methods now practised in
- the gold mine districts of Europe and Brazil. From the data I shall

. now adduce it could easily be ascertained by a little chemical and mi-
neralogical research, how far the auriferous deposits of India are likely
to repay the improved system of realizing their produce, which I have
pow suggested. In fact from the very low price of labour in this
country, there can be no doubt that ores of the same produce might be
made to yield a much larger profit than in Europe, for in the price or value
of the metals (gold and silver ‘equally with any others), the actual

labour expended in their production, forms by far the most considerable
item. : .

It may be laid down as a general truth in mining, that, with very rare
exceptions indeed, the ores of the precious metals are exceedingly peor,
and that the metaliic particles to be collected, bear but a very trivial -
proportion to the mass of worthless matter, throughout which nature
has disseminated them. Thus in the silver mines both of Europe and

‘America, the average produce of the bulk of ores extracted, does not -

exceed more than from 3 to 4 or 5 ounces in 100 pounds weight, or
one pound of metal in 400 -pounds of the ore. Yet silver ores of this
low produce are in numerous instances profitably extracted from deep
mines, where they have to be raised even three, four, or five hundred
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yarda to the surface, where powder is required for blasting the rock,
water wheels, - steam - engines, or other expensive machinery for draining
off the water, and where the price of labour is six, eight, or even ten
times as great as it is in India. It is true that in these mines richer ores
are also found, but they are in comparatively small proportion, fluctvat-
mg\ n their quantity and quahty, and not to be depended on for profit-
able retusgs. - .
The value of gold being fifteen times greater than that of silver, it
will readily be conceived that very minute quantities of this precious
metal will pay for the expenses of extraction. In point of fact the
poverty of some auriferous deposits is almost inconceivable, indeed it
ften happens that the particles of the precious metal are so very
minute, and so sparingly scattered throvgh the mass, that "the naked -
\\ ey.e is totally unable to detect them, and except by the careful mineralo-
gist, the whole would be looked upon as ‘mere worthless matter, and
entirely rejected. Of this general poverty of gold ores, I shall now -
adduce a few striking examples, taken it \nll be obaened from w1dely
distant localities. - .
At Zelle in the Tyrol, a mineral dxsmct suuated a few leagues ‘from
Inspruck, the gold ores, or rather the auriferous mass extracted from
the mines, yields on an average ftom five to seven ounces of the pre-
cious metal in 1,000 ewts. Now this amounts to only ‘one pound of
gold, in from twoto three hundred thousand pounds of refuse, yet
even from this exceedingly poor ore,- the skill of the German mining
Engineers, enables then to extract a small profit. The ore, I may
further observe, is a hard quartz, very similar to that which occurs north
of the Pennar River, in the Nellore district, and requires to be stamped
or finely pulverized, before the gold can be extracted, At the mines
_of Kremnitz in Iungary, the average produce of the gold ores is only
7 to 8 ounces in the 1000 cwts, or 100,000 lbs, bemw thus vcry litile
higher than in the mines of Zelle.
Let us now turn to Brazil, a country well known for the large supply -
of gold which its mines annually furnish. The precious metal is here
. found in veins and worked by mining, but a vast quantity is also dis--
seminated in very minute particles through the sands of certain auri-
_ ferous districts, exactly as we have it in India. I have been informed
by my friend Mr. Attwood, who has been resident for some years in the
mineral districts of that country, that a cubic foot of this sand, which
may be estimated as weighing about 1 cwt. is considered very profitable if
it yields an oétava, or about one eighth of an ounce of gold, but that sands
are worked whigh do not afford more than one-tenth of this produce.
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In Carolina, in the United States, oves containing more than 1} sunce
per ton, or 11b of gold in 23,0001bs of ore, may for the most part be'

“ worked " with profit, although disseminated in a hard matrix of quartz
‘which requires to be pulverized by machinery. It is also particularly
deserving of remark, that the price of labour in Carolina, like most
other parts of the United States, is very high, being a dollar, or twz"ru-

" pees per day. - >

From a consideration of all the facts which have now been detaxled,
it appears to me that we may safely arrive at the following conclusions :—

1st.—That there are in India, immense and almost unexplored tracts
of auriferous country.

" 2nd.—That these have here and there been worked by- the natxve%,
. though doubtless in the most rude and imperfect manner.

. 3d.—That the reputed poverty of many, may be after all merely- rela- <

" tive, when compared with other districts, which by better means are

made to yield a profitable return,

4th.—That taking into account the occurrence of the precious metal
In India, at the surface of the ground, and the very low price of labour
in this country, compared with Europe or Ametica, there is in all pro-
bability ap ample field for increasing the revenue and benefitting the
population, by the extensive introduction of gold washing and amalgama-
tion, upon the same improved and economical system as is practised in
the above quarters of the globe.

I shall mention in conclusion, that, by means very similar to what I
have now suggested, Russia has within the last few years laid open a
new and important. source of wealth to the empire. At the com-
mencement of the present century, in fact till within the last few

7 years, the mineral district of the Ural mountains was almost unknown,

and only productive to a small extent. Careful examination has, how-
_ ever, shown, that auriferous sands exist in great abundance, and that
platinum occurs more sparingly, and considerable attention has of late
Years been given to the skilful development of these mineral resources.
" The results of these exertions have been most encouraging—this
district now yields annually more than 12,000 lbs. of gold, and a small.
proportion of platinum, producing altogether the annual sum of £800,000
sterling to the government. A large proportion of the gold of the
Ural is produced from exceedingly poor auriferous sands, like those of
India; and it has lately been found practicable to scparate the gold

by fusion, more cheaply than by the ordinary process of amalgamation
by quicksilver. The economy of this expensive article in the reduction
of the poorer ores of gold, is of course an important consideration.

#
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With reference to this last operation—the extraction of the precious

. metal from its extraneous concomitants—it is deserving of remark, that-
.a very interesting discovery has been made within the last year or two

by M. Becquerel, the distinguished French chemist. It has been dis-

- covered by this philosopher that the electro-chemical agency may be .

etunloyed in the reduction of the ores of the precious metals, as a sub- -
stitute %or the ordinary process of fusion or amalgamanon and it is .
highly probable that by this important invention this operation may -
shortly be economized, to an extent hitherto unattainable. In this case
it will allow of the profitable working of auriferous sands, and ores, even
poorer than any which have been described in this paper. It is not
“jmprobable, therefore, that this refined and important discovery, may
constitute an entirely new era in the history and production of the

precious metals,

IV Olservations on "the Fe sszl:ferous beds near Pondicherry -y, and in
“the district of South Arcot.—By-C. T. KAYE, Esq. ZlIadras Civil
Service.

"The existence of a bed of fossiliferous limestone in the nevhbourhood
of Pondicherry has long been pretty generally known to those who take
an interest in such subjects, and some attention was recently attracted
to it by several communications in the Spectator Newspaper. An ob-
servant person, indeed, can hardly fail of being struck with the nature of ~
the stones which form the paving of some of the streets and the steps of .
many of the houses in Pondicherry, and which are replete, not only with the.
fragments of innumerable shells, but with many ostreasand other bivalves
almost as entire as if they still reposed in their proper element. The
silicified wood at Trivacaryis also well known to the public from the
*beautiful polish which it receives, and from its adaptation to table and

_other ornaments. ‘To the geologist it is interesting from the vast size of
the petrified trees (one of which is nearly 100 feet long), from their great

‘number, and from the perfect state in which these organic remains of

other worlds are preserved.

It had long been a desideratum to collect data on which the era and
nature of the formations which contain thé'fossils might be decided, and
1 accordingly took an opportunity of leisure in October last, to proceed
to the spot thh Mr. Cunliffe of the Civil Service. The time which we
were enabled ‘to devote to fhe investigation was unfortunately shorts
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and it might certainly have been committed to more scientific and ex-
. perienced hands. I trust, however, that the facts which we were fortu-
nate enough to collect were not altogether ummpﬁrtant and that, nn--
perfect as our researches must necessarily have been, they may pive the
way to more interesting discoveries.
Before proceeding further, I may as well mention, that, although tlie
-geology of India has generally been considered uninteresting omaccount
of the absence of fossiliferous strata, Pondicherry is not the only locality
.~ in the south of the peninsula, where fossils are to be met with in abund-
- ance. In the inland district of Trichinopoly marine shells are also
- found imbedded in limestone, and the kindness of Mr. Ounslow has put
me in possession of several interesting spec1meus, of which notice will be*
taken hereafter. o
. The village of Seedrapett, the site of the shell limestone Whlch is the
) sub)ect of the present notice, is seven miles west of Pondicherry, and
‘Trivacary is about eight miles to the west of Seedrapett. The form of
the rountry may be characterized as an undulating plain: the limestone

" formation is flanked both on the east and west by one of the red sandy

soil, which on the one side forms the low mounds of Trivacary, and on the
other the “ Red Hills" of Pondicherry, the latter being perhaps a con-
. tinuation of the same formation which contains the silicified wood. If
this be the case, it is evident that the limestone rests upon abasin or

" depression of the red sand, but owing to the absence of sections, and
- -the imperfect means we had of ascertaining the position of the strata,

~this fact is by no means laid down as established, but is merely suggest-
“ed as a point for future investigation, .

The petrifactions of Trivacary have been often described, especxally of
"late, it is' only necessary therefore to state that they consist of numer-
“ous silicified trees, some of them of vast dimensions, resting more or less

buried on low bare hills of a friable red sandstone. The hills are
: "grouped in a circular form, and the petrifactions in many instances re-
‘tain a perfect resemblance to the trunks of fallen trees. The red bhills
are bounded by others of a dark granite: the line of demarcation being’

very distinct. The trees, however, are not found reposing on the hillocks -

. at Trivacary alone, but we observed them at a distance of at least three
.- miles from that place, imbedded in the red sand, on the road to Seedra-
pett. We were totally unable to discover any other fossil, or any
indication of such a thing, in the red soil which so abounds with the
silicified wood.,

There is a gradual descent from Trivacary towards Seedrapett, and the

limestone comuences immediately on the boundaries of the red soil: .
- SO
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it precents, a8 has been already stated, an undulating wavy surface, and ’
the stone is found immediately below the turf, and sometimes even ap-
wears above it : it is quite hard, and is quarried in large blocks, though-
to no great depth, for the purposes before mentioned. It is almost every
where replete with shells or other organic remains, which are in general
so firmly imbedded in the hard stone that it is impossible to detach
them: the geologist, therefore, who would study with accuracy the natore
of this deposit, should endeavour to reside for some period on the spot,
many of the shells which are most perfect in the stone, not having yet
been discovered in a separate state. In one situation, however, there
are several small mounds of a whitish limestone, almost resembling
¢halk, where the surface having been abraded and decomposed by wa-

_'tex, the shells which it contained have been separated, and lie scattered

on the surface of the soil, among the debris of the containing rock: it
was in this spot that most of the specimens here noticed were col-
lected. I will now proceed to describe them in the order in which they
appear in the Plates.

FL 1. Nos. 1 and 2— Ostrea carinata—The identity of this shell with
that figured by Lyell and other authors among the fossils of the Eu-
ropean chalk cannot be doubted : they are very numerous at Secdra-
pett, and are found both in a separate state and imbedded in the rock,.
sometimes very perfect. No. 1 is slightly fractured at the point, but the
linear markicg, and even the sharp angles of the ribbing on the sides,
are beauvitully preserved ‘and . the. umer surface retains much of ltsw

polished epaiel. . Nu.a 2a 5 perfect spec xmexrof .the two valves adherin 'i‘V
firmly tovether.,

Nos. 8 and 4 are ‘Baculites.
straight ammomte, and th

¢ .mfne authonty states that i it i ‘.
-cretaceous form ﬂon aloue. We collected many fraﬂrmen':ir oi‘ thxs sbell ‘on
:the su!face of thesoil, varying from three inches to half an inch in lenvth

“the most’ perfect specimen being imbedded in a roiled piece of limestone

*(No, 8), and owing to alongitudinal fracture displaying four of its

chambers.. All the specimens display the foliated markings at the junce
tion of the walls of the ‘chamber with the external shell: they are of a
yellowish or reddish brown colour, and the interior is generally filled with
_beautifully crystallized calcareous spar. No. 35 is the transvefse section
of a baculite.

Nos. 6, 7, 8 are bivalve shells, probably referrible to the genus Cardi-
um ; they are represgnted %bout the natural size ; 6 and 7 retain the sheil
itself and appear almost recent, but the interior of No. 7 is filled with

. . * . PY
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_ the limestone and fragments of shells cemented together sufficiently har Mm;‘ﬁ Lt Y srience: o o ; : 7 :
to take a polish. In No. 8 the shell itself has disappeared and left« i e - : . - *
_merely a cast in whitish limestone o ‘ .
- = Plate I1. Nos. | and 2 are Echéui, of the order Spatangus, common in the . ’ -
. . . . . i Vi 7
chalk of England. - No. 2 is a small but perfect specimen. No. 1isa kS ///; %/////
.

by LW xnre.

portion of the external shell flattened out on the stone. -
No. 3.—This is apparently the apex of a Turbinolia : it is not unfre-
' quent in the limestone, and was sometimes found detached, in which case
it precisely resembles the drawings of the Zurdinolia given by Dr. Mantell,
in his Geology of the South-east of Sussex, but is apparently of a larger
species. o . _ _ e %
Nos. 4, 5, 6, 7, 8 are fragments of a zoophyte or coral with a pyriform §//
body or termination, which is always found detached (No. 4); other frag- -
ments are cylindrical. This zoophyte seems to have consisted of numer-
ous small lamellw, converging fowards the centre : but there was probably
a cavity in the centre, which is now filled up with the chalky substance,
as the lamelle do not unite at the axis. No 6 shows the radiated ap-
pearance presented by the transverse section of a cylindrical joint or
fragment, and 7 and 8 display the internal structure where it is laid bare
by the decomposition of the external covering. These fragments are
probably the joints of the stem or branches of the zoophyte, which may
possibly therefore, have been the Apiocrinites ellipticus, but until more
nerfect specimens are found it candot be named with any degree of cer-
“ainty. The component matter of this fossil is carbonate of lime, and it

i fervesces freely with acid.. They are-found in arezt ~wwuvers close to
. We collected - pnords. of an hundred in about  *

gse village of Seedrapett.: : We '

Z-Jf an hour, and'o ' of e 5;}}« g&eﬁn{xens I took (‘m;?f the wall of a
%%;}J}g\ign, T TR 7‘\“‘:’“0 .- ;;' A -
“No.”9 i§ a%small mass of limestone, ,dxs“ﬁf‘.’i;}’}l’g on _,b"fh sides
bea‘utiﬁﬁl‘ﬁééctions of a multilocular shell, which Mr.‘}?(ir ;;f“@?ni m
is a Turrilite.  ° - , s TV ke i
" No. 10. A great number of small cylindrical bodies of this deserip
lion were found, the longest perhaps 1} inch in length, and about th
thickness of a tobacco-pipe : they all have a longitudinal grooveor sulcus
whence it may be inferred that they are a.species of Belemnite, perhap
B. ménimus ; but it must be mentioned that, among the hundreds tha
were collected, and the still more numerous specimens that were throw!
aside, not one was found which came to’ a point. Further researcl

may, perhaps, supply this deficiency. ~

No. 11. . Several casts of a slightly curved chambered shell, with
wniwlar markings, probably referrible to order of Hamite were found

.
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The &rawing represents the chamber as seen in the sectlon, but the radmtv
ed wmarking is probably owing to crystallization, =~ . o :
* No. 12 is a cast in limestone of a bivalve shell. :

It is no easy thing to name fossils even to those who are most accus- V,

“tomed to geological rescarches, this ‘department forming in general a

separate branch of the science: many of the fossils, however, described
in the above lines are of so marked a character, that in those instances

" where we have ventured to name them with any degree of certainty, we

can hardly have been mistaken. I have not neglected either to consult
those who were best able to give an opinion on the subject, and have
also carefully compared the specimens with the best drawings and au-

" thorities I could meet with, To Mr. Frederick Burr, T am particularly

indbted for the valuable assistance and information he has afforded me.
If we do not err therefore very widely from the mark, we have, even on
the information already obtained, very good primd facie evidence that -
the Pondicherry beds are the equivalents of the upper secondary for-
mations of Europe, and the fbssils point especially to those of the chalk
and greensand. :

Itis a well known fact that, during the formation of the cretaceous
beds in England, a great quantity of silex held in solution by water
must have been poured out ; which, by the process of chemical affinity’
having collected around various organic nuclei such as corals, sponges
and other zoophytes, has formed eontinuous and extensive layers of flint,
interstratified with the chalk, almost every nodule of which contains °
and derives its shape from the enclosed remains of some organized body
in a state of complete petrifaction.  We observed no vestige of flints in
the limestone at Seedrapett, and all the fossils collected there consist of
carbonate of lime, and effervesce freely with acid ; but the vast quantity
of silicified wood, in the neighbouring formation of red sand, seems to
puint to sorme phenomenon similar to what must have exxsted during the ’

‘deposxtlon of the cretaceous beds of Europe.*

\Lleut; I\ewbold in the last number of the Jonrnal, snggested that the

,-.'fbssﬂxferous beds of Pondicherry probably extended into the Verdachel-

lum talook of South Arcot. Ihave made enquiries but have not yet
obtained any evidence of this fact. - Another interesting question, how-

* ¢ Flints so commonly enclose the remains of sponges, aleyonia aud other zoophytes,
that some geologists are of opinion that the nucleus of every nodule was originally an
organic body : that this has beenthe case in most instances is very evident: andin
Sussex there are buf few flints that do not possess traces of zoophytical organization,’”

e ) . L Mantell's Geology of Sussez, 144,
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ever, now suggests itself, viz, is the shell limestone at Seedrapettt anas . 4 .
. logous and contemporaneous with that already mentioned as containing .
* fossils in the Trichinopoly district ? Sufficient data have not yet beeh 3
collected to enable one to give a positive reply to this enquiry. The
specimens which I have received from Trichinopoly consist of masses of
limestone, very*similar in character to that of Seedrapett, and containing
innumerable small shells cemented together in the hard rock. Shells
are, however, found detached from the stone, in general I should say in §-
"a more perfect state than those at Seedrapett. '

G

PL IIL No. 1, is alarge bivalve from Trichinopoly : of which the shell
is entire, with the exception of being chipped at the edges: it is fillsd -
with limestone. , . ' .

Nos. 2 and 3 are intended to shew the nature of the shells contained
in two small masses of the stone: the most perfect shells have been
chosen for representation, but it was found impossible to figure the in-
‘numerable small shells and fragments of 'which the mass almost en-
tirely consists. 'The shells- in No. 2 are small turrilites, evidently '
of the same species as those represented in PL II. No. 9. Several - I
specimens from the same locality, in Dr. Cole’s possession, appear to me ‘V» o
also to be turrilites, a fact which leads us to infer some analogy between
the two formations, which further research will probably tend to de- -

EPRYY

An inieresting fossil from Trichinopoly in my possession is' a piece
of calcareous fossil wood, containing a pumber of petrified Teredines in
crystallized carbonate of lime. . : ‘ : -
~ There can be no doubt that our knowledge of these beds is still very

imperfect, and it may be supposed that it would have been better to

have deferred the present notice until more accurate information should
_be obtained ; but a temporary residence in Madras gave me an oppor- et
* tunity of consulting works to which I might not otherwise:have:had T

- access, and also afforded facilities for getting up the drawixiés; &e.” co‘n.‘“;v;
nected with the publication, which I was the more unwilling to neglect, as °
they might not speedily recur. : A R

+

E inted, by W. Winches
. Transler by J. Dwnphy. Trintec: 2y
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V.—itemarks on the Fruit of the Natuml Order C'ucurbzlacew.—-BJ
Rom:m* WiGgHT, M. D, F, L. 5 &ec. :

" The order Cucurbtlacm, is perhaps one of the most curious and
imexplicable in the system of plants, and though at different times much
studied by several eminent botanists, is still imperfectly understood ; at
least if we may judge from the fact, that no two writers on the dise
tribution of plants according to their natural affinities seem to agree
‘as to what families are its nearest allies. It is not now my intention to
examine this question, for which, indeed, I have not at present leisure,
even supposing I possessed the requisite materials, which T do not, but
merely to offer a few observations on the general character of the family -
and fruit, introductory to a conspectus of the genera of the order, with
which Dr. Arnott kindly favoured me, and at the same time permitted
me to place on the pages of the Society’s Journal, should I deem that
desirable. Deeming the conspectus really a most desirable addition to ’
our Indian botanical literature, I have much pleasure in submitting
it for that purpose, in the Hope that the Society may be of the same
opinion.

The Cucurbitacee are a tribe of plants so very unlxke the rest of the
vegetable kingdom, that I think I may safely ‘say no one having the
slightest knowledge of family likeness among plants, could ever mistake
g0 far as to refer one of them to any other family. Though thus isolat-
ed from all around, and without a single near relation with whom they
can be justly compared or confounded, they yet stretch their more re.
mote affinities on all sides ; hence the difficulties. which systematic wrie
ters find in decisively referring them to any one place, more than another,
in the series of orders. Nearly all however, now agree in placing
them among orders having parietal placent, that is, among plants the
ovary of which is one-celled, '

To any one who will take the trouble to look attentxvely at a
slice of a young cucumber this must appear strange, but is yet not the
less true. In one of the latest and the best introductions to botany in
the English language, Dr. Lindley's, a peponida, the peculiar frunit
of the order, is thus defined :—* One-celled, many-seeded, inferior,
indehiscent, fleshy ; the seeds attached to parietal pulpy placentz. This
frait has its cavity frequently filled at maturity with pulp, in which
the seeds are imbedded ; their point of attachment is, however, never
lost. The cavity is also occasionally divided by projections of the pla-
centzx into spurious cells, which has given rise to the belief that in
Pepo Mucrocarpus there is a central cell, which is not only untrue but
impossible.” '
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Dr. Amott in the article Botany, Enq clop Brxt Fa. 7 gives 3 &if-,
~ ferent account of it, but still, it appears to me, far from & correct dne,
namely +—% A pepo or peponida isa fleshy inferior fruit, “ejther mdehx:cent
“or bursting 1rregularly and consisting of about three carpels, each of which
is divided into two cells by its plawnhf'erous margin, being so intreflexed
as to reach the dorsl suture. The sides of the carpel, and even some=

« « times the introflexed pomon, " usually become extremely thick . and

fleshy, forming the great mass of the ripe fruit, so-that by losing the
general character of dissepiments, they might altmost be said to disap-
pear, and thus at first sight a pepo would be said to be, and has been

so deseribed, a 1-celled, fleshy, indehiscent fruit, with parietal placentas, -

that send out sometimes false d:sseplments towards the axis, as the
cucuinber and gourd.” ‘ N

. This view, therefore, is essentially different from Dr. Lindley's, for, ac-
r‘oxdm& to Arnott the placentz are virtually central, ot parietal. The
only difftrence betvieen a pepo and an apple being, according to him, that
the placentifcrous margins of the carpellary leaf are introflexed, and
ex:cnd outw ards pearly to the parietes of the fruit, in place of remain-

ing in the '1\1 Lindley on the other hand views a pepo simply’as 2

oue—cnlied i.mt with parietal placent, the cavity being occasionally .
divided jnto spurious cells by projections of the placente. Neither are =

altogethar consovant, with appearances, though that of Arnott appears
the it s0 3 hut both, in common with all cthers that have yet been
prowig aled, ave inco'rect both as to theory and fact.

, While 'ocx Jdeis of the structure of the most essentml organ of the
p unt, with: quer,e to natural affinities, are thus vague, can it be

apattar m smp.xsn that we are unable to trace its relations, and determme '

!*k afinities in the system of plants ?

“3What then is o peponids #-1 have said above that 1t is neither a one-
eelted fuit with parietal placentas, nor a three-celled one with introfiex-
‘et euntyal’ p\srenma But before 1 can say what it is, and pomt ovt the
nee between it and a fruit of the usual construction, it is necessary
e what the venal structure s, This T shall do by means of a short

- _A: from 1 md}c} & Key to Biructural Botany.

. A Carvrr is formed by a folded leaf, the upper surface of
s tmned mm”ds, the lower outwards ; and the margins of which

“f’”,‘ 2 - QU »g!!'mﬂwi‘e; ‘Ez. Cleome, Passiffora. Their stalk is
to the peticle of a leaf, g | fo
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355, a. When the carpels are all distinct, or are separable with faci-

ity; they are apocarpous ; when they all grow iuto a solid body, which
:annot be separated into its constituent parts, they are syncarpous.

356. The ovary'is the lamina of the leaf. . . .

357. The style is an elongation of the midrib (174) - -

358. The stigma is the denuded, secreting, humid apex of the midrib.

350. Where the marging of the folded leaf, out of which "the carpel
s formed, meet and unite, a copious development of cellular tissue
:akes place, forming what is called the placenta.. . ‘

360. Every placenta is therefore composed of two parts, one of which
selongs to one margin of the carpel, and one to the other.

361. As the carpels are modified leaves, they necessarily obey the
avs of arrangement of leaves, and are therefore developed roand a
ommon axls, - » .

362,  And as they are leaves folded mwards their margins are neces-
sarily turned towards the axis. The placentz, therefore, bemn formed
1y the union of those marghs, will be invariably next the axis. »
From this we learn, in few words, that the carpellary leaf is u]w'\ys 80
slded that its midrib is towards the circumference, or forms the dorsum
f the cell or carpel, while the placentiferous. margins are placed in the
xis; that the difference between a one-celled and many-celled fruit,
terely ennsists in the placentiferous margins of the carpellary ‘leaves of
he former not extending inwards to the axis, but stopping in the cir-
umference and bearing their ovules  attached to the walls of the cell—
ence parietal.  This position of the carpellary leaf is co constant, that
he possibility of an inversion ol this order of things in a pepo seems
iever-to have entered into the calculations of any one of “the numerous
iotanists who have - given their attention to the investigation of the
tructure of this curious frait; and yet such is simply the case. In’a
iepo the normal position of the midrib of the carpellary leafis reversed,
hat is, is placed in the axis, and the placennferous margins‘towards the
ircumference. ‘That such is actually the case requires no aryument to
rove; we have only to cut the ovary of any true cucurbitaceous plant
o be made sensible, at a glance, that it is so: though I confess that in
one have 1 seen it so clearly made out as in Coccinia Indica, owing to
he carpels of that species remaining distinet, merely held together, not
s usual by cohesion between the réépective carpels, but by the tube of
he calyx in which they are enclosed. ' Did I wish to illustrate the the-
ry by means of & diagram, I could not devise one more perfect than a
imple secnon of the ovary of that plant, merely extending the natural
ivisions, by dxvxdmg the cal?x, so as to allow each of the carpels tc
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be slightly separated in the representation, to facilitate the demon.tra- .

tion. - This, however, is I think even unnecessary, for with the clue to
the true structure, which this species furnishes, there can no longer be’
any difficulty in understanding it from the examination of any genmne
species of the order.*

What effect this new exposition of the structure of the ovarium may

~ have on the determination of the affinities of this order, I am, up to the
&?resent time, quite unprepared to say : but of this I feel certain, that, in

so far as structure is concerned, they are as far removed from all their
now reputed allies, as their peculiar habit removes them from all the
parietose families, except Passiflore, among “which Bartling, Endlicher and,
Lindley have placed them. This very unusual structure, in short, marks
them as a peculiar order, the affinities of which have still to be sought fcr.

Yam equally unprepared to say to what extent this unlooked-for
structure may influence our views in regard to other anomalous orders,
especially those with solitary carpels: since, having established the fact
that the uvsual structure 1may be inverted, it avill naturally lead to new
investigations, which may prove, that the solitary carpels of Leguminose
are not, as now supposed, necessarily the result of constant abortion of

one of two carpella, but may be explained on some other theory more
" consonant with the, almost invariably observed, structure in that large .

and interesting order ; which, like Cucurditacee, stands an isolated fami-
ly in the system of plants, through this one remarkable peculiarity,—
a peculiarity so constant, in this tribe, that it goes far to prove the exist-
ence of that botanical nonentity, a terminal leaf. But, being unpre-
pared to offer any matured opinions on these points, I forbear further
speculation, and shall at once proceed with the conspectus; trusting,
however, ere long, to be able to re-enter more at large on the consider-
ation of this interesting enquiry.

The subjoﬁied remarks, I copy from the article Cucurditacee in my

_forthcoming Number of the Illustrations of Indian Botany.

“ The following explanatory extracts from the letter which accompanied
the Conspectus, may not inappropriately be introduced.

“ ¢ T have lately been revising our East Indian Cucurbilacee, in conse-
" quence of Schrader's paper in the Linnza, vol. 12. At first I was in-
clined to consider it worse than useless to subdivide old genera, especi-

® After this paper was in the printer’s hands it was ~iggested that some illustrations
were desirable to render the verbal description more easily understood. The accom-
yanymg figures representing the three different foqrms of ovaries—I1.¢elled with parietal
"placente ; several celled with central placentte and a Peponida; were therefore prepared,
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ally firyonia, as he has done; but when I came to consider his sectional

characters, and that the form and position of the stamens and anthers
and stigma and fruit are, really, the only characters hitherto employed for
genera by other botanists ; and that all Schrader has done, is to keep

. only those species in their old genera that agree with the character and

turning out, and making new genera of those that do not, then I felt
inclined to ‘go great lengths towards adopting his views. Iintend here
to give you a Conspectus, or abridged generic characters, which I have
drawn up, not only for the Indian, but also for the whole world, which
I shall not object to your publishing as * abridged characters of the
genera of the tribe Cucurbitee of Schrader.’
“ 4 At the conclusion of the conspectus he continues,—¢ These seem to
be.all the genera known that truly belong to Cucurbitew, they have all
unisexual flowers.- Gronovia has them bisexual, butis otherwise very
closely allied. Allaséa cannot be of this order, unless we suppose the
description quite erroneous; and if so, Loureiro may have had before
him, in part at least, the Telfuiria pedata My _/rmntlzus cannot belong to
Cucurbitucee.

% ¢ Thladianthus Runge is imperfectly described as to the stamens, but

- . may perhaps form a 7th tribe.

¢ ¢ I have laboured undergreat difficulty in making out thesevcharacters,
partly because the published descriptions were very imperfect, partly
because I had not several of the genera, and partly, from the extreme
difficulty of examining the anthers after being dried and pressed. I
would therefore suggest to you and other Indian botanists, to re-examine
all the Indian ones on living plants, and have drawings made, paying par-
ticular attention to the representation of the anthers.

‘¢ At first you may, as I did, confuse section 7 with section 9, but if
you will compare the flower of Citrullies, Monwrdica or Lagenarea with
Cucurbita or Coccinia, you will readily see the difference. In section 7,
the connectivum is lobed, and the anther cells are placed along the
edge of the lobes—in sections 8 and 9 the connectivumn is not itself lobed,
but the anther cell is bent,’ (it winds upwards and downwards along
the back of the connectivum). .

“ Warned by the concluding paragraph of the dlﬂiculty attending the

* description of these plants from dried specimens, I took occasion, as op-

portunity offered, to compare some of the sectional characters with
recent specimens, and feel disposed to think the sections too numerous,
and not sufficiently distingshed. I have not yet succeeded in com-

paring the whole, but would suggest the following alterations, which I
think would improve the arrangement. :
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© # Section 6 might with ad\iantigé be suppressed, and its only getis re-
N T

. ferred to section 5. Sections 7 and 9 would be better united, the anthers
being the same in both transferring, however, Cucurbita t6 section 8§,
_on account of the anthers, which are similar to those of Trickosanthes,
making the msemon of the filaments a matter of secondary consxdera-
tion, a generic‘not a sectional dlstmctmn. R .
% The difference between sections 7 and 8 would then be-——not that in
the former the anther is lobed and in the. other entire, but that in sec~

tion 7 the back is traversed by an clevated gyrose ridge, on the top of-

which the long gyrose anther is placed, while in section 8 there is no
such elevation, the anther cell being sunk into the substance of the con-
nectivam, not elevated on a ridge with a deep furrow between each
‘bend. To this may be added that the connectiva in section § is
elongafed hence, from the union of the three, a eylinder results, while in
the other their union produces a sort of capitulum.

“ Bryonia Garcint, doubtfully referred to Bryonia, is a new species of
Pyloojne : Bryonia leiosperma, 1 find, from the examination of dried

specimens, is a second ‘species of . Mukia, with which it agrees well in

habit.

. ¢ Notwithstanding these differences of opinion, it is not my intention

to alter the conspectus, but priat it simnply as it reached me, the few ad-

ditious I have to make, being included within brackets—thus [ 1

Before proceeding further it may be well to explain what is meant by the
term tri-adelphous, as applied to this family, which is of such frequent
occurrence in the following characters. The normal structure of Cucur-
bitacee is to have five stamens, in place of which we usually find only
three ; but -when. these are carefully examined it appears that two of
them are’ twice the size of the third, and are actually made up of two

united : each set is then called an adelphi or brotherhood, and the three .

together tri-adelphous. This structure is readily seen in the Pekunkei

(Cucumis acutangulus, Ainsley) where the anthers do not cohere. In

those where they do cohere it is not so clearly seen, as they then re-
quire to be separated artificially before it can be made out.

~  In some genera the anthers are described as being one or two-celled ;

these characters require to be used with caution, as being generally of

_very difficult application in practice. Theoretically every anther is two- -
celled, and here in examining a number of instances with particular

_ care, under a high magnifier, I have found most of them actually two-

celled, though on- less careful examinatiov they appeared only one-

celled. If such is the case when examined with fresh specimens, how
much more liable to error must we be when working with dried ones.

1840] Rema:ks on the fruit of the Natural Order C curbz'tacm'. 49

CONbPECTUS OR ABRIDGED CHARACTERS OF THE GENE-

s

“RA OF THE TRIBE CUCURBITEZE* OF SCHRADER.

§ 1.— Filaments 5 3, inserted on the throot of the corolla anthers dzstmct

s or 3-adelphous, anticous, straight; fruit baccate, few saded

1 Coxianpea {Schrad.). Corolla 5-partite ¢ connecmaconmvmg, ob-
long, conical: fruit beaked. Soutk Africa. L S

2 Cyrronema (Schrad.). Limb of corolla 5-partite: filaments 5, in.
curved, connectiva incrassated 3-adelphous ; amhers ﬁxed laterally under
the apes. Sonuth Ajrzca. .

§ 2.—Filaments di or tri- adelphous, inserted on the tube of the corolla ;
anthers lateral, straig i, 2-3-adelphous.

3 Sicypivm (Schlecht). Corolla 5-petuled, petals undivided : ﬁlaments
8-adeiphous, dilated and mw}ned at the apex ; anthers without a beak.
BMexico. '

4 Bryonorsis (Arn.). Corolla 5-partite, lobes obovate, entire, undulated
filaments 3-adelphous, inserted on the throat, straight ; anthers pointless ¢

" stigma fnnged : berry few seeded. East Indies— Courtalium,

5 Agumanpea (Arn.). Lobes of the corolla undivided: filaments

“tri-adelphious very short; anthers anticous, inserted along the margins

of the connectivum, linear oblong; connectivum prolonged into a short
beak beyond the anther: fruit baccate (always?) beaked. East
Indies.” Bryonia epigea, rostrata, deltoidee, and an undescribed species
Jrom Malabar.

Osps.—Perhaps this and the two last genera might be Jomed to
Melothria.

6 Mgecornria (Linn.). Lobes of the corolla undmded denticulated :

ﬁlaments 3-adelphous; connectivum pointless: fruit baccate, not beaked.
America.

Oes.—Schrader notices an East Indian one, but that may perhaps be -
an Achmandra. ' :
7 Ceratosantaes (Schrad.). Lobes of the corolla linear bifid : ﬁhments
8-udelphous. America. .
8 Ancuria (Linn.). Lobes of the corolla entire : stamens dmdelphous :
fruit somewhat 4-angled. America. :

§ 3.—Filuments 3-adelpl¢oua inserted on the top qf the tube, anthers all -

* This'tribe contains all the East Indian genera exeept Zmnonia-8chrader refers Erys
¢thropalum of Blume to Cucm bitese it that genus is very closely allied to Mackeys (Are
nott in Jardine’s Mag, of Zool. and Bot, vol. 2) and does not belong to the order.

- .
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coherzng by means of their connectiva, and applied at the back ulong the

 margins of the connectiva sigmoid. (£) two-celled. b

9 Scaizostioma (Arn.). Style simple, stigma, peltate, fleshy, def‘mnto
10-12 radiating linear lobes., Andes of Mendosa. (Cucurbilu asperata

Gill.) o ’ e

§ 4.—Filaments -distinct or tri~adelphous, inserted on the throat of the
corolla, anthers 6 or 3- adclphouk, gyrose, anlicous.

10 Senexanrtak (Schrad.). Mezxico. .

§ 5.—Filaments trz—adelphous, inserted at the base of the corolla, anthers
lateral, straight, 3-adelphous.

- 11 Picocyse (Schrad.). Calyx campannl.lte ,‘ segments of the corolla
patent, much longer than the calyx : anthers one-cclled: style entire ;
stigma 1, pileate : fruit baccate, few seeded, obtuse. Svuth Africa. [East
Indies — Bryonia Garcini 2] ¥

12 Zenxseria (Endl. ?). Lobes of the corolla qmte entire : style trifid ;

stigmas 3, flabelliform, quite entire: fruit baccate, few seeded, blunt.
South Africa, East Indies and ? Norfolk Island. ——Bryoma Mysorenses.
B. Hookeriana. .

Perhaps this is only a subgenus of Pilogyne.

" 13 Karrvia (Am.). Calyx urceolate, corolla scarcely exserted, lobes
minute, qmte entire; anthers two- celled, ‘style entire; stigma pileate,
3-fid : fruit a pepomda, many seeded, blunt or with a short th\ck beak.
East Indies, Bryonia umbellata. B. amplexicaulis.

14 RuyncHocarra (Schrad.). Lobes of the corolla denticulaie, ciliat-
ed ; style trifid ; stigmas 3, jagged and toothed : fruit with a long slender
beak. Guinea.

§ 8.—Filaments tri- -adelphous, inserted af the base of the corolla, anthers
all cokering, posticous, linear, straighi.

15 Mukia (Arn.). Style entire, stigmas 3, more or less cobering, erect.
Anthers distinct, one-celled, lateral ; [connectivam prolonged, forming a
projecting point: a globose abortive ovary in the bottom of the calyx.]
. East Indies - Bryonia scabrelle. { B. leiosperma.]

§ 7 —Filaments 5, or tri-adelphous, inserted at the base of the carolla 3
connectiva toothed or lobed, anthers applied at the buck along the margins
of the connectivum, and therefore flexuose, gyrose, or anfractuose.

16 Bryoxia (Linn.). Corolla 5-cleft : anthers tri-adelphous, one celled :
style trifid ; stigmas subreniform or bifid : fruit ovoid or globose, bac-
cate ; few seeded. Europe and East Indies— B. laciniosa, India. B. alba.
B. dioica, Europe. Perhaps also B. Garcini and leiosperma, but of these 1
have no male flowers by me to examine [ B. Garcéni. Stamens tri-adelphous
oone-celled: cells linear, marginal, not sigmoid, anticous: style one,

B
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shgm,a dilated, peltate: ovary few seeded ; pepo inverse reniform, 2 seed-
/ ed “This is probably a new genus, but 1f' not seems to belong to Pilogyne

B ratHer than any other here. It cannot possibly belong to Bryonia.l

In the European plants, the type of the genus, there are 2 ovules in

" each of the'3 cells of the ovary-—nearly all Blume'’s species belong to

other genera.

17 CrrzuLrus (Schrad.). Corolla pers1stent § parted, subrotate anthers
tri-adelphous, bilocular: style 3 fid; stigma obcordate, convex: fruit a .
fleshy or dry and fibrous, many seeded peponida. Africa, East Indies.
Cucurbita citrullus and Cucumis colocynthis.

. 18 Ecnarianm (Rich). Corolla 5 cleft : anthers tri-adelphous : ovules in
two rows in each cell; stigmas three, two horned : fruit an elastically
and irregularly bursting peponida. Europe—Momordica elaterium.

I Momorpica (Linn.). Petals 5, adnate to the base of the calyx,
deciduous : anthers all cohering : ovules in a single* row in each cell;
stigma two lobed; fruit a capsular, elastically bursting, 3 valved pe-
pomda . E. Indies, South Afrzca and America. -

" [*This though practically correct is not theoretically so, the carpellary
structure being the same here as in others ; each margin has its placenta
and ovules: and though at any one section only one row appears, we do
not find the ovules always attached to the same line of placenta on
slicing the vvary successively from end to end, but sometimes on the one,
sometimes on the other side of the cell; such at least I find it in Momor-
dica Charantia.}

To this genus seems to belong, Muricia, Loureiro and Neurospermum,
Raf. ,

20 Lurra (Cav.). Petals 5, inserted in the base of the calyx, decidu-
ous : anthers all distinct or di-triadelphous: style 3 fid; stigma reniform
or bipartite : fruit a peponida, at length dry and internally fibrous, usually
opening by a terminal lid, rarely indehiscent. East Indies and Arabia.
‘There are 3 sections of this genus,

1st. Stamens distinet, Luffa pentandra, acutangula, and Kleintl,

2d. Stamens 3-adelphous. Z. amara, Roxb. and nearly all the species
of Turia, Forsk. '

8d. Stamens di-adelphous—Z. tuberosa, Roxb

21 Brnivcassa (Sav.). Corolla (yellow), five parted, patent : anthers

3-adelphous : style undivided, very short ; stigma large, thick, irregularly

... lobed and plaited : peponida, fleshy indehiscent, Asia.
N

22 Lacenaria (Ser.). Corolla (white) five petaléed : anthers 3-adel.

* phous: style almost fome; stigmas 3, thick and 2-lobed : pepomda
. fleshy and indehiscent. India, Scuth Africa;
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§ 8.—Filaments, 3- adelphous, inserfed on the {nbe of !he corolla 3 con= - \/ \} \j/ \\,/ O O \/

nectiva entire, anthers 3-or mon-adelphuus, posticous, - linear, bent u‘;,ward:

and downwards : calyz long, tubular. R TR \ ,, v A /
23 Turetosantaes (Linn.). Segments of the corolla Jacerated and frmg- é < o
ed: anthers 3-adelphous? or all united: style trifid ;- stigmas oblong, - e

P mr Tt g0
subulate : fruit a peponida, many seeded. - E. Tndies. AL A2

[Tn all the species I have had an opportunity of carefully examining,
. the . anthers are monadelphous or united. The style is not trifid, nor
properly speaking the stigmas subulate, as they cohere nearly to the apex
- by their central face, though the stigmatic surface extends for some
distance vutwardly, and presents a somewbat subulate outline.]

I reanite Tnvolucrarea to this as a mere section -depending on the -
bracteas, the character taken from the anther not holding good, at least
T. Cucumerina has fiequently the anthers all united, and 1 suspect’also «
7. Anguina; perhaps they only become’ tri-adelphous after fecundating.

[In T. Anguina they are never tri-adelphous, the anthers cohere to the
last as represented in the accompanying figure. This last species with T%
globosa, and trifoliata, Blume, and Involucrarea, Serange (T. Wallichana)
form a very characteristic section, perhaps a subgenus, distinguished
by their curiously bracteated raale flowers}. K. W,

24 GymnoretaroM (Arn.). Calyx constricted at the mouth ; corolla
(vellow) 5 parted ; segments quite entire : anthers all closely cohering :
fruit baccate, ovate, beaked, few seeded: seeds large, roundish, thh a
blunt margin E. Indies. There are two species—

1 G. Ceylanicum (Arn.). Leaves deeply 5 lobed; perianth glabrous :
Bryonia tubiflora. W. and A,

2 Q. Wightii (Arn.). Leaves 3-5-angle-lobed ; penanth hairy, Courtal-
lum. ; ,

§ 9.—Filoments usuolly tri-adelpkous, inserfed at the base of the peri-

* anth ; connectiva entire, unless when produced into oppenduges beyond the
anthers ; anthers linear, posticous, bent upwards and downwards (calyx
campanulate or rardy infundibuliform.)

25 Cucoms (Linn.). Corolla 5-parted : anthers tn-adelphous, or allof
them slightly cohering, with appendages at the apex! Peponidu fleshy,
indehiscent, or rarely irregularly dehiscent, polyspermous : seeds ovate,

. compressed, sharp edged. Asia, Africa and America. o

26 Cucuozsrra (Linn.), Corolla campanulate, 5-cleft: filaments tria
delphous at the base or quite monadelpbous; anthers all cohering,
without ap; endages : peponida fleshy, indchiscent, polys.ermous: seed -

" with a slightly thickened edge. Asia and America. s B
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27 L. ATERIUM (Linn.). Pet'ﬂs =carcely umted at the base " filaments .

[nonmrelp.mus, anthers all cobering s style tlnnk- stmmd capitate : fruit

R | "ﬂmaceouq one-celled, few seeded capsule, bursunv clashmlly by two
- of three valves, - America. - :

28" Scmzocare:tm (Schlch.). Corolla mfundlbuhf'orm, quite eutlre

filaments 3-adelphods: anthers all cohering; peponida many seeded, burst .

ing by several valves that crhere by their apex. ' Mexico.

29 Coccinea (W. and A.). Corolla campanulate, segments arummated'

filaments monadelphous, anthers tri-adelphous, conniving, without appen-

‘dages : peponida somewhat baceate,,many seeded. [Usuali) of an oblong

oval shape and bright red When ripe). East Indies.

s 10.— Filaments monadelpkom connate -inlo’'a cohmn, which s capztale

: al the opez, and then bearing the gyrose posticous anthers,
* 1 20 CuPmsnanpRA (Schrad) South Afrzca._‘ i

o f 5 FXPLANATION 'OF THE PLATE.

Flg L -—-l A tncarpel]ary one-celled ov ary——-that is, the placenti;
ferous margms of the carpellary leaves mceting in the circumference, and
bearmg their ovules on the walls or parietes of the cell.

. @ Supposed position of the midrib—& placentze parietal.
2. " A tricarpellary 3-celled ovary, the laminz of the carpellary leaves

folded inwards, until they meet in the axis, sud there produce ovules,

a Supposed position of midribs—b plante axillary.
8. An imaginary section of a pepo esplanatory of Dr. Amotts theory

" ofits construction ; copied, but with some modification, to reuder it wore

explanatory, from his figure in the Encycl. Brit. - .
. a Supposed position of the midrib -b the placentiferous margins

‘represented introflesed, reaching nedrly to the dorsal suture, dmdmg

the carpel into two cells.

- 4. Section of the ovary of Coccinea Indica; the c-ﬂvx divided in the.

live of the partitions of the carpella, by which they are pemutted to
fall apqrt ‘
6. " Section of the same; the parts in situ.
Fig. IL—Section 7. Momordica Charantia.
I1L-~Section®, Trichosanthes anguina.
1V.—Section 9. Cucurbita maxima.
V.—Section 9. Coccinea Indica.
VI.—Section, 7. Lagsnaria vulgaris,
. VIL—S8ection 6. Mukia scabrella,
b ®

o
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Obs.—These dissections have been prepared with the view of show-
7.and 9 are not distinguishable by the chatacters

4 or entire~—and that, by taking our
characters rather from the form of the anthers than the insertion of the
flaments, Trichosanthes and Cucurbita might be advantageously placed
in the same section, leaving the character taken from insertion available

as a generic distinction between them.. , ..

" ing that sections
assigned—the anthers being lobe

-

VI.—Notices of some Roman Catholic Books, existing in the Telugu
Language.~By C. P. Brows, Esq. o o
The Roman Catholic Missionaries, who visited India about the year

1600, were diligent in instructing the Telugus; and their efforts are

briefly described by NAvVAReTTE, one of their number, who, after being

employed in China, was transferred to India and subsequently to South
America. ) C _— -
The Abbé Dounors gives no very complimentary account of the suc-
cessof the Catholic ‘Missionaries among the Tamils. The imilation of
the Vedas, written in Sanscrit, under the guldance of Robertus de Nobili,
has been described by Mr. Ellis, in the Asiatic Researches; and it is
" to be wished that a sketch could be obtained of all the Roman Catholic
treatises existing in Tamil: some of which have been noticed in the
last number of this Journal, in the Memoir of Bescar Those" which
are written in Telogu, will now be described. There may perhaps be

_others: but such are unknown to the native christians who obtained for

me the following few volumes. . '
One of these is a translation or abridgment of the Old Testament
history: this is written in a clear and easy style, and may be useful to
those who are beginning to study Telugu. It is evidently ‘translated
from the Latin Bible: and the ten' commandments are arranged as they

are in English Bibles. . “

- The version of the Gospels forms a separate work; it is a Harmony
"o selection of chapters, taken from the different Igvangelists, o as to
" form a continuous narrative. Some Romish legends are interspersed;
particularly those regarding the Virgin : and paraphrastic rematks are
mingled with the text : thus, the Lord's Prayer is quadrupled in length.
. The dialect used in these works is very respectable. A few ltalian
" words are used; as Sancto spirito, and Pascha, with*Baptismum, and

1840, isting in the Telugic Languaze o
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Baptita; i :
apti;ta; there are also a few Hindustani expressions. . There is in

. «Some passages an appear: i
) an 0y . L e
pp ce of a foreigner’s composition, but in genes

Tgl 'Ifil:sztf;;:su(r:l)lb‘)ectignable, unless as being a little pedantic.
o o ook Ob'aiunp;mted) are usually styled the Veda : and those
the Cnre 0 Vedan tB em ls‘hould en'quire for them under the name ot
Buvisesham : which 'denol;:st (::ool:e;eresmin e'nt oy denominated
th; Gos};:els the doctrinal portions are uv:fl'a]ly;olslitt(:e:e oeemred &
BOdzzt ::I:Z:::tfi mu.ch re'ad among natives is usually called Jaang
vomme,. o on in Wisdom, but I do not find any title in the
ey sl e:re ::.t of sermon? on various doctrines, wherein there -
e oy allusions rof istory (even mcl}zding a notice of Cesar Burgia)
ot phere - eclerences to the Bible. Itis not well written or
8- An Luropean reader, if acquainted with Telagu, will under-

at in

. stand it wi . .
: and it with ease: but to the natives it is extremely obscure.

Th . . ., s )
. th;r;) are somze ltlrmal compositions which call for little notice : zuch
evara Talli Dandacam, or ¢ Cha :

t to the Moth "

Another hymn or chant is det i . o Dot

ant is denominated Jesu Nuth 3
o ) : atha Swami Dandacam.
‘Tabh;;e g;ma'm two volumes which call for more notice, being the
aritra and the Vedan i
iy e ta Rasayanam. VThese are written in
 The first of these i ' ' e aetre. oo
ot ;s‘t of;] these is the legend of Tobit : written in padya metre, and
Jontaine m three cantos. It isan amplification of the story desc;'ibed
e p:c;)fpha, and possesses no great literary merit. Itis the com~
Shew ;1 oh ingala Ellaya, the son of Mégaya, whom the introductioz;
§

teaCheroB:;ve been a Jangam. The Jangams parrate regarding their -
soacher l;tv.A,.a.vamety of legends; part of which, particularly thos
cribing his birth are mere imitations of the first book of the R ;
MAYAN: and these stories are in the present poem related ing
T ed regarding
hThe Vepanta Rasavan is entitled to more particﬁiar notice : l;]:
the poem last mentioned it is in the padya metre, or stanzas and i; :he
] {1

- composition of Ananda, son of Timmaya, of the Mangalagiri family : th
: the

?tt);le I1:; pur:ly classical ; and judging from circumstances we may consid
it to have been writt g o
en about a century ago. The author’s poetical powers

- are considerable, the taste he shews is good ; and the extent of his learni
J ning,

particularly in Sanscrit, and the classic dialect i i
r;uch applause. His poem which we may deno:iz‘:::g‘;l’.:;:famed i
o.fpels, has been mentioned in a former essay, but it merits a mo,:arg Qf‘ e
zotlce. In the usual mode Pﬁrsued by Catholic writers it des:ribe::ﬂ}exd :
ve sorrowful, and the five joyful, mysteries, and omits much of the :iit.’
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dactlc porhon. The expreqslons szrzto Sancto, Baptzsmum, &e., 1 re re-
tained, The’ four books with the mtroductxon contam na.n-ly 1000+ |

* lines.

'The first book opem with & pmyer for the divine blesemg on the

' poet’s patron. Precisely following the braminical method, he now de«

[T

~ creation : and the nature of angels.

- scribes the family of his putron and that of Matlarusu, who is the pupil

or questioner : the replies given by the teacher constituting the poem.
This mode has been followed by l’rmmpal \IILL, in his Sanscrit poem, '
entitled “ Caxista SsNGITA” ) v : s
The preface being concluded (in 260 lmes) t‘ue author giv's an introe
duction, which seems superflucus; describing the occurrence of an
eclipse : a conversation rerarding which leads to the real themne of the
poem. Mallarusu applies to a heriit named Parvataya, or, Jaiua B/)_dha
Muni, who undertakes to describe the christian religion Asa prelimi«
nary, he attempts to describe Leity, and refutes the braminical ideas
on this subject; he urges the adoration of God alone. Ile next describes
The fallea angels, and the “devil

as a tempter. These subjects are treated parily in the style of the

" Latin theologians and part'y in'a new method such as'a pative of India

might be expected to devise, The systemn of lindu idolatry is next

- combated, and several of the absurd braminical legends are very justly

. Siva, uuless in the light of a foe: and let the emblems of such false

weighed. At the close he says * Let us then desist from regarding

 gods be laid aside.”

The second book opens with a benediction in the name of Christ

The poet now describes creation. His description of Eve's beauty is

quite in the Ilindu style, though free from grossness. An exuberant
description of Paradise. The forbidden fruit. The Temptation and

‘Fall. Then follows a discussion on the origin of evil.
~ The poet avoids mentioning that Adam and Eve were naked —that the

v

" Holy Virgin % who lived with Joseph as with a brother.”

_is well cxecuted.

devil was in the serpent’s form ;—that the curse was inflicted —that
Cain slew Abel: indeed he throughout the work passes over in silence
whatever he thinks might deter a Bramin from reading his poem.

He now passes to the history of Abraham, then to the birth of the
The birth of
Saint John.” The Annunciation. The naming of John, and the birth
of Our Lord, are described in full detail, and in a very poetical style,
(but the circumcision is not mentioned). ‘The hywn sung by the Angels
The birth is stated to have taken place *in the

- L
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. ,
month{Margasira” which answers to December. Here arises a questmn

. why ttie Lord was born not in a palace, but in a stable. The coming of
the “ Three kings.” The alarm of Herod. The interview with Simeon.
The flight to Kgypt. The disputing with the doctors in the temple.

The third book (which the student should péruse Jirst) contains about
1000 lines. - It commences with a discussion ‘regarding . the Trinity.

’l‘hen fol!ows the Baptism : with an elaborate picture of the river Jor-"

dan. The Temptation; various miracles. The raising of Lazarus is
minutely described, in a very poetical manner. The last supper. (But
the bread and wine are not menlwned) The betrayal to the Jews. The

crucxﬁmon

" The fourth book (of similar length) gives further details, with a dis-

. cvscion regarding the possibility of such a death suffered by our Lord.

Several ‘apocryphal circumstances are introduced : with a discourse to
prove the doctrine of purgatory. The Resurrection. The journey of
two disciples to Emmaus is minutely and well described. The doubting
of Thomas. The Ascension.e The descent of the Holy Spirit- Then
follow some apocryphal stories, such as the resurrection of the Lord's
mother, “ on the third day.” Peter appears as the head of the church.
A summary of doctrines. The Ten commandments (called Dasa
Calpana): the second is as usual omitted. Instructions regarding
baptiem and prayer: which is to be offered before the erucifix and the
Virgin Mary. The teacher concludes with very brief instructions re-
garding the Eucharist. The disciple returns thanks and is baptized.

Ii is much to be regretted that any apocryphal doctrine should be
"admitted into a poem written in so excellent a spirit of piety: but the
author has adhered strictly to the line laid down by the church of Rome,
In poetical merit this poem may probably stand as high . as the Tem-
bavani, written in Tamil, by the celebrated Beschi. That distinguished
genius has introduced into his compositions some of the elegancies of

Latin and Italian literature: but in the Vedanta Rasayanam, we have a

work of great beauty, which in every page bears marks of the author
being a native of India.

This poem has been well edited, and illustrated with a verbal com-~
mentary or explanation, as the style in some parts is too much elevated
to be generally understood at the present day without such aid. For
education is at present in the lowest statc among the Telugu people ;
they being nearly as illiterate as were our ancestors at the period when
the invention of printing led~to the restoraion of learning. A careful
study of the Vedauta Rasayan may ultimately produce a desire to emu-

.
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late a poem of merit so distinguished, and will prove that the Ti:lugus
possess a christian poet who may rival in falents 2 GEorce BucHaxayw, ¢
_ora Casmar; and who further, like Mivtow, had the advantage of ‘writ-
ing in his native tongue. : ‘ :

.

VIL—On the Fossils of the Eastern Portion of the Great Basaltic
District of India.~By Jonn G. MavrcoLmson, Esq., F. 6. 8.
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InTRODUCTION.

The principal objects of the following paper are, to submit to the
Society an account of a series of fossils discovered in the eastern part of
the great basaltic district of India; and to endeavour to arrive at some
approximate conclusion respecting the geological era of this basaltic for-
mation, which, extending over more than 200,000 square miles, conceals,
breaks up, or alters all the other rocks from beneath which it bas forced
its way. Of the cruptions to which this rich and romantic country
(formerly including several considerable kingdoms) owes its existing
form, a late President of this Society remarks*, that the mind is almost
lost in the contemplation * of their grandeur ;” but * that unfortunately
the relative age of the eruptions must remain for the present undetermin-
ed, no vestiges of secondary or tertiary formations having been detected
within the region.” Having therefore, in 1832, collected a series of la-

-® See Mr. Murchison’s Anniversary Address, Geological Proceedings, vol. i, p, 454,

z . .
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custrir& fossils, probably referable to the tertiary epoch, from a portion
.vof thls district extending 140 miles north and south, and having pro-
cured others from localities to the north and west of that which farnishe
ed iny own collection, I am induced to submit the specimens to the
Society®. If they should be deemed of sufficient value, I wish a selec-

* _tion'to be deposited in the museum, to afford a means of comparison

with & duplicate set, which Ishall forward to the Asiatic Society of
Bengal.t . o

But\it is not alone by supplying. some data from which to infer the
relative afze of the great trap formation, that these specimens are valua-
ble. They will afford the means of connecting the great sandstone
fermations of the south and north of India, containing the celebrated
diamond mines of Parteal (Golcondah), Bangnapilly, and Panna, as well
as the Limestones and schists associated with them ; and which, from the
latitude of Madras to the banks of the Ganges, exhibit the same charace
ters, and are broken up or elevated by granite or trap rocks, in no réspect
differing in mineralogical characters or geological relations, A few
remarks on these formations, and the physical geography of the countries
in which they occur, will be a necessary introduction to a more particular
account of that portion of the trap district in which the fossils were
found, Mr. Calder's sketch not being sufficiently detailed, and the map
attached to his memoir containing some errors of material importance.t

GENERAL SKBTCH OF THE PAYSICAL FEATURES, HYDROGRAPAY, &e.

An elevated tract to the north-west of Bundlecund (not included
withine the range of the Map,) may be considered as the geolo-
gical connexion between the provinces watered by the southern
branches of the Ganges and the Deckan, including all the countries to
the south of the Nerbudda. From the nortb of this platean, which
extends far to the west, a number of great rivers descend, by a series of
rapids and falls over sandstone escarpments, into the valley of the Jumna
and the Ganges. From the east and south of the same tract, the Maha.
nuddy river collects a great body of water, and after a comparatively
short course through countries little known, but containing the diamond
mines of Sumblepoor and extensive trap an@ goeiss formations, empties

® See Plate drawn, enzraved, and described by Mr. James de Carl Sowerby.
+ The series of specimens presented by Mr. Malcolmson to the Geological Society
have been arranged in the foreignglepartment of the muscum.
% Asiatic Researches, vol, xviii.
.
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itself into the Bay of Bengal not far south ‘of lhe Delta of the thanges.
The Nerbudda, which flows in an opposite divection, is more mtr‘rest-'
ing in a political and geological point of view ; and the extensive coutries
through which it passes have been more carefully investigated than'any
other part of the Peninsula. This river takes its rise to the west of
Anmerkantack, and traversing a country of granite, sandstone, and bz‘xsélt,‘
abounding in iron and the finest dolomitic marbles, reaches the “Indian -
Ocean through the alluvial plains of Guzerat. At Jabulpoor and in the
neighbourhood of Saugur, fossil mammalia, shells, and silicified ,palms
bave been recently discovered. Fossil shells huve also beer fmmd in
some of the trap hills, which have broken up the sandstone hear the
sources of the Taptee. Thi river is separated from the Nerbudda by *a

- range of basaltic mountains; and having the same direction as the Ner-

budda, its whole course appears to be in the basaltic‘ furmation. (Sce
N. W, corner of Map). : g

" All the other great rivers of the Peninsula, including the Godavery
Kistnah, Pennar, and Cauvary issue from_the western Ghats, from the
summits of which the country slopes gradually to the east, except at the

" extreme south, where the descent to the plains of the Carnatic is consi-

derable and precipitous. «

The Godavery (see Map,) rises in the basaltic region described
by Colonel Sykes, (Geol. Trans. vol. IV. pt.- 2, 1536) and, great-
Iy increased fu size, it enters the granitic table land of the Deckan, and
flows at the southern foot of the Sichel Mountains into a -sandstone
and argillaceous limestone country. This district is similar to that of
Bundlecund and Malwa ; it also contains diamonds, and i.3s been muchk

" broken up by erupted rocks. From the north, the Geodavery Berives
- Jarge supplies of water from the great rivers rising south of the Nerbudda
" and the Taptee, in basaltic tracts, the soil of which being retentive of

moisture, the water is everywhere near the surface. From the south it
receives only the Munjerah river, which, flowing through arid granitic
plains, furnishes but a scanty addition of water, except during the rainy
season. 'Through a pass in the gneiss mountain of Papconduh it enters
the plains of . the Coromandel coast. In this district the sandstone re-
appears, at an elevation little above that of the sea; but basaltic hills,
several hundred feetin height, in which marine fossils have recently
been discovered, exist almost within the delta formed by its sediment.
The Kistnah derives its waters from a number of considerable rivers,
rising. in the basaltic and gneiss summits of the western Ghats, which
eondense the greater part of the clouds carried by the south-west mon~
soon from the Indian Ocean. Flowing ‘through the “territories of the

.
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- sout §l Mabhrattas, a country covered with arich basaltic soil, and
«*aboul: dmg in schistose limestone, sandstoue, granitic rocks, and hasalt,
it (er.ters the granitic platform of the Deckan, the limits of which in
this’ direction are unknown. The limestones and sandstones, how-
ever, soon reappear on descending the river, and extend across to the

_Dasin of the Pennar, and as far as the ascent to the granitic plat-

form of, the Mysore. . It is on the hanks of the Kistnah that the richest -
diamond’, mines occur, and that the sandstones acquire their greatest
elevation, amounting to more than 3000 feet ; the river passing through
mural e}:ipices of this rock and of the schistose limestones to be pre-
sently ofscribed. It then enters the plains of the Carnatie, where the
saine rorks ocecur, sometimes a little elevated above the level of the sea,
at others forming the caps of granite mountains, or broken up by varieties
of green tone and basalt. Thence, passing through a narrow gorge in
the gneiss' hills of Bezwarrah, it enters the alluvial plains continuous
with the delta of the Godavery. Its waters, however, are more loaded
with mud ‘than the last-mentioned beautiful river, and the déeposit of new
land may be seen, by the inspe’ction of a common map, to be proportion-
ably great. ,

The Pennar is t,ompar'\tlvel_) a small stream, but of much geological
interest, the greater part of its waters being derived from the districts in
which the diamond sandstones and the argillaceous limestones, on which
they rest, are exhibited in their most characteristic forms, and where
they are most easily investigated. To describe these strata in detail

“would be out of place here ; but a few of the leading facts-must be stat~
ed, that the identity of the formations with those of the fossiliferous
district, more immediately the object of this paper, may be rendered
manifest. Like all the rivers of Southern India‘, gravite is frequently
seen in the bed of the Pennar, more especially in its southern branches,
where the passes of Ryachottee lead to the granitic table land of Mysore,
having an elevation of 5000 feet above the sea, or 2500 above Cuddapah,
the principal town of the Pennar basin. With these exceptions, and the
occasional appearance of trap through the stratified rocks, the rest of
its course, till it approaches the sea, is over rich plains of black and
saline alluviom, derived from the decomposition of basalt and of the
stratified rocks so often referred to. From these plains numecrong table
lands, insulated eminences, and ranges of hills, having for the most part
a direction nearly N. E. and 8. W, rise abruptly, presenting mural pre:
cipices of difficult access, around the base of which the roads often make
extensive circuits. The Nulla ‘Mulla hills extending from the Mysore
frontier to the basihs of the Kistnsh and Godavery, and the minor ranges

°



buiied byfthe great basaltic eruptions of Central India. On the opposite
or west Side of the valley, the hill is composed of the same argillo-
calcareous formation ; but, according to Colonel Cullen, * instead of a
sandstone dap, it is crested in its whole length with a sharp black ridge
of trap rock, formed of loose blocks piled upon each other, the apparent
base of which observed 2 pretty uniform level, nor is the ridge of much
depth, Its extreme narrowness, deep black colour, and the total absence
of all traces of vegetation, formed a singular contrast to the rest of the
hills, which were covered with long dry grass and scattered bushes*.”
At a small pass some miles further to the west, the road in ascending,
passes over first the dark limestone and a narrow belt of schist, then
trap, which is again succeeded by limestone, and the latter by schist,
nearly to the summit, which is capped with a rock of a beautiful flesh
colour, with specks and shades of a beautiful green, as if connected with
its vicinity to the trap, and of so close and fine a texture as to appear
homogeneous even with alens.” * The descent of the pass on the
opposite side consists of a clay slate nearly to the foot, where the lime-
stone reappears, and these two rocks continued to alternate with each
other to the foot of the second Ghat, which, like all the former, was
composed of clay slate capped with quartzose sandstonet.” '

~ The sandstone exhibits many varieties of grain, colour, and hardness:
in some placeé it is white or red, and can be cut into pillars and slabs
of great size and beauty ; in others it is soft and friable, and its inferior
beds are pot unfrequently schistose, so as to be with diﬁﬁéulty distine
guished from the subjacent rock, with which it bas in one or two places
been observed to alternate. Where the sandstone approaches the great
granitic tracts to the south and west, it passes into a compact quartzose

° .

* Colonel Cullen, in Transactions of the Literary Society of Madras, January 1837
«B 50, ¢ Ibid, Cel
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rock, as is seen on both sides of the Tripatty

.-where the plentiful occurrence of basaltic pebbles shows the reigl Hour-
hood of the trap, Besides the diamond conglomerate, consisting yf a

great variety of minerals, seams of rock crystal occur, and a fine y’"hite

quartz containing argentiferous galena, which in former times -furriighad

the country with lead. Specular and micaccous magnetic iron e1es, but
containing much peroxide, and common iron pyrites, occur',-;vith the
galena. As far as I have observed, the sandstone always jrests con-
formably on the schists, althongh from its jointed sfructure it c2casion-
ally, when elevated, appears to meet the subjacent rock at a mfl.’e or less
obtuse angle, ‘ 3 -

The schists on which the sandstone rests, vary very remarj:ab}_y in
colour, being in different places blue, red, green, or pure white’.ﬁ‘in which
they seem to bear some relation to the incumbent sandstone, * They are
also occasionally flinty or jaspideous. Sometimes they are wanting, the
sandstone resting directly on the limestone, of which'the schists are
evidently merely the upper beds, and into which they pass insensibly,
although it seldom happens that considerable effervescence does not
oceur on examination by tests. It is in many places impossible to
say to which portion of the series any particular specimen belongs.

Voysey has classed the schists with the sandstone under the name
of “ (the clay slate formation ;)" I have, however, preferred to designate
the deposit “ argillaceous limestone,” a term used by him in one of his
sections as applicable to the limestone, and which well expresses not
only the general character of “the rock, but that also of the upper schis-
tose beds. :

The limestone is a compact rock, but the strata are usually thin, and
are often intersected by vertical partings, a circumstance which fre-
quently limits its use in ornamental architecture.. Its most common
colouris a light blue, passing into black; but it occasionally occurs
of a nearly pure white, and affords an admirable materfal for basso-
relievos. On this stone the finest sculptures of the ruined city of
Amrawuty are executed, and for delicacy of workmanship they have
perbaps never been surpassed. Were it not for the occurrence of small
erystals of quarts, the same quarries would furnish an excellent litho-
graphic stone. Near Cuddapah the dark variety is the common building
stone, and many fine columus, caryatides, and cisterns are composed of
it. The stone is applied to the same objects in the southern Mahratta
country, and along the course of the Godavery towards N agpoor.

To the south and east of ‘Cuddapab; a narrow valley,

o J i /.‘ N .
Valley.. This p.;l;slxge is-
also observed in other places, as near the Cuddapah diamend "nines,a.

- 3

nearly 150 miles . -

x

~iy

s |
- \% {17 extends through the limestone, the strata of which are in sor:
‘ éféarly vertical, but form rounded hills: In others they a(;'e capgr
s ‘mistone, which exhibits mural precipices of much gran eux‘:1 ] 1

1~’3t or entirely inaccessible. ‘The strata, f()l: the m.ost p;rt., 1pm
; ;'J W., resting on the grauite of the Carnatic. ) This roc 1si :Sem
L pn}by many dikes of greenstone, which have evxderftly been e
pme;t"xl“ i elevating the stratified rocks ;o thte]ir ;:;ﬁi;r;te :;ng:lzfe}s):s;tmt
Little hasy yet been ascertained regarding the hic o of those sume
w}ﬁch'»diﬂ'&\' much even in the same range of .lul.ls. e only e

: hate ined to yield, are varieties of quartz and irc
th’ig’t:;a?&j: ::tnt;sz‘:'r:hich is so}abundant in a few localities, lt.hat tsu;;
gimr is‘fnknxxufactured from it. At Jumulmudagoo I found the limesto

interstratli fed with muriate of soda ; and it is therefore probable, tgat :Ee
salt ﬁiﬁ'dx\ ed tﬁrough the alluvial soil so extensively asto render the

: . . 3
water of tifé.é.’Pennar brackish during the hot season, . and fh((el m.halzllt;;z;:n
independe!éxt of the sea-coast for a supply of that article, is derive _

fat ©

:  -of the G’reﬁt Basaliic District of India,

¥

3

this sourg@e. - _ .
On /merging from the gorge in the Nulla Mulla range, the Penna
P oo

T i i w h low
ente ;the plains of the Carnatic, and near its mt:)uth flo .z throug
" i f the Car-
] 1 "hi it rests on the ordinary granite o
hil'/s _of laterite. This deposi .y
w 8 i ieni t, quartz rock, an
i ith i 8 d sienites, hornblende schist, k ! d
pyatic, with its associate ! :
’!.nic‘a slate. It is in a rock composed of a mixture of th.e last two mine~-
'1 a.l ‘ }11 tt the copper-mines of the Nellore district are situated*. In ﬂ;c
r, l' S t a e -4 . . )
sam,e neighbourhood, the sandstone and argillaceous Ilmestonles are little
elevated above the sea, and are continuous wi e same rocks on eac
) Y ) ith t .h
t ve t s h th . y
s']de of the Kistnah. They are broken through by insulated basaltic
1 . y

i Tequent
hills, in the neighbourhood of which subterranean so'unds and freq
ol o . o occur; an assertion I am the more

3 -

W

}Ocal ealﬂ]qudkes are reported t
lllcllned to beheve, havmg myself experlenced two S]lght ShOCkS (lll]‘]llg

al visit to the district.
’ clalsu' briefly described some of the more remarkable ph?;:omena
avin
h'{:teg by the southern portion of the great sandstone and argillaceous
exhibi

l mestone formatlons, 1t Wlll be unnecessaly to enter into dny detﬂll W]l(‘l}
1N e

a sulphuret, containing, according to

i i richest is :
* The ores are of various kinds, but the ri e in a sito which Mr.

o P
rinse per cent. of the pure metal. The cop
Mr. Prinsep, 69 per cent

aillaceous limestone’ formae
i i te helongs to the *¢ argl . :
i jcal with the Killas, If this slal * e snclse, tae
n'ienhnla\ :u:th will be of use in determining the relatmn‘s of t?atﬁroc‘lr{alue B e
date “ed :nica schist ; a subject on which no observatxof\s.o any e e both
5’“:: a“’1‘1 primary r,ocks of this digtrict contain magnetic iron ore
made, The

of which occur in the diamond sandstone.

2 .
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we meet with the same rocks to the north of the Godarvery in %r ;
with the fossil beds discovered in the great basaltic district. ;rge W
> “gninesp,

GeaNITE PrATroRM BETWEEN THR KisTNAR AND Gonuxx‘g qur-

(See Map and Section 1) = _.T ..;é:;t:
With regard to the granitic platform of the Deckan, which int, 2
between the Kistnah and Godavery, much accurate information 4" Y
before the public; it will therefore be necessary only to obe’ ve
it is intersected by numerous greenstone dikes (sometimeg*of’_ - greenstone
porphyry), having for the greater part a direction from §, L “_’E{'Vto N.
by W, and not very different from that of several of the franges of
basaltic mountains to the north, e
These dikes, and the detached masses connected with 1 ié}x;lﬁ are
entirely composed of a crystalline compound of hornblende a1 jd felspar,
without distinet crystals of augite ; and I have never detected‘.dliviue in
them.* The rock shows a tendency to separate into spheres *f"zéom})bsed
of concentric layers and into irregular prisms; and the same s'tructure
in some degree oceurs in the granite, sier;ite, pegmatite, &c. of t'hei‘whole
. of the south of India.’ The greenstone is exceedingly hard 'ﬂnd\j‘;{dif-__
ficult to work, but it takes a most beauntiful and durable polish; asﬁ‘;in'
the magnificent mausoleums of Golcondah, the tombs of Hyder Ali 'am? L
Tippoo Sultan, at Seringapatam, and in many of the sculptures of the
Camatic pagodasf. Where these dikes rise into hills, the summits only
are composed of the compact greenstone, which graduates below into »
the granite of the surrounding country. Man y of the veins of basalt in
the passes of the Mysore and Neilgherry mountains differ from these,
in possessing the structure of the compact basalt of Bombay and other -
places in the trap countries, and in branching into parrow veins, (often
Dot an inch thick,) which traverse the granite without mixing with it;
while the ordinary greenstone dikes of the Deckan are almost always
accompanied by separate nodules, of greater or less dimensions, insu-
lated in the granitic mass, the component parts of which appeared to me
to be there, in most cases, arranged in larger crystals, and to be more
subject to decay, than in other places. "I could not resist the inference,
that, at the time of the formation of these dikes, the granite was in a
state approaching to fluidity ; although, as some of the narrow veins can
be traced for many miles through the granite, they do not appear to have
been formed at the same time. ’ :

® *In a specimen in the Geological Bociety's Cofection, taken by Dr. Voysey froma
® greenstone dike’ passing through granite at Guntoor, south of the Kistnah river, olivine
» diffused amongst the other constituents of tim rock.”  June 25tf, 1839,
+ It is familiarly known in India a3 ** black granite,”

’\ : I3
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7 'l small basaitic hills are insulated in the granitic platform in

' gi"":‘iiof route between Hyderabad and Nirmul, and they are based.on
B g granite, Their flat summits and steep sides correspon'd with
ills of the great trap district ; and the general line of bearing, of

Tess d‘grokeu ranges of which they appear to form a part, d ~s not differ

4o\ from that of the basaltic mountains to the nui. or from the ,

; gréensnne ‘dikes ; but many hills are scattered over the plains to the

east ai a:aest, and cross this line of route in every (.iirection. The
lower p&r{@ the hills is composed of thin tables or lamina of a sonor-
ous tray, ‘and the upper of globular concentric basalt; the external
¥ layers ax;ﬁicb are extremely friable, generally grayish, or soft and

“ s02py tothe feel, and are of 8 greenish tint, exeept where the stone is

much lgded with ferruginous grains of a reddish brown colour. In
som&plates the metallic matter has the appearance of having been par-
tially smeted, and is of a fine red hue.

.The niclei of the “ concentric basalt,” which are exceedingly tough,
,ix.nd resﬁi-,‘ decomposition powerfully, are of a deep black colour, and
céﬂtaiilarge crystals of oliviné, and small kernels of calcedony.. .The

. first of these minerals is not found in the soft external coat.s, yet it is so
. ‘Cb{al); united with the substance of the rock as not to admit of a doubt
= of jtd Being of contemporaneous formation, aud not, as supposed by

. Berzelius*, 'a fragment of a pre-existing stone enveloped in the liquid

: matter. Small, but very characteristic specimens of calcedony are of
more fretfuent occurrence in the softer portions of the rock, especially
i)etween the concentric nodules; but they are intimately mixed with their

> gubstance. It is remarkable, that T detached no calcareous minerals

in similar situations in these hills, although the rock is so impregnated
with lime as to have led to an extensive deposit of calc.- tuff (Kunkur),
at present forming along its base, and projecting sometimes half a foot
from between the partings of the basaltic tables.-.—‘.‘ The presence of
olivine, the soft wacké in which the globular basalt is 1mbed.ded, the. l'ess
crystalline structure, the passage into a porous amygdaloxd, containing
calcedonies, zeolites, &c., and the granite in the neighbourhood of all
the smaller masses differing little from that at a distance,” may perhaps be
sufficient to distinguish these insulated basaltic hills from the greenstonei'f.

On approaching the Godavery, the granite in some degree changesits
appearance, containing large and beautiful erystals of red felsPar, oc-
casionally imbedded in veins of transparent quartz, clouded with spots

' - ® Edinburgh Journal of S¢ience, Canuary 1839. '
+ Journal of the Asiatic Society of Bengal, February 1836, p. 105,
. .
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and wavy linesof a turbid milky colour. Greenstone dikes @"
more common. The river flows over granite, which is intersec!
several dikes of greenstone, running more in a north and seuth dil
than those above referred to, and having many minute white crgm"
diffused through their substance. The dikes project from 8 to 14
above the granite, and are divided into rhomboidal masses by fit" mte
in which lime is deposited. The bed of the river is covered by pfﬁlerous
fragments of calcedonies, zeolites, and other minerals found 3 volcanic
rocks; and they have been cemented into a more or less solidkaleareous
conglomerate. The banks are composed of a black bﬁsaftic?%ﬁ, from

tines,,

Fige is .

the lower part of which, where it rests on the granite, as ivé" as from ¢

the divisions between the several layers of alluvium,. thin siibs of a
clayey cale-tuff (Kunkur) project, and are connected above wit portions
formed round the roots of plants, and below with other laygs spread
out between the different strata of alluvial earth*. These afpearances
sufficiently indicate the neighbourhood of the basaltic range‘)f moun-
tains, distinguished in Arrowsmith’s large map as the Sichel o1 Shesha
hills, but which are locally known by the name of the Nirmul ranm‘. from-

the large town situated six miles from the difficult pass leading w ‘the -

steep escarpment presented by their southern face. None of the shati-

fied primary rocks are seen at the foot of these hills in the line of fhe

section ; but twenty miles to the east of Nirmul, and a few miles . south -

- of the mountains, hornblende slate occurs, resting on granite and quartz '

rock.

Iron Ore, Mines, and Manufucture of the Steel—The magnetic iron
ore, employed for ages in the manufacture of the Damask steel used by
the Persians for sword-blades, is obtained from this schist. The mines
I examined, are those of Deemdoortee, but the ore is extensively dis.
tributed. The minute grains or scales of iron are diffused in a sande-
stone-looking gneiss or micaceous schist, passing by insensible degrees
into hornblende slate, and sometimes containing amorphous masses of
quartz. The strata are much broken up and elevated, so thut the dip
and direction are in no two places the same, and bear no relation to the
mountains to the north,

Manufacture, §c.~The mines are mere holes dug through the thin
granitic soil, and the ore is detached without difficulty by small iron
crow-bars. It is then collected and broken on projecting masses of

* Further details on this part of the route will be found in some notes explanatory of
a collection of specimens presented to the Asiatic Society of Bengal, and published in
the Journal of that Institution for February, 1836.

@
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. gran® )r%quartz by means of a conical-shaped fragment of compact
Treenc ne; but when too hard to yield -to this simple instrument, it is
prevpsly roasted. The sand thus procured is washed in ahdung
de_ja—.ssxons dug near a tank, and the heavier parts, separated by this
pro“ss, are exactly similar to Voysey’s specimens of the iron-sand used
“in t); manufacture of Damascus steel at Kona-Sumooudrum, in the

sxmwazwghbourhood; but from his published papers, it does not appear

that he\had seen the rock from which they were derived. In other
respects, hall the information I could procure, accurately corresponds
with tfhbjgiven in his interesting paper.* The ore is then smelted with
charcoai!n small furnaces, which have often been described. I did rot
see any:flux used; but, although I watched the whole process, from the -
digging ‘of the ore till it was formed into bars, I will not assert that none
was"em)iloyed. The iron has the remarkable property of being obtained
at once 1n a perfectly tough and malleable state, requiring none of the -
complicated processes to which English iron must be subjected, previ-

~ous to its being brought into that state. Mr, Wilkinson, who has in-

vestigated the history of Indish steels with much scientific and practical
skill, did me the favour to submit to experiment a specimen of this iron
as it came from the furnace. He found it extremely good and tough,
and considered it superior to any English iron, and even to the best
descriptions of Swedish. The Persian merchants, who frequent the
iron. furnaces of Kona-Sumoondrum, are aware of the superiority of this
iron, and informed Dr. Voysey, that in Persia they had in vain en-
deavoured to imitate the steel formed from it ; a failure which could be
ascribed only to the difference of the materials used, as the whole pro-
cess of the conversion into steel was conducted under their own super-
intendence. It is also probable, that there are few places in India where
an ore of equal value is so easily procured; otherwise its distant inland
situation, in a difficult and unsettled country, would not have retained
a reputation for so many ages. In the manufacture of the hest steel
three-fifths of this iron is used ; the other two-fifths being obtained from
the Indoor distrit, where the ore appears to be a peroxide. It isevi-
dent, that if the beautiful water of the Damascus blades is derived from
the crystallization of the steel, the use of two very different varieties
of iron, one of which has been ascertained to be of such adwmirable quali-
ty, must have an important influcnce on the appearance aud quality of
the manufacture.

As these mines afford a boundless supply of ore easily wrought, aud

.

* Journal of the Asiatic Society of lzengnl, vol. i, p. 245,
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are situated in the neighbourhood of vast forests, and: nga{ frive
navigable for boats during part of the year, it is pf‘ob:\ble, tl;aﬁn r
distant period, when the native government has undergone sonie aielic
ration, iron may become an important article of commerce.; ,Onvf,
account, and because, although much has been written regardi'hg"?]t{i;
steel, nothinr?v has yet been brought prominently forward regardig 1t
finer kinds of iron ore with which that country abounds, 1 ‘vill;iﬁak
few additional observations regarding them. -
_ Dr. Heyne has accurately described the manufacture of iryn in
Carnatic, to the south of the Pennar river, ard he states that ﬁf, wl
first smelted, extremely brittle, requiring several operatious 13 ‘i)ring
into a malleable state. I possess specimens of two varieties of \?)re us
in the district in which he obscrved the processes, and where{ I ha
- myself seen them carried on. ‘Ihe one, an iron sand, collectfd ittt
beds of rivers, consists of the protoxide, mixed with much of the.pero
ide; the other, a red schist, is almost entirely composed of red oxic
but in the centre of the mass it affects the magnet. Not far from whe
this rock occurs, I collected specimens “of hornblende schist, leavi
little doubt as to the ores being of the same nature, the former havii
betome altered ¢n situ, in the same manner as some of the superfici
strata at Deemdoortee are seen to do. - I therefore conclude, that tl
superior quality of the Nirmul iron depends on the ore being a con
paratively pure protoxide, It certainly is not dependent on the natus
of the fuel, which is much the same in both places*. Captain Herber
indeed, long ago suggested, that the superiority of the Gwalior iron ow
that principally worked in the Himalayahs, depended on the forme
being a magnetic ore, like that of Sweden ; but the first accurate infor
mation on the subject was communicated by Dr. Royle to Mr. De L
.Beche, who statest, on the authority of that gentleman, that magneti
iron ore is extensively diffused in hornblende slate-in the central rang
of mountains in India, and that it also occurs in the Himalayahs. ThDi
geological position corresponds with that of the Nirmul ore; but th
latter does not bear any resemblance, except in its peculiar lustre, to th
Menaccanite of Cornwall, to which it is compared by Mr. De La Beche

. N .
G Iron: which has been ascertained to be superior, for many purposes, to the bes
e‘:rmau iron, hfls been recently imported from the western coast of India; but th
;mnes from .wluch it was obtained have not been examined. Captain Jervis, of th
. c:in\:).ay Engineers, however, informs me, that ores, powerfully affecting the magnet
exist in great quantity at Taygoor, a village of the K
. s 4 “ oncan, not far fro
which the iron jn question was procured. ; v ’ ! m\ the port fron

+ Manual of Gealogy, 3rd Edit., p. 435,
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nor‘é\»"‘.‘"d I detect any titanium init. With regard to the geological
relatic 1§ of the magnetic iron ore, it is also necessary to observe, that
“tn Ind'a it is not confined to the hornblende schist, but is found ex-
g&{#’fely»distribu_ted in the granite and gneiss of the Carnatic and
Mydlxe, in quartz rock uear the iron works of Porto Novo; and, ashas
alrealy been observed, associated with galena in the diamond sandstone

= BT:CI.I‘E‘f(Iapah. . The discovery of a mineral, so generally cohfined to the

primary acks,” in the great sandstone formation, affords an additional
argument ‘in favour of the opinion of those, who consider this rock and
the suﬁfaac,e'nt schists, as equivalents to the older Kuropean scdimentary
formati‘o’g’!, rather than to those of the supermedial order.

Descrirrion oF Tae Sicuen IHiLrs, axD oF THE FRESHWATER SHELLS.
> <

- Retun&,’ng to the line of route, the granite, ov approaching to the
Sichel hills, becomes softer and decomposes rapidly ; and the soil gradu- ’
ally changes to the well-known black basaltic mould, known in India by
the name of * cotton ground,” and, as usual, it is mixed with calcedo~
nies, zeolites, &c. Amongst these minerals were some fragments of a
red colour, aud considerable specific gravity, though full of irregnlar
cavities, and so like the slag of an iron furnace, that I considered them
to have had that origin, till I discoverel a considerable mass of a similar
nature protruding from the granite and black soil by which it was cover-
ed. Along with these fragments were others of a semivitrified matter,
containing small white crystals of felspar, and hardly to be distinguished
from a piece of granite fused by Dr. Voysey in the steel furnaces of the
neighbouring district. The granite constitutes the surface rock a little
further, gradually passirg into a black compact basalt, intermixed with
many white spots, apparently of felspar. The trap then becomes softer,
forming small hills of a cellular amygdaloid, abounding in cavities lined with
green earth, and many of them filled with calcedonies, zeolites, quartz
crystals, and, more rarely, calcareous spar, of the same kind as those, so
remarkable for their beauty, in the portion of this formation described by
Colonel Sykes (Geological Transactions, vol. 4, p. 422%). The crystals
also occur in seams, or are diffused through the trap; and in both cases

® A beautiful variety of chabasie, having the angles replaced by triangular or penta-
gonal faces supporting a Thomboidal surface, of which beautiful specimens abound in
certain localities of the western portion of the formation, has not been met within
this neighbourhood ; but, like some other minerals of the basaltie district, i‘t is not
generally diffused in the rocks whgre itis most abundant ; so that I have travelled for
several hundred miles without meeting with ite
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are intimately mixed with its substance. In the bed of ‘a tor eft be-
tween two of these hillocks, I met with some soft, clayey, sifistose
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fragments, and others of a silicecus character, and of a black Litun'jpous = -
N\

appearance in the centre, containing very perfect specimens. of) fhe

Paludina Deccanensis (Pl fig. 20,) and fragments of other shelifi"‘i:to‘ +

bethercafier described. Those which I examined were converted inte cals
cedony. A Mborious research on the hill failed to discover thent
but about half-way up the escarpment of the principal mountain; which is’
very steep, and composed of concentric nodular basalt, imbej"ldcd ina

soft greenish wacké, a narrow band of a singular quartz rock {prijected
about tw» feet from the surface. It was remarkably scabrous, ‘{f"farious
shades of white and red, and had cavities on its surface coverpd with
fine silky crystals. It had every appearance of having been forced into
its present situation, when the basalt covered and partially n){’itedﬂthe
bed to which it belonged. Many fragments of this rock wefe found -
below with the shells; and it was again meét with, together with the
same and other fossils imbedded in basalt, near Ilutnoor. The specific
gravity of thisrock is 2'473, and some of the specimens effervesced
feebly in acids, a portion of lime being dissolved; circumstances in which
it eorresponds with a similar formation found by Voysey, associated with
shells, probably of the same kind, at Medcondah (south of the Godavery),
an insulated basaltic hill resting on granite, to which I shall have occa-
sion again to refer. The highest summit of the hills, above the locality
of the fossils, is conical, but it is capped by a perfectly horizontal strati-
fied rock, the nature of which I could not determine. It is most pro-
bably tabular basalt, although that rock is seldom found in similar
" situations.

Such are the appearances presented on ascending the difficult pass
leading up the stcep escarpment of the Sichel hills, which form the
southern boundary of the eastern portion of the great trap formation of
Central India. The hills extend from the junction of the Wurdah
and Godavery rivers (the basins of which they separate), till they are
lost in the gradual rise of the country to the west, near Lonar (lat. 20°,
long. 76°, 30"), in the province of Aurungabad. Their direction is W.
N. W,, and, as far as-can at present be inferred, they seem to be con-
tinuous to the east with numerous ranges of basaltic, sandstone, and
granitic hills, extending to the Eastern Ghits, at the lower parts of the
course of the Godavery., The extreme breadth of the range, from the
foot of the Nirmul pass to the town of Yedlabad, (nearly on a level with
the plain country of Berar,) is about 40 mile~ ; but several smaller hills
having for the greater part the same direction, are intimately connected
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with t! lf‘fn to the north, as far as the Wardah river, which has an eleva-
A3on of: little more than 600 feet above the sea. The Sichel hills are
arranged in terraces, with steep sides having projecting spurs, and their
surifits rise occasionally into conmical elevations with rounded or flat »
topst They inclose narrow ¥valleys abounding in streams, or support

- .._tabla.tunds covered with black soil strewed with trap boulders, and hav-

ing. water everywhere near the surface. A thick wood and grass Jungle,
compused“of very different plants from those commou on the granite
hills, co‘veﬁ, the whole tract, with the exception of the flat summits and
some of %I¥: terraces, ahid render it unhealthy for the greater part of the
year, Thi: basalt of which they are composed, is generally globular, the
splieroidd being sometimes of great size’; but in many of the water-
‘courses, dven of the elevated table-lands, it has a stratified appearance.
Small basiltic columns are also met with on the crests of some of the
spurs and Righer ridges ; and where they occur, no fossils and few mine-
rals are found. Granite not only forms the base of the hills at Nirmul
to the south, and Yejlahad' tp the north, but part of the mountaing

" themselves, the basalt being seen to rest on decomposing granite about
the centre of the range, in a deep ravine, through which the Koorm river
passes ; it a'so again appears high in the table-land to the north of that
river, and in one of the terraces of the n. rthern descent, where the most
extensive fossil beds were found., Further detail is unnecessary, as Dr,
Voysey's admirable description of the Gawilghur mountains, forming the
porthern boundary of the great and fertile valley of Berar, as these. hills
do its southern limits, applies equally well to both ranges*. ' )

The fossils were first discovered #n sifu, near Munoor, in the basaltie
table-land north of the Koorm river; and were subsequently found in
the desceat of the hills towards Hutnoor, and in different parts of the
Mucklegundy pass, leading into the Berar valley. They consist
of numerous gyrogonites;two species’ of Cypris; two, or perhaps
three, species of Unio; and many individuals referable to the genera

. Paludina, Physa, and Limnea (see PL ). The rock in which they occur,

varies in different places. Some of the finest specimens were. procured
from a red chert with scabrous furface, baving silicified shells distri-
buted throughout its subs'ance, or projeéting from its sarface. The
chert is deeply imbedded in the nodular -basalt, from which it projects
in some places several feet. The finest specimens of Unio occur in
a beautiful gray chert, imbedded in the basalt, or resting imme=
« diately on it, the under surfyze being plain and smooth, while the

® Asiatin Nesearches. Yol. xviil [
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upper is rough, from portions of the large shells which project %" bm it
On breaking up one of these masses, it was found to containyentirk
Unios, many of them having the valves connected and closéd,, or
partially open; the interior being filled with the same chert, %}')otm
ted with fragments of shells, minute univalves, and fine spec‘ ens

of the two species of Cypris, which occar so abundantly, Some } .u&gf )

the rock exhibit a mixture of sand, clay, and fragments of iells,” of
very moderate hardness ; but the greater portion consists of fchert, the
materials of which are occasionally arranged in a beauti"ulf light blye,
enamel-like substance, around irregular cavitié§ coutaining d‘ystala of
purple quartz. Some portions also exhibit a minute vesuular\strucmre 3
and the whole appearance of this beautiful rock forcibly impresses ‘the
mind with"the conviction, that it owes its present anpearan}e to the
action of the great basaltic eruption, which has env eloped jt and the
organic remains. The greater number of the shells are converted into
chert, but a few retain their original structure; and in some instances
the calcar-ous matter has been converted intq crystals of calearcous
spar. Many internal casts of entire shells are found in the substance of
the rock, to which they are united at a few points only, a greater or less
space being left unoccupied ; in others, the entire shell is converted into
siliceous matter, retaining the appearance even of the ligaments unalter-
ed ; and fortunately, in a few cases, the hinge and teeth are excellently
preserved,
Numerous fragments of shelly rock, differing much in appearance, lay
- scattered about over the table-land ; consisting partly of a fine blood-red

chert, like that above described, and containing the same shells. The '

gray chert was more sparingly distributed, and the Unios did not occur
in the other fragments. Some of them, composed of a tough white
clayey stone, so soft as to soil the fingers, contained Physa, Paludine,
and Limne, mostly converted into calcedony, but others also retained
their original structure, and effervesced with acids. Portions of charred
vegetable matter, resembling small fragments of grasses and reeds, oc-
curred in these and the harder cherts. Other specimens are composed
of a greenish blue crystalline mass, resembling an ore of copper, (but it
is of low specific gravity, and contains no trace of that metal,) and the
shells contained in them are converted into the most beautiful crystal-
line quartz, retaining the form of every convolution of the Physe and
~ Paludine. The cells of this stone are often coated with fine si‘ky

crystals, Masses of a hard coarse cbert, consist almost entirely of -

Gyrogonites, but contajn many of the same Physz and Paludinz. This
rock appears to have formed beds ofvabout half a fobt in thickness; but

&
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it washd: discovered in situ. A stratified rock was however found in
the neighbourhood, resembling some specimens of the argillaceous lime-

" stone ‘of the diamond districts, but consisting of a compact whitish

chett, "which contained Paludinz, and the finest specimens of Gyrogo-
nites (Plate, fig. 1). Night prevented the connexions of this rock
from heing determined: the strata were, however, ascertained to be of

"corisiddrable extent, and to be much buried in the soil ; there were also

numerous fragments of siliceous rock, partly converted into a black bitu-
minous flint, or a coarse quartzose rock, partially altered into calcedony,
by which most of the shells were also replaced.

The masses of red chert protruding from the basalt contained, besides
the Testacea, small portions of silicified wood, and what I consider to
be the frhgment of a bone, and of the tooth of a mammiferous animal.
The spec1men however, are too imperfect to admit of any certainty as
to what théy really are; but it is not unlikely that such remains should
occur, and I therefore do not suppress what may lead to a more success-
ful inquiry

On descending towards Hutnoor, granite, presenting a concentric,
ligniform surface, from the unequal decomposition of the quartz and
felspar, occurs at a short distance from the fossils*. With this excep-
tion, the basalt continues of the same character as before, and fragments
of red or deep black chert, containing Paludine, are found in the beds
of torrents; and at Hutnoor they occur in the trap. There is much
calcareous matter mixed with the soil, or collected in modules, and it

- appears to be derived from the lime contained in the basalt, or between

its laminz. On the pioneers attached to our camp penetrating, at El-
choda, through some strata of tabular basalt to obtain water for the .
troops, seams of a pure white, pulverulent lime were found between the
layerst. At Hutnoor fragments of a compact blue limestone, not to be
distinguished from that of the diamond districts, were collected ; and
the rock to which they belonged, was found in the descent from the first
of the three principal terraces by which the rcad leads to the northern
base of the hills. The strata were much inclined and broken, but the
forest was 8o thick, that I could not trace them for any distance. After
descending to the second terrace, the surface rock suddenly changes to
a white, horizontally-stratified limestone, almost entirely composed of”
large bivalve shells, the edges of which decomposing more slowly than

* A similar appearance has been ohserved at the foot of the \’u-mul pass, at the ron

mines of Deemdoottee, and in Bundiecund.
4 The same was observed in Bundlecund by Captain Franklin, (Asialic, Researches,

vol. xviii.) ° .
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the cement, the natives have applied to it a name signifyi ing in o!ressxons
made in clay by the feet of sheep. The thickness of the bed ‘in olig
place, where it is intersected by a torrent, is 12 feet, and it rests dxrqctly
oa red granite
extends across the terrace, rising precipitously above the fossiliferous

A great spur, from the upper part of the mountain, "

limestone, a few hundred yards from the spot where it rests on g;dmte i

and has burxed the continuation of the stratum under an accumulaion’
of basaltic débris. Where the limestone becomes concealed in the
basalt, a friable, gray, cellular mass, resembling ashes, occurs, apparently
imbedded in both these rocks. The fossils are composed ‘of"granular
limestone, the matrix consisting of calcareous matter mixed with the ash-
like substance, and small fragments of granite. Some of the shells tare
of great size, but they are ill preserved, and 1 found only one 'specimen
with the valves united. These shells, I erroneously considered %o be
marine (principally from the appearance of those repreaented in Plate,
fig. 4 to 8, and some of the large flattened specimens). . Mr.
Lonsdale, however, who had the kindness to egamine some of them,
considered their general character to be that of fresh-water species. 1
had previously detected, in a fragment of a compaet argillo-cal-
careous stone found at the bottom of the little cliff where the granite
is secn to underlie the fossils, a number of very perfect Melanize; I
therefore re-examined the different specimens, and detected in them
fragments of the same kind as those in the limestone ; and Mr. Sowerby
has since been able to extract from the latter, specimens sufficiently
distinet to be identified with the Unio Deccanensis (Plate fig. 4 to
10), found in the chert at Munnoor, and another species (Unio # tumida,
fig. 11 and 12,) not yet discovered elsewhere. No other fossils were
found in this locality.

When it is considered, that the accumulation of freshwater shells
occurs on the precipitous descent of a mountain range, ascended with
much difficolty by travellers, it will be evident that the aspect of the
country has been entirely altered since these animals lived.

COUNTRY BETWEEN THE SICHLEL HILLS AND NAGPOOR.

Towards the foot of the pass, the rock changes from the nodular
basalt to amygdaloid; and near its junction with the granite, masses of
greenstone porphyry, with large crystals of felspar, occur. The granite
then reappears, protruding in rounded masses through the soil of the
level country around Yedlabad. The bed of a stream near that town is
strewed with fragments of blue limestone and schist, resembling those of
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‘a stream a few miles to the north,
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the basms of the Pennar and Kistnah ; and higher up the stream, a fine
; 'white quartzose sandstone, having a few imbedded fragments of quartz,
is found én situ. It dips at a slight angle to the south-west*. The sur-
rotinding country is covered by a deep basaliic soil, so that the rock on
whichit rests could not be discovered ; but the argillaceous limestone,
‘passing, in its upper strata, into a greenish or red schist, is fraversed by
Short ranges of trap hills, some of
them at nearly right angles to the Sichel mountains, occur to the
north-east ; and beyond them, an extensive tract of sandstone has been
traced for a great distance along the Wurdah.

. At Zynad, argillaceous limestone appears on the surface for several
miles, and agrees in every particular with the compact marbles of the
diamond' districts of the Pennar and Kistnah. The strata sometimes dip
at an angle of 40 degrees, but they are in general nearly horizontal, the
edges of the laye s being disposed in steps on the slopes of gently-rising
grounds. Rock crystal and calcarcous spar are distributed in thin seams
between the strata, as well as through the substance of the rock ; and
along the vertical partmgs of the strata, there are rows of circular cavi-
ties, which are generally empty, but are sometimes filled with calcareous
concretions. Ina few instances, these hollows occur out of the line of
fissure, and entirely penetrate the stratum, being connccted below with
horizontal channels of the same kind, On the surface, cale-tuff (Kun-
kur) is very abundant, often adhermg to the strata, or mvestmg frag-
ments of the rock. .

The same appearances are seen near the diamond mines of Chincor on
the Pennar, where the strata are much disturbed, and basaltic pebbles
cover the banks. The only explanation which can be offered of the
phenomena in both those distant localities is,” that the extrication of
gaseous fluids and water from below, had taken place in the lines of fis-
sure, and had dissolved a portion of the limestone, which was again’ de-
posited in the great accumulation of taff and conglomerateso remarkable
in these places. Thatthey at all indicate the * argillaceous limestone
to be of freshwater origin, could never be imagined by any who had seen
the rock in question, which, wherever it occurs in the south of India, is
entirely devoid of fossilst. This supposition is confirmed by the pheno-

* Minute undulations, resembling those formed by the ripple of running water, were
observed on this sandstone, in a seam not quite parallel to the line of stiatification.

+ This assertion may, in the progress of knowledge, be fourd to be erroneous ; Wit
having carefully looked for fossils dyring extensive journeys through districts prineis
pally composed of this rock, 1 doubt whether such will be the case. Fossil plants have
been repoited to be found near Gundycottgh ; but these I ascerfained to be mere dentri«
tic markings on the surface of the strata,” .

»
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mena exhibited at the hot-springs of Urjunah, which rise in ths same
rock, and where bubbles of carbonic acid are extricated through round:
holes in the mud covering the bottom of the rivulet, the water of whigh,
being loaded with lime, a calearcous tuffis rapidly deposited. ’

A gentle elevation, extending three miles to the east of the village of
Zynad, is composed of this limestone, and it rises very gradually towards
a small conical summit, composed of cuarse vesicular basalt, which has
broken through and covered the limestone, - A portion of this rock appears
to have been displaced in a singular manner. A wall of perfectly verti-
cal stratification, abont 8 fect thick, projects nearly as much from the
general surface, and consists internally of the same limestone, as that
which it appears to cut at right angles, while externally it is sin.ulariy
irregular and altered, being converted into a beautifully erystalline lime~

stone, with quartz minerals. :

To the north of this place, as far as the Payne-Gunga river, ‘the coun-
try is flat, covered with basaltic soil or rock connected with insulated
trap hills, and intermixed with jaspers, resembling those so common near
Bangnapilly, and perhaps derived from the argillo-calcareous schists oc-
casionally seen in the water-courses. The pebbles of the Payne-Gunga
- consist mostly of calcedonies of a reddish colour, and of argillaceous
limestone, and they are in many places consolidated into a conglomerate
by the calcarcous matter with which.all the waters of the district abound.
In a layer of this conglomerate, projecting from the alluvial soil of which
the bank is composed, numerous recent shells are imbedded. The line-
_ stone, and its incumbent schists, are seen north of the river, and they
abound in springs and streams loaded with lime, which is deposited
as calcareous tuffin the water-courses. Mas-es of the same substance,
several feet in height, project from fissures in the- rock, or compose coni-
cal eminences of white ¢ Kunkur,” which are scattered over the black

basaltic plains.

~ Procceding a little further towards the Pindee hills, in which the
principal of these streams takes its rise, sandstone appcars on the south
bank of a ravine; and on the opposite side, at a lower level, the

* ¢ argillaceous limestone” so often mentioned, has been raised by some
violent forces into irregular gothic arches, overlaid by partially broken
but horizontal strata. ‘The spaces within the arches are filled with
fragments of the same rock fofced from below. Hot springs, having a

. temperature of 87°, rise through the limestone, and globules of gas escape
from round holes in the débris and mud,covering the bottom of the
ravine. Op endeavouring to collect a quantity of the gas, there were
found to be considerable and irregular-intervals betweén each jet of air.

.
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A recent calcareous sandstone is formed in the bed of the stream, by the

. .débris Jerived from the quartzose sandstone of the southern bank being

»
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ang}utltxated by the carbonate of lime of the springs..

A range of low bills haviug rounded summits, with conical elevations
 projecting from their sides, runs in a north-west dircction, three quar--
ters of a mile from the hot springs. The cap of these hills, where the
Pindee Ghat passes over them, consists of the argillaceods limestone,

_and the large slabs of which it is composed, are fissured in various

directigns, slightly convex upwards; and when taken in the mass, they
have an anticlinal dip. Ona the summit, the strata are borizental and
in several places are remarkably altered, the argillaceons and siliccous
irigredients having arranged theraselves into.a black chert, and a& mix.
ture of calcareous matter with streaks of a white or pale blue enamel
resembling calcedony. The central parts of these bands are composed
of minute quartz crystals; and irregular drusy cavities, coated with
amethystine quartz, occur in the blackened flinty portions. There
cannot be a clearer indication of the action of heat on a rock of a mixed
character than this, cven when scen in hand specimens. ‘The whole of
the base of the hill is composed of the usual black concentric basalt,
the nuclei of which are exceedingly hard and contain much olivine ; and
to its intrusion the alteration of the limestone, with its separation from
the strata below, is, without doubt, to be ascribed.

Many hills composed of coucentric basalt are scattered over the nemh-
bouring country, in insulated masses or long rages rising in terraces,
aud having flattened summits. The sides of the hills between the terra-
ces are steep, and their outline is well defined ; the rock also is black
The terraces occur at very different levels in
different hills, rising from the same plain; and their whole appearance
indicates that their remarkable form is due to the circumstances which
attended their elevation ; and that they have not been subjected to any
extensive denudation.

About five miles north of the hot springs of Urjunah and four miles
south of those of Kair, sandstone caps a gently rising ground, covered
with basaltic soil. Near the last-mentioned town, many hot springs rise
in the argillaceous limestone, which has been remarkably broken up and
altered by the globular basalt protruding through it in different places, in
masses several of which are only a few yards in circumference. The
limestone is, for the most part, nearly horizontal, but it is occasionally
more or less inclined, and, as is usual with this formation, it has no re-
gular direction or line of b%aring. In a deep well near the village, the
water of which is of the usual tgmperature, the limestone is unaltered ;

and devoid of vegetation.
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but above the principal hot spring, some of the most remarkable effects
of igneous action in changing a stratified rock, are exhibited. The priu"-‘.
cipal part of the small hill is a whitish limestone, the stratificatiop of
which is obliterated, and the rock projects in irregular masses full of
cavities passing deep into the mass of limestone, which is partly ecrystal-
line, and in many places mixed or coated with jasper and quartz crys'tal.s.
Mauch calcareous.tuff (“ Kunkur”) is associated with these altered rocks,
and it fills up many of the cavities ; it is also found in the divisions of
the ‘nodular basalt, and masses-of it, scattered over the surrpunding
country, are the only remains of springs which have been long closed up.
Some portions of the rock had tif appearance, on the surface, of a
semifused brick, and had assumed somecthing of a regular airangement,
while the centre was composed of the limestone little altered. Large
masses of porous scoria also lay about. )

The principal springs issue at the foot of the rising ground,” where ‘the
rock is most remarkably altered. Their temperatore (87°) was the same
as that of Urjunah, on the other side of the Pindee hills, and it did not
vary during the hot and cold months of 1831 and1833. The water
of this and many other springs is said to be equally copious at all seasons,
covering the neighbouring country with the richest vegetation, when all
beyond is a black and parched waste. On issuing from the rock, the
water is sensibly acid, and in one spring, carbonic gas escapes with
the water. Itis remarkably agreeable to the taste, and sparkles in the
glass, as well as where the stream passes over rapids. It contains a little
muriate of soda, a minute quantity of sulphates, and much carbonate of
lime in solution, which is deposited on boiling, and in the bed of the
rivalet, where it has formed considerable masses of rock chiefly composed
of the petrified vegetation of the banks. So quickly is this deposit
formed near some little falls, that shells appear to be imprisoned and
entombed while adhering to the face of the rock ; and tufts of grass are
encrusted with sediment while their roots are still alive. If any doubt
remained as to the nature of the nodular limestone, known in India by
the name of “ Kunkur,” it would be removed by the sight here exhi-
bited of all gradations of this substance actually forming, and varying from
pulverulent lime to a erystalline rock. The water is probably derived
from & great depth, the springs having, as already stated, the same
temperature as those of Urjungh, and not being materially diminished by
the failure of the annual rains.

Sandstone forms the surface rock in different directions over the sur-
rounding country, but I had an opportunity of examining it carefully
only at Won, eight miles north of Kalr, its junction with the limestone

v
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being concealed by basaltic soil, mixed with calcedonies, fragments of
that rocch, schist, and of a coarse puddingstone, which I did not find in

- 2, . . . . .
- situ. The hill of Won is composed of sandstone, dipping in all directions

.
from the apes, and varying in colour from white to red and yellow. It
contains also ferruginous grains or scales, either in seams or disseminate

. -
- ed through its substance. Ina fragment of this kind much cresembling

the*cement of the Bangnapilly diamond breccia, a fossil was discovered
having a compeet structure and deep black colour, and it is probably
aportiﬁc_\ of a hollow, compressed vegetable, the centre of which is
filled with the sandstone. It is the only instance that has come to my

, knowledge of a fossil being found in the sandstone of Southern India;

and:as the rock corresponds in geological position and mineralogical
characters with the diamond s?ihdstone, the fact is of considerable interest,
even if'the formations were not found to be continuous, as will be stated
hereafter. The specimen is deposited in the Museum of the Asiatic
Society of Bengal.

Sandstone, argillaceous limestone, and schist constitute the building-
stones of the surrounding counfry, which is much buried under basalt,
and a black alluvial soil containing calcedonies, jaspers, &c. A few
miles south of Chicknee,* (where the fossils were again met with,) the
red schist found above the limestone south of the Urjunah hot-springs
and in various places of the diamond districts of the south, reappears,
intermixed with protruding masses of basalt, which have altered it in
the most singular manner,—the lime of which it is in part composed,
being converted into a fine crystalline mineral, in which the red clay

*is enveloped or diffused, giving the rock and even hand specimens a
very striking appearance. Near Chicknee, the schist rises slightly to-
wards a basaltic ridge, in which the fossiliferous chert is likewise imbed-
ded. The schist is divided into minute rhombs by vertical partings, in
which veins of calcareous spar from an eighth to half an inch thick have

- been formed, and give it a beautiful, reticulated appearance. Lime is

~found in the schist, and portions of the red clay are enveloped in the cry-
stalline limestone, which contains no magnesia.

The fossils occur on the surface, or are imbedded in nodular basalt
over several miles, being found- in blocks of indurated clay, chert, and
flinty slate. The appearance of the indurated clay is the same as in some
of the specitnens from the Sichel Hills, but the clay is harder, full of
cavities, and in some cases passes into perfect chert, or has waved lines

of quartz or opalized matter diffused through the substance of the mass,
< o

* Fossils were first fou!}d at Chicknee by Mr, W, Geddes, May, 1829,
e

s
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Many Physz, Paludine, and a few Limnec of the same species as those
already noticed, are found in this indurated clay or 1mperfect chent,
Some of them are entirely converted into calcedony; others have, the
lime replaced by quartz, which is finely crystallized and covers the surface

of the convolutions; or the columella only is preserved, passing across _
an empty cast of the shell. In some cases, bowever, the structure of the

fossil is unaltered, and it effervesces in acids. Flinty slate without® or-
ganic remains occurs in the neighbourhood of those amorphous m;sses,
and many fragments of the same kind containing large cor: pressed
bivalves are scattered about. In one block of this kind, portions of palm
wood mineralized by black flint, intersected by fine veins of a light blue
opal, (of the same kind as occurs in some of the specimens of fossil rood
from Antigua, lately presented to the Society by Mr. Stokes,) was
found associated with compressed very thick bivalve shells, probanly re-
ferable to the same species as those of Munnoor. :

Every appearance presented by these rocks indicates the action of the
semifluid basalt on the beds of mud and sand, probably derived from the
neighbouring sandstones and schists, in which the shells previously ex-
isted.

At Hingan-ghit*, a few tmiles further to the north, considerable frag-
ments of silicified palms and other plants were found in a black chert
lying on the basalt, and similar masses, but without fossils, were imbedded
init. I met with no organic remains to the north of this town, the whole
country as far as the city of Nagpoor being covered with a rich black

" goil, from which insulated basaltic hills with flattened summits rise
. 2

abruptly.
Of these hills the most remarkable is that of Seetabuldee, which is
based on decomposing gneiss and mica slate. To Dr. Voysey's descrip-

* In examining with the microscope sections of some of the silicified wood from the
district described, a specimen from the chert of Hingan.ghit appeared to me to be bone,
and Mr. Owen, who has had the kindness to examine it, has ascertained itto belong to a
mammiferous animal. He has favoured me with the following note on this important
fossil:

s< A section of this fossil was prepared sufficiently thin to allow of its being examin-
ed by tranvmitted light under a high magnifying power, when it was found to possess
the structure characteristic of bone, Sections of * Haversian canals,” with their concene
tric lines, were everywhere present, interspersed with numerous Purkingian cells or
corpuscles ; the size and disposition of these characteristic parts of the osseous struc-
ture agreed with those of the bones of the Mammalia. It was highly satisfactory to find
the microscopic test as available in demaonstrating the presence of bone, when ordinary
characters and the unassisted eye would have le.', the matter doubtfu), asitisin reference
to the determination of the teeth,”—July, 1839,

0
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tion* I Eave nothing to add ; but as it has been inferredf, that the “flat-
.fened summits and long flat outline” of the low ranges connected with

\this. celebrated hill, and forming the eastern part of the great trap dis-

trict, are composed of basalt having the same stratified appearance as
that of other parts of the formation, it is necessary to mention, that they
are formed of globular basalt such as has been already described, or of
badaltic columns of very regular forms, which diverge from.the centre of
the%.ill and incline outwards at an angle of 45°

with the horizon, or form
a figured pavement on the flat summits, :

Origin of Minerals in Trap Rocks.

The lower part of the hill of Seetabuldee itself exhibits a tendency to -
colutznar structure, caused by horizontal and vertical partings, the sides
of which are coated with thin plates of calcedony, and, according to
_Captain Jenkins}, of calc spar. These minerals are not confounded
with the substance of the basalt, and may be the result of infiltration
or sublimation of siliceous and “calcareous matters. In no other situa-
tion did I meet with an example in which either of these processes
would account for the occurrence of the calcedonies, zeolites, cale-spar,
&c. found in the amygdaloids and nodular basalt of Iadia.. Almost
everywhere, calcareous spar is more rare than siliceous minerals, which
would not be the case were they derived from infiltration, if we are to
interpret the past by the present operations of pature. Wherever I have
met with the basalt, and in the neighbourhood of every greenstone dike

-or insulated mass of that rock, and under every layer of basaltic soil

in' India, calcareous matter is deposited, and has even occasionally a
crystalline structure. In the escarpments of the Mysore ghits, veing
of basalt, not two inches thick, ramify through the granite, and are:
coated with a compact layer of carbonate of lime. Voysey found the
graunite in the neighbourhood ot the basalt intermizxed with calcareous
matter, indications of which I have myself seen, in the deposit of tuff
on the summit of granitic logging-stones near greenstone, If; then, we
suppose infiltration to have deposited the calcedonies, agates, &c., &c.,
when chemical action is presumed to have been more powerful than at
present, a greater number of the cavities would have been filled with
lime than with such intractable substances, which is not the case. These
are also frequently intermixed with the basalt in a manner which could,

* Asiatic Researches, vol. xviii, ©
+ Geaological Transa.ehons, Second Series, vol. 4th, p. 410,
*$ Asiatic Researckes, vol. xviii., p. 199,
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have been produced only by their being formed simultaneously. I have
seen masses of calcedony, passing into a black mineral not to be dis’-f’
tinguished from the surrounding basalt. They also occur in the com-
pact nodules where no fluid could have had access, and even in the
cavities of the Seetabuldee basalt, lined by an impervious glassy coat.
In this rock, likewise, cale spar occurs, penetrated by needle-like cry.
stals of the same substance, invested with a crust of the basalt and con-
pected with each side of the cavity, and resembling chiastolite in stfuc-
ture. It isindeed impossible to conceive how many of the appecrances

presented by the agates, cornelians, or drusy cavities in calcedony, °

partially or entirely filled by quartz crystals, or a central mass of cale
spar, could be formed in the way supposed, as the first coating of silex
would effectually close out the further access of the aqueous solution of
that substance ; nor could layers so formed, separate into distinct cavi-
ties, having both sides covered with quartz crystals, as they are some-
times seen to do. It is, however, only by a carveful study of the rocks
themselves, that this can be fully understood. I have selected a few
specimens to show that the majority, if not all the minerals of the Indian
trap rocks, are not formed by infiltration. One of these, perhaps, deserves
particular notice ; it is a mass of calcedony, 8 or 10 inches in length and
6 or & in diameter, of a conical shape, and was found imbedded with its
apex downwards between the globular basalt, and impressed with the

irregularities of its surfice. In another of these specimens the upper -

part is perfectly flat and smooth, withoat any impressions of the basalt,
and is composed of a thick covering of cacholong, parallel stripes of
which appear to indicate the slow cooling of the surface. The centre of
the mass is composed of quartz ecrystals, radiating to the centre, which
is occupied by calcareous spar impressing or impressed by the quartz.
The mode of its occurrence increases the conviction in my mind, that the
only correct theory of the formation of such mineralsin trap rocks, is the
play of the molecular attractions existing between similar particles of
matter. That so eminent an inquirer as Dr. Turner should have asserted

that all calcedonies, rock crystals, &c., even when occutring in volcanic-

rocks, are the result of aqueous infiltration*, I can only account for, by
the difficulty of explaining how carbonic acid is retained at high tempe-
ratures, in any other way than by supposing a great pressure to have
existed at the time the rock was in an ignited state ; but of the existence
of which, proof is often entirely wanting where crystals of carbonate of

* Lecture on the Chemistry of Geology, by Dr. T, Turaer, Edin, New Phil. Journal,
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lime occur. The phenomena exhibited by the vesicular trap, scoriz, and

.o > . . . . .
.. ‘porous chert associated with the Indian basaltic and fossiliferous rocks,

satisfied me, that at the time of their formation they were subject to no
ptessure sufficient to retain the carbonic acid of the altered limestones,
and of the shells and cale spar inclosed in the geodes; but no other ex-
planation presented itself, till I was informed by Mr. Faraday of his
beautiful experiment of exposing carbonate of lime in perfectly dry air
to&\e heat of the oxy-hydrogen blowpipe, without driving off’ its carbonie
acid.\ In the simple apparatus employed by him to show that the reten~
tion of the acid depended on the absence of moisture, no pressure of
any consequence could be exerted on the lime. Guy Lussac has lately
published some experiments on the effect of aqueous vapour in assisting
the escape of carbonic acid from limestone, and concludes, that its agency
is trx'ﬂing"‘; but as he does not appear to have taken the precaution of
drying the’atmospheric air by passing it through sulphuric acid, as was
done by Mr. Faraday, they cannot be considered 2s invalidating the beau-
tiful results obtained by the latter. His observation, however, that the
water contained in limestones is driven off before the carbonic acid and at
a much lower leat, is important, in showing that the calcareous matter
in a rock exposed to voleanic action may lose its water before the car-
bonic acid, and be thus reduced to the state of the carbonate of lime in
Mr. Faraday's platinum tube. These facts will assist in explaining the
anomalics observed in the fossils of the district above referred to, which
often retain their carbonic acid when portions of the rock in which they
occur have been fused by the inclosing basalt, while other portions are

L 3 »
. vesicular from the escape of gaseous matters. The whole phenomena,

indeed, would admit of explanation by supposing, what must in fact have
otcurred, the presence or absence of moisture during the various degrees
of heat to which the rocks were exposed inthe progress of the cruptinn,
and in the course of cooling. A shell, in one part of a rock, may thus
retain its carbonic acid, while in another portion it may be reduced to
_quick Lime, subsequently carried off by the water, leaving only a cast;
and a third may be replaced by silica, or the form of its convolutiops taken
by fine quartz cvystals, perhaps derived from silica rendered gelatinous
by the lime with which it was ignited . '
In stating these views, I venture only to express an opinion forced on.
me by the phenomena under description, and which appear to explain

¢ Annalesde Chimie et de Physique, Oct,, 1836, . i
+ For a knowledge of the fact, thCt lime caleined with finely-divided silica, acts like

be fixed alkalis in rendering it gelatinous and soluble in weak acids, I am indebted to
Cant Qmith af tha Afaibno Tacinecare B TS R .
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some of thein better than the theory of pressure, which, howevef uself{'u
in removing the prejudices against the igneous origin of the (rap. rocks
has been injurious in leading geologists to admit too easily the existenu:

or extensive denudations of solid rocks, supposed t

us pressure
of aqueous p ? No doubt pres

have confined the carbonic acid at the time of eruption. oubt
gure is an efficient agent in some cases™, but not in many to which it hi
lied. . ' .
be?l?h:ptlx)’ap terminates in the line of -section, a few miles to the m?rt'h ¢
the city of Nagpoor, and is succeeded by a red sandstone, the sf-ata ¢
which are bent, fractured, and converted into a compact quartfz rock3 2
the point of confact with the granite which his burst through it, With
in 2 few hundred yards of the ravine where these phe.nomena w?re ob
served, mica slate occurs, and a little beyond, some hll'ls of.gnelss.? .
bed of granular limestone is quarried at the foot of a conical hill of basal
in part composed of a scabrous quartzose, and calcareous rock] aboun'd
ing in drusy cavities, calcedonies and cornelians. Furt.her north, granif
veins pass through a much-elevated limestone, varyir.xg in colour f:rom re
to gray and black, and the stratification of which 1s.near1y obliterate
The gneiss and mica slate forming the neighbouring hills are a‘lso .pen.e
trated by dykes and masses of granitef. To the north of thl? distric
are 50 miles of a wild mountain country, composed of granitic rock
with trap in the asceats and tops of the passes; the basalt then reappear.
and composes great part of the valley of the Nerbudda. .

In a direction south-west of Nagpoor, the nodular basalt is the on.
formation met with as far as Baitool (90 miles), where granitic rocks re
appear; but are succeeded by fine-grained sandstones with fraces of coe
and penetrated by trap dykes ranging from S.E. to NWi. Here, tl
sandstone rises into mountains, and constitutes what appears to be th
continuation of the range forming the division between the v.al.leys of th
Taptee and Nerbudda rivers; and * indarated clay,” containing casts:
the same shells as those of the Sichel range, also occurs.

Before proceeding to notice more particularly the .fOSSiIS, and the ev
dence they afford of the geological era of the int’rusxon of the basalF,
is necessary to make some observations on the Sichel range, and' tl
“connexions of the several formations occurting in the district describe
The basaltic rocks of Nagpoor and of the country to the south, have be

* Transactions of the Royal Society of Edinburgh, vol. vi,, p. 120,

+ Captain Jenkins, in Asiatic Researches, vol. xviil, .
.t Lieuts, Miles and Finnes, Joutnal of the Asiati¢ Society of Bengal, Feb,, 1834, 2
. Dr, Spilsbury, Avgust, 1834, - ) R i -

1840.7 » of the Grreat Basallic District of India. 87

considered by every observer to form the eastern part of the great basal-

- 3 . . . - o, . . .
1 ¢ tic formation of Western India, with which it is continuous, and with
TR,

which it agrees in every particular of general character and mineralogical
structure, and in being connected with stratified rocks, which, as far as
is yet known, are of the same age. The only difference is, that towards

Vo '\:;xe eastern limits of the formation, the hills are less elevated aud the trap

-eaks through the granite and stratified rocks, while to"the west the
megntaing are, with a few exceptions, entirely composed of basalt from
the Kvel of the sea to the loftiest summits,

Lonar Lake, &c.—The Sichel hills, which have heretofore attracted
little attention in a geological point of view, terminate to the west in the
neighbourhood of Lonar, near what appears to have been a vast crater in
the centre of the great basaltic district. As it is the only instance of a
voltanic outburst discovered in this immense Platonic region, a more de~
tailed account of it than has yet been given to the public, may not be
unacceptable®.

It is a nearly circular or oval depression, in a country composed of ta-
bular and nodular basalt, and sloping gently towards it on every side.
It is between three and four miles in circumference at the upper margin
of the precipitous escarpment which rises from the bottom of the valley
about 500 fect. The extent from which the water is collected may be
about six miles in circumference, but no measurements were made. Two
small streams fallinto it from above ; one issuing from a pagoda, to which
it is carried from the gentle slope behind ; and the other passes over asmall
cliff, (PL B.) on which it deposits a considerable quantity of stalactite, The
sides of the crater are covered with a forest inhabited by tigers and game ;
and the bottom is occupied by underwood, a few fields, in the irrigation

of which the water of the streams is nearly expended, and by a small
lake of salt and bitter, greenish water, surrounded by a muddy shore, and
varying in size at different seasons. Many sweet springs issue from the
saline mud, and a well is built within its highest level, the water of which
stands at the same height as that of the lake, though issuing from a depth
of nearly twenty-four feet, .-

I have carefully examined the water of this well, and that of the small
stream at the pagoda above. This last had a specific gravity of 1000-6 ;

* Captain Alexander has publishad a notice of this lake in the Transactions of the Lite.
rary Society of Madras, and in the Edinhurgh Philesophical Joutnal ; but he must have
examined it very cursorily or he would not have overlooked its real aature, and stated it
tobe unfathomable, whean, ig fact, the water is everywhere shallow, An extractfrom a
private letter to Mr. Prinsep, and published in his Journal for June 1834, was written
before I had myself examined the chemi.cal history of the lake,
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and 2000 grains, evaporated at 212°, gave a solid residue of 17;'of a grain,
the greater part of which consisted of muriate of soda with a Hrtle sules
phate, and the remainder of carbonate of lime. The water of the w.ell
below had nearly the same specific gravity, but contained in 2000 grains,
one grain of solid matter, of which 7 of a grain were soluble in water,

and contained muriate of soda and a little sulphuric acid and lime ; the

insoluble part, consisted of carbonate of lime. Neither of the wat/rs
contained any trace of alkaline carbonates or of magnesia. It is an-
necessary to go further into the analysis here, as another bottle pf the
same water had a higher specific gravity, and contained more lime, a
circumstance sufficiently accounted for by the escape of a portion of the
carbonic acid from the'other specimen. The water of the lake is cleas,
and has no unpleasant smell ; but the mud at its bottom is strongly im-
pregnated with sulphuretted hydrogen. In February, 1834, when®the
specimens were collected, the lake was in no place more thaw 5 feet in
depth of water and mud, but when full it may be eight or ten feet deep in
some parts. A layer of salt2 or 8 inches thick covered the bottom uader
the mud, and when broken up and removed, was found to be composed of
a middle plate, with radiating laminz above, and having a striated ap-
pearance below. That obtained by diving and bringing up baskets of the
black mud, at a season when there was much more water in the lake®,
was also formed under the surface of the mud in lamellar spiculi radiat-
ing in every direction}. The salt accumulates slowly, and is collected
only once in several years, the quantity having diminished in consequence
of the mounds erected above the edge of the crater to regulate the supply
of water, having been neglected ; but it is evident, from the great beauty
-of the specimens obtained, that the quality is not affected by this cause.
The salt is collected at theend of the dry season, when the water islow ;
and I observed mounds of the black mud on the banks, covered with an
cfflorescence of tabular crystals. The salt is used for-washing and dying
chintzes, &c., and is exported to considerable distances. I imagined that
the water of thelake in which such large quantities of salt werc deposit-
ed, was saturated ; but I found its specific gravity to be only 1027:65, a
solution of the salt itself obtained from the bottomn at the same time
being 11484 ; and the water rapidly dissolved the crystals thrown into

* July, 1821,

+ The natron of a lake near Maracaybo in South Ameriea occurs in the same way, the
Indians breaking up the layers of salt with Jong poles; and then, by diving, they re-

- move it from uader a bed of mud which covers it, angd they place it in small canocs, as Is
done at Lonar, Journal of the Royal Institution, vol.i., P, 188,

3
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it. On,:analysis, the salt was found to consist in 100 parts: of carbonic
‘dcid, 3% 3 soda, 40°9; water, 20:6 ; insoluble matter, -5, and a trace of a

sulphate, 'This nearly corresponds to the composition of the trona or

striated soda from the lakes of Fezzan, examine} by Mr. R. Phillips*;
" but approaches somewhat nearer to the eqmmleut numbers of the ses-
{ iicarbonate established by that analysis, which is to be aseribed to the
greyter purity of the Lonar salt. ‘The water of the luke c;:nh.med hee
mdes‘.,\d little potash, muriate of soda 20 grains, soequicarbouate of soda
42 ped.ly, and sulphate of soda -1 of agrain in 1000 grains of the water,
Nolime could be detected in it, nor did I discover any magnesia. These
facts confirm Berthollet's theory of the formation of carborate of soda
in the natron lakes of Egypt, viz. that of a mutual decomposition of the
muriate of soda and carbonate of lime when in a pasty state.

The striated soda of Fezzan .nd of this lake, containing half an equi-
valent more”of carbonic acid than ¢an be furnished by carbonate of lime,
renders some modification of his theory necessary ; and the most proba-
ble explanation appears to. be, that the carbonic acid by which the lime
is held in solution in the mud, furnishes the acid, and perhaps indicates
the cxistence of an unstable sesquicarbouate of that substance ; which
is not imprebable from other facts in the history of the union with that
acid. This was suggested by my friend Captain Smith, of the Madras
Engineers, and explains the circumstance s Jdciently. *

Like most points in physical science, these ohservations have other
and more extensive applications than that of affording an explanation of
the production of natron in this lake. Carbonate of soda is extensively
distributed over the surface of the soil in various count.ies, more espe-
cially in the basaltic portion of Central and Western India, and in the
limestone districts of the south; the real relations of’ which have been &
subject of discussion amongst Indian geologists, and inferences unsup-
ported by fact have been drawn from it. In all the places where I have
met with it, or of which detailed information has been obtaived, musriate
of soda and carbonate of lime existed in the soil, and the natron was
found on the surface of the moist earth or mud. Near Guudycottah on
the banks of the Pennar, common salt is interstratified with the upper
schistose strata of the argillaceous limestone on which the sandstone
rests ; and on the surface of the neighbouring soil, natron, contaminated
with muoeh muriate of'soda, is collected aud used in washing and in glass-
making. The salt associated with the linestone, and the water of a
o Baline well dug through it, havmv the speciiic gravity of 10023, coutain

* Journal of thq Noyal Institution, vel. vil., p. 294,



90

. Y
common salt and a little sulphate without any carbonate o
is no doubt produced in the same manner as the Lonar sa
ascertain whether it was also a sesquicarbonate,
portion of native carbonate of soda from another
which Mr. Faraday bad the kindness to furnish me, and I found it to be -

of a mixture of that salt with muriate of soda and a little st.t-
dther

part of India, with :

composed' A
phate. Thc same is probably true of the carbonates found in

countries in similar situations*. A specimen, however, procured ' from
the water of a deep well near London, passing through the Loncon clay
into the chalk, which I received from Professor Daniell, contained the
carbonate ; but as the sesquicarbonate is decomposed by a low heat, no
inference can be founded on the examination of specimens obtained, as
this was, from the boiler of an engiue. .

The absence of Lime in the water of the Lonar Lake is a remarkable
circumstance, but easily accounted for, as the sesquicarbonate of soda
and the water itself precipitate the sulphate and muriate of lime, not-
withstanding the mutual decomposition they undergo when in a semifluid

. state. The Lake of Qurmia, in Persia, is stated by Dr. Marcet to con-
tain no lime, although of a specific gravity of 1165-07, and abounding in
sulphates and muriates. This appearcd very remarkable in an inland sea
nearly 300 miles in circumference, situated in a voleanic country. On
referring to the works of travellerst, it appeared that the streams flowing
into it abounded in lime, which is deposited in large quantity in the form
of a beautiful travertine. The lake is shallow, and at certain seasons
much of it isnearly dry; the water is clear and transparent, but the mud

_of the bottom is loaded with sulphuretted hydrogen, and thick layers of
salt, formed in it under the water, are redissolved on any agitation. . No
fish can live init. All these phenomena are exact counterparts of those
exhibited at Lonar, but no information is given as to the salt collected
from its saline mud, except that Sir John Malcolm states, the salts are
bitter and different from those of the sea. I am, therefore, strongly im-
pressed with the conviction, that sesquicarbonate of soda is formed from
its waters as at Lonar, and precipitates the lime. Dr. Marcet, however,
has given, in the Philosophical Transactions for 1819, the results of an
_examination of a small quantity of this water, which he states to be as

~ follows :

* The carbonate of soda formed by the incineration of salineplants in the deserts of
Northern India, and by the deflagration of nitrate of soda and charcoal in the south of
the Peninsula, must not be confounded with the itatron found in the soil. 4

+ Sir John Malcolm’s History of Persia; Sir Ker Porter’s Travels ; Ouseley’s Travels ;

B

Journal of the Geographical Society, vol, iii: &c.
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. » Precipitate from 500 grains of the water by nitrate of sil-
VETiiiiaiieensensaviee
1 . et s bessssernes 0 2370
2. By nitrate of baryta....eeeceinenereniseessonnne 62’0
3. Magnesian precipitate by carbonate of ammonia and phos- -
. phate of 80Ga.....c.cerseriennnnes !
\nd he ot o - s s ecenesnnennn s 105
W , that although it contains no lime, it yields twefity times as
: ke s;x}]phunc acid and six times as much muriatic acid’as sea water
o:; ut I?r. I\.Jarcet had only 150 grains of this waterto operate on,
and muyrely gives in a tabular form, along with many specimens of sea
X}ater,.the quantity of precipitate caused by the various reagents; and
3 . . ?
! ére is no evidence that the precipitate from muriate of baryta was not
fn 'psfrt, caused by carbonate of soda. Itis, at all events, worthy of th;
inquiry of future travellers*. : o

Thg Lak.e of Ourmia, like that of Lonar, contains potash, which 1 di'd
not detect in the springs running into the latter, but its,sourcei
doubt in the decaying (and when I visited it, burning) trees on thef -
rounding precipices. The sulphuretted hydrogen adhering to the D;""
has been supposed to be derived from volcanic sources, but I hay . :}'
served the same phenomenon in the salt water iulets’alon the Ie d(', .
coast, wherever the- bottom contained argillaceous and cgarbona:e s
matter ; and it even goes so far as to form considerable quantities of ;‘;5
phur and, I have reason to believe, sulphuric acid, although on this oin;
the proof is defective. The effect is to be ascribed to the decomposi-
tion of the sulphates of the water by the carbon; and the clay prolibl
only prevents its passing off into the air or mixing with the water, b thy
power of adhesion. Similar actions have gone on in former time's i{l the
alluvium on which the city of Madras stands, and probably in mor:
ancient depositst. -

) The ancient crater of Lonar seems never to have been an active erop~
m? ve-nt, 28 no scoria: orlava currents can be traced around its margin
whn::h is too distinct and unaltered to admit of any probability of thgesé
t:avx.ng been subsequently removed by denudation. A certain degree of
lorcible elevation was sustained by the margin of the lake, when the

. ge s
‘e"lf ab:arbona‘:c exists in the water, it must be of the same composition as that of
‘erzan, Maracaybo,. and Lonar, as the carbonate would precipitat
. ¢ .

vhich the sesquicarbonate would not. prece fhe msgaesian sl

+ No sulphuretted hydrogen can be detected in the water of the springs running into
he lake, The hotspring of AnhoniSimhoni, in the sandstone and basaltic district be-

ween the valley of Berar and the Nerbudda, I have found to contain sulphuretted hye

rogen and muriate of soda, without lime,

L]
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explosion or subsidence happened from which the great® derression | i,;‘;ﬁ:%‘;’;nft:tflgral‘ut.ic districts, and the conclusion of the eruptions
took its origin. . i \T D Osslls were entombed ; but at present there is no proo
From Lonar the basaltic district extends to the south as far as Beder; fe =t uen having been the case ; and all observers have considersd the er
to the west. 200 miles to Bombay ; and northward, to the banks of the ',‘ 3 txon? to have been contemporaneous ; an opinion, to a certain ext
Nerbuddh pear the ascient cities of Indoor and Mhysir, reported to, L 4 \_\‘.:?"hrmed by the occurrence of the same fossils in very distat loc
have be n baried at a remoteé period under volcanic eruptions. To ﬂ‘é 258 : } : . *
east, the grefit basaltic country of Berar extends as far as Nagpoor; ,i'“‘d The sandstone and argillaceous limestone I have myse}” trace‘d fi
the Sichel range passes in a §. E. by E_ direction to the confluerde of ‘ the eighbourhood of Nagpoor nearly to the junction ‘of the Wiun

the Wurdah and Godavery, and towards the eastern ghats. HotSprings with tae Godavery, bearing

the same characters as in the’ vicinity of
and streams loaded with carbonate of lime, oceur along the line of eleva-

fossil beds ; and I have collected specimens of the same rocks at w

tion of these mountains at Mahoor, Urjunab, Kair, Byorah, and at o4 ousplaces between this and Badrachellum and the diamond mines
PBadrachellum, a short distance above the pass through wlhich the Goda- - the neighbourhood of the Kistnah. This tract, for 250 miles, is ne:
very reaches the alluvial plyins of the coast. The spring of Byorah is an yointerrupted forest, and presents many difficulties in the investi
surounded by sandstone and limestone rocks, and carbonic acid escapes tion of its geological structure. "Trap rocks and basaltic seil ocew
- with the water, which has a temperature of 110° and holds lime in solu= many parts of the course of the Godavery, and granite of the usual ¢!
tion*. That of Badrachellum, which rises in the sandy bed of the Go- acter is occasionally met with. Dr. Voysey, who investigated gr
dave;y, has a temperature of 140°, and contains sulphuretted hydrogen, part of it with his usual accuracy, degeribes the sandstone as constitnt
also sulphates and muriates of soda and lime. A sandstone resembling a range of mountains 60 miles in extent, to the north-west of Bad
the cement of the Bangnapilly diamoud breccia and the rock of Won, chellum; and the surface rock 20 miles south of Ellore (near the al
protrudes from the sandy bed of the river near the spring; and granite, vial plains of the Kistnah and the diamond mineés), also at Muungapett
basalt, and a red schist resembling that’so common in the diamond dis- the Godavery, where I found silicified wood resembling that of Pon
tricts, oceur in the neighbourhood ; diamonds also are occasionally found, " cherry*.  Fossil weod was also seen by Mr. Geddes strewed over f
Other hot springs are reported to exist in this line of elevation; but country N.W. of this point, towards the junction with the - Wurd
that wild ‘apd little-known country, far removed from the residence of Where the sandstone of the Godavery meets the granite to the west, |
any Eurcpean, must long remmain in a great measure unexplored. Y Voysey states that it can hardly be recognised as the same rock, e
"The facts stated in the preceding pages prove that the basaltic rocks, sisting of a conglomerate containing quartz, felspar, and ronnded pie
by which so much of Western aud Central India are covered, are more of grauite resembling that of the eastern ghats. The argillaceous lin
recant than the sandstone and argillaceous limestone of the basins of the stone occurs in the same district, and is more widely distributed t}
Pennar, Kistnab, Godavery, and of the mountains south of the Nerbud- D1. Voysey supposed. He found it at an elevation of 2600 feet abc
da; and that, notwithstanding the frequent occuitence of these rocks in the sea, and exhibiting marks of great disturbance, dipping to the S..
a herizontal position, they bave been subjected to violent operations, and at the summits of the hills intermixed with quartz rocky. Dr. Ve
which have in many iustances elevated the strata and remarkably altered " sey considers these formations at the lower part of the Godavery, to
the rocks thewselves. It also appears, from observations made on the the same as those of the Kistnah and Peanar; and in this opinion [ fu
borders of the trap districts, and in otber places where the primary rocks coincide, although I have found the continuity of the sandstone a
and the sandstones and lhmestones are not entirely concealed, that the ) .
basalt ias burst forth from vumerous fractures in these formations, pro- * Journal of the Asiatic Society, vol. ii., p. 402. The tenor of Dr, Vogsey’s obs
bably sinmltancously, although often forming insulated masses. It is vations in thisplace seem to show that he considered the * clay slate,” in which
possible, thut mare than oue period of eruptive violence may have oc- included the sandstone, to belong to the same formation cs the limestone ; & conclus

I had formed before meeting with his paper, and which has not been exjressly stated
any of his writings yet given to thgpublic. ’

¥ The structure of the wood is beautifully preserved : it s conifercus, June 24, 18
.
%

curred between the era of the formatign of the greenstone dykes, so _

® Jourpal of the Asistic Socfety of Bengal, vol.ii., p. 397,
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argillaceous limestone to be interrupted by a
tending from the delta of the Kistnah to t
Deckan. Some of the hills, however, have caps of sandstone. In the
~ .present state of our knowledge, it is difficult to form any correct notion
as to the ip and direction of these rocks.
and elevatio, by the granite are, however, sufficiently apparent. .
; d associated w;f(th

Sandstones and schists of the same characters, an
eat tribu-

the same rocks; are also extensively distributed along the gr

narrow band of granite, ex-

he granitic platform of the’ 'j,

s
‘

- Indications of derangement |

-

taries of the Kistnah, in the southern Mahratta country, near the west- ...

ern ghats, and a lit
described by Colonel Sykes (Geol. Trans., 24 Series, vol. IV.). Tke

Yimits of this part of the formations bave been but imperfectly traced.
According to Dr. Christie’s observations and my own, they are the same
as those of the Cuddapah district*. The occurrence of sandstones and
stratified limestones in this situation, is a fact of great importance, which
has escaped the notice of those, who have speculated on the period of
elevation of the great mountain chains of the peninsula. It was for this
reason, that I selected the line of section fromm Madras to Atchera, on
the western coast, within the limits assigned by Colonel Sykes to the
basalt, and near to which I discovered the sandstone below the escarp-
ment of the western ghits, (Plate, Section 2). In the pagoda
of the town, I observed several quartzose sandstone pillars ; and 1T dis-
covered the rock itself forming a small range of hills to the south of the
town, and dipping at a considerable angle to the N.W. The stone is
similar to that of the hills, near the Chinoor diamond mines. The rock
at the entrance of the inlet is laterite, having the appearance of horizon-
tal stratification; and there are some indications of trap below it; but of
this I could not obtain positive evidence. Colonel Sykes, however, states
that the basalt occurs a little to the nouth at Malwan ; and I foond it at
Colter, and other places to the north, underlying the laterite, at the foot
and on the escarpments of the hills. These facts are sufficient to show,
that the elevation of the western ghats in this part of their course, was
+ posterior to the deposition of the sandstones, which, for the present, must
be considered as contemporaneous over all the districts described. Lam
aware of the uncertain nature of mineralogical characters, as character-
izing different formations; but in rocks exhibiting such remarkable ap-
pearances and relations over such extensive areas, and when no organic
remains exist in them, I do not think it wrong, to place some confidence
in the evidence they afford, more particularly in the south of India,

s Edinburgh New Philosophica} Journal, 1828 and 1829,

tle to the south of the part of the basaltic district
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" wh i i
ere the rapid changes of formations, so common in Furope, are quite

'* unknown.

; . The speculations of Elie de Beaumont on the age of these mountains
is founded on negative evidence and analogies which appear to me tl
have .little weight ; nor can I consider the remarks of Dr. Ben.a. fouudeg
on his excellent researches on the geology of the Neilgherry m’ountains
as m?re conclusive. The non-occurrence of stratified ;rocks and o;‘
or’ga_a-mc remains in a high granitic table land, affords no gi-oof that these
moun,t_ains have not beenrecently elevated ; and the pleutiful occurrence of
ferruginous sandstone, containing brown coal, liguite, and mineral copal
’

« at the foot of the Travancore monntains, show that these inferences have

been too hastily drawn, when such gigautic generalizations were to be

established.
1

AGE oF ‘THE DiAMOND SANDSTONE AND ARGILLACEOUS LivestoNe

b - .
nm‘z sl::n el:gz::j ::7 nthc(:) :fii t i(:)fl;] tl.le dl"amond “sandstone and argiliaceous
is, that they belong to the more ancient
secondary, or even transition rocks; an opinion, which is not at all con-
tradicted by their frequent occurrence in horizontal strata, a5 they conld
n?t have been deposited in the situations in which they are now found
'lhe_ facts I have stated, will enable others to estimate the correctness o.
a.n impression founded on the structure, geological . relations, and occa-f
sional nearly vertical position of the strata. On this subject, I would
e.xpress no decided opinion, but recommend an examination of the junce
tion of these formations with the stratified and unstratified primary rocks
with a view to this question, ' ,
) The sandstones and limestones of Bundlecund and Malwa correspond
11'1 many particulars with those of the south of India, and have been con-
sidered by all writers as belonging to the same formations. The sand-
stone, Major Franklin considers to be the same as the saliferous sand-
stone of England* ; to which it has been objected, that the salt diffused
through the soil of Bundlecund may not be derived frem this source, as -
it has never been discovered in that rock. I have also ascertained tihat
salt occurs in all the formations of India, from granite to recent alluvium
I have, indeed, never met with a saline spring in the sandstone, but tm‘s.
T conrider to be accldental, that rock befug generally placed in inacces- i
sible situations. I have, however, found thin seams of salt, interstrati-
fied with the upper schistose layers of the argillaceous limestone, in the
o

"Geol. Trans,, 2ud Series, vol, iii,, Part],
. L]
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' | o i ight, be=~
immediate neighbourhood of a eliff of sandstone 300- t;eetp ::e:eng: .m .
i imi bist was interposed. 1
wer beds of which a similar sc s 'L
\ Major Franklin's opinion of the diamond sand-

stone is, that in the peninsula, this

tween the 1
important objection to

nes t i sand i
stones belonging to the new r.eds o e au mneh of longie
sandstone, ‘throughout 8§00 miles of latitude, a

iag.” ‘Nor can 1 find
tude, is superrir to the limestone he has called * an; . ccé\n(::y o
. sufficient proot in his memoirs, or in othel: papers on the e o d’,e
.. the Nerbudda and the Ganges, that this limestone repobses sirecty e
: sandstone; and it is evident, that no inference can be tou d e
vel in a country so much altered by deuu L i
But should it be hereafter found,
ctually occupy

occurrence at a higher le
and the intrusion of eruptive rocks.

i i «und- does a
imestone in certain parts of Bundlecun i
e oo ! e fact would mot be conclusive

ighe ical position, th »
e v & ’ and south, belonging

i - di 3 north
against the diamond sandstones of the « B el of oot
(as every thing indicates) to the same formation. s oy
nion, that the argillaceous limestone and the sandstone constlku oy
one formation, although I do nat think tha they should be -s;}))nh enbr( o

l S >
such in the present state of our knowledge. The bas::lt:!;lmN z:;udd'l )
. 2 ks to the north and south of the INe a,
up and penetrated these roc o
connected with the same system of trap rocks, and was prf)t;;mbl{’ er::nd-
at a period much more recent than either of those to which the
stones and limestones have been referred.

Inferences respecting thi Freshwater Fossils. |
On the evidence on this subject afforded by the foss.ils 1mbedde(}1) md:f
covered by the basalt, I shall now make a few obser\'zzsxorlxs.sof:’z:bt f
scriptions of the shells, 1 am indebted to Mr. J. De Carle b Syv;hiCh
The-e fossils all belong to freshwater genera, and .’tc;)1 speuitajn -
have not yet been discovered recent. I have not bf:ef) }z: be‘tt'z :)the e
seeds of Asiatic Crare, vor the valves of :m‘y Cypris u}l a x-lh%bmn oot
warers of India. 'The shells, however, all dxﬁ'erl from t\?seb;n a(; ; mg the
rivers of the neighbouring cquntry,' :s farn:sz ﬁi’{‘r.of:e“c:uys)]eus’ w)lr)i‘:h
j by comparing them with a collec whict
‘I:Ox‘rjlfiiugfrei,ng); resigexxceoof several years at Nagpoor ; nor do It .tl;m];;;
possible that any of the larger shells could have escaped mg lmx)] xlcs, X
they still ivhabit the vorthern branches of'tile Goduvery: : one t 5h ]i;
also, had the kindness to allow me to exam'u?? a collectxon’o recen f seag
made by him near the western ghats, con‘fhtmg of the same specie

# Sce Plate, and D_escription. N

i
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those of the Berar valley, and they are of course different from the fossils.
{ also falled to detect amongst them any of the shells contaiued in 2
i’:-?’larg.e collection of recent land and freshwater Testacea from Bengal, pre-
b sented to the Zoological Society by Mr. Benson. It may therefora.bhe

ﬁ‘gnferred, that the fossils do not belong to recent species. I

Gyrogonites have not yet been observed in any deposit mzre ancient
than the freshwater formations of the hasia of Paris.  Cywrides occur
in the tertiary strata, and in the Weald clay below the ctalk, and per=
haps irr the Birdiehouse limestone of the Edinburgh coal-field. OFf the
other five genera discovered in these fossil beds, two have hitherto been
found only recent or in tertiary deposits, viz. Limnea and Physa ; and
the best characterized specimens of some of the others are referable to
the same period. It is therefore extremely probable, that the basalt in
whicls these fossils are imbedded, and which hag altered the rocks in
which they occur, belongs to the tertiary epoch ; but to which period, I
fear we have not the means of forming any decided opinion. Though
none of the species are recent, yet they are too few andin too ruinous 2
state to admit of any general cdnclusions ; although, from the very great
number of individuals collected in various localities, without adding
any fresh species, it is probable that nearly the whole which exist have
been procured. But when the vast extent of the country occupied by
the basalt is considered, and that a still greater tract was broken up or
disturbed at the time of its eruption, it will not appear improbable, that
a rule, founded on the disappearance of marine shells in districts ex-
posed to no such extensive causes of destruction of animal life, should
not apply. .

In the preceding pages, T have described the fossils discovered by Mr.
Geddes and myself in various parts of the Sichel mountains, and the
Valley of Berar, extending through the great trap district for 140 miles;
and I shall now shortly refer to other localities at great distances from

each other, where the same fossils have been found in similar r
buried under the basalt.

ocks,
Orner Districts or INpIA IN Wiicyr siMILaR Fresnwarcr Surris
HAVE BEEN FOUND. ‘

Dr. Spilsbury discovered, eighteen miles from J ubalpoor, in an undu~
Iating plain studded with irregular 1masses of trap, blocks of * indurated
clay,” containing casts of fossit shells, for the most part siliceous, and
resembling those discovered bytDr. Voysey in the Gawilghur range*, At

* Journal of the Asiatic Society of Bengal, vol, i, p. 205,

i
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Saugor, nearly 100 miles to the north-west, reversed shells, stated to’
exactly the same as those of Jubalpoor, were discovered by Dr? Spry in-

a bed of limestone, entirely surrounded by an ampbhitheatre of trap hills7s)

ferousMimestone is covered by 17 feet of basalt, and rests on a coarse- si-/)'
liceous gist, under which basalt is again met with. In the same neigh- *
bourhood fiye specimens of silicified palms are found. Jubalpoor and
Saugor are s.tvated to the north of the Nerbudda, in the great Vindya
range ; and in the same district fossil bones of Mammalia occur inlime-
stone capped by basalt. The drawings of the shells differ a little from
each othert, but the fossils are stated to be the same ; and, as far as Mr.
Sowerby could judge, they do not differ from the Physa Prinsepii. 'Lbe
similarity was more obvious in other specimens left in India, and I have
no doubt of their being the same. It is, however, desirable that the spe-
cimens themselves, in the Museum of the Asiatic Society. of Bengal,
should be compared, that the connexion of the northern and southern
portions of the trap formation may be placed beyond a doubt. South of
the Nerbudda, fossils are again met with in the mountainous country,
porth of the sources of the Taptee, at a place called Jirpah, near to
which trap hills have broken through the sandstone. Dr. Voysey, in
speaking of the heat of the steel furnaces of Neermul, notices the occure
rence of an  indurated clay” containing fossils at this place, but he
gives no further information regarding them}. In a small specimen of
this rock, Mr. Sowerby recoguized the Paludina Deccanensis, and a por-
tion of a larger shell, probably the Physa Prinsepii; and the matrix is
the same as the fossiliferous * indurated clay” from Gawilghur ; it also
wuch resembles many of the varieties of chert in which the Berar fossils
are found. 'The third range of hills has been described by Dr. Voysey
under the name of the Gawilghur Mountains, and it forms a very re-
markable feature in the physical geography of Central India. In this
lofty basaltic range, Dr. Voysey discovered fossil shells, the situation
of which he has accurately described§; but as his account of them,
hes been so far misunderstood, as to induce Mr. Conybeare to state
that they occur in ¢ lias-like beds|,” and Colonel Sykes in a recent

® Journal of the Asiatic Society, pp- 876, 639.
4 Ibid., p. 583, Plate 20,

1 Ibid,, vol. i, p. 217,

1 Asiatic Researches, vol. xviii., p. 187.

I} Report to the British Association, 1832,

in_yhich a lower range of compact sandstone is included*. This fossili-

—

©
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: geposit*, it is necessary to mention that they are found in mountains in

wﬁ?‘;reat part .c?mposed of basalt resembling that of the Giant's Causewa

- but ,containing, more frequently, crystals of olivine, of basaltic horZ:

5 blende, af)d carbonate of lime. Thisrock passes into a wacké, harisge -

5 f.veiry variety of structure and induration known amongst tra';"roc;sﬁ
o;ax:to vwﬁm}t2 has bee{x called stratified basalt, from the pam]l(!iis;m of it;
planes, *the summits of many of the ravines presenting r. continued

stl;ztun} for many thousand yardst.” '
bl colon,and wer b sommt f ot e ot o
o colus n : t able-land of Jillan, he
en pass pres.entmg a perpendicular section, above the road, of
30:feet, and below it, a rapid descent of between 40 and 50. The ]c:wer
, ‘;:ar.t' <:f thei se.ction, as well as the pathway, is composed of wacké, and
] Iying on it, is a stratum of earthy clay of different degreesi of indura-
tion, 20 yards in length and about 2 feet thick, containing a great num-
_‘ber of entire and broken shells,” which are much compressed, and do
s, This hed of ey pobecs i she e ot s e
: e characters of a stratum.
which Dr. Voysey says, seems to have been depressed by an overlyin :
mass, 15 feet thick, of the nodular basalt or wacké so common in ti .
hills. The vertical fissures, which are so * remarkable in trap rocisse
are prolonged from both the upper and lower rocks, into the shell’
stratum, although there is no intermixture of substance.” The stone ig
which these fossils oceur, is similar to that of Jirpah, and of many of
the specimens from the Sichel range and the valley of Berar; andythe
casts and fragments of the shells resemble those of the Paluc;inse and
ofher shells of that district. Between these mountains and the Sichel
hills, the great valley of Berar is included, but the two ranges closely
correspond in the nature of the soil and rocks, and in their fESSiliferous
beds: They are not, howerer, exactly parallel ; nor do I think, that we
are justified in classing them with the Vindya range to the north of the
Nerbudda, or with the range which separates the valley of that river from
the valley of the Taptee,

It is evident, from the same fossils being found in all these ranges, se«
veral hundred miles distant from each other, and from the sam; se,con-
dary foc_ks being broken up and altered, that the basalt of which they
are principally composed was, in part at least, erupted at the same time ;

* Geol. Trans., 2d Series, vol. iv., p. 426.
_ ¥ Dr. Voysey, Asiatic Researches, v3l. xviii,, p. 127,
% Asiatic Researches, vol. xviil., p, 192, 3 fati i
o i e 3 i, P 192, a:xd Journal of the Asiatic Society of Dengal,

<
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our Pléte, fossil shells are figured, which bear considerable resem-

:":blance to some specimens of Unio from the Sichel Hills, but not suf-
~J ficlently to identify them. ‘
, - of Sub-Himalayan fossils, so ably investigated by Licuts. Baker gad. -
',:\_Durand, and are stated By Mr. Prinsep, in a note, to be identjeal with -

They form part of the Dadapoor collection

specimens collected by C'olonel Burney with the bones of the 41 astodon,
&e.in Ava. He adds, that they probably belong to the lar;.: and thick -

species of Cyrena noticed by Professor Buckland as occurying in a blue

and mirly clay near the locality of the fossil bones collected by Mr,

Crawford (Geol. Trans., 2nd Series, vol. v.) ; but I found the specimens
of these shells in the Society’s collection, to differ both from those of
the Sub-Himalayahs and of Central India, ' U

Mr. Pentland, in the same volume of the Geological Transactions,
-makes the following observations on Indian tertiary deposits : % How far

¢ the same formation may be prolonged in a southerly direction along the
“ peninsulas of Malacca and of Hindoostan it is impossible to say ; ale
‘ though we possess proofs of its existence at Madras, where it containg
** the same species of shells as o the Brahma-putra, and at Pondicherry,
* where it envelopes the great masses of silicified wood found near that
“city.” (p.394). The formation on which Madras stands is, however,
erroneously referred to the tertiary epoch, being a recent alluvium, accu-
mulated by the joint action of the rivers and breakers, and containing
the same shells as now inhabit the mud of the salt-water inlets and sea.
- shore of the Carnatic. ) :

With regard to the age of the silicified wood of Pondicherry, no facts
have yet been ascertained which can justify any conclusion. It is, how-
ever, to be hoped, that a gentleman familiarly acquainted with the tere
tiary and volcanic rocks of Greece and ot
positive information regarding the
containing the silicified trees and t
obsidians, and other indications offy
neighbourhood. X f

it 1&
action said Ty

ét?{}q%

RELATIVE AGE ATERITE AND Travp,
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t Geol. Trans,, st Series, vol, v., p. 329,
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patan; and Goa, and I have traced it in the deep and narr(::lylvr&teg.s;
of Coorg, at various heights, from the level oi: the sea to :\;; . Other)
. sand feet above it ; but as in all those places Tt res.ts o.n sy t
- .= »¥ic rocks, from the decomposition of wb'xch, in. situ,
:eason t suppose that this remarkable formatio
as to its Age can be drawn from these facts.' PR
other placeé on the coast of the great' basaltic distric ,l e e
basalt, forming the summits of the hlll.s, or an‘ external OSizion o
trap which constitutes the body of the hill. . This superp O s
bited in ravines passing through the laterite, or whereltb Saarery
thinned off so much, that it can be separated from the ba.sa t e (‘)1- ,Pd e
has most commonly a stratified arrangement, often highly inc 12 .erv;d
parallel to the precipitous face of the h{i‘ll.h I;) ha; :lsgpt\i:::not hsé e
above the ghats, and in the table-land of the deckan, .f (he &o
f nd Manjera rivers, resting oa basalt ; it is there ol:e p X
tdl?:l: ?;leatrap hasjbeen protruded from bel?w sif)ce the laten::r e;zs:)n;:;
its present form. It would be improper, in this place, ;o ;zn o
‘ details regarding a formation which extendds1 ov:lx;l m;;:;;; i : ea » Cye per-
i the coasts of Coromandel a . Ce
ll[r‘xsduilaa.’ CI?Idoirflf:erent portions of these vast count‘ries, sev.eral vaer::ltx:a:f
" this rock are met with, well deserving of ;(;tg::::s z;tl‘l)t:ggi:\:de e
sition is the same over g : :
i?‘tle;ﬁ?x?;e,c:rzp:owhere is any proof to be found of its being og slecz;:n;iz
origin*, or the equivalent of certain Eurtfpean rocks, as sup‘-f.(;e merCks
de Beaumont. Under the name of laterite, however, very ditlere ok
have been included ; such as the ferruginous clays and sandy b?ds 1;!10 :n-
lying the alluvium of the Trawady, near Rangoon, and a gex;r:gllx’l;\: ns,o“.
glomerate now\égﬁniﬁmggy p!af:es from decom})ose e .
dated latery éq‘r@s)‘mmd éon; m;lg fragmeunts of grax? X
sionallyfen ng 3. < N .
Bt e o R e
sionallxgi" founded vgjth‘,labt;erit.e,ia d in e ets s know
v ¢ name 2k is applied to that rock i y
w1 ‘eil?:ng:es:g?a of the dlamond sandstone of the Pennar have

At Colter, however, and
it rests on the

ref o1 I : ‘
bock 4 to be bent in a remarkable manner by the intrusion f)f
" Nod in. Y 1 ed in a semiflnid
this . Wnd in other ingtancesft had apparently escap
- * -
state b

frger ftables, carrying with it fragments
‘d&/:vell defined, that T thought I could

‘ ‘ itl fation.
& Calder, Aslatlc Researches, vol. xviil. anybeue, Report tg British Associa

v

there is much |
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n is derived, po mference(f‘.
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Ing thes? appearances, the character of the rock differed so much from
fany varieties of basalt I had then seen in India, that I hesitated about
ref'e{rring it to the trap family, till I had seen varieties of a red wacké
much resembling it, constituting part of the basaltic mountains of tha
island of Salsette. Itisin a substance of this kind, interstratifi:d with -
ernier describes the diamond mines of Beejapoor'fb
have been worked in former times. The transitory nature of the politi. * -
cal divisions of this part of India, and the decay or desevtion of many". .
towns and villages, have hitherto prevented the identification of these
mines; but enough has been said to show the importance of caution in
reasoning on individual facts, relative to one of the

> most singular and
extensive formations anywhere to be found, ‘

: Note,

The freshwater shells described in the preceding pages, must have in-
habited sheets of fresh water of which no traces can now be discovered,
in the configuration of the mo&ntainous tracts, in which they for the
most part occur.  No natural lakes exist in these districts, nor could
shells have accumulated in such quantity in rivers similar to those which
now intersect the country. It may, however, be supposed that the sand-
stone and limestone rocks of Berar had once a position sitnilar to that
which the same rocks now occupy in the basins of the Kistnah and Pen-
nar. Voysey describes thesc rivers as passing through the Nulla-Mulla
range by gaps or fissures * which have been produced by some great con-
* vulsion, which at the same time that it formed the beds of these rivers,
“ gave passage to the accumulated waters of some vast lakes situated
“ near the outlets.” “ The tortuous course of the Kistnah is bounded

* for upwards of 70 miles by lofty and precipitous banks, which -in some
¢ places rise 1000 feet above its level, the opposite sides of the chasm .-
* correspending in an exact manner. Ravines of this description are not

‘“ unfrequent all over the range, and the exact correspondence of their
* salient and re-entering angles, together with the abriptness of their
¢ origin, totally preclude the supposition of their being hollowed out
“ by the action of running water*” Such seems also to have.
been the case, where the Pennar passes through a narrow gorge

in the Gundicottah sandstone hills. Through the upper part of
its course, this river flows over a flat country covered with

alluvial soil, at right angles to the hills; but it finds an exit

M Asiatic Researches, vol., xv,, p. 123, 124,
L
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through them, by a fracture in the wall which in former times had aj
parently dammed up its waters. The ‘strata have been much &lsturbes

* probably by the eruption of the basalt, which is seen at the foot of th

sandstone hills on the opporite side of the valley, from which the Gur
dicottal. range appears to have been separated. Plate, Section 2

It shoul{l, however, be stated, that ravines formed in this sandstone, L

the action of the streams now flowing in them, exbibit abrupt precipice
the opposite:iides of which correspond to each other as Voysey h:
described. - :

S—————

The sections accompanying this paper were constructed by Captai
Smith, of the Madras Engineers, F. R. 8., from information containé
in my notes made during several journeys in the lines represented, an
from some published papers. The information is by no means complett
but, I believe, it will be found to be correct as far as it goes.. In conss
quence of the great length of the lines to be represented, and the con
paratively noderate height of the hills, it would have been impossibl
to have given the different formations of sufficient size to have bee
seen in a distinct manner without great distortion of the strata, had tt
whole distance been represented. Breaks, therefore, have been intrc
duced, representing the continuance of the same rock for the numb
of miles specified in each instance. In the Baulpilly valley and in son
other localities (Sect. 2) the summits of the hills are almost inaccess
ble, and it has consequently been impossible to represent them as the
occur in the exact line of section. Ihave therefore been eontent !
exhibit the strata as they occur at their bases, with the exception of
few of the hills which have been more carefully examined, and which co!
respond in appearance to those which are as yet unesplored.

Section st passes fiom the Bangnapilly diamond mines to the vall
of the Nerbudda, with the view of counccting Section No. 1, across t!
peninsula, with a line ranning north and south through its centre ; ai
which might ‘easily be continued to the Himalayah mountains to t!
north and Ceylon to the south.—7Zransactions of the Geological Socie
of London, Second Series, vol. 5, part 3, pp. 537-5735. ’
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__,.'.y IL—22n the Ehtmnalagy of the Himalayas and of India.—~Dy the

Rev F. W. Hopg, F.R.S, F.L.S, &ec., President of the Entomolo-
gical Society of London.* . S

It may by some be considered a proof of presamption, that iny indi-kf’

vidual should undertake to -describe the entomo-geographical character.

of a country which he has never visited ; and bold, I am willing to allow,
is the attempt to embrace, in my views, not only the distrfbution of In-
sects in the Himalayas, but those also of the whole Continent of India -
and its adjacent islands. Possessing, however, one of the richest Cabi-
nets of Oriental Entomology to be found in this or any other country,
the major part of the species collected at Caleutta, Madras, Poonn, and
Singapore, and in the islands of Java and Ceylon ; and through the kind~
ness of my friends, the late lamented General Hardwicke, Colouels Sykes
and Whitehil, Captains Law, Smee, and Smith, having access to their
rich and extensive collections from Nepal, Bombay, and the Deccan; I
may be enabled, perbaps, from, such a mass of materials, to offer some
pew facts respecting the geographical distribution of Insects, a subject
apparently little studied, and certainly not sufficiently appreciated. It
is, indeed, with diffidence that I undertake a task beset on all sides with
difficultics ; and before I enter on it, T claim the indulgence of my
readers, and solicit them to regard the present attempt merely as an -
outline sketcl, which can afterwards be tilled up with greater accuracy,
as our acquaintance with the nature of the soil, and ths forms of animal
and vegetable life belonging to the East, become better kuown. The

entomological character of a country is particalarly influenced by three

things ; first, by its temperature; sccondly, by its vegetation; and,
lastly, by its soil ; and, perbaps, a few remarks on these subjects (relating
chiefly to the Eastern world) may not here be deemed out of place, be-
fore entering more fully into the entomology of the Himalagas and of
India.

* The Author has to apologize to the Rev. Mr. Hope and te his readers for the long .

delay which has eccurred in the publishing of this valuable Paper, written for him in
1834, and which has been in type for a considerable time. The Inscets of the Author's
collection which Mr, Hope has deseribed, were collected in the neigbbourhood of
Saharunpore, in the valleys of the Himalayas, and on the mountains” in the neighbour.’
hood of Mussooree, at 6,500 feet of an elevation in 30% of N, latitude. The reader will
observe that many of the desiderata required by Mr. H. on temperature aud vegetation,

- are detailed throughout the ** Illustrations,”” and he cannct fajl to be struck with thé e«

markable ¢-incidence in opinion, respecting the distribution of Insects as given by Mr.
Hope, with that of the Author on the geographical distribution of the Flora of the plains
and mountains of Indiz.~J, F. R. . .
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INFLUENCE OF TEMPERATURE AND OF MOISTURE. .

i

In those regions of the world where we find a multiplicity of genera of

=+ ghlinsls, united with a prolificness of species, we may naturally imagine

that ciréumstances are admirably suited to their existence; and, on the
contrary, where we find a small number of genera, and in many instances
a diminutive form, and a paucity of individuals, we arrive at an opposite

- conclusion. Now, if we search for the cause of these discrepancies, we
shall find it to depend in a great measure on the influence of tempera-
ture. Let us examine, then, in what portion of the globe a super-
fecundity of organized life exists. Certainly not at the poles, or even in
the temperate zones ; to the tropical and equatorial regions we must next
proceed, and it is there, in those warmer districts of the earth that we
find the energies of life more early developed, and vigour and prdduc-
tiveness seem the characteristics of the clime. These remarks apply
not less to animal than to vegetable life, for no where do the Herbivora
abound more than in warm regions, and no where do we meet with more
luxuriance of foliage, or a greater exuberance of arboreous vegetation,
than within the tropics. As we recede from the equator, and approxi-
mate to the poles, temperature gradually diminishes; and probably nearly
in the same proportion as heat decreases, so shall we find the decrease of
animal and vegetable species, till we arrive at that degree of cold where
vegetation is stunted, circulation languid, animation becomes suspended
and existence is scarcely tenable, if not actually destroyed.

To obviate the effects occasioned by a low temperature, some animals
burrow in the earth, and pass the winter in inactivity and torpor ; others
again, gifted with extraordinary locomotive powers, migrate into milder
regions in quest of food, which the rigour of a brumal season and a nor-
thern climate bas rendered precarious. It appears to me an observation
worthy of attention, that at the very period the migratory birds visit us,
Insects are already teeming into life, while vegetation has arrived at a
state of forwardness sufficient to support, as it were, the expected in-
crease of animal beings. We infer, then, that as vegetation is apparently

-regulated and influenced by temperature, so animalization is in a measure
dependent on vegetation as a secondary cause. It may naturally be ex-
pected, in a gigantic country like India, whose superficial area is nearly
one million and a half of miles in extent, that great diversities of climate
will be found; and when we take into our consideration the altitude of
its mountains, surpassing in grandeur the Andes of the American world,
we may expect every gradation of tempetature which can occur, from the
intense cold of the eternally snow-capped height, to the baneful heat of
the tropical valley. The elevation of the land above the ocean, the
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gxejght apd direction of its mountain ranges promoting or checking radia-,
tidn, its mighty rivers and interminable jungles, its soil, strata, and arid

desu‘ts. absorbing and radiating heat, exert their varied influences, and
modxf‘y the temperature of that extensive Continent; and yet, ad'mttmg

_ thus much, I cannot help stating an opinion, that according to the extent

of the country, no other portion of the globe enjoys a more general and
equable uniformity of temperature than India. This may satisfactorily
be proved, provided we take as the basis of our argument:the wide range
of region, over which not individual species, but whole genera of Insects
extend, and the general uniformity of Oriental vegetation. Before dis-

.missing the important subject of temperature, I wish to offer a few re-

marks on the variation of heat and cold throughout the summers and
wintgrs in the Himalayas and in India. In the former Dr. Royle states,
in his admirable pages, that the Flora of the Himalayas in the spring
and summer of the year resemnbles that of Europe, while in the rainy
season it becomes intermizxed with tropic-like vegetation; and hence
there is a certain admixture of«genera belonging to temperate and tro-
pical climes. The change of temperature and of moisture producing a
new vegetation, exercises a corresponding influence over the distribution
of Insects throughout the same country; and comsequently we have

: reason to expect, as will afterwards appear in my remarks, that its ento-

mological character is also twofold, uniting in itself that of both zones.
This intermingling of genera of tropical and temperate regions will ever © .

probably be found more perceptible in the rainy season, in advancing from : -

the valley to the mountain height; and perhaps we ought to know the
results of the following researches, before we attempt to arrive at any
conclusion respecting the distribution of animal groups in the Himalayas
or in India. I would therefore suggest to future travellers in these mag-
nificent regions, first, to endeavour to ascertain the differences of climate,
and the causes which affect its temperature; secondly, to find out the
average limit to which tropical forms extend, to state where they most
abound, where begin to lessen, and finally terminate; thirdly, to note
in what proportions the genera of tropical and temperate climes are in-
termingled; fourthly, at what altitude temperate forms predominate
over tropical ; and, lastly, to mention as nearly as it is possible the
range of any group of animals in preference to that of any in-
dividual species: both objects, however, are desirable., In addition
to the above desiderata, it will be necessary to note the seasons  of
Insects and times of their appearance, the soil in which they are found,
and the vegetation upon which they live;since the distribution of
animals in general'is greatly dependent on food, which food will abound,
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or be found deﬁcxent, accordmg to the richness or poverty of the : so:l OF

according as the degrees of heat and moisture influence the same. .[t
appears to me, that it is chiefly in swamps, and in low and marshy lands
acted on by the rays of the sun; where there is a union of heat and
moisture, that the major part of Insects seem particularly to flourish., In
such localities we find- genera more abundant, a great increase -of
species, the number of individuals prodigiously augmented, and the
energies of lite miore rapidly developed. Animals appear more than
usually productive, either in the alluvium of mighty rivers, or in the
tropical jungle. It was on the banks of the Nile, amid its slime, acted
on by the influence of the sun, that the doctrine of spontaneous gene-
ration originated, and Iam told also entertained by the ancient Brah-
mans on the banks of the Ganges, as seenin Susruta. It is in like
situations, where heat and moisture predominate, that nature still exhibits
her surpassing and inexhaustible fecundity. .
If we next turn our attention to the txoplcul Jjungle, we meet there
with nearly an equally teeming exuberanct and productiveness of species.
The heavy tropical rains saturating the accumulated mass of heated
Jeaves, and vegetable matter, considerable vapour is produced peculiarly
adapted to increase insect life; and it is not a little singular, that as
soon as the first showers fall in these regions, all nature becomes reani-
mate ; and as the rains increase, so do the Insects in proportion more
and more, tifl the rainy season fairly sets in, at which period the jungle
" and the forest literally teem with myriads of insect population, more
numerous than the stars of heaven, and as countless as the sands of
the sea-shore. In concluding this part of my subject, I need only re«
peat shortly, that heat and moisture combined, exercise a powerful con-
trol over the geographical distribution of insect life, and that this dis-
tribution is also influenced in a greater or less degree by vegetation,
as well as by the soil of a country; but these are subjects which require

further clucidation.
INFLUENCE OF VEGETATION.

" The entomologist who wishes for accurate information respecting the
geographical distribution of Insects over the wide extent of our globe,
must take into his consideration not onlv the influence of temperature,
but that of vegetation ; nor should he omit to note the varieties of soil
which materially influence it. The dependence of this distribution of
animals, although greatly swayed by temperature, is no less so by the
supply of food and nourishment they can vhbtain, Insects are de51gnat-
ed according to the kind of food they consume, as carnivorous or phy«

PR,
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tyvorous; and in proportion as food is ample or deficient, so probably
they abound in numbers, or decrease and,vary in magnitude and form.,
To\;fts abundance we may in some measure attribute size, to its defici-
ency the frequency of dwarfishness of statnre, hmmaturity, and many
of the numerous crippled specimens, as also some of the monstrosities
found in our collections. The great Latreille has justly vbserved, that

where the empire of Flora ends, there also terminates that of Zoology ; .

and I have little doubt, that where vegetation is richest,¢ there animal -
groups also will be found most abundant in gencra, species, and in-
dividuals, not only those whxch are herbivorous, but those also which are

carnivorous.
it is not my intention here to enter Iato any details Mspectm«r the

Himalayan or Indiaa Flora.
points, I refer him at once to the accurate and invaluable pages of Dr.
Wallich and Dr. Royle; and as I at present look merely to the vegeta-
tion, as influencing in a great measure the character of the entomology
of the. country, a cencise outlineof the leading features of the Botany

-of those regions is all that is here requisite, Throughout India, accord-" V

ing to the above authorities, there appears to be an uniformity of vege-
.tation, tropical species greatly predominating over those of the temperate
zones ; there occurs also a considerable admixture of genera belonging
to temperate climes, and at a high elevation plants abound, which are.
indicative of Alpine regions. Several genera appear common to Turope,
North America, and India; and in some instances identical species have

. been recognized as existing in Europe and in Asia, as well asin the
New World. It still remains, however, with the botanist to determine .

the similarity of vegetation in Western India and Africa, a similarity

If the reader requires information on these

which I anticipate will be eventually found to exist, if not at present:

actually known—a sinilarity I'am led to suspect solely from observing "

a great resemblance in the churacter of the entomology of Western India
and Eastern Africa.* In many iostances cognate species of Insects ap~

“pear both in Africa and Asia, which, by a careless observer, might be
considered only as varieties; they are, however, on examination, suf-
ficiently distinet, and I therefore think myself justified in esteeming them ™

the representatives of their respective countries, as undoubtedly they:

fulfil the same offices and functions in both. In several cases we meet

with identity of species in Asia and Afica ; and there is an observaﬁion
® Vide p. 159 of the ** Illustrations,”” Where the similarity of ve{,ntatiuu in parts of

“India and in Western Africa is referfed to, as originally remarked by Mr. Brown, and’
which has been conﬁrmqi by subsequent discoveries.—J. F. R.
. < B
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I bave made, worthy of still further investigation, that most of the In.
sects which are identical in both countries, are either coprophagous\,: or
phytyphagous; in short, vegetable feeders, which circumstance vw/uld
lead one to suppose a similarity of vegetation in the ditferent regions.

1t may here be expected, perhaps, that I should state the relative pro-
portions of the carnivorous and phytyvorous Insects; and I cannot.but
regret that I have not as yet fullowed up my investigations sufficiently to
enable me to draw a satisfactory conclusion. Messrs. Kirby and Spence,
in their interesting work, speaking of our British Fauna, esteem these
groups as nearly equal in number. I must confess my own observation
induces me to believe, that the latter greatly exceed the former in our
own country. With respect to the phytyvorous group in tropical climates,
they certainly greatly out-number the carnivorous; and were it pot so,
the air in those regions would scarcely be habitable, considering the nau-
seating efluvia arising from excrementous matter, which the Copridee in
particular tend to neutralise, by consuming, decomposing, and burying in

- the carth, all that is obnoxious and liable to putrify. In proof of this
- assertion, I will only here add, that five of the greatest groups with

which we are acquainted, namely, the Lamellicornes, the Sternoxes, and
the Longicornes, the Cureulionidz and Chrysomelide, are almost entirely
phytyvorous or xylobious ; and it may also be naturally inferred from the
superabundance of animal life of all classes within the tropics, particu-
larly the Ruminantia, that there also vegetation will be found most luxu.
riant ; yet, looking to Insects only, we find they are scarcely sufficient to
keep in check its excessive exuberance In addition to multiplied forms
of genera, we have an extraordinary increase of species and of indiviluals.
It is in these same prolific regions also, that the mighty Golixthi and gi-
gantic Prionidae abound, where they perforate the trunks of the proudest
monarchs of the forest, and hasten them onward to decay ; and, by means
apparently inefficient, check vegetation. Itis time, however, to add a
remark on the carnivorous Insects, which, although inferior in numbers
to the phytyvorous, are still an fmportant group ; and in northern regions,
by removing the decomposing matter from the decaying and putrifying
carcass, fulfil the functions assigned to them by Providence. In tropical
regions they are certsinly not always so abundant, as a dead body, from
the natural dryness of the air, and intense heat of the sun, is frequently
dried up before putridity has made much progress; at least, such is the
case in the Pampas. I cannot help thinking, however, although our ca-
binets contain but few species from equinoctial and tropical latitudes,
that eventually they will be found wore numerous, and that in these re-
glons we shall still find them more proportioned tc the excess of animal
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life than sppears to be the case at present. Religious prejudice, and
tﬁﬁ!ﬁlthy and disgusting habits of these Insects, may be the causes why
theyrhave been neglected. In India, if the Necrophaga are not so. numers
ous as elsewhere, yet the numbers of some particular species being ex-
cessive beyond measure, are sufficient, perhaps, to compensat(? for want
of variety. ‘

RANGE. \ .

In the consideration of the geographical distribution of Insects,
especial notice should be taken of the range over‘whxch genera fmd
fanjlies extend. From want of attention to this subject, -ent(')mologlsts
have not sufficient data to form any just views respecting l.t. E.very
naturziist who has studied animals, must be aware that certain tribes,
genera, and «species, are peculiar to particular regions of tl:ne globe. F)n
the contrary, in various countries of the earth the Botamst. meets with
genera of plants which are common to Europe, and the other ql‘larters of
the globe, to the Old World as well as to the New'. In some m‘stancc(:is,

* jderitity of species has been recognized in countries remotely s1tuate' ,
between which seas and oceaus intervene. It becor'nes, then, a question
of considerable importance to determine if any spemes. of plants have .an
volimited or universal range, as probably all‘ th?se insect races w;nch ,
feed on vegetables are regulated in their distribution by the same a:s
which govern the distribution of the plants themselves. It x‘nust o
evident even to the most careless observer, that wl.lere t-he climate is
ture, that there vegetation will be propor-
tionately altered, and I imagine that eventually the entomological c;x.ar-
acter of a country will be found much more d.epeudent upox; ;ef_gi;a tmu
than has hitherto been allowed. It is true, 1.ndeed, that a thmi, ) :;:
countries may agree in temperature and botanical characu.er, tl ek.r;se s
may be totally different in form and appearance; but, in loo 1t gnce
their functions, if we find them the same, or nearly the ls:um;, we ? om ¢
- acknowledge the resemblance, and imagine they take tf i‘p :\cei o ohi :h
known and existing groups elsewhere; 2 resemblance o c..zrac er, w. u;_
Messrs. Kirby and Spence have very properly denomfnate 1;epres';m .
tion, which representation will even be more perceptible as the soil an

general characters of the countries accord.

INFLUENCE OF SOIL.

Having already seen that bgth temperature and vegetation exercise
a powerful control over the geographical distributien of insect races,
there still remains & third subject ®f inquiry, namely, the influence of

+
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soil over the same g'roups. If we find that in particular rich enils vari
ous genera of Insects abound, and that in others of an inferior quzﬁ’it;
scarcely a species can be met with, may we not naturally infer that tier
must be some peculiarity in it, and that the animal groups are influenc:
ed by their attachment to the same ? 'The Botanist readily admits tha
vegetation is matevially influenced by it, but as yet the Zoologist ha:
made little inquiry respecting this subject, replete as it ever must be
with high intercst, and well worth most serious attention. - Withou:
entering deeply into the geology of India, I may state, on the authority
of Colonel Sykes, that the character of the geology of great part of the
Peninsula, like that of its vegetation, presents considerable uniformity
upacquainted with its leading features, I can derive my observations res-
pecting it solely from the examination of the genera before me. S will,
therefore, merely give concisely what groups attach themselves to parti-
cular soils in different countries, and hope that the attemp‘t, imperfect
as it is, may induce other naturalists to undertake an inquiry which must
lead to very important results. As ths mountain, the valley, and the
Plain, have their own peculiar temperature, vegetation, and soil, they
have also particular groups of animals attached to them; and if we look
more closely, we shall find that particular families and genera are al-
ways to be met with in certain strata and soils, evincing, as it were, a
partiality and adaptation, by fiequenting and thriving in them. )

It may here be worth while to specify some of the generaof Insects attend-
ant on the difference of soil. Itis in the sandy districts of our own country
that the few species of Cicindela, peculiar to our island, occur. Cicin-
dela maritima, however, prefers the vicinity of the sea-shore, while seve-
ral'Oriental species, remarkable for their beauty and colouring, delight
more in the alluvial soil of rivers. Frequenting the sarndy heath are
found the splendid Chlorion, the fetid Sphex, and restless Ammophilus,
associated with numerous species of Andrena and Nomada. In the sand,
washed from the mountain height, at the sources of our European rivers,
some species of Nebria and Psammodius are exceedingly abundant. If
we visit the parched and burning sands of Africa, we there meet with'the
rapacious Aothia, the desert-loving Graphiptera, the burrowing Scarites,
and countless species of Heteromera and Tetramera. In the same soil
also, on the banks of rivers, the genera Epaphius and Trechus, Clivina
and Dyschirius, are not unfrequent. On the sand of the sea-shore,
Broschus, Bradytus, Pedinus, and Zgialia, occur in extraordinary num-
bers ; and where it is habitually covered yith salt water at the departure
of the tide, we capture Cillenum, Pogonus, Hesperophilus, and Hetero-
cerus, the singularly-formed Bledius,and wonderfully-abundant Ophonus
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pubescsns, all of which I have reason to believe can live submerg.ed
jeneath the sea a considerable period. Of all other soils, clay,* being
léli’ugally cold, attracts fewer Insects, excepting the widely-‘disseminat-ed
Harpali. In gravel, occur the genera Opatrum, Halictus, Cerceris, with
1umerous colonies of Ants, To a chalky soil are attached the Ophoni,
Licini, Cheetophora, and various species of Polyommata, Osmia spinu-
osa, and Andrena hiemorrhoidalis.  When collecting in the mud of the
fesh-water marsh, we capture Blethisa, Chlenius, Omascus, and Ago-
aum, and several Carabidz. In the slime of brackish waters, .several No-
‘aphi are exceedingly abundant, though rare elsewhere ; and In c?mpauy
with them we find the subaquatics Elophorus, Parnus, and springing Sal-
a. It has also been observed, that Pimelia is only to be met with where
the plants of the genus Salsola abound. Catascopus and Elaphrus .fre-
juent the alluvium of rivers. In the mud of lakes and po.ols various
zenera of I.Eupodina, Nothiophilus, Bembidiade, and Trechidz occur ;
and in vegetable mould, where the grass is luxuriant, numerous 'Dxptera,
and Larve of Lepidoptera, abeund. Even in this short and utlperfcct
account of different genera attached to varieties of soil, sufficient has
ilready been stated to prove that it exerts an importat'\t control over. the
:ange and distribution of Insect races: however, to give the na.turalxst a
setter insight into Indian groups, I shall here add an ana!ysls. of the
leading families and genera which have fallen under my observation, arfd
‘hen conclude with an abstract describing the leading characters of Hi-
malayan and Indian Eatomology. )
From what has already been written, it will appear that Insects, in
their geographical distribution, are influenced by variotls causes; by tem-
perature, by excess or deficiency of moisture, by the mﬂu?nce of ve.age-
tation, and by soil. There is yet, howerver, another, which m.att.enally
affects, in some instances, particular groups, namely, the peculiarity of
the organization of the Insects themselves. Should any genera of In-
sects occur which are deficient in the organs of locomotion, they would
aaturally be restricted to certain localities. Ilow many genera of 'the
Coleoptera and other orders are apterous, and are only fOl{ﬂd in particu-
lar situations ; and they have necessarily particular functions to perform
in their restricted limits, and also particalar organs adapted to .the work
assigned them by the Creator. 1t is to the .stud:v then of the differences
of organization adapted to differences of situation, and other external

sircumstances wherever we find Insects, that the entomologist should

& Mr, Shuckhard informs me, thathndrena labialis seems peculiatly attached to the
L8
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direct his attention. Contemplatmo all these instances of adaptciion, we -
reverence the wisdom of a creative and the beneficence of a superintend-
fng Providence, that prevents diminution and increase, both extreme¥’ of
which would prove injurious; for without these * armies of the living
God,” to keep in check the fecundity of nature, plague and pestilence
would walk abroad, and depopulate not a single country, or one quarter
of the globe, but the whole earth itself.* )

L

ANALYSIS
Or tae ENTOMOLOGY or Tae HIMALAYAS anp or INDIA.

»

CICINDELIDZE.

The following genera belonging to this family are not ungommon in
India, viz. Therates, Tricondyla, and Colliuris: the two former are
characteristic of a southern range, while the latter is abuudant through-
out the eastern continent. Of Indian¢Cicindelidee, more than sixty
species have fallen under my notice: the most splendid of the race
abound in Nepal. Among various species, however, peculiar to the
Hiwmalayas, only one approaches the form of our European Germanica.

¢

” DRYPTIDZE.

As I am only acquainted with a single species of Indian Casnonia, I
pass on to Drypta, a Nepalese individual of this family belonging to the
geunus Desera, Leach, which is described in General Hardwicke's collece
tion. Five others are also recorded as inhabiting India.

LEBIADE.

“

Cymindis hasnot yet been discovered in India; eventually it may
occur in the Himalayas: it is difficult to imagine what genus takes its
place. Lebia is of rare occurrence in the East; a non-descript, named
unicolor, in my collection, is from the Ilimalayas. Aploa is found at
Poona. Orthogonius is common to Africa and Asia: the gigantic species,

however, predominate in the latter country.

* In concluding my observations on the geographical distribution of Insects, I think

it may be stated, that naturalists on this subject have almost exclusively. directed their
attention to temperature. Where temperature fails, we may turn to vegetation ; and
if the latter is not sntlicictt, then to the soil and strata of a country, and even to the
organization of the Insects themselves, as well as oéner causes, No one by itself is sufe
ficient to unvavel the difficalties which arise ; by uniting all, howevex, we may in &
gieat measure account for the various discrepfucies that oceur. kS o
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B - C BRACHINID .

The French writers appear unacquainted with the true type of Helluo,
extlusively belonging to New Holland : the genus denomirated Omphra
by Dr. Leach, applies solely to the Indian Helluones. Ozzna and
Pseudo-zena inbabit Calcutta and Cayenne; while Trigonodactyla ap-
pearsin Africa and Asia. The Graphi; tere of the sandy deserts have
no representative in the East. This genus appears to unite Brachinus
and Anthia: the latter is found throughout the contifient of India.
Some’ of the specimens from Nepal, however, are very diminutive.
Aptinus is partly confined to Northern Europe and America ; while true
Brachinus enjoys the unlimited range of the world. Catascopus is
found in Nepal, and resembles in its habits Elaphrus of Eurcpe, and
probzbly occupies its place. Dyscolus, Promecoptera, and Thyreopterus,

. prefer the southern tropical regions, and are not found to range as far
north as the Himalayas.

SCRAITIDZ.

. Siagona atrata is met with in Nepal and various parts of India: a
specimen lately received from Egypt, if not the self-same, is so exceed-
ingly alike in size and sculpture, that it is very difficalt to distinguish.
The Scaritide abound in both hemispheres. Scapterus of India is re-
presented by Oxystomus in the Brazils, and in Africa by Acanthoscelis.
Morio and Clivina will, perhaps, be found in both the Old and New
World; the latter, indeed, is common to all temperatures, the former
may eventually occur in Europe, perhaps in- Sicily.

HARPALIDZE.

"

Harpali are found dispersed nearly in all the countries of the globe .
they abound more in the arctic than antarctic regions. The folluwing
‘genera are recorded as belonging to India, viz. Harpalus, Platymetopus,
Selenophorus, Cyclosomus, and many others. Some specics of Ophonus

‘ from Bengal and Poona, closely resemble Bnush species,

POGONIDZE.

Some of the genera of this family are not confined to the temperate

zones ; the major part of them prefer the polar . regions. Pogonus and

"Cardnaderuq are met with in Asia and Africa; while Patrobus is appa-
l'ently pecuhar to Northern Europe and America.

g CACATHIDE.

Dohchus has no*»yet been discovered in India: it is probable, how-

o
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ever, that it will occur there. Pristonychus inhabits Nepal and @uroge i
whil%’Calathus prefers a northern more than a southern climate.
z . N . .
'FERONIADZE. L f

Instead of finding Peecilus in India, we meet Wiﬁh Trigonotoma, Ca-
tadromus, Lesticus, and Distrigus : most of them peculiar to that conti-
nent. Argutor antiqua occurs inthe East; Omaseus and Platysma in
Nepal; and Steropus in the vicinity of Poona. It is by mistake that
Percus has been introduced among oriental genera. Cephalotes is found
in Nepal and Australia : Stomis, Zabrus, and Pelorus prefer the tempera-
ture of Southern Europe. They may, however, be espected to appear
in the Himalayas. Amara is captured in Japan; Antarctia and Maso-
reus are equally natives of lurope, Africa and Asia. Several non-~
descript species from the East, of the latter genus, are to be found in our
English cabinets. ) . .

SPHODRID.E.

The genus Sphodrus occurs in Nepal, 'and the anomalous form of Mor-
molyce in Java and Singapore; which last has been ranged with this
family, but appears to be sadly out of place, as it is most likely a sub-
cortical feeder. :

‘ ANCHOMENIDZ.
1 am not aware that Platynus, Agonum, or Olistophus, have yet been
discovered in India: the two former will no doubt be found in the Hima-
layas, when the Insects of that country aré better known.

. CALLISTIDZA. ,
" Epomis and Chlenius abound in the tropics : the maculated set ap-
pear common to Asia and Africa, each country possessing species almost
exact representatives of each other. Chlnius nepalensis approaches
4n form to Licinus; and although Oodes is widely dispersed over India,
" no Nepalese examples have yet come under my notice. Callistus occurs
in the Mysore.

‘ DICGELIDA.
Rembus is found on the Malabar and Coromandal coasts, at Calcutta,
and in Nepal : its allied genus, Licinus, may be expected to occur, as
some Asiatic species have already been described. Panagus has its
metropolis in India. -
PROCERIDZ. =~
Among the Insects collected by Dr. Wallich, the.2 were four or five

o
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: cord at present.
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' _species of true Carabus, only one of which I was ;enabled to descﬁbe.

" Himalayas and of India. - ooy’

-

Y

Several may occur in the colder mountain temperature, and it is probable . - -

cessary to keep within bounds these Insects, which sometimes destroy,
in porthern climes, nearly the foliage of the year. T

NEBRIADZ.

range.
vation, possibly amid the Himalayan snows. As to Elaphrus, I have

. already stated an opinion that Catascopus represents it in India.

) BEMBIDIID/E. anxo TRECHIDZ.

Of the former family, several genera will no doubt eventually be found
in Nepal: a single species of Tachys is the only example I am able to re-
Of the latter, Stenolophus, Acupalpus and Tétragcno-
derus bave occurred : the last of which may take the place of Bembi-
dium. : : ’

DYTICIDZE.

Aquatic Coleoptera are apparently not much influenced by climate: (

thg temperature of water net varying like that of the earth ‘or air, is the
reason we meet with the self-same species in the interior of India and
the south of France. Dyticus appears confined to Northern Europe or
America, while Cybister is dispersed throvghout the world. Eunectes
and Hydaitcus belong to Nepal and India, and to the latter country we
may add also the following genera, viz. Colymbetes, Laccophilus, Noterus;
Hyphydrus and Hydroporus, . . ' E ’

GYRINID]%.

Many gigantic species of Gyrinide abound in India. Dineutus ne-
palensis, politus, and spinosus, have been found within the Himalayan
districts. T ' E

“HYDROPHILIDE. ~

Several genera of this family are as widely distributed as the Dyticide ;

and most of those found in India inbabit Nepal.
NECROPHAGA. .

D.xﬁ’ermg with most entomologifts, Tam inclined to believe that the ‘
 carrion feede

£%ound more in warm countries than js generally believed,

P

* they will resemble Siberian forms. Wherever the oak grows, there Ca--
losoma will be found. Seven eastern species are known to me. C. indi- -
cum inhabits Nepal. If caterpillars are necessary to keep in check the " .
luxuriance of tropical vegetation, surely the Calosomata are equally ne- -

"+ This family may be considered as belonging to & Northern and Alpiﬁe .
Should it occur in Nepal, it will be found at a considerable ele-.
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ks

The ;eligious prejudices of the Indians not allowing them to touch a dead .

body, may account for the few species which ?ave hithert'o reach]ed

Europe from the Fast. Necrophorus, Necrodes, Silpha, and Oiceopted a,

are met with in India and Nepal. It is probabl-e that Nec.ro.phorus is

more peculiarly adapted to Northern climates, while the remaining genera

affect those of tropical regions. ‘ ’
EROTYLIDZE.

Passing Niti&u]id:e, which have been capt.ured in India: we aImvea :(;
Engide and Erotylide. In the former family, “Ze find Triplax, .p.s, e
Dacne ; in the latter, Erotylus; and next to thls' grou;.), [.,_ang:mmlz ;
Eumorphus should be placed ; genera abounding in species in Nepal ar
India. T . ‘ .

DERMESTIDZ.

In General Hardwicke s Collection, there is a Nepalese specimen o(;'
Dermestes, similar in every respect to D. lardarius of .Europe: a sec?tl;l1
species is closely allied to D. vulpinus of Africa. ) Itis scarc.ely poss1be
that either of them can have been imported into the Hlmalaya.s d ):
commerce. This gepus, and its congeners, is apparently a predominan

group throughout the world. )
' BYRRHIDZE.

Tke foreign Helocerata require attentive examination. ong o
drawings of the Nepal Collection, made purposely for Genera. far
wicke, two species of Anthrenus are figured : they appear novel in form,

HISTERIDZE.

This family abounds in India. I am acquainted with more than ﬁft.y
speéies from the East: some of the Nepalese specimens are in too muti-

lated a state to describe. -

Among the

LYCANIDE.

1 formerly descrihea six species from Nepal : two more from the Hima-
layas are undescribed in Dr. Royles Collection. In no country is there
a greater admixture of temperate and tropical forms than in India; some
_ of the Lucanila resemble our British species very closely, while others
_ are the same as those in Java and Singapore. Forty species have' been
submitted to my inspecticn, Passalidz are not equally abundant in the

- Qld as in the New World. : ‘ |
\ " LAMELLICORNES. - . ,
The celebrated Ateuchus ZEgyptiorum, or Sacrea J?:etle, has al-

A
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most angexact representative in India. Gymnopleurus capicola, Hope, * *

and azureus, Jab. both of them African species, are ‘replaced in the
East by - G. sinuatus, Jab. and splendens, Hope. Sisyphus is met
with in both hemispheres.’ Epirinus is an  African, as well as an
‘oriental form. Several Indian Copride resemble those of Egypt. Co-
pris Midas of India and Nepal, exactly corresponds with C. IL.idis
of Africa. C. Sabaus and Pithecius appear common to both contin-
ents, and are equally abundant in Ceylon; and several sinaller species
of Copris, from the eastern part of Africa, if' not the same, approach
80 closely to those of Western Asia, as to induce a belief that they are
the same Insects, only modified by climate. Qnuitis and Oniticellus
bate al-o several representatives in bosh regions, if not in some - instances
the self-same species. Onthophagus abounds more in India than any
other country ; some of them unriyalléd in size, splendour, and variety of
form. More than 120 oriental species may be seen in European cabinets;
five only now are described from Nepal ; double that number, however,
‘are in too mutilated a state to b& characterized. Pactolus of Nepal and
»India, is represented in Senegal by Harpax, Jab. Aphodius, compared
with Onthophagus, as an Indian group, is quite insignificant ; scarcely
twenty species are recorded, including those of Manilla and the Eastern
Isles : a non-descript from Nepal will appearin the Appendix. As there
is ouly a single specimen of Trox in General Hardwicke's collection, I
pass on to ; :

GEOTRUPIDAE.

Geotrapes has been denied by Latreille to exist in Tndia; the Baron
de Jean also makes no mention of any Eastern species from that country
in his Jast catalogue. Two species are in my recollection ; one from Delhi,
and a second from Japan; a third also, unique, is among Dr. Roeyle's
Insects from the Ilimalayas, It is probable that this genus, when found
in India, appears on mountains at a considerable elevation: the species
also may be the common food of the Shrikes of that country, as they are
in Europe, should those birds be found there. Orphnus, Athyreus, and
Hybosorus, occur in India. Bolboceas appears in some measure to supply
the place of Geotrupes, which lust is not so important a group in the
East, as in a northern region. . v

SCARAB.EUS.

Under this term, the gigant‘ic and most remarkable Insects of the Old
World are ranged. Four specieg, allied to S. Atlas, Jub, are indigenous
to Nepal, a convincing proof that equatorial forms extend beyond the

-
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* tropics, and that they xa'ie_ found in much colder tewperature than is
generally believed. There are several genera of Scarabzide, besides

A Oryctes, found on the Himalayas, as yet uncharacterized ; some of ihem

" approaching African types.v,‘, Lo
‘ MELOLONTHIDE.

Some of the Melolonthe of Nepal are closely allied to our British M.
vulgaris ; others again, with the margins of the thorax serrated, evince
their affinity to tropical species. Geniates, Apogonia, &c. are common
to the Himalayas, the whole continent of India, and the Southern Isles.

o “MIMELZE ano EUCHLORA. : .
These genera appear peculiar to the East: in a monograph, read be-

fore the Entomological Society, there are thirteen Mimele desciibed
several from Nepal. FEuchlora appears wherever Mimela ranges, and is

more abundant in species.

L , POPILLIA.
_' This genus appears nearly equally abundant in Asia and Africa, azd is*
common to the Old and New World. Fourteen species have been col-
lected in Nepal. The following genera of Melolonthide, also, viz. Ano-
mala, Hoplia, Apogonia, and Adoretus, occur in the same territories.

. TRICHIIDA.

~ Acanthurus, Trichius, and Dicronocephalus, inhabit the Himalayas.
The first of these forms approaches our Europiean type, the latter is the
represcutative in India of what Goliathus is in Africa, and Incas in Sou- ~
thern America. Goliatidee is a conspicuous family, and may justly be
ranked among the most extraordinary forms of the Tnsect world.

CETONIADZ,

Although I described seventeen species from Nepal, Dr. Royle's col-
lection appears to contain at least six more, entirely new. Campsiura
xanthorhina, Hope, is represented in Africa by Cetonia scutellata, Jab-
C. cornuta, Jab, is found in Africa, as well as Asia. Iam acquainted
with more than 111 species from India, and from this surprising number
still likely to be greatly increased, it is evident that the metropolis of
Cetoniadie is situated in the tropical regions. - :

BUPRESTIDZE.

Of this superb and exteusive family, comprising at present more than
one thousand species, existing in the cabinets of Europe, the most mag-
nificent inhabit India; the splendid Sternocera an@ggpot Catoxantha

f
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range thenEf;uator and the Tropics. Ninety species belong to the conti- E
caent of Iadia, many to Nepal, the isles of Java and Sumatra: among -
. thenl are forms qf temperate as well as of northern climes. .

" ELATERIDE. -

* This family persents us with types of form belonging both to"therimpi- B
cal and temperate regions : the former, however, are few in number, when -

_ compared with the latter. Several of the Nepalese Elateride resemble

our British species, some so closely as to induce one to imagine that dif-
ference of climate is the cause of variety of the species. Elater murinus
;!ab. of England, is well represented in Nepal by Elater ceenosus, Hope :
and various species, which in Europe frequent the oak, alder, and willow,
have Nepalese species nearly resembling them, and we have stated tha;:
there és a correspondence of vegetation between Europe and the Hima-
layas. . ‘ '
LAMPYRIDZE.
Passing the Cebrionidee, few examples of which occur in India, we are
; 1ive at the Lampyridee ; and justly may the East boast of its numerous
and fine species, unsurpassed probably by those of South America. The
warm damp of the jungleis peculiarly adapted to the habits of this
family, Lycus and Omalysus, as well as Lampyris, abound in the
Himalayan range. o

_ MALACODERMATA.
By some writers, the families composing this group are considered rare

* within the Tropics, and they certainly are more abundant in Nepal than

Central India ; and yet they are not of rare occurrence. Anisotelus,
Hope, appears to be peculiar to the East. Several species of Malachius
and Melyris enjoy an Asiatic and African clime,

CLERIDZ.

By the family Cleridee abounding in the East, we arrive at the Ptini-
- dee; they, the latter prebably, exist in Nepal; none, however, I be-
lieve, have yet been discovered in India, the nearest locality where they'
are found being the Mauritius. The DBostrichidee are, however, abun-
dant, and it js not unlikely that the Paussidz commence where the
Ptinidee terminate, '

CURCULIONID/E,

s . Without entering at large igto the geographical range of the numerous -

genera of this family, I briefly state, that Nepal contains many tropical

o~ y
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forms, as well as others, which are peculiar to temperate climes, some of

them extending from the Hlmalayas, even to New Holland, p“rtlculaﬂy :

Sxpalus.

.

PRIONIDZE.

By the Cucujidee (common to India and Nepal) we arrive at the Lone
- gicornes. Prionus loves the torrid and tropical zones; some of the

,Himalayan species indicate an alliance to European types.

o " 7 LAMIADZE.

The largest, as well as the most beantiful species of this family, are
found in Nepal. Lamia Roylii, Hope, is unrivalled in size ; and [.. Wal-
Tichii surpasses 21l others in beauty and coloaring ; it is found in Nepal,
Japan, at Singapore, and the Isle of Java, Cerambyx, Calhdmm Cly-
tus, and Saperda, are predominant groups, and are found in all countnes
and climates. Many Nepalese species exactly represent ofir European

types..
‘ SAGRIDSE.

" Omitting Lepturidee, confined almost enti}ely to Northern Europe and B

America, we arrive at Sagridee. Donacia occurs in Java, and we may
expect to meet withit in Nepal, and other parts of Indiaj if not, it is
probable that Sagra takes the place which Donacia does in northern re-
gions. Several species of this genus are found onthe Nympheace. I
am doubtful if Sagra attaches itself to peculiar water-plants, or frequénts
the same as the former genus. Megalopus is found in Nepal, in Africa,
as well as South America. Crioceris also appears to be a predominant
group, while Adorium is confined more to Asia than Africa.

. GALLERUCIDZE. .

Galleruca and Auchenia abound in Nepal, Halticz are found through-
out the world, and are intended probably to keep in check particular ve-
getation. In Europe, the genera Brassica and Sinapis almost annually
suffer from their depredations ; they appear to abound more in light and
sandy soils ; and where lime is used instead of animal manure, the crops
are less attacked.

CHRYSOMELID.E.

Many of the Nepalese species resemble those of Siberia; others ap-
proximate closely to our European forms, so much so, that in many in-

stances they appear like one and the self;same Insect; and if not the ¢

same, they are certainly similar representauves of thelr respective coun=

v ®
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tries, and probably fulfil the same offices and functlons.  Podontia and
"Phyllochans seem peculiar to Asia and New Holland.

. EUMOLPIDE.
The Eumolpide of India are not surpassed in beauty or splendour by

. those of South America: they seldom, however, equal the latter in size.

3

Clythra and Cryptocephalus occur in the East, both of them abounding
more in temperate than tropical countries; in Dr. Royle’s collection
there are found several undescribed species from the Himaliyas,

’ CASSIDIDA.

About fifty species of Indian Cassida have come under my notice ;
some of the N epalese species resemble our English specimens, and may
. be parasitic on the thistle, as they are with vs,

. COCCINELLIDZ.

Although T described twenty new species from General Hardwicke's
collection of Nepal lusects, I4ind five others undescribed in Dr. Royle's
col]ecnon from the Hnnala)as Cocuinella 7-puncata, Fab., appears
common to Europe and Asia; at least the specimens agree 5o exactly in
every respect, that after a very accurate examination, no important differ- -
ence can be found ; and believing them to be the same, 1 still cannot
imagine that they have been imported into India by commerce. Endo-
mychus may eventually be expected to occur in Nepal. - B

.HISPIDZE. - o
Hispa erinacea is abundant in Nepal ; and two undescnbed specxes are
in Dr. Royle’s collection from the same country. : . .
TENEBRIONIDZ,

The transition from Hispidze to the present family by means of Sarro- -
trium is rendered easy. Hegeter and Tagenia, common to India, ap=-
pear to follow in successive order. Both Upis and Tenebris are found in

- the Himalayas, and are abundant in the Tropies.

PIMELIARLA.

Pimelia has not yet been described as existing'in Tndia ; last year I
received two species from the vicinity of Poona. Sepidinm, Blaps, Eu-
rynotus, and Opatrum, occur in the East ; the first prefers the Southern
Tropic ; the two next appear at Bombay, Calcutta, and Nepal; and the

s last is widely dispersed throughout the East. Passing Diaperide and

. »“*—’*‘:‘*/ )
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~ Cossyphus, both of them common to Asia and Africa, we next meet thh
“Cistela and Lagria: the latter apparently a predominant group? Pyro-*’
chroa, also, has been discovered in Java.

. HELOPIDZE." )

This family is the grand receptacle for the various forms of Hetero-
mera. Among the Indian genera we find Amarygmus, Cnodulon, and
Platycrepis, with several true Helopidee, rivalling in splendour and mag-
nitude those of the South American Continent.

MORDELLID/E,

Most of these Insects are parasites of the Hymenoptera, and abound
* in tropical climates. Their office is probably to keep in check, and pré-
vent the too rapid increase of Vespida and Bombid : they are common
to the Old and New World.

CANTHARIDE

T

" The geographical distribution of this family is particularly interesting,
as it contains those Insects which are uséd in Medicine, and denominated _

" Blister Flies. Lytta gigas, Fab., is found abundantly in India, and also
in Senegal ; and there is little doubt that several species of Mylabris will
be found common to both continents, These vesicatory Insects of the
Old World are replaced in the. New by the genus Tetraonyx.

STAPHILINIDZ.

‘ By the families Notoxidee and Scydmanide, we arrive at the Psela-
phide, and afterwards at the Brachelytra, which terminate the Coleop-
tera. Anthilephila and Notoxus occur in Nepal, and Scydmenus in Java;

while various other genera of Staphthdae are widely dispersed through-’

out the East.
ON THE REMAINING ORDERS.

‘»Havmg entered fully into the consideration of Eastern Coleoptera, it

is not my intention at present to go into lengthened details of the re-
maining Orders. It is sufficient to state, thatin ail of them' there will
be found similar and corresponding characters as in the Coleoptera.

With regard to identity of species, I cannot help remarking, that of Le-

pidoptera, there appear to be 2 much greater number of species, widely
disseminated throughout the world, than .of any other Order. In Asia
‘and Europe we meet with Papilio Machaon, Gonepteryx Rhamni; with
some species of Colias and Pontia, with Vanessa Atalanta, and Cynthia
Cardui ; and to these might be added, several identical Sphingide, par~
ticularly Acherontia, Atropos, Deilephila, Celerio, and Sphynx. Among

o
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_the Noctuide, Geometride, Tortricide, and Tineid, niahy species will

“also'be found inhabitants of both continents. In the Orthoptera, some
Gryllidze are common to countries remotely situated, which may partly be -
accounted for by the migratory habits of these Iusects; and the same :

. remarks may be applied to the Sphingidee. Among the Blattidee, several
tropical species range widely; some of them have bécome naturalized .
even in a northern climate ; and it is no uncommon occurrence to find
Indian, Brazilian, and New Holland, species in a high state of perfection
alive in the houses of London ; and among the Eastern Neuroptern, there
occur various Libelluline and Hemeraobeide, closely tesembhm our En-
glish species.

‘Among the Hymenoptera, may be noticed the umversal ranger, Evama.
appendigaster, ever attendant on Blatta ; some Jcheumonida, Crabro-:
nidee, Apide, and Vespide, all of them presenting identical species with

_ those of our own country. In referring to the Diptera, I need only men-.
tion the wide range of the Orange Fly, the same in England, India, and
America ; the Gnats and M osqui&oes, common to the four quarters of the

_Blobe, alike the pest of the Indian and Laplander ; and, lastly, various
species of Musca, as widely dispersed as the half-domesticated sparrow .
of Great Britain. Passing by the Aptera, and the various parasites of
birds, quadrupeds, and of man himself, we shall find also among the He-
miptera,.severa} identical species of Pentatoma, Reduvius, Tetyra, besides
Cimez lectularius, the scourge of all countries and climates. It does ap-
pear, then, from the above Analysis, that Asia and Europe have many
Insects in common, and probably other parts of the world will eventually -

- be found to present not only similar genera and representatives, but - also
the same identical species, subject to the modlﬁcatxons of chmate, a.nd L
other external circumstances. :

CHARACTER or HIMALAYAN ENTOMOLOGY.

* The character of Himalayan Entomology is twofold, Asiatic and Eu-.
ropean ; and the intermingling of forms of temperate and tropical climes
is one ofits most distinguishing peculiarities. In its valleys (probably
influenced by the heat and moisture of the jungle) southern forms pre-
dominate over northern ; and it is not unlikely, that to the uninterrupted
belts of jungle stretching along the mountain ranges, we may partly trace
_several tropical phytyvorous genera far beyond their apparent natural
" limits. Some carnivorous Insect are also found ranging far to the north in
the Himalavas : an example of which is Anthia 6-guttata, a well-known
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native of the Tropics : the specimens, however, are mere dwarfs, compar-

ed with those of Peninsular India, a fact which may be regarded as a proof,*
that Anthia has here reached its extreme limits, and consequently will
soon disappear (as is the case) and be represented by another type,
fulfilling the same furctions, only under a difference of form. The follow-

ing genera of Himalayan Insects, selected from many others, will evince .
their tropical relationship. Among the Cicindelide, Colliuris appears ;
among the Carabide, we find Desera, Omphra, and Cyclosomus ; among
the Lamellicornes, Euchlora, Mimela, and Dicronocephalus; and to these
may be added, Anisotelus belonging to Telephoridee, and Podontia
and Phyllocharis to the Chrysomelide ;" all of them attached to warm
countries, and some, indeed, are seldom found but within the Torrid
Zone. 1t is needless to state many genera from the Himalayas evinc-
ing an affinity to European types;* some few, however, are sworth
noticing, such as Broschus and true Carabus, Geotrupes and Pi-
melia: the two last have been declared by high authority never
to be found in India. Regarding identity of Insects occurring in
the Himalayas, as well as in Europe, %here are several species of the
following gencra of Coleoptera, namely, Elater, Melolontha, Cary-"
gomela, Cassida, and Coccinella, which Icannot help thinking are the
same as those of England; particularly as the vegetation of the two
countries greatly coincide, for in very many cases, genera, and in some
instances the self-same species of plants have been recognized. Among
the carnivorous Insects, I believe that Dermestes lardarius, and vulpinus,
Corynotes violaceus, and rufipes, and some of the Staphilinide, are
essentially the same in Europe and the Himalayas. Of Lepidoptera, I
figure Papilio Machaon, because it is evidently the same as what we meet
with in England ; the same remark will apply to Vanessa Atalanta, and
Cynthia Cardui. The French entomologists are inclined to regard the
Tnsects of widely.separated countries as distinet species ; I wish to esteem
them as varieties, and I cannot help thinking, that as identity of Plants
has been satisfactorily proved by Dr. Rayle, so also we may believe in
the identity of Insects in regions widely removed from each other. At
any rate, should these varieties eventually prove distinet (which may be
ascertained, 1 think, in the Lepidoptera order, when we become better
acquainted with the oval, larval, and chrysalidous stages), yet the

o

" ® 1 may here add, that various Himalayan genera closely approximate Siberian forms,
- and that some of the species described by Dr, Gebler from the Altaic chain of moune
tains, particularly some Chrysomelide, I believe to be indigenous ia both regions. :

] -
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differences will ever be so slight, that we cannot 3eparate or distinguish
., vhem in tue imago state with any degrce of certainty. But whether they
be acicounted species, or only varieties, we see the grand object of their
‘creation, in their fitness for performing cerfain functions which are

b

D - . -
.« -ussigned them ; one of these is, to keep in check the luxuriance of

vegetation and to restrain it within dae-limits; another may be, that
thesle puny agents may fecundate the lowers, by carrying the fertilizing
pollen from tree to tree, and thus be the means, in one case, of‘promotinz
vegetation, as in another they are the agents of its destractibn. il

» . ENTOMOLOGICAL CHARACTER or INDIA.

From the foregoing Analysis, I have no hesitation in asserting that
the pefvading character of Indian Entomology is uniformity. It is true
that we meet with numerous genera, both of tropical aud temperate
climes, associated together ; the former more abundant, the latter less
frequent (as we might naturally expect) than in the Himayalas. There

js, however, a greater intermingling of forms than at first sizht would be
read‘ly imagined ; but when we take into our cousideration, that many
of the species resembling those of Europe may have been captured on
the mountain ranges, at a considerable elevation, we may partly account
for it. This attempted explanation, however, is not always available or
satisfactory ; for in the heated valleys of tiie Kast, we find many Euro-
pean types and species, in numbers sufficient to excite our astonii:hment.
It will appear, then, that many species taken iu temperate and northern
- climes, are not confined to them, and that the range they enjoy is very
considerable, extending not only over the Old World, byt also to the
New. As we advance from the Poles to the Equator, vegetation is more
luxuriant, in proportion as heat increases, and the quantity of work as-
signed to Insect races is proportionately increased. Is it not natural to
imagine that the functions performed by them in a colder climate, would
in a warmer one require increased exertion and capabilities ? It does not
“follow, because we find new types of form in tropical countries, and new
genera of superior bulk and power, and more abundant in individuals
that therefore they necessarily replace the old ones, and are to perfom;
the duties peculiar to both regions; both may live and thrive together,
axzd abound in the same countries, and will eventually be found toado so:
" When the genera of temperate climes appear within the T ropics, 1 see

4
© noreason why they may not have the same functions assigned them there, -
y

.+ @8 in colder latitudes; but wherP we find new types of form, and a more
R ]

powerful organization, with the size of the Insects greatly increased (as
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.is the case in tropical regions), does it not almost naturally follow that

they are intended solely for those regions, and for the incread® of worke

they are there destined to perform? To return, however, to %he subject -
~of uniformity of entomological character throvghout the Pemnsul'a and
* the East, I think it probable that it is in 8 great measure to be accounted :

for by the general uniformity of its temperature, vegetation, and soil;
there may, indeed, be other causes, which particularly influence it, but
these may be esteemed the most essential. - When we look to the range
which generh here enjoy, it is very considerable: in part of the Him'a-
Iayus, at the extreme southern points of India, in the West, and even inits
Eastern Isles, there is one pervading character, evincing every where the
prevalence of tropical genera, To speak more specifically, in Nepal gnd
the southernmost extremity of the Mysore, and in Ceylon, at Bombay,
and at Madras, at Calcutta and Singapore, in Japan and Java, with the

“ rest of the Polynesian Isles, the majority of the same types abound ; and

what is of more consaquence, a great majority of the same species also

occur in most of the /above-mentioned regions. IHaving noticed the in~ -

termingling of genera belonging 1o Eurdpe aud Asia, we' may probably
finda slight accordance elsewhere. Now, if we turn our eyes to Africa,’
we shall there find a considerable similarity in the entomology of this
quarter of the globe with that of Asia; and this resemblance between the
two countries will be readily seen by the short annexed list of some of
the more particular genera, which are common to both of them, Among
the Carnbidee oceur Anthia, Orthogonius, - Trigonodactyla, and Siagona.
Among the Lamellicornes, Epirinus and Popillia, the conical Buprestide

and the extraordinary Pausside, . which last are chiefly found only ing -
_these regions; and to these may be added, as well as many more,

the genera Melyris, Megalopus, Sagra, and Adorium ; Dorylus, among

the Hymenoptera, and Diopsis among the Diptera. FPassing from ge-

%

nera to species, we shall find that precisely the same occur in both coun-
tinents ; among the most conspicuous, I shall mention but. a few, name-

'ly, Copris Midas, Sabxus, and Pithecius, Cetonia cornuta, and

. Lytta gigas. Even supposing that no identical species occurred, which

eternity. Before concluding my remarks on the similarity of Insects found g
*in Asia and Africa, I cannot help expregsing a wish that some individuad

were common to Asia and Africa, yet we could not help observing the
very rewmarkable similarity in the representatives of each; one example
of which is, Ateuchus sanctus, which very closely resembles the celebrat-
ed Sacred Beetle of the Egyptians, the object of their worship, by some
regarded as an emblem of fertility, but I think more probably that of

may be induced to develope the cbax;acter of the entomology of these gi—

Ry
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gantic regions more thoronghly than has yet been attempted ; or thereis,

« a0 ampléXield for research and speculation.  We shall feel much indebt-

ed to him, if he will explain how the Copridie were transported from one
country to another, and how they reached the island of Ceylon; how
also Cetonia cornuta, which is taken on the banks of the Gambia, bee

;. came an inhabitant of India. Lytta gigas may have travelled by land,
;% and perhaps the Coprida following the track and droppings of the camel,

may have pursued the same route. Let him describe the sands of the
desert aud those in the vicinity of the Indus, give us a compsrative Fauna
of the Ganges and the Nile, record the varietias of temperature, the
character of vegetation, and the genera peculiar to the dilerent
soils.  Let him do this, following the steps of the celebrated Forskal, and -
he indeed will advance the objects of science, deserve the thanks of the
present generation, and command the respect of posterity.”

Descriptions of Insects, by J. O. Wrstwoop, Esq, F.L.S.

7 . ORDER DERMAPTERA LEACH,

Famwy Forricurin=z.

Forricvra Macrorvey, Westw.

Piceo-nigra, punctata, abdomine @nco submicante, marginibus thoracis,
tegminibusque rufescentibus, forcipe (&) longissimo valde curvato, et
gracili; (@) fere recto tenuissimo.

Long. Corp. (forcipe excluso) & lin. 6 Q lin. 5.

Ad genus Forficulam (stricte sic dictum Scrvilleo) appertinet, sta-
tura fere Forficule auriculariz et paullo robustior, caput nigrum punc-
tatum, - impressionibus duabus anticis inter oculos. Antennwe ?
(3 mutilatx) 13-articulatz graciles rufescentes, articulis bassalibus
obscurioribus.~—Prothorer planus antice viz .emarginatus, lateribus
antice* rectis, postice rotundatis, niger punctatus, margine tenui
rufescenti ; foveolis duabus rotundatis, antice impressus.—Tegming
piceo-refescentia, punctata, portio alarum detecta concolor. Abdumen

*® By pursuing the course recommended by Mr. Hope, a naturalist would be enabled, not
only to display the connection between soil, temperature, and vegetation, as well as the
animal forms which the latter supports, but slse prove the advantages of studying the
nataral sciences in connection with eqgh other, and be enabled to explain something of
the laws whichinfluence the geographical distribution of plaats aud animais.—J, F. R,

— o
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_nigro-picum punctatum =neo submicans ; segmeunto penultimo lateraliter
et angulariter producto (&) aut simplici (@). Forceps (&) niger valde,

_ elongatus, gracilis ad basin, valde externé curvatus, in medio, dentibus
duobus parvis internis instructus, apice sursum et exterius prodicto,
acato () elongatus multo gracilior, rufescens fere rectus et inermis.

ORDER LEPIDOPTERA LINN.

s DIURNA. Famiry Parisionipms.

Parinio Maciaon, Lion. .

This handsome buttérﬂy, like Vanessz Antiopa, and Atalanta, an-
thia Cardui, and some others, affords an instance of wide geovrapixical
range,* rather than of representatwe structure, since the individual
figured cannot be regarded as specifically distinct from the Kuropean spe-
cimens, which differ amongst themselves in various slight particulars, as
the size of the dark bars, and spots, &c. - It may, however, be noticed,
that the specimen figured has the small oval black spot near the extre-
mity of the anterior wings alinost entirely isolated, the large basal tlack™
portion of the same wings is very strongly covered with yellow powder,
whilst the black lunules of the posterior wings are not nearly so much
powdered with blue bloom, as in the ordinary English specimens.

. Fam. NYMPHALIDE.

Papnia Paraxprrs, Iorsfield. Lepidopt. Javanica,

Paph. alis anticis ad apicem acutis, posticis subcaudatis ; anticis supra
ad basin ceruleis, faseia obliqua lata fulva in medio, apiceque nigro ;
macuiisque duabus parvis albis (una discoidali, altera apicali) ornatis;
posticis czeruleis,

The preceding characters, drawn from the upper surface of the wings
of this remarkable butterfly, will suffice for its determination until the
publication of Dr. Horsficld’s description. The under surface of the
wings are, however, much more remarkable, bearing a most striking re-
semblance to a pale dried leaf; the deception being much increased by
the form of the wings, when brought in contact by the Insect, whilst
sitting upon a flower in the sun-shine, the short caudal appendages

* Messrs. Godart and Latreille, in the Bncyclopédie Méthodique (vol. IX., Ast, Papil. : °

lon) state, that Pap, Machaon is found in Syria and Egypt.

L4
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giving rise to the idea of the stalk of the leaf, thus completing the de-.
. lusion. D : ' :

° DIVISION? ? Fam. ZyvcavpE?

Genus Camprrores, Westw,

Genus anomalum Heleonz et Anthonoyze Sw. Gymuanto cereque
Guér, affine, alee oblonge, subovales, integree, nervis apicalibus valde
curvatis, anticae cellula discoidali clausa nervos duos postice emittens,
quorum exterior trifurcatis, posticae etiam cellula discoidali clausd, nervo
recurrente intermedio bifurcato. Corpus parvum abdomine gracili, pone
alas haud protenso. Caput parvam. Ocelli 2, Auntennz graciles
biramose. Palpi brevissimi supra haud dxscernendx, maxille exougatze
spuales

CaMpyLoTES HISTRIONICUS, Wcstw Zneus, ahs ad costam rufo-—-
interne flavo-lineatis, maculisque apicalibus albis.

Long. Corp. lin. 11. Expans. alar. unc. 3. Habitat in Nepalia. Hard-

wicke ; in Monubus Himalayanis, Royle.
. Corpus nigro-eeneum, palagris maculisque abdominalibus lateralibus
ﬂaVIS Al antice xnez, costa, fasciisque duabus discoidalibus rufis,
fasciisque tribus internis per totam longitudinem alarum currentibus
flavis ; maculis 8 vel 9 (spatium inter nervos apicales occupantibus)
albis. Ale  postice similiter colorate, at macule terminaks flavo
ornantur. .

This remarkable Insect appears to he the extreme type of a very nu-
merous Indian group of Lepidoptera, to which belong the species named
Capys pectinicornis, Thallo, and Rhodope. It is impossible to decide
upon their real affinities, until we obtain a knowledge of the metamor-
phoses of some of the species.

ORDER ORTHOPTERA. Fam. MantinE.
Manmis Roylii.  Hope, MSS. - -

‘ORDER HYMENOPTERA. Section Purivora.
Fam. Cuarcipinz.
Dirainus HimaLavaxus, Westw,
Niger, pedibus 4 anterioribus, tarsisque posticis rufescentibus,
Capite obtuse bicornuto.
Habitat in Himalaya.
:  Loug. corp. lin. 2. Exp. alarglin. 3,
um, anticé obtusé bicornutum antennarum arti-
L ]
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culo primo nigro (articulis reliquis deteritis). Thorax fortiter punctatus;
metathorace 4 lineato et ad latera, angulariter producto. .’odomen
breve depressum thoracis latitudine. Pedes 4 anteriores rufescentes, 2
postici nigri, tarsis solummodo rufescentibus. ‘ *

-Obs. In hac specie partes oris valde elongate, labro oblongo-ovali
ciliato, mandibulis inter se similibus, gracilibus, sub apice dente interno
unico armatis,

ORDER HETEROPTERA. Section LoNGILABRES.

Fam. ScureLLERIDE,

T

Scurenrrea Purcrerva, Hope, MSS. -

Ceeruleo-nigra vel-zneo, nitida prothoracis disco anticé, et mzrgine
postico neo vel cupreo tincto, scutello aureo viridique intenti, fascia
transversa basali, alteraque centrali obliqua, (in medio interrupta) et
maculis tribus rotundatis (postice et in triangulum positis) caxruleo-
nigris. , *

Statura fere Scutellera: maura: at paullo minor, scutelloque abdomen
omnino obtegenti. Scutellerze Stockeri affinis at robustior. Antennz
articulis duobus basalibus brevibus equalibus. - 3tio. 2do. fere duplo lon-
giori, "ultimo omnium longissimo.

Long. corp. lin. 5, lat. lin. 3.

.
Fam. PiNTaTOMIDE.
MgcarnyNcrUS TrANsvERsars, Westw.

Fusco-niger, capite acuté bicornuto, angulisque anticis thoracis acuté
antice productis, prothorace et scutello transverse striatis, parte coriacea
hemelytrorum nigrd, tenvissime punctata, membrana apicali albida, an-
tennee et pedes nigri.

Louog. corp. lin, 74, lat. lin, 3}.

ORDER HOMOPTERA, Section SavTaTomIA,

. Fam. Acanipx,

Crcapa Surrnures, Horr, MSS.
Nigra, capite thoraceque sulphureo maculatis, alarum dimidio basali

sulphureo, parte auticarum sulphurea, fascia obliqua nigricanti divisa,

apicibusque fuscescentibus. £
Long, corp. unc. 1§. Expans, alar, unc, 3}
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Affinis Cicadee maculatz. Caput nigrum orbitu interno oculorum

. ’sulphur&» ; thorax niger maculis 8 sulphureis abdomen nigrum segmento-

rum marginibus pallidis. Alw® antica costd sulphured, maculdque ovali

maximi (plus quam dimidium basale alarum occupante) sulphurea fascid

obliqua tenui nigrd interné dentatd divisd; apice fusco nervis nigris

Alee postica ad basin sulphurez, ad apicem fuser nervis nigris ; pedes
nigri.

ORDER DIPTERA. Section Purirara.-

Fam. Hieroroscinz.
}Z 1rPOBOSCA MACULATA.

Thorace fusco, flavo variegato, scutello nigricanti, maculis tribus flavis,
med® majori, femoribus tibiisque posticis ad apicem fuscis.

Hippobosca _equina; © ex Indid orientali paullo major, thoraceque
magis albo variegato, at vix distincta.” Fab. Syst. Antl. p. 438,

Hippobosca maculata, Leach, * On the genera and species of Epro-
boscideous Insects.” Wernerian Trans. vol. ii. p. 549,

fiong. corp. lin. 4 Expans. alar. lin. 83.

Caput flavum, oculis fulvis, lined longitudinali inter oculos fusca.
Proboscis nigra. Thorax fuscus, maculd magni  ad angulos anticos
flavescenti in medio fusc4 ; fascia parva centrali lunulisque duabus in medio
conjunctis posficis flavescentibus, scutello nigricante maculis tribus flavis
media majori. Abdomen fuscum, punctatum, marginibus rufescentibus,
Pedes fulvescentes tarsis omnibus femoribus tibiisque posticis ad
apicem fuscis.

Fam, NYcTERIBIDE.

Nrycrenrsia Royur,

Obscure nigra pedibus fuscescentibus elongatis, vix compressis, coxis
anticis brevibus, abdomine ovalo, conico, depresso, 5-articulato, apice
subtruncato, stylis duobus incurvis subtus armato, capite compresso,

Long. corp. lin. 13.

Habitat in Indi4 Orentali.

Nyct. Roylii, Westw. in Trans. Zool., Soc. 1. p. 290-5.

ORDER COLEOPTERA.

Ceronta Royer, Hope.

Long. lin. 12. lat. lin. 6.

Nigro-viridis thorace flavo iyarginato elytrisque quatuor maculis flavis
notatis. Clypeus quadratus, Antennz nigre. Caput quadratum puncta-

-
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tum, ° Thorax cupreis marginibus externis elevatis, lineaque flava
. utrinque externa, disco fortissime punctato. Scutellum magnurf postice\t s
decitum. Elytra nigro-virescentia maculis quatuor flavis notata, bine
fere rotundatae ad basin positae,‘binae aliz reniformes ante apicem locite.
Corpus infra nigro-eneum segmentis abdominis utringue aurantiis capillis
obsitis pedibusque concoloribus. ’ -

In Mus. Dom. Royle ; in montibus Himalay® captus ceria.

Grotrorrs ORIENTALIS.

Long. lin, 10. lat. lin. 64.

Violaceus thorace sparsim punctulato, elytris striatopunctatis, pedibus
supra nigris, infra violaceis nitidis. Antenn® picem capitulo fuscanti,
thorax violaceus longitudinali seric punctorum in medio posita, variis aliis
sparsim dispositis. Elytra striato punctata striis quasi vermibus exosis,
Corpus infra viclaceum nitidum, femoribus posticis uni-spinosis, tibiis
pilosis, tarsis chelisque piceis. )

This singular species approaches very closely to some of our British
species, and is probably from a high elevation of the Himalayan mountains.

In Mus. Dom. Royle. <.

OxTHOPUAGUS P ANEOIDES.

Long lin. 4. lat. lin. 2L

Niger obscurus, clypeo cornu reflexo abrupte truncato, thorace phae
nzoformi, postice lateribus in spinam obtusam productis, femoribus
luteis. Antenna pice capitulo fuscanti: clypeus hexagonus cornu
teverso abrupte truncato, thorax fere quadratus ; punctatissimas, punc-
tulis erosis tuberculo antice, fossulaque postice in medio marginis im-
pressa, angulis posticis in spinas productis, Scutellum parvum nitidom.
Elytra striata.  Corpus suptus atrum nitidum punctatum. Pedes femori-
bus luteis, tibiis tarsisque nigropiceis.

This singular Insect will, at some future period, form the type of a
new genus : in form it unites the South American Phaneus, and the
widely- disseminated genus Onthophagus.

Lvcanus Lunirer.
‘Long. lin. 37. lat. lin, 10.
ZEneo-piceus, arcolo tomento aspersus, mandibulis exsertis unidentatis,
denticulisque minoribus instructis, apice bifurcatis, Clypeo - deflexo
lunifero, femoribus castaneis. '

.

Hab. in Montibus Himalayzx ; in Mus. Dom. Rogyle. R

This Insect appears to unite in itsclf ihe characters of the Asiatic and
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European species, the latter rather predominating over the former: it is
» sone of Gye finest forms of the Himalayan Fauna,

Lavia Warricnir,

Tong. lin. 16. lat. lin. 5,

Viridisericeus, Antennis penicillatis, elytris tribus fasciis nigris, binis-
que penicillis dosalibus ornatis. Antennz corpore longiores et nigro -
virides, primo articulo subpenicillato, tribus sequentibus atris, penicillis
magnis pilorum barbatis, et reliquis pubescentibug, ultimo tamen
pubescentia densiori tecto. Thorax viridis, spinosus. <Elytra ornata
tribus fasciis vix suturam attingentibus, una in medio elytrorum, secunda
inter mediam et apicem, tertiaque binis penicillis dorsalibus interrupta.
Corpus subtus nigro-virens, sanguinca pubescentia aspersum.  Segmnenta
quatuor abdominis sanguineo colore fucata, ultimum omne autem viride
et nitidum. Pedes viridi-pubescentes, femoribus maculd rufi notatis
tarsisque infra flavis.

It is impossible to describe accurately the beauty of this Insect ; the
gericeous covering, in different lights, imitating the various tints of opal,

while the dark fasciz flash with the iridescence of Labrador felspar.
Ll N

PORUS, Hope.
{STEN!DIB, ML.

. Loyaiparel, Lat. o .

Corpus -oblongum ‘fere parallclam subdepressum. Capat mediocre
oculis magnis lateralibus. Antenna crassz articulis transversis. Man-
dibulee acuta dente interiori armate. Labrum transversum integrom
ciliatum. Maxille elongate bilobate. Palpi maxillares  longitudine
mediocres articulo 3tie, longo clavato, ultimo minimo. Labium elong-
atum apice lanceolato, paraglossis lateralibus. Palpi labiales breves,
articulo ultimo parvo conico. ‘Thorax fere circularis. Abdomen elong-
atum marginatumn. Pedes simplices. Tibize calecaribus binis armatee
T arsis articulis simplicibus. o

Porus ocaraceus. Long. lin, 4. lat. lin. 3.

Elytris punctatis antennis fuscis, mandibulisque ad apicem nigris. |

Hab. in Montibus Himalayz ; in Mus. Dom. Royle,

This genus somewhat appran'hes our European Evaesthetus,

APHODIUS,

Aruoprvs rrEGULARIs, Hope,
s . Long, lin. 4, 1at. lin. 2. .

Flavus thorace nigro, elytris subaurantiis, fascia media maculis quatuor
. . - :
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pigris, pedibusque piceis. Antennz piceo capitulo fusco. Caput angu-
lis anticis oblique truncatis. Thorax niger nitidus punctatusf angulis « «
anterioribus flavis. Elytra flava, seu subaurantia, fascid medid irregulari
nigrd, binis maculis humeralibus, binisque aliis fere ad apicem locatis
concoloribus, v

Hab. in Montibus Himalayze ; in Mus. Dom. Royle.

. ANISOTELUS, Ifope:

TELEPHORIDE
Antennae articalo Imo. crasso, reliquis multo crassiori, 9-10 obco-
nices magnitudine paululum crescentibus ultimo majori ovato apice
acuto. Mandibule valde acutze. Maxillz membranacea lobo unico intas
tomentoso. Palpi articulo 1mo. minimo, 2do. et quarto aequalibus,‘ultio-
mo subsecuriforme. Mentum transversum. Labrum membranagceum
fere rotundatum. Palpi labiales breves, articulo ultimo majori securi-
formi. Caput transversum oculis prominulis. Thorax transversus
Jateribus rotundatis, angulis posticis acutis elevatis. Elytra sicut in
Telephoris, in medio nonniliil dilatata. ~Tarsi 5-articulati, articulo

penultimo bilobato. _ <~

Anisorerus Brmacvrarus, Hope.

Long. lin. 41, lat. lin. 2.

Lividus, elytris 2-maculatis. Antennw articulo primo testaceo, reliquis
fuscis. Thorax rufo-testaceus nitidus, elytris pallidioribus macula ovali
nigra in singulo fere ad apicem posita.- Corpus infra testaceum.

Hab. in Montibus Himalays ; in Mus. Dom. Royle.

Erater Cranorrerus, Hope.

Long. lin, 4}., lat. lin. 13,

Cyaneus, antennis fuscis, marginibus thoracis pedibusque rubris.
Caput nigrum antennis fuscls. Thorax in medio nigro-cyaneus, margini-
bus lateralibus rubris, Elytra striato-punctata subpubescentia. Pedes
rubris.

Hab. in Montibus H1malayae~ in Mus. Dom. Royle.

-

: RIPII‘HORUS AprcaLns,
‘Long. lin. 8., lat, lin. 1.
Rufus, thorace pedibusque nigris, elytris flavo-rufis quatuor maculis

notatis, Caput atrum ramo antennarum piceo, foliisque nigris. Thorax

" concolor. Elytra flavo-rufa, basi nigrofasciata, maculis binis fere

mediis, apicibusque corporeque infra nigris. ¢

Hab. in Montibus Himalaya ; in Mus. DO!lé. Royle.— Royle's Illusira-
tions of the Botany, §¢. of the Himalayan Mountains, Supplementary Part,

. i
i
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(In connexion thh the foregoing the follomng Deszdel ala in the

- Entomolugy of India, hy the Rev. F. W. Hors, are repubhshed from the .’

Calcutta Journal of Natural Historg. " No.1) = .» "'~

1 ——Parasxtes of Birds, Liceé, (Nirme). Parasites of. Repttlm (Amm)
the name of the genus and species should be given on- whxch the; are
found. Parasites of Quadrupeds, Ticks, &c. T

2.—Endcavour. to ascertain if the -larger Beetles of Indla hve more :
than one year ; it is important also to ascertain the sexes of the Atlas -
" Beetles, and the uses to which their horns are applied. A
" - .3.—Ascertain the names of the trees which yield Resm Anime ; aud
if ¢ any ‘other resins in India contain insects. o - ’ "
4—Amorig Coleoptera, attend chiefly to the Lamelhcom Beetles, '
: Letoma, Copris, Scarabeus, and Baprestide. )
' 5. ——-Ascertam by dissection of gigantic Coleoptera’ if the orgaus of
heatm« are in the basis of the antenne as in Crustacea; collect the -
larvae of alllarge Beetles, and try if they have the power of hearing,
6.—Send me an account of the, hablts of Paussus, and all the species
you can obtain. .
. ——-Any species of insects- mfested with worms, should be notlced

The worms should have drawings made of them before put into spirits. .. =

8.—All hermaphrodlte insects to be noticed, as well as irregular copu-- .
lation of different genera. - L .
9.—All Carrion Beelles to be attended to. They are supposed to be
searce in India. -The préjudice of caste and of religion will not allow
many of the natives to touch a dead hody of any animal.

o 10.—All species of silk-bearing. insects used in commerce, ‘with their '
local names and larva, eggs, &e. It is probable we may breed the Atlas. '
Moths in England.  Send Larvee of any, placed in mould, when an op-
portunity occurs. Colonel Withill introduced alive into England Bomb Y
.Selene. Any reports of the annual produce of silk-useful,

11.—Cochincal, new species; mtellxgence wanted about its range.
How many species in commerce in India, Lac éusect. also. o

12.—DBees. All species of Bees to be collected. . Any accounts of =
the produce of honey.  The native names of Bees much wanted ; any~

 thing remarkable in the combs to be figured.” All parasite beetles found e o

in Bees’ nests much wanted. Tmiports ‘and esports of honey and wax.
What are the Bees which produce the wax of the Clllnnse candles ? there

b .
¢ are several sorts. , | - -7

- 13.—Auts. Collect all specxes of Ants—-males, fcmales, and neuters.

: Ascertam 1f they lay up stores of grain, seeds, &e. ; be careful in mark~" L ’
zng the speues. thtt Ants wxll dnve out the Whne-Ants ?- Arethé. -
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different kinds emp]oyed by the natxves, to dnve out those which annoy

N J
them? Experiment on the formic acid. If the White-Ants’ hests' are
‘ever used as ovens,. ’

14.— White- Ants. . Collect all specieﬁ; atterd to their parasites, par-
ticularly the Bectles, which attack them, and are found in their nests.
15.—WHhat insects are caten as food ? 'l'heir Indian names. What

. Locusts are eaten, &c. ?

16.—Mark those insects which cause any particular. destruction of

crops, and if’the destruction is periodical.
17.—~Mark all luminous insects. :\scertam if the Lanfern FIJ is

 fuminous, it is disputed.

18.—What species of Mygale are in India? Their ~habits. What

" spiders yield silks, such as are found in commerce ?

R

19.—What species of vesicatory insects are usedin India? *If any

* besides Lyttaand Mylabris. Ifany insects are used medicinally, Their

names. :
20, Record any instance of death occasioned by inscets, by Bees,
Wasps, Ifornets, or by Flyblowing, &ec. " Any ailinents produced by in-
sects swallowed in the larva state, &e. o
921.—Is Resine Anime a preservative agaiust the attacks of insects ?
Said to be used in corking bottles. Is cloth coloured by Indigo ever at-
tacked by the White-Ants and other insects ?
-+ 22,—Any native remedies against Cockroaches ? Collect all species
of, and particularly all sorts of Farwigs.
23.—Native remedies used after the stings of insects, and the attacks
of Gnats, Scorpions, Centipedes, &c.
924.—Note all insects infesting houses. Does any true Ptinus occur in

_the East Indies?

25,~Species of Fstrus attacking quadrupeds; collect them. Do any

“attack man in the East ?

"26.—Collect all Aquatic Beetles. Do the Gyrene of India emit a pe-

*.culiar smell? Do the Carabe emit an ammoniacal odour ?

- 27.- ‘Collect all Land-Crabs and inland Crustacea.
- 98, ;Observe particularly the insects which destroy corn, rice, and all
stores ‘What checks are in use ? .

29.—Note any extraordinary migration of Caterplllars, and mdeed of

) all other insects. s

. 80.—The Mole Cricket of the East Indies. What are its habits P
- 31.—~Note the appearance of the clouds of Locusts.

. © -32,—~What are the preservatives used by the Indians in guardmnr theu‘ ‘
- . feathers and shawls? Colocynth supposed to be used.

,>]8l40.] s A]am/nulonq/ of the Hlmalngas I 139

33.—What genera aud specxes of msccts are uscd-by the natwes, in

" necklaces and ornaments, &c.? -

34.—The habits of the large Stag Beétles; Do they déstl{oy leaves ?
35.—Note all odorous smelling insects.
36.—Are Beehives in usé in India ? Send specimens ofdomesuc Bees,

-if they are domesticated. s

37.-~Is the Sherifah, or Custard-Apple seed, injurious to vermin ?
Flies are reported never to settle on the tree or its fruits. Ants will

" attack both. . i °

38. -——From what quarters chleﬂy do clouds of Locusts come ?

IX.—DMemoir on the Mammalogy of the Hz'malayas.-By‘VVM. Ociny,

Esa., M.a., Fellow of the Royal Astronomical, Geological, Linnean,
and Slatistical Socicties; SecPetary of the Zoological Society.

‘Inthe early part of the year 1833, Professor Royle put into my hands
an extensive Collection of Zoological Specimens, made during his excur-

- sions through the Western parts of the Iimalayan Mountaius, of which

the rich Botanicil results are now in course of publication, with a request

that I would furnish him with a. Catalogue Raisonnée of the different
species of which it contained the spoils, to be added as an Appendix to
his work, Whilst occupied in this easy and unostentatious task, various
observations presented themselves, which induced me to proposc to my
fiiend a slight alteration of his original plan, so as to embrace a general

" outline of the Mammalogy of the Mountain Regions of Northern India,

for the purpose of exhibiting, at one vicw, the intimate relations which I
soon perceived to subsist between the animal productions of this elevated
and extensive mountain chain and those of Northern Europe, Asia, and

~ America. It soon became obvious, in fact, that the Zoology, like the .

Botany of the Hills, differed essentially from that of the suitry plains of

-India, which skirt their southern base ; that, though occasionally mized

with tropical forms, it was, upon the whole, of a character closely re-
sembling that of the more temperate and northern Iatitudes ; and that
the insulated position of these remarkable mountains, exhibiting, as they
do, the rare and interésting phenomenon of a temperate and even a boreal
climate on the very confines of the tropic, where the sununer heat is ne«

2 . N
cessarily greater than even undér the equator itself] gave an importance
. to the inquiry, as connected with the geographical distribution of Anfe

mal Life, which promised the most imvortant results - Tha natiea o sha
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probiem, mdeed 'and the very dxﬁ‘erent condmons of Ammal Llfe, as
‘compared with that of Vegetables, forbade me to anticipate the axscovery
of laws of distribution in the Animal Kmrrdom, so definite and cirenm-
scnbed as thosé which Baron Tumboldt has established, with regard to
Plants ; the pnncxple of ammahty, if I may. “be allowed the expression,
possesses an innate power of adaptation which renders Animals in some
measure . mdependent of climate, "particulatly as compared with Vegeta-
‘bles, and which increases in proportion as we ascend in the scale of life;
but I felt that if any-such laws of geographical distribution prevailed in
.Zoology, they. mxght naturally be expected to be exhibited most clearly
and unequivocally on a theatre like, this, and therefore that the opportu-
nity should not be neglected of investigating the circumstances of &
problem which appeared-to promise so much scientific interest.
From the observation just made, viz. that the power which all animals
.possess, in a greater or Iess degree, of adapting themselves to different
varieties of climate, and of withstanding, uninjured, the effects of tein-
- peratures foreign to their natural habits, increases in proportion as we
ascend from the lower to the higher mbes, it will be seen that the Mam-
malia—the class which I had undertaken to review—form one of the
_mogt unfavourable groups for the discussion of this important question,
_ Indeed, were it mot from their limited powers of locomotion, they
would be the very worst of all, because their high position in. the
scale of life, "and .the superior intelligence and resources with whick
‘it endows them, necessarily protect them against changes and casualties.
", which would prove fatal to more simply organized beings ; but, deprivec
of the powers of flight, ordinary Mammals have not the means of travers:
ing the wide deserts and oceans, which separate the habitable portions o
the earth : the nature of their locomotive powers consequently confine:
them to particular regions ; and, in spite of the more favourable circum:
stances of their physical organization, their more varied 1esources an
superior intelligence, they afford better materials for studying the problen
of geographical distribution, than the kindred class of Birds, whose facult;
7 of rapid flight enables them to set oceans and deserts equally at defiance
in passing to the most distant quarters of the globe, and, as it were, t
., choose. their own temperature and climate in the boundless fields of air
Hence it is that the circumstances of the important problem of geographica
. distribtition are lees favourably presented in Ornithology than in Mamma
“logy ; but, with this exception, the observation above made holds goor
* throughout all other classes of animals, and the simplest tribes’ will al
" .ways be found to - present the most cc&tain results. - Insulated fami
Yies also oceasionally occur, which possess peculiar advantages for th

K
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. pro:.ecuhon of thls mqmry as, for mshnce, in the case of freshuwater - '
‘Fishes, than which I am acquainted with vo other group of animals to -
% well calculated to illustrate the laws of geographical- distribution, or so.

: hkelj' to repay a careful study under this point of view; and I am only

surprised that no competent Ichthyolomst has hitherto occupled lnmself
“with so promising an inquiry.

The only other principle which can well be regarded as mﬂuencmv the, -

geomaphxcal distribution of Animals, ¢iz, the dispersion_of Plants, upon
) whxchtall‘Ammals live, either mediately or immediately, is obviously sub-
ordinate to that of climate, With which it has been shown to be most. in-
timately copnected. Ona limited scale the distribution of particular.

- spacies may be seriously affected by the influence which civilization and

cultivation produce upon the face of particular countries ; wild animals .

necestarily disappear with the woods and forests which afforded them food
and shelter ; the Wolf, the Bear; and the Beavey, have thus dlsappeared
“from our qwn country ; the Capercalzie, exterminated about a centir ¥

 ago, is once more spreading rapidly over the pine forests of Scotland ; but -
. 4__:(the»se are partial cases, which do not bear upon the general problem of .

geogtaphical distribution ; and it is obvious, that upon the great theatre-
A of nature, climate and tempemture are the o6nly laws which remlate it,
* limited, indeed, by the physical structure of the animals, as has been  al-
ready observed, and by their powers of transporting themselves to dis-©

tant regions. Hence it is that terrestrial and fresh-water tribes are more “

favourable for this study than marine or pelagic ; though even among the’
latter, the comparative simplicity of their structure, and their consequent
susceptibility of changes in temperature, render the habits of different
genera and species wore definite and confined than mmht otherwise be’
cxpected. Of the former, again, land and fresh-water Mollusks being

* among the most simply organized, are consequently most limited in point” .

of range ; the species of Insects are alinost equally confined, unlessin the

case of certain tribes, which are susceptible of being transported to distant -
countries in wood and other extraneous substances ; next follow Reptiles .

and fresh-water Fishes ; and; last of all, Birds'and ’\Iammals ; the former,

- as already observed, having an almost unlimited range of habitat, from -

- the facilities which they derive from their powers of flight, of passing 16
the most distant quarters of the globe, The common Sparrow, the Snipe
L

and the Woodcock, for instance, are found in the mealayas aud in Japan, ‘

as tvell asin the North of Europe ; nature has endowed' these birds with
means of traversing the arid climes and extensive deserts which i intervene
between these localities, which%he has denhied to Quadrupeds ; and hence

" We must not expect to find the Badger and the Fox so widely distribcted

i
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But if the same species of Mammals - e T ogy of _»Ae Il?malqyg.gr o 143
whe-. =§ femat'e&:_he value of their pursuits, ' Drs, Cantor, M‘Clelland,’ and F L
oner, & i N L a Fale .
only ;o ‘:a:thlful and practised observers; and Mr. Hddgso"n appears
access to European librarie . .
I - . .. S anf : s and muse Al
species of Mammals ? and it is the general solution of this question in the unfortunately beyond the reach of the Tndian Nat l;(‘ums, an advantage
. ) . . - o g an Na ;
affirmative, as far at least as the great continents of the globe are con- Mammalogy of Nepal in the most ample and sati \;r ist, to illustrate the
+, cerned, which renders the Mammalogy of the. Himalayas so interesting X Before leaving this part of the subject, T shall 1 ;‘(to? mannen
« in this point of view, We have here ‘an insulated territory on the con- t - offering a few remarks, which mav be us’efui t‘o 1? e oTportanity of
fines of the thopic, with a climate varying from the most intense heats’ d 1at nwnerous class of -

of the Equator to the greatest rigours of the Pole; and we shall find, in

«discussing its animal inhabitants, that it presents, as it were, an epitome
of the Mammalogy of the world ; an intermixture, or rather a succession (
of species and genera similar to that which we meet in travelling from often neglected, not from any deficiency of 2 Ty but

? of the ob ney of zeal or inclination on the part
servers, but from a want’ of pr p

India to Kamtschatka, or from Brazil to Labrador. ,
Having thus fully explained the objeets, it now only remains for me from “che diffienlty of naming and de

" to acknowledge the sources from whence 1 have derived the materfals of
. the following Memoir. The principal of these has been, of course, the

- " s e

. as the Owl and thé wild Goose.
are confined to particular regions,
ther similar regions, wherever situét/ed, or
another by intervening’ sea’s and. deserts,

the great question still remaiis,
however separated from_one
produce kindred or analogous..

intelligent a }
el ,.:,_and m}i1 ed:cated g.entlemen, who are dispersed over every part of
b ,the. “-,t 0, ;rom their taste for field sports and the }lt&ilitie; afford -
Ir situations, have the mear i 3 b o
their . eans of making th '
e situs g g the most valuable ob..
various departments of Natural History ; but which are too *

actical experience in observing, *
02 14 =
ander thelr moticy oy png 2nd kscnbmg the animals which fall
ﬂ otice, ot knowing exactl ini
attend o B g exactly what points -to
. accurate .k i ‘
ate -knowledge of specific differences, however,”
N L.

Collection of Professor Royle himself, and the few notes, rendered pary fs by no means indispensable for this pur . .
ticularly valuable, however, by containing the native names and ocali- ( ,‘lt i‘S sufficient to indicate the aflinity f)f ligse ! {fe“erany speaking, .
- tics, made by that gentleman during his tours. Besides which, the ex- approximate European species, and to ascertain t; a“liml to t}')e‘ most
¢ Collections of the British Museum, of the Museums of the Zoo- _to_enable the more pracﬁsed Zoologist to I‘CC‘(‘« iy ffatw‘e name, ’fl ‘orde’ -
R logical Society, the East-India Company, and various private collections _curacy, especially if the forms of tl:je foet. 1o ‘Tgl‘ze it with suﬁ‘imem P
. of less note, which are occasionally made by Officers, and sent to their 'T’Of_Cd : but the main points to be attcnde,d t o S &e. be carefully
fiends’in this country, many of which I have bad the good fortune to which the generality of observers most nea]g;tan" 'h;gn‘ "_"f‘“rfunntelv,k
examine, bave furnished me with valuable materials; whilst the different nomy of the animals which fall under their :Otic,e a:}(: t.fe habits and eco- -
. Notices and Memoirs on Indian Zoology, dispersed through the pages of aquatie, arborial or terrestrial ; whether they in};z;bitez manners, whet}‘xer
{he Asiatic Rescarches, the Journal of the Asiatic Society of Bengal, ¢ among thick jungle, or on the naked open plain; whetherl:::;,lsi:e?r resx.de o
e ln socie-

“the Zoological Proceedings, and other similar publications, have been ty (fr(;()lfi‘tary 3 The number of young which they produce ata birth; thei
period of gestation; the duration of life ; their instinets, and the, telr
R y s{ra-

- consulted with the greatest’ advantage. Dy carefully quoting my autho-
rities, I have invariably taken care to distinguish what I huve seen or tagems- which they- employ to capture their ‘prey or t .

know myself, from what is merely given on the faith of others. Yet with their enemies; the nature of their food; wheth (‘1 ) :.he 0 ;flc)ape fromn -

all these resources at my command, T have found my materials much too migrate from place to place, according to the scason; ywhl; E;rnate o

limited to give any thing beyond a mere outline of the Mammalogy of are turned to any account by the natives, or are capable ’of‘ v'(l]t ;u they

the Himalayas ; but if this Memoir should prove to be the means of in- products ap_plicable to the purposes of commerce or dom )St.. l‘e ding auy

" ducing future travellers, or residents, in those interesting regions, to fill These, and other similar inquiries, of the utmost im )L lf‘CC_Oﬂomy,
up the sketch thus imperfectly traced, or assist them to distinguish whal philosophical Zpologist, are within the ordinary range ofl' O;ttl]n'ce to t}).e .
well known, from what still continue to be desiderata, in these t.ion to‘ most gentlemen in Tndia, with respect to magy m,.; mﬁ ,Obser"u" .

ing animals ; whilst they are, generally speaking, attended \:?th« :,::0;;5::-

: § e

The present time
India now containe trouble, and at the same time productive of so much ment
g _wmen

" temsiv

s already
inquiries, it will not have been without its use.

indeed, is peculiarly favourable for such pursuits. .
al recreation

nd instruction, that it is only surprising how much they have been
! €EN

many able and zealous naturalists ; and what is not less fortunate, has ¢
. : ] . heretof s
Nobleman for its Supreme Governor, who both understands and cab ap co“ntt,-' ore n.eg;ecdt'edi One peincipal cause of the apatby which  our
. ) ymen in India have shown, if not i aki T R
R o .', H,not in making, at least In recording,:

<
\
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- which it POSSESECS, offer facilities for this purposc,
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I thexr obsel v'mons on various branches of N atural Hlstory, may,, .indeed,

ha\e arisen from the want of some common central institution; - whvre

they ‘¢ould be propexly arranged and -published ; but the estabhshment\
of the 7oologxcal Society of -London, and the uuorivailed resources
which it is hoped
-will. hereafter, be made ‘extensively available’ by Englishmen in all-
parts of the ‘world. It is scarcely necessary to add, that any interesting .
.details relative to the habits and manners of foreign animals, observed in

theu‘ native climates, will be gladly received from any quarter, and

pubhshed in the Proceedings of the Society ; espeually if ‘accompanied
" by the skins of the animals (the skulls, legs, and tail, being carefully’

. preserved), for the purpose of identification. The -Journal of the Asiatic

Society contains numerous articles on Natural History, bat its contributi- |

"+ ons "in - this department are fewer than 'could be wished : whilse the-
BenVal Sporting -Magazine, hitherto in a great measure confined to mere -

Journa!s of shooting excursions, might likewise be made a ready’ and
appropnate medium for the publication of such observations ; and the °

Y contnbutxons of its various cor: respondents prove them abundantly quah-
ﬁed for this higher and more important ‘object. S

" These introductory observations being premised, I shall now proceed '

" to enumerate such Maminals as I know to inhabit the great Ilimalayan-

(‘}mm s ~nd without following any farmal arrangement, shall throw, them

“Into such natural groups or families, as appear best suited to illustrate

*" their geographical distribution with respect to climate and temperature, -

the prmcxpal obJect of the present Memoir..
KRR |QUADRUMANA.

Throufrhout Bengal and the nothern’ provmces of Brmsh Indm, there

appear to be only two species of Simiw, the Hoonuman (Semnopztlzecus: ‘

L‘ntellus), and the Bhunder (Papio Rhesus) ; both of which ascend ‘the

-~ _hills to a very consxderable elevation during the summer heats, and return

.- again to. the plains at the commencement of the cold ‘season. This.
migration {s & very interesting fact in the history of these Stmie ; it is the -
-only instanee of a’ snmlar phenmncnon, which has been recorded of this

famlly of Mammals, and may bécome of great value in its '1ppllcat10n to .

geolovxcal reasomng on the climate and temperature of Europe during

: “the tertiary epochs, in the deposxts of ‘which periods the bones.of » Apes .’
. and Monkeys have ‘lately ‘ been found, associated - with the remains “of

Pacbydermata, and other iuhabitants of .more tropical latitudes, The *
Hoonumdn, called Lunfraor by the IIlll tnbes, is not uufrequcntly found at .

. [J LY -
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an elevation of from 9 000 to 11 060 feet ag among the Pme fornsts in the

nelﬂhbourhood of Choor, and sometimes even. at the verge of the snow-

lme -Nay, it even appears to have succeeded in crossing the mountains;

PPurdier* mentions having seen a large troop of these monkeys in Bootan,

where they are held in the same veneration as in- Hindustan; and that it

- has found its way, and is capable of subsisting in a state of nature, at a -
considerable elevation, and a comparatively low temperature, is quﬁuenﬂy

“evinced by these facts, as well as by the testimony of Fraser,T lx‘nll* .
and other intelligent travellers. Dr. Royle found it common enou: gh in

the neighbourhood of Hurdwar in April, and on Tuen and Manma at

9,000 feet of elevation in the latter end of May and in June.

JThe Bhunder, Bender, or Bandar, the Common Movkey of Bengal and -
Upper India (Papio Rhesus), though said by Mr. Hodgson to exist in
the central regions of Nepal, only in the vicinity of the temples, and in a
semi-domestic state, whenct he conjectures it tv have been introduced
from religious motives, is also reported to abound in Kumaon ; and it is
highly probable, that the nearly allied species (Pupio Assamensis) lately ‘
discovered by Mr. M‘Clelland in Assam, ascends the more eastern hills,
as its congener does the central and western ranges, Of this, however, '
w‘e have no positive knowledge, though the close affinity of the animals
gives a strong degree of probability to the fact ; but the various specics
of Monkeys which Mr. Fraser thinks may be found along the upper courses
of the Jumna and Ganges, rest on more questionable = uthout} and it is
not unlikely that this intelligent traveller, asindeed he has himself con-
jectured, was deceived by distance, variety of size, and other cir‘cum-
stances, which give a very different appearance to individuals of the same
species. Mr. Hodgson§ gives the Bonnet Monkey —(Cercopz'tkccu.s‘ ra-
diatus) as a native of Nepal ; but this species is confined, as fur as af pre-
sent known, to the Peninsula and western coast of India, and seems to 4
have been confounded by Mr. H. with the Papio Rhesus, or Bhunder of
Hindustan. The same gentleman, in a letter to the Zoological Saocicty
written some years ago, mentions that his shooters were once alarmed 1;1
the Kachar, or Alpine regions of Nepal, by the appearance of a wild man,
which walked erect, was covered with Iong dark hair, and had no tail,
The improbability of finding a real Ape in such a situation led him to.
question the truth of the report ; but it is well known that the woods of
the lower ranges to the east of Nepal contain at least one species of Gib-
bon, Hylobates Scyritus, called Hooloo or Hooloc by the Assamese ; and

. Journey to Thibet, p. 4®
% Asiat. Res. XVT, 153,
t Proc, Zool, Soc, 1I. 96.°

+ Journey in the Mimalayas, p 351,
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itisnot improbable that mdxvxduals may occasxonally wander to thn lngher :

L

and more remote forests of the Central Hills.

CHEIROPTERA.

When it is recollected that of the sixteen specxes of Bats, now known

" to inhabit the British islands, no fewer thau ten have been discovered
within the last few years, it will not appear surprising that we should be
so imperfectly acquainted with this department of Himalayan Mamma-
logy. Mr. Hodgson, indeed, is the only author who has furnished us
with any details'on the subject : his Synopsis of the Vespertilionidee
of Nepal,” published in the Journal of the Asiatic Socicty of Bengal,

* vol. iv. p."699, contains an enumeration of seven species of Cleiropterg :
but, as he himself very candidly observes, his specific identificitions
must be received with considerable caution, from his want of access to

- extensive libraries and museums, for the purpose of comparison. Of the™ *

two species of Pteropus, for instance, which he has there briefly describ-
*ed under the names of P. leucocephalus and P. pyrivorus, the former
does not appear to differ from the P. medius or Edwerdsii of the Plans ; H
and the probability of its identity with that species is increased by the
fact, which Mr. Hodgson mentions, of its only visiting the temperate
regions of Nepal during the autumn, returning of course to the more.
sultry plaius of India on the approach of the cold season. The Preropus

:x‘q""‘[“\ﬂ

5

rubicollis of Mr. M*Clelland’s “list of objects of Natural History collected

“in Assam,” is likewise identical with the P. Edwards#. The only other
species of tailless Pteropus known to inhabit the continent of India,
Pteropus Dussymierd, is very different in its characters from Pleropus

medius; and as Dr. Royle brought undoubted specimens of this latter .

species from the lower hills a little farther west, it is but reasonable to
suppose that it is equally common in Nepal, and consequently identical
with Mr. Hodgson's animal. The Pteropus pyrivorus, to judge from.the
short description given by Mr. Hodgson, appears to be less questionably
a new species : it belongs to the second section of the genus, having a short
tail, partly free and partly enveloped in the membrane, and derives its spe-
cific name from the depredations which it commits among the ripe pears
in the central regions of Nepal. The migratory habits ascribed to these
Pteropi are common to the Pteropus poliocephalus of New South Wales,
and many other species of the same genus ; for these large frugivorous
Cheiroptera are essentially tropical in their habitats, and only visit more
temperate climates during the summer anceautumn heats, when the ripe
Tuits tempt them to wander from their native regions. They are conse-

Ve
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quently,but occasional visitors to the higfiér elevations and latitudes of

' the globe ; and the Pteropus dasymallus and Pteropus pselaphon, which

have been hitherto observed only in Japan, comparatively a high latitude
for these animals, do not probably form an exception to the general law.-
Of the Insectivorous Cheiroptera, a family far more abundantly and
extensively dispersed over the surface of the globe, Mr. Iodgson indi-
_cates only five species as natives of Nepal. Three of these are describ-
ed as Vespertiliones,” by the specific names of formosa, j"ult'gz'nosa, and
labiata, and two as Rhinolophi; by the names of armiger and trogatus
respectively ; but without a more careful examination and comparison with
other species than Mr. Hodgson had it in his power to make, it is impos-
sikle to say how far these Bats may be distinct from, er identical with,
species already described. One thing at least is certain, that the tempe-
rate 4nd more elevated regions of the Himalayas must contain many
specws of Insectivorous Cheiraptera, still unknown or uddistinguished,
“'besides those enumerated by Mr. Hodgson ; it has been already observed,
that this section of the family is yery widely and generally distributed in

__temperate climates ; and the rich harvest which has ‘attended the re.

searches of British naturalists, within the last few years, in their own
country, ought to stimulate our Indian brethren to a pursuit \yhich can~
.not fail to be rewarded by still more extensive discoverics. It would
be extremely interesting, for example, to procure a complete series of
Himalayan Bats, with the seasons, temperatures, and elevations at which
they were captured carefully noted down, so as to compdre ‘them with

. analogous species of higher latitudes, and thus ascertain what law of

succession the different forms may follow, or within what limits they may
be confined in respect to temperature, in their geographical - distribution
over the surface of the earth. Speaking of these Insectivorous Bats, Mr.

" Hodgson observes, that * they are neither migratory nor subject to hi-
bernation ;" two properties which in more northern climates would be con+’
sidered incompatible with one another, and which even in the - central
régions of the Himalayas require a very careful revision before they can
be admitted as established facts. I am not aware that these animals -

" ever migrate in any climate ; hibernation is' the resource which nature

. has provided to preserve them.during the season when their natural food

disappears ; and it is the general opinion, that even within the tropics,
the Insect-feeding Bats go to sleep at certain seasons, as they do through-
out the winter in more northern latitudes : should the fact be otherwise,
it would prove 2 highly interesting addition to our knowledge of their
habits; but it is possible that Mt. Hodgson may have been led into error,-
: by the casual appearance of a few individuals during an occasional fine

'
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- evening, as sometimes occars in Britain even in the'dept!'x of wintef. ‘i‘hf
- subject is well wqrthv the attention of Indian Zoologists. Aty

3

INSECTIVORA,.

iy

“*- Ascending gradually from the frugivorous Cheiroplera of the Plains of
India, which visit the hills only during the summer heats,” through the

~ .insectivorous genera of the same family, which remain throughout the~ ‘

" whole year, we next cowe to the Jnsectivora, properly so called ;2 fami!y'
- which belongs almost exclusively to the temperate regions of the earth; -
-aud of which it is therefore extremely interesting to find the ‘common

. _forme of Europe and Northern Asia occurring iu the analogous climates.

of the Himalayas. No fewer than three - distinct species of Hedgehogs,

_ for instance, have been described from the Western Hills ;
) Er{riaceu; spatangus, a small :
twice the size of a large monse ; SRS

Em’mfceus Glrayii, of a grizzled black and yellow, from the spineseﬂ .

being annulated with these two colours, sather smaller than the common

: European species; and p AR k 4
* Erinaceus collaris, by some supposed‘ to be identical with E. G::zyiz', :

-~ but easily distinguished by a white collar half surrounding the neck. Al
t{nese species, however, require a careful revision ; they are founded on. °

' smg.le specimens, those of the two furmer deposited in the Zoologicél
So?Iety‘s Collection, - that of the last in the British Museam, 'nm‘i of

- which a figure is published in the Indian Zoology of Messrs. Hardwicke
~and Gray.y It is possible that more extensive and accurate observation -
may prove the whole three to be identical: at all evehts, it is certain
that one, cither of these, or a different species (Erinaceﬁs indicus of
‘Royle’s Ilustrations, &e. p. 6), inhabits the neighbourhood of Delhi,"

: w.}.;cre i% would. be interesting to observe the phenomera attenaiug fts
hibernation, such as the temperature of its body, the nature of its respi-
ration, &c. during the period of reposc. . Mr. Hodgson, in the letter to -

: the Zoolegical Bociety, already  referred to, denies that there are any,

. Hedgehogs in Nepal, bot mentions a small dull slaty-blué va.rieiy of the-
-common [udian Shrew or Musk Rat (Sorexr indicus , a8 common 'in ‘the l

' ,hwet and ceptral regions, to which he speaks of it as be'ingf confined.

i ther species no doubt exist in the more temperate parts of the moun:

” tama, ;hough tbeir §mau si;‘e and shy habits screen them from observa:’ '

“tion.” The same gentleman mentions the Mole (Z'alpa), as abounding in

. ghe Kéchar, or northern region of N epal, and Traill* s,ays it is comfnon

- ‘e N - ' *
. dark-coloured species, not more than

o

. a -
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" in Kemson ; but no one appears to have described, or even examined it,

' 'gnd we are ignorant of every thing relating to it, except the name. - It
wi]l probably prove to be a distinct species from its Buropean congener,

_if it exist at all ; but the question is involved in great doubt, and is well
" worthy of a careful examination. : : C

_ -~ CARNIVORA PLANTIGRADA.- -
- Of this family, the majority of which likewise belong todhe temperate
. regions of the earth, various forms and species occur among the Himalay-
as.. First, of the genus Ursus, we have the Bhaloa, or Common Bear of

India ( Ursus labiatus), and, according to Mr.. Hodgson,* the Malay Bear
( Ursus Maluyanus), inhabiting the Turai, or sultry regions, at the base

_ of the mountains, to which localities he appears to intimate that they’
- are confined. But the habitat here assigned to therMaxlay Bear is ex« -
wotremely doubtful.” It rests solely on the authority of Mr. Hodgson,rv
" tho, from the want of proper means of ¢owmparison, is often mistaken in
th;g identification of species; rdoreover, we have never received this
c-anilsg] from any part of Contineutal India, but only from the great
islands of the Indian Archipelago; and it is therefore not improbable
that it may have been in this instance confounded with the Ursus Thibe-

" tanus, which, from the general similarity of the two species, may have
readily happened, Mr. Hodgson, indeed, expressly mentions this latter .
species 88 an inbabitant of the Central and Northern regions of Nepal ;
and Dr. Royle informs me, that it is confined among the more western
hills, to the Doon and warm valleys, wl?"e,re” it is called Reech by the
natives. ~Lieut. T. Smith, of the 15th regiment N. I, however, an officer
well acquainted with the Mammals of the Himalayas, and a_keen sports-
man, assures me that the Common Sloth Bear (Ursus’ labiatus) does not’
ascend above the lower spurs of the great Mountain Chain of N orthern

India; that it is there replaced by the Reeck or Reek, ‘which occupies .

" -the whole of the more elevated hills, as far up as the snow line, ‘where

it is succeeded in its turn 1))' the Barji or Yellow Béar (Ursus isubellinus),

@ species “hitherto ! very imperfectly’ described, though - mentioned

" by every tourist as extremely abundant in  the “higher regions of

_ - ‘the Himalayas. Capt. Skinnert met with it in the neighbourhood

" of Bhairo Gbati; Traill} found it . in Kemaon, though he says _ it
s peculiar to Blot; and it is prf)bablj the Brown . Bear mention{ :

- ed by Mr. Fraser :§ so that upon the whole it appears, that v'vbilst' the
o w :

" * Proc. Zool. Soe,; ii. 96 ¢ Bxcursions, &e, ii. T2,
7. -1 Asiat, Res, xvil, 16. - ‘% " ¥ Joursey, &e. p. 391, .

s
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Common Sloth Bear ( Ursus Iabzatus) is on all hands admitted to be
confined to the sultry plains of India, the Reech (Ursus tﬁzbetanus)
succeeds it, as the legitimate representative of the European Bear ( Ursus

- Arctos), and of its American analogue (Ursus americanus), in the middle
or temperate regions of the hills, to be itself replaced among the frozen .

peaks of the higher mountains, by the Barji, or Yellow Bear of the
Himalayas ¢ Ursus ¢sabellinus), a species in all respects analogous, in its
colour and habxtat, as well as in its decidedly carnivorous appeme, to its
_congener, the Polar or Sea Bear of the North (Ursus maritimus).

. -Various animals, either belonging or closely allied to the Gluttons and
_ Badgers (Gulo and Bfeles), pre-eminently northern forms, likewise inhabit
the elevated ranges of the Himalayas. Among the lower terraces*we
bave the Ratel (RRattelus mellivorous), called Peejoo by the Hindoos,
which is common over all the plains of Northern India, and differs from

the same animal, as found at the Cape of Good Hope, only in being of a

lighter colour on the back. This wide distribution of the Carnivorc;

and the common occurrence of the samc species in India, and the m« 'st )
remote parts of Africa, will be more particularly mentioned in the fo'"dw- oy

ing article : Mr. Hodgson,* under the erroneous impression that the
Pegjoo, which the Nepalese call Bharsiak, was an unknown animal, and
- evidently misled by some imperfect or faulty account of its dentition, has
recently described it as a new genus under the name of Ursitazus inauri-
* tus; but the species has long been well known in Europe. M. F. Cuvier
figured, and accurately described its teeth in the % Dents des Mammi-

feres,” so long ago as the year 1825; and the late Mr, Bennett described .

and figured the animal itself in 1830, from an Indian specimen then
living in the menagerie of the Zoological Society.} The Balloo-soor,
(perhaps more properly Bhalloo-soor #), Meles collaris,t which M. F..
" Cuvier likewise elevated to the rank of a generic form, under the name
", of Arctonyz, upon the faith of a distorted native drawing sent to him by
M. Duvancel, is a real Badger, and was described and figured by the
celebrated Bewick, at least thirty years before M. Duvaucel's visit to
"India. It inhabits the northern plains of Hindostan, and probably as-
cends the hills, but of this fact I have no certain information. Of the

. Gluttons, properly so called, the Gulo nepalensis of Mr. Hodgson, which

_does not differ specifically from the Gulo orientalis of Dr. Horsfield, the
_only distinction being in a lighter shade of ground colour, inhabits the

*® Res. Asiat. Soe. xix., and Journal of Asiat, 8oe., v. 671,
t Gard. and Mensg., &e. i. 13. 1
+ Penny Cyclop®dia, iii. 264,

o
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lower terraces of the hills ; whilst the W ah, or Chitwah (Aihurus fulgens)
and-the Wenturong’ (Arctitis Albifrons)* are said to be confined to the
Kaehar, and regions bordering on the snow-line. As regards the Wak,
" ‘there'is no doubt about the truth of the habitat here assigned to it; but
the Benturong is a vative of the Indian Archipelago, and of the Penin-
sula of Malacca; and I strongly suspect, that it has been confounded:
with some other animal, perhaps with Paradozurus bondar, or some close-
1y allied species. The habitat, of Bootan, assigned to it in the Regne
Animal, is altogether erroneous. Messrs. Gray and Isidore Geoffroy
have proposed to consider the Gulo nepalensis as the type of a new
genus, the former under the name of Helictis maschata, the Iatter under’

¢ that of Melogale personata.
s

CARNIVORA DIGITIGRADA.

«

N \’It was mentioned incidentally in the preceding article, that many species .
o

Carnivora were common to Ingia, and the Continent of Afvica ; and it
y'.f\\\.t little singular, that this migration appears to have proceeded exclu-
sively from west to east, and never in the opposite direction ; or, in other
words, that whilst the Carnivora of Africa have found their way freely into
the neighbouring Continent, those of India have never passed the Arabi-
an desert. I do not pretend to account for this. Perhaps it may depend
upen the physical character of the two Coutinents, and the. influcnce
which this circumstance exerts in modifying the pature and habits of
their respective inhabitants. The Lion of the burning Sahara, for in-
" stance, like the wild Taurick or Bedoween of the same regions, would ‘
find the parched deserts of Syria and Persia no barrier to his pro-
gress towards the East ; whilst, on the other hand, the Tiger of the moist
" jungles of Bengal could no more pass the arid plains of Arabia than the
puny and luxurious Hindoo, accustomed to the same humid soil and
atmosphere. But whatever may be its cause, the fact itself is as un-
doubted as it is interesting. The common distribution of the Rufel over
both Continents has been already mentioned. . This animal is ‘spread
over the whole of Africa ; it is common in every part of the Cape colony,. -
and Denham and Clapperton brought it from Bornou ; and though its
geographical limits have not been accurately ascertained in Asia, we
know that it abounds on the plains of Northern India, which do not differ
much in their physical structure from the Karroos of South Africa. So

* Mr, Hodgsth, in Zool. Proc., ii. 96,
, .
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" likewise the Lion '(Felis ZLeo), the Leopard or Panther, Tor they are
both the same species (Felis Pardus and Leopardus), the" Cheetah
(Felis jubata), the Persian and Red-eared Lynxes (Felis Caracal and
Felis Chaus), the striped Hyana (Hyena virgata), and the Jackall
(Canis aureus), all pre-eminently African species, are found in most
parts of India, without offering any striking variety either in form or
colour ; whilst the Tigers, Wolves, Paradoxures, &c. of the latter country
have never passed far to the west of the Indus, and some of these are
even without generic fepresentation onthe Continent of Africa: nor s
it less singular that, as far at least as at present known, this migration
should have been confined to the Carnivora, There is not a single au-
thenticated instance of any of the numerous Antelopes in which Afiica
abounds above all other parts of the world, and which nature has pecu-
liarly adapted to inhabit the most parched and arid deserts, having

crossed the Isthmus of Suez, any more than of the various species of

Deer so common throughout the whole extent of Asia having migrate
in an opposite direction. If the various,indications which Mr. Hodg; n
has given of the occurrence of species known to inhabit the great is 2" s,
of the Indian Archipelago, and the southern extremity of the Malay
Peninsula, such as the Benturong (dretitis albifrons), the Malay
Bear (Ursus malayanus), and - the Javanese Ichneumon (Herpestes
Javanice), in the forests of the Turai, which skirt the southern foot
of the Himalayas,  should turn out to be correct, (and it is certain
that Felis minute and Gulo orientalis are common to both these

' localities),'it would appear that India Proper, besides its own appro-
priate Mammals, is a kind of neutral ground upon which the species’
of the most distant countries to the east and west of it meet and min-"

- gle together. One fact, abundantly sivgular, but which T have never -
seen accounted for, is the alleged total absence of every species of

* the genus Canis, so numerous -and so common throughout all parts of

‘Tnidia, in Burma, Siam, and those other countries enst of the Brahmapoo-
tra, which compose the great Malay Peniusula. This is a phenomenon
~ well worth the attention of Indian Naturalists.

“.: s far as regards the occurrence of the Digitigrade’ C’amwora among
7 -the Himalayan Mountains, it is certain that the Lion, called Baug by the

Indians, ascends the western hills to a very considerable elevation. M,
Fraser often heard of it dunnr' his journey to the sources of the Ganges

o
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and Ju\ ma* and Bermer, whilst travellmg to Cashmere, m the tram of ‘
Aurungzebe, had, frequent opportunities .of witnessing the. chace of this
~»imal: the amusement was reserved for _the Emperor alone, and_the:
success of a day’s sport was recorded by the Imperial Historxorrrapl)er in’
the annals of the empire. The same indifference to climate chaxacter-
‘ises the Lion in Africa; in the time of Herodotus and Aristotle, .he Was
_common among the coldest mountains of Macedon; at- the present day

he is as often found among the snowy peaks of the Atlas, or,on the chilly =

slopes of .the Snueuberg, as in the desert of Barca, or on the banks of
the Gareip. -Travellers should lock for. him ‘to the east. of the Brahma- .
pootra, as though not known to inbabit any 'part of Eastern Indir, the
Btrmese are said to have figures which can be intended for no other
ammztl and which can only have been drawn from the living model "The
“Tiger and Lecpard are well known to inhabit every: part of the meahy- g
-8, even to the line of perpetual ‘congelation : they. exist equally in Japan,
31 the Caucasus, and in.the Altai Mountains in Southern Siberia.f The
hﬁger of Bockhara is less than the Bengal variety, and chiefly confined
o‘\‘\e Valley of the-Oxus;} whilst in Japan he is covered with a thick-
" coat of long soft fur, to protect him from the rigours .of that northem
" climate. The Cheetah is said by Mr. Hodgson§ to eccur chleﬂy among :
the lower valleys of the Himalayas, but Pallas found jt as far. north as -
he Cespian Sea and the deserts of the Khirgis Tar tars 50 that it may
possxbly ascend the Hills to a greater height than has yet been suspected e
_Lieut. Smith mentions a small dark = coloured vanety of the Leopard,
caﬂed Luckur-backer, extrcmely ﬁerce, and common m every part ot the
Bills, « - » SR B o IR
Among the smaller species of the genus Felzs, the Moorml Cat (Fchs,
moormanszx) first described by Mr. Hodgson, and hlthetto observed only
by that- gentleman, as likewise the Felis Bengalensis ot nepalenszs, are’

stated to inhabit the middle terraces ‘of Nepal§. The - Felis Viverrinus, " )

first.described by Mr. Bennet|| in 1833, and three years, afterwards bv
Mr. Hodgson, under the nearly identical name of Felit. T’nerrzceps,ﬂ' ine .
habxts the Iower terraces and valleys of the Turai. - Fchs Chaus, (called ST

¢

e Ibev to observe here, that 1 frequenﬂy made i mqumes on tlus subject, nud could? O
never learn anything positive an the subject; por had any of the riumerous sportsmen
to whom I spoke on the subject,, ever seen a Lion or its skin, ‘obtained from within the
Uimalayas. ‘At present, the Lion is I believe only found to the wcst of the J umm, espe.
cially on the edge of the desert, near Iansi. J. F. R, ) .
% Pallas Zoog. Ros, i, 16. .3 Bumes’ Travels, 1i 173. .-
2 Zool Proc., ii, 97. § Zool Proc., 1,68, .
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eraloo in Nepal), “of wh:ch Ihave compared numetous Afnran and

- . Indian specxmens, extends over every part of the Hills? it is the Fe’:s
. ~“erythrotus of Mr. Hodgson * and there is a specimen of a mealavam.
" Cat in the Museum of the Zoological Society, so closely resembling ‘the”

- common Wild Cat of Europe, that it differs only in the absence of the
- dark transverse.and longitudioal’ stripes which mark that . SpeCIEb, and
U;-" whxch may not improbably be a mere eﬂ'ect of -Jocality. S

" Mr. ‘Hodgsont has described three’ species of Paradoxum as mhabl-
tants of the Southern, Central, and Northern regions of Nepal respect~
. xve!y, two of which at least I have 'seen from the more Western Hills;
Z P, Bondar (P. hirsutus, Hodg.) is confined to the Turai; P. nepalensis,

: Hodg. frequents the middle ranges of the mountains, and P. larvatis,
_-(P. lanigerus ? Hodg.) is only found in the higher regions, Two srecies

" of Mungoos (¢ Herpestes) likewise inhabit the lower terraces ; I1. griseus,
* called Nyool'in Nepal, does not extend beyond the Turai, but H. Ed-\

* wardsii (H.” auropuuctata, Hodg.)? ascends the central hills; Whll"
Viverra Rasse aud indica, and Vwern-t Mbetta, are sald to frequent t

"~ same localities respectlvely. e LT T

f;‘:The true Mustele, a genus proper to more northern latxtudes, “abound
. in’ the Himalayas, where there appear to be many different species, some

" have never been properly compared ; but it is interesting to find this

. . the central reglon, besxdes Mustela Savigula, Mr. Hodgson mentions two
' closely allied species, one larger and of a fuller habit of body, (query,
Paradoxurus larvatus ?) ; the other, which he has described under the
name of Mustela Kathiak; is much’ smaller, and often domesticated by the.
Nepa]ese for the purpose ‘of destroying vermin, and- sowmetimes-even
—-jlarge animals.§ * This appears to be the Kukar of Kemaon, where it
*likewise frequents the villages, burrows in ‘the walls of houses, and is

- similarly. ‘protected by the inhabitants.t The Mustela lonigera of - Mr,”

Hodgson resembles the common Weasel of Europe, but differs in - its
splrally twisted hair; and the same gentleman- mentionéd .another
. species so nearly approaching our common Pole-cat, that he is unable’

“to perceive any specific difference ; however it will probably turn out ~

“to be dxstmct.. Both these latter species abound in the northern and

: ’{Joum.Aaiat.Socﬂv. 232, ' 4 #sial. Res., xix. 1. 72, ‘
- ':t»Zool Proc,, i. 68. - ¥ Journ, As. Boc., n‘ 703,
' . |t Asiat, Res xvii, 16, .

P

* of which, according to - Mr. Hodgson, differ but little fiom™ those of
Northern Europe,and Asia. Itis tobe remarked, however, that they °

; /. additional instance of the relation between generic forms and climate. Ta .
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,_N_ned and compared, before we can venture to pmnmmce definitely

upon their specific distinction. It i is certain, indeed, that several species.
do actually exist in these Hills; Mr. Hodgson " has lnmself given brief: -

centml 1: ‘gxons No fewer than seven specxes of Ottels are sanl by Mr. .
" Hodgson to inhabit the Hlmalayas, but they reqmre to.be" carefully <

. cbaracters of four which he regards as new,* besides the two . common -
species of the plains, (Zutrae Nair.and Leplonyz); and seems to intimate: -
"-that the seventh may be no more than a vanety “of .the common Euro- '

. pean Otter.t The following is the suhstance of Mr."” Hodgson’s “obser- '
e L vanons in the letter already referred to, and I give them . at length. in & -

* the hope that they way induce other observers to co-operate with that S

geﬁtleman in filling up the sketch of which he has given an outline.

< 4 Of Lutre’ we have seven species, five differing from the_two usual]y.
found in the plains, as well as from all described. spccxes, except the - .

woommon Otter (L. vulgaris), of which the largest Nepal species seems

.“\w\be only a‘vanety It is five feet long, including the taxl and 'is the-
hrgest, though not the longestof our: species. It is-peculiar to .the’
;sowtr region, where also three other species inhabit::two more belong -

+"to the central, and one to the Kachar. One species is yellowish brown .

. ji “all over; the others. brown, more or less dark, some having the chin and
A ~ throat much paler than the rest.of the body, and approa.chxpg nearly to .

D 7 white or yellow. They differ in length from five feet to one and a half *

" feet; some being quite vermiform, and others as bulky as the - Badger.-"l‘

"’g ‘ i Detailed descnptxons, skulls, and skins of these amma!s, are . much i
R ‘mmted ” o : g

}, S of the genus Canis, dxﬂ‘erent spemes are found everywhere. The com>- '

‘»f - mon Pariah Dog is universally dispersed through the mountams, ‘but the '

if . Thibet Mastiffis confined to the Kachar, into which n _is imported from

ite native country, There are many distinct vanetles of this noble ani-

. - ; N N
v"AJ ourn, As, SQc.,' viii, 819, Tt Letter to Zool. Soc.

mal. . That called Sassa, a large black kind, with dew claws" on. the’ hmd "
_ feet, i is esteemed the finest : another called ZlIustan« is of 4’ “hright red - - ")'
colonr. The common Wild Dog, called sxmply Junglée Coota. it Jthei .
Plains and Buansu in Nepal (Canis Duchunensis of Sykes and C. . prima@vas .- '
of Hodgson) is only found in the lower regions, but is replaced farther up:
by two other wild- species, likewise called Junglee. C'oata By‘ English - .
sportsmen. Lieut. Smith informs me that one of these is larger and the
‘ . other smaller than the Junglee Coota of the Plains, from whxch they both -
i;; ‘ differ in baving shorter tails and a lighter or more ashy “colour : both
R specws ascend the Hxlls even tg zhe snow lme they hunt in packs, and,_
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' inhabit raéil;;gjin‘;l rocky dells; but,’ iaeiﬁg éices;;iv;ely a;hy,'j ai'efnot%if(iy.g

often seen. " The Jusglee - Coota ‘of the Plains, in other respects, does .
not appear to me to differ from the Canis Sumatrensis qf "Gce.nefal I{aﬂi«a
wicke. ' The Kokree, or small Indian fox (Canis Corsac; Indicus, Benga-

 lensis, Kokree, &c.) ; and the Berria, or Wolf of. India (Canis pallipes; -

Sykes), never ascend the Hills. The Jackall {Canis purens), is- hows

o ever. occasionally said to be found in the central regions; but the
o higher mountains are inhabited by & very beautiful ‘species of Fox;”

. “which iDr'. Rogle’ first noticed as the Hill . Fox,* and .of which he

" brought home the first: skin ever seenin England, and which  was

described at the time in the present memoir, and afterwards in the Pro-

."ceedings of the Zoological Society, Part iv. p. 103, by the name of Cahnis

“name of Canis montana must have the preference. ‘i i
.. The Hyzna of Tndia (I.. Virgate), amative of the Plain;, gomgtx:xﬁn
‘ascends even to Simla. © i o R e AT T

.
SN e it

" Himalaicus. Mr. Pearson, then - Curator of the Museum of ﬁlg" 4_sigtic .
_-Society at Calcutta, likewise described it about the same time as the

latter ;t and as he had a few months priority in point of qulicgti_on, hls}«

h4
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- RODENTIA.

- The remark which was fonherly made to account for our‘limited_

knowledge of the Cheiroptera and Insectivora of these mountains, may be

- applied with equal force to the present familyy oiz. that the compara- 7
- tively diminutive size and timid habits of the animals which compose it .
-~ gereen them from general observation. Still - we have much more-des

; vtai’IeAd(ac,countsA of the Himalayan Rodentia than of either of the ‘two -
- former families, though even these are far from being so complete as could :

be wished.

~ “'The striped Sduirrel of the Plains (S. palm}zrum)b is, 'acéording to Mr.

. Hodgson,] abundant in the lower hills of Nepal ; and T have seen a second

 species (Sciurus Lokriah, Hodg.) of the same size, but of a uniform

:~'earthy brown colour, tipped with golden yellow, which is said to be an
- inhabitant of the central regions. Mr. Hodgson mentions a third (S.",
" Lokroides) similar to the latter, and perbaps not specifically distinet.§

" Two beautiful species of flying Squirrel] (Pteromys magnifions and P,
* aboniger, Hodg.) are found both in the northern and - central regions, -

7% Joam. As.Boc..l, p. 99,182, 4 Journ. AsBoe, w113, o
©T0 o7 3 Proe. Zook Soe, 4,98, T @ % ¥ Asist, Res,, xvi, 153. i
S ) Asiat, Res, x6iL 16, o0 o
¢ e @ F 7
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. bu? do dot extend to the very devated parts of the hicuntains’.‘, Here,
. however, sre found a small brown kind of Marmot, -called Bhiut by the
. ,n.atives,'hitheito " undescribed ;  and an equally “undescribed - species
- of Rat,} with a tail not more than half an inch in length, most
3 plfbhably a Lemming ¢ Georychus, - Iliger), if it be not rathera La-
- gomys, of which rare and essentially arctic genus Doctor Royle has
brought’ & beautiful specimen from the Choor Mountain. . Captain
- Herbert, <o his tour up the’ Valley of the Sutlej,} . met  with this
* tailless rat at an elevation of 12,000 feet, and observes that the ground
:.wag every wheré cut up into groves by it in search of food.- He corjec~
tures the animal tobe a species of Spalax, but Dr. Royle israther dis-
. posed to think that it was Do other than the Lagomys, as he observed
the ground similarly cut up in the vicinity of the apot where he obtained
- his specimen.  The circumstance of the tail, however, which, short as it
”is, is expressly mentioned by both Capt. Herbert and Mr, Traill, ap-
fngcars to me to preclude Dr. Royle's supposition, since the Lagomys of
hé"% Himalayas, like the rest of igs congeners, is absolutely without any
7;{:‘@1318!“. of this organ. It is not improbable, indeed, that species ,of all
the three genera here mentioned mey be found among the more elevated
ridges of the Himalayas, of which the climate is perfectly adapted to
their habits : and it is to be hoped that future nbservers will direct their -
attention to the elucidation of this, as well as the Numernus other une -
settled points of Hixﬂalayan Mammnalogy, to which I have alrcady heen
so frequeritly obliged to refer. _ : ‘ e ’
~ Dr. Falconer, in ths report of his !x}ecent j.ourney to Cashmere and
Little Thibet; mentions a Rodent under the name of the Thibet Marmot,
. which he says was first found in a bleak and rocky tract of country, imme-
diately after passing to the northern slope of the great Himalayan range ;
but we have no farther knowledge of its characters : however, this is pre-

cisely the locality in which Mammals of this description might paturally

-~

be expected to abound.  Rats 'and Mice, differing little, if at ‘all, from
our common Kuropean species, are abundant in all the houses. Mr.
Hodgson,t indeed, expressly states thdat both our black and brown, or
. Norway rats, (#us Rattus and M. decumanus ), are the common species .
of Nepal, and Mr. Traill mentions them incidentally as inhabitants of the
-province of Kemaon. Thisis snother interesting and important point
of similarity between the Zoology of the Himalayas and that of the more
"nortbexfn parts of Europe and Asiaj nor can we attribute the presence
# Ty Lo 3
ST e dobm, As ool vaore, SR
¥ Asist Res,, xv. 5, -y " 'y Proe, Zool. Boe., ii, 98, -
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E ‘of theve ammals, in this part of the globe, to the mtroduchon of Epropean .

: conguerors, as'is well ascertamed to have been the case in America* and
B Austraha, since they are confined to the mountama, and altogether unkvowa-.,
-’ in the Plains of India, except perhaps in someof the largest seaports. T hey

must consequently have travelled south to reach their present habitat ;. -

‘and, no doubt, exist in Thibet, Tartary, and other intermediate countries,’
- where the climate is suitable, as far as Northern Asia, from which at least

. duced into Europe. ~ Besides these, 'Mr. Hodgson describes two- other

one of the species (M. decumanus) is said to have been originally intro- -°

‘_ ..species (Mus niviventur and M. nemorivagus) as peculiar-to the Hima- "

" state of the specimen I cannot dlstmgmsh from the coramon European

" " genus being confined to the temperate and colder regions of the Old
. "World. .. The Bandicoot, or great Rat of the Plaing (A1, giganfeus): does;i
. " not exist in Nepal ;} but various kinds of Field Mice, of what precxsf

‘- gpecies is not mentloned are stated to.%e suﬂimently common.} '(1/‘7 ]
o "Porcupme (Hystriz cristata var. leucarys, S_w,kes) is found in Kema u,;
and the lower and central regions of Nepal{l - S el
) . Mr. Hodgsonfmentions twn cpccles of Hares as mhabmng Nepal One.
- he calls the commes sinall species (probably the black-necked Hare of
L -F. Cuvier. " Lepus mgrzcollzs ), which, he says, is confined. to the Turai;
"""i tho other, which he considers a ‘new species, as large as the common

: - Campagnol (Arvicola vulgaris), a fact the ‘more mteresung from, this

layas ; ‘and I-have Teceived a Rat from Dr. Royle, which in the dried” -

%

S English Hare and nearly tesemblmg it, -inhabits the higher and colder -

parts of the mountains. 'This is probably the red-tailed Hare of M. Isidore
- Geoﬁ'roy St. Hilaire,** (L. ruficaudatus), of which Dr. Royle obtained a
specimen at Hurdwar (?) and which, he informs me, is very common in

o the Doon and in the neighbourhood of Delhi..- As M. Is. Geoffroy’s -

. short description of this species is necessarily imperfect, from . the muti-~
T lated state of the only skin which he had an opportunity of examining,

, the following more detailed account will not be unacceptable to tbe
S scxennﬂc Zoologist : —~ . -

e

- The skin obtained by Dr. Royle is that of a full-grown female 3 itisin
perfecb condition, and measures one foot' ten inches from the nose to ther
“~rigin of the tail + the ears are about five inches in length, and' the tail

our inches. The face, back and sides are' regularly brindled, or varje- -

4 Prqc Zool Soc ii, 98, o
"y Asiat. Res,xvi, 133~ 3 Rxchar(‘wn Faun, Bor. Amer, L. 1401, ‘
© . - % Journ. Asiat. Boc., v. 234, n Proc. Zool. Soc., ii. 97, 95. ‘f
+L7, 7. Traillin Aslat, Res,, xvi, 163, ® .- .:#* Diet. Class, ix. 381,

’ ;Royle s discoveries among the Himalayas has produced to the Zoblomst,'
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] ‘gated w;;h alternate wavy lmes of black and hght s'mdy brown, nrlsmg

, from the hairs on those parts being annulated, with these two ‘colours.

_.The whole coat is short, smooth and glossy; it consists of a short’ ﬁne

©“internal fur, of a cottony ‘texture, and pale bluish white colour, and of a

long, coarse, external -hair, . which, as just-observed, is annulated w1th
. black and light sandy brown, and gives the general -colour..to the upper

_ parts of-the body. In the distribution of these: colours, each bair -is, -

. divided into three equal parts, the top and bottom being black, and the

. centre light reddish brown. The dark colour predommates most oti the -

fare, hips, and along the median line of the back, but becomes gradually

fainter upon the shoulders’ and flanks, and is separated from the pure

" white of the belly by a narrow. band of pale rufous. The checks are’

grey,esomted or “intermixed with black a light grey spot_occupies the.’

, Bpacein front- of each eye; the chin is also grey, and the moustaches -
*long and stiff, black at the roots and grey at the points. The ears appear

\1\'10 be reddish brown tipped with black, but the hair has been partly rub- .
lna‘gd off in the specimen described, which prevents me ﬁ'om speaking with:
Rwer.amty. "The whole upper part of the neck is pure. ummxed sandy
" parts of the body, and without any intermixtute of the long’external
silky hairs. . The outer face of the arms, the whole of the fore legs, and .

" red, the fur being of the same qualityas the internal fur upen other 'ﬁ,',

the outer face of the hind, are also red ; the tail red, or rather xeddlsh .

brown above, and pure white beneath ; and the belly and under parts of - ::

the body unmixed white. The animal had probably been killed. whxlst.

suckling her young, as the skin exhibited four’ very large teats, one pair -

" on the breast and the other on the abdomen. These were all T could”

‘observe, but there may have been more, as the skm had been a gmd dcal
", rubbed about these parts. S

But by.far the most mterestmg and une‘{pected acqmsxtlon, w}uch Dr:;

.is a-new and beautiful species of Lagomys, a genus heretofore . only found -

in Northern Asia and among the rocky mountains in North Amenca. 5
This discovery, of the greatest importance to our inquiries mto ‘the prm- .

_ ciples which regulate the geographical distribution of animals, i xs cntnely :

- due to Dr. Royle, and furnishes another, and a most glarmrv mstance of

the paramount influence of climate upon the dispersion of ammals, as i
‘well as vegetables. - Unfortunately, the only skin which Dr .Royle has

brought to England, is too imperfect to admit of so detailed. a descnpu-

on as would be desirable. . The skull has been taken out, (itis now in

. “the Museum of University College, and, Professor Grant informs’ me, ex-
B lnblts the same form of dentition as the other spcmes of Laﬂomys des- ‘

e
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cnbed b) Dr Pallas and Rlchardgon), and the Innd legs cit offf but in,
other respectsitisina sufficiently good state of preservation ‘to enable -
me to assign its spec:ﬁc characters. I propose, under the’ speuﬁc de-. .
nommanon of Lagomys Roylii, to dedicate it to my friend Dr. Royle, in -
commemoration of the important: service which that distinguished .
Botanist has rendered by its discovery. to, the kindred suence of Zuology

_ The L. Roylzz more nearly resembles. the’ Sulgan (L pusellus, I"xlhs),
and the American species (L.:'princeps;” Richardson), than -either the -
Pica or Ogotona (L. alpinus and Ogotona of Pallas). With the ex ception -
of the Pica, however, it is considerably larger than any other species of
Logomys : the skin here. described, notwithstanding its imperfect state—
for the hinder parts have been partially mutilated, measuring e)ght and.

a half inchies in length, which is inore than one-third as large agein as
thie Ogatona, Sulgan ot Amerlcau species. - From the Ogotuna, however, )
it is easily dxstmguxshed by its colours, which, in that species, are hgbt"
grey above and pure white beneath, as well as by its naked soles. ’.Uff
triangular form of the earsin L. puszllus, prevents that animal from bej’ ‘m
zonfounded with any other species, and -the - cha (L. “alpinus), ‘which *
alone approaches the size of L. Roylii, is'at once distinguished by the
sandy red colour of its fur. The L. princeps of Dr...Richardson is the’
only remaining species of the genus at present known ; it is very similar.
to our animal in the colour and quality of the fur, but may be readily
ilstmoulshed by its inferi¢r size, and by the deep black-hair which covers’
‘he external surtace of its ears, and wluch is 1eplaced in L Royln by
wong fur of a pure whlte colour.t. . EENEPEAEE

g The fur of this’ species is of two - kmds, a very soft and ﬁne mtcrnal
e of a beautiful blue black’ over every part of the head and body, as.

well above as below, and a coarser-external -kiud, of the same colour at .

‘he base, but afterwards marked with a broad ring- ‘of a- greyxsh )ellow, .
:olour,  and finally tipped with dark brown. These two kinds of fur,
10wever, are not produced by an actual differende in the individual hairs;

on the contrary, the, same hairs ‘exhibit both the appearances here de--

,cnbed being extremely soft and fine at the root, and assuming a harsh .

ind ngxd structure towards the ehtremxty. -These harsh tips, being the .

»nly parts of the fur seen from without, give their general colour to the"
whole body. On the upper parts of the body, the head, back and sides, -
‘his is uniform brown, slightly mized with yellowish grey, very dark on
‘e back, much more so, for i instance, than in the common Rat (47. Dccu-
nanus), but rather paler on the sides, ang yellowish white on the belly;_

!he hau's ou this part wautmg the harsh brown pomt though in other -

B

e
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espects perfectly siwilar to those of the back. The fur on the. body is

ibout an’inch in Iength, and nearly as long on the head, which gives the -~

ace a rough shaggy appearance. The nose is entirely covered with
shor¢ harsh hair of a uniform brown colour; the upper lip is bilobed as
n the Hare; the ears are of an elliptical form with regularly rounded
ops, covered internally with very short brown hair, and on the outside
vith long white hair at the base, and short brown at the top, the poste-
jor edges having a scarcely perceptible narrow white border. They are -
wbout half an inch broad and three quarters of an inch in length, with -

» small internal lobe about a quarter of an inch long, and have the fold- "

ng inwards of the anterior margin, and, consequently, the resulting fun-
1el.shape of their basal portions, which Pallas noticed in the species of
NYorthern Asia. Dr. Richardson could observe nothing of this appear-
ince it his L. princeps, but I presume this must have arisen from the im-
serfect state of his specimens in a part so liable to be injured, since an
ndividual in the British Museum exhibits the structure too obviously to
&ge otherwise escaped the notice of that accurate Zoologist. "The
'ji&jssm of L. Roylii are nearly as long as the head and ears together, and
f a uniform brown colour. The arms and fore-arms, and, I presume, the
highs and legs, for, as I have already observed, the posterior members
re wanting in the specimen, are covered with fur of the same colour and
wuality as that on the body, only shorter; but the whole upper face of
he carpus, and probably also of the tarsus, is covered with short adpres-
ed hair of a bright reddish yellow colour. The soles of the fore feet
resent four naked tubercles, corresponding to the extremities of the toes,
nd a fifth, considerably farther back, which represents the beel, and is
eparated from the others by a space covered with very short brown hair."

Che thumb is situated behind the other toes, and like them, has a small .

harp claw of a dusky horn colour.

Dr. Royle obtained his specimen on the Choor Mountain. I take it
o be this animal which Captain’ Mundy* met with during his interesting
our recently published, and which he describes as something between a
\are and a guinea-pig ; and it is probably, also, the tailless rat: which
lurnert observed in Thibet, where the banks of a lake were everywherc
rerforated by its burrows.f

* Tour in India, IL,, 196.
+ Journey to Thibet, 211.

£ 1 have since seen perfect specimens of this animal, but have nothing to add to the
escription here given., - S

“a
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Of this famlly, the only specles known to inhabit the Contment of
*Asia, the short-tailed Manis, or Scaly Anteater of authors (Manis penta=

dactyla of Linnwus, M. macroura of Desmarest) is found in the. fower

_and less elevated parts of the central regions: but all the Edentala : are
- essentially inhabitants of the warmer parts of the earth, more especially

of tropical America, and we cannot therefore expect to find their forms
reproduced in the Himalayas, Mr. odgson has described the Manis of
Nepal as a new species, under the name of M. auritus,* on the- supposi-
tion of its being distinct from the common species of the plains of Upper

" India, the Badjarkita of the Bengalese (M. macroura), which bas been
" known ever since the expedition of Alexander the Great, and is mfen-

tioned by Alian under the name of Parrayyg; but Mr. Hodggon in

this, as in many other instances, has been misled by Griffith’s Transla-

tion of the Regne Animal, a compilation which has obtained a much

greater authority in India than its merits entltle it to, or than it enjoys

at home, - _ v

. o A
PACHYDERMATA.

The great Saul Forest, which extends for rhémy hundred miles along the

” “bases of the Himalayan Mountains, affords shelter to vast multitudes of

" animals, of which it is probable that many species stili remain undescrib-

ed. Among other genera, the large Pachydermata abound in these situ-

ations; the Elephant and Rhinoceros (FElephas indicus and Rlinoceros
#

unicornis), are extremely numerous ; and in the rainy season, or in times

of scarcity, make frequent inroads into the lower hills, and commit great

 The Indian Rhinoceros
affords a remarkable instance of the obstructions which the progress of
knowledge may suffer, and the gross absurdities which not unfrequently
result from the wroug application of a name. This animal; to whose horn
the superstition of the Persiaus and -Arabs bas in all ages attributed
peculiar virtues, became known to the Greeks through the description of
Ctesias, a credulous physician of that nation, who appears to have re«
sided at the court of Persia in the time of the younger Cyrus, about
400 years before the birth of Christ. Iis account, though mixed up

depredations among the crops of the natives.

with a great deal of credulous absurdity, contains a very tolerable and . -

perfectly recognizable description of the Rhinoceros, under the ridiculous -
name, however, of the Jndian Ass; and as he attributed to it a whole hoof, ,‘: &

8
* Journ. As, Sce., V. 234,
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like the Qnorse, and a single horn in the forehead speculation reqmred but ~

one step further to produce the fabulous Unicorn, such as it appearsin the . -

royal arms of England, and such as it has retained its hold on popular
‘tredulity for the last two thousand years. The works of Ctesias have

_perished, but this curious passage is preserved by Phocius;* Aristotlet

adopted his statcments regarding the Indian Ass, from Ctesias ; and no

“other passage of his writings has given rise to a tenth part of the com-

‘mentaries, discussions, and speculations which have ongmated in this,

‘Religion was, as usnal, pressed into the discussion, and as the Septuagint  °

had used the word Monoceros, it was at one time next to rank heresy to
*doubt the existence of the Unicorn, and might bave brought the impru-
deut sceptic to the stake. But it is not my intention to renew this fruit-
less and childish discussion ; my ovly wish is to point out the perfect ap-
plicability of Ctesias's description to the Indian Rhinoceros, as it is now
well known to naturalists ; those who wish to pursue a subject of consi-
derable interest in the history of human knowledge, will find many curious
de, tails in the writings of the learned Bochart,} in Scaliger, Hardouin,
u‘?ry, and others of the older commentators en Aristotle and Pliny.
Wild Hogs, but of a smaller variety than those of Bengal, are extreme-
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" ly numerous in all the wooded parts of the mountains ; they do not appear -

to be specifically different from the common wild boar of Europe. Horses
do not breed on the southern face of the mountains, but are imported-

from Thibet.§ A valuable and sure-footed variety, called Tangun, is de- o

scribed by Turner.] The Ass does not appear to have been introduced

into any part of the mountains, at least neither Dr. Hamilton nor Mr. .

Hodgson makes any allusion to its being found in Nepal,{ and Mr. Traill | ‘

expressly states that it does not exist in Kemaon.** The Dziggetai, how= -
ever (Equus hemionus), is found on the plains of Tlnbet and T artary,
- and is called Kmng by the natxves. .

RUMINANTIA,

The Ruminantia of the Himalayas, as composed of the larger four-foot-
¢d game most commonly followed by sportsmen, are probably better
"known than any other department of Hill Mammalogy. Yet even here
much still remains to be done to make us thoroughly acquainted with all
the different species or varieties which have been mentioned by Mr. Hodg-

+ Hist., 1ib, i, ¢ 1.
t Mundy’s Tour, ii., 75,
9 Hamilton’s Nepaul, 79,

* Photii Biblioth. ¢od, 72, p. 91
t Hierozel, lib. iii., ¢. €6,
i} Fraser’s Journey, p. 381,
3* Jonrvey, 21,
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:son‘A and other ﬁritérsk; the nomenclature, iu particular, is extr-mgly

" particularly among the deer tribe, has been greatly increased by Q.hé,
- Variety of names given to the same animal in the ever varying dialects of
* the hill tribes. I have, however, only mentioned those of which  the
existence is known with some degree of certainty. N )
The Musk (Moschus moschiferus), called Kastooree, is not uncommon
in the higher hills. - It is said to derive its peculiar odoriferous secretion
from feeding’ on the Kastooree plant, a kind of ground put, which is
strongly impregnated with the same pungent scent, and which the animal
digs up with its long tusk. Mr. Hodgson, in a recent number of the:
Journal of the Asiatic Society,} expresses bis beliefin the existences of
. three different species of this animal among the Himalayas, and even
assigns them distinct names ; but the characters are founded entirely on
the difference of colour, which is too variable to be depended on for the
Purpose of specific distinction ; and, in fact, Lieut. Swmith assures me
that the colours vary with the age of the animal; a remark on which I
am disposed to place the greater reliance from its agreeing with my own
observations, made on ‘many individuals preserved in the museums of
this country and the Continent. Whether the “ Second species of Musk,”
mentioned by Dr. Falconer as having been discovered during his recent
. journey into Cashmere and Little Thibet, be founded on more important
" characters, we have no means of ascertaining, that Naturalist not having
yet published his observations. Co ‘

. Of the genus Cervus, the Chittra or Spotted Axis (€. axis), and the =~
Laguna or Péra and Sigorizh, called also Jhou Laghuna and Khar La-
guna, or spotted and brown varieties of the Hog-dcer (C. porcinus) are
common in the lower hills and forests, but do not ascend the mountains.

- The specific distinction or identity of the two latter animals has long
been a subject of dispute among naturalists; Lieut. Smith helieves that ;
the spotted variety is only the young; but I have myself seen animals
at least three or four years old, with a row of spots on each side of the

 spine, though, at the same time, I do not believe them to be distinct from °
the plain coloured or common brown variety, with which they perfectly
agreed in every other respect.  The subject is worth the attention of-

= those who have an opportunity of settling the question. Three other

species of the Axine group of deer are mentioned by Mr. Hodgson, uuder.
the collective name of Jaral, but individually distinguished by the Nepa-
lese as the Phisro, Réito, and Kilo, or hoa.ry, red, and black Jarais res-

* Asiat, Res., xvi,, 351, o+ New Beries, T, 202,
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‘ pectis)eb@ The two former have been identified with the Cervus Hippe-

: ‘szhiw and Cervus equinus of Cuvier, the latter certainly without foun-
dation, and the former at least very doubtful; the third, said to be unde-
scribed, is probably the C. Aristotelis of Cuvier; but the truth is, that
we know very little about them, nor are these differest species mention-
ed by any other author besides Mr. Hodgson. The Cervus Hippelaphus,
indeed, called Saumer or Sambre in the Plains, is well known in this

" country; where he has long existed in our menageries, and is probably

* the C. Aristotelis, which is familiarly called Ei% in the Hills, and of
which the nativa name in the British hill provinces is' Jerow for the male,

_and Maha for the female, names which have been not unfrequently ap-

» . plied to different species ; of the Phisro, or Hoary Jarai of Mr. Hodgson,

* which, whatever else it may be, is certainly not the C. eguénus, since that
species does not inhabit Continental India, nothing .is known but the
name, if, indeed, it be not a mere variety of sex or age. Lieut. Smith
describes the Jerow of the Hills as a lurger and heavier animal, and with
finer horns, than the Saumer of the Plains : the tau and black colours of
these two species appears to identify them with the Rato and Kalo Jarais
of Mr. Ilodgson. . : ‘

No fewer than three species of deer, with characters approaching to

* those of the common stag {C. Elaphus) of Europe, have been mentioned

"as inhabitants of Nepal. Two of these, the Cervus Wullichii and
Cervus Duvaucellii of Cuvier, are known, though not so perfectly as
could be wished ; the third, which has been identified with the common

, Stag, appears to be founded upon errory. Mr. Hodgson has briefly de-
scribed the Cervus Ducaucellii under the name of C. Elaphoides, and I
have seeu a full-grown male in the Zoological Gardens; the comparison
of the skull figured by Mr. Hodgson* with the horus in the Ossemens
Fossiles leaves no doubt as to the identity of the species. It is called in
Nepal Baraiye, and, according to Mr. Hodgson, Muha in the Western
Hills, & name which, as observed above, Lieut. Smith applies to the
female Jerow. Cervus Wallichir, called Barak Singha, is mentioned by
Mr. Walterf as an inhabitant of the mountains of Silhet, and by Mr.

_ Todgson,} who confounds it with the common stag, as found in the Saul -

Forest_ - which skirts the foot of the Nepal Mountains, whence it was
originally sent to Calcutta by Dr. Wallich. 'here is no groonds for
supposing the existeuce of a third species of this group in the Hima-

* layas, identical with the Red Deer of Europe (C. Elaphus), though the .

[ ] . .
» Durn. Roy. As. Soc., IV., 68, ® 4 Asiat, Res,, xvii, 499, % Loe, Cit.
, : . .
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" fact is: distincﬂy' ‘stated both by Duvancel and Mr. Hodgsoa :* these
&

authors appear to have mistaken the C. Pallichii for it aimall * ¢

. though the specific distinction was afterwards well known to Duvaucel,

who sent to Baron Cuvier the description published in the * Osstmens
'-Fossiles." Dr. Falconer mentions the discovery of a new species of
“deer in the Report of his recent Journey to Cashmere and Little

“Thibet,t and Dr. Royle has figured (tab. 5, fig. 1) a. female under the -
name of C. Dodur, by which it is known about Saharunpore. He dee’

scribes it as being about the size of the female Hirn (4niilope cervicap-

_ ra), lighter and more graceful than the Hog-deer, and ’9(/;1& ~ashy bruwn

‘colour ; but this is all I kuow of the animal, nor do I find it even mention-
“ed by any other writer.. It appears to be unquestionably a new speeies, .
and is well worth the attention of Indian naturalists.. ' ‘

- Of the Muntjac tribe ‘of deer, Iam acquainted with three 3istixﬁct
gpecies inhabiting the Indian continent: one entirely black (C. melus),
one of a light sandy fawn colour, probably the Ratia of the Nepulese
(C. ratwa, Hodg.), and the third the cqmmon Muntjac, called Kacker by
the natives, and Barking Deer by the Europeans (C. Munfjac, Lin.), of &
deeper bay and much smaller size than the Ratwa : the former is scarcely

" the sizg of the Roe-buck (. Capreolus); the latter nearly equals the
¥allow Deer (C. Dama, Lin.). Dr. Royle has .figured the “ Barking

" Deer” of the North Western Himalayas, v. tab. 5, fig. 2, under the name
of Cervus Rulwa, conceiving it to be identical with Mr. Hodgson’s
species. - All these animals may be readily distinguished fror the other
species of Deer, by their long projecting tusks, horns mounted upon long .
bony pedicles, and the glandular fglds of skin on the forchead. They‘
require, however, to be more attentively examined, and compared with -
one another. - . ’ N

Of Hullow-horned Ruminants, the Ghoral and Thar (Antilope Ghoral
and ‘4. Thar), are now pretty well knowa from the researches of Mr.
Hodgson, who has set a praiseworthy example to our Indian countrymen,
by the laudable zeal with which he perseveres in illustrating the Zoology
of Nepal. Both these species are proper to the middle and northern re-

;gions of the Hills. ' The Thar of Mr. Hodgson is universally called

‘Surow and Imoo in the more western parts of the mountains, the latter
name predominating in the higher, and the former, in the lower hills :

-the name of Thar, according to Licut. Smith, is there applied exclusively
to the species of goat which Mr. Hodgson calls the Jharal. That beau-

_tiful and stately antelope, the Chiru o(A. Hodgsanii), of which oaro

|

. Aaiat’. Reg., xv., 120, ’ . + Journ. Asiat, Soc,, iv., ﬂd.
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knowledge is entirely dué to Mr. Hodgson's researches, is coufined to

Bhot, Thabet, and the surrounding countries ; it appears to be altogether

uuknown on the southern face of the Mountains, except from™ an occa-

sionsd specimen imported by the™ traders, either for presents or barter,

The common Indian anteiope, called Hirn, and the Chicksrra, or four-
horned species (A. cervicapra and quadricornis), are confined to the

lower hills and forests, and the Nvel-ghau (4. picta) principally to the

plains and jungles of the north-western districts. Mr. Colebrooke says
that, in the opinion of the Hindoos, the resort of the Antelope sanctfiies
the co‘rx‘l‘ftrwhf‘;"‘graced by his presence, while his absence degrades the

regions which helavoids. - This scems more connected with physical ob-

sersation than with popular prejudice. The wide and open range in
which the Antelope delights is equally denied by the forests of the
mounfhin and by the inundation of the fens.*  These are the only ante-
Jopes of which we have any precise knowledge, as inhabitants of this
part of India; hutitis probable that others still remain undescribed.

Captain Herbert,f in his * Tou"r to the Sutlej,” mentions two animals

by the names of Skin and War, the accounts of which do not agree with
any known species, and which are therefore well worth the attention of
future observers, The Par, acco'rziing to Capt. Herbert, is somewhat
like the Vusk Deer (Moschus Moschiferus), but with a face more like
that of a sheep, divided hoofs, and horns more nearly resembling those
of a buffalo than of any other animal ; a description which, in spite of the
similarity of nawes, is inapplicable either to the Thar or Jharal, though
indeed, little dependence is to be placed in the descriptions of unscien-
tific observers. ) : }

. The Nesl-ghau deserves a more particular notice, for the purpose of

s clearing up a point in its history, equally interesting to the Classical
. Scholar and to the Zoologist. It has been already observed that Modern

Naturalists, afier the example of Baron Cuvier, bave identified the
great Saumer Deer of India with the animal which Aristotle describes
by the name of Hippelaphus. * The Hippelaphus,” says the Greek phi=
losopher,} “ has also a mane, (he is talking of the mane of the Horse),
above the shoulders, but from this to the head along the top of the neck
it is very thin; jt has likewise a beard on the larynz;......it is about the
size of the Stag......the female has no horns......those of the male re-

semble the horns of the Dorcas (4. Gazelle)......it inhabits Arachosia.”

. ® Colebrooke on Bengal Husbandry. + Asiat. Res., xv., 397,

3 $ 9iat, lib, II.¢. 5.
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" Any one acquamted wnh the Neel-ghau wxll readily perceive ¢ the apph-
cability of this passage to its most obvious characters : in fact Anstﬂt 5
description of this animal, under the name of Hippelaphus, is more
exact and minute than the description of any other animal mentioed in
his history ; it is evidently taken from personal observation, and it is sur-
prising that the application should have hitherto escaped the penetration
both of critics and Zoologists. The older naturalists, such as Gesuer and

“Aldrovandus may be excused for misapplying the passage in_question,
sometimes to,the Elk, sometimes to the common Stag in his winter-dress.
when the hair of the neck becomes longer than ordinary, g%<% ity were

" unacquajnted with the form and characters of the Ne£l-ghau; but the
continuation of the mistake by their successors, to whom the animal has
been long familiar, is altegether unpardonable. = This 1dent1ﬁcatlon,
indeed, was absurd enough from the beginning : the habitat of Arathosia,
and the assigned form of the horns, were alotfe sufficient to distinguish
the Hippelaphus from either the Elk or common Stag, independently of
the critical absurdity of supposing Aristotle to describe such well-known
animals at such lenvth and under a new’name : but the truth is, that all
modern commentators have been misled by a wrong translation of the term

_ Hopxar, employed by Aristotle, as thé name of an aniual, to the horns

: of whu.h he compares those of the Hippelaphus. Now, it is to be ob-
served that the Dorcas of the Greeks and Romans is universally admitted

to be tle Gazelle of Egypt and Northern Africa, as may be easily proved -

from many passages in Herodotus and other ancient writers.  Theodore .
Gaza, himself a Greek, and the first translator of Aristotle, very properly

- renders the word by capra, but Buffon® having criticised Gaza’s igno- )

rance, and affirmed that the word should really be translated capi-ea,
every body has since followed the translation of Buffon, and the Dorcas
of Aristotle has been accordingly considered identical with the Roe-buck,

whilst the Dorcas of all other ancient writers is acknowledged to be the .

Gazelle.

_This seems to have been one of the piincipal sources of error which
“misled Baron Cuvier, after the example of his predecessors, to identify
the Hippelaphus of Aristotle with & species of Deer. The head and
“ kiii of the large Indian Saumer had been sent to Paris by Diard and
Duvaucel ; the hair of the neck was observed to be considerably longer
and coarser than that on the rest of the body, the horns had only two
antlers, like those of the Roe-buck, and it came from India. Baron Cuvier
immediately concluded that he had discovered  the real Hippelaphus of

*
* Hist. NM.DXL 102.. 3&)

%
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Aristotls, and takes considerable pains to prove it Against this opini-
Yo of the most distinguished of modern naturalists, however, I have to
urge objections as grave as those which lay against the ancient error
whicle identified the Hippelaphus with the Stagand Elk. 1a the first
place, as I have just shown, the fancied similarity of the horns of
the Hippelaphus to those of the Roe-buck, arises from a false translation

of the word Dorcas ; when this term is properly translated, Gozelle, ‘the

_horns of the Hippelaphus, to be similar to those of the Dorcas, should
small, round, and without branches ;—such are the horns of Neel-
ghat, and such, are not the horns of the Saumer. In the second
place, the Saumdy Deer has certainly longer and stiffer hair on the
neck than elsewhde, but it is equally long and rough over the
whole neck, as well on the sides as above and below, and has no rescme
‘blance° whatever to the mane of the Horse and "Mule to which
Aristotle compares it. In fact the description of Aristotle does not
apply to it in any particular. The Saumer does not show the least ap-
pearance of the thin mane along the top of the neck, longest and thickest on
the shoulders ; neither has it anything that can be called a beard, distinet,
at least from the general roughness of the neck which Baron Cuvier calls
its mane. But even allowing the l%ugh hair on the under surface to be
called a beard, still Aristotle’s description does not apply, for this rough
hair covers the whole throat in the Sasmer from the head to the chest,
whilst the Greek philosopher restricts the beard of the Hippelaphus
to the Larynz, and this is precisely the situation in which the long bunch
of coarse hair, nearly a foot in length, 1p found on the throat of the Neel-
oghau. In fact there is not a single pomt, even to the most minute par-
ticular, the habitat of Arachosia, for instance, the modern Punjab, where
the Neel-ghau is -extremely abundant, and where the Saumer does not
exist, at least we have no evidence of the fact,—in which Aristotle’s de-
scription of the Hippélaphus does not perfectly agree with this now well-
known animal ; and we may therefore safely conclude that we have at
length finally settled a question which has long puzzled both critics and
Zoologists. The Neel-ghau should consequently assume in future the
specific appellation of Antilope Hippelaphus, whilst the Saumer Deer,
to which that name has been. erroneously applied, may be more appro-
priately called Cervus Saumer.
- Two distinct speciea of the genus Capra occur in the Himalayas:
Capra jemblaica of Hamilton Smith, called Jharalin Nepal, and Thar

e;in the British provinces, is by far the more commen of the two, and is

¢

a
® Oss, i‘o;g. 1v. 42,
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~ stated by Mr. Hodgson* to differ from other goats by baving foar teatsl,

. Falconer, iu the Report of his late Journey to Cashmere and Little® )
" taining how far they may prove to be identical with, or di/crent trom, the

_the most valuable of which are the Changra, or shawl goats, of two bregds,
. distinguished as the larger and the smaller Changra, are found in the -

"and another called Hoaniuh, pecaliar to Thibet : these are used as beasts
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The second species has never been described, but its esistence is placed.
beyond a doubt ; Major Kennedy, while resident at Simla, had two stuff-

ed specimens, procured in the neighbouring mountains, and the aninal is *
meuntioned by various tourists under the name of the Ibex, which it ap~
pears to resemble in the form of the horns and other characters. Dr.’

Thibet, wentions the discovery of two new species of goats ; but as he, 3 :
does not entet into any detail on the subject, we have no means of _ascefs

two species here mentioned. Different varieties of the domestic goat,

.

more alpine regions ; their wool forms an 'n-tncle of extensive traffic, but
we are much in want of detailed comparame deseriptions and good
figuresof these, as of all the different breeds of cattle and other domestic
animals in India ; a subject of great interest, which has been extensively

. illustrated at home, but whxch has met w1th little or no attention out of
* Europe. )

Of sheep there are likewise two w:la species, and numerous domestic
varieties, found in these mountains. The Burrhal/, called Nahoor by the
Nepalese (Ovis Nahoor of Mr. Hodgson), is intermediate in character be-
tween the Mouflon (0. Ausmon) of Corsica, the supposed parent of our
domestic sheep, and the Aoudad (0. tragelaphus) - of Northern Africa,
‘which latter species it resembles in the form of the horns and the absence
of the crumens, or tear-pits, which distinguish the rest of the genus. The?
second species, called Banbhera in Nepal, is less known, but appears to
approach very nearly to the Argali of Siberia (0. Ammon), if, indeed, it
be not identical with that animal. * I have seen the skull and horns in the
Museum of the Royal Asiatic Society, to which it was presented by Sir
Alexander Burpes; but as there is no specimen of the Argali in this
country with which to compare it, I can offer no opinion as to its specific
difference. The animal seems to be more properly a native of Thibet
and Chinese Tartary, and seldom appears on the southern part of the

‘Himalayas ; atleast none of my sporting acquaintances ever met with it,

and Mr. Hydgson was long doubtful of its existence. Of the domestic
sheep of the Hills, bevides the Diimba, or common variety of Upper Iudia,
Mr. Hodgson mentions a breed called Barwal as occurring in the Kachar,

® -

* Journ. Asist. Soe.. iv. 710, ) Lt
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__a few short clusters of hills, prmcxpally of gneiss and quartz rock.
. surface of the plain is intersected by a few ravines and rivulets, flowing
- towards the Noel river, which, rising in the Nilgherry Chain, pursues an

On the Beryl Mine of Paddioor. .1

1

*‘f ‘burder for carrymg grain and other produats across the mountains, but

v "we know Lttle of their peculiar forms or qualities.

Of the genus Bos, the buffalo (B. Bubalus), and its repreqentatue,
the Arnee, or Urnee Bhinse, are confined to the sultry forests at the
foot of the mountains. The latter is a very distinct variety, if not a
different species, from the Junglee Bhinse of Bengal and Assam, so well

* known for the great length of its horns; the Arnee of the Saul forest

s the short thick horned variety, of which there are many skalls, pre=

hﬂuuu Wit .

dugn witn a™% The Zebu (Bos .

\icker skin than the Junglee Bhinse.

indicts) is commoX in every part of the Ilills; but the peculiar and ap- -

propriate species ol the Himalayas is the Changree, or Yak (Bos
pephagus, Pallas), which composes the domestic cattle of Tartary, and
is not uncommon on the southern slopes of the higher Mountains, where
a cross between it and the Zdbu, or common Indian Ox, is much used in
agriculture, and preferred to efther of the pure races. This hybrid is
not uncommon at Simla, and it is to be hoped that some intelligent ob-
server will take advantage of this circumstance to ascertain from actual
experiments whether the sexes be pproductive infer se, or when united
with one of the pure races; or wheiher, like: the common mule, they bé
absolutely barren. Lieut. Smith informs me that he has seen the Yak
wild on the confines of Chinese Tartary.— Royle's Illustrations of the
Botany, §c. of the Himalayan Mountains, Supplemeitary Part.

Arr. X.—Beryl Mine of Paddioor, and (leignostic Position of this

Gem, in Coimbatoor, Southern India.— By Lieut. NxwnoLp, Madras
Army, A. D. C. {o Brigadier-General Wivsox, C.B. :

The Beryl mine of Paddioor, or Patialey as it is sometimes termed, is’
situated at the castern extremity of a village of the same name, in the
Kaoghyum Taluk, in the Coimbatoor Collectorate, about forty. miles
E.N.E. frouﬁthe town of Coimbatoor, which lies in Lat. 11® N., and Long.
77° 1 E. The surrounding country is an undulating plain, studded with
The

eastlrly course to the Cauvery. ‘The latter river flows through the midst
of {Bis great plain, which is bounded by the Nilgherries to the west, and

“rved in our Museums, and is said to be a much lighter niade animal, - -
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the Shevaroy and Salem Mountains to the east. - All these rapges.co ;
gist of normal rocks, priocipally gneiss, hornblende-slate, and xxicafslatoj\
associated with granite, greenstone, and basalt in dykes. The rocks that
occur in the plain are of a eimilar description, with beds of quawz dis-
tinctly stratified, sometimes highly ferruginous, and passing into garnet
rock. Garnets, regularly crystallized, often occur in the greiss and horn-

. blende slate. Primitive crystalline limestone and atalco~erockoccur,though -
rarely, interstratified with the gneiss and hornblende slate. , A remarkable -
feature is the prevalence of basaltic dykes, accompanied by 'lal:ge tﬁv}
tive and tufa-like deposits of carbonate of lime. The in .

- these dykes over erystalline and metalliferous developyients in these dis-
tricts is interesting and instructive. Dykes, or veins #ofa porphyritic gra-
nite too, traverse the gneiss in various directions. The larger veins are ge=
nerally from W. to E., varying a few degrees to the 8. of E. The hetallic
ores and minerals found associated with the.% rocks are chiefly the mag-
netic or black iron ore, disseminated and juterstratified with quartz rock
in a state of great purity. It sometime§ occurs in octahedral crystals,
with a whitish micaceous locking endu?. Both varieties are often highly
magnetic with polarity. Manganese, also occurs in the form of the black
oxide ; also garnets, corundum, mag'ik\site, nephrite, asbestus, chromate
of iron, adularia, pyrites, &c. Rubies have been found associated with
the corundum which occurs imbedded in gneiss. I am not aware that
the other beautiful variety of rhomboidal corundum, viz. the sapphire,
has ever been discovered ; but, from certain indications, I should be led
to suppose its existence. Gold-dust is found in many of the rivulets
flowing down the sides of the Nilgherry and Salem Mountains. .

I will now proceed to describe the bed, and minerals with which the
Beryl is more immediately associated in the particular locality which has
already been adverted to, viz. Paddioor. The mine has been sunk
through a bed or dyke in the gneiss and mica-slate on the line of contact ;
it is about eighteen paces long, by fourteen broad ; it has about seven

_feet of water covering the lower part, and is about twenty-four deep to

‘the surface of the water. The dyke is composed of a highly crystalline
porphyritic granite, the component minerals of which are generally
beautifully characteristic and distinct. The quartz is sometég)fes regularly
crystallized, but usually in amorphous translucent masses, imbedded in
large tabular crystals of pale rose-coloured felspar, with cleavlandite, «
gernet, and white, black, and bottle-green mica. A crystallized pyrami.-
dal prism of quartz that had been dug out of this mine measured 2 feet
8§ inches in length, and 1 foot 3 incheg, in diameter ; it had, howevel, *
been fractured, and four only of the sides were tolerably perfect. }'.be

T v
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/-mica qeeurred both in six-sided tables and in large irregularly-shaped -
“wnests, cne of which measured 2 feet in length ; the laminze highly elastic
and trancparent. A few of the garnets were crystallied in dodecahed-
rongy sparingly disseminated in the rock ; one of these crystals measured
2 inckes in diameter. The crystuls of cleavlandite were remarkably
fige, and characteristic of this beautiful variety of fulspar. The various
giniééfals composing this bed pass from the porphyritic structure into a
rcimouﬂy “ﬁ‘hmug arrangement : the quartz, felspar, and cleavlandite
" oceurting in alternate prismatic laminze ; sections of this rock, at right .
ahgieg ﬂ‘ii.‘:?"g long #xis of the prisms, exhibit on their surfices the
appearance of Naphic granite. Where this arrangement is observed, the
mica is partially \nd irregularly distributed in thin pyramidal uvests,
rarely in directiop With the lamin® of the rock.  The quar¢z and felspar,
wher?, they meet with 4 large nest of mica, noually Jose their laminar
structure, becoming conlged and lumpy. The felspar and cleavlandite
is both white and transluc\nt, and opaque and reddish ; the latter is
,often crossed by microscopic\fissures, inclined ata great angle to the
axis of the prism. Ghunpore, in the Nizam's dominions, is the oply
- other locality in India where I haye met with this fibrous rock ; it was
there also associated with gneiss Jnd granite. The cleavlandite often occur
in large masses, with small cavities partly formed by the decomposition
of the rock, and partly by the intersection of the longer and more distinct
crystals of the cleavlandite ; it is in this gangue, and in these cavities,
that the Beryl, or aquamarioe, is almost invariably found, in long deeply
striated hexahedral prisms, with small crystals of quartz.
The whole of the rock, composing "the dyke, is divided by seams,
almost horizontal, intersected by fissures, thus dividing it into cuboidal
" masses. Many of the seams are filled by a whitish earthy incrustation
of carbonate of lime, that bas a tendency to collect in nodules. The
larger calcareous veins attenuate as they ascend in the rock, and appear
to have penetrated it from below, rather than to have been deposited
from above. On reaching the surface, which it often overspreads, . in
beds of great extent, underlying the present soil, it assumes s closer
texture, with a nodular or pisiform surface, the interior having a sphe-
roidal structure, not unfrequently assimilating that of the travertine of
San Filippo. It has been deposited, no doubt, by ‘springs of water
ascending through the subjacent strata, charged with carbonic acid, and
holding lime in solution. -
Small springs are still observed percolating upwards through the
) gssures of the rock ; and, as they trickle over its surface, depositing a
o= $hin black crust composed of carhon, a little iron, calcarcous and saline

iy
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. which salts, and nitrate of potass exist abundantly in the soil® o.f tle ¢
adjacent district. . The water at the bottom of the mine is sufficiently ,
- pure for irrigation and the purposes of life. : ‘o
There are marks of other excavations in this vicinity, and in the' sam?
. bed. The natives, however, assert their perfect ignorance of their usé.. ,
Judging from the high barren situation in which I follpd }he@’, }11“’1535
excavations could hardly have been made for wells. ';B“(V)Cksqu" ‘the:.
. cleavlandite, which forms the matrix of the gem, had- been »thrpgg;g}y
" and evidently broken up in search of what it might bi{%suppo.:ed 'to
* eontain. ‘The excavations were shallow, but extensive )4.:1(1 fbe quantity
of the Wroken up gangue very large; it (the cleavlandj/e) can “be frflc‘ﬁ
_ in the rocks iu +he vicinity to an extent, east and west, of about thirty-
eight miles ; and it is inJy that, in ancient tig<S antecedent to ‘Maho-’
medan conquest, when rights to landed prop?rty were .more secure, the
gem was obtained in abuudance. Now, th/r/"surface veins appeax: to be
completely - exhausted in all the excavaurins I examined ; but it is pro-
bable, from the inquiries I made, that it is still secretly procured by
natives from certain localities in thisslistrict, as it still forms an article
of traffic in Indian bazaars. It has beerthought, with some reason, that
the largest crystallized Beryl ever known, weighing six ounces, and
_costing £500, and which was supposed to have been bronght to Europe
.. from Ceylon, was the prodxlce of the Beryl mines of Coinbatoor, as
" peither Davy, nor any of the authors conversaut with the mineratogy of
Ceylon, mention its existence on that island. It has been stated posi~
tively that it does not occur there.

To Mr. leath the merit is due of having first brought these mines
under the notice of government. Mr. Fischer, the enterprising land-
proprietor of Salem, informed rue that the gem wds first discovered by
the diggers of a well on the estate of the village Potail, who sold them
secretly to the itinerant jewellers and chittys, who purchased them in
large quantities for a mere trifle, and sold them at an immense profit at
Madras, Poudicherry, and other European settlements. This, coming
to Mr, Heatl's knowledge, afforded a clue by which he was enabled to
trace the berylto its situs. He lost no time in obtaining the condi-
tional consent of government, and arranging with the native owner of
the land. Mining operations were carried on for about two years, and
were discontinued in consequence of the mines being exhausted, and
the expense of draining off the water. It has now (1340) reverted to
its original purpose of irrigation, and is stll the property of the Potail
who originally caused it to be dug. This venerable old Ilindoo, CBL{?
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“matter ; the latter contained both the muriate and sulphate o

1840.] -

On the Skin in the Dark Roces of Mankind. C 17

«

;nana un(.ia, whose hair and beard are blanched by age
: ;x‘t fhe ~une,  He informed me th of
since he dug it ; and that, until Mr Heath's discovery,
Jyears.ago, he had not the slightest idea of the tre .
own well, and of which he had he
people he employed, . k
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asures contained in his
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. ost confined to this particular -
inform me that it occurs at Vaniam-
Nilgherries, in rocks of % similar age
‘{/In Europe it oceurs also in the primitive

nd goeiss formations.-.vEdz'nbu)gh New Philoso- -
& 1810—Junuary 1841, ‘
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XL—On the Functions of the Colovring  Matler of ﬂ’\ie‘Skz'n in the
Dark Races of Mankind.— )7/ RovERT Moktinen Groves M,
, .

D., Lecturer on Chemistry P the -Newcastle-on-Tyne nutnn f
Medicine. A ‘ o

Various hints and hypotheses have been put forth as to the functions
performed by the peculiar organization of the skin in the dark races of
ma?lkind. The opinions of Sir Everard Home, published in the
Philosophical Transactions for 1821, have been’ generally adopted by
physiologists 4s apparently founded on a methodical attempt to investigate
the subject by direct experiment, and to elucidate it by analogical
reasoning. ‘The experiments of Sir Everard give results certainly quite
opposed to what has been determined by physical observers respecting
the laws which affect the radiation from, and absorption of, heat by
coloured surfaces. This circumstance drew my attention to the subject,
and led me to repeat some of the experiments related by Sir Everard. :

It may be mentioned, befure entering on the subject, that this inquiry
was proposed by Lord Bacon. . : ‘

The structure of the skin and of its layers is yet involved in some
doubt as to many particulars; but so far as our inquiry is concerned
there is no doubt whatever.  Itis clear that there is a spongy or vascular
layer between the cuticle and true skin; or on the surface of the latter,
constituting a portion of it. It is also certain that the colouring matter
of the skin resides in this regios. And that the intensity of shade is the
r&.ﬂi‘{tcr or less abundance of the coleuring matter. Hence the European

b '
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Y 3 . . - - . . . 3 thf;’ *
and the Negro furnish extreme instances 11 this mf]mry ; since 1n y

one the colouring matter is in small quantity or of light shade, '
f the pigmentum

the other has it so abundantly that in him we speak o e P
nigrum. Between these extremes exist many curious varietles,.m wl'lom
the functions of the colouring matter are well worthy of conmdel‘ahfm,
but we have data to reason only with regard to the European ot White,
und the Negro. Indeed, in many of the coloured races, the existence of
sometking analogous to the dark pigment is only inferred, although the
occurrence ~f Albinoes in all races should i e
presence of a pigxent universal. So that what is said i'_qffé’ tile “colounng
matter in the Negro may he extended to all variet_,ies of ) solour, reasoning
by analogy.' . . PEITRS 3
- It is scarcely possiBIe to regard the dark ;’.i:olgur:{?ng;{ matter othe{wise
than as a provision for, in some way, enabling ?;_:J"g\ié‘ who possess it in-
abundance to withstand the heat of the climute’ they inhabit. Accor-
dingly, there are facts which prove such ing.viduals to be mgre capable
of withstanding the heat of torrid region than acclimatized Europeans,
or other whites born thers. There are also facts to connect this power
of withstendig excessive heat witls the development of the* dark
uiouring ‘matter. Thus, Albinces f Guinea, differing from both
Europeans and their countrymen in this, that they totally want the
colouring matter, according to many authors, are even less capable of
" resisting the heat of their pative country than European strangers; in-
deed their skins are said to crack and blister on exposure to the sun’s

rays. And Iam informed by Mr. Granidge of Barbadoes, that he has

observed the same fact in that island.

Now, when we reflect that the European cannot be without some
colouring raatter between the true skin and cuticle, since he must differ
in this respect from the Albino, it scems as if a relation were established
between the development of the pigment, and probably of the rete
mucosum along with it, and the power of resisting the sun’s heat in torrid

regions. -

1t is clear that in this inquiry we should regard, not merely the phy-.

sical properties of the organization we consider, nor its vital properties
‘only, but the action and reaction of the whole, and their effect on the
system of the individual. For want of a consideration of all circum-
stances, before the publication of Sir Everard Home's views, it was not
conceived how the tint, which, on analogy, should absorb more heat than

any other, could, in the hottest regions of the earth, confer any exemp- :
. . v . . 7.
tion on its possessor. And perbaps before this paper is concluded, ** .

‘v

iwhereagy’ ©

nduce -us to belic e Eg",’"

'3 :
r/,.‘mgy be’ apparent that
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: since Si 3 i '
g Tpere » sinc Sir Everard published, the matter has been
The notions entertained a¢ ‘

operation of this pigment, present by physiologists, with regard to the

they are, will a are implicitly those of Sir Everard. And what
ary Wor;g i f}‘r;ear from. the following brief quotation from an elemen-
: € secretion on the cutis vera, which gives the black

‘colour to the skin, appears to assist in fittin i

N f“’li“f‘fm(rause although such skin, hy ul,.,g_—z,x:;n f?:l: eflﬁinff “151“}1_0 .t
doo :not i[;dzgature unde.r the sun's rays than white skin does, yet it
meaning is, that‘i-so readily frczm arise of temperature.” Dr. Alison’s
perature under thethou’gh the skin of a negro may rise to a higher tem-
yet. the dark skin s 1}: s -rays thar.x a white skin in the same circumstances,
the white skin at. zhat Zloxkely to mﬂar‘m.e at that lfiglzer temperature than
Everard Home, whose er one. T hx;, then, isthe conclusionof Sir

) P2P\ now proceed to examine.

The pape}' of Sir Everard Nyme contains alleged facts and experi-
‘n.uents, tending to prove the Nekrv uwiv vapunle ot withstanding exceg=
sive l:eat'of the sun’s rays than the white man, and attributing this to a
sufiposed property in dark surface?uf destroying the scorching and blis-
tering effect of the sun’s rays. The former conclusion has already been
admitted. The facts by which Sir Everard supports his second position
are to be considered.

’ “,Sir Everard having fallen asleep on the deck of a vessel exposed to a
troPical sun, found, on awaking, his thigh scorched through a pair of thin

) white linen trousers. From this simple observation, the extravagant
conclusion is drawn of black being a better protection against the sun's
rays than white.
. An experiment is next related, in which Sir Everard found, on expos-
ing his hand to the sun’s rays for 45 minutes, while a thermometer ate
tache’d to it stood at 90°, that blisters rose and coagulated lymph was -
exuded. I have attempted to produce the same effect by the concen~
trated rays of the sun at the same temperature indicated in a simjlar way,
and kept up to within one or two minutes of the time, when my patienc;
was exhausted, without any result except slight reddening. Six years
ago, while off the coast of Algiers, I sat for half an hour immoveable in

.. the sun, having the greater part of my face exposed, the thermometer in

fh;e sun’s rays being considerably above 100°, and though my face was

:scorched, nothing like the effect described by Sir Everard took place.

& Sir Everard next attempted to compare the inflaning and blistering
ﬁpo ver of the sun’s rays with that of hot water. He says, that water at
tht\‘:‘emperature of 120° was painful to the body, and became unbearable
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when still further heated. From this experiment and the prece"inga.he

wishes us to infer a power of vesicating,in the sun’s rays not in proportion

to their temperature.

. In a third experiment, he exposed the backs o

with a thermometer on each, the one hand being unc¢ ’

other had a covering of black cloth under which the thermometer was
placed. After ten minutes, the degree of heat on each wus marked,. and.i

Q.. s nim wusfees awemined, and this was repeated three times, :

During the last trial, the thermometer which bad its ball epvarshk aleE
eloth stood at 106,° while the other was at 98.° The ex 6sed hand was
scorched, that covered was unaffected in all the trials,/ I have not ré«
peated this experiment because it is subject to an oby<0US fallacy, for the
ball of the thermometer being between the cloth /ﬁd the part, a gpace
intervened, and across this space the heat from<be cloth could only pass
by radiation or by transmission through the t)trmoweter, but not direct-
1y from the cloth to the hand, so that the L/t might not accumulate on
the skin. : :
" 1n a fourth experiment, a Negro bor¢: the sun’s rays on his hand when
a thermometer on the part indicated *00° without any scorching being

‘theresult. As the scorching of which Sir Everard speaks could be only
a slight blush, it might not be observed on a sable skin. However, I do

-not question the resnlt ef this experiment. o :

- Bir Everard observed in his next experiment, during the course of an
eclipse, as the darkness on the sun's disk diminished, the scorching power
of the rays, concentrated by a lens,increased in a ratio which is assumed to
be greater than could be accounted for by the meve rise of ten\peratme '

_Quring the time of the experiment. Whence it is to be inferred that the
excess of effect is due to the increased quantity of light present with the
heating rays at each advance of time. A reference to the original paper

* will convince the reader that this assumption is established without
sufficient data. -

f his hands to the sux
overed, while the

- Most stress has been laid by Sir Everard, and those who have adopted
hiwviews, on the seventh experiment. We are told that, on the 9th of
September, at 11 A. M., thermometer 90% in the sun, the concentrated
rays applied to a piece of black kerseymere wrapped round the arm, gave
no real pain, as it is expressed, during 15 minutes; and at the end of".
that time left no appearance on the arm ; whereas, when white kersey-{éz
mere was substituted, during the same time, and the concentration we;
are led to suppose being the same, the heat of a thermometer in the sun'*
- -ronly 86°, yet blisters were formed. From this experiment, taken aloy s =
with those preceding, it is supposed to be fully proved that althe' gh

R,

.)-
54

| L

s yet scorch more than white, since it will absorb all the
#% whereas the other surface will reflect them.
e

- . ite and black cloth nearly of the zame density. Sir Everard does not.
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black eirfaces rise to a higher temperature than white under the sun's

wrays, yét they scorch the surface of the body less; the scorching effect
depending on a union of the rays of heat with those of light, the latter
being supposed, by way of explanation, to be excluded by the black sur-
face. First, I shall state my repetition of the experiment, and then ate
tend to Sir Everard’s explanation of his supposed fact.

-7 L have attempted to ascertain the rise which the absorption of heat

"b.y black and white cloths respectively gives to the thermometer ; to

'ﬁ,\gﬁiyp:{re this observation with the effects of the same cloths under the

sun’s rays updn the body, and with the effect of the sun’s rays on the
naked skin, Wien the thermometer stands at about 806° in the sun, the

solar rays concenti: ted on white cloth over the ball of 2 thermometer, to -

a space of an inch ‘*rl a half in diameter by a burning-glass, caused a
rise of the thermometer*'o 125° in a quarter of an hour. When black

cloth was substituted the 1* ¢ during the same period was to 172°. In five

minutes, with the_ white, th® cise was to 108°, with the black to 140°;

and in some experiments in a P-oportion nearer that given by the longery

period. } : )
When the black and white clot were applied to the skin at the same
temperature, and with the same degree of concentration, as already men-
tioned, the black cloth generally caused intense pain in the course of a
few minutes, -and on being allowed to remain for five or at most seven

minutes, produced blisters. During the same period very little appare‘nt“‘

effect followed the application of the white “cloth, though considerable
pain was sometimes produced. The experiment was at different times

o _performed on several individuals, all of whom found the black cloth give

the sensation of pain sooner than the white. On the whole, I found
nothing like the difference described by Sir Everard, though certainly
the vesicating effect of the black surface appeared to be much greater
than that of the white. From many experiments I conclude, that the
rays of the sun will scorch when they are applied to the surface so as to
cause a heat of about 130° and upwards. And from the experiment
related by Sir Everard, it appears that hot water is capable of producing
a similar effect at that temperature, From all this, I am inclined to
deny the existence of a scorching power in the sun’s réys, independent
of the heat they contain, or at least of the effect they produce on the
thermometer. Moreover, if such a power do exist, black cloth should
rays of light,

,In those experiments which<I performed, care was taken to have the
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/’;“'/appear satisfied with his explanation of the extraordinary fact he;relates;"
for he gives another furnished by Davy, who, indeed, is made t¢ ascribe-
the alleged difference in vesicating power between black and white sur-
faces, to the former rendering the heat sensible. Were I not quoting from
the Philosophical Transactions, a misprint might be suspected. I con-
clude that a black skin will absorb more heat than a white skin, and
were it not for other accompanying circumstances, would produce incon« -
- venience precisely in the ratio of the amount of heat absorbed. It must
not be overlooked, however, that in the Negro the pigment is not-
superficial, but covered by a layer of translucent cuticJer The'€xperi-
ments of Dr. Stark prove that colours absorb heatyin proportion to
their depth of shade through transparent media, J"./t only remains to
show the cuticle to be a medium in the conditioy of those. For ‘this
purpose, I covered the balls of a differential sthermometer, one with
- cuticle, the other with cuticle of the same t}jickness, having ivory black
rubbed on its inner surface; on bringing th< thermometer into the sun’s
. Tays, the column of liquid descended reidly in the stem, the ball of

- " which was covered with the blackened, cuticle. 7
Itis evident, from the result ofg:xperiments which I have related,

that a much less degree of heat can.be borne when the heat is applied
locally, or so that the perspiratory process is not excited over the whole
~system, than Sir Joseph Banks and others were able to bear in heated
‘nﬂapartments where perspiration was fully excited.
- This circumstance leads me to offer an explanation of the functions,
or, not to speak mincingly, of the uses served by the peculiar colouring
matter in the dark races. Blumenbach and Dr. Winterbottom concur in
stating the Negro to perspire wore readily than the European or White,
and Dr John Davy, in the 8d vol. of the” Medico-Chirurgical Transac-
tions, gives its due influence to this property. After noticing that the
. excessive perspiration in dark people must keep down the temperature,
e proceeds,v,“*i‘ETl;e inhabitants of the tropics, the exhalant arteries of
; the skin seem unusually expanded, and the whole apparatus peculiar to
7 this secretion unusually developed ; and I believe that the blood itself is
§ less viscid, more fluid, and flows more readily through the vessels, so as
} to promote perspiration, and by that means contributing to the cooling
" of the surface, and being cooled itself, it contributes again when it flows
; back upon the heart, to the reduction of the temperature of the internal

;. pants S

"= Weré the inhabitant of the tropic not possessed of this organization, %’
his system could not respond to the stirrulus of heat, by a determina--*

. " tion of fluid to the surface of the bedy. And the heat absorbed by tha -
: s =

L
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. skin bring prevented from entering the system by the perspiratory pro-

- ces;Z tie greater radiating power of a dark skin must be beneficial in
cooling. -

N

Again, the dark skin places the Negro in the conditions of his cli-

hY

mate by causing him to radiate heat at night, and become at that time Y

cooler than a White in the same circumstances. #This i & faét which
[O———
has been observed of the Negroes. ThéiF propensity for exercise in

o
D A A

. _the openairat -night..has_been_remarked. Thus ‘we read that when =
> . the fleet of Hanno zipprpached the shores of Negroland, the couhtry

which, during theday, presented only silent woods without the least
trace of man, a‘qiht was lighted up with immense fires, while the

woods - resounded\ with the. sounds of festivity.‘?fﬂ‘; 'Eli;ﬂat‘é"“}Eé}éfm%

during the day, vvetation appears burnt up, the earth is eracked by
the Eeat, and all Iiving'\:\‘{yeatures languish ; but where at night breezes
1'efre§b the air, and thed exhausted nature, plants run with dew, and
an'imals leave their haunti‘}'man also, fitted by the structure of: his
skm.t.o throw off heat, issue’.‘x.\ forth animated by the irresistible pro- -
pensity to exercise

_climates.<=Edinburgh New Plzilqi"oplii'édl Journal, October 1840.—~Janu-

ar; lét‘l.
Y ¢

v XI.—Proceedings of the Madras Literary Society and Auziliary of
the Royal Asiatic Socicly.

Thursday Evening, 6th August 1840.—A. D. Camporrr, Esq. Pre-
sident of the Commiltee of Paopers, in the Chair.

The following works, presented to the Society, were laid on the table,
and thanks voted to the donors :— :
Transactions of the Geological Society of London, Second Series,
parts 1st and 2d of vol. 5th.—By the Society. .
Journal of the Asiatic Society of Bengal for December 1839 and
-January 1840.—By the Society. -
The Calcutta Journal of Natural History, No. 2.—By the Editor.
Dr. Corbyn's India Review, No. 50.—By the Editor.
sJournal Asiatique for January 1840.—By the Society.
L]

f
¢

i

A
i

which. ,ispll-{gays given by the bracing air of colder !
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Asiatic Journal for March amli‘April 1840.~By the Editor. e

% e

The following communications to the Society were laid before the
Meeting :— ’ ] ’ s

A notice, accompanied with a diagram, of the rocks passed over during
amarch from Secunderabad to Ahmednuggur in the Dekkan.—By Assist.
‘Surgeon Balfour, 4th Battalion Madras Artillery.

An attempt to enumerate and form a Diagram of the Rocks near the,
Cantonment of Secunderabad—drawn up in 1838—By the same.
Some particulars respecting the statue of Sir Thoma Munro—3By C.

On the basaltic granite of the Barramahalrandd ;‘3;3 Basalt dykes of .
India, with a sketch—By Captain Campbell, As§ ‘ant Surveyor Geuveral.

Note on the Chenchu Wandlu or wild peor},’.‘é of the Nulla Mulla hills.
—By Lieutenant Newbold. ¥ .

- 1w
. Note on the defaced state in which tue statues of the Jains are now

generally found, as connected wit}, their persecutions and overs
1 -

throw.—By the same. v
" . Note on an ancient Hindu Grant—By Walter Ellio1, Esq.

- "“The follovﬁng letter from the Right Honourable the Earl of Munster

was read. .
Ste,—I beg to apologize for addressing you, but, my object in so
doing being of an interesting literary nature, 1 trust that you will not:
_only forgive my thuas intruding on your valuable time, but that you
will (as much depends on your co-operation), kindly, and warmly, euter
into my views.

I have been for many years employed in collecting materials for a
Military History of the Mahomedan nations, from the rise of their
founder till the present time, and have already made great progress in
all details relative to the different people, who have embraced that
religion, whether of Arabian or Tartar origin. . )

1 have lately drawn up, in Arabic, a list of military and historical
books, which I am desirous to procure, and have accompanied it with
a military notice, of some length, in order to point out the subject of ¥
the works, which would be most adapted to my researches. p

Perhaps you may be so situated, as to assist me in its dissemination,«i
and although I am fully aware of the difficulty that surrounds an }g;

-

R
H

v
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2 ;lemptf1f this nature in some Mahomedan cities, yet I hope you may
a:v; ormed an acquaintance with some Sheick or learned man, who
- mig t be persuaded to aid in searching for, and purchasing for me, th
.. books.I require. : o e
eVEihould. suc'h a person exist, I shall be grateful if you wiﬂ, with what-
e prcca?non or secresy that may be deemed necessary, put the -
3 . » !
: ompan}:lng Memoir into his hand, and fnvite him to meet my wishes,
y.p;?curmg. fox.' me the class of historical and military works, nnme(i
:): m' lc;ted‘m it, .not only in Arabie, but in Turkish, Chagatai or Tars
r,.m ersian, Hindostanee, and in all the indigenous lan, f
India. s ¢
3 .
mju;,i (;1:(; or];Iy do ? Took for books, but I should be greatly pleased
» by anylear.>d and intelligent Mahomed
officer (some of the latter »f W. i ovg boon o T e
estern Asia having been of 1 y
educated in Europe) referriv, ili ot and Tosyesing
& tomy military memoir, and : i
« ] , answerin
Y questions, one by one, and .¢ he would give me in 'writing the infoi

mation I desire, includin ili i
g all mili. iry technical synoni
present as well as of past times. ynowiaous tems, of the

ﬁkgyl; ;Ixzzsi:)le;}) xaz: sf’i);p; u::)’;:tem Aslia and Persia, and still more
an gentlem i i
;};ose .countries, may be equal to aiswerin;n tfl::mvai(;;)vfs ‘;;::7(:; ’:)(f:‘en:n
Euir:oxr. é ﬂ[ihave reason to 'believe, that there are several intelligenyt
) pean ficers in the armies of the Osmanli, of Mahomet Aly Pascha’
'gn of Persxa—-_fhus situated—while in India, many Civilians and OF.
.cers of the India Company’s Service, I know to be highly qualif )
give me the aid I solicit, and who might, from advanta :s o)f" 3‘1' ; i
other cireumstances, enter fully upon the Mahomedan frt of i o

of all past centuries, to the present time. warin India,

If' any gentleman io India, would thus enter into my views, I
p:trt.lcular]y point out (besides the past art of war of Persian z: d 1‘1"0“14
origin and the collection of the past and existing military tn o
expressions, of the present native camps and armies) tble {m f”'ms‘ an'd

‘ gtfnous Hindoo mode of warfare, previous to, and wholly ctent indi-
with, that introduced by their northern conqueror, and ti) tll:ncom'l?cmd‘
. t.erl.ns (not forgetting the modern) either in the Sa’nscrit or a\e o
* 10 1t8 cognate existing languages. . ) oF 8 preserved
% I need hardly say, tha i ine. |
_privately and ps;blg;,ly a:ylsihcilu_:s:tislz:nlzaec.kward 4 acknamledgiog, both

Lhave limited the notices in i
my &femoir, to the end of the
| : . 3 te
ponpr of the Kastern Khalifs (354 H.); considering the details ?p::::

e
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brought forward, sufficient to be a guide for similar researche‘&?n after-".
periods and dynasties, and which I wish to be equally 1llustrated whe- -
ther of the Ommiades of Spain, of the Fatimites of Egypt, of 1he
minor kingdoms of the West of Asia on the decline of the court of .
Bagdad, of the Siljuks, of the Moguls of Ghinges Khan, of Persia, and,
of farther East—of the Ghisnivides, Goarides of the Pitan Kanes, and
of the family of Timour, at Delhi, and of the numerous sovereignties
both of Hindostan and of the Dekkun.

1 have reason to believe that the price of books (whatever it may be
"in Persia, India, or Cabul) in Western Asia, is far from exorbitant,
having just received two volumes from Egypt of considerable intrinsic
value, for which I only paid 123 Piastres or 23 /hlllmgs, and would ¢ -

not wish you (as I am making similar purchases “throughout the Iiako-

- medan world) to give,-on ordinary occasmnw’/a\bove one pound or 30

. to 100 anstres, for a single volume. ,/ ‘

" But as some peculiarly scarce, interes’; ’ng and valuable works, may -
be offered, I shall beg of you to use ‘, jar own discretion, as to their
prices and immediate purchase, or 111 first letting me know, what is
asked for them or in that of the alterf ative of having them, if possible,
copied. :

You may rest assured, I shall be perfect]y satisfied with your decision,
and shall be gratetul, (should you be inclined to meet my wishes) if
you will, as soon_as you have ascertained that the books selected are
pertinent to my objects, to pay for them, and I will instantly on re-
ceiving your letter, transfer the amount to your Bankers in London,
including any expence on their transmission to 13 Belgrave Street,
London—the mode of which, I must leave to your friendly arrange-

ment.

T have the honour to be,

Sir, .
Your obedient Servant,
(Signed) MuxsTER, ° ;
o £

Lord Munster’s communication is referred to the Committee of Papers,
who are requested to further by all means in their power the wishes
of his Lordship. .

Read the following letter from the same Nobleman, accompanymg

his Index of books desired. . ; !
Sir,—1I trust the Literary Society of Madras w1ll kindly accept the s&..3

* accompanying Memoir, rather as a literary curiosity than for any actnal

merit it possesses, but I trust the subject and object—for whi'h T
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" ypave Sdrawn it up, will attract the notice of some of the Society’s Mem-
. e . » 3
* Pers and cause them to aid my views and wishes.

'I’rustmg I shall hear from you to that effect,
I have the honour to be,

Sir,’
Your obedie’nt Servant.
(Signed) MuNSTER.

.

Parig, 3d May 1840.

Tesolved, that every assistance in the Society's power be afforded to

his Lordship. )
« Read a letter %)m Lientenant J. Whitlock, 8th Cavalry, forwarding
a spherical sandstoix, concretion, from the red marle cliffs of Dawlish
jn Devonshire, which K  supposes to be of the same character as those
described in the proceed’mas of the Society’s Meeting of the 13th of
February last, as having buon found in the laterite formation at Stree-
permadoor :— offering, also, to procure for the Society speumens of
the Alcyonites found at Gurrah'uear Nagpore.

The thanks of the Society w,-r\e voted to Lieutenant Whitlock for
his donation, and an assurance that the promised fossils will be thank-
fully received.

Read extract from a letter from Lieutenant T, J. Newbold, dated
Suez, 31st May 1840, forwarding for the Society’s Museum minerals

from the shores of the Red Sea.
" The thauks of the Society were voted for the same,

JRead a letter from the Secretary to the Geological Society expressing
thanks for the donation of the Society’s Journal No. 23.

Tllursday Evemng, 3d September 1840—Captain J. T. Smyurn, in
the Chair.

The following works, presented to the Society, were laid on the
table, and thanks voted for the same :—
Transactions of the "Agricultural and Horticultural Society of India—
. 7th—By the Society. }
Joumal of the Asiatic Socxety of Bengal, Nos. 13 and 14—By the
Socicty. -
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Corbyn's India Review and Journal of Foreign Science and the :&rts,

No. 58, August 1840—By the Editor. . e
Topography of Calcutta—By Dr. Strong, presented, on the part
of the author, by D. Ross, Esg. e

The following communications to the Society, were laid before the
Meeting :—

Continuation of the Catalogue of the birds of Southern India, by
T. C. Jerdon, Esq.—Tribe Conirostres.

Mr Elliot's notice of some Roman coins found near Sholapoor.

1840.]
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Hom. J Meteorological Observations made agreeably with the sugges<
tions of Sir Jorx HERSCHEL.

1st.~—At the Madras Observatory on the 21st June 1840.

Thermo-| e o
. meter. ° °
5 s €=
) fg Z. g %”E RemMARKS.
L [t
S| E| 2| alslg &8
2| & |81 &1g]|°
June,
21{ 6 4. M.]29,816{ 86,5{12,0] s w | 2 Thick haze-—strong wind.
, ¢ 7 840! 86,9{11,9) w | 2,3 |Haze do.  do.
218 85¢' 87,9112,5] w {3 | Do. do. do.
9 8621 40,0114,0 w. |3 | Do do. do.
10 860 91 014,81 w | 3,4} Do. do.” do.
i1 843 92 41163 s w | 4 |[Fl.clouds do. do.
12 8241 95,7118, 7w |3 Do. do. do.
Tea| 818/ 97,7282 w |3 Do. do. do.
2 702) 98,7121 w | 3 Do. do. do.
3 770 99,7 22,1 w4 Do. do. - do.
4 756] 99,8122 41w by N 3 |Cloudy. -
5 7581 98,221 4/swbyw| 2,31 Do.
6 764 98,021 5lssw { 2 | Do.
7 790 96,4{19,4f s w | 1 |7 Do. gentle wind—lightn,
8 800} 89,81 7,91 sw | I Do. do. do. do.
9 810] 93,8{17,3] sw | 2,3] Do. strong wind—thr. &It
10 848] 04,3(1881 w | 2,3} Do. do.  lightning
11 846] 93,0017.6] w | 23| Do. do. . do.
12 832) 92,0{16,0{ w | 2,3 {Thick haze, strong wind, Itn.
v 1a.n] 804] 89,0/140] w |3 |Do. do.  do. do.
2 786] 87,51124] w | 34| Do. do. do. do.
3 778/ 87,0121} s w | 8 |Do, do. do. "  do. ¢
4 772! 86,2{11 2iswbyw! 3 {Do. do. do, do.
5 790, 85,9 10 9swbyw| 5 | Do. do. do. do.
221 6 800} 85,3}10, 5'sw bywi 8 |Do. do. do. do.
7 806] 86,4]11, 2 8w byw} 2,3| Do. do. do. do.
8 810 88,413, 2'sw byw| 3,4 |{Haze—strong wind.
9 816; 90,3|14, 3 w |4 |Haze—very strong wmd.
1o 820 92,3 15,4 w {4 |(FL cl.—very strong wind.
11 808| 92,8163 w | 4,5 [Fl.cl. do. ~ do. _ do.
12 774| 95,7|1183] w | 4 |Fl.cl. do. do. ¥ do.
1em| 750 97,71202] w |4 IFLecl do. do. do. ™% .
2 726] 98,921,9f w | 4 |Thick hz.—very strong wind.
3 734/100,5123,5] w | 3 [Cloudy—strong wind.
4 682 100 323,5|w x w| 2,3 (Cloudy.
5- 673[100 0("3,3 w by s} 3 |Cloudy.
. 6 702 98,2121,9; ws w | 2 _ ICloudy.

-



188 ﬁorary Meteorological Observations of Trevandrum.  [Jour - 1840.] . Meteorological Register. ’ 189

~ - A . T ; g
2d.— At the Trevandrum Observatory at the Autumnal Eguinor 1540. ¥ = . Esgs I I l I l I l I l I =
. R | R IR - =3 =
- - % e =k '
Egg Lls 2 . E E!‘ ,hﬂn
. ] . = k= i
EH I 4 2 2 @ r ER o e
TEE ¢ B B |z s & aesassas”-; 2. 158 =
S52] € [®s % 2| &1 Clouds, aspect of the sky and 3 EIOVESIUY 2 255123 =
hal- 118 N e =12 remarks, - e to o TS T RER
g8 S % o | 8 gl 4 i 0] 7.0
2esls s £ ol = — _ e e o b b Mgy e & gD 3
cl oo |EES|SIEE( R | 2 |FF g weao] EEET SEESEIIIsSEaSiEiid
£ 5 B85 88 2| 2 |31% < SR EEERE e e
a lx iz w'ala a ¥iag B | 7 N 5
Bept:Z.lGAm296"l738 24! 0.27lx. woy w3 Sky rather el 1d wind = g nay EEEL 553"35‘”553:; §§§:
.[29.671(73.8( 2.4, 70.27{x, w by w. K rather clea cold wind, = SR 2rIz 55550 SmoRED Dot
$971T3 2 26, 7113 do. | 3] sl TRt do. " CRE 5oBo QORCO CEOEQ RRs
8 JTT.00 3.6 71,82 do. | 5 3.0 Do. . gentle wind. 5 12 s Tueuxy
9 J5179.5; 491 72,520 do. | 5! 5.5 Plying clouds. e e 2|8 . HERE SE§7ERS
10 JI5181.5! 6.4, 72.40)  do. | 5] 1.5/ 0. - do, * el RABC IS RS Pl-{ster-L-
1 687/84.01 701 72.85|  do. | 5lCIy. Do. / do. o AOROD AT
Noon.| .66485.0! 7.9} 73.97 do. 5 7.0 s de, 2 I Xew fprorg | Ao e
I 641485.6) 9.0] 72,95 w. . |3} 2.5 o. cumuli about hor, do. = > &
‘ increasing, 21 M, MMM g
2 61585.00 9.2 7.9  do.. | 6/8.00 . Da.  do. pleasant wind. £ g T Rl Sadate Cemuga” A2
3 6095070 S TLT5  do. 13 3.0 * Do.  do. gentle wind, & KA 2" Twa "¢ w0
g gog §f§ g(x) %?3 do 1 3.3 . Do. do. o, o F - |
628131, 0] 73, do, 4 Sky cloudy do, ® e . EEEN]
[] 613 ZBAQ 5.4, 72:19 do 2|/ |8ky getting clear light air, g ‘; [ BB B8y : : : :: : : : : : @ : X
1 -668178.81 4.3) 72,68/ w. by n. | 2| / |Sky pretty clear do. ST RAP| v mo 2w |
- £ oy 44T o T Do. do. hAE b - p. P E
J15(77.7) 4.2 T1.65]  do. WoE Do. do, 5 g -3 Brakkd
10 T2siiriel 87 7088 do 3. =[Sk getting cloud calm. R L Haufaf anaanl> e, Erzp
1 a0alielsl 31 00 a0l o BlCicagy € N do. R MV Pa @A nmeen? e
Mid. | 307116.0, 2.7} 72.12) do. |.i* £} Do. do, 28 — SR RNM ., MnmARERGY
» 2 1A 68175 2] 1250w 2| 2| Do. at1h, 10m. rain—wind just © = : PP RSN SE 3
- . > peteeptible, @ | pum jo wiuang | : =
g gig 253 %2 ;g‘l]z go. " 2 genith clear nearly calm. g
K [N K; . 0 R ky rather cloudy, do. ‘uoijezodes
1 ealsol 17 28l dor |7 e ¥ do, 2 neiocead
5 H51174.3] 171 71,81 do, ve Do.’ do, b=
6 6127450 16) 12,19 wow by w.| 31 Do. light air, @
1 887135.9]' 1.5 | w. 2l 0.5 Do. o. = 1. "jes-ung
8 69077 2| 2.4 5 1.8 Do. gentle wind. = |z
g F0U19781 311 4| 4.3{Fiving clouds do. . 3
10 sslsi ol 47 3'Ciy.[Cloudy do. : ol o -2s11-tng
11 6658221 55 6/ 9.0{Thick cumuli rising ; pleasant do. y
Noon 642846/ 7] 3| 8.8:8ky getting clear gentle do. oy
1r.n, .609‘85,5 8.1 4111.0 Do. do, SN e ' 5 < H 05 W &5 O ID 2T o R 0D 0
2 8| T9) 73, 495 Do do, i |g el Betishilidabid ot o
570185,5) 8.4] 13.76]  do, 4} 8.5/Cirrus in the zenith ; camuli about T eeod [ Shmaws T mnmn 21 &E:2
‘ . Zenithy entle wind: ;% 2 PN v!aw‘r-'w'd Imsicdts | |Sdod | | [Serds [o [ 1
; ggzlgﬁgg gflz‘» '_::ég&l) do, :';l 41.5/Clear do, R R I L L R T R L L T e L T L LY
B 82, i . do, 3{ 2.5{Very clear do. 2] Y ) SSS ST IS S
129606198l 500 7254 a0 |3 | Do do. o B Sl Db
g —
o Hy
September 2Ist rain fell from 6 A. 3. to 6 2, M. None. =R AT ASetade)
do, 6 p. ¥ to 6 A, M. 0421, S 5 ‘555‘55%& HEEE H ’ggg%‘%g 2558 %
‘ - ol -1 o 0 D T D D 30 0 D &Y
- September 22d do. 6 A. M. to 6 p. 1. Noue, g
KR . H DO P© LBERLTE ==
- * —_— 3 — Tegneagy x
Total. 0121 2, 2z or | EBEESRER o
= 2 | ML T :
The Instruments are the same, and situated exactly as hefore. P E E . ;gggi —gg EE%_:E_ I gé_
G. SPERSCHNZIDER, Superiniendent. R Ay {227 = B ]
& 2
Q ~ - - 0D A0 D TR O 0D O =]
‘ ‘ E PEEELERE EEECEIERE AL
: = WOV QLRSI - £
— 3% ~ s
O::vnw'-n?b?—' RRIARINIRAIR | ¢
wfeq §§_ ‘,‘2
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The instruments with which the foregoing observations are mad., are ° P
placed in the Western Verandah of the Honourable Company’s Ubsers » o
vatory ; at about five feet above the surface of the ground, and twenty- :
seven feet above the level of the Sea: the thermometer was made on N ' '
purpose for the Observatory, and at 73° (the only point at which a com- ‘ h MA DRAS J O URNA L
parison has been made) it was found to differ insensibly from" the Royal : ‘ .

- Society’'s Standard; the barometer is one of two Standards which ' )

have been lately constructed, and may be depended upon to 0,0100 , ‘ o - o
| LITERATURE AND SCIENCE.

oF

an inch,
-3

J. Crisr, Major.

H. C. Acting Astronomer. : C »
s ‘ . .. . o
. <l : 4 o
‘ No. 29—October 1840, .
= 1.—Catalogue of the Birds of the Peminsula of India, arranged ac- )
cording lo the modern system of Classification; with bricf Notes on
their Habits and Geographical, Distribution, and description of newy™ "
doubtful and imperfectly described Species.—By T, C. JEaDOX, Assis-
tant Surgeon, 2d Madras Light Cavalry.
(Concluded from No. 28 page 15.) . -
© N .

Orp. GRALLATORES.— Waders.

Faminy ARDEAD &A.—Cranes and Herons.
Genus GRUS, L.—Crane.

I shall commence this family with the Cranes, which have been
accidentally omitted in Swainson’s Synopsis.

207.—@. Antigone, Edw. pl. 45.—Sarrus, H.— Greater Indian Crane.

Y have only observed this fine bird once or twice on the banks of
the Godavery #/Ad Kistnah rivéts, but extract from Mr, Elliot’s notes
the frllowing xcellent observations, chiefly made in Guazrat, it being
- .but a rare~isitant to the Southern Mahratta Country. -

. €
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s
“ The Sarrus lives always in pairs, though several pairs are { equent-:
Iy seen together, and occasionally, though rarely, a stray bird, eithera

young one, or one that has lost its mate, with another pair. Every

morning they are seen at sun-rise winging their way to the cultivated fields,
to feed upon grain, their sole aliment—and about 11 or 12 o'clock, they
make their way to the nearest water to drink, always preferring. the
sandy beds of rivers, where they are seen in the greatest numbers, but
not disdaining ‘to resort to tanks, should no stream be near. There
they remain all day, and at evenmg again, betake themselves to the
fields, returning to pass the night by the water side.” When alarmed

" and when on the wmg in the mornmg flights, they utter a fine clear
" trumpet-like note.”

The Sarrus 1s mlgratory, appeanng m the Pemnsula only in the cold
weather. oo :

Irides vinous red bxll p:ﬂe sea green, brownish at the tip; legs
rosy red, passing into brown in front. Length 52 inches; expansion of
wings 7 feet 9 inches; tarsus I3; bill 6; weight 17 1bs.

From the testimony of Shikaries and others, there appears to be
another large Crane, which occasionally visits the Peninsula, and from
the descriptinns T have heard it is probably the Grus Torquata of Vieil-
loi: and Wagler

298.—G. cinerea.—Ardea Grus, L.—Koolung, H.—Common Craue.

The well known Crane is found in India in the cold season only,

living in pairs or small parties of 6, 8, or more. Has similar habits and
food with the Sarrus Crane. Ov one occasion I found the flowers of
the Koosoom (Carthamus tinclorius) to have been the only food partaken
of. This was late in March when most of the grains were cut. The
Koolung is often seen in company with the next bird.

Irides reddish yellow, brown in some; bill sea green; legs black.
Length 3} feet; expansion of wings about 6 feet; tarsus 85 ; bill at
front 4.

Sun Genus ANTHROPQIDES, Vieillot.

299.—A. Virgo.—Ardea Virgo, L.—~La Demoiselle, Buff. P. E., 241.
—Kurronch, H. also Kurkurrah.— Kurkoncka, Can. ; all named from the
call of the bird—Demoiselle Crane.

This most elegant, and ‘chastely coloured bird is foun.. over izt . of,
xhe Peninsula, during the cold weather, and in much greaier numbers

’
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thad either of the two last Cranes. Like these it is most abundant
in the neighbourhood of the larger rivers, and has similar habits and
Yeod.

Mr. Elliot in his notes says * Flies ‘in vast flocks—from 50 to 100,
_and even 500, with great regularity of arrangement, in a long line, a few
of the leading ones disposing themselves in another line at an angle,

* varying from a right to an acute one with it. This is when they arein )
progress—at other times, as when disturbed during the heat of the day,
they may be seen circling round at a great height, but still a regular -

order of lines may be distinguished. Their favourite: fool s chenna .

. (Cicer arietinum). They never go to tanks to drink but always to

riversy’ When this bird is struck by a Bhyree (Falco peregrinus) its

mate generally comes to its assistance. The Bhyrée always strikes it
on the back and wings, to avoid being wounded by the sharp inner claw, -
with which, if struck on tha head, it general]y manages to inflict severe
wounds on the breast of the falcon. :

Irides fine vinous red; bill greenish at the base, yellowish in the - -
middle, and inclining to pink at the tip; legs black. Length 2} feet;
expansion about 5 feet; tarsus 64sinches; Dill to front 2.2.ths,

The inner claw of all these Cranes is much hooked, and exceedingly
sharp, and it always in self-defence strikes with its claw and never with
its bill.

> Gexus ARDEA, Heron.—Buglah, H.

Sus Gsxus ARDEA, Swains.

800.—A4 cinerea, Lath.—A. magjor, Gmel.~Kabood, H.— Common
Heron.

The European Heron is found all over India thronghout the year,
frequenting tanks and rivers. It is generally solitary, but is occasionally
met with in parties of 4 or 5 together. It breeds in the more wooded
districts on the top of lofty tress, during the hot weather, generally 4 or
5 nests being placed together, Length 3 feet; bill at front 5.%;, at gape
64 ; tarsus 6} ; centre toe and claw 4% ; hind do. 2}.

¢ 301.—A4. pugurea, Auct. also A. purpurata.— Naree, M. —Purpled
Heron, '

This species is much less numerous, and less generally spread than the
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last one: I have seen it most abundant in the wooded westcen coast
" in the wet paddy-fields. It is also a permanent resident in India, but I
have viot yet seen its breeding places.
- Irides yellow ; bill brown above, yellow beneath ; legs yellow, brown
in front. Length 30 to 32 inches ; bill to front 4 f5ths inch, at gape near-

ly 6 ; tarsus 6 ; centre toe and claw nearly 6 ; hmd toe 3}.
Sus-Gexus EGRETTA, Briss. Swains.

; '362‘—E. ﬂavirostris.'——';/l. ﬁavirostris,) Temm. and Wagl.—A., Torra,
' Buchanan and Franklin.—A. egrelta, Sykes' Catal, —Mullung Buglah, H.
- —also Turrur Buglah — Larger Egret-—yellow-bzlled Egret.

This bird appears to have been first described as distinct by Buchanan
(according to Franklin), who named it 4. Torra—and when without the

appendages, A. putew. It has, however, been since named by Temminck )

with a more scientific appellation, which I have therefore adopted.

- The large yellow -billed Egret is tolerably abundant in most parts of
India, frequenting rivers, tanks, marshes, and the inundated paddy-fields.

- Length nearly 3 feet ; bill at front 4.inches, at gape 53 tarsus 9% bill
yellow ; legs black.

303, -——E alba.— 4. alba, Gmel ‘Lath. and Wagler P—A. Egretta of
Temm. and others ?— Puttoka Buglah, H.— Large black-billed Egret.

Though T have not hitherto obtained specimens of the large Black-
bitled Egret, I bave on several occasions observed it in different parts of°
the country, always alone. It is probably the Egret of Europe, said to
be found in numbers in Central Asia.

304.—E. Garzetta—A. Garzetta, Auct.—Keerchea (or Kilcheeak)
Buglah, H.—Small Lgret.

This Lgret abounds over all the Peninsula, occasionally associating
in numerous flocks, and frequenting rivers, tanks, paddy-fields, pools of
water, &c. &e.

Trides light yellow; bill black; legs do.; feet greenish yellow.
Length about 2 feet ; bill at front 3 2;th inch; at gape 4; tarsus 4. Tt
is said by the patives that the bones of this bird, if reduced to powder,
and a little employed in the cooking of bony fishes, render the fish bones
quite soft, so that they can be eaten with satisfaction ! k.,

305.—E. asha.—A4. asha, Sykes.—A. jugularzs of Forgter and Waﬂ-
ler ?.—Kala Buglah, H.—Small blue Heron,

o
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« Thisjs a comparatively rare bird. I have seen it but once or twice
solitary in small rivers, in the northern part of the table land. My only
specimen differs somewhat from Colonel 8ykes' description, in having
the whole under surface of the body grey, dashed - slightly with white
on the neck and lower part of the body, chin and throat alone are pure
white. It appearsito resemble much the description of Ard. Jugularis,
but Sykes pronounces his bird distinct, so for the preseni T place my
specimen under his appellation, as the only recorded similar 1ndian
species. Mr. Elliot in his notes says, w Is common on the western
coast at the mouths of rivers.” : .
Irides light yellow; bill brownish homy abowe, yellowish beneath ;

~ legs greenish black ; feet greenish. Length about 2 feet ; bill at front 335

at gape 4;%ths; tarsus 4.

806.—E. Javanica. Sw.—A. Javanica, Horsf.—A. Scapularis, Wagl.
—Kunchur Buglah, H.-~Indian Green Heron.

This pretty little Heron differs according to Horsfield and Swainson
from the closely allied . South American bird (Ard. Scapularis) in the
comparative length of the toes,and in the legs being feathered close
down to the knee, Itis only found solitary on the banks of wovded
streams, perching in general on a low branch overhanging the water.
It is spread over all the Peninsula, ;

Irides. light yellow ; bill blackish above, yellowish horny beneath'
legs dark green; fect yellow; lores light green. Length 17-18 inches;

* tarsus nearly 2; bill to front 24,ths, at gape 3.

807.—E. Mualaccensis,—Ard, Malaccensis, Auct—~A, Grayii, Sykes,
Hardw Ill. Ind. Zool.—A. affinis, Horsf. P—A. Coromandelica, Lich. ?—
Buglee, H. also Undhe Buglee.—Aarroon-backed Heron or While wing-
ed Heron, ' '

The supposed new species of Colonel Sykes, named by him Ard. Grayit,
I have ascertained to be the summer or breeding plumage of the common
Ard. Malaccensis. It begins to moult in April or May, and resumes its
plain winter livery about September or October. Perhaps the most re-
markable circumstance connected with this is the change of colouring
the bill undergoes, from the usual plain dusky tint to the three coloured
hues it presents during the hot season.

The Buglee is a very common and familiar bird, frequenting rivers,
tanks, marshes, wet paddy- flelds and pools of water—and often seen in
the rivers, feeding among crowds of people, bathing and washing, with-
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out any alarm or suspicion. It is often struck down by a trained Shikra
(Aecip. Dukhuncnsis).

-Irides light yellow; l-egs and feet light greenish. Lenvth 19 mches ’

bill at front 2}, at gape 3%ths; tarsus 2.5th inohes. ‘
- 308.—FE. Caboga.— Ard. Laboga, Pennant.—A. ruficapilla; Vieill. ?—
A. russata, Wagler P—Dorreak Buglah, H.—Svorheah Buglah of some.—
Cattlz Heron

This well known species is generally found in flocks of various size
in compary with herds of cattle, feeding on grasshoppers, and other insects
"disturbed by them whilst grazing, It seldom resorts to water like its
other congeners, except during the heat of the day. Like the last, it
assumes its beautiful golden or ruddy tint on head, neck and back, only
‘during the breeding season.’

Irides bright yellow ; bill dark yellow ; legs and feet blackish. Leugth
about 20 iaches.

The specific name is derived from the Hindustani‘ Guo Burrlah ,

meaning Cow Heron.

Sce Genus BOTAURUS, Briss.— Bitlerns.

809.—B. cinnamomeus.— Ard. cinnamomea, Gmel,— Lal -Buglah, H. of
some.—Little Chestuut Heron or Bittern.

Y have only found this little species at all common on the wooded
regions of the western coast, generally in marshy ground, or in the wet
paddy-fields. I have also seen it on the banks of the Pykarra river on
the Neilgherries, and Mr, Elliot mentions it as common in parts of
Dharwar.

Length about 15 inches; bill at front 2, at gape 2. %ths ; tarsus 15ths,

310.— B. Stellaris, Briss.— Nir Goung, H.— Common Bitlern.

I have not myself hitherto procured a specimen of the Bittern, but
know that it has been killed near Jaulnah and Aurungabad, in marshy
ground. It is enumerated, moreover, both in Sykes’ Catalogue and by
Mr. Elliot, and the latter gentleman has lately shown me a fine specimen
shot on the Neilgherries, during the hot season.

- Sue Gesus NYCTICORAX, Steph.

311.—N. Evropeus.—Ard. nycticorar, L-—-IVakh H.—Night Heron.
‘ The Wakk is of universal occurrence throughout the Peninsula,
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but mos» common in the more wooded regions. It roosts during the
day on high trees, often in palm groves, and sallies forth to the waters

the neighbourhood after sunset to feed upon fish, frogs, and o:ber
aquatic "animals, It breeds on palm and other trees, many nests to-
gether. Its Hindustani name is derived from its harsh call.

Irides crimson. Length 21 to 23 inches; tarsus 3 ; bill at gape 4, at
front 2.8 ths. -

Gexvs PLATALEA, L.

312.—P. lencorodia, L.—~Chumuch Boozah, H.—~TVhite Spoonbill,

Thg - Spoondill is tolerably abuundant over India, frequenting rivers
and tanks, occasionally in numerous flocks, and feeding on various aqua~
tic insects, crustacea, small fish, &c.

The Hindustani name signifies ¢ Spoon Ibis, and T think from its
mavner of feeding, its small gape, and its flight, the Spoonhill shews
more affinity to the Ibés family than to that of the Herons, with which
most authors associate it.

*

Grxuvs CICONIA, Briss.—Storks. -

Besides the Mycteria, already separated from the  Storks, there ap-
pear to be three types (which might be made into as many sab-genera)
among the Indian Cicenie. One is represented by the white Stork,

*a second by the black Stork, and a third by the carrion eating Storks,

or Adjutants. The white-necked stork appears to be a link between
the while and black Stork, as well in form as in its habits, being part]y
terrestrial, and partly aquatic in its habits.

313.—C. alba, Briss.— Lug-lug or Oqjlee, H also Hajee Lug-lug,—
* White Storh.

The white Stork is found, though rarely, throughout India, during the
cold weather only, feeding in large flocks on the open dry plains on
grasshoppers, beetles, and other land insects, also on lizards and small
snakes.

Irides brown ; bill, legs and feet red.

814.—C. leucocephala.— Ard. leucocephala, Auct.—Cic. umbellata,
Wagler.—Kalee, H.—Manukjér, in Hindostan.— W hite necked Stork.

. * . - . -
This handsome Stork is a permanent resident in India, breeding on

- high trees in the more wooded parts of the country. Inits habits it



200 o Calalogue of the Birds . [Oc

* partakes somewhat of both the Cic. alba, and Cic. nigra, being, thoug
perhaps most generally found about rivers, streams, marshes and tank
~ often seen feeding on the open dry plains, or on bare cultivated groun
" It feeds alike on fish, frogs, crabs and other aquatic food, and on gras
* hoppers, beetles, and other land insects.
Irides dark scarlet, surrounded by an external narrow ring of pa
yellow ; bill black, dark red at the edges and point ; naked skin of tt
face black ; legs red. Length 30 to 34 inches; bill at front 63-7.

315.—C. nigra, Auct.—Soormace, H.— Black Stork.

This, like the Oojlee is also migratory, beiog only found in the Penir
gula during the cold season. It is a rare bird, and generally seen sclita
near tanks, rivers, and small streams, feeding on fish, frogs, and vario

" aquatic insects, and their larve. A good Bhyree will strike it dow
and it is eagerly sought after for this purpose. )

Orbits naked and red ; bill deep red ; irides brown; legs brownish re
Leogth 8) fect; expansion of wings 6 feet; bill at front 74 inche

tarsus 8. .
B 1

316.—C. Argala, Steph.—Ard. dubia, Gmel.—Cic. Marabou, Temr
— Adjutant of Calcutta. .

I have but once scen this enormous bird during the early part of tl
monscon in the table land near Jaulnah, but did not obtain it.

317.—C. nudifrons.—New species P.—Dusta, H.— Black-mantled A
Jutant,

Descr.—Plumage above glossy black; the greater coverts pale dusl
brown, edged with whitish, beneath pure white. Bill, frontal plate, at
occiput, dirty greenish ; head, neck and gular bag, reddish pink abov
yellowish beneath ; head, neck, and as far as the end of the gular ba
covered with strong scattered hairs, or rather hair.like feathers Trid
light greyish brown or grey; feet blackish; forehead, only, naked a1
horny. Length 43-5 feet; bill at gape 11} inches, 2 inches broa
beneath at the base; 3 inches high at base ; tarsus 11; tibia 15 tail )!
wing about 30 ; face, throat and lower part of neck with numerous bla
spots; gular bag when strefched about. 6 or 7 inches long.

This species is tolerably common in the northern portion of tl
Dekhan, more especially during the monsoon. It is usually solitary-
occasionally in parties of 4 or 5. It descends like the Vulfures on a
carrasses, or stalks about the plains, sometimes close to cantonmeni
picking up reptiles, insects, and garbage of any description.

™

. hoppers.
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¢ 818.—C. calva.~New species >— Chinjara, H. —Crab-eating Adjutant.
Descr.—Above glossy black, with purple and green refiections ; the |
feathers gf' the back and coverts obsoletely marked with numerous black .
bars; greafer coverts dark brown; tertials and scapulars, bottle grecn, :
edged with white; beneath pure white; bill dirty greenish; head per-
fectly paked and horny. A thick tuft of hairs on the occiput, and a
few scattered hairs on the neck. Has no gular pouch. Length 4 feet ; .
bill 11} inches ; much more slender than in the last. Breadth at base be-
neath 11 ; height at do. 2} ; tail nearly 12 ; tarsus 10 ; wing 25 inches, I
found the stomach of one crammed with crabs, and a few large grass-
Th¢ under tail coverts of the 3 last species are known under the name
of Marabou feathers, and are highly prized, and much sought after, .

Svn Genus MYCTERIA, L.

319.—2L. Australis, Lath,—M. Asiatica, Lath, P— Bunarus, H.—~Large
black and white Stork. -

This gigantic looking bird is rave in Southern India, being found singly
occasionally in tanks and large rivers. It lives on fish, frogs, and various

- other aquatic animals. Its length of limb gives it the appearance of

. being a much Jarger bird than it really is. The young bird has the neck
light brown, and very downy, and the colours much less vivid throughout ;
the irides also dark brown. S

¢ Irides yellow; bill black ; legs rosy red. Length 4} feet ; expansion
about 7 feet; bill I3 inches; tarsus 13} ; weight about 11 1bs.

Genvs HEMATOPUS, L. 5

- 320.—H. ostralegus, L~Durya Gujpaon, H. i. e. Sca Longshanks
(Hémantopus). i

This bird is included in Mr. Elliot's Catalogue, having been found by
him on the western coast, towards the more northern part of the Penin-
sula, and 1 have since heard of its having been procured as far to the
southward as Mangalore.

Fauiry TANTALID &.—1zis.

¢ . GeNUs ANASTOMUS, —Ill.—Open beak.

321.—4. typus, Temm.~Ard, Coromandelica and Ard. Ponticeriana,

. Auct—Goongloo or Goonglak, Il.—Iudian Shell Eater,
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Thls earions bird is tolerably common in those parts of the' countr‘r .

where tanks aud marshes abound. 1tlives in flocks of various size or
‘golitary, and fecds on fish, frogs, and various other aquatic animals, but
" chiefly when pr ocurable, on shell-fish (a species of Unio), the hreakiug of
- tbe shell of which to get at the contents, is the cause of the open space
or gape between the mandibles, which does not exist in the young birds.
Colonel Sykes 1 see, however, appears to think that the gape exists origi-
nally in the young bird, . and that it is a provision of nature to effect the

£ 1he shells, on which it feeds. From my own observations, hovw- _

peniRg - think that

ever, corroborated moreover by Mr. Elliot’s, I am inclined to
the former is the more correct opinion, viz. that the open space is
- caused by the constart attrition of the mandibles on the hard testa-
© ceous coverirg of the shell- fish. The G ontrl()o frequently perchns on
" trees, and breeds, 'am informed, on lofty trees.

- Irides bright \elluw* bill dark gr eemsh orbits and pouch, naked ani
black ; legs greenish, with a shade of pink ; middle claw, witha sharp edge

q1
xnternally, butnot serrated. Length az2 lm,hes ; expansion of mngs 1}

feet.

* TThis bird fies toler. :b]vr. pxdly and with more quxckly repeated stmkﬂs '

of its wings than any f the Heron family, with which it has geners\ﬂy
been placed by sy btemwusts

szs TANTALUS, L.

322 —T. leucocephalus, Luth —T. Indzcus, Cuv ~—Dokk, H. —-Jaung c"7
in Hindostan.~ Pelican Ibis, | .

The Pelican: Jbis (as it may be named) is common over all India, -
: frequemmg mu‘%, tanks, poels ang marshes, generally in parties more ..
or less numemm and feeding on fish, frogs and aquatic insects, and

also according tv S\kok on vegetable matter. Tt perches freely on trees, |

and breeds ot ity
ing the heat qi‘: dax
- water knee-»dmp-' i

- a good. deal duied
 ful rosy tinge,:d
strikes this bx'

flicting a 2e1 12 cut,
Irides ylic a‘xsh bro

they may be seen standing motionless in the

o

i ot w eath@r, or breedmg season.

deep o(,hrf‘ nt‘orange yé‘xi\wz\fkga [ule dirty pmk Length 33 feet., 3

of _mgs about ﬁ f

£ ybill (2t gape) sometimes nearly 1 foot

frees, during the bot weather and monsoon. Dur- |

AN
Aing their moroing's meal. They are said to feed

e 1i«“u The scopulars assume their most beauti-, ;
The Bhyree !

5
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Gunus IBIS. ;
. 823, - 1 Macei, Cuv. and Wz;gl —1. religiosa, of Sykés’ Cat.— Tant. :
 melnzcozophalus of Lath.—the young bxrd.-—M’oona’a, H.—Sugfeid Boozak - -
\of some. —Blac:”e.headed Tvis. DR

The Indian Black headed Ibis, is generally supposed to be a different
sl\eue;. from the one found in Egypt, and which was held sacred, and
;'cmbmlmed by the ancient Egyptians. Colonel. Sykes, however, asserts
q}helr identity. This bird is found in tanks, rivers, marshes, wet paddy-
“’“ﬁelds &e. in flocks of various size, and feeds on small fish, frogs, crabs,
hrimps, and a variety of iusects, both water and land, for it is occasion~
" ally seen feeding on the dry ground, near rivers and tanks. It is found
_ at all seasons, and therefore most probably, breeds in this country, though
- Thave not yet seen its nest. Inside the bone of the wings is covered
by a bright red skin, as in the Cic. leucocephale.” The young bird
has the head "and neck partly covered with small white feathers, and
ia therefore, as Wagler imagines, the ZTant. melanocephalus of Latham.
\ Irides Jake red; bill, naked head and neck, and feet black. Length'
'30 to 34 iuches; bill at gape about 7; tarsus 4; weight 34 lbs.

3)4 -~ papzllosa, Temm, P. C.—Boozah, . -—Kala Boozah of some,
— Warty-headed 1bis.

"This bird is of common occurrence throughout India, being found in
numerous flocks, feeding on the open plains, chiefly on grasshoppers,
"béetles, and other land insects, also few even on water insects, frogs, &c.
It breeds on trees in the neighbourhood of water, sometimes alone, but
“at times in numerous parties. Colonel kaes says correctly < Soar
high in the air, uttering melancholy screams.” It makes a long flight
-with a Bhyree, and requires a good one to capture it.

. Irides light red ; bill brownish red ; legs dirty brick red ; papilla of
the crown and occiput, bright red—uaked skin on which they are placed
black Length 25 to 30 ; bill at gape 6 ; tarsus 3 ; weight 3ilb.

3‘35 ——I falcmellus, Temm —1I. igneus—young bird of the 2d year, ac-
wrdmv to Wagler.— Kewaree, H.— Glossy Ibis.

4\ As lhave always shot the so called 1. gzneusin company with the

nt‘wer species, T am induced to agree with those who consider it as the
’\}0 ung bird of the I. JSalcinellus. »

2 The Glossy 1bis frequents shallow wator at the edge of tanksand

m ers—also marshes and wet paddy-fields. 1t is elways found in flocks,”
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. and feeds on frogs, shell-fish, shrimps and various mqects, and theu' larvz,,
" both aquatic and terrestrial.

: Irides brown ; bill and legs dark olive green; a whitish skin goes
“round the base of the bill, the eyes and the gape. Length varigsrom

* 22 to 26 inches ; of a full grown male, the bill is ne}r‘y’G inches ; and

tarsus 4§.

- . Famiy BALLIDZE.—Rails, &e.
 Gexus PARRA, L.—Peclio, H.—Tank-runner.

326~ P. Indica, Lath.—P. enea, Cuv.—P. melanchloris, Vieilk—P.
superciliosa, Horsf.—Indian Tank-runner.

This curious bird is found over most of the Peninsula, in tanks covered
with weeds, and water lilies, on the leaves of whichit runs with great
facility. It feeds chiefly on seeds, and other vegetable matter,

" Bill green at the base, yellowish at the tip ; legs dark green.
Length about 1 foot ; bill to posterior: end of frontal plate 12 ; tarsus
2+1%ths ; centre toe end claw 4} ; hind do. 4.

827.—P. Sinensis, Gmel,, Gould. Cent. Him, Birds.—Golden-necked
Tank-runner,

This handsome species; is perhaps, more generally spread than the .

last, but not.so numerous, except in some few localities. It frequents,

‘like the last, weeded and lily-covered tanks, but is also often to be seen

feeding at the edges of rivers and tanks, totally devoid of weeds, Feeds
on seeds, also on shells and water bugs,

Irides deep brown ; bill and legs olive green. Length "2 mchﬂs H

" tail 113 ; tarsus 2 ; middle toe and claw 3 ; hind do. 2 ; bill at front 1.

Gexus PORPHYRIO, Briss.

828.—P, smaragnotus, Temm.—Gall. poliscephala, Lath,—Keima, H,
= Sultana Coot or Purple Coot.

This handsome bird is tolerably common on most of the weedy and
grassy tanks, throughout the country, especially when covered with the
lotus, walking easily on the leaves, and feedmg chicfly on seeds “and
vegetable matters.

Irides blood red ; bill and frontal plate, cherry red; legs pale brick .
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red ; wmg spur also reddish. Length 18 inches; bill at gape l} tarsus

3+ i middle toe and claw nearly 5; hind do. 2}

~ vy -

Gryvs FULICA, L.— Coot.

~

329.->F. atra, fl.-—Dasree or Dasurnee, H.—Bald Coot.

The Common Coot of Europe is a common and abundant bird on most
of the Indian tanks, even on those that dry up during the hot months.
Lives chiefly on vegetable matters,

Irides blood red ; bill and frontal plate white ; legs green reddish at
the sides ; feet leaden coloured. Length nearly 18 inches. ‘

GENUS RALLUS L.—Rail.

330.—R. Gular:s, Horsf, 7R, cerulescens, Lath, ?— Blue-throated
Rail. ]

The species of Radl, of which I give a description below, is found in
reeds and long grass, by the sides of tanks, rivers and water-courses. [
have only seen it in Travancore *and Cochin, but it is also enumerated
in Mr. Elliot's Catalogue, as found in Dharwar.

Descr.—Crown, top of the head and nape, deep chestnut, diverging
into two streaks on the back of neck ; chin white ; checks, sides of neck,

“throat and breast, light leaden ; back, beneath, and wings dark brownish,
. with a strong olive gloss, and numerous narrow white transverse bars,

most numerous on the abdomen and thighs.
Bill sanguinecus at the base, and diaphanous, brownish at the tip ;

legs brown, with areddish tinge. Length about 11 inches ; wing 484 3
tarsus 15 ; bill at front 1.2,

331, —R rufescens, Vicill. -~R. Philippensis. P—R. striatus. ?—R

Ceylonicus. P—Larger brown rail.

1 procured a single specimen of a Rail near Cochin, which I cannot
refer exactly to any described species, but which appears to approach
some of the species named alove. Iadd a brief description: head
deep brown ; above olive brown; the feather edged with pale yellowish
rufous ; cheeks and sides of neck fawn ; chin and throat white ; beneath
pale fawn, with numerous transverse dark marks ; middle of abdomen
white ; shoulder with a tingr of cinereous and edged white. Length
14 inches ; wing 7 ; tarsus 2} ; taii 8 ; bill at the front, including frontal
plate 14. . :
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Genvs GALLINULA, ,i‘A -

332 - G akoal Sykes —Indian Water Hen.

" This commeon bird is found chiefly in reeds and long grasu, }\} e stdes
of tanks, rivers, and water-courses, and is flushed with 2Aimeulty.

I have seen specimens exactly like those described by Sykes, others
in which the chin was entirely black,—and others in which there was
wuch white, extending down the middle of the abdomen. These were
- all from different Jocalities, but most probably, were only different ages
- of the same bird. T here may, however, be several varieties, or it may

be distinct species. Length nearly 1 fuot; bill at gape 1 inch ; tarsus

-17% ; middle toe and claw nearly 3; hind do. 1%,

" ' 333.— Q. Javanica, Horsf., most probably the same as the G.pheni-
_ cura—Dowuk, H.~— White-cheeked Gallinule.

“This handsome bird is by no means uncommon in many parts of the’
country, though seldom seen in some districts. It frequents bushes in
the neighbourhood of water or marshy spots—also gardens and hedges in
dry ground. Found both solitary, and in parties of 5 and 6. Feeds
upen insects of various kinds, both land and water.

Irides red ; bill green, whitish at the tip ; legs greenish yellow ; dusky
behind., Length 12 inches ; bill at gape 14 ; tarsus 2%;ths ; mlddle toe

and claw 22 ; hind do. 1.2,ths.

F MQLY SCOLQPACID E.—Snipes and Sand-pipers.
Genus SCOLOPAX, L.

Sun Genus RHYNCIIASA.-—Cuv.

334.—R. picta, Gray, Proc. Zool. Soc.—R. capensis, Auct.— Painted
Snipe of Europeans in India. :

The Painted Snipe is a permanent resident in India, being found at all
seasons in suitable ground, viz. the grassy edges of tunks, marshes, inun-
dated paddy-fields, and the usual haunts of the common snipes. It,
however, appears in much greater numbers-at the commencement of the
cold season, afoug with the other snipes, so probably the greater num-
ber b}'ced towards the more northern part of India. 'This has, probably,

. es, but more especially the inundated paddy-fields.
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Jed Colenel Sykes and others to consider it as migratory. "1 have, how-
ever, seen it throughout the hot weather and monsoon in two succes-
sive years, and find the same fact stated by Mr. Elliot.
Irigies-Cork brown ; bill dusky reddish ; legs green. Length about 9 .
inches ; bill 23 s iarsus lTsvths ’ :

AY
SUB Genus SCOLOP ‘\X

335.—8. rustzcola 2—.8. minor 2—S8. saturate, Horst, *— Nedlgherry

> Woodcock.

I find it impossible from the meagre descriptions of authors, to as-
certaip whether this bird is identical with the European bird or not,
or whether, as some have supposed, it may be the American species,
from its smaller size, It appears to correspond in plumage pretty close-
ly with the European bird, but from the examination of a good pum-
ber of fresh specimens, it seems to be a considerably lighter bird, It
arrives on the hills about November ; a stray bird or two being some-
times killed in October, and leaves in March.

Length 15 to 16 inches; wing€}; bill at front 3 to 3;%ths; tarsus
Iaths; tail 31 average weight about 9 or 94 oz, ; varies from 7 to
11 oz.

836.—8. nemoricola, Hodgson, Journ. Asia. Soc. No. 66.—Solitary
Smpe of the Neilgherries.

This bird differs considerably from the sohtary snipe of Europe (S
major, L.). It is a rare visitant to the Neilgherries during the cold sea-
son, anG has not, as far as I am aware, been kflled elsewhere in the
Peninsula. It frequents the marshy ground at the foot of the dense
woods of the hills. 1 obtained a specimen from J. Scott, Esq. of the M.
Q. S. which is about 13 inches long, the bill being 2 85ths.

337.—8. gallinago, L.—Bluruk or Buruk, H.— Common Snipe.

The Snipe is found in great numbers all over the Peninsula during the
cold-season, frequenting grass by the sides of tanks, and streams, marsh-

338.— 8. gallinula, L.—Jack Snipe.

The Little Jack Snipe is tolerably abundant along with the last in some
parts of the country, especially towards the more porthern part of

" the Peninsula.
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Sur Gexus LIMOSA, Briss. and Swains.— Goduwil. ¢ Coe

. 839~ L. leucophaa ? 2.~—~New species P—Chaha, H.— Large Godwit.

.. This bird, which, in absence of more precise informal‘i'gn,,-{’ have
referred to the European Glodwit, though strongly snspecting it to be
distinct, is a rare visitant to the Peninsula, during the cold weather,
and frequents the shallow water at the edge of large tanks. Tadd a
brief description. e ) B '

Above ashen grey, darkest on the back and rump; beneath white,
ashy on the neck, breast and sides ; upper tail coverts white, black tipt;
tail white at the base, the rest black, with a narrow black tip. Length

90-21 inches; bill 5; tarsus 4 ; wing 9; tail 34; bill reddish white, dusky -
: 3

at the tip; legs and feet greenish black. 4

840.~L. melanura ?.— Chota Chaha, H,— Lesser Goduit.

1 have only seen this species on two or three occasions, at the edges of
tanks, on the northern part of the table land. As Iam by no means
certain, that it is the same as the European bird, I also add a descrip-
tion of this one. Plumage above brown ; the feathers edged with fawn ;
head, neck and breast, pale ashy brown; throat white ; tail black, white
at the base; tail coverts as in the last. Length of one specimen 17
inches; bill 3 j4;ths ; tarsus 23 ; wing 8; tail 23.

341.—L. terek, Horsf.—S. terek, Lath,~ Limicola Indiana, Vieill,
T have only seen this curious bird on one occasion at the edge of the

Trichoor lake. Length mnearly 9 inches; bill 1 1% ; wing 5; tail 2; tars
sus 1 y;ths; bill blackish, green at the base ; legs orange.

Su¥ Gewsus TRINGA, L. Swains,

" 342.—T. Hardwickii.—Limosa Hardwickii, Gray and Hardw. IIL Ind.
Zool.— Gehwala, H.— Large brown Sand-piper.

I can find no description of this handsomely plumaged Sand-pipér in
any of the works I possess. It appears, however, to be the same as the,
species figured in Gray and Hardwicke. It is one of the first that make .
their appearance hcre, at the commencement of the cold weather. I

have seen them in the middle of September, and as late as the end of
March. It frequents the edges of large tanksin pumerous flocks. I° -

add. here a brief description. Plumage above brown, of various shades -
of mtexfsity, each of the feathers edged with pale brown, or whitish,' or in
some with rufous fawn ; head and neck paler ; face, throat, and plumage
beneath white, ashy on’ the neck and breast. Iu those specimens killed.

®
- ®
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carlies: i:n' the season, the colour of the back is most intense brown, and .
the feathers are broadly edged with rufous, The neck and head too are
tinctured with rufous ; tail ashy pale brown, some of the centre feathers
barred at-hg tip with black and white. *

Length 12-T3~ipches; bill 1255 tail 24 wing 71; tarsus 2 ;legs
fleshy, ochrey colour ; weight about 6} ounces.

343.—T. Indica.— Tot. Tndicus, Gray and Hardw., IiL. Ind. Zool. ? ?

This very closely resembles the last, and indeed only differs in size,
weighing little more than half of the last. As, however, I have found it
of the same size throughout all the cold weather, and the species of -
Sand-piper in general are very uniform in size, I have ventured to place
it as 4 distinct species.

Length 9}-104; wing 6; tail 2 1%; bill 1 %; tarsus 1 5;; weight
about 3} to 4 ounces.

344.—T. subarcuata #

I have only seen this Tringa once or twice, frequenting the sides of
tanks i the northern part of the Peninsula,

Length about 8 inches ; wing 4 1% ; tail 2 ; tarsus rather more than 1;
bill deep black ; legs greenish brown.

345.—T. pusilla #.—Chota pun-loha, H.

1 have found this bird all over India, frequenting rivers, sides of tanks,
‘nd inundated paddy-fields, in numerous flocks. )

Bills and legs black; irides dark brown. Length 6 inches; wing 3
Ssths, a little longer than the tail, which is somewhat above 1}; bill
at front 7 ths; tarsus Sths. :

ol 4

346.—T". Temminclii, Leister ?

Not nearly so common, I think, as the last species, to which] it is
closely allied, and has the same habits,

Bill greenish at the base, black at the tip; legs green, with a tinge of
reddish. Length 63 ; wing 3 LI tail nearly 2; bill 7o tarsus _;_’%ths.

Gexvs HIMANTOPUS, Briss, and Swains,
Sun Gexus RECLRVIROSTRA, L, Avosel,

317.—R. Avocetta.—European Avoset.
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1 have only seen this curious bird at the edge of a large tazk at the
extreme north of the Peninsula, but I have seen stuffed specimens killed
as far south as Madras.

Irides red brown ; bill black ;'legs French grey. Leng}ll,'l's inches ;
bill 3 %5 ; tarsus 34. : /-"

Sur Gexos HIMANTOPUS.— Longshanks.

348.—H. melanopterus, Auct.—Guj-paong, H.—Common Longshanks
or Stilts.

-

Very common all over Indin, during the cold Weather, not Ieavmg till .

" April, frequents rivers, tanks and marshes in numerous flocks. A few
‘couple probably remain here the whole season, zs 1 have seen them as
late as June, in pairs on the banks of wooded streams and reedy tauks,

Sup Genus TOTANUS, Sw.—Sand-piper.

849.—T. glotoides, Vigors, Gould’y Century of Himalayan Birds.—
Timtimma or Toomtomma, H.—Indian : Greenshanks.

Found solitary all over Tndia in 'rivers, brooks and tanks. Is a wary -

bird, rising with a very shrill and loud cry- bence its Indian name.
Irides 'dark brown; bill greenish black legq pale olive. Length 143
bill 2;%;ths ; wing 7; tarsus 24 ; middle toe 1;%ths.
‘ s
350.—T. Horsfieldii.—Limosa Horsfieldii, Sykes.—Chota Timlimma
H.—Lesser Greenshanks. A

This, like the last, is in general found solitary, but much more rare.
I have, however, seen it in very large flocks at the Trichoor lake.

Irides dark brown; bill blackish; legs pale olive green. Length 10
inches or 104; wing 5% ; tail 2} ; tarsus 2:3;ths; bill to front 1;%ths;
weight 3 ounces.

851.—T. fuscus #— Butan, L.—Large red-legged Sand-piper.

" Whether this is the species to which I have temporarily referred it
or not, can only he determined by actuul comparison. 1 have found
this bird very rarely in the Peninsula of India, and only towards the
more horthern portion of it, by the side of rivers or tanks, and sohtary
"Specimens killed towards the end of the cold season in April, had as-
sumed the dark summer plumage. -
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+ Iridesydark brov;n bill brown, red at the base beneath; legs orange
red. Lenﬂth 14 inches; wing 63 ; tail 24 5 bill 2;7%ths; tarsus 2%ths,

8562.— Tngalidris, Auct. P—Chola Butan, H.—Redshanks.

As the :ﬁ}l‘ am now speaking of, is about the same length, and
answers nearly to the description of the European Redshanks, 1 bave
for the present referred it to that bird. I have only obtained a single
specim-n of this Sand-piper, shot at the edge of a tank in the northern
part of the table land.

Irides dark brown; bill brown; legs orange red. Length 104-11
inches; wing 6 tail 2.4:ths; bill 1,6;ths; tarsus 1;%ths.

[ d
a353.—T. glareola, L. .
Found in small parties, or sometimes solitary at the edges of tanks,
rivers, brooks and pools of water, common every where. Length 9
inches.

854.—T. Ochropus.

Almost always found solitary, d‘,casxonany in parties of 3 or4, in the
same localities as the last, and still more common,
Length 10 inches.

855.—Hypvleucos.

Found solitary in similar sitnations with the 2 last species, but not

]
nearly so common.

2

?

Length 8 to 8} inches; wing 4}; tail 2,%ths; tarsus I ; bill nearly
1; bill brown, greenish at base beneath; tarsus pale green.

Gexus STREPSILAS, IIl.—Turnsione.

- 356.—8. mterprcs, Auct.—Common Turnsione.

1 obtained a pair.of these prettily marked birds at the tank of Jaul-
nah, 200 miles inland, io the month of April, and have since seen speci-
mens procured as far to the southward as Madras.

Irides dark brown; bill black; legs orange. Length 9 inches; wing
G; tail 2§ ; tarsus nearly 1 inch; bill at front 9;ths,

Gexus NUMENIUS, Briss.— Curlew. RS

&

357.—N. arquata.—Goungh, H.-=Curlew.
1 obtained a single specimen of the Curlew at the edge of a tank, near

53
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Jaulpah. It is enumerated also in Mr. Elliot’s Cat;]ogue as _found iu
Dharwar. :

358. N. plzaeopus—C’hata Goungh, H—The thmbrel. -

I saw the Whimbrel in considerable numbers at the Cbxlka lake, and.
bave also seen it on the sea coast, near Madras, and in various other

places. Mr. Elliot says, ¢ Found every where along the sea-shore, and

mouths of large rivers.’
Famry CHARADRIAD A.—Plovers.

Gexus CHARADRIUS, L.

359.—C. pluvialis, L.— Golder Plover.

The Golden Plover is but rarely met with in the Peninsula, I have
only seen it on two or three occasions on the banks of large rivers on
the table land, and ou grass plains, near the sea coast—usually in small
flocks of 5 or 6. 1 have seen specimens killed in the neighbourhood of
Madras, in the breeding plumage viz. tith the whole under surface of
the body deep black. It therefore, most probably, breeds in this country.

360.—C. thlzppenszs, Lath, ?—Zirreah, H. of some.——Common ringed V

Plover.

This pretty little bird is found not only at the sides of rivers, and tanks,
but also, and perhaps more generally, in the open dry plains, in flocks of
various size, ranning rapidly along the ground, and pickisg up various'
small insects. Ihave found it all over the Peninsula.

Irides deep brown ; bill black ; legs yellowish ; orbits bright yellow.
Length 71 ; wing 43 ; tail 24 ; bill at front § inch ; tarsus nearly L.

361.— C. minor,Wagl.?—C. hiaticuloz‘des,Frénkl?.—- Lesser rz'ngedPIove;_'

This species differs but little from the last. Itis smaller—has the
upper plumage of a darker shade, the quills also much darker, the tertials

less léngthenéd, the lateral tail feather have more white, and the base

of the lower mandible is yellow,
I have only found it at the northern part of the table land, at the edge

of ri rxvers

Irides deep brown ; bill black, yellow '}* the base beneath ; legs ‘yel- “

low; orbits deep yellow. Length nardly 6}; wing 4; tail 2; bill to
front 4 ; tarsus ;%ths,
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Y
= 362.~L. cantianus, P—C. ruficapillus, Temm, P—New species.?

I have found this plover at the edge of rivers and tanks, at the
northern part of the table land, and also more lately by the side
of salt-water inlets, and the sea shore on the east coast, during the hot
season in June.

As [ am uncertain of its being the European species indicated, I shall
give a brief description.

Forehead, eyebrows, face and beneath, pure white ; a narrow line from
the gape, passing through the eyes and ears, cinereous; a narrow blackish
band behind the white forehead ; crown of head and nape ferrugineous ;

.+ plumage above cinereous ; external tail feathers pure white ; no naked skin

roundaeeyes ; bill black ; legs greenish yellow. :
Length 7 inches ; wing 4 1% ; tail 1 ;8;; bill at front -5 ; tarsus rather

more than 1 inch,

363.—C. russatus.—New species. ?

Descr. Forehead, streak on either side, extending through the eyes,
ears, and meeting behind, and =z broad pectoral band deep brownish
black; top of the head, back and wing coverts of the usual brown cine-
reous hue of the Ringed Plovers ; band above the eyes, encircling the
head, except in front, and plumage beneath white ; wing coverts edged
with white; quills and medial tail feathers, dark brown; external tail
feathers white, with a brown band which almost disappears on the outer-
thost feather ; scapulars deep marroon colour ; upper tail coverts, tinged
with rufous; bill yellow with black tip ; orbits bright yellow; legs orange
yellow.

Length 6} inches ; wing 4 ; tail 2 1% ; bill at front nearly ;%ths ; tar-
sus rather more than 1 inch.

I procured a single specimen of this apparently new species of Ring-
ed Plover at the edge of the Pulicat Iake near Madras, in the month of
June. Its distinguishing feature is the marrocn colour of the scapulars.
Whether this is a permanent mark, or, as I conjecture may be the case,
only assumed during the breeding season, I am at present unable to
determine, )

Genvs VANELLUS.—ZLapwing. ¥

. - o . '
'y 864.—V. bilobus.—Charadrius bidobus, Gmel, and Wagler,—Zirdee,

J H—Yellow waliled Lopwing.

/
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This Plover js found throughout India, usually frequenting the "dry
stony plains, or open sandy downs in small flocks, and feeding on various
insects. Has a feeble cry, which Colonel Sykes renders as * Deewit
Deewit.” 1 found the eggs of this bird on one occasion on a grass plain,
on the west coast, in the month of September. T hey were of a light
salmon colour with dusky spots, 4 in number, and laid on a slight depres-
siop of the ground.

Irides silvery grey ; bill black, yellow at the base; naked skin yellow 3

.legs do. Length nearly 12 inches; wing 8} ; tail 3 % ; tarsus 2 %5

bill to front 1 inch.

365.— V. Goensis. —Tringa Goensts, Lath.—Char. atrogulans, \Vag-
ler.—Tetechree (vulgo Tectosree), H.—Red wattled Lapuwing.

This well known bird is common throughout most of India, single
eccasionally, but usually in small parties. It frequents the land in the
neighbourhood of water, feeding on various insects, chiefly water ones,
shells, &c. It has aloud shrill cry, something like ¢ Did ke do 4t or
as others say * Pity to do i’ This call is much heard at night, even in
places where none were seen during the day. Itis often very annoying
to sportsmen, hovering over him, and uttering its shrill cries for some
distance.

The Teteehree -is said by the natives to sleep with its legs upwards,
and the Indian proverb © Tefeehree se asman thama jaega,' or can the
Teteehree support the Heavens ? is applied to a person who undertakes
something far above his strength.

Irides red ; bill at the base and fleshy skin, lake red ; tip of bill black ;
legs yellow. Length nearly 13 inches.

366.—V. ventralis—Charad. veniralis, Gray and Hardw Il Ind.
Zool.— C. coronatus, Vieill, ? .

T obtained a single specimen of a bird which appears to be the young
or female of the one figured in Gray and Hardwicke, at the edge of &
large tank near Jaulnah. Tt answers the description too (with the ex-
ception of the black spot on the abdomen) of Wagler's C. ventralis, but
that bird is described among the 3-toed Charadrii. My bird has &
hinder toe, though a very small one.

This bird is evidently a link joining the Vanelli to the Qidicnemi, its,

bill being larger and more robust than that of most Vanells. ‘ \
Irides dark brown ; bill and legs black. Length 18 inches ; wing 8 ;
tail 31 ; tarsus 22 ; bill to front 1;%ths.

o~
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s 9 - Genos (EDICNEMUS, Cuv.,

367.~(E. crepitans, Temm.— Char. (Edicnemus, L.— Burseree or Kura

- . wanuk, H.—also sometimes Lumbee.—Bastard Florikin of English.

The Thick-kneed-plover of Europe is found all over the Peninsula, and
remains the whole year. It frequents the open stony plains—also bushy
tracts, and open spaces in jungly districts. Found in pairs, or in small
parties. When approached, it often conceals itself behind a bush or
stone, and sometimes squats close to the ground, andis with difficulty
seen. It feeds on various insects chiefly, also sometimes on seeds of

» * various kinds. It wanders much at night, and has a peculiar long shrill

pipingt note ; seldom heard except at this time—its usual ery,
being a single harsh creaking note. The Shikra (Accipiter Dukhunensis)
is often flown at this bird. Its flesh is of excellent flavour, and much
esteemed by some.

Irides pale greenish yellow; legs pale olive. Length 16-17 inches;
wing 9 ; tail 43 ; tarsus 314 ; bill at front 13 ; weight about 12 to 13 oz.

368.— (. recurvirostris, Swainst, Lardn. Cycl.—Aubee, H.

This curious bird which has been lately accurately described by,Swain-
son, is by no means common, and is only found by the sides of the larger
rivers, and tanks, and salt-water inlets, in pairs, sometimes two or three
pairs together. Itfeeds on various aquatic insects and their larvze.
fts cry of alarm is a loud harsh creaking note, and like the lust species,
it occasionally squats, when approached.

Irides pale yellow ; bill black, yellow at base; legs yellowish green.
Length 20 inches; wing 11; tail 4} ; bill to front 2 f5the ; tarsus 33,

.

Gexus TACHYDROMUS, IIL.

Sun Gexus GLAREOLA, L.—Swallow Plover.

369.— G- Orientalis, Leach.— Lesser or square-tailed Swallow Plover.

This neatly plumaged little bird is rare in most parts of Southern
India. I bave seen it occasionally in pairs, by the sides of tanks, run«
nmg bnskly along the edge, and picking up various small insects, I on one
occasmn saw a large flock of them, apparently migrating from one dis-
trict to another, it was in the month of September, and pear the extreme
south of the Peninsula.

E2
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Irides dark brown; bill black ; g:ape dark red; legs black.. Lengt‘x
71 inches ; wing beyond tail 1,5;ths; from base 6; bill at front £gths;
tarsus %ths.

370.— Q. torquata, Temm.—Fork-tailed Swallow Plover

I have seen this bird but very rarely in small ﬂocks, or pairs, by the

edges of tanks or rivers, feeding chiefly like the last, on various aquatic in-

. sects and larvae, especially on Nepe. On one occasion, I saw a numerous
flock of them flying low over some grain fields, apparently captunng
insects on the wing. Its flight is remarkably swift, and swallow-like, as is
that of the last species.

Trides dark brown; bill and legs black ; the posterior portion of the

gape red. Length 11 inches, of which the tail is 43 ; wing 745 bill at
front } inch; at gape nearly 1 inch; tarsus 1 T5ths.

Sus Gixus TACHYDROMUS, Il.—Cursorius, Lath.—Courier
" Plover.

371.—T. Asiaticus.— Char. Coromandelicus, L.—Nookree, 1. —Indian
Courier Flover.

The Courier is'very numerous towards the more northern part of the
* table land, much less so towards the south. It frequents the open bare
plains only, in numerous flocks, running along with great celerity, and
picking up various insects, beetles and small grasshoppers and thei=
larvze, [t breeds in the more retired spot during the hot weather, lay-
ing 3 eggs of a pale greenish yellow colour, much blotched, and spotted
with black, and also with a few olive spots. They are deposited in a
slight hollow.

Trides deep brown ; bill black ; legs creamy white, as if coated with
paint. Length varies from 84 to nearly 10 inches ; wing 6; tail
2,% 5 bill at front 48 ; tarsus 2;%.  As 1 have frequently killed birds of
various length from the same flock, I fancy that Swainson’s supposed
new species 7' Orfentalis, said to differ only in size from the T .d4siati-
cus of authors, must be abandoned.

Sus Gexus AMMOPTILA, Sw.

372.—A. charadroides, Sw. p—Sand Plover. :

A bird of this remarkable genus is'mentioned in Mr. Elliot’s Catalogue,’
but without any description, so I am uncertain if it is the same species as
‘ ¥

£

e

-

’ t
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the ene mdvcated by Swainson, in his Synopsis. Mr. E. mentions his
_having found it ia flocks on the sea- -shore, on the west coast of India.
Bill black ;legs and feet plumbeous. Length 15 inches.

Orp.: NATA TORES.-—Swinmzers.

Famiry ANATID E .~ Ducks.

SuB Famiry PHANICOPTINZE,—Sw.
Genus PHENICOPTERUS.~L,

378.—P. Ewopeus—~P. ruber, L.—Bug Huns, H—Rajak Huns

of some.—Flamingo.

The Flamingo is found throughout the Peninsula, in large rivers and
tanks, though not a very common bird. I saw it in the greatest abund-
ance in the large Chilka lake, on the low flat islands of which I have
seen many hundreds congregated together. It feeds on vegetable matter,
and minute water insects, &c. and much gravel is in general found in its
stomach. It is tamed, and kept at IIydrabad by some of the nobles of

that city, and fed on grain of various kinds. I think Swainson is per-

’ fectly justified in placing this bird among the ducks, from its external

structure alone, and 1 see that its internal anatomy fully confirms this
view. In fact the natives of India recognize its alliance with this faini-
ly, by calling it Heron Goose or King Goose.

Bill pink, black at the tip ; legs pale rose coloured; irides pale golden
yellow. Length 3} to 4 feet.

374.—P. minor.—Lesser Flamingo.

I have seen a flock of this bird at the Jaulnah tank, last cold season,
and am inforined by ShlkdIECS, that it pays an annual visit here, about
Chnstmas.

., Sus Fauiy ANSERIN.E.

L

Gexvus ANSER, dntig.

a

375.—A. Indicus, Lath., Gould Cent, Him, Birds,—~Indian or Barred-
headed Goose.
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: -PVhl]St flying. It is found both in pairs and flocks—sexes alike. )
" Irides bright crimson ; bill black ; legs greenish ochrey yellow, blackish
in some. Length 13 inches; weight 9 ounces. ’

This bird, by its bill, appears to approach the Dendronesse of Swain-
son. '

, . ‘
This Goose is nét so commen in Southern India, as it appt.earzs to Pe in

Bengal, and the more northern Provinces. I have seen it In parsin Vo

August, within a few miles of Cape Comorin, and once or twice 1n flocks

of 15 or 20 in large tanks, on the central table land.

Gexus DENDROCYGNA, Sw.—Tree Ducks. 378. bis.~ D, affinis.~—New species ?— Girree, H.

376.—D. Awsuree.—Mareca Awsuree, Sykes' Cat.—Anas arcuata, This species or variety, is mentioned in Mr, Elliot’s notes as differing
Horsf, Java.—Sillee, H.— Whistling Teal of Europeans. from the last'in the permanent want of the collar in both sexes and at
As my specimens agree exactly with the description of Sykes, of his ) all ages, .
M. Awsuree, and also the description in Mr. Elliot's Catalogue, I thiuk ) Length nearly 14 inches.
it may be considered distinct from the Javanese bird. It is found in*. } » -
numerous flocks, in various parts of the country, most abundant, peérhaps, Genus PLECTROPTERUS, Leach.
in the wooded districts, frequenting tanks, and often seen perched on
the boughs of trees that overhang the water. I have not seen its breed- 379.—P!. melanotos, Steph.~—Anas Melanotos, Gmel.—Nooktah,H. also
ing places. of tl.le Malzrattahs.—-Bronze-backed Goose.~—Comb-Duck, (Sykes) of the
Length about 18 inches; bill to front 1} ; tarsus 1 5, ; centre toe and Residents in the Madras Presidency. )
claw 22 ; wing 8 ; tail 23; bill and legs plumbeous; irides brownj eye- This splendid bird is found all ov'er India, in tanks and rivers, though '
lids, bright yellow. It is not esteemed good eating. not very abundant. It breeds during the monsoon in most of the wood-
ed districts, and as I am informed, in long grass, near rivers or tanks. The
377 —D. major.—New species ?— Large Whistling Teal. female is much less than the male, and wants the large protuberance at
1 am strongly inclined to consider this as a distinct species from the the base of the bill. It feeds on various seeds and vegetable matters—
last. It differs in its larger size, in the whole head, neck and under also on paddy, jowaree, and other grains. The flesh is bard, and not held
parts, being rufous or chestnut, and not so dark in the belly as the former in much esteem. Length of male 34 inches ; wing 16 ; tarsus 3; bill
bird. The upper tail coverts are yellowish white, instead of deep ches.- straight to gape 23 : height of protuberance above 2 inches, from the
nut. There is a blackish line down the back of the neck from the nape. edge of the mandible, length of do. at the centre nearly 2. Female from-
The tip of the head is deep chestnut instead of brown, and there isa 26 to 28 inches long.
broad patch round the centre of the neck, in which the feathers are Irides dark brown ; bill and protuberance black ; legs greenish plum-
somewhat hackled or lanceolate, whitish at the tip, and blackish at the beous ; weight nearly 6-1b.

base. 'The feathers of the loins are highly elongated, chestnut on one
side of the shaft, and creamy white on the other side, broadly edged
with dusky.

Length 20-21 inches; wing 91 ; tail 2 1 inches ; tarsus 2 ; bill at front
158, ths; centre toe and claw 34, AN

Sus Famiey ANATINE, Sw.—River Ducks.

. Genus MARECA, Leach.— Widgeon,

378.—D. ? girra.—Anas girra, Gray and Hardw., IIL Ind. Zool.—4, "' ‘b. 380.—Af. fstularis, Step h.—A?zas Penclope, L—Common Widgeon.
Coromandelica.~Geerjah, H.—Cotton Teal of Europeans in India.

Com'mon in the cold weather tLroughout India in the rivers and tanks,
SF Jund in large flocks. b

This pretty little bird is not very common in Southern India; and’ ;
- Trides dark brown ; bill light plumbeous, black at the tip.

like the last, abounds most in the more wooded districts, and it is saioj
to breed in some of the forests of the western coast, It hasa peculiar

-
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This Jarge duck is, like the last one, less common towards the south,
than in the more northern parts of the Peninsula. Is frequently seen in
pairs, or small parties of 4, 5 or 6, but occasionally, as in the Chilka lake,
in numerous flocks of some hundreds. Only found, as far as T can learn,
in the Peninsula, during the cold weather. Colonel Sykes, however, ap-
pears to think that they are resident in India, throughout the whole
year. Found much on rivers. Mr. Elliot in his notes says “ Foundin
pairs, often several pairs together, shy, uttering a peculiar deep note
which has a strong resemblance to deeply intonated d-oung.” The
Hindoos consider them the models of conjugal tenderness. 'The flesh
is held in no esteem in this country.

Irides dark brown ; bill and legs black.

.

387.—T. ¢ pecilorhyncha.— 4. pecilorhyncha, Gmel,—Gurm-pace, Il

Spotted-billed Duck.—~Large Grey Duck.

This fine duck ismost common in the more wooded parts of the
country, and is & permanent resident, breeding in retired places and
marshy spots, among the jungles, during the hot weather.

Irides brown ; bill black, yello.w at the tip, red at the base ; legs deep
red. Length 2 feet to 26 inches ; tarsus 24 weight about 3-lbs. Is
excellent eating. 1 am by no means certain, that it is a trae Tadomer,
being perhaps a species of Boschas, or Chauliodus; but the elevation of
the bill at the base, has induced me to consider it asa Tadoneer. 1 on
one occasion found a couple of small fish in the gizzard of this Duck, be-

® gides vegetable matter and gravel.

{

368.—T. ? cayophyllacea.~— Pink-headed Duck, Lath.

Though I have not yet scen this Duck, I venture to include it in my
present Catalogue, from the concurrent testimony of several Shikarees,
who described it, 50 as to leave no doubt in my mind ofits being the spe-
cies named asabove. It is sald to be anr occasional, though very rare
visitor to the rivers and tanks of the country, about J aulnah, during the

cold weather only.

~ Sue Famrny FULIGULINE, Sw.
Gexus FULIGULA.

389.—F. rufina, Stephens. — Red-headed Pochard.
Not very common in the Peninsula, generally in small parties in the
cold weather.
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" Irides deep yellow.
390.—~F. cristata, Steph.—A. fuligula, L.— Zufted Duck.

. ?‘olerably common throughout the Peninsula, during the cold weather
ff; is one .ofthe Iat.?st to quit the country, and I have on one occasion.
ound a single one in the month of June, in a tank near Hydrabad

Irides bright yellow; bill pl : ¢ )
inches. ght yellow; bill plumbeous ; legs blackish. Length 19-20

39L.—F. nyroca.—A. leucophthalmos.~Bechstein.

Rare mn th emnsula y y p
e I 4 generall mn p 1rs, Or ver arties i S.
aUrs, v small t1es in taﬂk. .

These 3 last species dive remarkably well,

¢

Faminy COLYENBID & .— Grebes.

GEeNvus PODICEPS, Lath,

392.—~P, Philippensis, Steph.— Choorakah, H. P—Indian bay-necked
Grebe. .
Common in the tanks all over India,

h 4
. evenin i
in G on those which dry up early

. Feed on various water insects, &c.
Irides ochrey yellow. Length 9} inches,

392, bis.—P.

P—Lesser Grebe.— Pun-doobes, H. ?
I have hitherto not procured this little species of Diver, which is men-

ltll'oned in 1.\11‘. Elliot’s Catalogue, though without any deseription, but I
ave seen 1t on several occasions, in grassy tanks, ;

and among wee
appears much smaller than the common one ; o '

Faviry PELECANIDZ.
Genus PLOTUS, L.— Darter.

3?3.—?. melanogaster, Gmel.—Banwah, H.—Darter or Snake bird.
Whl: rot ‘Ter)): uncommon in the Northern Circars, and in other districts
© tanks abound. Feeds on fish chiefly, swims and dives with great

:’ﬁpl@fty, a.ndl as Colonel Sykes remarks, bas the faculty of being enabled
© swim with the whole of its body under weter,
being alone visible, looking like a snake. ,

L A -
ength abo_ut»3 feet ; tail 93 ; bill front 3y%ths,

the long head and peck

{Ocr.
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®
L 4

Gexvs CARBO, Mayer and Swains.~— Cormorant.
*

304.— C. Javanicus, Horsf.— Phal. Africanus ?~-Joghrabee, H.--vulgo
Pun-kowa—i.e. Water crow.

Very comman in all the tanks and rivers of India. Feeds on fish, and
is very voracious.

Irides crimson 3 bill black, reddish at base beneath ; legs black.

1 may state that I have specimens, shot in company with many others
of the same plumage, which have the wing coverts and scapulars blue
grey, margined with black, and in the belly and neck, having much
white in their plumage, mixed with dusky blackish.

Length 23 ; tail 6 inches ; bill at front 1 fi5th.

1

395.— C. Cormoranus.— Pelicanus Carbo, L.—Gho-ghur, H.

This is much more rare than the last. Ibave only seen it on the
wooded Bhowany river, at the foot of the Neilgherries, and once or
twice in the northern part of the table land, in large tavks. I lave
seen it in the month of June, as far inland as Hydrabad, so it most
probably remains here the whole year and breeds. Mr. Elliot mentions
it in his Catalogue, and I learn from him that it is far from being uncom-
mon ia parts of the Southern Mahratta Country, and that it may scme-
times be seen in considerable numbers, sitting on trecs in the neigh-
bourhoed of tanks. - ‘

Levgth 2 feet 10 inches ; bill at front 21 ; weight 4} 1bs.

Gexvs PELICANTUS, L.

896.— P. onocrotalus, L.—Hawaseel, H.—The Pelican.

The Pelican is tolerably common in many of the tanks all over the
country, even very far jnland, occasionally perches on lofty trees.

Sus Faminy LARID/E.—Gulls and Terns.

Grxus STERNA, Swains.:
Sup Gexus STERNA, L.—Sea Swallow, or Tern.—Kaghuzee, H.

397.—S. melanogaster, Temm.—S. acuticauda, Gray and Hardw,,
w” Ind.* Zool. -

This Tern 1 have found all over the couﬁtry, frequenting tanks, and
[ more especially rivers.
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898.—~8. similis, Gray and Hardwicke, Ill. Ind. Zool. ’
Found in the same localities as the last, and still more common and

numerous,

Length 11} inches; wing 91; tail 3 %th; bill at front 1 pgth: tar-
sus %th ; bill dark lake colour ; feet and legs black.,

399.—S8. Seena, Sykes.

Spread throughout all the Peninsula, but less common than the last,
Bill brizht yellow; legs red. Length 17 inches; wing 11 ; tail 8%;
bill at front 1}.

400.—8. anglica, Montagu.—Marsh Tern. b

Common all over the country.

Length about 16 inches; but it varies a good deal in size : of one 16
inches long, the wing is 13}, 24 inches beyond the tail, which from base
is nearly 6 ; bill and tarsus black.

401.—8. minuta, L.

t
I have seen this pretty little Zern most abundant in the west coast, at
the mouths of rivers, but have also met it above 200 miles inland.
Length nearly 9 inches ; wing 64 ; half an inch beyond the tail, which is

nearly 3 ; bill at front 1.%; ; yellow, dusky at the tip; legs orange ; tarsus
sths.

402.—8. ——— —New species ?

Descr. Head and back of neck sub-crested deep glossy black, plumage
above light grey; bencath white; tail much forked; lateral feathers
white ; bill yellow ; legs black.

Length 174 ; wings 124 ; 1 inch beyond tail ; tail 63 ; b111 (at front) 2
rths s tarsus | inch,

I have only found this very elegant speucs on the sea coast, on the
west of lndla, at the mouths of rivers,

403.—8.

.—New species ?

Back, wings and tail pale grey rest of body white, except a blacklsh

grey streak through the eye; head and neck with a tinge of grey.
Length 14} inches; wing 11; tail 4 ; bill at front 1 5th ; tarsus 1}
bill black, within orange red ; legs and feet dusky sienna reddish.

. 404.—8.
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e Thxs gnecies appears tolerably common on the east coast of the

Peninsula, near Madras.

—New species.

Descr.—Head and nape blackish ; feathers edged with white; body
above grey, beneath white ; bill deep lake red ; legs sienna.
Length 11 inches ; wing 8} ; tail 3 ; bill at front I inch,

Gexus THALASSITES, Swains.

,7 405.—7T,

Descr.—Head and upper part of the neck glossy black, above light
grey ; beneath, and tail white ; bill orange red ; legs black.

Length 21 inches; wing 16, reaching 3 inches beyond the tail, which
is 54 ; bill at front 2 .th; tarsus 1 &;th.

1 have found this large Zern most abundant on the west coast of
India; at the mouths of rivers, but also far inland, frequenting tanks.
The young bird differs- in the head being spotted white and black, in«
stead of being pure Dlack.

~New species ?

Gexus LARUS, L.—Gull,

406.— L. brunnicephalus 2 .—New species #.—Brown-keaded Gull.

Deser—Hood pale ashy brown, terminated by a darker edge; mantle
and wings light grey ; the rest of the body pure white; bill and legs
deep lakered ; ahalf circleof white feathers round the back part of the eye.

Length 19 inches; wing 14 ; tail nearly 6 ; bill at front 1} ; tarsus 2.

1 have found this Gull common on the west coast of India, and also
inland above 200 miles, frequenting rivers and tanks. A Gull which
corresponds exactly in size with this one, and which I have usually seen
in company with it is probably the young bird. It differs in wanting
the brown hood, and in the tail being broadly tipped with black.

407.—L. ~-New species P

I possess only a young specimen of this Gull in the usual mottled plu-
mage, so shall content myself with giving its measurements. It was shot

";,:i 200 miles inland.

Length 2 feet; wing 18 inches; fail 8; bill (front) 1 ﬁ-th tarsus 2

= Ssth ; bill and legs yellowish,
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- T have seen other species of Gull on the sea coast, but nct -having
procured specimens, refrain from noticing them at present,

" T have now brought to a conclusion this imperfect Catalogue, the chief
object of which has been an enumeration of all the birds found in
Southern India; the few brief notes 1 have added having been hastily
drawn up, without methud, to relieve the monotony of a bare list of names.
I purpose in a future, and | hope, an early number, to add a supplement,
containing the description of . a few additional species ] have obtained
since the first parts of the Catalogue were printed—and also to correct
several errors of nomenclature, and to add some brief additional notes

ou the habits and geographical distribution of a few of the species, which <

more recent and extended observations have enabled me to offer.

The specimens on which my Catalogue was founded, are now on their
way home to a distinguished Ornithologist, and as soon as they are ex-
amined, and identified by him, I will in another supplement give the re-
sult of his examination, and a synopsis of all the species with their cor-
rect names and synonymes. By way of rendering this part more gene-
rally useful, T may probably also add = synopsis of the different genera
found in India, and a brief description of all the species, so that it may
serve as a text book for the Peninsular birds, and supply to the ornitho«
logist in this country, the want of the numerous bulky and ill-compiled
works of reference, which often perplex as much as they inform.

I trust also to be able to add to this, through the kindness of Walter
Elliot, Esq., a list of the names of many of the birds in several of the

- Dative languages, and in the native characters, by which collectors may

be much facilitated occasionally, both in the acquisition and identification
of various species. At a fature period, I hope that my observations on

“the habits and manners of many of the Indian birds may be so far extend-

ed as to enable me to publish a much more full and enlarged account
than 1 am now able to attempt, and illusirated by coloured figures of
many of the unfigured species. To enable me, however, to effect this,

-Ilook confidently for the assistance and co-operation of other observers,

without which it will be impossible to present any thing like a tolerably
complete history of Indian Ornithology ; for, from the nature of a tropical
climate precluding much or constant exercise on the open air, and the
Recessary occupations of most of the residents here, noone individual

can ever expect to give from his own observations a faithful transcript of

the habits and manners of even a limited number of the birds; and it is
only from a series of detached observations, and from many individuale

co-operating together, that such a much wished for result can be obtained. \ :
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‘With this view, I earnestly solicit any of the readers of this Catalogue,

(who may have the opportunity and inclination), to forward r;\‘e
any observations they may make, and let them not deem the smal -
est scrap of information too trifling to send. I‘fvctuld .more parti-
cularly request further intelligence regarding the nidification of the
Indian birds, of which so little is known, their various notes, food, ) and
manner of feeding, times of appearance and disappearance of migra-
tory species, names in any of the native languages, and any - tales,
proverbs or superstitious ideas the natives may have concerning them.
"There are also a few desiderata which I shall here enumeratfa, and any
individuals who may have it in their power to give any information
regarding them, will receive my best thanks. N
No 6.—Specimen of the large Fishing Eagle of the Chilka
1 suspect may be the Hal. ichthyetus, No. 8 of the Cat.
No. 3t.—Specimen and descriptions of the Besra. )
Specimen and description of the Kandesrflh of Indian Falconry, a
species of Sparrow-hawk, I suspect, nearly allied to. the Besra. o
Specimen or description of the Gurbesra'h w'hlch. I.suspecll'.l is . e
same as my No. 36, a species of, Goshawh, differing in its smaller size .

lake, which

from the Baz or true Goshawk. ) ) .
No. 268. bis.—Whether the Ortygis Taigoor, of Sykes, isa distinct

species, or the young bird of the O. pugnaz. o
pI\:o. éS‘Z.——A{ly information regarding the Black Florikin, its time of

appearance in different districts, at what season itis seenin a state of
- zhange, &ec. &e. &c.

IL.—On the General Application of Low Steam Power to all Vessels,
. instead of Sails. )

It is very surprisiné that though =0 much has been done in applying
Steam Power to move vessels at high speeds for the conveyance of pas-
sengers, it does not appear that as yet, any considerable trials have l,)een
made of it, for the conveyance of merchandize at moderate rafes. I‘.he
quantity of fuel and power of eugine requisite t‘o propel a ship at high
speeds is sogreat, that for a voyage of any co‘nsxderable length, the ves-
sel is almost taken up with them, leaving so little room for merchandize

' that it will not answer, except principally employed in the transport of
passengers, But this is no reason that it should not answer to use
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steam for the transport of merchandize at low rates, and the zubject is
well worthy of investigation. The question is, whether merchandize
can be transported at the rafe it is at present conveyed by sailing vessels,
cheaper or safer by steam ; or whether it can be conveyed at the same
cost as in sailing vessels, but quicker by steam.

It seems strange to conclude, that, because it will not answer to use
steam for the common purposes of commerce at high speeds, therefore
it will not be advisable to use it at moderate rates. On land, horses
are used at high speeds for passengers, and at low rates for goods, and
on examination it may be found to be just the same with Steam Power
at sea. The two cases are in effect precisely similar ; in moving land
conveyances the resistance at higher speeds does not increase, but animal
power rapidly diminishes, whichis the cause. of the rapid increase of
cost. In steam vessels, there is indeed no less of power at higher speeds,
but the resistance to a vessel moving through the water rapidly increases,
and hence the effect is the same as in land conveyance ; viz. a rapid in.
crease of expence. In the one case, there is no increase of resistance,
but a decrease of power as the speed increases ; in the other there is no
decrease of power, but there isan increase'of resistance. Hence upon
the first glance at the subject, it would appear probable that asit is found
to answer on shore to use horses for passengers at high speeds and for
goods at low ones, so it may be found in the case of steam afloat.

The best way of attempting to arrive at a sound conclusion in this
case, is, to compare the actual cost of the two modes from the data we
have, and then to consider what further important points there are iu
the matter, which it is not so easy to make subjects of calculation,

But it may be well first to consider the leading principles, which
affect the motion of vessels through water, It is well ascertained that
up to about 8 knots, an hour, the resistance of water to vessels increases
more rapidly than in the proportion of the square of the velocity ;
that is, with a double velocity resistance is more than four times
as great, with a treble velocity more than 9 times as great and
so on. Hence to move a vessel a certain distance, it takes
more than four times as much fuel and more than four times the
power of engine to do it at a double speed, and more than 9 times as
much fuel and steam power, to do it at three times the rate. This
appears to hold good up to a certain speed, about 8 knots an hour, after

" that the resistance does not increase quite so rapidly, but still ia rather s
a greater proportion than the velocity. Ilence if a vessel can carry suf-{_
~ ficient fuel to go 4000 miles at the “rate of ten knots she can .carry
‘enough to go about 12,000 at 5 knots, and more than 50,000 miles at 2}
knots. But further, as in going at the double speed the engine must
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" ot onlysovercome more than a proportional resistance, but also do it

in half the time, the actual power of engine employed for 10 knots .
speed must in fact be about G times the power of that required for 5

- knots or about 10 times, what is necessary for 4 knots, though it will only

be in action half and two-fifths the time respectively, in accomplishing
the same distance.

Hence if a vessel of 400 tons required at 10 knots an hour an engine
of 180 horse power, and 50 tons of coal per 1000 miles, she would at &
knots an hour require an engine of 30 horse power, 9nd’s§ tons of coal
for that distance; and at 4 knots, an engine of 18 horse power and 5 tons
of coal for the same. This has been proved by experiments in many

' ways, to be about the proportionate powerréquired for the speed.

And with respect to the effect of the size of the vessel, it is also well
known that the resistance to a large veésel is less in proportion than toa
small one, that is, if a vessel for lifm{ance of 1600 tons, required an
engine, of 400 horse’ ;;owexi _forany given speed, or one horse power
to every.4 tons, a vessel” of 4 that size, or 200 tons, would re-
quire double that proportion, or 100 horse power, being 1 horse power to
every 2 tons; the cause of this®is obvious, that the body of water
to be removed by any vessel is in proportion to the breadth and
depth multiplied together, but her capacity is in proportion to the
breadth, depth and length multiplied together. Thus a vessel of double
dimensions will displace four times as much water in moving, and conse-
quently meet with four times the resistance, but her capacity will be
increased 8 fold, so that while she carries 8 times as much cargo, she
only meets with 4 times as much resistance, and consequently requires
in proportion to her tonnage, only half as much power. It is on this
ground, that large vessels are found to answer better as steamers than
small ones, and it was because this principle was forgotten, that it
was so confidently asserted, that in the present state of the knowledge
of steam navigation, a vessel could not carry fuel enough to cross the
Atlantic, the calculations being made from small vessels without allow-
ing for this consequence of an increased size.

Hence we find that in steam navigation, the same vessel requires for
a double speed more than double the quantity of fuel, and about six
times as powerful an engine to go a certain distance. The same vessel to
go for a cerlain time at a double speed, requires about six times the
quantity of fuel, and six times the power of engine, but she will go in
"that time double the distance. ~ Fora given speed, a vessel of eight times
the tonnage as another, will only require four times as much fuel, and
four times as great a power of engine.

-
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These points are so well known -and have been so often ascertain- ..
ed practically, that it is not necessary to attempt the proof of them '

here. .
The point that remains is s1mp1y to estimale from these prmclples

" and from the known cost of the various items in sailing and steaming,
which would be cheapest at different rates of speed, to work a vessel by
- sails or by steam. -

For this purpose the actual cost of working a vessel of 380 tom,
new measurement, in the Indian seas for near two years may be taken,

as a subject for comparison.
EXPENCES OF A SAILING VESSEL.

First class vessel of 380 tons new measurement, above an average )

sailer, and working well, carrying 400 tons of a mixed cargo.

COST.
Hull eevieenianiiinin ae cevens sosssrrone Cheervesses 3600 £
Fitting for sea in every respect ..... e reesenosnrsneneens sneseses 2400
Total cost...... 6000£
EXPENCES.
£
Insurance at 6 PEr CeNt. ... uverissrasscrsrerssssasssacsssscas 800
COMMANIET s v aueversrers srtressasassssnnnsess sansaasacccass 360
1st Officer...... testesassessrecncs seasscvssvanecasass 120
20 30, iecauciceccrasertisrcaitosnnetsnsseraiasian 72¢
4 Sucunnies (helmSmen) ..ceveeeveressossaseraonecacan 120
Syrang and 2 tindals...ceeasaariine iiiieiiiaats ceen 66
China carpenter...,cocececsoorresosnsncerser 48
Butler and boF...cue sevensossronirsissiscsoinassorsmnniarraceces 24
28 LASCATS ...eeecescarococess asnarsvossnsncrssnccces 330
Victualling 33 PersonS....ereesees sosncrssses sevsrerssssmennce 47
Renewing sails.......... ceeratatacarneseniirassarsonans 80
Do. SPATS.eveere sreosnoarcane tesererecetaeattiet s o s aisrnene see 40
Repairing hull, 24 per cent. (including Coppering)u. wveseee 90
Sundries, paint, &C.iviviiiss corrvrnietectennsis oo saias soanny 50

" Port charges... secvceecassvooneres seevonsnvosrnisvossarnsstansanens 200
Replacing huli, 8 per cent.. ctes aee sesvessresaanaatienne 108
Steam  tug hire... ciccccsieenesveennninnsrcnineise cnvscsciees e 30

@ —

Total expences per annum.........2151 £
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* The aetual distance run by above vessel measuring the nearest line
from port to port was 26,500 miles, in 23 months, or 13,600 miles per
annum ; and- the number of days actually under way was 303, giving 88
miles distance per day, or 32 knots per hour, for the average of a good
sailing vessel in the Indian seas, allowing only the real distance between
the ports, which is done in order to compare her distances with those of
8 steamer. :

EXPENCE OF STEAMING.

-Vessel of the same capacity, viz. measuring 380 tons, and capable
of carrying 400 tons of a mixed cargs, but built of course upon the

"model of a steam vessel, thatis with greater length and less draught

of water, propelled by a 30 horse engine.

COST.
£
30 Horse engine, &C.. veeciiiiiveneisrerannes srrennensnnes o oos 1,200
Anchors and cables, .eiiieiaee ceasniin ceannan. N . 200

. Set of log sails and moveable masts, in case of accidents. .. 200

Total COSt veeesnesieacsaas 5,200£
Expences.’ £

. Insurance at 4} percént..’.a.. esossseces sessassenarase 234

Commander......eeeeeevetaniacanss P 41
Officer.cecee s seerveonersrsecnns cecasecessarceas sseses. see . 120
Engineer. i eeeerninmieinnie srcrecineiisiassnrnsecness . 300

2 T RO 1) 1)
ATMOUTET . s 4o veaversosonnsarteorserennsoe rnasassaone oo 120

6 Stokers.. .. ieiiiiieieiiiieiionttite e inotieiiiiinrens 72
1 Syrang, 1 tindal, 10 lascars....usiinicenie seiiennnciinnen 168
China carpenter...ovcn.erevris seosnnannss 48
Butler and boy ..eaeve cevnnires coovns oo sorsnnais aneen. 24
Hired labour in port in consequence of the small crew. ....... 100
Victualling 21 persons..cccuscasvansvennioninimiienss 24

Repairing hull 2 per’ cent.. viiiverireas soneieniniennnaen -oua 108
Renewing engine 9 per cent..cocoiiidieiiiniasenenioan.. 108
Repairs of engine 5 Per Cenf....uueerries sivssmenereeeessnss o 60
OiL ceenes Cesenes ceeans v berens 12

Steaming 15,100 miles at 108 per dav, at 8-1bs of coals per horse
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power, per hour, 350 tons at 16 shillings,..ceoceeens  coea 280¢

Total expence per anpum. .... 2380
Deduct an account of 800£ less capital than in the case of the
sailing vessel, int. at 4 per ceNt., siesscrvecracreccsonens - 32

:

- Total expense of steaming 15,100 miles....... 2348

Do. of 13,800 miles, the distance run by the sailing vessel in a
year. vesees  2150£

L

Ezxpenses of sailing vessel same distance. ... .ouses eaieens 2150 £

That is by the above estimate, the expences of working the vessel by
steam and by sails is precisely the same. It remains to calculate the loss
of tonnage and consequently of freight that would be the consequence of
carrying the engine and fuel. : '

The average length of voyage made by the above vessel was 1800
miles each ; supposing the steamer to'carry on an average, coal for 2400
miles, or 23 days, she would require, of coals..es sevseenssas &8 tons.g

Weight of engine.oee.ese w anevns cieneeen cnenreeenes srenenee 20 toDs,
Total..eereers 78
But as she would require scarcely any space for sails, and the various
stores of a sailing ship, we may deduct on that arcount, especially as
her upper deck will be quite clear....ccveries cererrastoess ereee 40

.

Actual loss of feight caused by engine......... 38 tons.

Further, as the sailing vessel would not be full every voyage, but pro-
bably be at least 38 tons deficient in an average of her voyages, the
steamer would in effect suffer no loss compared with the sailing vessel
in carrying her engine and fuel.

It is next necessary to ascertain what would be the comparative speed

“on the two systems ; it has been before shown that the speed of the
-sailing vessel averaged 3% miles per hour, and it must be remember-
ed that this vessel averaged considerably above merchant vessels in
general. . The power of steam allowed is 30 horse for a vessel of 380

tons new measurement, which would be sufficient to propel het at s .

4' knots per hour, in smooth water ard calm weather ; she would the -
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‘6 with o strong leading wind and following sea (without sails), and 3
against a strong head wind ; and in case of a gale of wind she would
easily go a head 2 knots keeping the sea on her bow. Her average then
in the Indian seas could not be reckoned at less than 43 knots or 108
miles per day, while a fast sailing vessel only averaged 33 knots, the
speed of the steamer would therefore be greater by 1, or she would
perform a voyage in 48 days, which the sailing vessel would not perform
in less than 60 days. The steamer, it is to be observed, carries no stand-
ing masts or rigging whatever, but merely 3 light masts with lug sails
which she can set up in case of accidents. Whether it might be worth
while to use those sails regularly in the trades or in any leading winds,
is a rubject for further calculation.

For the safety of the two modes, there can be no room for doubt that
the stcamer having no masts and sails, would be free from most of the
dangers to which sailing vessels are exposed ; she would in fact be always
in that state to which sailing vessels are obliged to reduce themselves
when they have no alternative, in order to avoid  destruction, viz. by
cutting away their masts.

The conclusion therefore is, that it would be quite as cheap to work a
merchantman by steam at 43 knots per hour, as by sails at 3 knots in.
voyages of moderate length, that is not exceeding on the average 2,400
miles, or. varying from 1,000 to 4,000 miles without taking in coal, and
that it would be far safer. ’

. But in the above comparison, ordinary voyages only are supposed.

To show more strongly the effect of steam power, we may take the
case of a voyage in which the vessel was delayed by accidents, such as
frequently occur to sailing vessels ; this vessellately sailed from Singa-
poor to Madras ; on her passage she lost one or two of her masts ina
white squall, and was obliged to put back into Penang ; and on her mak-
ing Madras, she encountered so strbng acurrent that she was carried to
lee-ward of her port ; and in consequence she was 80 days in completing
her voyage.

Comparison of profits of a steamer with the Ship from Singa-

poor to Madras. . : ]
Time occupied in voyage seeceen...... veseatsieesaaanae 80 days
Add for loading and discharging........c ceer asuceenes 10

Total timé of VOyage..eeecser-voies soossa 90 days
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Total expence of such a vessel per annum........2151£

Do. for 3months..iciiiesininnes 00 £538
Actual receipts of the same vessel.ouss eesees 700

Net Profits.cvecsees corsrasessossenses savossons 162€

Do. per annum. siveirnninnren .. .. 650£

whicl upon 6,000£15.. suve tevsenanuaaiainraasens 11 per cent.
(,alculatwn “for steamer.

Expences (inclusive of coal)—per annum,.ac........2,100£
Do. for 3months.veues seenes 925 £
Fuver
Miles.

Madras to Penang.....c.eueenevresoe..1,300
Penang to Madras (in part) ........ 1,000
Madras to Penang ...ceviierinennnedt .00 1,300

Coal for miles.ivee.. variuas sreereeas. 3,600 at 2} tons

for 100 miles, 82 tons at 17 RUPEeS....ce srevrrnes sesesesrsns 140
Penang to Singapoor (4 times).,........1,500 miles
Penang towards Madras...cvceeereeinnnnen.. 300

Wood for.....cicvee wrirecirnninsnenennnns. 1,800 miles
at 5 tons, per 110 miles, 80 tons at 2 Rs. cees 16

N ——maeas

Total expences for 3 monthSsueeee sees 681 £

The steamer has a 30 horse engine with which she averages 4}
knots, which she would do with ease, as sbe will encounter no head sea,
a great part of the voyage will be in perfectly smooth water, and there
will be very little head wind. She takes in at Madras coal
to work her to Pepang, 1,300 miles, and also to work her part
of the way back, viz. 1,000 miles, in all 2,300 miles at 100 miles

" ~-for 2} tons, making 53 tons. At Penang she deposits coal for 1,000

miles, taking in wood both there and at Singapoor and Malacca if neces- g
sary, for the Straits and also for the ﬁrst $00 miles out of Penang to- *

. wards Madras. The wood is takenon deck, and does not interfere with
the tonnage. -

+ y ?‘x .

.
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s ¢ Tonnage taken up by fuel and engine.
Tons
From Madras; coal .....vv seesrsieranneesn vevrreereses D3
Engine.cciienis vae cnveceirieinenens sin viicnannsnnen seeen 20
* 73
Towards Madras ;c0al......veveaerrecaransanns veeees 23
Engine.cie coee civeneerennes se srensiansnnesne e e 20
el 43

. .
AVEroZe. e vuue vevarerssssisannsinne sesenoneaeonnaistons 58

Dedact on account of tonnage saved in stowage of sails
and StOIeS.ces cete.vvsrsevesorvrane coscrcsavonsees 40

r—m——

Net 108S.vareeeree eance ensnes sossonensneas 18 tons

3 .
Tonnage of vessel ourcnnirannrienes soresimsirers sernensenes 400

Available for freight.cceceiccinniees covnves ciivnniiiiiiini., 382 tons
As she would perform the voyage of 1,660 miles in 15 days, and allow-
ing 10 for loading and discharging, she wouldin 90 days perform 3}
syoyages, and allowing her o carry 360 tons each time.
Receipts, £
360 tons of freight at 20 Rupees. . vau, severavansorase.. . 720
Add profit on 2 passengers €ach trip.cssecess sisveeenevanien 40

ReCeIPtS.ceenan cnnaeasssasnonn serors o soe sesssrierresnvensess 760

Or for 3} VOFAZES...cvte viresocariseonssnnnseress sonsunscsnnnnse 2660

. Total receipts in 3 months. ..cccerveererriesnes. 2660
Deduct expences .,uueeriieiiviiversirens «overes oo 680

|

Net profits. wieereeeinisesionesss 1980

» Or per annum. ., .....cveeee. 7920
4

Which upon an outlay of 5200 £ is 130 per cent per annum.

)t
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The above remarks and calculations refer chiefly to a vesse! worked
with a very small power of engine, viz. 1 horse to 13 tons, in a vessel
of 380 tons; it should now be considered what would be the effect of
working with rather a higher power, though still one far short of that
of the present passenger steamers, ’

STEAMER OF 380 TONS, WITH A 50 HORSE ENGINE.

COST.
‘ £
Hulloeoeeriiviiionronersnnd veviessnacs sansnsensenns 3600
50 horse engine.c.cviveiacs cesneisresnarsorancnnniieen. 2000
Anchors and cables ....... tirsees o seesiresasstnitineanns . 200
Masts and sails (31ugs)icceeeceioensecenans eeresvnaseeee o 200
Total costs...us.... £6000
EXPENCES.
Insurance at 4} per cent... e veresvescesnis e nssrersse vaneses 270
Commander.eeeseeeiecenns veorars screeres snsanasnase sroanareane 360
OffiCEr.s v vuvnos ssvseoensonsssannn asseesnsansiressnane 120
1st Engineer.. .coevnieinnens tevs e senatte tiriissscsscess S00
20d dO.  cieerriiiiie sesitenenseaaeas DU 214
ATTIOUTET s o v venesesannseaners camone sevesanires avasvess sarsane 120 ;
CarPENEr v e oseee. s rsesnerentsenerrissisasases sassnaiionsnane cereens 48
4 SUCUNDIES. ceve servnrsents to serarervnsierasisssareocseesesanosssenns 120
1 Syrang, 1 tindal, 10 Jascars....cese coseanmmesseesinnisinieniass 168
6 SLOKETS.eusuiririrsssirossensoinonsiinresssrannnsseee sovssnone = §2
Butler and boy.eeecaceaiaiiiianecniininan o crese. see seees 24
Victnalling 19 persons.cesesvesses ssosassevsssocancesoons, 24
Hired labourer in port..s.ssesessessssenscss vesssesenses 100
Repairing hull 2 per cent..vivsieenns sevns tvinriniseeses 72
Sundries, paint, &G iveensarerss sresarrissascnniisevossens 90
‘Replacing hull 3 per cent...... ciraee ver emsmossrsars senes senes 308
do.  engine 9 per ceBticens coreerascecresnseonaesensae 180
Repairs of do. & percent..... teses srsersecnes teseeresse 100
Oflteeenesiee sosnonrienmsieissnne sasnnssenseses-soerssonss 20
v : -~
! 2376

Coal 26,500 miles at 132 miles per dey or 210 days, in 193

Y
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" morths, 870 tons, or 500 tons per annum at 16 S..... verass 400

Total cost per a0DUM . ... 4ovsseenne 2776 £
But as the sailing vessel takes 503 days to run that distance,
while the steamer would take only 204, there would be 99
days saved out'of the 23 months oceupied by the former in
her voyages ; and while the former run 13,800 miles in the
year, the latter would run 16,200 in that time ; hence

£
Proportional expence of steaming 13,800 miles.ccvierrs veusa. 2360
Expence of sailing do.  adBefore..isans.iiiiinsas. 2151
Do. of steaming above sailing........ reeeess stieases 210

That is ; the expence of working a vessel of 380 tons, with a steam
power of one horse to 73 tons, would exceed that of ssiling the same
distance, or of steaming with a power of 1 horse to 13 tons, by £210in
13,800 miles or by about +th.

Thus it appears that there is» certain speed at which steam vessels
can be worked as cheaply as sailing vessels, but at a little higher speed,
the steam power is more expensive.

The Joss of freight in consequence of the space occupied by the coals
and engine, must next be calculated.

Tons
Coal for 2,400 miles as before, being 18 days at 4} tons per day. = 76
Engine,. coviieiens srririencniins snsen srrveisrennie e veessnennes 30

Total tons.eeicsanarine cesrruiinessaconnneen. 106

Loss of tonnage..... creaereiree veesess 66
But as the sailing vessel would be deficient of freight on an

average at least 30 tons, the actual loss of freight would
be......

6 2000004000 P BIIIITRIIIINIT SR L OO YD ERGE s 36

or ¢

. Allowing for this, the cost of conveying 350 tons of freight in £
the steamer WOUld BC.vuauer serisasvas sersennis sernasns 2600
And in the sailing vessel,...s00es oirireniransnerrsrarsn. 2150

.
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Expence of steaming at this speed above that of sailing...... - £450 <
| or L

In the above calculation, the steamer is supposed to average 132 miles
per day,” or 5% knots per hour.- The speed of a vessel of 380 tons,

with a 50 horse engine in smooth water, would ‘be about 6 knots, 4 ¥

aframst a strong head wind and sea, and 7 with a fair wind and follow=
ing sea (without masts and sails) her average would be at least 53 knots, - -
"T'his is exactly half as much again as the average of the above fast sail-
ing vessel. According to this the voyages of the steamer; would be per-
formed in two-thirds of the time Tequired by the sailing vessel, butin
reality they would probably take considerably less than that.

Thus it appears, that to work a vessel with such a power of steam as
would ensure the voyages being performed in two-thirds of the time of
a sailing vessel, it would cost one-fifth more ; and there can scarcely be

a doubt that the other advantages of steam, would far more than com-

* pensate for this increase of expence ; or we come to the conclusion ;

That it would answer as well to work a vessel by steam at an average
raté of 53 knots, as by sails at 33 koots, measuring the distances on the
‘nearest lme frum port te port, supposing that the average length of her
voyages without taking in coal, did not exceed 2,400 miles, or that they
varied from 1,000 to 4,000 miles, and hence that by the use of steam with-
out any masts or sails, commerce might be carried on in most parts of the

- world at a speed exceeding by one-half that ordirarily attained at pre-

gént by sailing vessels, without any increase of expence, and with much
greater safety.

If a higher speed than this is required, it must evidently be purchased
at a rapidly increasing cost, though this might answer in particular lines
of trade, and especially where there was a considerable portion of pas-
sengers. - And it is evident, that were this system extensively introduced,
the curiage of passengers would fornt a much more considerable item of
traffic ; for the safety, certainty, comfort and speed of this mode, would in-
crease the number of travellers by sea probably four-fold. The loss of time
and uncertainty of passages in sailing vessels, besides their discomforts, -
make it almost impracticable for men much occupied, to move from one
port to another, and they can only do it in very urgent cases. Powerful

- steamers working at ten knots, would of course be still more effectual,

but first, they could not afford to carry passengers, but ata high:rate?
of payment, and secondly, they are not likely at present to be established’

:Xcept on some main lines of intercourse. At the same time, sucha-

%
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nicads of proceeding at a high speed along a few main lines, would
greatly increase the number of passengers on the subordinate ones.

Ie all that has been said hitherto, it is supposed that the vessel has
nto standing masts or rigging and never uses sails. She has three small
masts on board to be set up on the deck, with temporary rigging on
which can be set three lug sails containing in all about } of the full
spread of canvass for a ship of her tonnage; these are merely kept in
case of an accident which deprives the vessel of the use of her steam
power.

Whether it would be advisable to use these sails occasionally when
there was a steady leading wind is aseparate question, which may now

" be con51det ed.

The effect of a spread of canvass equal to 4 of that of a ship under
full sails, would be § of her full speed, that is if under full sail she went
8 knots, with a leadmg wind, she would run 5 knots with 4 of that quan-
tity of canvass when the wind is on the beam, or quarter, but with the
wind nearly aft, it would make a less difference than that. Further as
she would be able to carry such low and small sails, without any weight -
of masts and yards above them, in a much heavier breeze than a sailing
ship could carry full sail, the average difference of rate in the two cases
would be much less than 5 to 8. There is a third point which would
still further reduce this difference, viz. that as such a vessel would never
have to beat or carry a heavy press of sail, she would of course be
built on the model of a steamer, that is with a light draft of water, and
geat length, and consequently would with a leading wind require less
sail than such as are built on the model of a sailing vessel, to give her
the same speed. Allowing for these three considerations, the average
speed of such a vessel with a leading wind could not be taken at less
than § of thatof a full rigged ship. Hence ifa sailing vessel averaged 7
knots while running down a trade, the speed of the steamer from her
sails, and without using her engine, would be 5} knots and she might
therefore put out her fires in such circumstances, without going below
her average speed more than } knot, if the vessel of 380 tons has a 50
horse engine ; and with a gain of § knot if she has only a 30 horse
engine. Or she might use both steam and sails. In such cases, if she
could run 5} knots by wind only, and 5} knots by her engine alone, she
would have a speed of at least 74 knots, if she used both together.

; That is, such a vessel with a 50 horse engine would by the additional
\use of her sails run at least two knots above her average, and at least

one knot more than she would go With her engine and a strong wind

nearly af}}anda following sea, but without sails. And such a vessel
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with a 30 horse engine would run at least 7 knots an hour, or;?{;- above
: than she would go under the most
favourable circumstances without sails. Supposing then that such veesels
used light sails occasionally, such as when ronning with a trade or
r beam, the calculation for her would be as

. her average, and one knot more

monsoon on or abaft he

follows ;
STEAMER OF 330 TONS WITH 30 HORSE ENGINE.
: £

vesee senes 2030

Expences as before....ovoveenn s ceseanen oo
veereees - GO

Renewing and repairing sails Rsx;annum ceeneaensiine

: . 2110
Coal for steaming 15,800 miles at 120 miles per day, 132
. days at 8 lbs. per horse power per hour, 340 tons at 16 S.. 270

Total expence of steaming 15,800 MIJES teees cesens anoasmrae

Do. do. 13,800 miles cuveenenss o sirsevoner 2080

<

Do. do. of sailing dOueeeveanaisees srvvonevoncan

70£

Difference in favour of steaming...eecieccaascceanas oo oe

The speed of such a vessel would be 3 knots against a head sea and
wind, 5 knots in smooth water and calm weather, and 7 using her sails
with a trade of average strength; her average could not be less than
knots, while the sailing vessel averages only 3% knots; or the steamer
would perform her voyages in tbree-fourths of the time of the sailing
vessel. ‘The sailing vessel was 303 days at sea out of 23 months, run-
ping a distance of 26,500 miles ; the steamer would in this case accom-
plish that distance in 220 days, and consequently allowing the-same time
in port for both vessels, she would perform the same work in a little
more than 20 months, or at the rate of 15,800 miles per annum ; for
this, allowance has been made in the above calculation. :

Hence it appears that a vessel of 380 tons, worked by an engine of
30 horse power, fitted with movable masts and 3 lug sails to be used
‘when there is a steady leading wind, would be worked cheaper at an

average speed of 5 knots than a sailing vessel at 32 knots ; that is, she .

would at less expence perform her voyages in § of the time of a sailing®
vessel. S
Ot if such a vessel with a leading wind, made use of wind only, she

v %

R
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would on;an average of voyages save about § of her fuel, and hence she

co.uld run 6,000 miles with the same fuel, as she would ;equire for 4,000

,. milsif she made vouse of her sails, and as her speed in that ;'tse
would*be 3 against wind and sea, 5 in calms, and 5} on an average us}t)
her sails only ; her total average would be about 43 miles or one-,fo l:hg
more than that of a s3iling vessel. That is : "

A vessel of 380 tons, with a 30 horse engine and fitted with moveable
masts .zmd light sails to be used in leading winds, without steaming at
such times, could be worked as cheaply as a sailing vessel, in voya;r;es
of from 1,000 to 7,000 miles without&taking in coals, at a sp;.ed 1 gr tb

_or she would in her voyages save one“dé'y in 4. ’ ST

'I:h% effect of occasional use of sails in such a vessel, with a 50 horse

engine, may next be examined,

' STEAMER OF 380 TONS d
: 1T N 3 i i
WITH ‘ENGI'\E or 50 morse PowER, using light
sails occasionally.

E - - £

xpences as before, omitting coals ... ..... 2376
_ Renewing sails, per annum...
_ bersinne e e e s a0 60 -

H
——

£2436 -

Coal for 16,800 miles at 150 miles per day at 8 Ibs. per horse
power per hour, 480 tons at 168,14 vsmacenn oorsueeree 534

—

Total expense of steaming 16,800 miles. , .......... 2820

——

Do. of do. 13,800..c000 siveevernnssnnen, 2390
. Do. of sailing do.

Cernetetens sareerieein 2150

& —

Excess of expense of steamin

O [ 1)

or 7

The —speed of this vessel would be 4 knots against a head wind and
sea, 6 knots in smooth water and 7} using her sails also ; taking h
average at 61 knots, she would perform her voyages in § of’the tir: e:'
the sailing vessel. She would have performed the distance run b et;l)
latter, viz. 26,500 miles in 177 days, instead of 303, saving 4 n{onth(;

:‘ out.of 23, the whole time occupied by the sailing vessel, and running in
the year 16,800 miles. Allowiag th; steamer to lose as before ca]cuited

1 of her freight, the proportional
i y portional expence for the same amount
would be, of tounage
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: £
. 2320
299

.
e

2540
2150

Expence of working steamer 85 abOVE..cseasss serss roncones
Add for 1oss of tONNAZE Yreee saanoressorsssan soroannsmrssrensnes

Expence of sailing vesseluioaveioves crverrissassrsssicrenonsaieens

—

Net increase of expence in steamingui. s o eovnorssiees seeinre .£390
: ornot L

Hence it appears that at an inereased expence of less than }, a loss
which there can be little doubt would be far more than compensated by
the additional passengers, and other advantages hereafter enumerated,
vessels could by this means be worked at a speed increased from 33
knots to 61 or in the proportion of 3 to 5, or a voyage which now takes
60 days would be performed in 36. That is

That a vessel of 380 tons, with a 50 horse engine, and using light
sails in strong leading winds, would be worked as profitably at 150 miles’

-a day, as a sailing vessel at 88 miles per day, or she would perform her
voyages in ¢ of the time of a sailing vessel with far greater safety, cer-
tainty and comfort to all on board ; voyages ranging from 1000 to 4000
miles without taking in coal. . .

The ahove calculations are made fromthe actual expences and voyages
of a fast sailing vessel, very profitably employed in the Indian seas. She
can take in coal at Calcutta, Madras, Bombay, Singapoor and Sydney,
and as she can obtain noe freight on the return voyage from Sydney, she
could bring back a full cargo of coal, and deposit part of what she does
not use at P. Essington or King George’s Sound, accordingas she returns
by Torres Straits or C. Lewin, and part at Anjer, Singapoor or any
convenient port, as may best suit her. Or she could have " coal
brovght up by the numerous vessels sailing in ballast from Sydney
for Tndia, at a moderate cost. With a depdt of coal at P. Essington,
King George's Sound and Anjer, she would never have to steam more
than about 2000 miles without taking in coal, and the average distance
without a fresh supply would not exceed 1800, while the calculations
allow an average of 2400 miles.

It must also be remembered that the vessel used for comparison way

undoubtedly much above an average sailer, o that the gain of speed.and .
time by the use of steam would be certaiily on an average greater than -
€ ;

¢ha aalanigtion given_

- 1840.]
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. Replacing hull 34 per cent...ovun...
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c: We may now take anew case for examination, and that the compari~

8on may be as complete as possible, the case of a vessel employed to
carry coal, and without passengers, on as long a voyage as it can be
necessary to carry coal, may be investigated. This must be consi-
dered un extreme case, for ifit will answer to carry coal on a long voyage

by a steamer, there can be no doubt that it will answer for any thing else.

Vessels are sent from Llanelly in Wales, to Bombay with coal for the
steamers there. They are quickly loaded, and get the coal at about 7s.
a ton, and receive from 33 to - 40s. freight for it. A vessel making an
average voyage fully loaded with coal, will perfarm the passage inA 120

flays, and complete her trip, so as to be“ready to receive another cargo
in sbout 5 months,
5

ExPENCE OF A SAILING VESSEL OF 600 Toss, taking out 900 tons, of coal.
£
Cost of hull.ut veeusnrsennemsannanee o oo 6000
Fitting fOr 882.sieerisronsanvnns crnre coresseniannssenacsenes sneves 3800

Total cost.icvenires srvensnsen . £9800

¥

N

EXPENCES.
’ £
Insurance at 4} percent.... ousecacssesncs sosanceencens 4350
Commander...ceo...... e st serensesessasirsnases sars 120

2 Officers.eiuverevenans sivanse cnn sen 06 sonsinees 102
Curpenter 60£, boatswain 36,0004 s100ae o0 seeete s vueeres 96

——
hed ot

, 768
Steward 36, €00K 36.cuvsvareas siee soee crere cesveneaast 72

30 men at 30£ ...0veene.. .
Victualling 8 officers .. cvvvvvveree s vnvsotovoneans 135

P P PPN ¢ [1 1]

Do, 34 hands at 18, perday...cooveevans coannonernninnne 612
Renewing sailscesruimneiiiiiiiies srsinnnicsiiniiiiienns s 50
BOPe.iiiieririreieincnnn or sovnriniiiine verrnserenns sessnrererensee 40
Spars, &C.cveesiiiriiis sennnn s sniiirenietitinacecineee 30
Piteh, &€, e vererennarrerrsavnn sisnnsesans Cetlessesiriineese 25
Repairing hull 5 per cent '

1sevtastsceves savessacsscnnseis 00

eeeences s teunereieens 210
Port charges,sqs. v
A ges *e e ....3;. [ E A E B RN N N R BRI YYTYYRL S ds0sepyrarenne 60
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SUOAMER suuesrerressnnss seevnnnssassaserransnsmnnieminny 400

Total per anDUM,essasone--- ..5242.

Do. for 5 months .....ceees.1350 £

Steamer of 600 tonsf
£
HUllconeeeeeenee venanssmmmons gos sesasnssssnsammssiinens 6000
Engine 30 H. Poovsarsinininnes veaee tesers sennss sesesases 1200
Masts and SAIS . eusecievorrss sesesssirrisrosnsnassarais sessssesons 9430
Anchors and cableS.eeeviasnn veevnanees sensessesansesssaasssens 300
Total cost......£7780

EXPENCES.

p - £
Commander And OfiCerSum ueeseevs sessse seavssetssessssssarnas 222
EDEINEEr.su.uiiiiiieanne coarercrrmonsn isamnissunmssntaoaroeres, 144
Armourer (capable of taking charge of engme) oo e wu caeee B84
4 Stokers....coeveenes e reveen i eensereis smasasee cossssraaes oo 240

COIPENLET e\ veverressarse sesesseosets sot sstaasst ssssssnssnsonnes 00 3

Steward and CO0Kesrrveres crese soeos sassrasiss srarssssnienaore oo 12
10 MED. + vvviesrrsrssnssrorrasser s taasns voe ssnss ssnsssessssisasnss 300
Victualling 5 as offiCErS coves o seers sroves srenmmvereniaisssscsnssees 225
" Do. 17 8L 18 eecosnnsnsonnrsssesie sasesassisssvscens 300
Renewing sails and rOPE3.ccssercesersssarass sannes veevecane wo 80
Oil 80d PItchusererees s et aavrirees srovisssassntons sornaanens - 20
Repairing hull 2§ per centuuuee.ues - sovers siecrinsarsessasans 150
Replacing hull 33 per ceNt..eeeoasseresscrsicrervesecens 210

\ 2057
. . T £
"Repairing engine 5 per ceDticiccseiiorssesstinccs eseoarans e 60
" Replacing do. 10 PEr CeNtuerrasses suvsieasesaaoas sessusnene.. 120
Tnsurance 83 per ceNt.veocsarsrs sieerna oenniennn sreicisosieenns 273
Port Charges.ieces s sosromsraoscsonsosescans e oeseees 60

-
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H

e BUNAIIeSiciees s 00ssa0asaioctasioete sesrssnnssrceserassseance oo 40
. r ——
-
Y Expences per anoum. ,...ueees £2610
Do. for 4 months and 5 days .......905 £
Coal for 95 days, at 8-Ibs. per horse power per hour, 2} tons
per day at TSee. weeloncecnnes PO - : |
Total expence for 640 tons 11,000 miles.....988 £
. s. d.
2 Do. do. per ton..eeee, ceveee. £1 11 6
Expence by sailing vessel 900 tons........... 1350

Do. pertol.cesssceceacennnss

That is the expence of steaming would exceed that of sailing by l1s. 6d.
per ton carried, but 25 days would be saved in the voyages.

PROFITS ON SAILING.

" Supposing the freight to be 2.£ per ton. £

Profit on 900 tons at 10s. (in 5 months) civeueuee. vereensee oo 450

Proportional profit in a year............ ceseseassesisoanssesrsinss 1080

< B -

Which upon a capital of 9800£ is......,

...... « eseeesll percent,

PROFITS ON STEAMING. J £
640 tons at 8s. 6d. (in 4 months 5 days)... ...... ceereeann 272

Proportional profit per annum,

teieses seeberenss sovernnn 783

Which upon 7780£ iS.c0ue weniiansiiirant coreenvonnene. . 10 per cent.

That is the profits upon the voyage by the sailing vessel would be 11
. per cent. and in the steamer only 10 per cent.

In the above estimate, the coal carried by the steamer is thus recks

oned RIS Tons

Total coals conveyed in sailing vessel.... vovees eerreens 900

. Deduct coals consumed 240 tons, engine 20 tons. .... 260
. * Coal conveyed by steamer...uve vorsersea. 640 tons

—me
————r—
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The salhng vessel in this case, with a full cargo of coal, is supposeﬂ.
to make her voyage in 120 days, and as the distance measured w0 the
nearest live is 11,000 miles, this is, at the rate of 92 miles a day, or 33
knots per hour. The steamer is supposed to go 4} knots in sri00th
water, on an average against the wind 3, and 7 with a good breeze and
steam together, averaging on the whole 4% knots, which would make
her voyage 95 days. It is to be observed that the steamer is built with
a light draft of water, and of great length like other steamers, and not
like a sailing vessel, so that light sails would give her much greatér speed
than the same quantity set on an ordinary sailing vessel. Also that she
consumes 240 tons in the coursé of her voyage, so that her cargo taking

the average of the voyage is 120 tons less than that of the sailing vessel. )

In the course of her passage, she would not encounter a head wind on
many days as she would of course choose her route, so as to avoid them
as much as possible ; for instance after crossing the line she would
keep so near the West Coast of Africa as toavoid the steady S. E. trade.

But if upon estimating such a case as the above, there should be any
thing like reason to believe that it might answer, how evident it must
be, thut for the first class of passenger ships to India it would certain-
ly be in every respect the most eligiblle plan. Some trials are already
making on the use of steam of small power in such vessels, and there
cannot be a doubt that it will be a great advantage, but in applying
it as at present to assist a full rigged vessel, the main advantages are
lost, viz. safety, convenience and comfort. As long as ships carry
masts, they must be exposed to many dangers which they would not
otherwise encounter. By getting rid of the standing masts and rigging
alfogether, the vessel is made almost independent of the weather, she
can scarcely ever receive any damage in the open sea, and even _on a
lee shore, a very moderate power of engine would enable her to keep
an offing. She would be built on a steamer model with which she
would require a much more moderate power of engine than the present
vessels to give her the same speed; besides which, both from her
greater length, and from her upper deck being unencumbered, she
would have about twice as much accommodation for passengers asa
- gailing vessel of the same tonnage. Further, she would be always
pearly upright, and as she would be mostly in those parts of the ocean,
where she would find the lightest winds and smoothest water, she
would seldom have much motion. When it is thus considered that

4

.
.

o

such a vessel would have such decided advantages over any vessel with ,

standing masts, in safety, comfort, ‘convenience, speed and extent of
accommodation, and it has been already shown how near she would
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come to the latter in point of expence, there seems no room for doubt

'A
M that/ﬁ:ere could be no comparison between the two, as passenger

sts. In such a vessel the passengers would scarcely be disturbed one
night:in a whole voyage.

But perhaps the most important application of this system at pre«
sent would be to tht emigration to New Ilolland. Those noble colo-
nies afford an unlimited field for the employment of all classes of
people, and the grand desileratum ahove all others for them, is the
means of a safe, convenient, rapid and cheap transport of emigrants.
At present the governments of the different colonies allow 20£ for every

. adult male, and a proportional sum for women and children. A vessel
ofGO? tons, new measurcment is allowed to carry about 240 persons.

) Such a vessel will ordinarily draw about 17} feet of water, with a length
of 125 feet. 1. A vessel of the same tonnage, built as a steamer, need not
draw more than 114 feet, perhapsless; and with the same beam as a
sailing vessel of the same measurement, she would have a length of 180
feet, which would give her full half as much room again for passengers’
accommodation, and as her upper deck would be unencumnbered, and
might therefore be occupied for % of her length by passengers, her ac-
cominodations altogether would be fully double those of a sailing vessel of
the same tonnage, or she could carry 480 persons of all ages. A vessel
of that class is at present chartered for about 2500£, which gives about
10£ a head for each individual emigrant exclusive of their food ; this
costs, it is said about 3£ 10s. making the total actual expense of trans-
port probably about 15£ a head, including sundry expences ; the govern-
ment allows at present 20£ for men, and the profit may be on an aver-
age 2€ a head upon all ages. The question is at what cost a vessel of
this tonnage worked by steam could be taken outto New Holland, in
comparison of that of a sailing vessel. An average passage at present
is about 110 days, and the distance measured on the nearest line is
12,800 miles from Plymouth to Sydney, giving an average of 107 miles
per day or 4} knots per hour. A 600 ton steamer with an engine of
40 horse power would run 5} knots in smooth water, 3} on an average
head to wind, and 8 on an average with steam and light sails while in
the strong westetly winds betwcen the Cape and Bass’ Straits (about
half of the voyage); giving a total average of about 53 knots
an hour, and alength of 90 days for the passage, of which the fires may
- be out for at lcast 20 days, when the westerly winds are very strong,

- leaving 70 days of steaming tc be provxded for. Her cargo at startmg
would then be ;
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hile it ‘would not be at all necessary to have any great weight in aves-
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ind was fir,
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" Tetul expences of vOyage. ... v vuverrers sessernes 1040

£60 persons would be per head ...y vevviviinn. L3 £

vesscl of that tonnage would carry 240 persons, and occupy

1 ail on the voyage. >

T ‘ £
cxpenecs of a 600 ton ship as before ., . 3240
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Actp.i expences of sailing vessel.u.. oot vuvvinnn v 1215
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Rat., at which it can be chartere@....ccoevinses sevsserrorecaossd

.. 2500

Actual eXpences of SLeaMer. e v v rieerssns sereeronensessmrinn 1040
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- - Loe « - ===

Proportional rate of charier.. ... wrs sasene sesesy srces 2100

240p¢rsonsinformergivésper Ixead.;.;.............;..... 10 €
540 do. inlatter do. d0.. \.euieieeereriir.oacses B £
¢ - . Saving..coeaveee. 4 £
i -+ Add do. food.. 012

Total saving..... 4 12

- which, taking men and women and children together, is about 3 of what the
" colonies now pay for them. This_too allows a profit of 10604 upou the
voyage which is probably too much, as such vessels would certainly have -
the choice of freight and passengers for the home voyage, They would
generally go home by the Cape of Good Hope, instead of Cape Horn,
which would be a much preferable passage. For half the year, they
might go by C.Lewin, and the other half through Torres Straits. A
-sessel went home by the latter route this year, and there scems little
room for doubt, that shortly it will be preferred by all vessels, as being
shorter, and a fair weather-voyage almost throughout. The dread of
Torres Straits for sailing vessels has now nearly passed away, and there
is still less objection to a steamer making that passage than a sailing
vessel. Such vessels might also be used to meet the Indian steamers at
Batavia or Trincomalee, The former would take them but little out of
their way, on their passage home from Sydney by Torres Straits. There
is a difficulty to be got over in respect of carrying the number of emi-
grants proposed, as being greater than that at present allowed by law
that is, if the vessel is measured for emigrants by the same rule as for
-tonnage, viz. taking the depth into the calculation, but if they are mea-
sured as transports are mcasuted:for troops, viz. by the breadthand
length only, there would be no difficulty in the matter. If, however, the
¢ pumber at present allowed is in proportion to the tonnage, it would
be necessary to get an act passed-for this new class of vessels, and as
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they wonld be in every respect so far preferable for conveying emigrants,
there is little doubt that the act required could be obtained. "‘q" -
It may yet be worth while considering how far this principle mig:- “ve
applicable to men-of-war. The stedm frigates already built, pave as
" usual in commercial vesscls, engines of great power, but they cousequent-
1y are subject to the scrious drawback of carrying fuel for 20 or 30 days
only, and must consequently be fully rigged, W ich both obstructs them

when steaming to windward, and cncumbers their decks. Stcamers of

moderate power on the contrary, would bave the disadvantage of being

less fast, but they would carry coal for several months, and would have
the whole battery on the upper deck, free from all encumbrance. It
seems probable that vessels of the three classes acting together, would -
form the most effective squ'xdron, that is, if it consisted of a small’ num-
ber of steamers of full power ; three or four times that number of steam-
ers of moderate power, and a few sailing vessels. As men- -of-war probably

do not make their voyages on an average at a greater speed than 5

knots, measured on the nearest line from port to port, the proposed ves-

sels need not have engiuer of greater power than would be sufficient to

give them that average rate with the help of movable masts and light .

sails—to be used in runningin a trade or monsoon, and consequently they

might be perhaps one-fourth of the power of those in the present stcam
frigates,
A 52 gun ship, supposing her tonnage to be 2,200 tons, would
require an engine of about 100 horse power to propel her at 53 knots in
smooth water, which would consume 9 tons of fuel per day, and cons2-
quently with 900 tons, she could steam at her full specd on an average,
13,000 miles, and supposing that in the course of her voyages she sailed
without using her engines 4,000 miles, she would then be provided for a
distance of 17,000 miles, with that quantity of fuel, which is perbaps as
nuch as men-of-war on an average sail in 12 months, measuring the dis-
tances on the nearest line from port to port. Butit would be seldom
if ever necessary for such a ship to be provided with fuel for 17000 miles,
- as coal is now to be obtained in Calcutta and Sydney, as well as in Eng-
land and North America. These vessels in action would possess almost

 all the advantages of steamers of full power, as they could choose their
position independent of the wind, and all hands would be at liberty for the
guns, while from their carrying lighter engines, they could bear heavier
batteries.

" Upon this review of this very important subject, there appears, té say.‘
the least, abundant reason to believe that the use of steam of moderate
power in vessels of all classes is well worthy of the attention of the
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@ merchant, the naval officer, the statesman, and the philanthropist, as'
-.Q% ;vzgg ¥of the iron master, the en«-me maker and the coal proprietor.
wyome of its advantages may be thus generally stated ;

1st:—Such a vessel would be far preferable for passengers ; the time
of her voyages would be only £ of that of sailing vessels, and it would
be almost certain to a day; her upper deck would be quite clear, leave
“ing much more room Tox: accommodntlons, she would be much cooler,
“for there would always b a current of air through her; instead of
* .. seeking those parts of the acean where there is most wind and conse=
quently most ses, she would always rather choose those where there
were calms and smooth water ; she ‘would be so litile affected by the
‘weather that it would very rarely happen that there would be any

ik

causeof alarm from it. She would be liable to accidents from steam
but many years of cxperience have now proved beyond a doubt tha;
the danger in steamers is extremely small, the number of accidents
compared with the number of voyages made, being much fewer than in
similar voyages in sailing vessels. On these accounts she would be
sure of a much larger proportion of passeugers, and at the same time .
be capable of carrying a greater number than a sailing vessel, so that
while she would carry as much freight, she would carry more passengers
and consequently be more profitable. }
2d.—Oan account of the greater speed and certainty she would also
be preferable for freight and would be sure of the most valuable freight
in the market, and also she would be mere generally filled than a sailing
vassel.
3d.—When leaving one port for another so situated that owing to
the mousoon or trade, a sailing vesscl would have to make a vast cir-
cuit, she would run direct or nearly so, excepting in one or two pecu-
Har cases, such as lea\mg Bombay for the westward in the strength
of the south-west monsoon, but as sailing vessels could not then ft-
tempt such a voyage, she would still be on a par with them even in sx;ch~
a cose. C
4th.~—~There would not be half the objection to her touching at in-
;erlmediaté ports as to sailing vessels which are always liable to be
elayed by calms and variable winds when th going i
port, whereas a steamer would lose no more tix:i: ;;'eitcotl}[:;gn“:v;r:;te“
- sary to steam such a distance out of her course. ’ "
5th.~The charge of such a vessel to both her commander and her
ofﬁcers would be inconparably ceasier and more pleasant than that of
-a sailing vessel ; nothing less than a %ale of wind would make it neces-
w  8ary for them to undergo exposure or fatigue ; the commander especi-
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i,

" ally would scarcely have a cause of a moment’s anxiety in a whole voy=-

age, and even in approaching land they would be almost as wuch™ * ease

as in the open sea. e
6th.—From the absence of all strain from the masts and sai’s, the
essel would scarcely ever require repair, or be in danger of leaking,

and it must consequently be very seldom that she would require to be .
docked ; for she would never be exposed to th<-irial which the passen-*

ger steamers worked at high speeds unden‘go, in being forced with .

o

great power of steam directly through the heaviest seas at 5 or 6 knots

an hour. . -
7th.—Such a vessel would often ‘obtain a freight of unusual value, on
account of. her speed and certainty, which might make it worth a mer-’
chant’s while in muny cases to charter her above the ordinary rate ‘of
And, indeed, it is not improbable that such a vessel would
regularly command a higher freight than sailing vessels.
8th.—She would frequently obtain employment as a tug or to assist

-a vessel in distress, which she could do where sailing vessels would be

.of no use, aud so become entitled to salvage.

9th,—As the time she would require for any voyage would be almost
certain to a day, she would often obtain freight or charter for a short
trip, while waiting for cargo for a longer one; which a sailing vessel
could not venture to do, from the uncertainty of the time of her ab-
sence from port. The steamer would in this way be incomparably
more handy than a sailing vessel, ant would in fact probably do half
as much again in the same tine. For io a great prop ortion of mercantile
transactions certainty as to time must cause a preference.

10th.—In the case of emigrant ships, which generally have more spare
room in their hold than weuld carry the engine and fuel; the speed,
the unencumbered state of the upper deck, the certainty as to time, the
small number of the crew, the vessel being almost always upright, these
things must give her a prodigious advantage over sailing vessels.

11th.—The same reasons as mentioned in the last paragraph', would al-
ways secure the preference of such vessels for the conveyance’ of troops,
and indeed those advantages would be so considerable as probably to
secure a higher rate of charter as transports.

12th—1Is it too much to suppose that if commerce were generally carried
on in these vessels, the loss of life and property would be reduced to onc-
fourth of what it is at present. Of vesscls lost at present perhaps nine-
tenths are lost upon rocks or on the coast, but of all such how very ferr
there are that would not have bees able to keep clear of the land, if
they had had a moderate power of steam on board, instead of being de-
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the w*.ole are lost through their masts, from which cause of dapger, the

\‘Xpendent upon sails ; and of thosé that are lost in the open sea, almor?

’“nivmers would be freed. -
1->xh —All possible improvements in chronometers, and the means of
finding the latitude and longitude, would have an effect upon navigation
not worth mentioning in comparison of what would be effected by the
general use of steam, ior there would then be no necessity whatever for
ascertaining a vessel’s po\,mou to a nicety ; in approaching the land it
would be a matter of little consequence to her whether the weather was
thick or clear, or whether she made the- land to windward, or to lee~
ward of her port ; and when she dig. ruwinto any danger she couldjust -

:* as easily run out of it again ; not that it is impossible for a steamer to

be I6st, but in nine cases out of ten, a position which renders the loss of
a sailing vessel inevitable, would not in the least endanger a vessel with-
ont masts but with a moderate steam power.

14th.—In the case of war steamers, asmall squadron could carry a
large body of troops, as the length of the voyage would be almost cer-
tain, and they cquld not only appear at any moment upon any point of
an enemy’s coast, but they might proceed direct up any navigable river, .
and land the whole force, complete and fresh, in the heart of the country,
and also proceed up the rivers in support of them after they were landed.

15th.— It is by no means the least important feature in this plan, that
those vessels would draw little more than two-thirds of the water, that
vessels intended to carry beavy masts and to work to windward must
draw, so that they would enter ports, rivers and channels, where at pre-
sent vessels of two-thirds of their burthen could scarcely enter, Thus
many harbours and rivers at present almost useless as ports, would be-
come equalin value to those now containing half as much water again.

1t may here be remarked, that in all the above calculalions of expence
the commander and officers are supposed to be unacquainted with the
steam engine, but it is evident that if the system was introduced, they
would soon be men as well acquainted with the management of an engine
as they are at present with that of the sails, for the former would be as
much their business in steamers without sails, asthelatter is at present.
This would of course reduce the expence materially.

In conclusion it must be remembered that all the caleulations in
this paper are made upon the present state of the marine steam engine.
Taking into consideration that every year adds some improvements, is it

* tou much to expect that by the further reduction in the quantity of fuel’

' . . .
required, the advantages may be s¢ decidedly in favour of steam, that

sailing vessels will in time, be as few in proportion as steamers are now.
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Forinstance it is well known that the mine engines in Cornwall, are soms
“

of them worked with less than 2-lbs. of coal per horse power pew hour, .
which is one-third of the quantity consumed in the best engines at pre?j}‘..te?

afloat, and a quarter of what is allowed in the above calculations; and4gain
with respect to the weight of boilers, those used on railroads and making
steam sufficient fr a 30 horse low pressure engine, wejgh only about 6 tons,
From what kas been thus already accomplishsd in other branches of
steam power, we may fairly conclude that much will yet be done in
engines used for marine purposes. ‘

The priveipal difficulty to be overczime in the introduction of such a
new system os this in navigation wobld be the persuading men to trust
themselves at sea without standing masts ; it is well known how difficult ’
it is to lay aside any thing in which men have been accustomed to trust
for ages; the use of masts in the powcrful coasting steamers, after so
many years have shown that they are of little or no use, is a case in point,
A remarkable instance was also seen in the case of the introduction of chain
cables ; ships were not trusted at sea without a hempen cable, till very
long after they had ceased to be used. But the removal of standing masts
is an essential feature in the proposed plan for neither can very low steam
power be used, if vessels are to enconnter the resistance of the wind
to masts and rigging, nor can a masted vessel be worked with the small
crew proposed.

If a sufficient crew is to be carried to work sails, it alters the whole
case, and such an arrangement is not the one proposed. The question
is, whether it will not answer to work a vessel by low steam power énstead"
of by the winds, :

October 1840.

IIT.—On the Separation of the Pomegrarate as a distinct Natural Order
Jrom Myrtacee.— Dy Ronerr WicHT, M. D., &c.

, . .
.I‘llw most eminent botanists of the present day being divided in
opinion as to the propriety or otherwise of separating the Pomegranate

as a distinet natural order from Myrtaceze, I have recently been induced <

tr)l;:xamme this question, bringing to .my aid the lights thrown on car-
pellary arrangement by my recent investigations of Cucurbitacew.
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. The result of this examination has led me to the convietion, not
M Granatez is a distinct order, but that the pomnegranate, if my
v-“Ws are correct, is, so far as our infcrmation yet extends, the most
rema.kable froit in the system of plants. But, without further preface,
I shall at onee proceed with the subject, introducing it by presenting a
series of extracts from the leading disputants on either side. 'The
whole controversy turic,on a simple question of fact, namely, what is
the structure of the .ovarx and fruit of Punica? To these points
therefore I shall, to save room, limit my extracts. The first of these,
taking them in chronologieal order, is from Mr. D). Don’s paper, Edin.
New Philosop. Journal, for July 1826. * The sccond is from DeCan-
- ‘dolle’s frod. 8. p. 8. The third is from Dr. Lindley’s Natural System

of Botany, cd. 1st, page 04, and repeated in the second edition. The

last is from Mr. Arnott’s article Botany, Encycl, Brit. ed. 7, page 110,

under Mpyrtacez. ‘These extracts, by placing the question before the

reader in all its bearings, will enable him at once to judgé, how far 1

have succeeded in setting the question at rest.

“ Bucca pomiformis, limbo tubulosa dentato calycino, nunc contracto,
coronata: corfex crassissimus, extils cuticuld leevi rubicundd punctata luci-
d4 vestitus, intus spongioso-carnosus, albus, dein, maturd baccd, fissurd
irregulariter rumpens. Plucenta cortici bacca substantid simillima, at

magis carnosa et succulenta-baccam cmuino repleus, in 1 oculis numerosis
polyspermis inxqualibus reticulatim atque interrupte cxcavata. Dis-
sepimenta vera nulla: spuria tamen adsunt, que e substantii placente
oita, valdd sunt fragilia, ct crassitie varid, Don (de)

« Ihe real structure of the fruit of the pomegranate appears to have
been overlocked by all avthors, I have consulted on the subjeet,
and even the distinguished Gertuer has fullen into error both in lLis
description and figure. It is in reality a fleshy receptacle, formed by
the tube of the calyx into a unilocular berry, filled with a spongy placen-
ta, which is hollowed out into a number of irregular cells, in which the
seeds are placed ; the dissepiments being nothing more than thin por-

tions of the placenta. If we could conceive the fruit of Rosa to be filled

up with an interrupted pulpy matter, it would be exactly of the same
structure as the pomegranate.” Dou (le.)

« Fructus magnus, sphericus, calycis limbo subtubulosa coronatus,
ejusdem tubo corticatus, indehiscens, diaphragmate horizontali inequa-
Giter : bicameratus ; camerd superiore 5-8-loculari, camerd inferiore
fninore 3-loculari, septis utrfusqus membranaceis loculos separan-
tibus ; placenta camerm superioris carnosw 2 parietibus ad centrum
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tendentes, in inferiore processus irregulares ab ipso f‘undo"; D.C.

“ The fruit of the pomegranate is described by Gartner and DeC
dolle, as being divided into two unequal divisions by a horizontaldia-
phragm, the upper half of which consists of fiom 5 to 9 cells, and the
lower of 3; the cells of both being separated by membranous dissepi- .
ments ; the placenta of the upper half proceeding from the, back to the
centre, and of the lower irregularly from their Hottom ; and by Mr. Don
as a fleshy receptacle formed by the tube of the calyx into a ,uniloculax;
_ berry, ﬁl_led with a spongy placenta, whizh is hollowed out into a number
of irregular cells. In fact, if a pz)meg'r‘anate is examined, it will be found
to agree more or less perfectly with both these descriptions. But it is *
clear that a fruit as thus- described is 4t variance withall the known
laws upon which compound fruits are formed. Nothing, however, is
more common than that the primitive construction of fruits is obscured
by the additions, or suppressions, or alterations, which its parts undergo.
during their progress to maturity. Hence it is always desirable to ob-
tain a clear idea of the structure of the ovarium of all fruits which da
ot obviously agree with the ordinary laws of carpological composition.
Now, a section of the ovarium of the izomegranate in various directions,
if made about the time of the expansion of the flowers before impregna-
tion takes place, shews that it is.in fact composed of two rows of carpella,
of which three or four surround the axis, and are placed in the bottom
of the tube of the calyx, and a number, varying frowm five to ten, surround
these, and adhere to the upper part of the tube of the calyx, The pla-
centze of these carpella contract an irregular kind of adhesion with the
back and front of their cells, and thus give the position ultimately ac<
quired by the seeds that anomalous appearance which it assumes in the
ripe fruit. If this view of the structure of the pomegranate be correct,
its peculiarity consists in this, that,. in an order the carpella of which
occupy but a single row around the axis, it possesses carpella in two
rows, the one placed above the other, in consequence of the contraction
of the tube of the calyx, from which they arise. Now, there are many
instances of a similar anomaly among genera of the same order, and they
exist even among species of the same genus. Examples of the latter
are, Nicotiana multivalvis and Nolana paradoxa, and of the former Ma-
. lope among Malvacez ; polycarpous Ranunculacex as compared with
Nigella and polycarpous Rasace as compared with Spira. In Prunus
I have seen a monstrous flower producing a number of carpella arouna
the central one, and also, in consequence of the situation, upon the calyx
above it ; and, finally, in the Revue Encyclopédi que (13.762.) a perma-
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nent . ‘variiety of the apple is described' which is exactl} ‘to Pomed

wviv’ha'/f unica is to Mpyrtacee. This plant has regularly 14 styles ard

; cells, arranged in two horizontal parallel planes, namely, 5 in the
mlddu‘., and 9 on the outside, smaller and nearer the top ; a circiinstance
which is evidently to be explained by the presence of an outer series
of carpella, and not ypon the extravagant hypothesis of M. Tillette de
Clermont, who fanciesihat it is due to the cohesion of 3 flowers.” Lmdley

(l c.) N

~
% To the Myrtez we, thh\Mr Lindléy, unite the Granates, because
Pumca or the pomegranate onlj\'hﬁ‘ers by having its two verticels of

carpels developed instead of one, and perhaps in a truly wild state the

upper or adventitious one may occasionally disappear. The inner series
(or those at the bottom of the fruit) have their placenta in the axis;
but the outer series, forced to the top of the fruit by the contraction of .
the mouth of the tube of the calyx, having their placente in the ovary
at the back of the inner carpels, exhibit them in the ripe fruitina
horizontal position on the upper surface of the lower cells.” Arnott (Le.)
et Prod. FL. Peninsule, 1, page 327. .

Premising that the whole controversy turns on these questions, —1st
what is the true structure of a pomegranate ? and 2d, whether the dif- -
ference between it and Myrtus is sufficient to separate these genera as
distinct orders ?—I shall now proceed to examine these conflicting
statements, and endeavour to ascertain on which side the balance pre-
ponderates, and whether, indeed, there is not room for an explanation
different from any of those yet proposed. ’

Mr. Don’s description of this fruit, on the strength of which he first
proposed to remove this genus from Myrtacez, the order with which
it was previously sesociated, as a distinct family, appears to me most un~
philosophical and altogether untenable. He, as I understand, considers
the fruit a one-celled receptacle, the centre of which is filled with a
spongy placenta, round the surface of which there are a number of irregu-

- lar cells occupied by clusters of evules, but he does not tell us how the
. central placenta got there, neither does he account for the ovulcs being

attached to the parietes of the cell, and not to the central placenta,
His whole description in fact proves that it had been drawn up from
inadequate examination, and that he, at the very time he is accusing all
authors of overlooking the real structure of the fruit, totally misappre-
hends it himself, as we shall by and by see.

DeCandolle gives a more correct description of it when he says, that
it consists of two chambers, the under 3-celled, the upper from 5 to 9
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" celled, with the placentas of the upper cells reaching from the parietes.

‘i\ lengph, probably a fortnight or more before ~expaméion, I invariably find

. s ced i la.}v from . ) , e ) . (
to the centre, while those of the lower division proceed. irregu v o .. ~(*-two rps of carpels, one inferior, of 4 or 5, and one superior of 5, 6 or
the bottom of the fruit He does not, however, assigu this peculiar strv = - mure, Inthe lower series the placentas are rauged round the axis, with
L. tewi distinet from Myr- o e N .
is principal reason for viewing the order as their base in the centre, and the apex, which is free, towards the cir-
ture as his priacip h in my estimation, of minor import-. for ; . pet, ’
taces, but hus recourse to others, Inmy. e ) ; cumference. Inthe upper, the attachment, or base of the placentas,
ance. ' ] . i . three\or. four is in the circumference, and the apex, also at first free, directed towards
i ives that there are two rows -of ‘carpels, . the centre. Between the two rows a diaphragimn is always interposed. The
Ln?dley conee h i at the bottom, whilz the remainder surround * apex of the upper placentis is.  occas) P i g f yd f d and
of which surround the axis ? . ;h 2 5t adhere 1o that part of - ) P pper placentas is, occasionally, afterwards prolonged an
. t of the-fruit, B ~ contracts adhesions to the ax's : ‘
these, and, occupying the upper par ¢ e » ; |
I ), e coll-: - L . N
the tube of the calyx. The placentas of these upper carpels, : .7 In the accompanying figures *L.have attempted to represent these

ceives, contract an irregular kind of 7 ahesion with .the back and fr(;)nt oi
“their cells. The meaning of this is far from being clear to me, .uthx :
it means that be considers the placentas of the. upper as well x.st 3
lower row to proceed from the axis towards the circumference, to wl.uch
last they contract accidental adhesions, ?hen he tukes an er'roneou; view,
and if the examples quoted in illustration support this view, they are

i ol tructure of Punica,
not in point as regards the s Y . A
‘Mr Arnott, like Lindley, views the fruit as consisting of two rows of
- ]

views. As the fruit. advances in size considerable derangement of
ty e . » . N

* this structure progressively occurs, which is apt to mask and confuse
the appearances now deseribed. »

Having previously ascertained the occasional existence of inversion
In the position of carpels, my first idea was, that such an inversion
took place in the upper row. "This view, which, equally with the
preceding, accounts for the crossing of the placentas, I feel inclined to

1 the former of which he thinks may be adven- ., adhere to, though I confess not without some 'hesitation, because it
carpels, an outer and mnle'r, theory, we faust first suppose the tube of the i/~ implies a comp'exity of arrangement rarely met with in the inimitably
titious. To understand bis ¥ with two eircles of carpels, simple aud beautiful operations of nature; but I think it as difficult

2 face and covered
calyx spread out as a flat sur Y ;
thg inner next the axis, and the other occupying a larger circle beyond,

Ivx then contracts so as to turn the outer series the folding in of one set of carpels over the other, which Drs. Lind-
calyx then

ley and Arnott’s explanation demands : while my explanation has the
advantage of at the same time accounting for the double chamber which
the ovary presents from its earliest stages, and renders unnecessary '
the doctrine of an adventitious verticel of carpels, which for the present
is mere assumption.

that the margin of the s
over the inner. According to this supposition, the attachment or base

of the placentas of the outer series should be in the circumference, and

direction, that is, have the base in the centre and the apex towards the
circumference ; an explanation which is in accordance with what we

find, escept in so far as it does not account for the Herizontal partition With these ex.planntif)ns, 1 leav.'e t}.)e que.stion of structure to consi-
between the two series : nor can I exactly understand on wh'a.t ground der the one pending on its determination, viz. whether or not Granatqae
we are warranted in assuming that the onter series is adventltlo.us ,an.d ought to be preserved as a distinct order or be re-united to Myrtacese ?
the result of cultivation, as it has every where been found s.o constant in On this point, so far as the unvarying evidence derived from cultivated
all circumstances. But be that as it may, this theory certamly. acco_unts - plants is eatitled to carry weight on a disputed point —and which I pre-
for the crossing of the placentas in the two Tows which we o mvarx;:bl.y‘ sume it must do ur{til we find that .evidence invalidated by the e.xamina.-
find, whether correctly or not, cannot be determined, until we get fruit tion of others growing in a truly wild state—we must unquestionably,
with a single row of carpels, which has not yet been found. ' I conceive, adopt the views of those who urge the separation, because
. These explanations, which I venture to propose, of rather obscure des-. the complex structure, above described, being constant here and unknown
criptions, did not occur to myself until after I ha.d formed a new tl.xeory . among the true Myrtacex, we have no right, in the .total absence of
of my own, the result of a very careful examma.txon of ﬂfe ovary inall | direct confirmatory evidence, to assume, thata part is adventitious,
stages from the carliest, up to the yperiod of lmpre:gnatlon. A't thefe merely be.cause it is at. variance witl-x dur ideas of what should be, espe-
early stages, when the whole flower had not yet attained half an inchin - cially while we have, in addition, difference of habit in the formation of

to imagine the nearly equally complex and inconceivable operation of -

¢
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IV.-— On the Construction and use of Portable Barometers.-—-By C'aptam

- J C"QPBELL, Assistant Surveyor General.
. ] L e .
! et .i l i.—From some cause, not yet properly investigated, barometers, as

In coming to this conclusion, I do so, mamly on the evidence }have 3 hitherio constructed for portability, generally become damaged on the
: s
myself adduced : attaching no-value to the opinion of Mr. Don, which, - ™ voyage to this country, and even are liable to injury during transport

being founded, according to his own showing, on most erroneous view of " onland in this climate. I consider it likely that the plan on which

the structure of the fruit, does not merit much.consideration. these instruments are constructed is faulty, and that the expansion of -

the mercury in those, the ttbes of which are closed by a screw, is suffi-

cient to cause the fracture d" the tube. It is even probable, when”

carried in an inverted position, 1that the expansmn of the mercury in the

tube and the air in the cistern, which in this position will be of course

. in the bottom part of it, is sufficient to force out the mercury throngh

) the pores of the cover, and that the alternate expansionand contraction
of this portion of air, according to the changes of temperature, may be _
sufficient to force out ail the mercury in the cistern, or to leave so little
in it, that, on setting up the instrument, there is not sufficient left to

the seed, and their pulpy envelope, in further conﬁrmatxon of the cor-"’
rectness of these views.

To the views of DeCandolle more importance must necessarily be

" attached, as thereasons he assigns are more satisfactory, though Ido -
not think he has attached sufficient valys to the very peculiar  econo-
my of the fruit,” while he has, givep-too much to others of much less
_mote, such as the want of pellucid dots, the absence of the marginal
nerve of the leaves, and the pulpy covering of the seed ; thereby throw-
ing into the shade the true essential character of the order, which un-
questionably lies in the double row of carpels, with the upper placentas
parietal and crossing the lower axillary ones, which, if 1 have rightly ac-

a

counted for, constitute this a truly curious and unique fruit ; and which, cover the aperture of the tube.-

whether or not my theory of its construction be correct, is yet so very 2. On examining a damaged mountain barometer, on Newmau 8.
" different from that of every true Myrtacea, as to leave no doubt of improved portable iron cistern” plan, I consider I have found some rea-
Cts forming the type of a distinct ordes. son to suppose that the above remarks may be correct, and as the con-

) struction of the instrument is net generally known, Iappend the fol-

. - lowing description,

‘ EXPLANATION OF PLATE. . 3. The cistern of this instrument is formed of acylinder of iron 2}

lL.—a. Section showing the lower series of carpels in the ovary of '{nches long afld I n.lch and three-tenths in diameter. The cover of it.

the Pomegranate many days before the expansion of the fower. ‘ ig a close g}'&lned pm:ce of qu wood, cemented on to the tube and screw-

£ ed tightly into the cistern. Through the pores of this piece of wood

b. Section showing the upper series of carpels. These two figures the air finds a passage to exert its pressure on the surfice of the mer-

are taken from opposite sidés of the same slice. - cary ; and, under considerable pressure, the mercury would probably also
2.—a. Section showing the lower series of carpels in an ovary some ~ be forced through the pores. The bottom of the cistern is double, the
days after the expansion of the flower. At this time considerable lower part being about one-fifth of the capacity of the upper.” This
derangement has taken place apparently caused by the rapid expansxon, lower part turns on a centre, by which it is attached firmly to the other
in 2 confined space, of the ovules after impregnation, piece, and.whgn turned to “ not portable,” as engraved on the brass
b, TUpper series in the same ovary, and, as in the former instance, case, t.w'o .holes in each part coincid‘c‘e, 50 28 to"op;n A passage betweer.x the
taken from the opposite sides of the same slice. Here the derange- two disisions, and when t\}med L0 . portable™ these passages efre tight-

‘ ment so obvxoug in the lower section has ot taken place. ly closed. In constructing the instroment, the tube having heen

boiled, it is attached to the cistern by cemcnt, the cistern ie
then filled full of mercury, and the bottom part is then turned
to “ portable”, which closes the apertures of communication,
.and leaves the part of the cistern with which the tube i
connected perfectly full of merctry. By a screw hole the mer.
cury in the movable bottom is then allowed to run nearly all out, and
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- the screw bemg replaced, the instrument is ﬁmshed The bgttom ‘part
is then turned to * not portable,” and the instrument is set upfiy cht. Ig
this position, the air which was in the movable bottom of course passes f
up through the two apertures, and the mercury descends into thé spa(‘e
the air had occupied, thusleaviog & part of the upper cistern empty ™
to allow of the descent of the niercury in the tube. The instrument is
then compared with a standard barometer, and the scale adjusted so as
to shew the proper height. The height of the coluinn indicated at this
time is called the  neutral point.” Whey “the instrument is prepared
for transport, it is first inverted, by which the mercury again fills the
vacuum in the top of the tube, and also fills completely the upyper part
of the cistern, and the bottom being turned to * portable™ all motion” ?
of the mercury in the tube is prevented. But the consequence is, that
no allowance is made for the expansion of the mercury in the tube,
and supposing the instrument packed in London at the temperature of
32°, and that on the voyage it was exposed to a temperature of 140
(which is quite probable), the expansion of the mercury in the tube 32
inches long would amount to more than three-tenths of an inch, and the
wooden cover of the cistern being nearly 50 times larger than the tube,
this expansion of the mercury would act with an irresistible force, mul-
tiplied 50 times, to force vut the cover, or the mercury into its pores.
There can be little doubt that the cover, after being exposed to this
snormuus pressure,would become loose, after which the expansion of the
small quantity of air which would get into the cistern after the instru-- -
nent was exposed to cold again, would be- able to force out more mer-
sury from the cistern, un effect which would go on increasing until the
nstrument was quite destroyed : or if set upright with the movable
rottomn part turned to ¢ portable,” the weight of the'mercury in the top
fthe tube,would exert a pressure increasing as the barometrical pressure
it the place decrensed, and most likely quite encugh to force out more
nercury from the loosened joints. Another defect in the instrument
rises from the cover of the cistern being made of wood. In- the.instru-
rent examined, *his has shrunk so much, that it is quite loose, so as to
fford a very easy escape to the mercury. ‘I'his part should have been
1ade also of iron, with a small plug of loose grained wood inserted in it.
1nother imperfection lays in the scale not being .connected with the
istern by a brass rod, which it should have been, by which the uncer-
iin longitudinal expansion of the wood mounting would have been coun-
wracted. A very strong corroboration of the remarks of the late Lieut. -
raddock on this last imperfection may be seen-in the instrument ex-
nined. 'The scale is 14 inches in length, and is attached at each end
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to the wood mouating by a screw. In consequence of the. shrinking in

‘the woodswetween these points, the scale had bowed out, and. the person -
,Who had used it had therefore removed the screw at the upper end; and
.it"couldibe easxly seen, from the hole of the screw which was worked into

a piece of brass no longer coinciding with the hole in the scale, that the. -~
wood within the length of this {4 inches bad shrunk in Jength full one- -
twentieth of an inch, and therefore the whole instrument has decreased -
in length one-tenth of an inch—yet the scale very absurdly professes to f(
give the height of the mercury to the 500th part of an inch. . 1amune:: |
able to see any advantage in this plan for a portable barometer, and on
the contrary have pointed out undeniable disadvantages.
- +4. The object to be gained in a portable barometer is principally to
preventithe column of mercury striking too heavily against the top of the -
glass tube, which may, § think, be easily gained, by making the "cistern .
wholly of iron ; in the bottom an iron screw may be placed, the point of
which has a piece of India rubber attached to it, and which being screw- . |
ed up will close the bottom of the tube. A very fine capillary passage
should be worked down the point of this screw, and out laterally, so as .
to allow of the graodual descent of the mercury, in case the instrument ..
should be placed upright, and also of the expansion in the tube.. Such. -
an instrument could only be destroyed by iuvcr(ing it witha jerk after :
being held upright. )
- 5. Guy Lussac's plan of the syphon barometer is the best portable
instrument I am acquainted with, and I consider the instrument here
described as constructed for me by Messrs, W.and J. Jones of Holbourn,
London, to be the best addpted for use in India. S
6. The case is constructed solely of brass, it is 364 inches 1ong, and
is formed of two brass tubes, about seven hundred parts of an inch-in
thickness, joined together by a short brass cylinder between them, into -
which they are both screwed, the upper being seven-tenths of an inch
in diameter, and the lower nine. The top and bottom are closed with
screwed plugs with rings. In the front and back of each of these tubes,
a slit, 9 inches long, and a quarter of an inch wide, is worked, through
which the glass tube is visible. On the edges of these slits the divisions
are laid off upwards and downwards from a central point. On both the
upper and lower tubes, two short thin brass cylinders, each £ of an inch
long, slide freely. On the lower part of the upper of ihese pieces, on
each tube, a milled ring works in a groove, and the upper part of the
ocher vylinder, having an external screw cut on it, works into an internal
.screw cut in the brass ring, by which ¢b turning round the milled ring,
the lower portion of each of these cylinders is raised or lowered about

»
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‘three-tenth of an inch, so as to allow of an adjustment in this manner to the
upper surface of the mercurial column, as seen through the sli't'fyln each
. of the lower pieces of these sliding cylinders, a portion is cut outd arv
inch long and a } wide. The sides of the notch thus formed goincide
- with the line of the divisions, and on one of these sides the vernier is
cut ; the bottom of the lower piece of the sliding cylinder being the bot~
tom of the vernier, and being brought as a tangent to touch the top of
“the mercury. The back and front part of the bottom of this piece, being
both made to apparently touch the mergcury, prevent any error from pa-
rallax by the uncertain position of the eye in taking the observation.

7. The glass tubes are formed in four parts, the upper is 11 inch?s.
long, and at bottom is drawn out into a capillary quill 2 inches tong. A
piece of tube, of a little larger diameter, and four inches long, is soldered

~.. to this tube, above the contraction, so that the capillary quill projects
free two inches into the centre of this short piece of tube. To the other
end of this short piece is soldered the rest of the tube, which is bent
_ up as usual in syphon barometers, and the recurved end is finished as in
Guy Lussac’s plan with a small lateral hole, over which a piece of wash
"“leatheris tightly bound, or a capillary glass quill 3 inches long is insert-
. ed intothe end and soldered, and a piece of wash leather is tied over
the outer orifice. If the tubeis of the latter construction, it is neces-
sary to be careful after setting up the instrument to oscillate the mer-
cury up to the summit of the tube, so as to draw out any small portion
 of mercury from the quill, which would make the . mercurial column’
stand too high. By the capillary quill in the centre of the tube no e«
tion of air can get into the top, and the tube is in no way affected by
any portion of -air which may get into the lower. part. As thick t‘ubes
cannot be soldered ‘together in the above manner, these tubes are neces-
garily slight, but packing with India rubber, so as to support them
closely, for which Messrs. Jones have my directions, they are rendered
quite as safe in carriage as any others. The price charged for these
instruments by the makers was 7 guineas each, and one very great ad-
vantage in them is that fresh tubes can be inserted in a few minates,
which no other kind of portable barometer will admit of.

8. A very great advantage in syphon barometers is that the capxl-

“lary action of the tubes is neutralized, which, in India, where but few
opportunities of comparing barometers occur, is not to be lightly re-
garded. Experiments have not yet decided what the true capillary
action in barometer tubes really is, dnd in Daniel's Essays it is'plain«

- "1y shown that capillary action in’ the same tube differs according to

circumstances.

5‘.».
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* 9. Daniel has pointed out that many balometers are made and sold

" in Lor(f{m, the tubes of which are not boiled, and the divisions are laid

ﬁ'by comparison with other instruments. This is also often fraudulent-
ly dohe with instruments for exportation, and. when they are made
¢with close cisterns, this fraud is difficult to detect, but in syphon baro=

. meters is easily discovered, because the mercury in an unboiled tube

will not stand within an inch nearly of its proper altitude, and if the
divisions have been laid off from the ends of the mercurial column instead
of from a central point, the distance between the divisions, as numbered
onthe top and botiom parts of the instrument, will not be found to
agree. Thus between 7 on the lower p;rt and 7 on the upper part,
should be 14 inches exactly ; if it isless, then the instrument has been
lmproperly made. .

10. Those who have sufficient mecllamcal skill and ingenuity to boil
the tubes themselves, may provide themselves with instruments like the
syphons above described at a much lower price by ordering the brass
cases without tubes, and a stock of empty tubes to be seat; for which _
Messrs. Jones charge only 8 shillings each. These tubes are sent (l)‘ug“, in -
two pieces ; the recurved part being separated, and to be attached at the
lamp. But the method by which I prefer to fit them up, is the following.
1 bend the end of thelong part at right angles, and then cut it off close
to the side, so that a piece of 2 or 3 tenths of an_ inch projects; I then
Gill the tube with water, and then with mercury, and free the upper part
from air, as hereafter described. I then heat the closed end gradually
oter a chauffer, and make all the moisture simimer up to the open end;'
carrying the tube gradually across the fire. The closed end is then again
heated (the tube being held at an angle of 20 degrees with the horizon),
until the mercury first becomes speckled and then forms large bubbles,
which by making the tubes revolve, are carried graduoally and spirally
towards the open end, collecting all the smaller bubbles in their way.
The mercury must never be allowed to boil and snap, for if thisis al- - .
lowed, minute portions of gas, hardly visible when cold,,are carried down
towards the closed end, and cannot be removed except as directed. The
gas I consider to be probably hydrogen, evolved from the decomposition
of minute organic substances in the tube. I find by frequent experi-
ment that filling the tube first with water is the best method to get all
the air out, instead of carefully drying the tube as generally directed.
«The tube being properly boiled, the part for the recurved end istobe
sealed at the lamp, and the enc finished as customary by blowing, and
then the rounded end of a rod of glass being applied to the side of the
tube, } an inch from the sealed end, and this ‘being pulled when the
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" tube is softened, a little cone is éasily pulled out.” The end of thisis te
- be broken off, and the hole thus made opened and finished, tté"re(:e'lve :
. the bent end of the long tube. The two tubes are then tied strogﬁl.z‘
together with thread, and small pieces of cork between, and thén the
junction between the tubes is to be made good with sealing wag, and-, -

when cold, an inch of mercury being poured into the recurved end, the

tube is finished. -Two tubes thus constructed, I have found by hourly- -
observations for many days, never to differ onq-hixndredth part of an
inch. T T . i . ‘

11. But the best and most portable kind of barometer for India, i§
with tubes to be filled wet, they can be carried empty, and therefore are
pot Hable to accident, and when wanted can be filled in five minutes.’

. The late Mr. James Prinsep, in the Journal of the Asiatic Socitty of

Bengal, has pointed out the advantage of this plan, and by frequent ex~

periment, and during long continued series of observations, I find tubes
thus filled are perfectly comparable together, and also with boiled tubes;
the only precaution necessary is to make the column of mercury touch
 the top of the tube by inclining the instrument.about 2 minute before each
observation. To fill tubes thus, I usea little funnel of iron witha
small point and capillary tobe attached to it. Having filled the tube
with mercury, it is to be set upright in some mercury in 2 cup, on which
balf an inch of distilled or rain or any clean water has been poured. By
raising the end of the tube a little above the mercury, all the mercury
jn the tube will descend, and its plave be supplied with water. The
tube is to be then refilled with mercury, and again set upin the cun,
and again raised a little, so as to et one inch of water only ascend to
the top of the tube. A quantity of air bubbles extracted from the water
will ascend into the vacuum, and the column of mercury is to be oscil-
lated to assist their escape. The tube is then to be inclioed until it is
" filled, and the end being closed with the finger, it is to be removed from
.the cup and inverted.. The bubbles of air which had collected in tlie top
~ of the.tube will now ascend to the open end, as also the water which
had been exposed in the vacuum. Mercury is then to be poured in
until the water has reached the open end, and the tube is then to be set
up again in the mercury, and while upright the end is to be closed by the
finger, and inverted, by which the rest of the moisture in the bottom
of the tabe will be exposed to the vacuum ; after which the tube is to
be again immersed in the mercury inthe cup, the vacuum being still
. preserved with the finger, which is then to be gradually remdved.”
The tube is now to be- gradually and very gently inclined until
the water touches the top, and it is then to be removed and in«

¥ T~ -
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vetted; ~when any bubbles of air in the tép will ascend to the open
end, ths, water in the tube assisting its escape upwards. -The tube is then
to be coriipletely filled with mercury, and allowed to stand five minutes,

- %5t the mercury to settle down. On setting it up now in the mercury,

if the operation has been properly done, it will be found that the mercury

will not fall in the tube, unless the tube is jarred heavily against the bot- -

tom of the cup, shewing thereby that the air has been completely ex~
tracted. Even when dirty, the tubes answer nearly aswell when thus
filled. Quilled tubes as before described may be thus used, and they
are easier freed from Vair‘th.an the common plain tubes. As they
are not required to. beheated it i3 unnecessary to solder ths -

: parts together, and the uvpper quilled part may be made only six

inches in leagth, and the lower portion may be joined to the upper by a
sealing wax jeint. When ‘such tubes are required for high altitudes
where the mercurial column is less than 24 inches in length, the lower
portion of the tube may be shortened, by cracking off a piece, as it is
better to keep the top part as short as possible, it being then most easily
freed of air.

12. The instrument which I prefer for measuring the altitude of
the mereury is very portable and’ simple, and Messrs. Jones have the
minute directions necessary for making it. The following is a general
description of it. It is formed of a solid piece of dry mahogany, 39 inches
long, 2 inches wide, and 14 inches thick—along the centre to within
2 inches of each end, a groove three-quarter inch broad and the same in
dgpth is hollowed out. Across the bottom of this groove a piece of
plate glass 1} inches wide is let in level with the face of the piece of
wood. 'This glass forms the cistern for the bottom of the tube, and
allows the surfgce of the mercury to be distinctly seen. The tu,be is
1aid in this groove loosely with cotton, and a flat piece of brass, which
turns on a pivot across the top of the groove, keeps it in it; place.

-The wood on the right side of the groove is cut away to allow a brass

bar, six-tenth inch wide, and quarter inch thick, and 32 inches long, to be
fitted in there. This bar is divided into inches from a standard scale

at a noted temperature, and serves to measure the length of the column,
It is not fixed, but can be moved up and down about } inch by an ad:
justing screw, to allow an jvory point which it bears on its lower end
to be brought into exact contact with the surface of the mercury in the
f-is.tern. The vernier slides on the upper part of this bar, and has an-
a,"i_)usti.ng screw also. The tongue attached to the vernie; turns on a
hfnge joint to give room for putting in the tube. A cover, formed of a
picce of mahogany of the same length and breadth, and } inch thick, is
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attached to the left side of the instrument by three hinges, and closes

by 3 hooks and a small Jock-and key. Hollows cut out in th: cover
- admit the heads of the adjusting screws, and in it are also imbeddeda
" small delicate thermometer, a hook with a conical screw, to screw ifto
~ atree or post, to hang the instrument on, and an ivory plate with the

. aqueous tension in inches engraved on it from 322 to 1202 of Fahren-
heits. A brass swivel ring attached to the top screw serves to hang the
instrument up hy,

13. 'To take an observation the tube is_ filled as directed above, and
the case being held by an assistant toan angle of 45° with the lower
end over a plate, or handkerchief on the ground, the cistern is filled with
mercury until it runs over. In this the end of the tube is immersed:
while closed with the finger, and it is then laid in the groove, the secur~
ing piece of brass turned down, and the instrument held vertical, the
surplus mercury in the cistern running over into the plate or handker-
chief. The bar is then screwed up as far as it will move, and some of
the mercury in the cistern, is allowed to run out, by a lirtle channel
through the wood, which is stopped by an ivory pin; until the end of
the ivory pin attached to the bar becomes visible (which projects about
_ six-tenth inches below the edge of the glass plate). The point is then

brought into exact contact with the mercury in the cistern by the ad-
justing screw, and the height read off by the vernier. As tubes $an
inch diameter in the upper part, can be used in this manner, the effect of
capillary attraction is avoided, and the length of the mercurial column,
~added to the agueous tension for the temperature, gives the correst
pressure, with a degree of precision never exceeded iu portable barome-
ters, and comparable even with the best standard instruments, .
14. In publishing barometrical observations, whether for altitudes or
_ for a series of meteorological observations, observers should be always
careful to describe their instruments, and to give certain evidence of their
being in good order. Far want of this many series of observations re-
corded, are hardly worth the trouble of making them ; and it must be
recollected, that having compared a barometer at one time with a stand.
ard instrument, is no proof of its being in good order at another. It
might seem to some that the last remark was somewhat gratuitous,
but in turning over some recorded meteorological observations, I
find a gentleman remarking that his barometer “ had been cémpared
with Mr. Prinsep’s standards, and had proved correct, and that it had
since been emptied, and the mercury nurified”—which is almost a3
maoch as to say that his observations were worth nothing, although Sir
John Herschel in remarking on them was too polite to say so. In general

"
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a single tube baremeter is useless for nice- observations, unless it has

« been ceinpared with another, even if it is in good order, for the capil-

lary action in the tube can never be valued unless by comparison with a

cifarometer which can be depended on. The double syphon tubes I
- ““"have above remarked are free from this defect, but whatever the con-

struction may be, the mercury in a good boiled tube must be free from
specks or cloudiness throughout its whole length; and it must jar
against the top of the tube (not lump), as a bar of steel might be sup-
posed to do. ‘

15. Since the above was written, Ihave had the opportunity of
examining another of Newman's barometers, like that described in para.

.« 3, and I found the lid or cover of the cistern so shrunk and loose, that

neardy all the mercury had escaped, aud also that the tube had been
attached to the cover by glue and tow, which, in the dump weather in
this climate, had been softened so much, that the mercury had been forced
completely through the joint. As there are many of these instruments
in India, the following directions regarding them may be useful.
16. Whenever any mercury has been found to have escaped into the
. case of the instrument, it may be generally considered as certain, that
it has become useless until put again into order, and it should in con-
sequence be carefully kept with the cistern upwards, becauseif set up-
right, some air might get into the tube, and render necessary the trouble
of reboiling the tube. The brass ring at the bottom of these instruments
has 6 brass screws in it ; the three nearest the wood attach the ring to
the wood, the lower three screws are screwed into the wooden lid of the
cistern. In the lower piece of brass by which the bottom of the cistern
is turned, there are two iron screws, which open into the cavity of the
cistern; care must be therefore taken that they are never taken out ex~
cept when necessary to take the instrument to picces. The three brass
serews which hold the cover of the cistern being removed, the part of
the cistern which is movable being pulled, the cistern and tube will
come out easily, but great care must be taken not to turn it rouad in
the least, which would snap off the little thermometer. To put a baro-
meter of this kind in order, if any air has got into the tube, the first thing
to do, will be to ascertain if the lid of the cistern is tight. The two iron
screws in the movable bottom piece being removed, the brass cap
may be pulled off easily, and the cistern and tube, can be filled with
mercury through the holes. The cistern being quite full, the tube is to
*, be held downwards, and the bottom of the cistern turned round a quarter
turn. The tube is then set u:p in%n ercct position, and on jerking it
slightly up and down, if the lid of the cistern is loose, the mercury will
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SPurt out in radiating streams, all round the juncture with the :istern.

To remove the cistern, a small iron serew . in the edge of it wnust be

sought for and removed, and it can then be screwed off the cover. To

remove the cover of the cistern from the tube, it must be soakedofOPA s
day or two in water at 140 deg. Farhenheit (hotter would break the'*
tbermometer), which will soften the glue, and the tube and thermemeter -
mlfS’F both be pulled out. The interior of the tube must then be washed *
quite clean by filling it with distilled water, and emptying it again seve-
ral times. Generally a little dust of ‘black oxide of mercury will be
fognd in it, which must be removed by dropping some nitric acid .intoV
zt: ‘and )vgshirxg out-again with water. The tube is then to be filled wet
W)fh mercury, and freed from air, as directed in para i1, and then .~
boiled. To cement the cover of the cistern on to the tube again, %oth
thfe tube and the cover being made hot, some sealing wax is to ,be aps
'phed around thie tube, and the cover is to be twisted on, while the wax -
fs sfill soft. - The cistern is to be cemented alse on to the cover, by heat- '
ing it strongly over a charcoal fire until it is hot enough to melt sealing '
.wa‘x, and ‘some wax softened in the candle being épplied all roun;
inside the screw, the cistern being held by a thick cloth is to be quick-
1y screwed again on to the cover. When all is cold, the hole for the
. thc'ermometer is tobe ciosed by a picce of soft wood, and the cistern

being filled with mereury through the two screw holes ’the bottom is to
E be turned, and the surplus mercury in the bottom is’ to be allowed t:))

} n‘.n.out. The screws having beep ivserted, the bottom is to be tarned
, 2guin until the mark on the two piecos shews that the openings coin-,
. c}llde, and the tubs ig to be held vpright.  The ‘next thing is tog inser:
| :,-‘,: ;Z:g:o{:zetzer,‘\/vbikch‘is no“: to be put into its place and cemented
L sam y made by rubbing cl)alk fine with wood oil, which will
: urx tna couplev of days. Butas the thermometer is of no us,e as it will
;:’(;“t}f;hew the temp;amme of the mercury in the tube, wh’ere all t;le
14 vek 3 . Al M N .

n.m] ,':‘;’:f;iz? ho:]cf:}r;e]aysce:?:s, 1; ;‘s) better to remove it altogether,
o in e e tig ).t'd\'m ‘:x Jea peg.. A thermometer attached . ~
B b‘; 11:,1,:,' 3 x Struments, is the mo're taconvenient, becanse” very liable to
. ’1&:%:,;:1:: n;‘-:i I:lr)en of gourse x}x\ght end‘auger the whole -instrument by

e 10 ity out of the cistert.  To finish the barometer, noth-

& more is afterw i3 Y

oo Qr\"grds necessary blfl to adjust to its old neutral point,
o omPRrison with a good barowicter, by adding or- removing a little

M e N .
he fRereury. in the cistern by the screw holes,
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V.—Account oj" the Basava Puran ,-—Jke principal Book used asa fel:'-
gious Code by the Jangams.~ By C. P. Brown, Esq.

The description of the Jancans, given in aformer essay, may shew
bow far these Vira Saivas differ in their creed from the other Hindus.

“"T'o renderthe view of their state more complete, a sketch of ‘their
. popular literature may be advantageous. Legendary lore - is puerile.

‘enough in all countries ; and is not worse in India than that which pre-
veiled in Europe, before the invention of printing. .That of the Jan-
gams deserves notice, becawse forming the creed ofa large body of
Hindus, who vecerate the Basava Purax as sixfcerely as Bramins do the
Ramayan,

_The Puran or legend of Bisava was originally_ composed in the Te-
lugn language by Palacuriki Somanatha, who likewise translated the
PLurdit Aradkya Charitra from the Carnataca language. This poet
lived in the days of Pratapa Deva Rayalu, also called Praudha Rayalu,
who appears to have ruled the Telugu country from A. D. 1456 to
1477 That the poet was cotempordary with this prince is stated in
{he introduction to the modernized (padya metre) version of the Puran,
written by Piduparti Somaia.

" hat introduction further states that the ¢ Charitra” was versified:
{written in padyams) by Sri Natha, the well known poet who translated
the Naishadbam into Telogn.t Indeed the antiquated style in which
the Puran and Charitra were originally composed, is (though stillex-
tremely popular) so rude and inelegant that modern poets have re-
ritten these works, as Dryden and Pope have remodelled the poems
of Chaucer and Donne. ' )

After Somaia had translated the Puran into padyams, he proceeded .
to translate the Lila from Carnataca verse into Telugu dwipada. His
uncle Basavaya bad already written a padya version of the Lila; as also
of the Diza Budka, the Pilla Nayanor Catha and the Bramhotlara
Khandam. None of these’ works equal in beauty of style the Puran -
and Lila in the modern version, written (perhaps about A. D. 1600) by
Somaia. Hindus are always apt to give a fictitious antiquity to their
{avourite authors: and late enquiries have shewn me that the dates
mentioned in a former essay require correctioa. '

Some of the more popular legends are contained in hooks which are con-

1, * Ree the chronolugical series of kings, framed by Col. Mackenzie, and printed in

~ Mr, Campbell's Telugu Grammar.—%ee also note st end of this article. .
+ I bave not succeeded in obtaining Sri Ratka's version: but bave in wy possession
| the other velumes here named,
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sidered Purva Saiza or braminical ; such as the story of Bhallana, that of
“ Chennappa the savage,” and a few others; which are given not only in
the Basava Puran but likewise in the Sri quaha.etz' Mahatmyam, in the
. Vaijayanti Vilasam, the Vira Bhadra Vijayam, the Raja Sekhara’ Cra-
#itra, and some other Canarese and Telugu books, not written by Jangams
but by Bramins ; and accordingly dedicated not to Basava but to Ganesa )

or Rama, .
These legends, again, are distinct from those (now wholly obsolete)

which are given in the Siva Puran and Linga Puran: of these a sum-

mary may bz seen in the preface to Professor Wilson’s translation of the

"Vishou Puran.  Here, as also in his “Two Lectures” (lately re-printed
at Madras*), the learned professor points out that the wise look,upogx' '
¢ the outward emblem as nothing ; and contemplate in their minds the
« jnvisible inscrytable type ; which is Siva himself. Whatever may have
« peen the origin of this form of worship in India, the notions upon
« whieh it was founded, according to the impure fancies of European
« writers are not to be traced in even the Saiva Puranas.” 4

The Siddhinta Sékharam, the Siva Siddkanta Tantram, and the
Suprabhéd Agamam do indeed describg the lingam ; but these are bra-

_ sninical treatises of modern days, written in Sauscrit. 'In the Tantras, of
which an outline may be seen in Professor Wilson’s Two Lectures (as
also in my former essay), there is not the slightest allusion to the lingam.
Tn the books now to be described, all the legends inculcate devotion to
this image of Siva: but regarding the image, or its origin,.there is not.

b3

a single syllable. .

The Purva Saiva being the ancient or braminical creed, offers homage
to the image placed in a pagoda or in any sacred situation. The Jan-
gama or Vira Saiva is the modern anti-braminical creed,} wherein each
individual wears the image. The ancient form directs pilgrimage, peu-
ance and sacrifice: the modern substitutes (Guru, Linga, Jangam)
devotion to the teacher, adoration of the image, and benevolence to
the fellow worshipper. The older form admits of caste, and considers
Bramins as sacred. The modern rejects caste, and certainly teaches no
veneration for Bramins. In the modern creed every homage is paid to
Basara, and paid exclusively to him as Siva ; paying no regard to Par-
vati, to Ganésa, to Nandi, or any other attendant on Siva: in the older
or braminical systemn (such as is taughtin the Calahasti Mahatmyam

¥

° °

. *® On sale at the Athenaum Zibrary, .
+ Opposing the braminical superstitions as vehemently as the Walali creed opposes
- the older Musulman sects,
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and. other books named with it) the name of Basava is never mentioned.

£

The Basava Puran is in seven books, containing (in the original Telugu
dw'.PE.“é“) 12,700 lines ; it is an evident imitation, in some points, of the
braminical puranas’; for instance, the introduction declares that to pro=
nounce the three syllables Ba-sa-ra, and the syllables Gu-ru, is a means
of obtaining heaven: and that faith (bhacti) is the great foundation of
good. The book purports to be a series of legends regarding various de-
votees (bhactulu) or zealots who attained fuith; and details the miracles
performed by these * worthies.” - These (in imitation of the bramivical
mode) are narrated by the god Siva to his wife Parvati and the sage
Narada. 'The book opens with homage paid by Siva to Basava, who is
(leclarf':d to be an incarnation of Nandi (the Apis or sacred bull) : and
a few of the latter legends are concerning this confessor (Guru) Basav~ "
esa, closing with his death; but the greater number of the stories have
nothing to do with Basava, and merely describe the devotion of various
saints, who lived in ages previous to his birth. These are introduced
as being narrated by Basava, or in his presence. The first book describes
Basava's parentage and birth as given in the former essay; and then
gives the following details.

+

In his eighth year his supposed father, being a Bramin, wished to
invest him as usual with the braminical thread ; appointing him a (guru)
confessor or teacher. But Basava replied the great Siva is my teacher,
and I desire no other. The father tried to persuade himn that the Bram- -
hachari state, into which this rite introduces children is itself emblema- -
tic¢of Siva, These words greatly offended Basava, who replied “ you
“ speak of ordinury braminism and faith (bhacti), as if they were one and
¢ the same : whereas the ynjna rites declare bramanism and faith to be
“ quite distinct. There is no specific form of God as a visible shape :
*“be is dead in his works who believes that the deity can dwell in a spe-
* cific form. None can attain eternal happiness unless he meditates on
“ the (lingam) image, using the six-syllabled spell (Om Namasivaya)
“ with adoration, and the rosary (rudraxa) and ashes. Turther, divine
“bliss (linga-para-saukhvam) has not been expounded even in the -
¢ Vedas. Some assert that a religions profession (brimhanyam) and
“ faith (bhacti) and spiritual intelligence (darsanam) are all one ; but
¢ profession exists merely in the homage paid to gods, &c. and he who
% thus is tied to works has not faith. There is a wide distinction be-
% tween profession (Achiram) and faith. Faith in the god is the hon- |
“’ourable wife : whereas profesgon is the (jara-stri) harlot. Consider
« that Brahmins, when invested with the thread commence the rite with
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‘.‘:tlxe adoration of (Nandi) the sacred bull: then wﬁy should they de-

# part from faith in Siva? surely faith in Siva is our highest object.

“ Again: the ties between our parents and ourselves are mere- de-
“ Jusion, I will therefore depart from you,” &c. &c. Basava then leaves
_ his father’s house accompanied (as formerly described) by his sister Na-
gamamba ; they go to the house of his father’s brother, whose daughter
Gangamba he marries. Basava then departs with his wife and sister to
Sangameswara the abode of his patron god ; while offering his prayers
here the god Siva appeared to him, embraced him, and stood before him
with joined hunds ; lauding him, and encouraging him to continue stead-
fast in the faith: and declaring that even an enemy who adores the
image, is to be regarded as a friend : he desires Basava to shun all inter-
course with such as adore not the image. He further said * Look upon
every Jangam as being verily myself.” - :

The Seconp Boox describes the reign of Bizzala, king of Calyanam,

whose minister was Dasava's uncle: on whose death Basava was made
minister ; he accepts office on the coudition that the king will relinquish
the Jaina_ creed, and become a worshipper of Siva. Basava now devotes
himself to hospitality to the Saivites :eand washes the feet of his guests.

He appears to have at this time contemplated making some innova-
tions in the religion. He having declined the braminical initiation, the
legend declares that at the time of his birth, the god Siva himself des-

cended and breathed the spell (Namasivaya; see former essay) in his

ear. In other words e framed or adopted the formula for himself, and
now communicated it to his nephew Chenna Basavana: this was the
son of his sister Nagawma : but here is no mention of his other sister
Padmavati, whom the Jainas say Bizzala took to wife (see Mr. Elliot’s
remarks, in this Journal, Jan. 1838, p. 212). The legend here asserts
-that Chenna Basava is a secondary form of Basava himself : the teacher
and the pupil being one. :

Basava now receives a visit from AvramMa Prasuv, of whom a short
account has already been given in the former essay. Basava adores him
as being Siva himself; and Allama is described as bearing the image in
‘his hand. Allama probably isa fictitions personage : he is described
as being one with Basava : but from the circumstances we may conclude
that at this period Basava determined on wearing the imnge. Forbe
isnot stated to have already bestowed it on his wife nor on Chenna

"Basava. At his birth indeed, Siva is stated to have himself descerded.’

and placed the image on the neck of’ Basdva : but we cannot suppose that
being the child of a Brahmin he was permitted to deviate from the fixed
- dress of the caste,

.
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- Here also we first find the mention of Mahéswards, that is, Jangams ;
"+ who are’introduced a« a sect already known. But this style probably -
is used merely to avoid the idea of innovation, for Basava declares re~
peafedlly that all who are devout adorers of Siva are his brethren. And
throughout this book we find him lavishing his bounty and his worship on
paiiars or others who are faithful worshippers of vaa. And it is evident
that very few of these are Jangams.

Then follows a discourse intended to prove that fuith (bhacti) is all
in all. That this is the one boon to be sought; and that faith makes
the (bhacti) adorer equal to the deity. At the close of this conversation
Allama blesses Basava, to free him from the power of sin. He then is

* " resolved into the image” (ling-aikyam), which here is interpreted that
he vahished ; but this phrase is elsewhere used to denote death.
- Basava then devoted himself to mystic abstraction (Y&ga-sastram), and
continued his bounteous treatment of the Jangams, “ gradually being
“more and more absorbed in the image as camphor is absorbed by fire.”

The next legend describes some robbers who gained access to Basava
by wearing on their necks beans which they feigned were (lingams) im-~
ages. On examination the beans are found to be changed into images.
On another occasion he converts a heap of corn into pearls.

Many miracles are related regarding other saints : and some are nar-
rated by Basava hiwself.

In the THirp Boox Basava distributes in charity the treasures of his
master the king. But the treasury is still as full as ever. 'This intro- -
dnces another story, wherein a minister who had embezzled money given
him to purchase horses, collects some foxes and turns them into steeds,
In the next legend one of the Jangams requests Basava to give hima
silk dress then worn by his wife Gangamba, She is accordingly desired
to strip it off ; and does so ; but in the usnal mode it is merely along
sheet, and as fast as she unrolls it more and richer dresses appear under
.it. The Jangam then cuts off as much as he requires. This is a mere-
imitation of a story in the second book of the Mahabharat, wherein Drau-
padi is thus miraculously clothed.

" The next set of legends is regarding the (mudha bhact), or silly saints
—whose feats certainly rival those of the simpletons (ahmaq) described
in the Musulman pious legends. These idiot moaks, who have bid fare-
well to common sense always receive peculiar honour among Hindus of

.all creeds. Several of them are called Minda-Jangams or libertines
{as mentioned in the former egsay ); aud absolutely do not know right
from wrong. This exalts their merit ; as the force of their faith atones
for every other deficiency,
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One of these is a pious woman who ponders how it should happen thdt

Siva should have every relation excepting a mother.*. She reflected on ©

the grief she suffered at the loss of her own mother ; and, imaginipg it
might comfort him, she longed and prayed. to become his mother,. She
thereupon adopts’a boy ; but, to try her faith he occasionally abstains}
from the breast as a fast. She inagines the boy to be unwell, and as he
will not tell what ails him, she is about to knock her brains out (as usual

in these fables) when he bursts out in divine form as Siva : and offers to’

grant her every wish. She makes no request and he bestows on her
(sayujiam) eternal happiness :.and she is now WOrSI]lp])Gd as saint Am-
mavva : baving been a mother (amma) to Siva.

A man 2nd his wife who daily offered boiled milk to Siva leave home,

directing their daughter to attend the god daily. Sheone day put the -

milk before himn, and bowed to him as she left him to drivk. On her
return, she finds he had not drunk it. She begs to know what had of-
fended him : as he remains silent she offers (as usual) to knock her head
against the wall ; but the god took pity on her and drank the milk. ‘I his

he continued to do daily until it happened that on coming out she met-

her parents who asked her for the milk in the vessel. She alleged that
the idol had drank it. This they, disbelieved as he did not eat what they
offered. They therefore took the girl to the image to repeat - the story
to him. She bowed to the figure who opened his bosom ; she entered
and the marble closed again. Her father caught her by the hair ; which
therefore did not enter, and still continnes to grow ! so that they keep
it cropped.] Could you desire proof more complete of any miracle? 1

The next legends are yet more marvellous : but they certainly have
this negative merit, that they are free from the foulness of the bramini-
cal legends, and we find nooe of the curses therein inflicted, as absurd
as they are cruel.

Some of the tales are merely ludicrous. Thus one of these simple-
tons sees a statue of Siva dancing. Ie imagines the god is contorted
with rhcumatism. The story ends as usual by the god carrying -his
worshipper to (Cailas) Olympus.

* Compare the Legend of Saint Kentigern, 28 narrated in the sccond volume of Sou.

they’s Sir Thomas More ; or, Colloguies cn the Progress and I’rospects of Society. There

we even find the story of a fox_or wolf used in leu of a horse.
+ Like Saint Nicholas, the patron of thieves, who is noticed at a sulisequent page.
When an infant at the breast he fasted on Wednesdays and Fridays, LI
3 There i3 2 similar story regarding St. tFrancls. Compare also Napier’s Lights and
Shades of Military Life, 1840, vol. 2. p. 87, the story of a crucifix, the nails of which they
are obliged to cut from time to time,

T
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The next legend is that of * Cannappa the (boya) savage.” This
- story is femarkably popular ; it is narrated in various books : and many
Hindus at this day are named after this worthy. In the Sri Culohasti
Maiatmyam the-story is given in great detail, but may be summed up
briefly. Cannappa (who is one of the silly saints) is a forester, who in
a dream beholds Siva in the form of a hermit : and is directed to plunge
into the forest to seek the god. Ile next day pursues a wild hog iato
the wood ; where it vanishes and he finds an image of the lingam. Here
the god appears tohim : the lad recognizing him, invites the god home.
The god was silent, and Cannappa imagined this might be the effect of
bunger : so he went to bring him vehison. Another story is here
introduced to shew how. the giants turned themselves into wild
animats, in the hope that being slain by the blessed hand of Cannappé.
they should obtain {moxam) heaven. Cannappa now daily brought flesh
of wild hogs and deer with which hefed the god: but a Bramin hermit
who lived near the spot was offended that Cannapa, being a pariar or
outcast should thus gain the favour of Siva, while he himself daily exer-
_eised an unprofitable devotion and offered fruits and milk to the image.
Here the Bramin introduces the following story. Once upon a time,
a devout spider* built her web so as to shade the image; which a de-
vont but jealous elephant tore down and daily bathed the god : which
he supposed to be a more aceeptable homage : but the spider became 2
snake and got into his trunk and killed him. NowI, a weak Bramin
must thus contrive by curning to kill this brawny forester. While he
thus plotted, the god determined to put the forester’s faith to proof There
was as usual a single eye painted on the image. From this eye ‘Cannap-

3

pa perceived tears were flowing : which he wiped away with his shoe; and
then filled his mouth with water which he spirted over the image, which
now poured forth a stream of tears. He begged to kuow what was the
matter, whether the god was in want of jfood for his wife and clhildren.
Perhaps, said he, you want another eye : if so take one of mine ! so say-
ing he pulled out one eye and presented it : but the i'mage still wept : so
he pulled out his other eye. Whereupon the god appeared in his true -
form and restored his eyes.t

. The poet now proceeds to extol this saint, declaring that ¢o le fouck-
ed by the spittle, and the shoe of this saiat was no small honourto Sica.

:, - ln this legend Sn is asserted to be a Sanscritword for a spider; ameaning found

*in no lexicon, -
+ Compare the Jegend of Saiat Lucia at- Naples, whoin like manner tore out her
eyes, and had them restored.
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And as a satisfactory proof of this story he refers us-to the temple at

Calahasti, where the image of Cannappa stands facing the fimage of -

Siva, There they first make cfferings to the saint and then give the
leavings to Siva: they rinse the mouth of tlze saint, and then present’this
as Aoly water to the god !

This concludes the eight legends of the « childish devotees ;" and
they are not represented as followers of Basava, who was born in alater
age. ) '

The Sri Caluhasti legend (a separate poem in four.books, translated
from Tamil) gives this story with the additions that the spider, snake,

-and elephant (sri—and cala—ahd hasti) mentioned in thls story were
‘adopted by Siva as his devout servants,

The next legend is remarkably popular, and has furmshed the theme
of several poems. It is the Legend of Sri Sailam, a pagoda on the river
Krishna in Curnool: described by Colonel Mackenzie in the 5th vol, of
the Asiatic Researches. ! . -

A baron named Sacal Esa Madiraz ruled the town of Nambi: he
was a great musician, and devoted his talents to the praise of Siva.
Payiog a visit to Mallarusu, a saint who lived at Sri Sailam, he admir-
ed that sacred hill : and particularly the quaking or dancing hillocks :
[here is given a long description of Sri Sailam]. It is here stated that
Mallarusu was in fact Mallic Arjuna : a personification of Iswara: and
to try the faith of his visitor, the god assumed a strange shape, wherein
peither his head nor his feet were visible. The pious Madiraz adored
bim as incomprehensible. The god was well pleased and brought him

into his temple where he invested him with the ¢mage, and told him -

that as long as he dwelt on earth he must be subject to the (carma
canda) law of works, But Madiraz refused to return to earth, and
thereupon the god caused a-'{umma tree to spring from the soil, and
-under it he directed him to dwell. While he lodged there the god
again approached him in the guise of a herdsman, and began to hew
down the bough that gave him shade, while be sat at his devotions.
Madiraz was angry and forbade him to commit such a sin. The swain
replied, thy being angry is a sin, for he who gives way to anger is a
sinner.. If this annoys you, you may go and seat yourself elsewhere,
Have you never heard the adage of the flood, at which a bear cd 1e
swimming down the stream ? a man thought it was a. sheep, and in .
temptiug to catch it, he was seized by the bear. - Thus you sit hel., i’
' the hope of vanquishing (inaya) the. eartuly passions, and are yourself
within their power, as the man was seized by the bear.

‘-
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Madiraz, however, persisted in reviling him: while he replied by
preaching patience: at last the god blazed forth undisguised. There-
upon Madiraz entreats to know how eternal happiness was to be at-
tained : and is aunswered that he must again descend to earth ; that at
present there was on earth the great saint Basava ; and, said he, go and
listen to his preaching, and T will shortly summon thee to this place.. Go

. now to the city of Calyanam, where thou shalt find Basava. .

On hearing these words the saint saluted the god, and the next mo-
ment found himself at Calyaham : where Basava had by a dream been
warned of his approach and recewed him with honour. This closes the

. third book. -

Tlie fourth book contains the life of a celebrated saint named Madi-
rila Magaiia, who was a washerman by trade, and one of Basava's
earliest “proselytes. 1le performs great miracles ; ' touch ) of
his hand slags an elephant ; and a second touch revives

. him.” This man and other devotees lay themselves under a vow

to cherish or aid the Jangams in some specific mode, such as washing,
meking clothes or shoes, &c. for them. A variety of such stories are
here inserted as being related By Magaya to Basava. One saint re-
ceives a sack of corn from a woman: at his touch they vanish, and at
the same moment all the wealth of the sender disappears ; this being
intended as a pnnishment for her feeling pride, at making so liberal a
donation. Another saint is gifted with Siva's cye (as destructive as that

_of the caliph Vathek), and entering a Vishnu temple, he consumes the

4

lackless stafue of the god ! Ancther devotee named Chiri Tondan Ambi
is extolled as having, with his wife, hospitably received Siva (disguised
as a Jangam) and at his desire fo be feasted on human flesh, he and his
wife roast their son for dinner. Ou sitting down to _table the god desires
them to call their child to dinner, On being called the boy re-appears -
alive* Hereupon the god shines forth and cames the whole party ~
‘home with him to Cailasa.

Ttis believed that this Tondan Ambl was in this manner carried seven
times to Cailasa from Canchi : and is to repeat the qoumey once more
at some future period.

The next legends are equally wild. Narasinga Nayapar was - kmv of
the Chola country : his wife one day went to worship at the paﬂoda?
and happened to smell to one of the flowers, .which were to be presented

. %o the god : whereupon the priest cut her nose off. Her husband ap-

~

. . - & - R
* Saint Servan petformed a similar miracle ona pig: 2s is narrated in the life of
Saint Kentigern,
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proved and cut her hands off.  Whereupon Siva blazed forth, :estored
his wife her Jimbs, and carried the pair to Cailas.

There are several stories to show how Siva was born in various place" .

as the son of various devout women. This appears tobea mode of
stating that their sons were pious men.

Several of these saints vitiate their sacrifices by a feeling of pride :
whereupon they are punished in various modes.

"The next story is regarding Miru Mindu Nainar whose faith exalted
him so greatly that Siva (by the name Vilmik-esa) became his servant ;
nay his slave, and pander. The cther devotees hercupon curse both the
god and his pet as equally infamous, “ At these words the god was so

“ frightened that he fled and took his pet with him : they stole round "

- ¢ the idol, and passing under its front they ran away into the jungle.”
Siva’s follower Nandi expressed his wonder that a god should suffer
such distress : but Siva replies, I and my followers are ome: nor can

Ibe free from grief while they suffer. Indeed on a former oceasion, -

when a devout woman was ordered by the king to produce a militia man,
as the fee on her land, I myself went and served* as a soldier furnished
by her.” This “ shews the wonderful power of faith : the good deeds
of a former birth would never suffice to obtain such a boon. Wert not
thou proud, O Nandi thou wouldst attain oneness with me.”

Here Basava is informed that Nandi ultimately became thoroughly
humble ; and this gained him the honour of canonization. ~

% And next to faith, charity is the great means : for example this
Nambi after bestowing all he had on the poor, proposed even to bestov:
his body in alms. He begau by cutting off his hand : whereupon he

was at once borne to Cailasa.”

To this succeeds a series of miraculous stories, inculcating bountifol. -
ness to the poor : some devotees after reducing themselves to poverty

attempt suicide : whereupon they are as usual carried to Cailasa. Seve-

ral of these tales are interesting, but they are very long. One of these

men is visited by Siva disguised as a Sudra who refuses to honour the -

god adored by his Jangam host : the zeal of the host is aroused and he
attempts to slay his guest, who thereupon displays his real form and

- carries the zealot to Cailasa.
The parrative concludes with the moral that faith avails nothmfr 1f

clogged with pride. Pride ruined all the pious acts of Nambi, who

therefore long lingered on earth. . . .

1

* Parallel to the Xomish legend of the Virgin Mary, taking the place and doing-the
duty of 2 devout nun who cloped for a period from the convent.

s
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- The book closes with praise of Basava ae being really the god Siva.

"The® fifth book commences with the life of a very celebrated saint,
Ki:mara Bramhaya (or, Bramhaya of the harp). e distribut~d all his
goods among the Jangams and then lived as a harper. Hearing of Basa-
va's liberality to all the worshippers of Siva he resorted to him. After
dwelling with him for some time Bramhaya one day saw a (vitaca) gal-
lant earrying a sheep to his mistress. The sheep escaped and ran into
the temple of Siva. Bramhaya begged it might be spared, ou the plea.b
that it had thus offered itself for sacrifice : so he offered to pay for it:
the price being half a (varaha) pagoda : but'the man demanded 2,000
pagolas for it. ‘T'his money he obtained and paid. The man then got

° two other sheep for the woman ; but she chose to demand the original

sheep slone. Ile therefore attempted to wrest the sheep from Bramhaya
who in the 9tmngle cut off the man’s head. Ilis relations complained
to king Bizzala, who sent for his minister (Basava) and reproached him
~with the deeds of his fellow zealots. Dasava recommended an enquiry
into the circumstances on the spot. The king therefore repaired to the
“place, and the god was calied on to bear witness. Siva thereupon burst
forth in divine form in flames aud thunder, which ceased at their entrea-
ty : the king then offered homage to Bramhaya who consented to restore
the dead man to life.

The next four legends are full of miracles, but they are not so popular
as to call for notice. We may remark that in these stories Basava is by
no means exalted over his brother zealots. It is stated that (on visit-

Cin'ga very charitable woodman, named Moliga Maraia) Basava looked
upon himself as sanctified by eating in the house of so excellent
a person ; he even envied the birds and beasts that were at this
holy abode. On Basava's offering homage to Maraia, he replies by .
attributing divine honours to DBasava, saying all I do is by thy grace :
Basava is much shocked at this homage, and replies, have mercy on-
me a poor inferior creature : as far beneath thee as a crow is beneath an
eagle; for I am the very abode of all sin.*

"The pext legend is regarding Cannada Bramhaya, a saint of a singular
temperament, being (like saint Nicholas) by trade a housebreaker. If
on breaking into a house he found that the inmates were worshippers \
of Siva, he spared them, but shewed no such delicacy towards those as were
not of the true faith. He once was digging through the wall of king
B}zzala’s treasury, and on entering he wmet Basava, who being the trea-

® .Iis crossing the river dryshod is another incident paralleled in the legend of Saint
lKemigem.
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" surer, invited him to walk in and help himself. On bearing tl:is the
king was much displea-ed, he came to the treasury, found the hole ma(.ie
and the money lying about. On ashing an explanation of the affair,
Basava told him that this was the doing of Cananda Bremhaya (Bram-
haya the borer of the spade), who is a great saint  The l}ir{g raised a
query, how a house breaker could be a saint. Basava replied ;hat he
bestowed his plunier on people of the true faith* ; adding that he had
broken into the treasury with the best designs towards his majesty. Then
the thief carried home a party of the Jangams and gave them a diuner,

In the next legenda saint feasts his friends on poison nuts, which
prove harmless. Another raises a corpse from the dead. In 'the next
story narrating a journey made by two devotees, there is mention gfa
fig tree called the Dasava fig tree : so called from two bulls (the w?rd
Dbasava meaning a bull) having fought on this spot. On approaching
the tree they see the deity (Basava) therein and worship him. tI‘hey
pext cross a river dryshod, the stream giving way before the brandished

sword of a devotee. Ihe blessing given by a saint to a virgin wishes

her a century of life ; but she next day dies, and he restores her to her-
parents. . o

In the nest stary certaia (ajnuln) unbelievers dress up a .semblance
of a corpse which th-y bear before the house of a saint to see if he could
detect the delusion : but he went up to the bier and took the doll up by
the band and raised it to life. This of conrse persuaded his opponents
of the truth of his creed. -

Another saint named Suraya Candaia who worshipped Siva, used to’

pay yet greater homage to the Jangams : for he adored them first, and
the image afterwards : thus reversing the usual rule. Another used.to
listen to his guests while eating, and declared that l}e heard Siva him.
" self masticating, Nuy he literally fed the émage hanging at his neck,
~ which actually ate with him. Another saint and his deseiple are visited

® Precisely the doctrine taught in Parnell’s tale of The Hermit, \'vher?in the‘a.ngcl
steals a gold cup which he bestows on a miser. 1t frequently occu.rs in Hindu writings,

" Phus in Vemana, 111, 134 ¢ To give away what is our own is easy : }’)’e nhfno Cfm
be called liberal who scruples not to bestow in gifts the property of oth.ers. Likewise
in the Bhascara Satacam, verse 42, Danamu seya cori, &e. *¢ If the liberal man when
‘e gesirons to bestow a gift, should lack the means, let him resort to the goods of
o others: as the cloud waters the desart with streams which it borrows from ocean.”

The same principle may be seen in the laws of Manu ; andalso in’ the Musulman ru{el .
: i y TR
regarding the right that the faithfulhave to th{e goods ef idolaters, Indeed Parne e

. . K ]
ale hiag been traced to an Arabian source. 0 -

T
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by’a trapp of fairies (gandharva) with their wives, who protest they took
the saint for a bear, aud his disciple for an ox. e therefore cursed
them to be born as brates. They were released from the curse by fall-

ing under the artows of a worthy named Zommais, who coutinued to
offer seven animals daily to the image.

"This story is evidently copied from that of Cannappa the savage, men-
tioned in the third book. It is the only Jangam legend wherein I Lave
met with the mention of curses * '

This story concludes the fifth book : and the sixth describes those
acts of the saints which were performed to confute the assertions of the
Jainas. For instance ; a Jaina defies a devotes named Ecanta Ramaya,
and tells him that he is willing to adore Sivaif the devotee will prove:
his faith by beheading himself. This the saint declined as incon venient,
replying that this step was superfluous ; as numbers of the devout had
cut their heads to Siva, and then recovered life. IIe proceeds to tell
various legends, : :

In the first of these a salnt cuts off his head, and recovers it at the
end of three days. Another thipks this delay must have arisen from the
want of faith : so he cut off his head before the god who instantly re- -
placed it with another : and this feat was eucored till the temple was
full of heads. The next stories are regardix)g Jaina persecutions : one
Jangam is condemned to the flames, but fire will not burn him. e
then is released and destroys the Jaina images.  Another is a blind man
~who as a good deed digs a well, which the Jainas fill up. Ie gains his
sight and they go blind. : ’

The next is a legend of Siva and Parvati descending from heaven to
visit a Bramin boy, who thereupon embraces the Siva creed. 'This fuble
is very long but is narrated in a pleasing style of poetry. This Bramin
is allowed by the king to hold a public disputation with the Jainas. The .
Jainas now by their spells invoked the god of fire to destroy him, but he
remained unhurt : this is interpreted as meaning that they tried to kill
him by burniog his house. The Bramin now inflicts fever on the king,

" and the Jainas are unable to cure him., The Bramin not only cures :

* A curse isthe maingpring of all the braminical narrations. Throughout the Ma=
habharat this engine is constantiy brought into play : evea the present fable of Can~,
nappa is of braminiéal origin: for the legend is traced to the Skanda puran. We may

- recollect that a curse is the first moving cause of the Iliad, the Odyssey and the Eaeid ;
as well asin the Bhagavst and the Clo~d Mewsenger. But the peaceable puritanical
e of the Jangara books rarely admits even the mention of a curse, and this is per-
haps the only ingtance of oug of their saints resorting to that braminical weapoa,
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him, but removes a hump from his back. (This is one of the legends
told in the Socca-Natha Lila, or, Madhura Puran).

The Jainas having declared they would acknowledge no proof save
that by fire, the Bramin now wrote a Siva spell, and cast it into the flames
with a Jaina spell : the Jaina incantation is burpt, and the other is pre-
served, The Jainas now propose the water ordeal: and the writings
of both creeds are cast into the Cavary ; in this also their books perish-
+ ed, and the Saiva books floated.

The Siva disputant, who is named Pilla Nainar, now set up a number
of iron spikes on which he impaled the Jainas. This persecution is
countenanced by a king. Another account in the next page states that
the Jainas were saved because they embraced the Saiva creed. =

These stories regarding the Saivas and Jainas, appertain to an age,

previous to that of Basava. ,
The same narrator adds the following legend. There was a faithful

devotee named Nami Nandi, who used to collect ghee (butter) as alins,
wherewith he lighted lamps in the temple of Siva. 'The Jainas opposed
him, and as he conld get no oil he complained to Siva, using the commen
threat of suicide. The god thereupou appeared to him,; and desired him
to Al the lamps with water which burnt remarkably well. I'hen the
god smote all the cattle that supplied the oil butter : and the people
humbling themselves before Nami Nandi, the saiut restored their cattle
to life—and they embraeed the Saiva creed.

: - Another saint pamed Sankhya Tonda, lived in the Chola country : he
was the son of a Buddhist, and as he could no where find men who
adored Siva, he prayed his god to destroy all the Jaiuas ; and, added he,
until thou grantest this prayer, I will daily fling three stones at thee.
At last Siva appeared, stretched out his arms, embraced him and granted
his prayer by destroying all the Jaiuas in the town.

The next legend is of a saint named Covvuri Bramhaya, who held dis--

cussions with the Jains, and as they demanded a miracle, thatof reviv-
" ing a tree from its ashes, he accepted the challenge, and this convinced

~them.

But his wife Suggalavva, had a Saiva

baron named Desinga Ballahu,
She requested him to

named Devara Dasaya as her spiritual guide.

There was a Jain gura, who was the confessor to a petty prince or

destroy all the Jainas. . But the Jing* slaudered bhim to the king, who

counselled her that it was very wrong for a husband and wife to haye

. L o 3 .
L]
* Jina or Jina Deva, isthe name used for the deity by the people who call thems. *ves
Jins, or Jainas, . .

L

-
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* the universe.
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Sepfirate confessors, She was offended and replied that a penitent is
just as strongly bound to the confessor (guru) as a wife is to ber husband,
She reminded bim that this was stipulated at the time of their marriage :
and it would be better that they should separate than break that promise.
Assemble your Jins, said she, and let them dispute with my confessor,
and let the termination of the dispute decide our creed. This debate
took place. Devara Dasaya asserted that the deity (Siva) pervaded all ‘
They replied, if your god fills all space, it surely is super-
fluous to assemble in temples o adore him. Dasaya replied :—* The
king rules the whole country, but it does not hence follow that every
one of his subjects isking. There is no occasion to attend temples as
“the deity is present with us all. Consider, the Chandra canta stone
(selenites, amber) has the lunar influence inherent, and melts at the lunar
ray ; so does the heart of the pious man melt at the divine influence:
for in him the deity is inherent. If we desire to have the milk of the
cow we must buy the calf too: for it alone influences the udder to flow :
thus none but the faithful adorer can derive any good from worship.
The pearl shell rejects all common rain and is impregnated with pearls
only by the genial showers of (Swati) the asterism Arcturus. In like
manner the faithful Vira Saiva’s heart expands to the influence of Siva
alone.”

They then asked whether Siva was the body or the soul of the world., .
He replied * Life and its properties do not appertain to the divine being.
The living soul is in bondage to works but the deity acts fromn will alone,
The deity is in our bodies, latent, as fire is in wood or oil inseeds: co-
existent and hidden.”

They replied saying, you say that Siva fills all space, and add that the
divine influence is immortal: while the vital spark is mortal. This
should be proved. Besides there must be one common principle of life
estending from brutes up to deity, Explain this,

He replied, oil exists in linseed ‘though it is imperceptible.* Thé
deity shall be attained by the wise, no fool can attain to him for he per-

"'+ vades all nature. Of this I will convince you by destroying this Jaina

ro-

Al

town (a town nawmed Potla Cheruva) and as a mark of my power, said
he, tell me what is in this jar—verily the deity is therein. So saying
he produed a jar containing a snake: and on opening it the snake was
found metamorphosad inte a erystal (lingam) image. This convinced

S ®

~— 5. . N
\"\I o?‘t some further argumentation, which’is tedious, and just as inconclusive as the

338 e
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his opponents, ~ He then pulled down all the Jaina temples and set-up
this image to be worshipped under the name Uttar Eswara.

The pext legend is similar : degcribing the setting up of Saiva images
in Jaina temples. 'The next is yet wilder. The Jainas delude a Samte
who is blind, into one of their temples and setting his face towards
(Jin-eswara) their idol, assure him it is (a lingam) an image of Siva: he
'worships it : whereupon the Jaina image burst to pieces and in its stead
there appeared the image of Siva.

The prince Bizzala (who employed Basava as his minister) now opa
poses the Jangam faith ; being himself a Jain. On one occasion he sets
up an image of the god Gopala [this is the name of a braminical god :
but it is stated that this was doue merely to annoy the Virasaivas], He
desired all people to worship this image. A zealot named Bagayya re-
fuses to obey. The king complains of this: but Basava interpose sta~
ting that if Basaya neglected his duties he merited punishment but he
could not be expected to honour a new god. .,

The next legend (told in the braminical puranas likewise) is that of

Bhringi, and deserves notice (though pitiably siliy) merely because very
popular.  This Bbringi was a devout gervant of Siva (Jupiter) on Kai-
lasa (Olympus) and wished to honour Siva in the rite ealled pradaza-
nam (encircling him, circumambulation). But he declined paying ahy
homae to Parvati (Juno) and as Siva was in the (Arddha-nari) hermu.
phrodite form* (the right half of his body being wale and the left fe-
male) Bhringi asummed the form of a (bhringam) wasp and bored ¢
passage for himself between these figures : thus excluding Parvati trbn
‘bis homage. The goddess was offended at this and by a curse dried ug
the zealot's body, abstracting all his flesh and blood, and reducing him
to nobody. To comfort him Siva presented him with a third leg, and it
_ this reptile shape Bhringi (Tripos tripudians) appears in all the Siv:
temples, being an especial favourite with the god, and celebrated as :
dancer, though a ‘dwarf. Basava tells the king this story to shew the
. value and potency of faith.
" A variety of other legends of miracles may be passed over; as deserv.
ing less notice than a dispute -regarding the comparative potency o
Siva and Krishna, who is the great god of the Bramins. The sermor
against Krishna is delivered in the presence of the king by a Jangan
named Bachi Devaiia.

- Both Krishna, said he, and all the other gods are vastly mfenor te
Siva. For, were they really mighty how does it happen that they cannof

K ot
¢ See the prints in Moor’s Ilindu Pantheon, \‘i“\
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\”\‘ngcntc themselves when misfortunes befal them ? Neither Jainas nor

Bauddhas’worship the true god. Siva alone is supreme.

This book closes with a violent attack (in 400 lines of verse) on the
adorers of Krishna (Vishnu) who is declared to be by their own confes-
sion not only a sinner but subject to degradation and death : * Vishou was
finally expelled from éarth for his crimes and took refuge in the ocean.”
Siva is declared to be the supreme being, “ one of whose servants would

« suffice to destroy Vishnu with all his adorers.” At the close of this dis-
course, the prince (Bizzala) renounces the new braminical god (Gopala,
or, Krishua) whom he had lately set up.

The seventh and last book (containing more than 2000 lines), describes

fthe homage paid by Basava, as king’s minister, to varions parier*

saints who adore Siva. The Bramins complain to the baron (Bizzala) of
this conduct : and being summoned, Basava brings the pariar (sitting
with him in bis palankeen), to the palace. Being therefore exclnded,
Basava spreads his shawl at the gate and with his pariar fricnd seats
himself on it. The king reprr;aches him for behaving in this. manner,
setting at defiance all the rules of caste: and expresses his apprehension
that this may bring a curse on the land and heaven may withhold its
rain. -~ - ' -

Basava replies by telling some stories to prove that pariars are quite
as good as Bramins, and that caste itself is a mere braminical device.
He states that ** the Vedas define but two castes, namely ( pravarfica
and nivartica) the active and the contemplative.. What avail casles re-
cently instituted ? Surely faith (bhacti) is the only point in which 6 ne
man is superior to another. The Bramins here present are totally in-’
ferior to this pariar. v

Then fullow other extravagant stories wherem “ the dog of a worship-
per of Siva is declared as good as any worshipper of Vishnu"—Ofa
snake that dies as a punishment for biting a Jangam—Of a Jangam girl
who considered herself defiled because touched by a Bramin woman :
« pecause touching a Bramin would be a defilement even to the dogs of
a Saivite’s house. The Bramins are annoyed at being set below dogs, '

* The word Pariar is originally Tami), parey, plural pareyer; and signifies a drummer
(from parra, a drum whence parrayan). For the pariahs bold the hereditary village
employment of Zoty, or Pettiyaun: answering to the Baxon villein, or serfand one of -
their stated duties is to foat the drum ou public oecasions. The Spaniards have used this
Zlindw phrase in South Awmerica: where they epply it to labourers and Indians: from
Braz:l too, they brought the word pegn whxch there signilies either a foot soldxer,

'seh JM servant, or a labouret in general
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and affirm that at least a dog cannot read the vedas: a Jangam, howpver,
desires his dog to try, and it succeeds very well.

Besides, Basava assures the baron that in many houses the dogs read
the vedas quite as well as their masters. This is not impossible.

A zealot hears a man reading the legends in honour of Vishnu: but
avoiding those which speak of Siva. Unable by argument to persuade
the reader to do justice to his patron god, he killed him.

A woman who is 2 Jeper is driver out of the town by the Bramins::
she attempts to visit a Siva temple : the god meets and heals her, and
ipicts the leprosy on the Bramins. There follow many more miracles.

Basava’s zealous exertions had now encouraged the Saivites to treat
the Bramins and their temples with great neglect : and the king ‘r'eceives"
many complaints that the Jungams were gradually infringing ou the
rights of all other creeds. Some complaints are made by (boyas) herds-
men : who now lost the dinners (prasadam) which they (as cowherds)
had hitherto been used to receive from those who formerly worshipped
at the temple of Siva.

On being questioned regarding this by the prince, Basava declares that
these men had a claim to the (prasad) blessed food bestowed at the Siva
temples, but had no right to enter the houses of Jangams nor even to
see their food. The claimants replied that at Casi, Gaya, and Prayaga
(the sacred cities), they eujoyed this privilege: and therefore claimed it.
He answered that they could claim nothing that is not offered at a Siva

* temple. “ We of the Vira Saiva sect, he added, will not even tolerate

1

the sight of a Saivite. But, said he, if you choose, you may dine with
me to-day on poison ; I shall be happy to see you."—The story ends in
Basava eating the poison with impunity, through the power of (prasadam)

_ the benediction which he utters over the food.

Rizzala then looks upon Basava as more migﬁty than Siva himself,

as having ‘swallowed the poison: whereas Siva does not venture to

swallow the venom, arid merely holds it in his throat This alludes to a
well known story regarding Siva. :

On another occasion Basava is invited to dme in company with some
Braniins and declines it : because he will not eat with those who neglect
to bless the food in the name of Siva, _

The next is a story about some cows which are faithful ta Siva, and
refuse food offered to them by any but Jangams: indeed, they will nop
eat until they behold the image and make an obeisance to it. «Ths. «
a cow in the house of a devotee has more religion than a Saivit-> ¢*~
how can you be so brutish as to wash the feet of Bramins ?” ™

'

Fe

1840.] =, . Account of the Basava Puran. ~ 289

1

’#nother devotee's wife bears him twins: he has provided only one

fage, wliich as usual, he hangs at the neck of the first born, and for want
of a second he refuses to receive the second infant. This is applaunded
as a mark of great devotion, :

Basava further says to the baron, “ How can I convince you of the
supremacy of Siva ?" i} is as idle as teaching a blind man what light is.
Your conduct is as fooh\h as using a golden plough, and thes sowing

¢ thistles. Consider h 1w uaavanlmo were the sacrifices offered to Bramins
by Gautama, by Dadhichi, by Daxa, the emperor Bali and others. ‘No
honours that you can offer to Bramins can in merit equal worship offered
to the (lingam) image.” :

His friend Jagad- Eca-malla is convmced of the folly of adoring Bra-
mins, and offered his thanks to Basava: who now spoke to him in con-
fidence, saying after a short time a dreadful ecrime will take place here:

. and you are to slay him who commits it : after which Siva will appear
visibly to you. o -

There were two brothers named Allaiia and Madhupaiia constantly in
attendance upon Basava: the baron (Bizzala) caused their eyes to be
put out, but Basava and the other worthies restored their sight, after
which they blotted out all the accounts kept in the royal treasury. They
now sent for Jagadeca Malla, and told him that the appointed time was
come for him to slay an offender. Basava now retired from the town,
which was immediately filled with outrages, so much so that the devo-
tees fled from it. Malla was appointed to put the baron Bizzala to death
but went home without effecting this. His mother reproached him for
failing ro obey the command of Basava. She said, surely had they wish-
ed it the worthies were well able to do this themselves: they entrusted
it to you merely as a favour conferred on you. If you disobey them I
wish you may become a dog and live on (prasadam) rice given as alms.

Hereupon she treated him asa dog, and threw rice on the floor for
him to eat. But the other worthies came to console himn, and even ate
what he left. They then led him to the palace of Bizzala whom these
three men slew* They then returned home, and Malla paid homage
to his mother. Then remorse at the crime made them seek to kill them-
selves, but their god Siva appeared visibly and carried them all to
Cailasa. - S

L]

¢ This murder resembles the deed committed in the House of (‘ommoni on 30th Dec. .
5% (see S8almon’s Chrouological History), wWhen a quaker wounied several people de-
/)3 at he was inspired to slay every maun who sat in that house,
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After the death of Bizzala,* Basava retired to the pagoda at C\:dﬁh
Sangaweswaram, and prayed to Siva to take him to himself.. ﬁereupon
the god came out of the temple and appeared in visible form, and on
being adored by Basava took him to himself (aikyam, unitedness, one-
ness, took place), while the people sung his praise : and -thenceforward
all the worthies adored Basava as being Siva himse_if":

The poet concludes by apologizing for the prosaic style in which he
has recorded the History of Basava. . o

In a former essay, on the Jangams, it has been shewn that from local
records the death of Bizzala appears to have occurred in the saca year.
1090 or, A. D. 1168, Dr. Fravcis Buchanan, however, gives . more
remote date (357 years earlier) to the events in question. e states
that * in the year Vicrama (3875 of the Kaliyugam), Basava went with
his sister to Kalyanam”—and specifies that this corresponds with A. D.
775 ; and ¥ the time for Basava’s remaining on earth terminated in the
year Raxasa, 3211 of the Kaliyugam”—adding that this corres-
ponds with A. D. 811: and that Basava's  absorption” or.death took
place on Wednesday the first of Murgarisiras, at 21 hours (ghurries) of
the night. Vide Buchanan's Journal in Mysore and Canara, 4to, vol. 3,
T p. 264,

But this author does not cite proofs of the dates thus minutely speci-
fied : and the later calculation (placing the death of Bizzala in A. D..
1168) is more likely to be correct.

" Somia of Pidupidu (in his preface to his Padya version of “the
Puran) states that his ancestor, Somanatha of Palacurru, wrote the
dwipada puran in the days of a prince named Pratapa Rudra. - (This
king according to Colonel Mackenzie reigned at Warangole from A. D.
1456 to 1477). And he adds that in those days the fear of the ap-
proaching Mahomedan rulers was prevalent. This agrees with the

. known period of the Mahomedan invasion of Warangole.f That puran
. is written by Somanatha in Telugu : it mentions no earlier poem : and
is considered by the Jangams as their most ancient record.

. 'The strong antipathy that exists between the Bramins and the Jan-

& It willbe remembered that the Jaina account of this murder deviates in several im
portant particulars : and probably is the true account. It is printed by{Mr. Elliot in this
Journal for 1838, page 212, The miraculous absorption of Basava’s body is evidenﬂy

- meant to'denote that he was not buried.
.. + See Briggs’s Mahomedan Power in“India, “vol. 2, page 311, date of A, D, 1368»- uc
. page 448 of A, D, 1436, : . N f“'
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.g«ms makes each party avoid menti‘oning the authors respected by their
opponents. This renders a comparison of dates far from easy. The

~ Jaina chronologists mentioned in the former essay have perhaps record-

ed the'fras dates of the history : and the precise antiquity of the puran
is interesting to those who cultivate Telugu literature ; because the
peculiarities of the*@alect give reason to believe it the most ancient
existing composition il the language.

¥

\

13

POSTSCRIPT. N

THose who wish well to the literature of India will hail with pleasure

a notification which appears én the Foreign Quarterly Review, regarding
a society now founded in London ¢ for the advancement of Oriental
Literature by the publication of the Original Texts.” With the Earw
oF Munster as President, and Professor Wrirson as Vice President,
there is every prospect of its leading to results highly desirable. The
Devanagari texts may be best published in Bengal or in Europe : that
type being foreign to Southern ¥ndia. But the Telugu, Canarese and
Tamil printing (including Sanscrit publications in those alphabets) to
be rapidly, cheaply, and correctly executed, should be ordered to be done
at Madras and other towns, where we find an abundance of presses well
supplied with the requisite types; and where there is no want of skilful
compositors who are themselves natives.

" As poticed in a former page of this Journal* it is much to be re-
gretted that an ample collection of native literature, more than a thou-
sand volumes, in the Telugu, Tamil and Canarese characters, should be-
removed from their proper sphere and lie useless in Lonpon ; part being
at the Inpra Housk and part at the Rovar. Asiatic Socrery’s Library ;
while at Madras we often are at a loss for the aid they might afford.
In those museums I found some volumes (treated as mere curiosities)
which if transferred to Madras might do solid service to Indian history
and literature. Regarding remote times, the documents are not wante
ing: books of a date earlier than the Mahomedan invasion are easily
found. Bat the bigotry of the Mahomedans and the indifference of the
English rendered the survival of the more modern native literature
precarious, and scveral works of merit may now depend (as did the

“writings of Praprus) on a single manuscript. Because during these
-ages of neglect a volume however éxcellent, was but seldom transcnb-
U |

* Madras Journal, No, 26, page 177,
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»d ; and some works have become as scarce as are the MSS. of Anrs’ro- .
puanes, Some of these have found their way to England: and as a -

case in point thereis a work (the Parama yoga Vilasam, in Telugn)
A 4 4

of which I with much difficulty obtained one copy at Maeziipatam :
two others (incomplete) have with his usual kindness been transmitted

o me by Professor Wilson: and another manusr’lpt I discovered at -

Oxrowrp in the Boureran library, whence 1 y.f hope to obtain per-
mission to borrow it. ¥ would willingly transr.it a more legible copy
slong with it in returning the original, whick if left to its fate will pelhaps
before long feast the worms.

VI.—On the Structure of the Sevdlik Hills and ‘the Organic Remains
found in them,— By Pnomr T. CAuTLEY, EsQ., Capt. Bengal Artillery,
F G. S.*

The mountains, a part of which I am about to deqcnbe range (with
the exception of the debouchureq of rivers) almost uninterraptedly from
the Sutluj, which separates the territory of the British Government from
that of the Sikh chieftain, Runjeet Sing, to the Burhampootur river, and
the district of Cooch Behar. Thelr general bearing, in the portion near
the Sutluj, is N. W. and S E.; but in that approaching the Bur-
bampoctur, it is many points nearer direct east and west. They lie at
the foot of the great Himalayan chain, with which they are in some
parts connected by a succession of low mountains ; but in others, as in
the districts under review, they are separated by valleys from three to
ten miles in width, and called by the natives Deyra Dhoon, Kearda
Dhoon, &c., or the Valley of Deyra, the Valley of Kearda, &c. The
highest peaks do not far exceed 3000 feet, and the generality of the sum-
anits vary fiom 2000 to 2500 above the level of the sea. "It is necessary,
10wever, to premise, that my observations have not extended further
sastward than the Ganges; and that whatever I may record, in this
saper, beyond that river, is given on the authority of others.

Between the Ganges and Jumna rivers, this line of mountains is sepa«
;ated from the great chain of the Himalayas by the Dhoon, or valley of
Deyra, the average width of which may be under ten miles. At'the’

’

. e Y
% From the Transactions of the Geological Society of London, Second Seuea, vol. 9T

{

1840.] ™ On the Sevdlik Hills.: . 293 -
1 - . .

Ganges, or south-eastern extremity, a road passes between the chain and
the river ; and no difficulty whatever is offered to the approach to the
valley. At the opposite or Jumna extremity, on the contrary, the moun-

tains are ixgmany places scarped into the river; and the footpath used

by the boat aﬂ&vaf:t\ people, is an irregular track, over ridge and through

hollow, and impinges tpon the river at those points only where the stream,
in its meandering course, strikes the opposite side of the channel. The
intermediate roads, or ghits, follow the rivers or hill-streams; for in

such an utter confusion of mountains, any other passage is impossible.

A few of these roads are passable for wheeled carriages, but the general«
ity are bad footpaths. Between the Jumna and the Sutluj are two other

vallevs, the Kearda and the Pinjore, separated from each other by one
of those complex masses of mountains which connect the lower with the
upper Himalaya range. 'The hills are generally less precipitous in this
neighbourhvod ; and the bigher points and ridges are separatel by

valleys, affording a drainage to the country, and displaying on each side
high and beautiful sections of the stratification These valleys, or pla-
teaux—for, with reference to the rivers running below them, they may

be considered as such—vary in width, but extend along the whole course

of the mountain-streams.

As much confusion miy be avoided, in the absence of a native name
for the whole range of these mountains between the Sutluj and the Bur=
hampootur, by establishing one, which may be considered legitimate, I
wish to propose that of Sevilik,* formerly applied to the portion be-

-

* In Smith’s Exotic Botany, vol. i. p. 9., is the description of the RAododendron arbo=
reum : he refers it ** to the mountainous tract called the Sewalic chain, which separates
the plains of Hindostan, between 75° and 85° E. long. from the Jlimalaya mountains. I
make the guotation for the value of the nama, though the statement is evideotly wrongs
the rhododendron in question growing in the Himalayas themselves at a high elevation,
and in company with oaks. The chain separating the plains of Hindostan from the Hia
malayas, which isthe one now under review, is subject to a meau temperature perfectly
inimical to oaks and the Rhododendron arbcreum. The name i3 quoted also in Dow's
History, and in aome traditional writings in the possession of the high priest or Mahant
residing at Deyra. The derivation supplied by the high priest is as follows s

“ SEWALIK, a corruption of Skibwalla, 2 name given to the tract of mountains between
the Jumna and the Ganges, from having been the residence of Ayshoor Shib, a name of
Mahadeo and his son Gun, who, uader the form of an elephant, had charge of the wes«
terly portion, from the village of Doodhli to the Jumna; which portion is also called
Gungujur (gufur, elephant) : the portion eastward from Doodhli, or between that vile

- Jage.and Hurdwar, is called Deodhar, from its being the especial residence of Deota, or
”\_Ay shoor Bhib, The whole tract, horvever, | between the Jumna and the Ganges, is calle
(LShnyalla, or the habitation of Shib.”
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. tween the Ganges and the Jumna ; a name which appears to me better
than that of the * Lower Hills” or the “ Sub-Himalayan,” terms,
equally applicable to the subordinate ranges northwards of the Hima-
layas, Bt

These preliminary observations will make the éa?é: acquainted
with the field of our fossil discoveries; and I pr;ceed to the descrip-
tion of the geological features of the tract. Thf formations composing
the hills, consist of beds of boulders or shir rle, either loosely mix-
ed or agglutipated by clay and carbonate of lime; of sands of various
degrees of consistency; of marl or clay conglomerate ;¢ and of an infinite
variety of clays; the two latter being most extensively developed to
the westward of the Jumna. The strata dip from 15 to 33 de-rees,

generally towards the north ; and the breadth of the mclmed beds is from
six to eight miles.

The succession of the strata is irregular, with the exception of the
shingle in the more northern tracts, where it appears to overlay as well
as to alternate with the sandstones; whereas, although the debris is in
considerable abundance in the water-courses, and oo the flanks of the
hills, I have never met with these shingle-beds south of the most north-
ern half of the hills, A similar remark applies to the marl, but in a
contrary direction, asit occurs only to the south. The want of the
marl in the northern sections may be accounted for, by sappossing it to
have been eithera local deposition or a general one, which is not exposed

. throughout its entire range. -

*

Although I consider the whole of this tract of mountain as composed
of one formation, it may be of use to divide the portion between the
Jumna and Ganges, from that westward of the former river, as it ap-
pears to me, that there is a marked difference (as before stated) in the
shingle strata, as well as in the position and number of the clay beds;
although perhaps nothing further than would be exhibited on any ex-
tended line of country, formed of debris from different tracts of moun-
tains, The causes which upheaved this district, apparently acted more
energetically in the contracted surface eastward of the Jumnpa, than
in that to the westward ; though, in the latter, the surface upheaved is
much more extended. I shall therefore divide these notes into two

@ Icall this stratum clay-conglomerate, the beds being composed of fragments of an
indurated clay, cemented together by clay, sand, and carbonate of lime 5 the clay f{izelfy
effervescing strongly with acids. The rock i is, in grneral, exceedingly hard and tough,
as is shown in those parts where it is in contact with the stream of the rivers, whl n"z' vt
pear to have had little power upon it,

-
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stctions; the first consisting of the tract between the Jumna and
Ganges; the second, that westward of the Jumpa. To commence, there-
fore, with the range between the two rivers.

<

. Hiris BETweEN THE Jumna AND GANGEs.

Shingle and Suastone.—The beds of shingle are of enormous  thick-
ness, and alternate with the sandstone. The former precisely resemble
-~ the shingle in the bedé\\ of the existing great rivers of the country, and
consist of boulders of }ranite, gneiss, mica slate, quartz, hornblende
schidt, and traps; and every other rock, through which these rivers hold
their course. If the beds of the Jumna and Ganges were to be upheav-
ed, in the same way as those of former rivers, the appearance of the
sf¥ata would be exactly similar. The sandstone consists either of grains
of pure quartz, with different proportions of mica, or of an admixture of
the other ingredients so common in all river sands. The presence of
oxyd of iron causes a great variety in colour, from red to gray, whilst
the induration of the rock appears to depend on the proportion of car-
bonate of lime. In the more easterly limit opposite Hurdwar, as well as
other places, the stone is quarried for building; and in many localities
where it is crystalline, it is highly valvable in architecture. On the
Jumna are the remains of an ancient huntiog palace, built by the em-
peror Shak Juhan at the end of the 17th century ; and although now in
utter ruin, amongst its fragments are capitals of columns, and scolloped
- arch work, &e. cut in this sandstone, which prove it to be well-adapted
_for architectural purposes. It is easily worked, and the mixture of mica
‘ gives two splitting surfaces. On exposure to weather, however, it exfo~
Yiates and crumbles, as is conspicuously shown in some lintels, still in
position at Badshahmuhul. The colours of the clays are endless ; and
~ a light blue variety, which is found under the marl, as well as higher up
in the series, where it contains fresh-water shelis, is exceedingly pure.
The strata of this blue clay are thin, but those of the other varieties are
of all dimensions.

ZLignite.—Carbonaceous matter occurs throughout the sandstones, either
ia dc;tached fragments exhibiting vegetable origin, or in strata or seams
composed of sandstone and lignite in equal proportions. Lignite is also
found in the marl, but generally in the form of black dust; leaving, on
its removal, an indistinct, vegétable impression, In one instance, I also
met with it in the shingle strata. It has pever been found in sufficient
abundance to excite an inquiry as to its adaptatlon for wconomical pur-
Zesfes ; though it is common to the whole of this tract of mountains.

oy
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Eastward of the Ganges it has been found, to the north of the Morada-
bad district ; and it agrees in every respect with that found elsdwhere.
It has also been met with at points still more easterly; but the examin-
ation of that tract has been very slight. The most interesting nniat at
which I have found lignite, is at the mouth of the Kalowgl 1,)75.:35, one of
the entrances into the Deyra Dhoon, from the plafs. A stratum or
bed of yellow and red sand, about 18 inches thick; is there completely
charged with lignite, either in long flattened miasses, or in transverse
sections of tranks of trees, which show, by their elliptical form, effects

" of vertical pressure. The lignite, in these cases, constitutes merely the

outer covering; the interior of the trunk being composed of the sand- -

stone matrix. The bed is enveloped in strata of the marl, abounding in
the remains of animals ; and both the lignite bed and the marl, appear
at this point most distinctly to have been deposited in a hollow; the
beds, at their lateral extremities gradually attenuating, until they meet
the sandstone rock ; and the lower surface being concave.  Although the
marl is evidently limited at this spot, it seems to exist so generally in
extended strata, that, supposing it to have formed tracts of marsh land,
those tracts must have been very extensive. Ihave before remarked,
that I have seen the marl only on the southern limits of these hills, be-
tween the Jumna and Ganges. In crossing the former river, however
the same stratum, with the same organic remains, is wet with on the
porth of the mountain ridge, on which the town of Nahun stands. Here
the upheavement has been more violent thar. elsewhere ; and the point
of junction of this tract with the higher Himalayas is consequently much
dxslocated It is ‘necessary to state, that there are appearances of

_trap*“in the neighbourhood of these disturbances; a fact which may
Jead hereafter to an interesting geological disquisition on the point
of junction. Fossil wood, apparently dicotyledonous, abounds in the
sandstone  The woody fibre is generally perfect, but impregnated with
the sandstone, and frequently mixed with carbonaceous matter ; in which
case the fossil is black, and on fracture has the appearance of an inti-
mate mixtare of coal and sand, or of an imperfect coal. The only re-
mains of animals yet found are fragments of tortoises.

Marl, with Organic Remains.— As the marl is in greatest abundance
in this section, I will now give an account of its orgapic remains
conﬂmng myself to classes and genera. These fossils are in appearance

perfect, and the deep black colour which they have derived from hy- N

* Dr. Falconer has made the same observahon. Jaurn. Agiatic Soc, Bengal, vo?a ("ﬁ/

P. 50 ; date of communication, 3d January 1835,
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drate of iron, renders them ornamental. The medullary cavities are,
in many cases, filled with pyrites, and in others with pure white cry-
stallized carbonate of lime. The greater part of the fossils, already
protured, is from the deposit in the Kalowala Pass; and as my collec-
tion is not\ﬁ»lv Jarge, but abundant in different genera, the number
already found in such a limited space, indicates the great variety of
animal remains, whick a diligent and extensive search may produce.
Teeth, and the more solid part of the bones, are found in the greatest
quantity. Most of the former are perfect, and as sharp in their outline
as when the animals existed ; and even in the fragments, the sharpness

* of the fracture proves, that they were quietly deposited in the sedi-

ent in which they are found. The following is a list of the fossils al-
ready discovered in the marl :—

MaMararia.

Pachydermata.... . Teeth, and the remains of a species of Anthracotherium.,

Carmvo;a‘..........Genera doubtful ; but some of the teeth correspond
with the third incisor of the bear.

Rodentia......e.. ...Rat, and a small variety of castor.

Ruminantia ..... ...Deer, several varieties, and one molar of a very small

species.
Solipeda. .« s+ o ....Horse, one incisor, and one molar from the right sxde

of the upper jaw : they exhibit a peculiarity in the

form of the enamel flexures. ‘

REPTILIA, -

Crocodilid...... oGharidl. (Gavial of naturalists.) Teeth and bones
in abundance.
Crocndile. 'Teeth, in great abundance, fragments of
: the osseous plates, vertebra, and other bones.

Chelonid.onees vous «JEmys. Fragments of the plates of the back very per-

fect; also ribs, with the attached osseous part of
the buckler.

Tryoniz. Ditto, ditto. Some marked differences in

the form and position of the rugous surface of the

fragments of the buckler, may hereafter point out

¢ a variety of species.

N

¢« Ppsces.

l"erti’brw and Scales—The latter doubtful.
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TESTACEA.

En'alve............. .ee Imperfect but resembling Unio. Untvalve : a cast
resembling that of the I‘alu(lma of the preseut
fresh-water.®

Besxdes these more easily determinable remams, e have been
_found a number of incisor teeth, which I cannot ,assxgn to any genus;
L also quantities of bones, in fragments, and portions of ribs, one of which

must have belonged to a large animal ; also vertebree, matatarsal or car-
pal bones, &c. With the exception of the teeth, the remains are gene-

rally in fragments, and separated ; nor does it appear probable that we.

shall meet with anything approaching to a complete skeleton.

In the tract then between the Jumna and Ganges, the fossil rer-ius

as yet discovered are thus disposed :—

Skingle, or Gravel Beds—Lignite, scarce,

Sandstone ... ccovsnse. Trunks of dicotyledonous trees in great abund-
ance ; lignite, and remains of reptiles.

Marl...... . vee.siers ... Remains of mammafers, reptiles, fishes, shells,
and lignite.

The mineral products are, carbonate of lime, the general cement of
the whole formation, also in stalactites and stalagmites; selenite, in
small tabular crystals; and pyrites, but apparently in the neighbour-

" hood of organic remains only. Soda abounds throughout the mountains,
efflorescing on the shingle and sandstone rocks; and the presence of
‘this alkali may explain the partial disintegration of the boulders of which
the shingle is composed: for, I believe, I am right in asserting, that
every variety of boulder, from granite to quartz and sandstones, has been
acted on: and when it happens that the boulders can be removed entire
from the bed, they fall to pieces, either after exposure to the air for a
time, or by pressure of the hand immediately. With regard to fractures
in some of the boulders, and their consolidation on different planes, as
in a slip of stratification, no remark whatever appears requisite, as these
. are the necessary consequences of that movement, which raised the beds
from their horizontal position, There does not appear to be any turther
remark necessary on this tract, mere than can be reserved for the gene-
ral summary ; I shall therefore proceed to describe the hills westward of
the Juwna. .

* The only univalve which has been yet found in the marl is the cast above.mentici. -

ed, from the rock north of Nahun, I have _entercd .t here, considering, as1 do, that
the deposits ave identical, -

e

- .
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. Hizns West or Tan JuMna,

These, as I before stated, consist of the same series of shingle, sand,
clays, and marls; but they differ, in the beds of shingle being less abun-
dant, although equally inclined, and in containing a different description
of boulder. The rolled fragments eastward of the Jumna are all of pri-
mary or lower rocks, whilst those to the westward are confined to varie-
ties of clay slate, and quartz. ,The marl, which, between the Jumna
and Ganges shows itself inthe southern limits, is here exposed at a
point north of Nahun, cropping out on the northern slope of the moun-
tain ; and the fossil remains resemble those found in the marl eastward
of the Jumna, consisting of mammafers, crocodiles, tortoises, fishes, and
Si@ls.  From Nahun to the plains there is a succession of sandstones
and clays, without any abundance of shingle. The sandstone, which, in
the vicinity of Nahan, is much indurated, and used for building, be-
comes softer on approaching the plains ; long before reaching which, the
whole formation consists of an interminable succession of sandstones and
clays, the latter being in the greatest abundance, of every variety of
colour, and dipping, on an average, 20° to the north. The topogra-
phical outline of these mountams, shows a considerable south-
ing of upheavement, in the hills westward of the Jumna:
and the circumstance of the fossil remains abounding in the
sandstones and clays in this tract, and not in that between the
Jumna and the Ganges, may probably be due to the non-upheave-
ment of the line on its prolongation eastward of the Jumna., The
action, in all probability, was exerted irregularly; and although in
the large scale we may lay down the dip and direction with accuracy, the
former as varying fiom 15° to 35°, and the latter from N. E. to S. W.,
local details give very different results. :

The sandstone rock, from which the fossil remains sent to the So-
ciety’s Museum were extracted, reposes at the above angle, over num-
berless beds of clays, more or less rich in testaceous remains. The
fossil bones lie in great abundance on the surface of the slopes in the
neighbourhood of the sandstone, amongst the ruins of fallen cliffs, in the
beds of water-courses, &c. The bones which we have had the good
fortune to dig out of therock are perfectly sharp, and in all their
original perfection. I may here advert to a circumstance to which the
preservation of $he water-worn specimens is chiefly due. The sandstone is
‘generally soft, but in the proximity of the fossils it becomes ferrugin-
ous_.conchetionary, and so hard as to turn the edge of the chisel; and
thus protects the fossil from destruction in its progress, as a boulder
along the torrent's bed. These concretions are occasionally globular,
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and become singularly conspicuous, by the weathering of some of the
ridges, when the mass of rock takes the appearance of huge spherical
concretions piled confusedly on each other.

The organic remains of this sandstone yet brought to light, belong to
the following classes and genera: most of the species are new; and
the appearance of totally undescribed forms will add very considerably
to our fossil genera. The new genera themselves will be the subject of
separate accounts in their proper place. ° ':..: .

Mammaria.
-Pachydermata.. Mastodon—elephant—rhinoceros—hippopotamus—hog.
Carnivora ......Canipe and feline. P
Ruminantia... ...Elk—ox—deer in great varieties.
Solipeda... ... ...Horse.

Rrorprivta.

Crocodilia........Gharial—crocodile ; both very closely corresponding
‘  with the existing species pow in the rivers, Lacer-
tine remains indeterminable,

Chelonia. .....,.Emys and tryoniz; some of the fragments are of the
most gigantic proportions. Of the smaller varieties,
neatly entire specimens have been found ; upper buck-
ler and carapax complete. My cabinet also contains
three heads, wanting only the occipital portion of the
cranium, :

P1sces.

Genera not established.
Many other fragments have been found, but so imperfect as to render
a classification impossible. I may remark, that there appears to be no
end to the variety as well as quantity of these remains; and we may ex-
pect to do much, even in this remote region, in advancing the inquiries
respecting fossil zoology.
Of each genus above mentioned, with the exception of the horse and
_the carnivora, I have already almost perfect skulls. The bones of the
l.Jody, however, appear to have been much broken and mutilated ; but
it is a singular fact, that from many places where the fossils have been
found as mere debris of fallen cliffs, fragments of bone have been obtain-
ed, which have admitted of being joined, although the

A n frat. nred ends
were coated with ‘carbonate of lime, as if they had been fossilizéi= se-

_Parately, A beautiful example of this, is exhibited in an almost perfect

S

«

P
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rib of 41 elephant or mastodon, which is forwarded to the Socigty’s Mu-
seum, and which consisted of no less than eight pieces. A perfect hu-
merus of a ruminant has been secured in this state ; and the bones of
two hind legs, namely, the upper part of the metatarsal comxect?d to the
Jower portion of the tibia by the intermediate tarsal bones, with, also,
the os caleis entire, and all the smaller bones of the tarsus equally so.
These remains have belonged to an enormous animal, and, I believe, to
the same genus as that o*'.@%’(ull inmy possession, and now .under d.es-
cription by my friend Dr. Hugh Falconer, of the Bengal medical serv.xce,
and myself. Although I refrain from zoological details, I must mention,
that we have an animal evidently forming a connecting link between the
\FRhydermata and Ruminantia, or between the Tapir or Paleotherium,
and the latter order of mammalia, The hippopotamus of this sandstone
appears to be a new species, having six incisive teeth, besides other pe-
culiarities, particularly in the proportion of the bones of the head : the
tusks also differ from those described by Cuvier in his Ossemens Fossiles.
The great depth at which the marl lies beneath the upper strata, with
the discovery in it of remains of the horse, is an interesting fact. In the
sandstone strata the remains Of the horse are by no means scarce.
There appears, however, to be a local disposition in the deposits of
these remains. In some places the hippopotamus, elephant, mastodon,
crocodiley tortoise, &c., are found in abundance, with the remains of
ruminants; in others the hippopotamus and the water reptiles are al-
most totally absent, and only the remains of ruminants and carnivora
t’)ccur; all tending to prove that these animals werc destroyed on the
site of their habitats; and that this former world was not more myste-
rious than the present; that there were vast tracts of marsh and river,
with their attendant hippopotamiand crocodiles in the waters, and ele-
phants and mastodons in the neighbourhood ; and that there were other
tracts free from water and marsh, and frequented by their natural inha-
bitants, ruminants, carnivora, &c. ‘

Dr. Falconer, in a note read at a meeting of the Asiatic Society of
Calentta*, suggested the identity of this deposit with that near Prome,
some of the fossils from which have been so beautifully lithogiaphed in

the Society’s Transactionsf. The masigde®®n the S& éﬁ%ja are
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one coming into use ; the whole line of teeth stretching on a sr;ﬁice
19 inches, and forming an are of 90°, The front tooth I cannot disti
guish from that of the M. Latidens figured in the Geological Transe
tions; and the rear one, in the same animal, bears such perfect renen
blance to the M. Elephantoides, that I cannot help risking the conje
ture that the 3f, Latidens and the M. Elephantoides are onme and it
same animal ; the specimens, from which the ';pec1ﬁc charactcrs W v,x
taken, having been detached teeth, o~ | 5 .,L,

Bringing this forward in the way of suggestion may be of' usu, in m
timately leading to truth. The question, however, must be: detexmu;e
by a strict examination of specimens; and having advanced the '11/)‘

supposition, I will take care that the means shall be provided.* . ;!

The minerals in this tract, west of the Jumna, cofrespond - wx"x thinst
to the eastward, with the exception’ of the presence of the golu, whi iie
occurs in the beds of the rivers in these mountains, both eastwatd ofth
Ganges, and westward of the Jumna ; but I am not aware of its exié_!érqc
in the intermediate tract. Under Nabhun, gold-washers are coustaint]
employed during the dry months; their, daily return varying from rﬁw
annas to two rupees, or from 3d. to 45, The process is extremely rife
A piece of board, a long wooden trough, a ladle made out of & gouxu,
sieve of the large grass which grows so abundantly in this part of; th
country, and a piece of hollow bamboo with a little qmcksxlver, co.,gtx
tute the portable apparatus of these most primitive washers for the pre
cious metal.} A great deal of the gold-dust must necessarily be ]Oz( by
this method of proceeding; and all the mercury, as it is evaporaled H]
open air. The grains of gold are not larger than the small scal
_mica, so common in river sand ; and I have not heard that the mets ’has
been found in large masses. This geld, too, has its localities, somt
streams being much richer than others. Where is the [ountam h«ad !

* The rear or newly-formed teeth of every species of mastodon resemb)e thw ox th'

" elephant, so far as relates to the integrity of the apices or summits oftheu- nava\-t TSI
ridges ; and they might therefore be mistaken for those of the M. Elt'pllantm ders bw Al
observations which fbe conclusion, that the Ava specimens of mastedon bn wet

to two distingt spepies, were n¥bqgade on detached teeth, A repeated examin 2af 41 0.
the jawslé‘teet&lesnibed s ift, and the know]ed"e that hls aglmm wal
formed’ romj?me size 3 "

Jength agyl be€adth of the teeth,

of two sPecies, which I must retain i
trary s ﬁduced —RE¥EREE. ¢

urther particulars of the gold
1@ siatic Soclety of Benul vol

e,
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o some ‘stratum cf this alluvium, perhaps, yet to be discovered, as the
ufﬂ-ams *hiave no connexion with the higher mountains. A description
' M 1bie washers , and the method pracnsed by them eastward of the Gan-
bave been given in the Journal of the Asiatic Society ; and as there
‘ll;tle difference in the apparatus used at both places, it is not neces-
iy to refer {o it further. .-’

! xme of the fossils obtained by Mr. Colebrooke in the hills near Cooch
i ok, and described by Mr. Pentland*, are identical with some of those
o tabisined by the present %ery; and as the former were found in the
Waysost eastérn extremlty of this line, it is possible that a careful examina-

7 o vmuld prove the exxstence of animal remams throughout the whole

Pt

&

v‘ "d ioterminable dislocations, without any flats in the former, and the
re scattered ridges with the intermediate plateaux of the latter, would

. 2ad to a disquisition on the general formation of the dhoons or val-
l\ ~ l\mg between the Sevalik hills and the great chain, which the li-
wits of thxs communication will not admit, and must be left for futare
mév'w ' Tt will be sufficient to state, that the general form of the moun-
Mm epproaches more or less to a right angle, the long slope being co-
Y(‘(x 4 with vegetation, and the crest terminating in a perpendicular and
««rally mural cliff, which descende into the beds of the torrents. .The
st‘fx’uy from these cliffs is most picturesque, and many of the passes or
g‘ 415 up the torrents are bounded by gigantic walls of sandstone, vary-
iug both in height ‘and character, and subject to all the tortuosities de-
pp%cqt ona'river’s course, forcing its channel through a complication
m, woantaing, - This effect is considerably heightened by the pointed
aﬁi, iagged. style of the outline, depending on that abundance of clay
aﬁq uirbonate of lime throughout the whole formation, which permits
Y‘*) ibe shingle-beds to hold up their pointed summits in the wildest
unet imaginable. At places, a perfectly inaccessible necdle of shingle
rax‘t ‘its head far above the others, and is crowned by one solitary fir
: h-(rp Pinus : longifolia. 'This conical form, produced in the clays by -
wen 1 eving, is sometimes magnificently displayed, by the whole face of a
cf;g‘ viaisisting of light pink, yellow, and blue clays, being externally de-.
¢¢ A with small conical spires of the clay from top to bottom, a height
o&*{(u‘ ieet from .he bed of the river. The origin of this structure is
(m‘x\ :,mv)}y ; almle coping stone, of some harder material thau the,

oy

v"xu\l Transactions, Second Senes, vol ifi, p, 3; Plate XLV,
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‘matrix of the strata, and upon which the weather does not act so rapidly
as upon the clay. Under a bright sun, the beauty of these cliffs, with
their illumined pmnacles, is @quisite; particularly westward of the
Jumna. I have before adverted to the presence of great abundance of -
lime, forming stalactites, and the cement of the sandstone and conglo-

-merate. There is another striking method of deposition on the sur-
face of the large stones which Me in the beds of the rivers, and which,
during the greater part of the year, are in contact with the water. The
substance is very similar in appearance to"I g°coarse brown paper made

in this country; and is produced by the water, while washing the stone, - .

depositing its lime, and entangling the finer particles of vegetable mat-/* {
ter, sand and mica, until the stone acquires a superficial coating, of 7,
brownish yellow colour, which on rcmoval resembles the substancé‘:;e-
fo re mentioned.

Nore py rar Eprrorn Gron. Taans.

For detailed descriptions, by Capt. Cauntley, Dr. Falconer, Lieut. -
Baker, and others, of the most important animals found in the Sevilic
Hills, see Asiatic Researches; Caleutta, 1836; vol. xix. Part. I.; and
Journal of the Asiatic Society of Bengal, No 33. vol. iii. p. 527 ; Nos.
45, 46, and 48. vol. iv. pp. 495, 565, 706.; Nos. 49, 53, 55, 57, 58, 59,
60. vol. v. pp. 38, 291, 204, 486, 579, 661, 739, 763.

VII.—Notice on the Remains of a Fossil Monkey from the Tertiary
Strata of the Sewalik Hills in the North of Hindoostan.*—~By Capt.
P T. Caurcey, F. G. S., Bengal Artillery ; and H. FALco‘ma, IZSQ,
A D Benﬂal Medical Service.

i The most highly organized mammifers hitherto described in a fossil
state, so far as our information extends, belonged tothe Cheiroplera;
_and the instances of these on record are very few.f That quadruma-
nous remains should be wanting is by no means surprising, without the
‘necessity of supposing that they did not exist. The countries of which
the ancient races have been most completely investigated, had a climate
unsuited to be the habitat of the tribe, as we now knugit, when the 2
) k - 2 * 3 . ‘M
- *-From the Transactions of the Geological Society of London, Second Sericg,‘ﬁ. 5.
t Brewster’s Edinburgh Journal of Science.

.
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mbore recent or supetficial deposits were in progress of formation. If we

refer to the remote cpochs when the climate was suitable, and when

* genera now associated with the Monkeys were abundant, it is easy to

conceive that the latter might have existed in numbers, without their
remains beirg entombed. It requires in all instances many unconnected
circumstances for the preservation of organic bodies, and their subse-

- quent disclosure, “Amongst the most important of these are the habits
* and organization of the animals themselves. As in the case of birds, it

m?gm-be‘pred'rcated that TAs lucky concurrence of circumstances would
be rare with quadrumanous remains. The very perfection in the orga-

" “nization of the Monkey entails, as & consequence, that his solid frame
\*hould seldom continue to indicate the previous existence of the indivi-
: duzﬁ His admirable agility and social habits protect him against most

aggressions. A flood might suffocate in their dens, over a large tract of
country, the burrowing tribes ; and might sweep from under the feet of

‘the monkey hundreds of its herbivorous and predaceous fellow-tenants of

the forest; and bury them in the near shingle or far-distant estuary, or
drown and deposit them in the stagnant swamp—while he would remain
secure. The tree on which he was perched might totter, and yield to
the undermining current, and he still escape and feed on his wonted
fruits, undisturbed by the destruction around. When the debt of na«
ture comes to be paid, his carcase falls to the ground, and immediately
becomes the prey of the numerdus predaceous scavengers of torrid re-
gions, the Hyzena, the Chacal, and the Wolf. So speedily does this ocs
cur, that in India, where Monkeys occupy, in large societies, mango
groves around villages, unmolested and cherished by man, the traces of
casualties among them are so rarely seen, that the sunple Hindoo be-
lieves that they bury their dead by night.

When the ancient races of India began to open upon us in the new
forms and the exuberant variety which the fossils of the Sewalik Hills
exhibit, we were early led to anticipate that some trace of quadruman-
ous animals would soon be met with to perfect a series, which would-'be
incomplete without them. Several months ago we became possessed of
a golitary specimen, which put the matter, in our own minds, beyond all
doubt, We deferred making it public, however, in the hope of soon find«
ing specimens of the cranium and teeth; being unwilling to rest the an-
pouncement on any thing less characteristic. That chance has since
fallen to our & 1¥ow-labourers in the pursuit, Messrs. Baker and Durand,
of the Ben-, A Engineers, whohave Jately discovered a specimen, consist- -
ing of T consxderab_le portion of the face, and the whole series of molars
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of one side, of a quadrumanous animal be]ongmg toa muc'h larger speues
than the bone we found.

Our fossil is the specimen which accompanies this communication, It
is the astragalus of a right hind leg. 1t is completely mineralized,
haring a specific gravity of about 28, and it appears to be impregnated
with hydrate of iron.  Although but a solitary bone of the foot, the re-
lations of structure are so fixed that the identity of the fossil is as cers
tain as if the entire skeleton were before us. The very shallow excava-

“tion of the superior surface for the pulley-Iks-grticulation sritletho s
‘the form and extent of the lateral articulating surfaces for the external
and internal malleoli; the considerable elongation of the apophysis for
the head and neck of the bene ; the slight obliquity with which it is sent-
off from the body ; and the diagonal direction and form of the princfffa{l
"articulating surface with the calcaneum, are characlers which, taken in
'con‘)unctlon, incontestably prove that the fossil is a quadrumanous astra-
- galus.~ It would be needless, therefore, to dwell on the points of differ-
ence between it and the astragali of those orders of Mammalia which
have an allied form. It is only requisite to ascertain how it agrees with
the corresponding bone in existing species of Quadrumana, It closely
resembles, in size and general form, the astragalus of the Semnopithecus
Eniellus, which we send along with the fossil for comparison,
- The principal dimensions are as follow :—

Dimentions. - - Sewalik Fossil Monkey. Semnopithecus Entellus,

Extreme length of astragalus........... 18 inch. .......... 135 inch:
Extreme width of body of astragalas.... ¥ —— ..; 103 ——

Lengthof body.......c veivns wens 08 —— wrsareenes 0°85 e
Greatest diameter of navicular head.... 065 —— ......... .. 065 ~—
Thickness of ditto..ivaes vit veen. 045 —— i siirss 05—
" . The chief peculiarities of the fossil astragalus, compared with that of
the Entellus, are these :—The upper articulating surface for the tibia
fs more convex than in the Entellus, and less square in the outline, the
lateral margins approximating as they run backwards; the outer one
being also more elevated. The peroneal articulation is precisely of
the same form and extent as in the Entellus ; and the rough fossa be-
:ween it and the large’ calcanean surface also corresponds. The articue
ar surface for the inner malleolus somewhat differs: in the fossil it is
ong, shallow, and rather pyriform in outline, while in He Entellus it is

sup-shaped, deeper, and more extensxve., The other pxts ,ud inequa=- ~

ities of the inner side correspond ; ‘but the entire surface viep 28 off
nore obliquely in the fossil. The great calcanean surface has the same
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diagonal direction, with reference to the upper surface, as in the Entel-
lus: it has also the same form, but it is more vaulted, and bas less

‘gtretch and width.Its inner murz'a is b ounded by the shallow, pulley-

shaped fossa for the tendon of‘ the flexor pollicis longus muscle, en-
tirely as in the Entellus; and-the rough pit between it and the anterior
calcancan surface is alike in both, The head-and-veck apophysis is

" sent off asin the Entellus, The upper surface of the neck is nar-

rower and less sloped. The scaphoid surface of the head is altogether

. less_entengive. The heagd itself is not so thick and massive, and . its

fong direction slopes more obliquely upwards than in the Entellus; its
s inferior articular surface is less, and there is a wide, rectagonal, rough
A gutter or fossa running half way across, so as to make two surfaces. In

'P5€ Entellus the fossa is obsolete, and only indicated by a minute fora-

_ men, so that these articular surfaces run into one. This is the greatest
. difference obscrvable in the fossil. The rough fossa at the outer side ’of

the neck is alike in both.

-With these inconsiderable pecuhantles the fossil agrees so clcsely in
size and general form with the astragalus of the Entellus, that it proba-
‘bly belonged to the same sub-genus: still the points of difference are
sufficient to leave no doubt, that the fossil must be assigned to a distinct
species. In equalling the Entellus, it would beleng to the larger Quad-
yumana, This is all the information the specimen conveys, regarding the

. animal from which it came; but we may bope to meet with remains,
which will develope its entire osteology, more especially that of the cra-
nium and face. The fossil was found by a party of Hindoo collectors
employed by us on the fossil tract of the Sewalik Hills ; and was brought
to us mixed up with a promiscuous collection of the remains of the Hip-
popotamus, Mastodon, Ruminants, . &c., like the specimens which have

"been sent to the Society. We have not therefore the means of knowing

- the exact locality where, and the circumstanees under whxch, it was

.- found, - : -

The dxseovery is interesting in itself as supplymga deficient link in the

' series of the former tenants of the globe ; but greatly more so in con-
nexion with the races with which the fossil was associated. We have

excavated from, or found in the debris of, different beds of the same for-

mation which yielded the fossil astragalus, the remains of a species of

Anoplotherium,* the Crocodilus biporcatus and C. (Leplorhynchus)

-2t

ST Anoplot i tum Sivalense, a new speues, of a size somewhat larger than the

A. cosiag »2 of the Paris basin. The schies is known to us by two upper jaws in our
possession with the series of molars complete, We therefore quote it unhesitatingly.
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Gangeticus,* respectively the ’Wagar and Gavial, two species whxch at
the present day inhabit the quiet waters of the Ganges, Here then are
two most instructive facts: Quadrumana co-existed with a member of

- the oldest ascertained pachydermatous genus of Europe; and two rep-

. tiles now the contemporaries of man in the East, lived, and may have

" laved, in the same waters along with a species of one of the mammifer-
ous genera which characterise the Eocene period of the West ;—affording
another illustration of constancy in the order of nature, of an identity of
condition in the earth of the olden time with what it exhibitg pow, 2nd,.
of the invariableness of organized forms, The two decurrent ridges on
the face which specifically distinguish the C. biporcatus of the present day, |
are as -marked and distinet on the individuals which existed perhaps :
centuries of centuries ago; and an ankle bone of the Sewalik foxSid
‘Monkey so closely resembles that of a living species, that it is dxﬂicult
to explain the difference.

~The Sewalik fossils abound in monuments of this sort. Thereisa’
mixture of the new and of the old, of the past and of the present, of
familiar with surprising forms, together with a numerical richness, such
as no other explored region has exhibited within so comparatively limit-
ed a space. The Camel,t the Antelope, and Anroplotherium, have
been found, intermixed with each other in the same bed. - There are
remains of the Elephant, Mastodon, Hippopotamus}, Anthracotherium,
Rhinoceros§, Hog, and Horse; the Tapir alone of -the large existing
Pachydermata being without a representative. In the Sivatherium}
is seen a huge Ruminant exceeding in size the largest Rhinoceros ; it
is also armed with four enormous sheathed horas, divided and foliated
like the Dicranocerine Antelopes, and able to contend for mastery with
the Mastodon, Contrasted with him in the same family is the puny

* Rnown to us by specimens comprising the whole of the cranium and muzzle. They
do not differ more from the existing individuals than these do from one another in vari-
eties dependent on age and gex. Asiatic Researches, Vol. xix. Part IL, Art. II. '

¥ Camelus Sivalensis (Nob,), Asiaiie Researches, Vol, xix, Part II., Art. X,, a lpecies'
of the size of the existing Camel.

3 Asiatic Res., Art, 111 Hippopolamus Sivalensis (Nob, & H, dissimilis, Nob.).
% Journal of the Asiatic Soclety, Vol iv. p, 706, and vol. v. p. 486.

I} Asiatic Research. ut supra, Art. 1. Sivatherium Giganteum (Nob.}, Since the memoir
was printed, Col. Colvin, Bengal Engineers, has got a specimen of tbe"c nium with tuo»‘«;
bases of the four horns attached, and we have, in ous possession an almo’& entn'e Tear
horn, which has given the characters noted above, , e

~
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Musk Deer, scarcely larger than a Hare. There are the Cat* and the
Dog triﬁe; the Hyzna, Bearf, and Ratel}, and other Carnivora,  Tn °
the feathered races, there are Grall, greatly surpassing in size the
Gigantic Crane of Bengal (Ciconia Argala). Among the Reptilia,
besides the Magar and Gavial, there were other Crocodiles§ of enor-
mous bulk, approaching the largest Saurians; and the Testudinata,
which have hitherto held but a humble rack beside their Saurian
co-ordinals, here show their giant representatives. = In_ addition to
anmeransaspeciee”ol Eys and Trionyx ot bigger than the small
Terrapins of the sluggish brooks of Hindoostan, we poss’essr humeri and
femora of this tribe (with corresponding fragments of the bucklers) as
‘arge as the equivalent bones of - the Indian Rhinoceros. As the Ptero-
daccyle more than realized the most extravagant idea of the Winged -
Dragon, so does this huge Tortoise come up to the lofty couceptions of -
Hindoo mythology : and could we but recall the monsters to hfe, it were
not dlﬂicult to imagine an Elephant supported on its back. T T

.

S

VIL—Memoir on the Geology of Clutch. ]]—By C. W Gnm'r, Esq_., »
Capt. Bombay Engincers. -

Grocrarmicas PosiTioN, anp PaysicAL AspeeT.

" The province of Cutch, in the East Indies, is.situated between the - -
92° and 24° of porth latitude, and 68° and 709 of east longitude. Itis> -
bounded to the north by the Grand Runu, beyond which is the Thur or -
Little Desert; to the S. W. and S. by the Gulf of Cutch and the Indian
QOcean ; to the E. and S.E.by the district of Guzerat ; and to the N.
W. by the eastern branch of the Indus and the territory of Sinde. Its.
extreme length from E. to W. is about 180 English miles, and its ex- -
treme breadth is 50 miles ; but in one place it is not more than 15 miles
across. It contains about 6500 squure miles, independently of the

* Asiatic Researches, Art. X1, Felis cristata (Nob.). Smaller than the Tiger.

+ Ibid. Art, XIL Ursue Siralensis (Nob.). . Size of the U. Spelaue. '

§ Messrs, Baker and Durand, Journal Asiatic Society, Vol. v. p, 581, .

1 C Lepto'rhynch “crassidens (Nob.), an immense species far exceeding existing ones, .

- -4nd forming a rassage from the Gavials mto the true Crocodiles. It has the cylindrieal
muzzle pnilg nostorized lower jaw of the former with the blunt thick teeth of the latter,

|} From the Transactions of the Geological Sociely of London, Second Series, Vol, v,
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Grand Rurm, which ouoht, however, to be considered as & part of the .
" province, and which, inclading the islands with the portion bounded by
" “the Guzerat coast, occupies an area of at least 9000 square miles.

- Physical Aspect of the Country.—-—The province “is billy and rocky,
with the exception-of the part forming the southern coast, which isa
dead flat covered with a fine rich soil. Three distinct ranges of hills,

. having an easterly and westerly direction, may be traced.. The most

" northern forms an irregular chain bordering the Rnnn, and, for the grea-

ter part, presents to the north a perpendicuolat O sarttatuufyesop.
-ing talus, and to the south an inclined plane.

rocks, containing marine remains.

"br southern range, and composed entirely of voleanic materials, has the

" sarae direction as the other two ; but it is of smaller exteat, and a branch
of it, striking nearly north and south, passes through' the centre of the

" Charwar range. A number of isolated: volcanic hills are also scattered

* over the plain and in other parts of the province, particularly on the

- borders of the Runn,where is situated the hill called Denodur, the

“largest in Cuatch.

There are no constant streams, the river courses - being merely - ch'm-

. nels for conveying the periodical floods to the sea, and containing, during

" the remainder of the year, only detached pools.
-courses are, however, very high and precipitous, and afford excellent

The banks of these

sections of the strata through which they pass.
) . FoRMATIONS.

I have divided the country mto the followmg eight’ dlatmct “forma-

T tions s—

- 1, Syenite and quartz rock.
2. Sandstone and clay, with beds of coal. )
8. Red sandstone.—This formation I have been unable to trace the
boundaries of. In mineralogical characters it resembles the new
red sandstone of England, and differs materially from No. 2,

or the formation which contains tbe coal, (b

4. Upper secondary formation, consxstmg of slate %y, lxmestm.., A

slate, and slaty sandstone, and containing Ammonites, ~**h other

" . fossils characteristic of the secondary formations of Europe.

R I D

[()c'r. 4

It is composed chiefly of S
The next, called the Charwar range,s? -
" passes transversely through the centre of the provinee,- and is \gounectes.
. with the former, at its north-western extremity, by a cluster of hills. Tt
consists partly of sandstone containing beds of coal, and partly of a series .
- of strata of slate clay, limestone slate, and slaty sandstone.. The third,

+

-
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5. Ngmmulmc Ixmestone and marl B
* 6. Tertiary strata.
7. Alluvial, or recent deposits. :
8. Voleanic'and trappean rocks, including all’ such as bear evxdent

marks of a perfectly igneous origin, as basalt, &e.

< These eight divisions, considering the red sandstone as one, represent
generally the geological structure of the province, though many minor

puen s“ijdivisions mig&ﬂmﬂ)}}g\si’ly be made.

LI . .. . Y. Syesirr anp Quarrz Rock.

D.IThe only good example of éyeuite en masse is a hill called Calunja,
near the town of Nuggur in Parkur, a district in the Thur, and not far
from the mouth of the Loonee river, It is not in Cutch Proper ; but as

" it forms part of the northern coast of the Runn, and isin other respects

connected with the geology of the province, Ihave introduced it as one”

of the formations, S

The Calunja hill is a confused heap of light red syenitic rocks, com- °
posed of quartz, red or white felspar, and large long crystals of horn- "
blende ; the compound being sometimes coarsely grained, and some-
times finely.. The base of the main hill is surrounded with small conical

mounds, which, at a distance, resemble the huts of a village. On enter-

ing the space occupied by these mounds, the hill presents a pumber of |

irregular, shattered masses; the sides of which are so steep, and are worn
58 smooth by the action of the elements, a3 to be extremely difficult of
access. Between these masses the sand lies very deep. Itis quite evi-

dent, that this hill bas been violently acted upon by earthquakes.

I the bed of a river near the village of Koonerea, in the Puchum is-
land, situated in the Grand Runn, I found some masses of precisely
similar syenite, which were probably erratic blocks from the Ca!unja
hill ; this island lies nearly in the direction which would be taken by any
sudden floods, commg down the Lcouee river. :

Quartz Rock.~—This rock is principally developed in a hxll of consider~
able height near the town of Mhurr, situated towards the western side
of the province. The upper part of the hillis entirely composed of it,
and huge masses are scattered about the base. A larg: cleft extends

_about half way ur the western face of the hill, and displays its internal
“sfricture, coralstmg ofa centre of qu'trtz rock, surrounded by horizontal
strata 22 Iuse, quartzose sandstone.” The quartz rock varies considera-
bly in character, being sometimes perfectly compact, ‘exceedingly hard,
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* other parts it is saccharoidal ; occasionally it consists of larger pamcles, -

o

so firmly cemented together that they break with smooth surfaces : some

masses, again, have a decidedly granular texture ; and one veriety is com- .

posed of rounded pebbles of quartz of the size of marbles; but in no ‘

specimen did 1 find any other material than pure quartz.

- From the extremely fractdred appearance of this hill, and from the .
" . quantities of basalt lying about, and forming the prirnipal part of some

small hills immediately adjoining it, there cdn be no doubt that it fas
been subjected to igneous influence ; and to the same cause the variety’

in the testure of the quartz is also probably due, some portions appear="

" ing tu have been sufficently fused, for its particles to have agglutinats’

into a solid mass.  This opinion may perhaps be further strengthened

by an examination of the country near the town of Mhurr, distant about
one mile and a half, where various dykes of basalt traverse the strata,
‘Similar intermixtures of quartz with basalt occur in a hill called Peaka,
from its piebald appeérance, not far from Joorun, on the Runn, and near-
Iy opposite the south-west extremity of the Bunnee : also in some low
‘hitlocks at the base of the Katrore hill in the "Charwar range. At the
vﬂlavc of Ghuranee, about ten miles east of Mhurr, a large dyke or vein

_of quartz protrudes from alevel plain, and forms a ridge of solid rock

- about 30 feet in height, Busalt also crops out near the same spot.

3

2, SanpsTone Axp Cray, wrte Beps or Coar.

This formation occupies a considerable portion of the country, and

consists of a regularly stratified series of thick beds of sandstone, alter-

nating with slate-clay, which contains, occasionally, bands of ironstone ;

- and where the coal occurs, it is intermixed with blue clay or shale, and a

greasy substance resembling fullers’-earth, South of the Charwar range,
the general dip of the strata is S. by W.and S. W., at about ove foot in
twenty or thirty ; but north of that range, the dip varies so much, that
it is imypossible to ascertain the prevailing direction; and the whole
series is 50 broken, and intersected with dykes and dislocations, as to ren-

der fruitless all attempts to determioe its general strike.

5

The centre of the province is dotted with hills containing
igneous rocks; and the disturbed state of ths beds, in their
vicinity, may easily be conceived.
- posed of confused heaps of a very férrugidous sandstone antesirnnstone,
belongmg to this formation, and the surface soil isa deep sand. The

The smaller"“x\lls are cdiid

T
L
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texture of the strata varies from a coarse, loose saundstone to a compact

and estremely hard quartzose grit and conglomerate, cemented by fer-

ruginous matter, some specimens beiag almost black.

Iron Ore.-~In this formation, the iroid ore smelted for commerce is
procured. It is found in different parts of the conntry, but has been
priucipally extracted near the town of Doodye, opposite the 5. W. ter-
mination of the Bunnee. It there occurs in small lumps, which are of a
spongiform texture, small specific gravity, and are very frangible. The
uatives, ioweverfValue Litdwariety more than the heavier, fromits yield-
ing with greater ease to their imperféct means of smelting.

Manufuacture of Iron.~In extracting the metal, layers of very small
T8c8s are disposed alternately with others of charcoal, in a rude open
furnace, and exposed to the blast of two small bellows made of sheep-
skins. The metal, when fused, falls into a hole at the bottom of the
furnace, whence it is transferred to an inclosed furnace, and subjected
to similar blasts, until bf6ught to a white heat, when it is taken out and-
beaten into a bar. No flux of any kind is used. A considerable quan-
tity of iron was, at one time, made from a totally different description
of ore, found near the village of Funundrow, in a plain which extends to
the sea or eastern. mouth of the Indus. This plain is bounded to the
south by low hills covered with fragmeutsof basalt, being outliers of a
basaltic range further to the south-east. The surface of the plain is.
composed of a fine smooth gravel, composed of comminuted particles of
jron ore, and has every appearance of having been, at no istant period,
covered with water. The iron ore is found near the surface of the low
hills above mentioned, in small tabular fragments imbedded in a purple.
coloured earth ; and those pieces are selected, which give a bright streak
on being struck by a pointed instrament. Externally the ore is ufa pur-
ple colour, and internally presents small dark blue fibres, arranged at
right angles to the surface of the specimen. In aoother place a variety
occurs, which resembles small fragments of tile, but has the same intere
nal structure, It is very hard, and of considerable specific gravity ; and
is said by the natives to have yielded a much greater per centage and
much better iron than the ore found at Doodye ; but the manufacture
of it has been suspended, owing partly to the scarcity of fuel, and partly
to English iron being procured at a cheaper rate, as well as in much more
convenient forms.

e .
Coal.—Coal has been fourd in this formation in various places, but
not ir beds sufficiently thick to be worth working. It was first dise
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covered in the bank of a river near the city of Bhooj, forming a bed / '
about I8 inches thick, and associated with strata of sandstone aud blue sionally of a large size, One specimen, thh was flattened, was four

inches in breadth, and the outer surface was carbonised, but the interior
was filled with sand: this was generally the case, though other speci-
mens were carbonised throughout, and some were mere impressions.

. In digging wells within the limits in which they occur, coal was frequent-
Iy found, but always in thin beds ; and some of it ought more properly
to be called lignite.

clay, the dip being, to the eastward, one foot in twenty. This bed was
worked for some iime, and considerable quantities‘ of its produce were
sent to Bombay, but the quality was bad, being very slaty, and con-
taining a large proportion of incombustible matter. Attempts were
afterwards made to discover coal in other parts of the province; and
although various beds were met with, they were too thin to be of any

value. This search was carried on prmcigi]‘;'«:a' the south of the Extent of Coal-field.—The- coal-field, if it may so be termed, is

Charwar range, a few miles from the town and fort of Seesaghud. One bounded to the north by the upper secondary or laminated slate-clay
'b.ed was found of a very good quality, but only 9 inches thick. It con- . > and limestone slate formation ; and to the south it is cut off abruptly
sisted of masses composed of small cubical pieces, which soiled the ®& by a low range of volcanic and trap hills. X could not ascertain whether
fingers very much, kad not the slightest appearance of a lignite, “aud’ whad ever been covered by any conformable, stratified deposits. Thin
igoited quickly, burning with a bright flame, and leaving a small resi- beds of coal have been found in various other parts of the formation.

duum, but it would not cake. It was found on trial to get up the steam
of an engine-boiler very well and quickly, but a much larger quantity
was required than of English coal, owing, partly, to its breaking into so
small fragments as to fall through the bars of the grate.

The general structure of this series of strata, the quality of some of the
coal, the nature of the sandstone and slate-clay, the impressions and re-
mains of rceds, ferns, &c., the bands of ironstone, the dislocations by
dykes, slips, &c., all bear an analogy to the coal-fields of England; but

Borings for Coal.—A boring for coa] was made near this bed; and I am inclined, from the vegetable remains, to consider this deposit an
although 270 feet of sandstone and blue clay were penetrated, no coal cquivalent of the oolitic coal of England, and not of the regular carboni«
was found. A similar attempt was made six miles further to the east- ferous system.
ward, and to the depth of 191 feet, but with no better success; and-simis .
lar researches were made in one or two other places. The second trial Avom Works NEAR Muuxr,

_passed through a regularly alternating series of sandstone and blue clay.
Some of the sandstones were so extremely hard (being composed ¢
quartzose particles cemented by ferruginous matter) as to be almost im-
penetrable. A jumper, worked by a lever-bar, making eighteen strokes
in a minute, penetrated, after eight Lours’ work only, from 1} to 2 inches.
Other specimens of sandstone varied both in hardness and quality; and
at 3 depth of 190 feet, a bed of white, pure quartzose sand was entered,
when water immediately rushed to the surface, and continued to flowin
such quantities as to stop the work, The shale was of a very dark blue
when first brought up, but it lost the greater part of its colour after ex-
posure to the sun. Iron ore and iron pyrites were found. Al the banks
of the rivers in the neighbourhood present strata of sandstone and slate~
clay, with bands of ironstone, and, in places, thin beds of coal. The ge-
neral dip is, to the south-west, ebout one foot in twenty; but the strata
are greatly shattered and dislocated by dykes, clips, and hitches.

The ground on which Mhurr is built, consists of high, irregular banks
®f narl of every variety of colour, but in a most confused and shattered
state. It is surrounded on three sides by steep hills, forming a kind of
amphitheatre ; and nothing can be more desolate than its appearance.
North of the town is a high table-land, which extends to some hills about
one mile and a half distant, Tt is composed, near their base, of a ferru-
ginous quartzose sandstone, on which the variegated marls rest; the lat-
ter being covered, in many places, with a bed of coarse gravelly detritus,
gix or eight feet thick. - Imbedded in this gravel, are some very large
masses of basalt, and of a very hard, black stone, composed of grains of
quartz cemented by an almost black oxide. They are cut into mill-stones
for grinding flour. The whole are evidently boulders from the hills to
the northward, which were mentioned in the first part of this memoir, as
consisting of quartz and basalt. This plain terminates, to the south”
) Sl e _ward, in a higk-Bank overlooking the town, and intersected in one part

Vegetable Impressions.—~The slaté-clay; and, in some ‘sases, the by a large dyke of spheroidal basalt, which has apparently so indurated
sandstone, contained numerous impressions of ferns and reeds, “occa- the Strata of variegated marl in its vicinity, as to permit them to be
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quarried for building. A large quantity of alum is made at this place,
and exported to different parts of India.

AManufacture.~The shale from which alum is obtained, forms beds in
the variegated marl; and in a' kind of blue clay. Long galleries are
cut for the- purpose of estracting it ; but so plentiful is the supply, that
no means are taken to support them, and they generally fall in during
the rainy season. The manner in which the alum is prepared is very
simple. The earth is exposed in heaps to the sun and air for about

five months, during which it burns spontaneously: It is next laid out ..
in little beds similar to those of a field prepared for irrigation, and it xsk’

watered by a small stream for ten or fifteen days, by which -time, th-
aluminous matter accumulates into semi-crystalline plates. This sube
stance -is - boiled in water for about seven hours; after which, a third,
or one h:lf, by weight, of potash is added, and it is again boiled for a
few hours, according to the strength of the ley. It is then poured into
large open vessels, where, after settling for some time, it is washed, and
the liguid drawn off, leaving an impure crystalline sediment. This is
once more boiled, and when it arrives at a proper state, which is learned
by practice, it is poured into large earthen vessels with a small mouth,
and snfnk into the ground to prevent their breaking. After a time, the
vessels are dug out, broken to pieces, and a lump of pure alum extract-
ed. Six or eight measures, by weight, of alum, are produced from ten
measures of the substance from the irrigating beds, and four or five

meagres of potash. It is not so much esteemed in the Bombay marke.

" as that brought from China, on account of its yellow tinge. :

"Some of the marls resemble chalk, being.white, and soiling the fingers ;
and some are very caleareous, whilst other varieties scarcely effervesce

~ with diluted muriatic acid. In one mass I found a very minute speci-
- men of Buccinum pumilum. These marls alse occur of evex:y variety of
colour as well as texture ; some of them consisting of innumerable thin
laminz curionsly twisted and arranged in the most intricate manner;
ard og’hers of a kind of breccia, composed of small broken portions of
marls. Several dykes of basalt cut through these beds ;-the whole pre-
senting a most confused assemblage, partly due to natural causes, and
partly to the numerous mines which have fallen in. Oune of the banks
has been burning spontaneously for several years, in a f-nular manner to

that at Ruttrea, and apparently from the same cause, T he exact geolo="

gu.al pos.mon of these marls 1 could not determme. Lo«

3. REp SANDSTONE.

I have mentioned a red sandstone formation, which may be described
pow. It occurs to the southward of the coal series, and is separated
from it by a low range of hills about six miles broad, composed partly
of basaltic rocks, and partly of a variety of porphyry. This sandstone
is regularly stratified, and has the same dip and inclination as the .
sandstone and coal series, but differs very materially from it, in being
much softer, generally finer- gramed of a vast variety of colours, and by
containing po organic remains. Associated with the sandstone are beds
of clay, varying in colour from purple to deep red. One of the beds
is aluminous, and has been burning spontanecusly for a long period.
_The emoke issues from a deep crevice in the bank, and the fumes are
hwhfy sulphureous. A stick thrust into the crevice soon ignites, and
the whole bank has a burnt appearance, the red clay, which rests
immediately upon the stratum, having been converted into a perfect
brick, and the other variegated clays having been variously acted on.
Althoughrthis bed would yield a large per centage of sulphate of alumi-
na, it has never been worked. The strata dip at an acute angle to the
south, and are covered, in that dlrecuon, by beds of gravel, succeeded by

others of sand and soil, which extend to the sea,

4. Lamivareo Series or Urrer Seconpary Formariow.
Alternating strata of slate-clay, limestone-slate, and occasionally slaty -
sandstone, constitute this formation. The more calcareous beds are
very hard and compact, whilst some of the others are very earthy and
friable. In many of the caleareous slabs, the upper and under surfaces
are argillaceouns, hard, and compact, but the centre isa grey limestone,
which takes a good polish, and might be used for lithography. The slate-
elay is of a dark blue colour, and generally peels in thin flakes, leaving a
flat, lenticular nodule or centre. lIn many places, vast thickness
of this laminated slate-clay occur without the least admixture of the
saudstone-slate, whilst in others, the latter alternates very often with it.
The beds being horizontal, except where they have been disturbed,
the formation occupies considerable tracts ; and where it rises into hills
it is generally capped by a thick bed either of coarse, soft sandstone, as
in the ghéts of the Charwar range, the Bhooda hill (near Bhooj), the
Jarra (near the Indus), and other hills ; or of a very compact, hard, cry-‘
. stalline sandston.; with a conchoidal fracture, as in the Chuppal hills,
the Jarra, and in other places,;including the natural walls of the Ruunn,
described in a subsequent part. ) ' :
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Relative Position with vespect to the other Streta.—1 searched ('iiligen't-
Iy to find the relative position of this formation distinctly defined, but in
vain, as, at its apparent junction with other beds, the whole of the strata
were broken up, and so confused as to baffie every attempt to ascertain
the boundary. Iam induced, however, to belicve that it occupics hol-
lows in the sandstone and coal formation, or abuts against it. It cannot
underlie that series, because its strata are always horizonfal, except
where locally disturbed ; while the beds of sandstone and coal are-asin-
variably inclined at a considerable angle, and are everywhere intersected
with dykes, slips, and other dislocations, from which the upper secon-

dary strata arve generally free. In one instance the formation evidently g

5

oceupied a hollow in the coal sandstone. e 7
In many places it appears to abut against the sandstone, occupying
large tracts which may, at some period, have been covered by beds of
that formation, subsequently washed away. From what hasbeen stated
above, it is at all events newer than the coal beds ; and this conclusion

isalso borne out by its imbedded fossils.

Apparent Position with respectto the English Series.—In its mineralo-
gical character and general appearance,’this formation greatly resembles
the English lias ; bat its fossils have been found, after a careful exami-
nation by Mr. James Sowerby, to assimilate very closely to those of the
oolitic beds ; and a very few belof)ging to the green sand.

Fossils.—Of the fossils found in these beds, the Ammonites are the
most characteristic, occurring in vast quantities, particularly in some
hills bordering the Runn. Of the eleven species which I collected,
eight are unkaown to Mr. James Sowerby, to whom I am ectirely indebt-
ed for all my informatioa regarding them. Ofthe other three species,
one so closely agrees with 4. Herveyii of the Eoglish cornbrash, that
he is induced to consider it only a variety of that species; another in
the outer whorl resembles A. perarmatus of the coral rag, but differs in
the structure of the inner whorls ; and the third, of which there is only
one imperfect specimen, is like A. corrugatus of the inferior oolite of En-
gland. 'They generally vary in diameter, from three to five inches : the
largest 1 found being eight inches, It wasimbedded in a mass of gold-

_coloured oolite. The genus next abundant is the Terebratula. Of the
seven species collected by me, five bear so close an analogy to the 7'
biplicata, T. dimidiata, T. sella, T. intermedia, and T concinna of the «

green sand and oolitic scries, that it has bepn’ found impossible to con-. -

sider them distinct species. The Trigonias are numerous, though con~
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fired to two species, one of which differs so very little from 7' costata of
the lowér oolites of England, that Mr. Sowerby considersit only a varie-
ty of that fossil. The genus Pholadomya also abounds, but the speci-
mens are generally broken. Of the three species I collected, Mr. Sower-
by has not been able to establish an identity with any known Pholadomya
in England, although there is a general resemblance to the oolitic and
lias fossils. I found two species of Belemnites, one of which resembles
B. canaliculatus of the inferior oolite ; the otber is not determinable,
Of the species of oysters, one resembles the Ostrea Marshii of the En-
glish cornbrash. I found it in a bank high up the Katvore hill, in the

~ Charwar range, in friable, laminated strata of slate-clay and sandstone

. slate, associated with Ammonites of the same description as those at
Charee and along the Runn¥*. I did not find a single specimen ofa Gry-
pheea, although numbers of the genus have been collected from this pro~
vince. Some crinoidal stems, which I collected from the same localities
resemble those of a species found in the mountain limestone; but as the
fossils above enumerated characterize the middle series of the English up-
per secondary rocks, fossils belonging to so much older a formation can
bardly be associated with them. These crinoidal remains, therefore, pro-
bably belong to an undescribed species. The only fossil bone which
I discovered, Messrs. Clift and Owen consider to be a caudal vertebra of a
Saurian. ‘This determination is, however, very interesting, as it shows
how widely these animals were distributed ; being, in this distant country,
also associated with the same mollusca (one valve ofa Trigonia costata
js imbedded in the mass containing the bone) as accompany their remains
in the English strata. i

In the Appendix to this paper Ihave given acomplete and systematic
list of all these fossils, stating the localities where I collected them.

General Shape of the Hills belonging to this Formation.—Many of the
hillsin Cutch present, on the north side, a perpendicular cliff surmount-
jng a sloping talus, and on the south an inclined plane; and they owe
this peculiar eutline to their being composed of a base of laminated clay
or sandstone, capped by a thick bed of coarse and brittle sandstoue,
This is particularly the casein the Jarra hill, and the hills of Hubbye,
TLodye, and Roha-ké-Koss, near the village of Joorun, on the Runn; also
those of the Puchum and Khureer islands in the Runn, particalarly the

» At the hase of théSe hills, and forming the immediate borders of the Runn, fessil
shiells are found of a very different deseription, among which I may enumerate Cardium,
Pecten, Corbula, Venus, Globulus, ald vast quantities of Turritella 3 which last form
large masses of rock protruding every here and there above the bed of the Ruann.
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latter ; likewise those near Beyla, at the north-eastern extremity of the
province, and many others  The Katrore hill, forming the eastein exu:e-
mity of the Charwar range, belongs to this formation, and, tb'erefore, dif-
fers materially from the greater part of the rang?, which is c.omposed
principally of sandstone, except in the portion opposite Bhooj, there
this laminated series also occurs. The strata being principally honzpu-
ta), the hills have a conical form.

It is a curious circumstance, that, in the same group, some of the hills
of the Jaminated strata have a thick capping of sandstone, whilst an im-
mediately adjoining peak, of equal height, has none. I couceive the

thick beds of the sandstone once covered the whole surface, and that* B
on their upheavement they broke into masses, which have been since de~, :
nuded from some of the hills, the debris forming the deep sandy“plain -

around DBhooj. ]

In the hill of Jogé-ki-bit, near Nurra, on the Ruav, the beds dip from
40° to 50° to the north, and alternate three times with basalt, _The
strata vary greatly in character, some of them being very hard and cry-
stalline, particularly those containing calcarecus matter § whilst other
parts of the series, immediately adjoining, are vey friable and eurthy.
Some of the schists assume the character of a roofing-slate, and others
are only soft, laminated blue clay. ' )

A cluster of hills, occupying a surface of three or four square miles
to the north-west of the city of Bhooj, called the Bhoodha hiils, also be-
lougs to this formation, being composed of slate-clay, tabular sandstone,
and limestone slate, in many parts ascuming a very friable, earthy tex.
ture, and frequently capped with thick beds of coarse, soft sandstone.
The strata are often horizontal ; in which case the hills are conical ; but
in many instances the beds incline at a considerable angle ; and the hilla
assume, when capped by the sandstone, the usual form of an abrupt es-
carpment, with a long inclined opposite side. They are intersected by

- pumerous ravines and nullahs; the looseness of the soil, and pecaliar
tabular construction of the strata, offering a very slight resistance to the
action of the rains.  The Chuppal bills, between Guranee and Nurra, in
+he north-western division of the province, afford another example of the
elevation of these strata into hills. They consist of beds of a very earthy
and friable description, covered by a thick stratum of hard crystalline
sandstone, slightly ealcareous ; and the lower part forming a sloping ta-
lus, capped by the hard rock, in masses 20 feet thick ; they appear as if
they were surmounted by old ruins or turrets. -y 3

Manner in which the Hills have been for‘med.—-From an attentive ex-
amination of these hills, I am led to infer, that they have all been uplift-
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ed by a movement which proceeded from below; the laminated series
haviog yeilded to the upheaving power, and the loose brittle sandstone
having broken off abruptly. 'That this has been the case with the minor
ridges, and what I may term the nafural walls in the Runn, described in
treating upon that district, there can be no doubt, as [ have found them
at angles, varying from a few degrees above the horizontal position to the
vertical, and even turned over beyond that point.

That these beds have been disturbed and broken through by igneous
agents is quite evident from the dykes of basalt, which occasionally in-
tersect them. ) '

5. Nummuriric LiaesToNe anp Mazr.

Although the imbedded fossils of the Nummulitic group resemble those
of some tertiary beds of England and France, still the strata of which it
consists, differ so totally in mineralogical character and general appear-
ance from any of the other formations in Cutch, that it deserves a s&-
parate notice. . It is bounded partly by the second or sandstone and
coal formation, partly by beds which 1 have named tertiary, and
partly by the alluvial banks of the eastern braach of the Indus, extending
from Luckput to a plain between the villages of Wagé-ké-Pudda and
Eyeraio, about thirty miles to the southward. It consists of a mass of
small Nummulites mixed with Fasciolites ; and some of the river banks

" present a perpendicular section of solid rock, from 60 to 70 feet in

height, entirely composed of these small fossils agglutinated together,
and varied only by a species of Orbitolites, frequently bent into a saddle -
shape. This stone has much the appearance of chalk, and the beds are.
horizontal, except where they have been disturbed. In some parts, how-
ever, it is much harder, particularly near the town of Luckput, where it
is quarried as a building stone, and is also burnt for lime. The surfuce-
soil is entirely composed of the small fossils lying loose, and generally
known by the name of Luckput sixpences.

The beds of nummulitic limestone on which Luckput stands have been
affected in a manner deserving of notice. )

The high ground to the east of the town sends off three parallel ridges
to the westward, ranging nearly east and west. On the two northerne
most of these ridges, the north and south walls of the fort of Luckput are
built ; whilst thessouthernmost lies at a distance of about 200 yards from
the south wall. A kind of valley runs through the town, ending, at its
western side, in a swamp, which is crossed by the western wall of the
fort. . A cut through the northern ridge exposes a very good section of
the nummulitic stone, dipping 40° to the north ; whilst, in a similar cut
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through the southern ridge, made for the purpose of connecting two
tanks, the same beds dip from 40° to 50° due south. In tYie centre
ridge the section is not quite so perfect, but the beds are nearly, if not
truly, horizontal, forming an anticlinal axis to the other two.

This elevated tract of the nummulitic limestone extends only three
miles to the eastward of Luckput, the ground there descending abruptly
into a plain, composed of various clays, a coarse ferruginous stone and
sandstone, with quantities of selenite scattered about, the whole present-
ing a confused appearance, as if it had ‘been the site of an igneous out-
burst. Patches of ground, every here and there, have also an altered ap-
pearance, and are covered with small fragments of igneous rock, The
plain is bounded to the south by alow range of basaltic hills. From
Luckput southward to the village of Punundrow, the same nummulitic
rock continues, but varies in bardness from a compact limestone to a
white marl. It is also very well exposed between the villages of Eyeraio
apd Wagd-ké-Pudda, at the southern limits of the formation. To the
S. W. of Eyeraio is a plain, composed ofa white ealcareous marl, and

- flanked to the south by a low range of hills of the same material, sending
off into the plain numerous small projections, with rounded terminations
precisely like headlands. Numerous isolated hillocks, or high banks,
with sides worn in the same way, and resembling islands, are scattered
about the plain, and the whole surface Jooks as if'it had ouly lately been
deserted by water, or as if a violent flood had swept over it. The baoks
of the small nullahs, which intersect the plain, are composed of gravel,
containing rounded masses of a variety of the calcareous marl. Adranc-
ing westward, the ground rises 2 little, and the surface consists of a hard
rock, which contains oysters and other bivalves, whilst in some places
large patches are entirely composed of silicified corals, I also found in
this place fragments of fossil bone, said by Messrs. Clift and Owen to
be parts of rib-bones, like those of the Manatus, but flatter; To the
north, this plain is bounded by a river, the perpendicular banks of which, .
60 or 70 feet in height, consist entirely of nummulitic marl, capped by a
thin stratum of gravel. In ane part, the bed of the river is subjected to
the action of a small stream of water, so strongly impregnated with saline
ingredients, that large lumps of salt are formed in the hollows worn in
the rock, which here assumes the character of a hard limestone, probably
in part due to the quality of the water that passes over it. The beds
are horizontal, except where they have been disturbed and shattered.

»

Characteristic Fossils.—~'The most ¢haracteristic fossils of this forma-
tion, next to the Nupmulites and Fasciolites, are Echini, Galerites,

i
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Clypeasﬁters, and Spatangi. The species of Echini and Galerites are all
new. A Clypeaster resembles C. affinis of the sandy marl of Brabant;
an(.i a Spatangus, the S. Bucklandii of the marly chalk of Westphalia ;
while another species agrees with the Spatangus acuminatus of the terti-
ary deposits of Dusseldorf. The other fossils consist of species of Telli-

0 Al M
na, Astarte, Cardium, Arca, Pectunculus, Pecten, Nucula, Ostrea, Ceri-

thium, Turbinellus, Globulus, and Scraphe, The ‘I'urbinella abounds
and is often very large. 1In the bed of the river above described, I found
large blocks composed entirely of small oysters, similar to Osirea Fla-
bellulum, but more regularly and finely striated.

. 6. TERTIARY STRATA.

I have called all that portion of the province tertiary which is compos-
ed of rocks containing fossils belonging to this period. It consists prin-
cipally of a bard argillaceous grit, interspersed with fossil shells, and
covered by beds of pebbles or conglomerate. Some portions of this con-
glomerate are very coarse, and constituted of rolled or boulder stones
loosely connected ; whilst other portions are sufficiently indurated to be
used as a building stone. A callareous grit, which soils the fingers like
chalk, also occurs in patches, and contains innumerable small shells, It
is used for building, and is burnt for lime. The beds are horizontal, and
the surface of the country is generally covered with a fine rich soil

At the village of Soomrow, about ten miles north-east of the fort and
barbour of Juckew, on the south-western coast, the banks of a broad
river-bed are composed partly of a louse gravelly soil, and partly of a
very hard, compact, calcareous rock, full of shells, and burnt for lime;
and below this rock is a coralline lmestone. The river-bed, in some
places, is nearly a mile across, the banks being cut into ledges or steps,
whilst numerous small billocks, or high banks of gravel and clay, stand
isclated in its middle. Only a small stream now winds from shore to
shore. One part of the northern bank rises into a small hill, the surface
of which is composed of the same hard, compact, shelly rock as that
which is found even with the bed of the river. For some distance north
of this spot, the ground is also high, and cut into innumerable ravines ;
and there are breaks in the surface, as well as circular hollows, or large,
deep pits. The patives have a tradition, that an earthquake occurred at
this spot, some cgnturies since, during a severe battle between the Sin-
dlans and the natives of Cutch, The raised positicn of the shelly rock,
and the peculiarly rent and broken appearance of the ground, indicate
some convulsive movement; and it should be noficed, that, as all the
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beds are horizontal, those forming the hill cannot be an unbroken cob-
tinuation of those in the banks of the river. -

This formation continues a few miles further to the northward, where
it abuts against the nummulitic beds. :

In many places towards its northern limits, it rises into hills, and con-
siderable tracts of high, undulating country; the loftier portions consist-
ing invariably of hard, shelly rock, including large patches, of one or two
acres in extent, of silicified cornls; and the lower parts, or intervening
_spaces, of a locse gravel or clay, equally Toll of organic remains. Some
parts of this district, particularly that near the village of Kotra, have a
very remarkable appearance, as if they had been subjected toa violent
flood, which had washed away the surface-soil to a depth of 30 or 40
feet, leaving a broad, shallow valley, two or three miles across, with" nu-
merous isolated and rounded bluff hills of gravel, scattered about its bed.
The banks, or bounding lines, consist of low hills, cut into innumerable
small ravines; the whole being composed of the same shelly rock, and
gravel, and clay as above described.

The fossil shells found in this district occur often in beds, consisting
of a single species. One of the hillocks, above described, is about 60
yards long by 20 broad, and 15 feet in ‘height, and is entirely covered
with Ostrea callifera, lying loosely on a gravelly soil, or cemented into a
solid rock. The highest part of the table-land in one place, near the
village of Kotra, is also composed solely of oysters, forming a very hard
rock or limestone; other isolated banks are completely covered with
what appears to be a species of large Serpula, or else fragments of corah
Numerous other fossils are found, either lying loose or imbedded in the
rouk, and cousist of species of Lucina, Venus, Cardium, Pecten, Ostrea,
Turritells, and Clypeaster. The Turritell are imperfect, but particu-
larly numerous. .

This flat valley or broad river-bed (for a small stream still winds
through it,) continues to the hills surrounding the town of Mburr
spre.ding, in places, into lake-basins, all of the same description as
above detailed ; but, a short distance south of the Mhurr hills, its course
is cut across by a dyke of very compact basalt, of perfectly columnar
- structure ; each face of the polygons being about two feet in breadth.
This basalt forms both banks of the river for 50 or 60 yards, and to the
height of 20 or 25 feet ; the bed of the river being also formed of. sec-
tious of the columns. The clay through which the basalt passes is hard,
and of a brick red; and quantities of, iron ore, of a spongiform textur'e,

are scattered about.
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"'The southern base of the Mhurr hills is now approached, and pre-
sents a ‘most confused appearance, the country at their foot being shat-
tered in all directions. It is impossible to conceive ground in a more
disturbed state. The bauks and ridges, varying from 20 to 60 feet in
height, are partly composed of a coarse, - calcareous grit, full of the
marine shells already enumerated, and partly of a blood-red coloured
clay, which has apparently been altercd by a trap dyke. One bank
oxposes a section, 60 to 70 feet high, of horizontal layers of gravel, clay,
shelly rock, and iron clay, which in one spot appear to have fallen in bodi-
ly, dipping abruptly from both sides to a point,

Fossils.—The principal deposit of fossil shells which came under my
inspzetion, was at the village of Soomrow, just described. The speci-
mens which I collected have been examined by Mr. James Sowerby,
-and found to consist of 33 known genera. Of the 57 species belonging
to these genera, 47 are new, 6 are known, and 4 are doubtful. The
most numerous among the univalves belong to the genera Mitra and
Voluta: there are also great quantities of the genera Cerithium -and
Terebra; some of the latter being very beautifully marked. The
genera Solarium, Conus, and.Strombus also abound. Among the
bivalves, the Pectens are most numerous ; and among the Radiata, are
great numbers of Clypeaster. Most of the fossils which T collected,
either lay closely on the gravelly bank, or were cemented into large ta-
bular slabs of rock.

. 1 was informed by the natives, that, about the year 1834, great quan-
tities of large fossil shells, called by the country people Sonk or Conk,
being a species of Turbinella, were found in a land-crack, in a field
about two miles from this spot; and so perfect, that they were given
to the priests of the different temples in the neighbourhood, who, by
inserting a metal tube into the apex of the shell, converted them into
horns, to call the devout to prayef. I could not, however, find any
when 1 visited the spot, the crack having been filled up by subsequent
floods. o

Extent of the Tertiary Formation.—~These tertiary beds reach, in
one place, to the town of Mburr, a distance of thirty miles from the
sea, and extend in a belt of, perhaps, a third of that breadth, through-
out the whole southern coast of the province. A parrow line should
also be drawn along the borders of the Runn, and around the islands in
it, as the fossils, found on xthe immediate shores, belong to the tertiary

periods
.
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7. Arpuviai, or Recenr DeposiTs.

These consist entirely of plains covered with soil, evidently detritus
which has been washed from the hills, or of land recovered from the
sea by the blowing up of sand. The whole of the province south of
the volcanic range might be considered alluvial; the surface being
composed of a thick soil, formed by the rapid decomposition of the
basaltic or igneous hills; but as the banks of the rivers contain ter-
tiary shells, 1 have thought it better to designate the district as con-
sisting of rocks of that age. The boundary between the tertiary and
alluvial districts must, therefore, be considered partly imaginary, as I
have thought it more correct to give a general outline, than to mark,
with apparent minuteness, limits, which my examination of the district,
did not enable me to ascertain, ‘

Land gaining on the Sea.—Tn many places along the coast, where there
are ridges of sand, the land gains upon the sea. These dunes are con-
stantly increasing, from the particles blown up by the sea-breezes, or the
south-west winds, which prevail during so great a portion of the year;
and the ridges frequently occur in double rows, occupying a considera-
ble breadth, and varying from 50 to 100 feet in height. During strong
winds the whole appear to be in motion, from the sand drifting along their
surfaces. ’

At Mandavee, the principal seaport in Cutch, is a ruin on a spot call-
ed the Old Bunder, or Quay. It is now about three miles inland, and is
situated on the bank of the river, which flows into the sea near the pre-.
sent town ; but at the time when this old quay was in use, the town must
have been some distance from the present shore. A small temple, built
upon a rock, now in the middle of the town. is said to have been at that
time also in the sea. Even now, a considerable space, composed of loose
sand and sand-hills, intervenes between the town and the sea; and the
distance is continually increasing, owing to the quantity of sandy detritus
brought down by the river during the periodical floods, and washed back
by the sea in the dry season. A baris also thus formed across the
mouth of the river, and the position of it varies so much, and so often,
as to render the entrance to the river very difficult. Even boatmen be-
longing to the port, who have been absent a few months, cannot pilot
their vessels in. During very dry seasons, this bar increases to so. great
a degree as almost to block up the entrance entirely,; and the laden
boats always strand upon it at high water, their cargoes being carried
away by carts, when the tide isout. * 7

At Moondrah, Budraseer, and other seaports up the Gulf of Cutch, the

/
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Yind also gains upon the sea, rendering necessary the frequent removal

further Beaward, of the quays or landing-places. Where tivers enter the

" gulf, this increase of land at their mouths is easily understood, as the

sea, for nine months of the year, washes back the sandy detritus accumu-
lated by the river at its delta during the periodical floods, Where rivers
flow all the year round, they may be enabled to keep a channel through
the deltas constantly free ; but when the stream is inert during three
fourths of the year, and the wind and sea are continually at work, the case
must be very different. )

Marine Forests.—The same operation is in progress at places separat-
ed from the main waters of the gulf by small creeks.

Sope of these inlets penetrate six or seven miles from the coast
through a tract covered for miles in extent with shurbs, At low water,
these plants are exposed to their roots ; but at high tides merely their
upper branches are visible, so that the bouts sail through 2 marine for-
est, the sails and yards frequently brushing against the boughs of the
trees. The growth of these shrubs is so rapid, that the sailors have
very ofien to force their boats through the upper branches, particularly
at the various angles of the very tortdous creeks, when they wish to save
a tack, and the wind is scant. The stems and branches of the trees are
covered with Crustacea and Mollnsca, whilst numerous water-fowl occu-
py the higher branches ; the whole presenting a most cuarious picture.
That the Jand should gain on the sea, in these places also, is very natu-

. ral, as during the monsoons, when the numercus small streams convey
tueir muddy alluvium into the gulf, the roots and stems of the shrubs
act as a filter, and the water passing slowly between them, a great por-
tion of the earthy matter is precipitated ; a portion also adhezring to the

stems.

Effects of Floods.—Considerable damage is frequently done by the
periodical floods, which, from the peculiar hilly structure of the country,,
sometimes rush down with a force, that carries all things before them.,

In August 1834, the rains were very violent and long-continued, and
did considerable damage. The river, which flows past Nurra, and
through the flat, from six to eight miles bread, which extends from the
town to the Runn, brought down so much alluvium, as to cover with a
fine soil a surface of 150 pragas, or nearly 1000 acres of land. 'This tract
had been sunk by the earthquake: of 1819 so nearly to a level with the

" Runn, as to have remained unfit for cultivation. On the opposite side
’ Nﬁof the province, at a village cafted Kundagra, not far from Mandavee, 50

".pragas or 800 acres of soil were entirely washed away, leaving a bare
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sandy surface, similar to the bed ofa river; and not far from the same
spot, half a small village, with a quantity of land, was swept bouily into
the sea ; large trees being uprooted and carried down by-the flood. At
Pheraudee, 12 miles N. E. from Mandavee, at Mandavee, and many other
places, great devastations are said to have been produced. A few simi-
lar inundations would alter the features of the country, consisting of such
abrupt hills and loose surface-soil.

. 8, Vorcanic axp Trarpean Rocks.

The district composed of volcanic and trappean rocks is one of the

* principal features in the geology of Cutch, not only from the space it 5

occupies, but from the phanomena which it presents, *

The igneous origin of trap being acknowledged, I shall always speak
of it and lava under the comprehensive term of igneous rocks, as in com-
position they differ only in the proportions of hornblende, felspar, and

-"augite, and as they all appear to have originated in the same cause, and
-to have equally disturbed or affected the neighbouring strata. But there
appears to be a very marked distinction,between those rocks which have
been in fusion below the surfave, and subsequently forced up, and those
sedimentary formations, which have an altered appearance, and have been
- evidently subjected to violent heat since they were deposited in their

present position. The latter rocks, however, bear a very small propor-
tion to the former.

Evidence of the disturbing power of Igneous Agents.~1It is impossible
to desire clearer evidence of the disturbing power of igneous agents than
is developed in Cutch. The shattered appearance of the country in
some places, the upraised hillsin others, with the igneous rock or moving
agent, either directly under them, or immediately in front of the outcrop
of their strata ; the angles to which the beds have been raised varying
from a gentle, unfractured slope to the most complete dislocations ; the
vast variety in the composition of the igneous matter, from the- most
loose and clay-like form to the most compact and perfect colamnar ba-
salt ; the crater-like shape and construction of some of the hills, from
which large lava or basaltic streams can be traced, prove the igneous
origin of theserocks, and the vast effects which they have produced on the
general appearance of the country. Moreover, it is not necessary that
the igneous matter should be on every occasion apparent ; as, where we:

find a large mass of basalt which has evidently come from below, lying
on a plain, behiud a hill presenting a bluff cliff towards the igueous rocks, ‘{

/
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and the strata sloping sharply from them, the conclusion is obvious, that

the hill must have been raised by the outburst of the volcanic matter ;

and it is equally just to infer, that, in its passage from below, it must

have disturbed, more or less, the various beds through which it passed ;

and, therefore, that the form of many hills may be owing to a litent exer-

cise of this power, even where no traces of the igneous matter are visible

near the surface, of near the raised strata. 'That the greater number of
these igneous rocks have been forced up, and are not portions of lava
streams which have flowed from volcanos,is very evident, from the man-

ner in which the superimposed strata are affected by them.

Ina preceding part of the paper I have described a hill of quartz rock
near Mhurr, and shown thatits strata have been violently disturbed 3
and I have also inferred, from the nature of the rock, that its characters
are due to grains of sand having been agglutinated by volcanic heat.
Tn detailing the phenomena presented by the second formation, I have
shown that its strata have been also subject to great dislocations.

In describing the upper secondary formation, [ have stated, that T con~
ceive the hills owe their outline, presenting to the north an abrupt es-
carpment resting on a slope, and to the south an inclined plane, to the
agency of volcanic forces. In the Karee river, near Bhooj, these beds
have been disturbed to an extent which defies representation. Near the
village of Jarra, on the borders of the Runn, & bank affords a good exam-
ple of the manner in which this upheaving power has acted. The la-
rainated beds (upper secondary formation) being of a loose earthy char-

- gcter have yielded to the disturbing agent ; whilst the overlying com-

pact stone has broken short off, and presents a wall of rock, split by
such perfectly vertical lines, that at first sight I thought the stone.was

_ columnar.

The range of Roha-ké-Koss, composed ofbeds of the fourth or upper
secondary formation, is a good example of disturbing action. It issitu-
ated between the villages of Joorun and Lodye, on the borders of the
Ruon, and extends neatly east and west for eight miles, presenting, to
the north, a perpendicular cliff of sandstone, which rests on a sloping
talus of laminated sandstone and state-clay, and dipping at a high angle
to the southward, About three quarters of a mile from this main ra'nge,
and parallel to it, is a ridge of smaller hills, consisting principally of ba
salt, intermized, in some places, with the same sandstone as that of the
main hill ; and"which, io the banks of the nullahs at ite base, overlies,

».\he laminated stratd. ‘The space between the two ridges is composed
of large broken masses of sandstone, covered by a.thick bed of gravel
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evidently the detritus of the hills. In this instance, the strata of thé
Koss range dip towards the south ; and, at a short distance to the north
of it, we find a mass of basaltic or igneous matter, which probably raised
the hills in its passage up, and established itself at their foot. Large
basaltic dykes, disturbing the strata through which they pass, are obser-
vable in many of the river bauks in the immediate neighbourhood.

The beds of nummulitic limestone, on which Luckput stands, present,
as be'zf‘ore stated (p. 321), most decided marks of elevatory movements,
consisting of a eentral platform of horizontal strata, with inclined beds on
the flanks. .

Another most striking example of the effects of igneous action in up;
raising hills, occurs in the nummulitic limestone, near the village of Pun~
undrow ; and the phznomena are so strongly marked, that they deserve a
detailed description. '

On Jeaving the village of Korah, in the north-west department of the
provinee, and proeeeding westward, a range of hills is entered, of small
altitude, but covering a considerable area. It is composed of a confused
assemblage of basaltie cones in broken columns, or rather of a number
of sugar-loaf-shaped masses piled ouc on the other. The surface of the
hills is covered with fragments of a hard gfeenstone, the crystals of fels-
parbeing numerous. The perpendicular banks of the nullahs and ravines
which intersect this range, present, in some places, entire sections of
the columnar basalt ; whilst others consistof a friable, sandy clay, dis-

posed in horizontal, thinly laminated strata of every shade of bla;‘k, red,

and yellow, to white ; and associated with it is a beautiful purple loam. :

The basalt sometimes overlies these beds, sometimes forms dykes in
them ; and one side of the ravine fiequently consists of this variegated
Joam, and the epposite of basaltic pillars. In many places the ground
has an altered appearance ; the ironstone, of which large quantities are
lying about, appearing partially fused, and the elays or variegated marls
variously acted on, and always accompanied by dykes of basalt. These
bills continue about eight miles from Korah to the village of Ukri, where
they gradually decline into a plain, throwing off numerous ridges o; forks
About three miles distant, a solitary hill, witha flat but :nevcn top.
called Baboa, rises out of the plain. To this hill I wish to draw particu:
]z}r attention ; and the furegoing account of the basaltic range has been
given as necessary to a proper understanding of it.

The first part of this plain is composed of thick beds of gravel, but fur-
z?wer westward it consists of the nummulitic formation. Out of, this soil
xises the Baboa hill, composed of hard ]ix;nestohe, full of marine remain
One of the forks projecting from the basaltic range reaches to withisl;

-

18404] On the Geology of Cufch. 331

. o .
half 2 mile-of the hill, the ground near it being strewed with small frag-
ments Vfigneous rock. T
The cause of the elevation of this hill is, in my opinion, distinctly visis
ble in the banks ofa river which passes by its western base. They are
from 20 to 30 feet in height, and are composed of white calcareous 1arl,
covered by a thin bed of gravel. Immediately opposite the hill, these
beds are cut through by a dyke of very compact dark green basalt, form-
ing, towards the river, a wall about eight feet high ; its base being hid
by a talus of gravel. In several places on each side of this dyke, which
is about 50 yards in breadth, independent masses of igneous rock break
through the marl. They are principally of a bluat, conical form, capped
with portions of the marl, and consist of épheroids of basalt, which des«
quamate in concentric layers, precisely resembling scales of iron. At a
short distance up the river, or northward, this marl js covered by a stratifi-
ed series, dipping at a high angle to the north, and consisting of 2 yellowish
marl, with small imbedded fragments of lignite, covered by a bed of blue
clay,l containing also fragments of lignite and quantities of an olive~brown
earth, in which small pieces of either amber or mineral resin are inclosed.
Above this bed is a stratam of red sandstone ; and the whole i3 covered,
at its lower extremity, by a thick bed of gravel. These inclined beds
reach the level of the water about 400 yards from the basaltic dyke, be«
yond which the marl again appears in horizontal beds. Southward of
the dyke, the change from the broken part to the undisturbed hotizon-
tal strata, is much more abrupt, occurring within a very short distance.
« On the top of the bank adjoining the south end of the dyke the stratified
beds of blue clay, &c. are horizontal. Co
From the above description it appears, that the only place in which
the basalt is exposed, is directly under the bill, no trace of it being dis-
cernible either above or below this spot ; also, that the most compact and
extensive mass of basalt is exactly under the highest part of the hill;
and that detached masses of igneous rock present themselves, with
large portions of the marl adhering to them, A series of stratified beds’
is also noticed rising from the north towards the hill, meeting the sur’;
face at its foot, and is again found in a horizontal position just south of
the hill. All these facts surely prove, that the hill must have been “ele~.
vated by an outburst of igneous matter, which was probably a branch
from the basaltic hills to the eastward ; oue of its forks reaching within
Jhalf a mile of the spot. ‘
Quantities, of what I believe to'be frothy or foam lava, being abrown-
ish black substance, very vesicular or spongiform, extremely light, and
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somewhat similar to a very porous cinder, are found adhering to the
marl, and in the rubble of the bank. v
Large blocks of the shelly limestone, composi'ng the summit of the
hill, are scattered about its sides and base ; and some of them, my guide
informed me, fell during the earthquake of 18193 and the abrupt and

ateep sides are, no doubt, due to the action of water. Numerous fossils

are found lying about, characteristic of the nummulitic limestone.

T bave minutely described this hill, in the hopes of impressing others, -

with the same belief as myself, of the cause of its elevation.

. Near the village of Nambye, in the Charwar range, a basaltic dyke
traverses beds of thinly laminated slate-clay and layers of limestone slate.
In the immediate vicinity of the dyke the strata dip ia zll dirsictions, aod
form even anticlinal lines, The basalt is very hard, compact, and ofa
dark blue colour, and presents irregular masses, without the slightest ap«
proach to a columnar structure. ' .

Distinct Periods of Voleanic Eruption.—That the' yolcanic eruptions
have occurred at many distinet periods, is also evident, from the different
formations with which the igneous rocks are associated, and from
the variations in their characters. “Thus, in the same section,
the lower part frequently consists of large, rolled, or water-worn
masses, whilst the upper portion is columnar: in other places
the basalt alterndtes with a calcareous grit or coarse limestone,
- - having a tabular structure, Lut always distinctly stratified, and very

brittle, so as to present perpendicular banks. This limestone is ge- .

nerally associated with basalt, where the latter is raised into hills ; and
from the fact of angular pieces of basalt or igueous matter being imbed.
ded in it, would incline one to believe that,in such cases, it must be
contemporanecus, though it often regularly alternates with it. In other
places the basalt is interstratificd with a pure crystalline limestone or
travertin. i :

.'Fhe principal mass of igneous rocks lies towards the southern depart-
ment of the province, and forms a group of hills called the Doura range ;
the intervening spaces and the ground at their southern base generally
assuming a porphyritic structure. The northern parts of the range have,
for the greater part, a flat, smooth outline ; but in the interior of the
group are many clusters of small, conical hills, arranged round a circular
space, inclosing a kind of hollow. The sides of these ‘cones are very
steep, and invariably present innumerable horizontal lines, forming rings
resembling narrow paths. The surface being covered with basalt, in
very small pieces, is totally devoid of vegetation, and has precisely the

3,
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appearance of a newly-laid macadamized road. Their interior, how-
o . . . .

ever, haS 2 much more solid comstruction, asis well seen in numerous

deep clefls and ravines with which the hills are in all directions inter-
sccted. » ’

One of these ravines, near the village of Doonee, is 50 or 60 yards

.broad, and nearly 100 feet deep ; and its perpendicular sides are composed

of cuampact columnar basalf of a greenish grey colour ; the columos being
perfect polygons, and of a very large size. This rent must bave been
formed by some convulsion, as it reaches nearly to the summit of the hill
and the ooly water that could ever have flowed down it being that which
falls ¢n its sides and bed, and must be very little. .

Alternations of Basalt with Strata of the Upper Secondary Formation.
—Near Nurra, on the borders of the Runn, a hill called Jogé-ki-bit,
basalt alternates with slate-clay, limestone slate, slaty limestone,
and a laminated loam. The strata dip from 40° to 50° to the north,
which being at a higher angle than that at which the hill itself rises, it
causes them to crop out; the surface being also broken into several
distinct ridges, The igneous rock alternates three times. In one in-
stance it underlies a stratum of hard slate-clay ; in anotler it occurs
between a coarse, soft sandstone, and slate-clay, and sandstone slate;
and it also forms the conical summit of the hill, whichis not more than
ten feet in diamecter. The basalt desquamates in flakes, but has‘a

centre of compact rock. The same inclination of the beds is continued
through the hill.

Alternations of the Calcareous Grit witk Basalt—At the village of
Doonee, above mentioned, the banks of the river presert a perfectly
perpendicular wall, from 15 to 20 feet high, and are composed of the
calcareous grit, or coarse limestone alterpating with basalt, in the fol-
lowing order: first, grit; then a horizontal bed of rounded pieces of ba-
salt ; and next, another ‘stratum of the grit, 15 feet in thickness ; the
whole being covered by the basalt forming the hills.

Another good example of this alternation is near the village of Keroee,
at the eastern limit of the formation. The banks of a river are here com-
posed, in some places, of the basalt forming the Doura range; and in
others, entirely of the limestone grit, which in one place overlies the ba-
salt, but forced up into anticlinal lines, as if the igneous rock had been

. protruded from kelow; the broken state of the strata showing that it

was not originally deposited in this position. The bed of the river at
this place is entirely composed of basaltic columns; their horizontal
sections forming a regular pavemcnt ; and large masses of the columns,
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occupying from 200 to 300 square yards, and being about eight feet’in
height, remain every here and there, similar to a field of corn “partially
reaped. The columns are very regular, generally four-sided, with
smooth, even surfaces, and are composed of a hard, compact, dark blue
basalt. .

Another instance of‘ the junction of the limestone grit with the basalt
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An»rnalwn of Basalt with Travertin—A very good example of suc-

cessive eruptions of basalt occurs near the small village of Wurrowsow,
on the south-western flanks of the Charwar range. This point must at

~one period have been a lake, it being now a dead flat, about 43 miles

in diameter, and surrounded by low but steep bills, whose surfaces

“are covered with small fragments of basalt ; its general level is about 20

is near the village of Choolree, a little to the westward of Kaira. The feet above the ground to the east of it. The soil CO(;ISIS;{ 0:; a“‘;‘:‘;:
basaltic range is completely divided by a narrow -ravine, in which the x‘na‘tter and fine grzfve), tota‘lly d.xﬁ'farent from the sandy ;1) ain );1 W us
two rocks appear in contact, the limestone being broken in all direc- LIS bounded ; but x.ts most interesting f:eature. is the b.asa tatt ; cas<
tions. Ouve side of the ravine presents a perpendicular cliff, of nearly / tern outlet or break in the low surrounding hills. This .mass ) of trap

consists of perfectly polygonal columns abont 25 feet in height, but
,"( broken into lengths, forming a series of regular steps, cut into a horse-
’; shoc shape by a small stream, which discharges itself during the rainy

. season, The hills that flank it on each side are composed of a base of
3 Jeoarse sandstone capped byan earthy basalt, a dyke of which, 8 or 9
5 'nchee wide, has, in one spot, penetrated the subjacent sandstone.

80 feet in height, of irregular columnar basalt, overlying a bed of round-
ed masses of the same, though the opposite bank is composed of the
limestone grit. Advancing through the Pass, the basalt terminates ab-
ruptly, and is succeeded by the limestone grit, which forms both sides of
the ravine. Further on, the basalt again appears in the form of a dyke; °
beyond which is the grit, once more succeeded by a dyke of basalt, form-

ing, at this extremity of the Pass, both banks. Where the dykes of basalt 4i-The friable basalt forms the base of the fall. Above the columns
ﬂx‘. bed of the small stream consists of a loose, calcarevus calc-tuff. .

occur the limestone lies in immense masses, evidently broken off at the
time of the projection of the upper bed of igneous rock; being itself °
of subsequent formation to the lower basaltic bed of rolled masscs, |
This is very distinctly shown at one part of the Pass; and it should b=
mentioned, that the bed of the ravine consists throughout of irregular or
broken basalt.

. This section presents several iAteresting facts; as, from the alterna.
f ;tion of basalt with the limestone or travertin, it is evident, that a l,onsx-
. derable time must have elapsed between the igneous eruptions. The
'“ $anety in the texture of the limestone or travertin may be accounted
for by supposmg., that the waters under which it was deposited were
/'somenmes perturbed, or rendered muddy by a flood ; but at other sea-
“sous clear, when a pure calcareous precipitate would take place. The
«;acalt forming the columns is very hard, compact, of a dark blue colour,
“snd smooth surface ; and it may be traced to some small hills northward
c{‘ the spot. -

The intervening spaces and the ground at the base of these hills
are composed, for the most part, of a red clay much resembling bricks
a variety of it being amygdaloidal, of a darker colour, extremely hard
and tough, and containing quantities of calcareous spar, chalcedony, rock
crystal, &e.

. Near this place the surface has been affected in a manner worthy of
gbsenauon Every here and there, a small spot, varying in size from
#1020 yards in diameter, has been raised into a convex form; the
_pavement, that covers it, consisting of tabular plates of slaty sandstone,
'broken into small masses ; and the fractured lines generally radiating, =
‘though in an irregular manner, from a centre. In some places the tops .
of these little globular elevations have been removed, leaving a regular
mrclc of stones, whose bounding lines are disposed like the stones of an
1rch In other instances they assume a more conical shape, resembling
“small hillocks, from the upper part of which the outer coating or tabular
masses have generally fallen away When they are of a larger character,
the whole presents a heap of broken masses of rock.

In some places it forms Jow ranges of hills of a hard rock, of a dingy
red colour, thickly interspersed with cylindrical kernels of zeolite, with
a light green coating, some of them dividing into two parts. Other
specimens contain bumerous crystals of felspar; and, in many in-
stances, all the mineral substances have disappeared, leaving a vesicular
mass. Occasionally, thin beds or layers of calcareous spar, of a leeks
green colour, ave met with, also of rack crystal and chalcedony in all
its varieties. The surface of the plains is covered with fragments of
these minerals, derived from the disintegration of the amygdaloids, which
are rapidly affected by exposure to air and water. Some of the sides-of
the hills are covered with heaps of rotk eryital, as if cart-loads had been
purposely thrown down,
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Denodur Hill, an extinct Voleano.—Of the detached hills, the eleva-
tion of which I conceive to be due to volcanic influence, the priucipal is
that called Denodar, and is situated near the shores of the Ruon. Tt
is the largest and highest hill in the country, and is evidently the re-
mains of an extinct volcano, an irregular crater being still visible In
the north side is a large gap, reaching neaily to the foot of the hill, but
partially blocked up by a lower ridge, or a kind of traverse. Its western
flanks are composed of a series of ridges of laminated clay and loam,
interspersed with flat, angular fragments of slaty sandstone and slate-*
clay. “The surface of some of these ndgea is smooth, consisting either
of thin slabs of slate-clay, or of thicker slabs of a very compact, cry-
stalline, and slightly calcareous stone, the same as that which ox;erlies
the laminated series, and forms the walls on the Runu, &c. Near the
‘base of the hill and for more than two-thirds up its side the construc-
tion alters, being composed partly of a loose sandstone, and partly of
the calcareous grit, containing imbedded, angular fragments of basalt;
the uppermost part is a perpendicular wall of basalt, which, apparently,
continues all round the top. A stream of very compact basalt ruas
past its north-western flank, and in othgr places. Numerous small conical
hills, compased of horizontal layers of limestone grit, or of basalt, are
scattered over its sides, and its base is covered with a thick mould,
formed of decayed vegetables, with earthy matter. Nowhere did I find
any traces of recent disturbance, although the people of the neighbour-
hood, particularly the Jogees; or religious devotecs, who inhabit a texmple
on its northern flank, asserted that fire issued from it during the earti-
quake of 1819. If it did, there would, of course, be some signs of it re-
maining ; but I was unable to penetrate into the interior of the hill,
owing to the dense Bauble Jungle, or crooked thorn tree with which it
is covered.

Not far from this place, and adjoining the village of Nuckutrana, is &
hill of some size, called Ungia-soorud, the elevation of which has also
been eflected by voleanic agency. The flanks and base are composed of
a very loose, friable, calcareous sandstone and grit, apparently stratified,
but inclined at all angles; and the temainder consists of very compact
basalt. The hill is divided into two parts by a narrow, tortuous cleft,
the sides of which are nearly perpendicular, and composed of irregularly
triangular prisms of basalt. The cleft is not more than four feet wide at
_the bottom, though it is somewhat broader at the top ; and as it passes:
completely through the hill, we must suppose the whole to be similarly
composed,
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All the other numerous isolated hills scattered over this part of the
proviuce, including that called the Nunnaw, next to Denodur, appear to
be similarly canstructed.

The hill called Lecka, deserves particular notice. It forms one of a
group of hills on the borders of the Ruun, at the north-western extre-
mity of the province, and is composed of two portions ; one consisting of
stratified beds of sandstoue ; and the other wholly of hasalt, in irregular,
triangalar columns, The beds of sandstone are horizontally disposed,
and of varions colours and textures ; the lowest stratum being a coarse,
brown, quartzose grit. ‘The igneous rocks crop out in various places
near this spot, forming a cluster of sma'l hills between it and the Jooria
range ; the intervening spaces being broken in the most confused man-
ner.

Recent Outbursts.—Having given as many examples of the elevatory
effects of volcanic action as my space will admit, I shall conclude my
account of their phmnomena with a description of some igneous out-
bursts of, apparently, a very recent epoch. The principal one occurs
at the village of Wagé-ké-Pudda. The spot which has been acted on
is a rather high table-land, cothposed of the nwnmulitic marl, and is
flanked by low, irregular hills of ironstone and -gravel, called by the.
natives Kara Rurraw. The first view of it, is very striking, Con-
ceive a space of ab'ut two square miles, blown out into a flat basin,
the sides being broken into fissures, with craters, ravines, and hol=

Jows; and the interior, or bed of the basin, interspersed with hillocks

and cones of every variety‘of colour, black, red, yellow, and white, and
with patches of cinders, similar to the refuse of a furnace; the whole
looking as fresh as if the igneous agents were still in operation,

The surface of the table-land immediately surrounding the blown-out

.space, is covered with a burnt ironstone, divided into irregular cells,

similar to Septaria; below which are steep banks, 40 to 50 feet high, con-
sisting of comminuted particles of clay. sand, gravel, scorize, and small
angular pieces of basalt; the whole being loose, and having a dry and
brittle feel. - \
Within the centre are several small craters, or circular spaces,
surrounded - by walls of basult: None of them are perfect cir-
cles, being broken through by watercourses; but one has about
two thirds of dts circumference complete, the sides of which,
about forty feet high, are in the upper part quite perpendicu-
far, and consist of very compact basalt, of a columnar structure ;
while the lower ten feet present a talus, composed of volcanic
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.sand, and scoriee in very thin lamine. Below the columnar basajt is a
bed of a friable variety, three feet in thickness. In some parts th'e
columns are capped with & thin band of ironstone. The interior of t'hxs
crater is about 80 yards in diameter, and consists of voleanic sand, with
imbedded angular fragments of basalt. The most perfect of these cra-
ters, or circular spaces, are generally hid from view, being approachaf)le
only by the narrow ravine forming the outlet of the watercourse which
cuts through them. The basalt varies greatly in texture and general ap-
peatance : in some places it is columnar, exceedingly hard anfi compact,
in others it contains imbedded crystals of felspar, and it occasmnally.pr.e-
sents the structure and texture of an amygdaloidal clay. Soine varieties
also consist of concentric layers of a kind of brittle, clayey 'substaqce, ‘
inclosing a nucleus of hard rock ; the whole being imbedded l.n a mass
of clay, which looks as if a number of small roots were entwined .about
it. All'the varieties are frequently found in the same bank or hxllo.ck.
Several other small basins have been blown out in the surrcunding
table-land, forming inverted cones, about 15 or 20 f'eet. in depth ; and
are composed of the same materials as those just described. Many of
them consist entirely of small, brittle partjcles, of a pale yellow c?lour,
- . evidently sulphuric. The clay has, in various places, been burnt mt.o a
. pesfect brick ; and the marls, or sandy c.lays,. are frequently of a beau.tlful
bright purple. Quantities of tale, or mica, lie scattered -about, twm-e.;l]
and contorted into a variety of shapes ; and s?me of the 1ron. o.re whic
covers the surface, appears to have been partially fused, consxst.mg of a"
spongy, vesicular mass. The whole has the appearance of having been
for so;ne time subjected to considerable beat, am% then suddenly blown .
up. The cones and banks of loose v?lcanic scorize must be yeal:ly \vas};-
ing away ; and it is difficult to conceive, that the .walills of ohd lbavs‘.ax t
forming the sides of the craters, can belong to a s:mxl.ar. penoc%, xa\;ng
all the appearance and texture of very ol.d basal‘t; but it is possible t ?t
a recent eraption may have taken place in the site of one of a more dan(;]-
ent date, thus presenting a mixture of old and recent vt.)lcamc .pro uc lsa.
If it is true, that basalt owes its columnar structure to its coolmgl slowly
under a great pressure, it is impossible that these masses of columnar
basalt and the loose cones of scorize can be contemp?raneou.s.h . t
. In the nummulitic mar} forming the banks of a river which flows pas

this patch of blown-up ground, is a stratum of earth containing small
3

nodules or rounded masses, of a pale yellow colour, translucent and

brittle, and which burn with a bright fame, giving out zf strong aron:lanc
odour. Itis contained in a dry, olive-brown earth, so light as to float

in water.
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anxr’zemHS Echinodermata, and other fossils, are found on the table-
1and, and some of the fields are thickly strewed with casts of a Turbinel-
la of a very large size, the external shell being always wanting. On
breaking them, small fragments of igneous matter are found in their ine
terior. : -

In the table-land just south of the outburst, is a large fissure, about a
gquarter of a mile in length, 40 yards broad, and 40 or 50 feet deep. One
extremity communicates with the river, and the other is rounded, or
formed into a basin shape. The sides are perfectly perpendicular ; and
it is clearly an opening in the ground, there not being the slightest indi-
cation of anything of the kind, until directly at its brink. 1 was inform-"
ed by a native of the village, (the only present inhabitant.) that smoke

‘ i}asu’ed from the outburst about twenty-two years since ; but little de-

pendence can be placed on the statements of these peaple,

Another similar, but smaller, outburst occurs about three miles south
of Mhurr, near the spot in which, in my aceount of the tertiary deposits,
I mentioned that a large basaltic dyke crosses the river. The space
here blown out, does not exceed 100 yards in diameter, and 15 feet deep, .
consisting of similar cones of volcanic scorize, and comminuted particles, -
as above described ; but there {8 no trace of any basalt nearer than the
dyke in the river. ‘

From what I have now detailed, it appears, that igneous action has
affected all the formations of which the province is composed ; and it
will also appear, by the following details, that the Grand Runn, the
most remarkable feature of the countiry, owes its peculiar characters to
volcanic action. ' A

Tue Graxp Rown.

With a short account of this large and singular tract, I shall conclude
the paper. It has been described by Captain Burnes, in a memoir in the
library of the Royal Asiatic Society; and referred to, at considerable
length, by Mr. Lyell, in his * Principles of Geology."*

This tract, containing an area of upwards of 7000 square miles, ex-
clusive of the space occupied by the Bunnee, and the islands of Pucham,

-Khureer, &c., is, perhaps, unparalleled in any known part of the globe,

as it may be said to be placed on a level between land and water. It is
dry during the gleater part of the year, when its surface cousists of a
sandy flat, totally devoid of vegetation; but, perhaps, on account of its

# 5tb Edit., vol. ii. p, 183 ¢f seq.
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saline nature, always sufficiently moist to prevent its particles being
drifted. During the prevalence of the south-west winds, however, 8¢
much water is blown up its eastern inlet by the Gulf of Cutch, and, at its
western extremity, by the eastern branch of the Indus, as to cover its
whole surface ; augmented by the freshes, which, at the same time, come
down the Loonee and Bunass rivers, and the numerous small streams
which interséct the northern coast of Cutch. At those seasons, the
Runn has all the appearance of a sea, and is passable only on camels,
and, in some seasons, with difficulty. It has been deseribed as the dried-
up bed of a sea; but it is not easy to account for its dryirg up, unless
we suppose a general depression of the ocean. 'We must, therefore, look
to other causes. . '

In several parts of the world, particalarly in the Baltic, there are‘un~
deniable proofs of a gradual rising of the land; and, in time, parts of that
sea wight be converted into a tract similar to that of the Runn.* It
does not become me to inquire whether this gradual elevation is due to
a series of so minute elevatory movements as to be unnoticeable, except
from the effects which subsequent measurement proves them to bave pro-
duced, or from a gradual expansion by vo‘lcanic heat. But in Cutch we’
‘have evidence of movements within a very late date, and every reason to
believe that similar ones have occurred at various periods. ~The earth-
quake of 1819 is known to have produced a remarkable change on the
western extremity of the Rurn, by throwing up a mound 50 miles in
length, 16 in breadth, and 18 feet Ligh; and by depressing an adjoining
tract, so as to convert it, from a cultivated district, into a large salt la-
goon. As the changes in level, thus effected, have, however, been de-
tailed in other papers, I shall merely observe, that when 1 was at Luck-
put in January, 1834, very little if any change had occurred since Capt.
Burnes' visit, in 1828 ; except that the Sindians had repaired all the
bunds across the river, and thus, by preventing further supplies of fresh
water, the lagoon had assumed much the same appearance as previous
to the fieshes of 1828, ’

I was also informed by a boatman, who constantly plied up and down
from Ullah-Bund to the sea, that between Sindoo and Sindree, there is
a bank, six miles broad, covered by only ome foot of water ; and as there
is no chanpel through it, the boatmen are obliged to get out and haul
the boats across the bank, after which they follow the windings of the
channel to Ullah-Bund., It would therefore appear that this portion

1 i A
* See Mr, Lyell’s Memoir, on the proofs of gradual rising of theland in Sweden. Phil.
Trans, 1835, 1. 1 ef seq.
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; eould not have been so much sunk as that around Sindree, and between

itand Luckput. -

I was also assured that pieces of iron and ship-nails have been thrown
up from fissures in the Runn; and Capt. McMurdo® mentions a boat
which had been buried under 15 feet of allavium, having become expos-
ed in a mud-bank, near the village of Wuwania, on the Kattywar side of
the Runn, or where it joins the Gulf of Cutch.

The number of places still pointed out as Bunders, or quays, together
with the large stones formerly used as anchors, one of which still lies on
2 small elevation on the Runn, not far from the Puchum Island, and the
confident assertion of all the inhabitants on its coast, tend to confirm the
opinion that the district must once have been covered by a navigable
body of water. :

Some parts of the shores have precisely the appearance of having been
recently deserted by the sea. This is particularly the case. near the vil«
lage of Charee, which is separated from the Runn by a low range of hills,
To the northward of this range is an inlet, about one mile and a half
in breadth, and it looks precisely like a small creek or bay from which
the tide has just ebbed. Its surface is composed of smooth, whitish
clay, with numerous scattered gravel banks, the ends of which have been
worn round, and the sides present perpendicular or overhanging banks.
Several masses of crystalline sandstone also rise suddenly out of the
bed; and some of them consist of immense fragments, which look as if
they had been piled one on the other, and have a strange effe¢t from a
short distance. Beyond the inlet is another range of hills of the same
description, but it is more broken and confused than any other in the
country. Insome places, the upper stratum of hard rock has been
thrown into a position like the roof of a house; in others, it precisely
resembles a ruined fort with towers on a hill; but the greater part of the
stratum is a confused assemblage ofhuge fragments of rock. Northward
of this range, and separated from it by a narrow belt of the Runn, is a
steep conical bill, called Keera, 600 or 700 feet in height, consisting
partly of the same materials as the others, and partly of basalt; and it
appears to have been formed in a similar manner to the hill called Ungur.
soorud, before described, and others of that class, It isalso more than
probable, that the peculiar, fractured appearance of all the ranges is due
to the same cause acting at the same period.

Supposing the, bed of the Runn to have been raised by a series

® Extract from Captain McMurlio’s MS, memoir on Kattywar, io Captain Burnes’
Travels in Bokhara, vol. iii, p. 329, nofe,



342 - On the Geology of Cutch, : {Ocr.

*
of violent movements, such as must have upheaved the Keerd,
and its surface to “have been broken, and covered with fragments
of rock, its present level outline may be ascribed to subsequent
operations. The Ruun is bounded to the north, as already stated,
by the Thur or Little Desert, a district composed entirely of sand.
The Loonee and Bunass rivers also flow through a sandy soil, as do
many other streams which enter from the Cutch side. Now, during
‘the periodical floods, vest quantities of sandy alluvium must have
been brought down by these rivers, deposited at their mouths,
and washed thence and spread over the surface of the Runn by the sea-
water annually blown up at its eastern and western estremities. This
operation, repeated yearly, would fill up all inequalities, and produce in
time a level surface. It is probable, however, that the present state of
the district may also be, in some measure, owing to a gradual rising of
its bed, as it is only to such operations that some of its shores, as those.
of the inlet above mentioned, can be ascribed.

There are also many facts to prove, that this tract has been elevated
at very different periods. The high hills bordering its southern shore
are, as before stated, composed prineipally of the laminated series, and
their surfaces are covered with Ammonifes, Nautilites, Belemnites, and
other fossils of that geological period ; whereas along its immediate line
of shore, there are generally low ridges, composed of rocks full of ma-
rine remains of a totally different character, many of them belonging to
existing species. Numerous small rocky islets, consisting of shells ag-
glutinated into a solid mass, occur in various parts of the Runn, and are
barely raised above its present level. They are probably merely the
bigher portions of large tracts, the lower parts of which are covered by
~ sediment.

Natural Walils on the Runn how formed.—Still more striking instances
of the effects of upheavement, since the Runn assumed its present char-
acters, are exhibited in the detached, elevated masses of rock which X
have called the Natural Walls on the Runn. ,

They consist of disconnected portions of rock rising abruptly from the
surface of the Ruun, and presenting a smooth, vertical wall, occasionally
upwards of thirty feet in height, and in one instance upwards of two
miles in length. Sowe of them resemble domed or vaulted buildings,
the reversed side consisting of a talus of broken fragments of rock and
soil. In oue place these walls form a semicircle about 500 yards in dia-
meter, both walls sloping outwards. That the walls have been uplifted
_ into their present form is quite evident, first, “from the stones being all
on end, that is, with the grain in the direction of their present position,
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and peeling off in scales down the face of the wall; and secondly, from
my having met with the same phenomena on a smaller scalé, in other
parts of the country, where the slabs of rock are at all angles, and even,
as those before mentioned, turned over. It should be noticed, also, that
the borders of the Runn, rear these walls, are composed of friable beds
of the laminated series, covered with thick tabular masses ofhard sand-
stone, precisely similar to those forming the walls,

Had they been uplifted during the permanent prevalence ofthe waters,
the sloping talus of earth and fragments of rock, with which they are
all backed, must have been washed away. It should be stated, that
these examples are situated on ground now almost recovered from a
state of Runn ; some parts having been sufficiently augmented by means
of the sandy alluvium, wasbed down from the neighbouting hills to sup-
port vegetation ; whereas the isolated rocke, several of which rise out
of that part of the Runn, and are still subjected to inundation, bave no
detritus or talus, but present smooth walls of perpendicular rocks. I
could never perceive any water-marks on them, nor any remains of
marine testacea, which might oecur, had the sea ever washed the pre-
sent level of their foot. It is probable that their original base lines have
become obliterated by the sediment which inust have accumulated round
them in course of time, and which forms the existing surface.

A very good example of a similar wall occurs in the centre of the
province, near the village of Rampoora ; it is a ridge of coarse sandstone
about 300 yards inlength, and from 10 to 15 feet in beight, the stones

-being evidently placed edgeways, and in so regvlar 2 manner as to re-
semble precisely an artificial wall. It rises from a base of the same
sandstone, and on one side it is nearly flat, but broken into masses, while
on the other side are heaps of stone, broken and confused, and the in«
terstices are filled with sand and small trees. At the extremity of the
wall the stones slope up like the end of aroof. In the immediate viciv
nity of this wall isa small range of basaltic hills, striking however at
right angles to the direction of the sandstone ridge. ‘

Some of the rivers which flow towards the Runn from the Cutch side
are lost in the sand at their mouths; though at a short distance up the
bed of the river, the stream runs freely. It would thus appear, that at
these spots, the bed of the Runn has been increased, by the sediment,
probably, brought down by the stream; but so loose is the soil, that the
water soaks into 1t and even flows under it, instead of wearing channels.

- "This phenomenon is observakle in the sandy beds of many of the rivers
* in the province. The stream may be noticed running with sowe rapidity

and of a sudden to cease, the bottom of the river presenting a smooth
sandy surface; but a mile lower down the water again issues and con-
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tinues its course; the intcrvening parts being sometimes guite hard and
dry ; in others forming very dangerous quicksands.

The natives have various traditions that the drying up of this sea was
sudden, and that boats werc tossed on the land and wrecked; they pre-
tend also to assign a date ta this event, but their accounts differ so ma-
terially and are so vague, that not the slightest reliance can be placed
upon them, except to the general fact.

It is evident that the Runn could not bave been drained by the burst-
ing of its boundaries, at least since it was deep enough to be navigable;

because its present surface, notwithstanding the sediment which yearly

accumulates ou it, is even now so little raised above the sea’s level as to
be flooded by the mere effects of the wind ; but the most probable sup-
position is, not that it was ever a detached inland sea or lake, but “that
it communicated with the ocean by its present outlets, and that its bed
has been raised, partly perhaps by a gradual movement, and partly by
violent upheavements during earthquakes. Even such marked changes
of level as the raising of Ull«h-Bund, and the sinking of the ground near
the large town of Luckput, would have passed unrecorded but for the
accidental circumstance of the district baving been visited by a British
officer. Other portions of this vast area, the greater part of which is
never traversed by man, may have been similarly affected at that time,
and yet the changes remain unkown.

Successive Marine and Freshwater Beds.—The submerged tract near
Luckput, or Lake of Sindree, may, I think, illustrate the manner in
which successive marine and freshwater deposits may be produced’
"This tract was at one period a richly cultivated district, periodically
flooded by a branch of a great river, and produced large quantities of
rice. In this state numerous land testacea no doubt occupied it, and
were mixed with the rema‘ns of fluviatile species brought down by the
floods. ‘The bones of animals used in agriculture, and those of various
domestic species, 2lso the remains of broken pottery, perhaps coins, and
other procfs of civilized life, might likewise have been imbedded. Sud-
denly, owing to the damming up of the river by the Sindians, the sup-
ply of fresh water ceased, and the tract was no longer cultivated or inha-
bited. Some time after this an earthquake occurred, uplifting one part
and depressing below the level of the ocean another, which was imme-
diately converted into a salt lake. A perfectly new descnphon of de-
potit and organic remains must then have been accumulated, consisting
wholly of marine animals, principally such ¢a inhabit shallows and tide~
ways. Again, owing to the sudden melting of the snow on far distant
mountains (the Himalayahs) the waters of the river came down with
such force as to burst all the bunds built across it, as well as that

\
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thrown up by the earthquake, and covered the tract with fresh water,i
or peruaps with fresh at its upper or northern extremity, and brachish
at its southern near the sca. Supposing this state of things to have re-
mained for some time, the river continuing to pour its water into this
lagoon, another change would take place in the description of the sedi-
mentary deposit. Once more the bunds were erccted across the river,
the supply of fresh water ceased, and as that on the lagoon evaporated,
the sea again flowed in and converted it into a salt lake, which is its pre-
sent state. All the above chahges are known to have occurred; and
it is easy to suppose that if the shallow part at Sindoo were slightly rais-
ed above its present level, thus shutting out the sea, the part around
the Fort of Sindree would be converted once more into dryland. 1If,
thetcfore, at any future period, the river should again cot a chanuel, the
banks might present various, regular beds alternately enclosing marine
and freshwater exuviz, the latter being also associated with ldnd
productions,

The ruins of one of the towers of the Fort of Sindree remamed when
Ivisited Luckput in 1834, and in all probability now stand as a monu-
wment of the changes, which are daily taking place on the earth’s surface.

Conclusion.~—~In concluding this paper, I have only to observe, thatl
have throughout endeavoured to describe facts as they appeared to me
at the time I examined them, without regard to any particular theory ;
and if 1 have failed in making my descriptions intelligible, I have only to
plead the difficulty of having had a great deal to describe in a limited
sparce.” As the country to which this memoir relates is, however, unfor-
tunately from its geographical position, beyond the reach of general ob-

servers, I am induced to hope, that this sketeD, however imperfect, may
be found to possess some interest.

For the arranged list of fossil shells, given in the A ppendix, as well as
for all my information on that subject, I am entirely indebted to Mr.
James De Carl Sowerby, who had my specimens (now in the cabinets
of the Geological Society) for some titne in his possessibn for examination.

" Note.—In conformity with our practice of extracting from scarce or
expensive works such articles on matters of Science connected with this
country, as appear in European Periodicals, we have taken from the
‘Transactions of the Geological Society of London the foregoing articles.
We wish we could give copies of all the figures of fossils which accom-
pany the original text, forming a most valuable addition to the palzon-
tology of India, but their nember¢precludes us from so doing—the diffi-
culties and expence attending the execution of so great a number of litho-
graphs being greater than the resources of this Journal could mect.—
Ep. Mapras JouRNAL.
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" Plants from the Sandstone and Clay, with beds of coal: pp. 312, 317.

Deseribed by Mr. J. Morris.*
Ptilophyllum.

Stem— ? Fronds pmnate pinna closely approximated, lnear, lan-

ceolate, more or less elongafe, imbricate at the base, attached obliquely;
base semicircular or rounded ; veins equal, slender, parallcl.

Ve have ventured to form these fossils into a distinct genus, conceiv-
ing that the circumstances of the obhque insertion of the pinnz and their

bved:ppmg each other at the base, are characters too important to

admit of their being united to the genus Zamites, to which somewhat
similar fossils have hitherto been referred ; the Z. pectinata of the Fossil
Flora belongs to this genus, ? and a careful revi-ion of the fossil Cycadee
may probably discover other species having this mode of attachment ;
from the structure of the frond they may, however, be considered to
belong to  Cycadee, and to differ from Zamiles in the oblique insertion

_of the pinnz at the base, aud from Conifere by the absence of a primary

vein in the pinnz.

Ptilophyllum aculifolium.

Frond pinnate; piune narrow, linear-elongate, acute at the apex.

This species differs from the Z. pectinata of the Fossil Flora, in its
pinna being narrower, longer, and more acute; and more nearly resem-
bles the Polypodites pecteniformis.of Sternberg.

P. Cutchense.

Frond pinnate ; pinne short, scarcely overlapping at the base, apex

obtuse. :

This specimen has been also referred to the genus from its pinnee
(although wider apart than in the other species) having apparently a
rounded base ; but the absence of all trace of venation in this fossil
must render its correct determination very doubtful. It resembles in
form the Z. Bucklandii of Sternberg, parts 5 and 6, t. 23, 2, or even
Z. tazina of the Fossil Flora ; and it might also be compared to some
pionatifid Polypodiums, as £. plumula and P. taxifolium.

It is much to be regretted, that more numerous and better-preserved
portions of these specimens have not been obtained, so as to compare
them more rigidly with the already known forms of fossil vegetation;
for it is remarkable the analogy that some of them present to the Stones-
field slate plants. .

Lycopodites affinis, .

* The plants are stated in p. 314 to consist of ferny and reeds, but when the Memoir
was passed through the press the specimens had not been examined by Mr. Morris.

.
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Stem-———-— ? branches linear -elonnate, leaves dnsm‘houq altem'\te,
ovate-ldnceolate, acuminate, adnate at the base. -
This specimen has been referred to Lycopodites from its resemblance
to the barren portions of Ly ./copodmm Jussiens and L. volubile.

, L
These specimens were probably portions of stems belonging either to
L quisetites or some monocotyledonous plant. “
Fucoides dichotomus. e
Frond compressed ? dichotomous ; branches unequal patulate, apex
obtusely rounded.

.

Skells. from the Upper Secondury Formation described by Mr. James
de Carl Sowerby. ’

Pholadomya # inornata. 'Transversely elongate, ovate, gibbose, con-
centrically corrugated; Abeaks very uear the anterior extremity; longi-
tudinal ribs very obscure, rounded. Width 1} inch, length nearly 11
lines.

Loc. near Charee.

Proladomya granosa, Ovate, subtriangular, gibbose, ornaméuted with
four or five rows of transversely-elonaated and but slightly-elevated tu=
bereles; the anterior side nearly straight-flattened, the postenor produc-
ed; beaks very prominent. Length 2 inches, width the same,

Loc. near Charee. ]

* Pholadomya angulata. Subtrigonal, gibbose, ornamented with four or
five sharp ribs, which are mnst prominent near the edge ; anterior side
straight, nearly flat. Length and width equal; in some specimens 2
inches.

PP. angulata approaches Ph. Murchisoni var. of Phillips. (Geol. of'
Yorks., Pl. VIL. £ 9.)

Loc. near Charee. . ¢

Amphidesma ? ovale. Transversely elongate, ovate, conves, slightly .
wrinkled, auterior side small, truncated, distinguished from the rest of

" the shell by a gentle depression ; posterior extremity rounded, rather

pointed. Length 11 lines, width 1inch 4 lines. : o
Loc. near Charee. .
There is no proof whatever that either this or the following belong

- to.the genus Amphidesma ; they are, however, very nearly related to

A. donaciforme and A. securiforme of Phillips.
Amphidesma ? hians. Transversely elongated, conves, slightly wrinkl-
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ed ; sides gaping ; the anterior small, separated from the rest of the
shell by an obscure depression ; the posterior rounded, a little fluttened.
Length 1 inch, width more than 13 inch* the specimen being broken
we have not the measure complete.

+, Loc. near Charee.

Corbule lyrate. Rounded, triangular, conves, hansversely rnbbed
ribs about 15, promment, rounded ; posterior side of the larger valve
" formed into a distinct lobe, convex, nearly smooth—the beak of the same
- valve much incurved, the margio toothed. Length and breadth nearly

equal, sometimes exceeding half an inch.
“Qccurs grouped in dense masses with Trigonia Pullus, a smooth Uncu-

"Nucula lenuistrata, Obliquely oval, ‘ﬁnely striated concentrically ;
beaks close to the anterior extremity. Length 4 lines, width 5 lines.
Specimens very imperfect, along with Cucullwa virgate
Loc. Between Huhbye and Joorun. ] .
Nucula P cuneiformis.  "'ransversely elongate-elliptical, gibbose,
smooth ; beaks close to the antcrior extremity, small, incurved. Length
6 lines, width 10 lines. ’
Loc. near Charee. '
Pecten partitus.  Broad, short-elliptical, depressed, marked with two
voncave radii, which divide the surface into three parts, both externally
la, &e. an.d internally, the Igteral parts being flattened ; concentrically and
Loe. near Charee. ’ mm?te]y waved, waves alternately larger and smaller ; ears small, near-
Astarle unilateralis. ‘Transversely obavate, anteriorly truncated, con- . 1y equal. Length.(} lives, width 5 lines. ’
vex, rather flattened and marked with 8 or 9 concentric ruge near the Lo.c. Hubbye Hills,
. beaks. Anterior side at right angles with the hinge line ; lunette con- Plicatula pectinoides, (M. C. t. 409.). If this differ at all from the
cave, ovate, pointed. Width greater than the length, but variable in British species, it is in having rather more the habit of an Ostrea, w hich
proportion, gencrally about 1} inch. is apparent in the expansion of the edge.
Loc. near Charee.

e

L3

Loc. near Charee. Eroe ca, (M. C.t. 26 and 605.). The & . g
. . . . . . zogyra conica, (M. C. t. 26 and 605.). e few specimens most de«
‘Astarte pisiformis. Ne?rly .dglobose:i “:th hpl;mteg b::;]kg ’l' warked tached from the matrix appear fiot to be quite so deepas those figured
with 8 or 9 sharp transverse ridges ; edge toothed. Leng ines. in the Mineral Conchology. :
Loc. near Charee. . Loc. Katrore Hills.
T?:tgoma costata, var. Thl.f, shell varies slightly both in fofm and Ostrea carinata (Lam. Hist. Nat. VL. 216, M. C. 365.) ? The speci-
markings—generally the formis between that of 7. costata, Parkinson or
o . mens being generally much concealed in the stone or broken, the de-
M. C. t. 85 ; and 7. elongata, of M. C. t. 431 ; which Lamarck, appa~
Iy with justi d be b . “termination of the species is not possible ; the most perfect individuals
re;t ywit JZ‘:lce’ considers to be but one species. , - resemble the young state of 0. carinata, but that species is so near in
o‘f' nefxr p aree. . 0 . some slates to 0. gregaria, (M. C. t. 111.) and O. solitaria (M. C. t. .
Trigonta Puilns (M. C. t. 508, f 2,3.) ¢ T%)e markxlngs on the pos- 468.), that fragments canoot be distioguished.,
.terior side are not so regular as in the English specimens, but there Loc. near Charee. -
is no other difference. : :
Loc. near Charee © Ostrea Marshii, (M. C. t. 48.). The O. Marshii varies so much in
’ ’ : different localities, that we find no difficulty in referring this shell to that

species, although the plaits are more numercns than usual.
) : ’ This specimen is accompanied with an xmperfect Plicatula.
(Fossils from the Upper Secondary Formation, Cutch.) . Loc. Katrore Hill.

a

Terebratula infermedia, (1. C. t. 15. f. 8.) var. A small specimen, and

- Cucullea virgata. Transversely elongato-quadrate, with projecting
rather more deeply plaxted than most of the European varicties of the -

incurved beaks, very convex, marked with many longitudinal irregular,

sharp ribs ; posterior margin obliquely truncated, Length 13 mch, - . species,
. width 24 inches. ) ‘ .7 s Loc. near Charee.
_ Loc. Between Hubbye and Joorun. . . ’ Terebratula biplicata, (M. C. t. 90 and 437,12, 3.) var. A variety of this

variable species found in the red chalk at Hunstanton, is precisely simi-
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lar in form to our specimen, except that it wants the angle on each side i

£

of the beak which is here obscurely visible.
.Loc. Jooria Hill, : : ‘

-Terebratula Sella, (M., C.t.437, £ 1.) var. A rather longer shell than
‘the British fossil, and deficient in the central plait which most generally
occurs in full-grown individuals of that species. i

Loc. Pass of the Hubbye Hills.

. Tercbratula concinng, (M. C. t. 83,1.6)7 A largpr shell than the one
‘ﬁgured in M C. and not so neat, but hardly possessing .any character
sufficiertly strong to mark it as a species ; theru. are, howe\'er, rather

fewer plaits. . ) S

Loe. Jooria Hill. : .

Terebratula nobilis.  Tetrahedral, rounded, sharply plaited; Plaits
about 16, extending to the beaks,4 or 6 of themmuch elevated along
the middle of the disk ; beaks small, adpressed ; sides concave near the
"> beaks. ‘ ’ ’

A large handsome species ; when young the general form iy depress-
ed, but the middle is even then much elevated. ‘Length and width,

each 13 inch, depth of the valves united, sometxmes more than 2 inches.
Lec. near Charee. *

Terebratula dimidiata, (M. C. t..277. f. 5)? - Whether this be T .
dimidiata or T, inconstans, (M. C. t. 277, f. 4.} is a question the specimens-.
are not perfect enough to settle. The flattened form of the speumen‘

figured agrees with that of T, dimidiata, but the beaks of our specimens
appear too much incurved (perhaps from pressure) and so o approacb:
. 7', inconslans. . :

Loc. Jooria Hill, and near Charee.

Terchratula major. 'Trapsversely obovate, gibbose, plal(ed plaus
angular, extending to the beaks, about 30, half of them on one side of
the front slightly raised ; beak of the larger:valve prominent, slightly
incurved.. A larger species than the last, of the same family, well dis-
tiguished by its width and even surface. Length, 1} inch, width 2}
inches, depth of the valves united 1§ inch. -

Loc. near Charee,

.(Fossils from the Upper Secondary Formation, Cutch.)
Buccinum pumzlum Orate, pointed, transversely striated ; spire small ;
. whorls 4, smooth jo the middle, slightlv convex ; aperture othe, pomt-
‘ed at both extremities. Height- 3 lines, dxameter 2 lines, - -
Loc. Mhurr. ‘

18403 : On the Geology of Cutch. <. - ssrit
* Belemniles canaliculatus, Schloth. (Zieten, t. xxi. £ 9.) ? The f‘ragr;'xeixts
we have of this Belemnite agree well with Zieten's figure of D. canalicu-
latus, which is very probably not. distinet from B. sulcatus of Milter
{Geol. Trans., 2nd Series, vol. il. part 2, p. 59, PL VIII f. 3).
Loec. near Charee. ‘ a
Lelemnites

o

? A nearly cylindrical fragment without a sulcus.
Very like B. clongatus of Miller. )

Loc. near Charee. D

Naulilus kezagonns (M. C. . 520)? Flatte] spheroidal, with a very-
small umbilicus ; front approaching to flat; sides rather conical ; septa
15 in a whorl ; aperture wider than long ; siphuncle unknown. Diameter
3} inches, thickiess 2} inches, length of the aperture 13 inch.

Taie differs from N. kezagonus in having a smaller umbilicus aund in
being more rounded. It wants the line that occurs in the middie of*the

front of N, lineatus, which it nearly resembles.

Loc. near Charee

Ammonites Herveyi, (M. C. t. 195, Zieten, 19. t. xiv. p. 3) var.

This differs from the English specimens only in having a wider umbili-
cus. It agrees well with Zieten's figure, which differs a little from the *
English specimens, to which * 4. - macrecephalus, figured by the same
author at Tab. 5, f. 1 and 4., approaches nearer.

Loc. near Charee.

Ammonites elephantinus. Approaching to globose, with a very wide
umbilicns exposing the inner whorls; whorls obtusely angular at their

mides, crossed by very prominent rounded tostz, which divide into two

as they pass over the front; aperture transversely clongated, gently .
arched. l)iqmet'er 4 inches, thickness 2} inches, length of aperture above
an inch. S

Loc. near Charee.

Ammonites formosus. Discoid, with a rounded cdge, umbilicate, radi-
ated; umbilicus narrow, acutely conical; radii numerous, slightly elevat-
ed, obscure near the nmbilicus, often forked near their commencement,
passing in a direct course over the front ; aperture sagittate, with trun-
cated angles, Diameter 5 inches, thickness 24 inches, length of aperture
14 inch. ‘

Loc. near Charee. .

Ammonites lumellosus.  Discoid, thick, with a rounded margin, umbili-

cate, radiated ; umbilicus narrow, exposing a small portion of each inner
whorl, smeoth ; radii numercas, clevated into obtuse lamelle, commmen-

“cing with a curve upon the edge of the umbilicus, often forked upon the
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middle of the sides, bent forward as they  pass over the margin, ,(Diamé-
.ter 4 inches, thicknes 1% inch.

Loc. near Charee ‘
. Ammanites Opis...Discoid, compressed, with an obtuse edge, radia-
ted ; ioner whorls one-third exposed ; whorls slightly convex on their
sides, their inner edge rounded ; radii commencing with a curve at the
inner edge of the whorls, numerous, prominent, rounded, often forked
near the middle, slightly bent forward as they pass over the front;
aperture elliptical. Diameter 4} inches, thickness 1} inch, length of
aperture 13 inch.

Loc. near Charee, .
© > Ammonites arthriticus. Discoid, thick, with convex whorls and a
rounded margin, tuberculated and ribbed ; whorls half-exposed, about 4,
their inner margin smooth ; tubercles large, near the middle of the sides
of the whorls, abeut 12 in each whorl ; ribs prominent, rounded, 3 or 4
from each tubercle and sometimes an intermediate one; aperture nearly
circular, completed 3 or 4 times in each whorl with a thickened edge.
‘Diameter 2} inches, thickness 1 inch.

Loc. near Charee. .

Ammonites ignobilis. Discoid, depressed, umbilicated, keeled, radia-
ted; front rounded with a slightly prominent entire keel ; umbilicus
small, with squarish edges, exposing a small portion of the inner whorls;
radii covering half the whorl, in pairs or forked, commencing and termi-

_ nating with obscure tubercles, waved ;" aperture sagittate, narrow. Diame-
ter nearly 3 inches, thickness 10 lines. Length of the aperture 13 inch.”

Loc. near Charee. ) :

Ammonites corrugatus (M. C. t. 451, £ 3.)? An fmperfect specimen®
rather more strongly ribbed than the one figured in Mineral Conchology.
- Loc. near Charee. }

Ammonites Armiger. Discoid, inner volutions exposed ; inper whorls
radiated and furnished with a row of tubercles on their sides; outer
whorl with a row of tabercles near the inner edge, and a row of spines

~ near the cuter edge on each side,—the tubercles and spines connected by
thick ribs ; margin flat; aperture oblong, squarish. Diameter 7 inches.
" Strongly resembling 4. perarmatus (M, C. t. 352.), but the whorls in«
crease more rapidly in size, and the aperture is longer. Probably 4.
Cutena, A. perarmatus, and this are only varieties of ong species.
.~ Loc. near Charee. 1? '
Crinoidal stems, apparently of § speies. -
Loc. near Charee.

N

b

N
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* (Fossils from the Nummulitic Limestone and Marl, Cutch,‘b. 321.)-

T
Crfrdz'um intermedium. This shell, of which we have only casts, is very ‘
near in form to Cardita intermedia of Lamarck ; the hinge, as we learn
from the impression, however, wants the long marginal tooth, which
marks the genus Cardita. Length 1 inch, width the same. '
Loe. Baboa Hill.

Cardium ambiguum. The furrows upon the surface of this cast are
dee'per than they would be in a cast from the European C. serratum ;
which, in the general form of the shell and number of furrows it resem-
bles more strongly than it does the C. levigatum of the Indian Seas.
Length 2 inches 1 line, width 1 inch 10 lines. -

Loc. Baboa Hill.

Arca hylrida. ‘Transversely oblong, oblique, longitudinally costated ;
c.ost:: strongly marked with the lines of growth,—those on the anterio;
side, furrowed along the middle ; area narrow. Length 11 lines, width
14 lines. ’ K

Nearly rclated to the recent 4. rhombea, but with a narrower area be-
tween the beaks, approaching to 4. Indiea of Linnxus.

Loc. Baboa Hill. ‘o

.Pectunculus Pecten.” Orbicular, convex, ribbed ; ribs about 30, radi-
ating, crenated by the lines of growth ; hinge-line short. Length 10
lines, width 11 lines.

Very nearly like P. pectinatus of Lamarck, but with more numerous
and more distinctly granulated rays. \

Loc. Baboa Hill.

Nucula Baboensis. Transversely oval, convex, smooth ? ; lunette sunk;
beaks nearest the anterior side. Length § inch, width 1 inch.

Nearly resembling N. Bowerbankii (Geol. Trans., 24 series., vol. v.
136. PL 8. f. 11.) but not truneated or pointed below the lunette.

Loc. Baboa Hill. ‘

Pecten levi-costatus.  Short, smooth, radiated; radii about 20, large,
equal to the spaces between them; ears large; inside furrowe, Length
1 inch 4 lincs.

Length a little less than the width, but the ears enter so much into .
the sides that they confine the beaks into a small angle, and make the

form appear more transverse than it really is.
Loc. : -

7 Ostrea callifera. (Lam.:1ist.«Nat, vol. vi. p. 218. Desh;x;"es, Coq.
Fossiles des Eny. de Paris, vol. i. 339, Pl LT, f. 1,2.) P A very ponder-
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ous shell, wnh only a shallow cavity for the animal. Length 3} inches,

width 22 inches, thickness of thie shell above an inch and a quarter.
Loc. Wagé-ké-Pudda, . : :

" Ostrea orbicularis. Orbicular, plaited; both valves convex; plaits
angular, repeatedly forked; surface imbricated. Length and width
about two inches, resembling O. Flabellulum, but move regularly and
finely striated. See p. 3238. A
-"Loc. Luckput, : .

Neritina grandis. Short-conical, smcoth ; spire concealed ; aperture
" wvery large ; buse convex, its margin rounded. Diameter 3 inches, height
13 inch. :

This resembles N. Schmidelliana, but has a larger aperture in propor-
tion and a less excentric apex j it is also higher. The specimen is little
more than a cast, and does not exhibit the edge of the inner lip, but still
it shows the attachment of the lizament projecting from the lower sur-
face, and that the aperture occupied more thau half the base.

Loc. Wagé-ké- pudda i

Globulus obtusus. Globose, with a very short spire ; whorls about 6
. aperture ovate-elongated, poiuted above; umbilicus open, narrow.
Height 1 inch, diameter the same.

~ The short spire of 5 whorls gives this shell a very b]xxr:t aspect.

Loc. Baboa Hill. : . )

Turbinellus bulbiformis. Short-fusiform, smooth ; spire pointed;

" whorls 6, flattened in the middle ; aperture narrow, pointed at both ends. -

g

Height above 7 inches, diameter 5 inches, . )
Resembles 7. Napus, but has a more elongated spxre. .

Loc, Wagé-ké-pudda., = : . o
Cypreadepressa.  Obovate, with a blunt spire and a flattened space

across the middle of the back. Length 3} inches width 2 inches 7 lines.
This being only a cast, we can give but a very imperfect description.
Loc. Baboa Hill
Nummulgria acuta. Depressed, sxdes conical, decreasing in propor-
tional height by age ; when young radiated, when full- grown granulated ;
volutions and septa numerous ; edge sharp. Diameter 3 lines, thick-
ness 14 line. :
Distinguished from most other species of Nummularia by the conical
form of the sides. = . . .

- Loc. Luckput. :
Numsmularia obtusa. Irregularly orbicular, thick, smooth, sides flatten-

‘ed : marginTounded ; volutions and septa very pumerous, Diameter of

-
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he largest individual 10 lines, thickness nearly ﬁve lmes. A remarkably

* thick species.

Loc. Wage-ke~pudda. S : M
ZLycophris Ephippium. Orbicular, depressed, curved sa as to resemble
a saddle, with a gently elevated uinbo on each side; margin thick, obtuse,

* with a narrow waved keel in the middle ; grains on the surface small and

%

.

equal. Diameter 1} inch, thickness 3 lines,

Lycophkris dispansus. Lenticular, thick, with a very thin, expanded
sharp-edged margin ; grains onthe surface largest in the centre of the
disk. Diameter % an inch.

These two fossils may possibly be different stages of growth of the
same species; for there occur along with them many curved plates
which are intermediate in form. The grains on the surface are the pro-
Jjecting extremities of internal columns, not merely granulations in the
substance of the fossil, as in some species of Nummularia. The inter-
nal structure is totally different from that of Nummularia, as it is only
ou the inner surfaces of the two plates that any appearance of a spiral
or coucentric series of cells can be traced. In'p. 821 these fossils are
‘assigned to the genus Orbitolites. .

Loc. Both species very abundant at Baboa Hill and Wagé-ké-pudda.

Fasciolites (Parkinson) elliptica. Elliptical: with blunt extremities, -
bands curved. Length 53 lines, diameter 3 lines.

Several species of this genus occur in the tertiary formations of
Europe, but they are longer in proportion to their thickness,

-~ Loc¢, Wagé-ké-pudda and Baboa Hill.

Echinus dubius, Orbicular, depressed; arez granulated concave,
and nearly free from grains along the middle; the larger furnished with
two rows of tubercles near each side; the lesser with one row on each
side; pores of the ambulacra in numerous, arched rows. Diameter
about 3 inches, height about 1} inch.

This has apparently imperfect tuberc!es, and is 'much longer than
Cidarites variolaris, Brongn., which however it much resembles.

Loc. Baboa Hill and Wagé-ké pudda. »

Galerites pulvinatus. Orbicular, depressed, spheroidal, covered with
minute tubercles. Ambulacra obscure beneath, crossed by grooves
above, Diameter 3} inches, height 1 inch 10 lines.

A species much like G. depressus, Lam., but more convex and'ten
times the size of it.
* Loc. Baboa Hill.

) f\ Clypeaster affinis. (Goltifuss, p 154. t. 43, f. 6.)? OQur specimen »

* appesrs to be more orbicular than the C. affinds of Goldfuss, but it is too,
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imperfect to be determined,—the posterior half being neaﬂy all broken

*

away. Length about 2} inches, width 2 mches, height 1 inch. " s

Loc. Baboa Hill. .

- Clypeaster varians. More or less obovate, hemispherical; base slight-
- ly concave in themiddle ; ambulacra elongated ; anus transverse, Length
24 to 3 inches, breadth 2 to 2} inches, height 13 to 2 inches.

C. Bonei of Munster, (Goldfuss, 131. t. 41, f, 7.) resembles this, but
is more depressed, and has a circular anus,

+ Lor. Baboa Hill and Wagé-ké-pudda. * ~ :

Spatangus obliguatus. Gibbose ; ; emarginate at the front ; behind obo-

" vate, rather acuminated, and truncated obliquely upwards. Ambulacra
deeply sunk in 3 large and 2 smaller ovate pits; base slightly convex.
Length 2} inches,  width 2 inches, height 1} inch.

Strongly resembling 8. Bucklandii, (Goldfuss, 154, t. 47.f. 6.) it is
however much larger, and has unequal ambulacra. In this and the allied
species with concave ambulacra there is a reticulated band surrounding
the ambulacra, which deserves attention. ’

- Loc. Baboa Hill. : o

Spatangus acuminatus. - (Goldfuss, 158. t. 49.f 2.)? Our specimen is*
not quite so much elevated posteriorly a¢ the figure given by Goldfuss,
neither is it quite so wide ; in both theee circumstances it approaches

to S. lacunosus ; but it is laterally crushed, which 1aay account for the -

difference. Length 1} inch, width nearly the same, height 10 lines, .
Loc. Baboa Hill, - S o
Spatangus elongatus. Elongated, ovate, depressed ; front emarginate ; B

base convex ; ambulacra concave, with two of the rows of pores nearly

central ; apex excentric ; mouth remote from the margin. Length near-
ly 21 inches, width I# inch, height 1 inch.

The two posterior ambulacra and the posterior portion of the shell
are broken ; the description is therefore mcomplete.

Loc. Baboa Hill. N

Clypeaster oblongus. (C. scutiformis ? Lam) Oblong, subpentaconal
convex above, concave beneath ; ambulacra very broad, obtuse. Length

22 ioches, breadth above 2 inches, height 7 lines. )
The specimen is too much mutilated to show the anus. It is more

pentagonal than C. scufiformis, to which we have before referred it.
Tertiary Formation. Loc. Between Joongrea and Kotra.

Clypeaster depressus. Pentagonal, much depressed ; ambulacra oval ;

anus very near the margin. Length in the oldest individual about 2

inches, breadth rather less, height about § iuch.

=

This differs from C. Laganum in the position of the anus, which in that
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species is Ealf;v?ay between the mouth and the margin, in the greater
size of the papille, and in being much thinner.
Tertiary Formation. Loc. Soomrow.

"~ (Fossils from the Tertiary Formations, Cutch.)

Serpula ? recta. Anoval, free, slightly-waved shelly tube, which we .
have provisionally called a Serpula, although it is more like the tube of
a Zeredo; but it appears to have been formed inloose sand. Diameter
% inch.

Loc. near Kotra,

Siliquaria Grantii. Spirally striated ; strize crossed by numerous
cracks ; fissure composed of a series of oval pores. It differs from the
recent S, anguina only in the smallness of the pores which form the fis~
sure.

Loc. Borders of the Runn,

_Bulanus sublgois.  Subcylindrical with curved valves, nearly smooth.
Operculum ? Dlameter 1 inch, height 9 lines. Parasitic upon shells,

Loe. Scomrow. »

Corbula trigonalis. Trigona], with the front rounded, gibbose, anti-

.

7 quated ; valves nearly equal, posterior side truncated obliquely with a

carina upon each valve, and pointed ; umbones equal, central. Length
6 lines, width 8 lines ; but these proportions vary,

o Loc. Borders of the Runn.

Corbula rugosa. . (Lam. vol. v. 497. ) This differs from the last in
being a much w:der shell, with more regular and prommeut laminee
upon the surface. Length 2} lines, width 3} lines.

Loec. Borders of the Runn. :

Telling exarata. Ovate, compressed ornamented with many erect
con(.entrlc laming ; the posterior extremity pointed, much bent. Length
nearly 3 of the width, which is nearly 2 inches.

Strongly resemblivg Tellina térgata, (Lam. Hist. Nat. vol. v. 52.)
. but wider and more bent.

We have ventured (contrary to our usual custom) to complete the
surface of this shell, although much has been lost from the specimen.

Loc. Soomrow. ' .

Venus granosa. Obovate, trancated, posteriorly convex, ornamented
.with'erect concentric laminz, crossed by numerous strizz which cut these
(near the margin) into roucied giains ; lunette broad, pointed, convex ;
beaks nearest the anteriorextremity. Length 1§ inch, width more than

2 inches.
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"This belongs to the same family of Venus as V. Corbis, and 1’2 puer-
pera, and is scarcely distinguishable from V. puerpera, 8. (Lam. Hist.
Nat. vol. v. 585.) : -

Loe, Soomrow. ‘
> Venus canceilata. Obovate, approaching orbicular, gibbose, ornamented
with erect concentric laminx, and many longitudinal strize ; luvette

_wide, pointed, convex ; beaks nearest the anterior extremtty Length
13 inch, width 1 inch 11 lines.
’ This resembles the last, escept that it is rounder, with thinner
Iammae, which are not cut into round grains, ~
Loc. Soomrow and Kotra.

.

Venus nun-scripta. Trauversely oval, convex, smooth, concentrical-
ly undulated ; lunette elongated, pointed, concave; beaks nearer the
anterior extremity. Length Iinch 4 lines, width 1% inch.

A smooth and thin shell, with little of the aspect of 2 Venus.

Loc. Soomirovw. : A

Pullastra ? virgata. Transversely oval, clongated, decorated with
smooth concentric ridges ; beaks nearest the anterior extremity. Length
13 lines, width 1 inch 7 lines. -

. Several recent species of Pullastra are lxke this, but no described one
appears to be identical with it, - :

Loc. Soomrow.

Cardita tntermedia, (Lam, Ihst Nat vol. v. part 1. 23. Brocchi. vol,

»

i.520. ¢. 12, £.15,) ?- This strongly resembles several speues of Veneri-

‘cardza, Lam,
Loc. Soomrow. - L
Cardium triforme. Qrbicular, ventricose, longitudinally striated ; an-
terior side covered withround granules formed by decussating strize ;
the posterior side crossed by oblique sets of reflected ridges. Length
and width ! inch 4 lines. . S :
Somewhat resembling the recent Cardzum a'alzcum.
Loc. Soomrow. ' .
Arca radiata.  Transversely elongated, oblique, rather convex, radi-
ated ; radii elevated, furrowed beaks almost close, nearest the antenor
_side. . . SR
' Length, 7hnes, wxdthl mch. t - co 5 :
Loe. Soomrow, o

»

Arca tortuosa ? Linn. This is only a fragment, and- what there is,

seems to differ from the recent Arca foriucsa 2 the degree of cursature,
Loc. Seomrow. : ‘
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Pecten Somrowensis, Obovﬁte, convex, radiated; radii about 24,
squamose, subdivided, in one valve into 3, in the other into §: earsun-
equal, striated, and sqmmose. Length 2 inches 2 hnes, width nearly 2
inches. -

In form this Pecter approaches to P. varians, but in the structure of

~the surface it is like P, plebezus' of the Crag, and many recent species.

Loc. Soomrow. ,

. Pecten articulatus. Orbicular, with pointed beaks, depressed, radia-"
ted ; radii about 28, simple, rounded, crossed by distant scales ; ears
large, striated, and squamose. Length in an old specimen about 1 inch
8 lines, width 1inch6 lines.

"The radii when the scales are worn off appear _yomted

Loc. Bank of the Runn, . :

" Gryphea globosa, (M. C. t. 392, Ostrea vesicularis, Lam. Hist. Nat.
vol. vi. part L. p. 219. Cuv. and Brongn. Env. de Paris, 383,t. 3. f. 5.
Podopsis grypheoides, Lam. Hist. Nat. vol. vi. part {. 193).

This exactly agrees with old specimens found in the chalk of Norfolk.

Loc. Kotra. . ' :

Ostreq angulata,  Suborbicular, arched, compressed, plaited; plaits
angular, numerous, branched towards the margin ; laminz of increase
regular, distant, raised at their edges. Length about 1} inch, width the
same.

Loc. Kotra.
" Ostrea Flabellulum, (M. C. t. 2.)3 Lam. Hist. Nat. vol. vi. partl 214,

Clhama plicata, Brander, 84 and 85.). The identity of this oyster with -
the O. Flabellulum of the tertiary formatmus of Europe is unquesuom-
ble.

Loc. Checosir. - ) i ‘

Ostrea tubifera. Orbicular ; lamina of increase thick, raised into a

- few large, nearly erect tubes arranged in about 6 rows. Diameter 2
" inches. - _ : .
Loc.

- Ostrea Lingua. Much elongated, smooth, approaching to even ; up-
per valve flat or coucave, the other very convex; squamoso-fimbriated
at the edges. Length 2} inches, width 1§ inch,

So variable are Ostree in form and so much do the species resemble
‘each other, that it is hardly poscible to define some of them clearly.
That before us is very like O, tenera (M. C. . 252, £ 2 and 3.), yet in

+
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' the depth of the attached valve it approaches to 0. Meadii tM. L. 252,
f. I and 4.), but is not waved like that.
Loc. near Joonagrea and Kotra,

(Frossils from the Tertiary Formations, Cutch.)

Bulla lignaria, Linn. This agrees perfectly with the recent species as
far as we can ascertain from specimens which are not perfect ; but it is
quite distinct from both the fossil shells deseribed by Deshayes under
the same name,

- Loc. Soomrow, ‘ \

Natica obseura. Globose, umbilicate ; spire small, pointed ; whorls
about 5, conves, flattened, and ornamented at the upper edge with fine
diverging plaits ; umbilicus partly filled with a semi-cylindrical, oblique-
ly-truncated callus. Height 14 inch, diameter the same.

Nearly related to N. Epiglsttina, Lam., but distinguished by the flat-
tened upper margins of the whorls ; and to Nerila canrena of Brocehi,
vol. ii. 296. ;

Loc. Soomrow. ‘

Nutica callssa.  Obliquely depressed ; spire small, hardly projecting ;
umbilicus covered by the thickened and expanded inner lip : aperture

- very large. Height 2 inches, diameter 12 inch. :

A very distinct specics.

Loe. Soomrow.

‘Globulus ? anguliferus. Oblong, obliquely striated : spire produced ;
whorls about 4, with theirsides and upper edges flattened ; umbilicus
open, rather large Height and diameter 2 inch.

The elevated lines or striee advanciog towards the aperture as they
descend the sides of the whorls form a peculiar character. The aper-
ture appears to be small. :

Loc. Borders of the Rucn. '

~ Solarium affine. Convex above, flattish beneath, marked with diverg-
ing strize on both sides ; whorls 4 or 5, with a deflected entire carina,
above which are 4 furrows placed at nearly equal distances, and below,
2 furrows near the carina, and 2 near the umbilicus, which is large, with
a crenated edge. Diameter 1} inch, height } inch.

Perfectly distinet from Solarium perspectioum, which it somewhat rec
seinbles, o . ¢ B
_ Loc. Soomrow. :

Trochus cognatus, Conical with straight sides ; whorls numerous, or-
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ramented with several rows of granules, which sometimes (especially to-
wards the apex) are united by elevated lines, and a row of tubercles
upon the inferior edgesof the upper wherls, succeeded by 2 rows upon
the middle volutions, and crenated ridges of slight elevation on the
rounded border of the lowest whorls ; base flat, concentrically furrowed,
contammg a thick plait within. :

Like T'. macu/atus ; height 2 inches, dxameter of the base nearly the
same.

Loc. Scomrow, . .

Turritella angulala. Turrited, conical ; whorls convex, decorated by

about 7 carine, of which the lowest but one is much the most prominent.
Height 1} inch, diameter 8 lines. i

Loc. Soomrow.

Turritella assimilis. ‘Turrited, whorls convex, ornamented with 6 or
7 carine, of which 2 or 3 are obscure, the 2d and 5th being prominent.
Height 13 inch, diameter 5 lines.

A smaller, parrower species than the last.

* Loc. Soomrow. :
" Terebra reticulata. Subvlate; sides of the whorls flat, cancellated ; a
narrow upper portion of each whorl divided from the lower in the form
of a band by a ridge and furrow; beak short, curved.

In some specimens the transverse or spiral lines are less’ conspicuous,
particularly on the band and the upper half of the whorl. i

Loc. Scomrow.
Cerithium rude. Subulate, with curved sides, ribbed and furrowed ;

- ribs numerous, cut across by about 5 square furrows, of which the up--

permost is distaut from the suture; whorls 10 or 12, pearly flat, with an
obtuse varix between each—the last varix very prominent; aperture
nearly round, with a canal at the upper angle ; inner lip thick, with a
callus at the top ; beak broken. Height 2 inches 8 lines, diameter about
8 lines.

Loc. Scomrow. -

Cerithium corrugatum. Subulate, ribbed and coarsely striated ; ribs
numerous, arched, and prominent, crossed by deep strie ; whorls 8 or
more, rather conves, with a distinct varix upon each. .

" This has much of the contour of an elongated Fusus. The lip and
beak are wanting in the only specimen found.

Loe, Soomrow.

Fusus ¢ granosus. Short-fusiform, ribbed; ribs about 12 upop each
whorl, divided into grainstby O or 7 transverse ridges, convex; spire
half the length of the shell; beak suddenly contracted. Height 4 lines.

-
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A pretty shell, much resembling some species of Nassa which occur in
- the Crag.

Loc. Soomrow. : : Lol

Fusus leviusculus.  Short, fusiform, ribbed, and striated ; ribs irregu-
lar, mostly very short; whorls 6, angular; base conical; beak short.
Height 10 lines, diameter 5 lines.

Loc. Soomrow.

Fusus nodulosus. Fusiforrm, elongated, ribbed .and strongly stnated
ribs short, broad, about 8, in the middle of each whorl ; whorls 6 or 7,
concave above, convex below ; beak contracted. '

 Loe. Soomrow.

Fusus (Murezx #) hexagonus. Short-conical, with an elongated beak,
6-angled ; whorls about 6, with 6 ribs on each, which furm the angles of
the spire, and are crossed by'3 strong ridges upon the spire, thickened
where they cross, convex; beak suddenly contracted.

Loc. Soomrow.

Ranella Bufo. Conical, with 2 rows of thin“expanded varices and

several ribs, the whole crossed by 3 or 4 prominent and several inter-
mediate thin ridges; whorls 7 or 8 convex; varices obtuse at their
edges ; aperture oval ; beak short, obliqué. Hembt 1 inch 4 lines, dia-
meter 1 inch.

" Nearly resembles Rarella bztuberculata of Lamarck.

Loc. Soomrow

) Rostellaria rimosa, (M. C. 91. {. 4, 5, 6, Strambus cancellatus, Lam.
Hist. Nat. vol. vii. t. 212. ?)

The fragment we have before us, is firmly imbedded in the stone, and
we are not able to clear the lip so as to ascertain whether it be striated
like the lip of the recent Strombus cancellatits, Lam., or smooth and
thickened as in Rostellaria rimosa and R. Fissurella, Lam., &c.; of
all these, the species nearest to the fossil is R. rimosa of the London
Clay, which- is easily distinguished from R. Fissurella, Lam., of the
Paris Basin, by being striated all over, and having the canal continued
nearly to the apex of the spire, but not curved back. From Strombus
concellatus, Lam., this fossil is distinguished by having a tumid varix upon
the last whorl, a character also of Rostellaria rimosa, and we are conse-
quently induced to refer the Cutch shell to it rather than to Strombus
cancellatu.s.

* Linnzus and his immediate followers did not distinguish between the
recentsand fossil shells, although the recent one (Strombus decussatus,
Lam.) has the lip striated within, and is placed by Lamarck in another
genus, while Deshayes in the * Coquilles fossiles des environs de
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Paris,” unites the French fossil and the two English ones under one
name, iah‘.hough they are perfectly distinct; probably he has not exa-
mined English specimens. We find the characters very coustant, and
easily observed when once pointed out. The analogous shells of Bor-
deaux are equally distinct. About the same size as K. rimosa, M. C.,
from Barton. ’

L-c. Soomrow, '

Rostellaria rectirostris, (Lam. Hist. Nat. vol. vii, 192.) The elongat-~
ed form induces us o refer this fossil to the recent R. rectirostris, in
preference to any other species,

Loc. Soomrow.

Sgromlus  deperditus. Turbinate, tuberculated, and transversely
striated ; tubercles united by a slight carina gradually increasing in size ;
lip thickened, produced above into a short pointed lobe. Height 23
inches, diameter 1 inch 4 lines including the wing.

Much like Sirombus Gallus, Linu., and S. bituberculatus, Lam., ‘but
the tubercles are of an equul size on the last whorl and not much larger
than on the spire. The aperture is not much dilated, ss that the wing
is rather small. It appears to be a very common shell in the Runn, but
perbaps there ard several species, as many of the specimens are so
firmly attached to the stone, and so much concealed, that the distin‘- i
guishing marks canoot be traced.

Loc. Soomrow.

S'rombus nodosus. Turbinate, elongated, tuberculated, transversely

” and longitudinally striated ; tubercles equal, numerous, prominent,

obtuse. Height 13 inches.
Distinguished by the rounded tubercles, of which there. are about 12

to each whorl—and the elongated spire.

Rare - we have seen but one specimen and that is very 1mperfect.

Loc. Soomrow.

Cassis (Cyprecassis, Stutchbury,) sculpte. Ovate, transversely sul-
cated ; aperture narrow, the outer lip plaited, the inner smooth. Height
13 inch, diameter 1 inch.

Strongly resembling Cassis (Cyprecassis, Stutchbury,) Testiculus
(Bucc. Testiculus, Linn.), but smoother, and with a narrower aperture.

Loc. Soomrow.

Turbinellus affinis,  Subfusiform, swelled in the middle, ornamented
with many transverse ridges and a row of flatted tubercles near the
upper margin of each whiorl ; “beak produced transversely, nbbed i
columella 5-plaited. Height 4 inches, width 2 inches.
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~ Very nearly related to Turbinellus Scolymus, Lam., but it is more
elongated, has sialler tubercles, and 5 not 3 plaits on the colunfella.

Loc. Soomrow.

Mitra scrobiculata. (Broccehi, vol. ii. 817, t.iv. £ 3.)? This is the
same as the fossil found at Piacenza.

Loc. Soomrow.

Mitra fusiformis. Fusiform, pointed, striated; striee  distant, deep,
punctated, suture entire ; columella with ¢ plaits. Height 2 inches,
diameter 9} lines. : )

Somewhat resembling Mitra adusta of Lamarck.

Loc. Soomrow.

Volupta jugosa. Fusiform, pointed, transversely stristed, costated 3
costze many, rounded, terminating in points above the suture; apefture
elliptical, clongated ; columella with 3 plaits. Height 2} inches, dia-
meter 1} inch.

This differs from V. Magorum of Broechi, in the form of the ribs, and
the small number of plaits upon the columella, and from V. costata, (M.
C. t. 290.) in the form and in the greater number of theribs.

Loc. Sootnrow.

Voluta dentata. 'Turbinate, striated, Spire short, conical, pointed ;
whorls crowned with tubercles which surround a concave space;
aperturc elongated ; the outer lip thick, crenato-dentated  within.
Height 1 inch 7 lines, diameter 1 inch.

Loe. Soomrow.

Cyprea humerosa. Obovate, depressed with 3 protuberances upon,
“the back, and one on each side. Length 2 inches, width 1} inch.

Loc. Soomrow.

Cyprea Prunum. Oval, ventricose ; aperture narrow, slightly curved
with about 20 teeth on each side ; base convex ; beak small, not much
produced ; a very even shell. Length nearly 2 inches, width 1} inch.

Loc. Eyerau.

Cyprea digona.  Ovate, ventricose, slightly depressed ; base flatten-
ed on each side ; beak expanded, prominent, with sharp edges ; teeth
on each side the aperture, above 20. An obscurely-marked species.
Length 13 lines, width 93 lines.

Loc. Soomrow.

Cypraa nasuta. Ovate-elongated, ventricose ; beak projecting, large ;
posterior extremity of the lip produced ; apex of the spire sunk. Length
10 lines, width 6 lines. o

Loc. Soomrow.
Terebellum obtusum, Ovate, much elongated; spire 2'or3 whorls,
obtuse. ‘

s
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"Length about 2 inches, width 6 lines. : :

s . ’
This'is more like the recent 7' subulatum than the fossil T\ fusiforme.
Loc. Soomrow.

.Oliua Pupa. Elongated, subeylindrical, with a produced pointed
spire, a broad smooth band at the base, and a slightly-plaited callus on
the columella, Length Linch 9 lines, width 8 lines.

Loc. Soomrow. ’

Conus brevis.  Short-conical ;- spire flat, with a produced apex marked
with £ conceatric strie decussated by the lines of growth; base ornas=
mented with several small, rather distant ridges. Height 1} inch,
diameter 1 inch,

Irsperfect specimens are found, more than double the above diameter.

Loc. Soomrow. '

Conus militaris. Conical, elongated, slightly coutracted towards the
edge of the spire, coloured by many triangular spots arranged in zigzag
rows; spire flat, upper surfaces of the volutions concave; base nearly
smooth. Height 14 inch, diameter 11 lines.

This shell and the following retain traces in a remarkable manner of
the origina! colouring. .

Loc. Soomrow.

Conns catenulatus. Conical, elongated, coloured with transverse rows

.of white spots upon a dark ground—spire flat, elevated in the middle,

concentrically striated, mottled with white, the edge sharp; the base
»mbscurely furrowed. Length 1} inch, width 8 lines.

Loc. Sonmrow.

Conus marginatus Conigal, much elongated; spire conical, short,
surtounded by an obtuse ridge from its base to itsapex; base of the
shell striated. Length 1} inch, width 8 lines.

#Loc. Soomrow.

IX.—O0n certain Meteorslogical Phenomena in the Ghéts of Western
India*—By Col. Syxes, F. IR. S.
In the proceedings of the Physical Section at the meeting at News

_ castle, the incidental mention of the anuual fall of very many feet of

. »
* From the Report of the Ni Meetine i it
ment of Science for 1839, inth Meeting of the British Association for the Advazce-
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rain in certain localities of India, instead of a few inches, asis the case
in Europe, caused, I was told, some surprise, and the exprnsqon of a
doubt whether the fact had been ascertained with sufficient precision,
and by competent persons. I was not present on the occasion alluded
10, but the doubt having been brought to my notice subsequently, T lost
1o time in applyiug to a friend to procure for me the official meteorolo~
gical recurds kept by order of the government of Bombay at the con«

valescent station of Mahabuleshwar, whlch records T knew would afford
sufficient evidence to remove all doubts, at least so far as related to one
locality ; and I have now the pleasure of submitting the abstract of the
Meteorology for 18343 the observations being made by Dr. Murray, the
medical officer in charge of that station, The station is situated lat. 17°
58 53" N.and long. 78° 26’ 507 W., near the western scarp of "the
Ghats, or mountain chain extending from Surat to Cape Cowmorin, and
varying from 1000 to 80CO feet in height. The elevation of the table-
land at Mahabuleshw « averages 4500 feet. The temperature ofa spring
is 655 Fahr, and the mean temperature of the air for thre or four
years is nearly the same. There is a good deal of forest along the Ghats,
but io belts and patches, sothat the wood can have little effect on the
phenomena which I am about to describe. In this table-land is the
source of the celebrated Kistnah river, which runs across the peninsula,

The fullowing table shows the state of the thermometer, fall of rain,
&c., at the station:

51 g} € g
aSigolas 2 Fall of .
Months, |35 52 82| §2 | Rainin | Direction and force of the Wind.
= é.. E.ﬁ; rzé -;_'g Inches.
2| =2
o1
- A M. P M.
Jannary... ... (857 7102 60°2 110 — ®. lizht. E.N. 2. & W, lizht.
Ty 6705737 6173 1274 0-25 E. N. T, lizht, w, N, w. light,
1740 81-7 6674 1573 —_ N. E. light. w. &N, w, fresh.
0N 2667 1575 § Twolight3)  x wight. w. light..
: w.Nw &5 Wl w.N W &S W
'ln 9 8o: 6|67 313-3 016 frosh, fregh and strong.
.166°3 £9:3 634 59 32:03 s. w. high & fresh. 5, w. Fivh & fresh,
lea-9 e6-6'63-2 3-2 | 11860 s. W, stron. 8, W strons.
65°3 66°9.63'8 3-1 7591 s. w. hixh, s, w. high.
September...165°0 l;éd 636 2°8 6597 s. W, fresh, s. w, fresh.
'egra . B & 8. w. light,
October.. 655 69°4 61-7 77 9-29 N. E. fresh, | § s Frah,
November.,,, 1635 69 3357'5 12:0 - €. N, E. high, B. N. B, fresh,
D»cembn....ishs 68°4,56°2 129§ Qe HEht3 | o wre, fresh. |m o E 8w light.
SN RN SO, N —— — ) .

Mean,.167°3 721 636 9-5 | 302°21
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" Hence it appears that the mean temperature of 1834 was 67'5 Fahr,
that of the hott-st month ( (April) 744, that of the coldest month (Dec.)
62'3 ; the mean maximam (April) 82-2, and the mean minimum (Dec.)
562. The mean variation was greatest in April, 15°5, and least in
September, 2 8 ; and the mean variation for the year was.only 9:5. The
fall of rain was prodigious, being equal to 25 feet 2 inches, and this
enormous mass of water fell almost entirely in the months of June, July,
August and September.  General Lodwick, late president at the court
of Sattarah, who transmitted to me the official register, says, *“Isend to
you a copy of Dr, Murray’s meteorological table. 'The inches of rain are
no Iess than 802:21. "This will astonish the philosophers, but it woald
do more than aston'sh them, had they the opportunity of seei g and
hedring the rain fall in torrents through a dense fog or mass of clonds
which lie upon the ground for perhaps six weeks together, with a tem-
peratare by no means cold, and with little variation.”” T'he excessive fall
of rain along the line of the Ghits does not secem to be incowpatible
with heaith. for the military detachment stationed permanently at Ma-
habuleshwar is not characterized by any unusual sickness; and the statis-
tical returns of the population on the hills are as healthy as those of the
table-lands to the eastward.. "It now remains to notice some striking
facts on the western side of the peninsula. The quantity of rain that
fal's differs excee- lingly between the coast, th Ghats-within fifty niles
of the coast, and the table-land eastward of the Ghats. The mean at
Bombay is 80'69. Dr. Murray shuws a fall in the hills, at the elevation

> 4500 feet, of 302 inches, and my records at Poonah give a mean annual

fall of 23-43 inches. The solution of the causes of the anomalous fall of
rain does not o Yer any considerable ditficulties. The enormous mass of
vapour taken up from the Indian Ocean on approaching India, does not
appear to have its upper surface at a greater elevation than five or six
thousand feet, while the stratum is of great thickness; and T can bear
testimony to its lower surface being below fifteen or eighteen hundred
feet. The temperature of the air over the equator is necessarily very
high, and its capacity for the support of aqueous vapour is proportioned
to its temperature. The vapour is converted into rain, as it is driven
into air of lower temperature ;. and, as the temperature gradually lowers
proceeding to the noith, and approaching the land, it follows, that out
at sea, and along shore, with equal supplies of vapour, a less quantity of
it would be converte! into rain eastward. With respect to the prodigi-
“ous fall at Maltabuleshwar and along the Ghats, it may be accounted for
by the supposition that thé monsoon vapour bemg of low elevation and
high temperature, is driven against the mural faces, and up the chasms
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of the Ghéts, into highef regions, and into a colder atmosphere, and i

thus immediately converted into rain. The paucity of rain forty or fifty

miles eastward of the Ghits, results from the comparatively small quan-

tity of vapour which escapes from the cold belt of air through which it

is forced to pass in the bills.

X.— Proceedings of the Bladras Literary Society and Auxiliary of the
RRoyal Asiatic Sociely. ' .

Thursday Evening, 1st Oclober 1840.—A. D. Camrner, Eso., President
of the Committce of Pupers, in the Chair.

The following works, presented to the Society, were laid before the
meeting, and thanks voted to the donors :—

Journal of the Royal Asiatic Society of Great Britain and Ireland,
No. 11—By the Society.

Journal of the Asiatic Society of Bengal, No. 15— By the Society.
The india Journal of Medical and Physical Science, No. 57—DBy the
Editor ,

The India Review and Journal of Foreign Science and the Arts, No.
53—DBy the Editor.

T'he Chinese Secret Triad Society of the Tien-ti-Huib, 22 copies—
By the Royal Asiatic Society of Great Dritain and Ireland.

Thursday Evening, 5th November 1840—~J. Capryvueap, Esq. in the
Chair.

The following works, presented to the Society, were laid on the table,
and thanks voted to the donors:—
" The Vishnu Purana, 4 copies—By the Madras Government.

Journal of the Asiatic Society of Dengal, Ngs. 16 and 17—By the
Asiatic Society.

Corbyn’s India Review and Journal of Foreign Science and the Arts,
for September and October 1840—Nos. 54 and 55—By the Editor.

K
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" Corbyn’s India Journal of Medical aud Physical Science, Nos. 58 and
59—By the Editor.

McClelland’s Caleutta Journal of Natural Ilistory, Nos. 2 and 3—
By the Editor.

The Chinese Repository for May and June 1840—DBy the Editor.

Thursday Evening, 3d December 1840—Doctor R. Wienrt, in the
Chair.

The following works, presented to the Society, were laid on the table,
and thanks voted to the donors :— .

Journal of the Asiatic Society of .Bengal, No. 18—By the Asiatic
Society.

The India Journal of Medical and Physical Sciénce, No. 58--By the
Editor. )

The India Review and Journal of Foreign Science and the Arts, No.
55—By the Editor,

The Chinese Repository, Nos. 9 and 10, January and February, 1840
— By the Editor. 1 —
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Hurary Meteorological Observations made agreeably with the suggestions
of Sir Jons Herscuri, i

1st.—At the Madras Observatory on the 21st September 1840.

e Y
. hermo-| ©
2 | meter. | g
. 3 2d REMARKS,
S| E| 2 |g|8|8% 1
2 &= 2 laiz 1o
Sept. |
21 6 a.M.|29,864 79,21 0,6{ s sw Breeze wind, cloudy.
7 20,876 79,70 0,4] sw Do. do. zeuith clear
8 29,900 x1,7| 0,7] s E Do. do. do. )
9 29,912 83,8] 2,9] s {Fresh wind, do. -
10 29,900 853! 4,6] w Do. do. flying clouds.
il 29 898;#6 4] 6,5 w Do. do. do.
12 29,861'88,2| 8,7] W Do. do. do.
1 p.M.. 29,834 87,5 7,14 B Do. do. do.
2 ]20.810'88,0' 6,5 = Do. do. do.
3 29,790{87,1| 5,6] s & {Strong wind do.and thunder.
4 29,814/83,2) 6,2| 8 n w [Clondy and very loud thunder
with drizzling rain.
5 29,778]79,6] 3,8] s w (Cloudy.
6 20,304 80,0} 2,7} ~-—- [Calm, clear,
7 29,815 80,2| 22! s® [Verycler.
8 29,840 80,3| 2,3] s B Do. do.
0 29,868 80,21 1,9 Calin, clear, lightning and dew.
10 29,882 79,8{ 1,6 Do. zenith clear do- do.
11 29,886 80,8 2,1 Do. fiying clouds do. do.
12 29,870 82,31 2,8] s  |Gentle wind fl. cl. overcast light-..
ning and thunder. .
1AM.029,836 79,9] 1,9; s Do. do. cloudy thunder and lig.
2 29,534 79,9| 2,8] s [Do. do.do. loud thunder and vivid
lightning.
3 29,812 76,9 1,71 s |Do. do. do do. do. do.
4 29,814;77,3] 23] s [Do. do. do. thunder and lightng.
5 29,320'77,0} 2,6] ss w {Do. do. do.
22! 6 29,832,76,9{ 1,1] s w [Do. do. do.
7 29.874177,0] 1,7 Calm “do.
8 29,830'79,7} 8,5 s w |Fresh wind do.
9 20,876 81,0{ 2,3, W Do. do. do. B
10 29,880, ‘83, 8 4,81 w  [Do. do. zenith clear and some
" haze in south.
11 29,870185,1f 6,11 w \Do. do. haze.
12 29,840 86 11 7,6/ w {Gentle wind, clear.
1 p.m.{29, 800‘87 8} 8,3] B {Gentle breeze, do.
2 29,774 88,0{ 8,5 B Do. do. do.
K] 29,7683, 9{ 8.2| wsw |{Gentle wind, flying clouds.
4 29,75% 86 5! 521 sw (Flying clouds.
5 29 7.)6|84 8| 3,8f sw {Do. ° do. thunder.
6 29,765,840 3,4] s W Cloudy.
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Horary Meteorological Observations ut Trevandrum.
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2d.-—At the Trevandrum Observatory at the TWinter Solstice 1840,

(2

oo !
2% 1% g -5
- B =]
255 8 |2 < |E
S8kl © la )l
IR R
S5% 3 5 g z =12 Clouds, aspect of the sky and
ek 3 & ‘é < Bl e remarks,
§<512 12| 3 g iz E
. E:& @ 1A= -9 =3 | =
< w |[E2T 8 (¢5% © S =
2| 2 (25515028 B & |32
alzlEe* 38 lal.a Pla
Deec. N
21 {?\.M. 29 333 gg g gg gzggr gu 2 Skgoclear gentle wind,
8 ;ggg‘?a'a 9.8/ 5730 w. by rf 5] .| Do. o
9 .8‘”;3.8 }3§ i‘é ig ;i ggvz; g 'g Light cl%l‘()ls rising up (éo.
1 80 w2+ 2 B . 4 . 0.
€ Noon, "'71“ 83" g }?18 53° 38‘ 1~‘Nd'ow' % ‘; Sky r%};f-rclear V gg'
;y.n. gggig :_’;% )2}[8 ;)ér B, ; 8 Bo. wind hardly perceptible,
3 T10,88-0'15+9' 58300 s. | 4| o|Light clouds geutle wind.
4 *709\82°8 15°5] 657:60] ss. w. | 3{ 2| ° Do. do.
5 :3122;81-5113-7 59:40| g, {3 & Do. 0.
6 41 ‘79 5.12:4} 9940 ss.w. | 2 § Zenith clear, rest cloudy, wind just
. . © perceptible,
; ;gg ;g 2'lg.§ g(l)fl)‘? ESW‘H } £ Skls)'oclear h(,l(\lt Atad
18 g(l’ff ;f g 2 é ggg_(,) SE, «3 -_?_.)\Cum;xli a‘rly)outhonzun restcl. do.
" - E. 0, o, do
11 *80169° . . win
Mid, '792‘88-3‘; 23 g‘igg gg. g f Slgoclear geml:rl wind,
b 22) 1a0n) (7826800 1.9 64:96) w— |~| 2! Do: “Calm,
2 +766670) 3-9| 60-62) =, 13] E| Do. 1d wind,
3 1863 37) 60-21 do. |44 3! Dol s (dwm
g _739'22_2. gg ;321(()) do., g g Bo. pleasant wind,
H 176209, 5ol 5960 w. 3 . Do. h b gentle wind,
1 w2leg-2’ 8 ool —— I=| &1 0- aze al out honzon, calm,
8 '811171 8' 73] 60°09! =, 3 é Li ht clouds in the zen. cum, about
9 ‘82077-2'11-0 59:30] do. § 1] 3|sk s ST
. ik £ . L] y clear light air,
{? %g ggg }ég ggég N. by E. gi 'é Sky pretty clear N gentle wind.
Noon.| 757842157} 59-20| * dov | 2| & wind just peroegls
SRS :730 85:6{18-9 54-20; do. 2& S Skv covered with light clouds do.
Y ase TR IR b e
1 ‘692(813114-3) 61-81) do. |3 Do, or Eemtggrind.
5 «703{83:0,12'9 6'2'97“w. bys.t 2 Do. do. light air,
6 *743(80°3.11°0) 63-02. s, w. | 2 Do. do. do,
No Rain.

The Instruments are the same, and situated exactly as before.

G, SPEIRSCHNEBIDER, Supersniendent
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