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HISTORICAL ANI) DESCRIPTWE 

A C C O U N T  

O F  

B R I T I S H  I N D I A .  

ZOOLOGY. 

CHAPTER I. 

Introductory Observations. 

Tnr, great Asiatic division of our globe, ~vllen considertd 
under its zoological relations, may be partitioned into 
several different departments. The  Siberian or inosr 
northern portion, in  consequence of the severity of its 
winter season, possesses even in its southern tlistr~cts 
many attributes of the arctic regions; but, at the same 
time, its inland valleysand the upper basins of its nume- 
rous and far-flowing rivers are enriched, during a brilliant 
though short summer, with many of the more gorgeous 
features both of animal and vegetable life. Auothcl. vast 
ant1 imperfectly known region of Asia is bountletl to 
the north by Siberia, and to the soutl~ by those I ~ i ~ l ~ l y  
elevated table-lands which terminate anlolig the Hlni- 
nlaleh mountains. This division still presents several 
features which provc its assimilation ill some respects to 
t.he characters which distinguish animal life in Europe ; 
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for although it is undoul~te~lly characterized by r~imerous 
peculirlr forms of exis nce, yet many of its genera and 

ccics are either the g k u i n e  types of gmnps which occur 
$ countries with ri.hicli we are familiar, or pertain to 

,others which are themselves well exemplified by Euro- 
lleaii species. Among the Himmalehmountains, however, 
ancl other southern portions of this division, we discover 
many of thi! genera which occur in the low lands of Hin- 
dostan, and the peninsular projection of Malacca. The 
same circumstance indeed occurs,-me mean the like tran- 
sition of species,-jn all the great geogral~bical sectiou of 
animal life. Each extensive division is characterized by 
several pecnliar forms, and yet at the same time nourishes 
many species ~vliich are common alike to i t  and to other 
regions; and it is only under somepeculiar circumstances 
of local situation, that either the zoological or botailical 
products undergo a sudden change iinchawcter and con- 
dition. As the adventurous and observant traveller ad- 
vances on his journey, a few species are continually 
perceived to decrease in numbers, and the11 to disappear, 
-while their placesare supplied by others, which, at first 
but thinly scattered, gradually acquire an accession of 
numbers, till they too have reached their full amount or 
centre of dominion; but the change being only partial 
from place to place, the difference is no more suddenly 
perceptible than that in  the horizon by which the traveller 
is l~imself surrounded, and a portion of which in his on- 
ward progress becomesinsensibly from the circumference 
the very centre of the field of vision. 

Many sl~ecies indeed can scarcely be said to have any 
proper centre of dominion, but are rather repeated again 
In different ant1 far-distant regions; thns showing that 
certain peculiar combinations in the physical character 
and constitution of countries, which we cannot always 
perceive or appreciate, lead to an analogous character 
among the trlbes of living nature, almost independent of 
geoglaphical situation. These latter circumstances, how- 
ever,-that is to say, the position of a place in relation, 
to latitude and !ongitude, especially when combined with 
a knonrledge of ils hcight above and distance from the': 
sea,-are on a senera1 view liighly influel~tial in I&< 
lating tllc ilistributicn of specics, anti form, if @Kt?@ 
indispei~sal)lc, at least z highly interesting elementfih.bk 
knowledge of the geograplly of natural groups.:&tG~i@h 
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under Qmilar climates the species may be singularly rli- 
versified, yet an itlentily, or close resentMauce of specific 
forms, mry no doubt be rclied u$on as inclicating an ana- 
logy in  the climate. It is now to bc sure somelvht 
inaccurately said by botanists, that a mountain is high 
enough to enter " into the region of the rliododcndrons," 
just as  i t  was formerly said that suc l~  a monnta i~~ attained 
to the limits of perpetual snow,-an erroumus ~riotle of 
expression, as adniitterl by Huml)olrlt, if i t  be thcreby 
meant to intimate, that under the influence of a certain 
temp~rature, or any other climatic energy, certain vege- 
ta8le folms must of iiecessity be tlevelopetl. 

EIeat ant1 colt1 certainly produce very different effects 
upo~f tliffi.reni sl~ecies'of living creatures. A quatlro1)ed 
or bird, which ha5 its ceiltre of tlominion or characteristic 
locality in a te~npcrate region, mill be so far influciicetl by 
an amelioration of cliiuate as to extend its mnge some- 
what further north, under a meridian ~vliere, from local 
causes, a greater warmth prevails than is customary in the 
same degree of latitude; but a truly northern specics, 
which tlwells by preference "in thrilling rerions of thicli- 
ribbed ice," would rather extend southward on a meridian 
line of inore than usual coldness. The  one woul11 advance 
in tlie direction of tlie Pole, attracted ].ather tliau drivcn 
north~vartls by the increase of temperature;-the other 
xvould migrate in a soutlierly direction, not to c~voitl but 
to accompany the cold. Thus the niusk-ox, one of the 
most remarkable of the North Arnerican animals, which 
affects a colt1 and barren district where grass is repiacetl 
by licl~ens, does not, owing to the greater mildness of 
the climate, range so far to tlie southwart1 on tlie Pacific 
coast as  i t  does on the shores of Hudson's Ray ;-for i t  is 
fount1 neither in New Caledonia nor on tlie hanks of the 
Columbia, nor does it occur on t l ~ e  Rocky nfoc~ntain ridge 
at  the customary crossiug-places near the sources of the 
Peace, Elk, and Sasl;atcha\ran rivers. 

In  tracing each parallel of latitude throughout its xrliole 
extent, we shall find, as we advance from the polar to 
thc equatorial regions, that t l ~ c  spccies hecome restricted 
in their distribution, and that althougl~ they may occupy 
in reality as great an extent of actual space, they yct ex- 
tend over a smaller portion of the earth's circumference. 
Thus  in the northern hemisphere we fin11 the wolf, the 
fed, the walrus, and the ~ o l a r  bear, occupying a large 
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portion of the entile c~rcumference of the higher laptudes. 
from the vicln~ty of the Pole ltself to the arctic circle. 
But as we proceed sout!~\vards, these and manyather in- 
hSitants of tlie coltler cll~nates disappear, and their place< 
are occupied by others nhich, honever exlended may be 
I* some lustances thelr latltudlnal d~stnbutlon, are yet 
tnuch more restricted In the amount of meridians through 
\vh~ch they pass than are those to whlch we have just 
 all^ ded Thus, of the numerous feline animals which 
~ n h a b ~ t  Asia, the llon alone extends the " relgn of terror" 
to the correspondmg parallels of the Afrlcln conhnent, 
whlle the xvolverene of the North prowls ahke over  fie 
~ I I  ,ms of Eu~ope ,  Asla, and Amerlca 

:t IS plobable, however, that most of those specles 
w h i b  have their centre of domlnlon m temperate coun- 
riles are capable of entlunng the greatest variety of cli- 
mate Thls may be ~llustiated in a str~king manner by 
the d~fferent vdrletres of the human race A native of 
Er~tain braves all{e the fiery breath of the, torr~d zone 
and the frozen cllmateq of Greenldnd, but an E,squ~- 
rnaux would perish on the shores of the Congo, and a 
negro, although better supplied than mere the 1Eusslan 
sailors uncle1 slmilar circumstances, nould barely surnve 
a nuntel a m ~ d  tlie desolate snows of Sp~tzbergen. Most 
of those animals nhich we have domest~catetl, and carned 
along ni th us 111 om almost universal mlgratlons, such as 
the norse, sheep, a ~ i d  goat, have their or~gln In the tem- 
perate countries of li~gller Asla, among the lnounta~ns and 
elevat~d plarr~s of n l l~ch  t h e ~ r  o~lgrrlals are still to be 
traced I t  1s no doubt owing to the physlcal contllt~ons 
ot the atmosphere, that these ant1 certain other specles 
have been enabled to follow then- masters, and to breed 
ant1 prosper under almost eve1 y varlety of cllmate. On 
the othel hdnil, had they been natl\e to an equatorial 
repon, they nould have been cornparat~vcly of little ser- 
vice ~n the no1 tl1e111 parts of Europe or America; or had 
they der~ved tlie~r ollpn fiom the viclnity of the arctrc 
circle, the~r  value woultl have suffered a correspondng 
tllrnmutlon In relahon to the mhab~tants of lntratropic 
lands i t  1s tliuq by an admirable lniv of divine h e n 2  
volcncc, that all tllose animals, flom thc clorncstlcation q- 
culture of nI11cl1 the most r ~ d e l y  apred  and 
advantage WLS capahle of resultlng to the hurqan.i'& 
have been created and retamed the natural m m ~ ~ s . ~ ~ &  
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tempcrAe regions of our globe; while those, again, the 
~ e n e r a l  distribution of which m st have been re,qar~letl P '  rather as *a curse than a blessing, have been, with few 
exceptions, renderetl the invariable inmates cither of' t1i6 
hottest or the coltlest climcs. By  way of illustration. !et, 
us take nu csaniple from each of thc two extremes. Were 
a tiser conreyeci from the jungles of rropical Asla to the 
northern steppes of Siberia, or the sl~ores of the Arctic 
Sea,.lioir- soon ~voulcl IIC lose his gigantic strength ~ n d  
ferocious vigour ! Or, were a pular bear trailsferred from 
his bleak lcglon of floating icebergs to a sultry island of 
t l ~ e ~ I n t l i a n  Arclripelago, Ilo\v specdily wouItl the surly 
savage cease to create .alarm ! The spirit of the saltle 
obscrration might l ~ e  apl~!ietl to much more serviceable 
animals, wl:icl~, horcver, not being 1;atives of temp6;rate 
countrics, arc for that very reason incapable of being ren- 
~!ered useful ill the nlost u~iirvrsal and therefore h~ghest  
tlegree. IVc may adduce as fam~liar esamples the rein- 
deer and tlic dromeclary; the former of which the wander- 
ing Bedoui~i of tlie desert ~voultl as vainly attempt to foster 
amid tlie sl~ifting sands of Ar:rbia, as tlie Nomatlian of 
the N o r t l ~  x\-ou!cl rear tlie ]alter on the cold and lofty 
plains of Finmark or Norway. 

l3u t to proceetl wit11 the niore immediate subjects of our 
lrcscnt inquiry :-No sooner do we cnter upon the zooloo 

P?' of Intlia Proper, than the b;u~ol~ca~i  i'o~nis of animal l ~ f e  
alrn:)st entirely disal)l)car, and are succevdetl 11y others of 
a riclier and   no re variccl character of form and aspect, 
some of which, Ilowercr, extent1 to thc corresponding lati- 
tudes of the African continent. T h e  1lsi;ltic Islands, again, 
present us with another picture, and this latter change 
lnay be said to cornnicnce at  the southern extremity of the 
Istl~nius of AIalacca. Java and Suinatrrr \rill probably be 
ftiu~lc! to be the 111etvol)olis or central regionof this rmjie, 
~v l~ ic l i  st111 produccs several of the forrns of Nortlier~i 
India;- ~ r h i l c  in Ncrv Guincu a!ld Ntw Jruland, t l l i  
- 

* Among bird,, for ~ s a m p l e ,  thc singular genus BJLICII, rrs I J ~  

Ternmmclt, m-l~lcll that naturalrrt bctxvecn . lcccn/ur and 111~- 
tac~llu, ~vh!ch 41. Reinncirdt regard. ns pcrtalnlrrg to L a ~ ~ l r t a ,  and 
M. Lcsso11 classes n1t11 the ill:~ac~cupidic, has b?rn rcoenlly re- 
ceived by P~ofesso r  J.LT~C>OII from the northern parts of Imlia. It 

1s fu rm~r ty  bel~c\.ed t r ~  belong csclui~rr ly to Java and Sumatra. 
llhc manner, tile gcl~os AI!yol.lru~r:r~, rcgarded pi.cul~ar to  

rva (111. , ,~e(ul lruz~s, 'I'CI~I., being a silolt t ~ ~ ~ ~ c r r g u  t!lc only knaau 
VUL.  111. B 
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Asiat~c f a m s  propcrly so called, hepn to dlsapp&, and 
ale ~eplaced by many sulqula~ and liiterestlng speaes, 
mlnch e\hib~t  the corn&nc~ment of what n n y h e  named 
tffk dus tm2u~zu11  hinqdom For euample, the genus Mflz- 
phogn (~nclutling thoce honey-such~ng b~rtls whlch ao 
st~ongly charactcl~ze tbe latter ~egioii) are also found In 
the abo\ e named ~slands, as are I~hem~se specles belongng 
to D,zcelo, Bmzta, ancl other groups, mhlch were long 
belneved to pertaln e\cluuvely to Australas~a. In all those 
countries the larger quadrupeds of the Indlan Islands 
entlrely tl~sappear, and the suctor~al family ot b ~ r d s  are 
~l~splayetl in all their br~lllancy , whlle the Yew G u ~ e a  
PI onlelops unltes ~ c i t l ~  the iKclzphagzde, and beaut~fully 
txhibits the finely g~adxaterl t r a n s ~ t ~ o ~ l  In the forms of 
an~mal hfe from one regon to anothei " None of the 
perching-b~rtls (Insessores) of these southern countr~es 
are gene~~cally the same as those of Eu~ope,  and an exa- 
mlnatlon ot the inqects and shells leads us to the same 
general reqults 

For tile present, l~olvever, we must confine our observa- 
tlons Lh~etly to the terr~torles mh~ch  he to the south and 
west of the great mounta~n-clia~nq of IIimmaleh and 
Tilntloo Coos11,-to Cabul, Cashmere, and I-l~ndostan, pro- 
perly so caller1 But as n e  shall also refer occas~onally 
to the zoologcal p~oduchons of the p e a t  Island of Cey- 
lon, our sketches w ~ i l  comprehend a space extend~ngfrom 
the 6th to the 34th degrees ot no1 th lahtude, ancl from 
dbout the 65th to the 90th degrees of east long~htde. This 
dlv~sion of the Asaatic terntory is convement, not only 111 
a pol~t l~al ,  but also lu a zoolog~cal point of view, for whlle 
i t  embraces all our great Indlan possess~ons ~t also marks 

sppcles), 1s nov found to contan two add~tlonal species (M 
Horsjieldu and feninllncl~z, figured by i\Ir bould), both of K I I I C ~  
I ccur aniong the Nlmmaleh mountains 

Tlie genus Ponlato~ hzn~cs, Hor~field (Linn I ran? , vol 1111. 
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out the line of demarcation between these and the L~ljacent 
countries, which, in regard to many important features of 
their natu%l history, present a considerable want of resenb 
blance. 

Alth~ugll  these regions, or the greater portion of them,. 
are situated beneath a tropical sun, they yet present many 
modifications of soil, temperature, and climate. Immense 
plains, either richly wooded ant1 well matered,'or esllibit- 
ing a more barren and uncultivated aspect ;-a great es-  
tent of seacoast intersected by large and numerous rivers, 
the mouths of which are enrichetl by deltas of alluvial 
lanlf;-doping hills, and upraised terrace-lands, embow- 
ered amirlst the most gorgeous vegetation, 

" Shade above shade, a woody thcatrc, 
Of statellest view ;"- 

lofty mountains, with their L C  crags prerup't," separated 
by dark 7avinc.s where the foot of man has never trod ;- 

land, finally, the snow-covered summits of the loftiest 
Alps, piercing even above the regions of cloud and storm, 
anti contrasting magnificently their stainless and star-like 
peaks with the deep blue ether of that crystalli~~e sky, 

' I  Through which thc sun wallis burning without beams;"- 

tlrese, and other diversified localities, present, as may be 
supposed, the most apt abodes to a vast variety of species 
in the brute creation.' 

* The follouirlg extract conveys i s t r l k ~ ~ i g  picture of the scencry 
of the A~la t l c  Alps :-" The  dazzling brilliancy of thc snow," says 
Captain Hodgson, ' L  a=  reudmerl more 4tr1king by its contrast 
with the dark-blue coloi~r of the sky, \ ~ I i ~ c h  is cauqcd by tho thm- 
ness of the air ; and at night tho stars shone w t h  a lustre whicll 
thcy haxe not in a denser atmosphcrc; i t  \\as cunous, too, to see 
them, 11-hen rlslng, appear llke one sudderi flash, as they emer,nrd 
from bchlod thc brlglit snowy sumrnlts close to us; and t l ie~r  dlsap- 
pearance, a hen settlng behlnd the peaks, a a s  a suddcn as we ge- 
nerally observed i t  to  bc in their occultat~on by the moon. 

I' W e  were surrounded by g~gantic  peaks, entirely cased In sno\%, 
and almost bcvontl thc rcgions of animal and vegetable life, anid an 
awful siIrr~ce'~revailed, cxcept when broken by the  thundering 
peals of falhlq avalanches; nothing met our eye9 resembling the 
scenery in the haunts of men ; by moonlight all appcaredcold, wild, 
stupendous, and a Pagan might aptly Imaglnc the place a fit a b o d ~  
for demons. We  d ~ d  not see even bears, or musk-deer, or eagles, 
or any living creature, except some small b~rds. 

<' T o  form an idea of the imposing appearance of a snowy pcak, 



20 IXTRDDUCTORY ODSI;'RIrdTIONS. 

as seen lletc under an angle of elevat~on of nearly 33', d when 
its d ~ s t u e  is not quite three m d n ,  and la its helght #52 feet 
ah0t.e the stntlon, one should reflect, that if, even ral~en uewsd from 
tk lains of H~ndosta~l ,  at anole; of elevation of one md one-and- 
a-hayf degrees, these peaks, tozerlng over many intermediate ranges 
of mountains, inspire the mind with ~ d r u  of them grnndeur, even nt 
.o nreat x d~stancc,--how much more must t h y  dn so when their 
a h &  bulk, cz.\ed In snow from the base to thesurnmit, at once Ells 
the cye. It hlls to the lot of few to contemplate so magnificent 
an object as a n~o\r-clad peak rising t o  the  helght of upwards of a 
mile ~ n d  a half, a t  the short horizontal dlstunce of only two and 
tlrree qua1 ter m1les."--.7ournal of a Surt:ey l o  the Heads of the 
liirers Gungo u~zd Jllnrnu. By Captain T. A. Hodgson. 
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CHAPTER 11. 

The Quadrz~peds cf India. 

The Gibbon-EntellusMonkey-Wanderoo-Bats-Bears-Jackal 
-Th~bet Dog-1chne;mon - Lion-T~ger - Auntlng-tlger- 
Squirrel-Gigantic Rat-Pangolin- Elephant -Rhinoceros - 
Camel-Musk-dcer-Ncpaul Stag-Rusa Deer-Spotted AXIS- 
Hog-deer-Roebuck-Wh~tc Oryx-Ch1r11-I~our-11orned An- 
telope-Nyl-ghau-C2shmere Goahlemlah  Goat-Wlld-sheep 
-Buffalo-Arnec-Grunting-ox-Gayall-Cetaceous An~mds  
-Dugong-Gangetic Dolphin. 

I x  our zoological sketches, we must of course confine 
ourselves to the history and attributes of but a small por- 
tion of the animal kingdom compared with rhe total spe- 
cies ; though we shall at the same time endeavour to make 
such a selection as may illustrate most of the peculiar and 
more zernarkable fealures of Indian zoology. Tlre shall 
therefore prucecd, in conformity with the systematic ar- 
rangements of naturalists, to the quadvun2anous order of 
the class Mammalia, which, containing the monke s and 
other species, one of which even Linnaus regarded (under 
the name of Homo noctuvnus) as nearly allied to the 
human race, may be considered as entitled to our earliest 
consideration. 

Of the orang-outang, the most remarkable of the order, 
we cannot here speak, as it occurs only in Borneo and 
certain othcr districts which lie beyond the bountls of our 
present jurisdiction ; but many of the smaller species are 
native to the Indian forests. Indeed nowhere in the 
known world are monkeys better provided for than in 
India, where in some districts the weak and itlolatrous 
superstition of the natives has raised them even to the 
rank of gods. Temples of the mo5t magnificent structure 
were erected in their honour; and when one of these was 
plundered by the Portuguese in Ceylon, they fount1 in it 
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the tooti of an ape enclosed in a casket of pure gold. I n  
such veneration was this relic held by the ndves,  that 
;Sey offered seven hunrlred thousand ducats as the price 
of its retlemption,-but in vain; for i t  was burnt by the 

uviceroy with a view to stop the progress of idolatry. 
There are hosp~tals for these ani~nals in Ahmedabad ; and 
in many pa:ts of India they are so familiarized by indul- 
gence, as to breed in numbers anlong the bamboo-copses 
by the wayside. 

The  gibbon, or long-armed ape (Hylobatis lar), has been 
brought from Pondicherry, though the name by whi& it 
is distinguished appears to be of ancient origin. Accord- 
ing to I)elachamp, the animal called cephos by Pliny is 
designated keipon by Strabo, and from the latter term 
gibon or gibbon may have been derived. Both terms 
probably originate from Icoph or koplin, which in Hebrew 
and Chaldee signifies ape ; but the description of the ce- 
phos given by Pliny certainly does not coincide with the 
ascertained c!laracters of the modern gibbon, which is 
chiefly distinguished by the enonnous length of its arms. 
The eyes are large and deep1 seated, the nose is flat, ant1 
the ears resemble those of t i e  human race. A circle uf 
g a y  hairs passes over the eyes, cheeks, and beneath the 
under-jaw, and, completely swrounding the visage, gives 
a singular aspect to the animal. The general colour of 
the hair is black, except on the back of the hands ant1 
feet, where i t  is gray. The  disposition of this creature 
IS mild and gentle. In  a 'state of domestication i t  re- 
ceives its food without any impatient greediness, and 
~nanifests a strong attachment to those with whom i t  be- 
comes acquainted. I t  is native to the coast of Coroman- 
tlel, though it is known to occur also in the Peninsula of 
Malacca and the Rlolucca Islands. I t  was in one of the 
latter that Father de Compte had an opportunity of e x a  
mining an inclividual of the species, which he says walked 
on two feet, used its hands like a man, and had a face 
hke a Hottentot. The missionary adds, that the whole of 
its body was covered over with a dark-gray wool, and its 
voice, by which i t  expressed a variety of passions, exactly 
resembled that of an infant. 

Intermediate between the gibbons and macaccas may 
be placed the genus Senlnopithectts, of which the entellus 
monkey offers a cliaracteristic example. Though the tribe 
to w l ~ i c l ~  this species belongs resemble the gibbons in  the 
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shape oftheir heads, and in their physiognomicaiexpres- 
sion, they are easily distinguished by their lengtheneti 
tails, of which the others are entirely destitute. TliC 
enteUus monkey, thoogh estrelnely common in Bengal, 
zppears to hare been recorded in a sys:ematic work only at* 
a compaiatively recent period, by 31. Dufresne. I t  differs 
from its congeners in its long ant1 slentler limlrs, tl~eslom- 
ness of its motions, and a certain moi~otonous apathy of 
expression. I t  is of a uniform ashy-pray in the upper 
parts, somewhat darker on the tail. T h e  under-surface 
o f s h e  body is of a dingy yel l~\~ish-white  : ancl the f ~ r e -  
arms, hands, and feet, are of a tlllsky black. T h e  fingers 
of both extremities ar6 very long, and the thumbs com- 
paratively short. T h e  face is black, tinged with violet, 
and is surmounted above the eyebrows by a line of long, 
stiff, black hairs projccting forwards, and slightly upwards. 
T h e  sides of the cheeks and the under part of the chin are 
margined by a beard of grayish-white, which passes along 
the l ~ n e  of tlie jaws, and extends upwarcls in front of the 
ears, which are large, prominent, and of the same colour 
as tlie face. T h e  height of the specimen in the Zoological 
Gardens exceeded two feet when in a sitting posture, ant1 
its tail, which was rarely unfurled, measured nearly thirty- 
six inches. This  is one of the species worshipped by the 
devotees of the Braminical religion. According to Mr  
Bennet, i t  is itlentical with tlie Ceylonese species rle- 
scribed by Thunberg and Wolf. I t  frequently occnrs in 
a domestic state in that island ; and such is the respect 
in which i t  is held by the natives, that, whatever ra- 
vages it may commit, the latter dare not venture to de- 
stroy it, but merely endeavour to frighten i t  away by cries 
more discordant tlian its own. " Emboldenecl by this im- 
punity, the monkeys come down from tlie wootls in large 
herds, and take possession of the protluce of the I~usbantl- 
man's toil with as little ceremony as tliougli i t  had been 
collected for their use ; for, with a degree of taste which 
does them credit, they prefer the cultivated fruits of the 
orchard to the ~ri l t l  ones of their native forests. Figs, 
cocoanuts, apples, pears, and even cabbages and potatoes, 
form their favourite spoil. The  numbers in which they 
assemble render i~ impossible for the suFercr to drive 
them arc7;ly without some more efficient means than he is 
milling to employ ; he is consequently co~npellcd to remain 
a spectator of the devastation, and to submit without re- 
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pining ;o his fate."' This bpecies appear to be v e q  suscep- 
tible of cold, and cannot stand a removal from ge i r  native 

iregions. Thunb~rg's  specimen died in the latitude of the 
Cape, and the individuals more recently transported both 

"to London and I'aiis have since perished. 
When the government of Dhuboy, after i t s  surrehder 

to General .Goddard in 1780, was intrusted to Mr Forbes, 
the city contained about 40,000 inhabitants, and as many 
monkeys. The governor, on his first arrival, resider1 in a 
house, the back part of which was separated by a narrow 
court from that of a Hindoo ; and, in  consequence of&bc- 
coolness afforded by its shaded situation, he usually re- 
tired with his hook to a veranda there during the heat of 
the afternoon. Here small portions of mortar and tiles 
frequently fell upon him, to which at first he paid no at- 
tention, till one day a blow from a larger piece than usual 
made him turn round to discover the cause. To  his sur- 
prise, he o\~served that the opposite ~ o o f  was entirely 
covered with monkeys, which, having probably takci~ a 
dislike to his European complexion, had commencctl a 
system of warfarewhich finally left him no other resource 
but that of charlging his lodgings. 

The wander00 monkey (&lacucus silmcls) is also in- 
cligenous to the East Indies. It appears to be figured in 
Knox's History of Ceylon, although that author errone- 
ously applied the name to several different species, which 
he regarded simply as varieties of one. The prevailing 
colour of this animal is a finc black, but the sides of 
the head and chin are surrounded by a broad bear11 or 
ruff of a dingy-white or pale-gray colour. The tail is 
about half as long as the body, and is terminated by a tuft 
of hair ; on which account, probably, it has by some au- 
thors been named. the lion-tailed monkey. " There are," 
says Father Vincent Marie, " four sorts of monkeys on 
the coast of Malabar. The first is perfectly black, coveretl 
with glossy hair, with a white beard surrounding his chin, 
and extending a span or more in length. T o  this monkcy 
all the rest pay such profound respect, that they submit 
and humiliate the~nselves in his presence as though they 
were capable of appreciating liis superiority and pre-emi- 
nence. The princes and great lords hold him in much 

- - -  

The Gardens and Nenagerie a£ tho Zaolog~ed Society Deli- 
neated, vol. I. p. &. 
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estimatich, because he  is enrlo\ved above every ot6er with 
gravity, capacity, and the appearance of wisdom. H e  is 
easily trained to tlie perfor~nance of a variety of ceremGI 
nies, grimaces, and affected courtesies ; all which he ac- 

' complishes in so serious a manner and to such perfection,. 
that it  is a most wontlerful thing to see them acted with 
so much exactness by an irrational animal." Of this sl1e- 
cies there is a fine example in the Edinburgh College 
Museum. I t  was kept alive in a domestic state for a 
couple of years ; but the   no st remarkablc instance of itc 
cowtesy during that period consisted in its biting off the 
calf of a negro's leg. I t  was accordingly slain. 

The  preceding examples must suffice to illustrate the 
l~istory of the quadrumanous tribes of India. W e  come 
next to the Ci~eiroptcrozts hmily, which includes ant1 is 
constitutetl by the bats. 

When the " kuell of parting day" announces the ap- 
proach of the long-continued twilight of our temperate 
regions, we see our own diminutive species flitting about 
on leathern wings, or dimpling the surface of the still 
waters in search of insects and other natural prey ; but 
these give us but a feeble ~ d e a  of the monstrous forms 
which inhabit equaiorial countries. The  Intlian species 
belong chiefly to the genus Z'teroptrs. The  eatable rolls- 
sette (P t .  edtil is) ,  calletl kalon by the natives, is abun- 
dant in the great Asiatic Islands. I t s  flesh is white, deli- 
cate, and remarkably tender. Its wings extent1 niole than 
five feet from point to point, aiid its muzzle resembles that 
of a dog with the point of its nosc cut in two. I t  is taken by 
means of a sack listened to tlie extremity of a pole, though 
i t  is rendered less pleasing to European palates on account 
of the strong odour of musk wit11 which i t  is infected. 

W e  now enter upon the history of the carnivorons 
tribes, of which the first family is the P l a ~ i t i g ~ a d n ,  in- 
cluding the extensively distributed though not very nu- 
merous group of bears, as we!] as the racoons. coatimun- 
dis, badgers, and other species, characterizetl, as the 
family-name implies, by their walking on the entire 
under-surface of the foot, and not merely on the points 
of the toes after the manner of dogs ant1 cats. Among 
carnivorous quadrupeds there arc Inany gradations of 
ferocity, from the blootl-thirsty tiger, ~vliich so greatly 
rejoices over the palpitating flesh of a living victim, to the 
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more oinirorous propensities which clistinguisl&he sub- 
jects of our present paragraph. This versatiljty of in- 
d inc tke  habit is no doubt closely connected with, if i t  
does not proceed from, a less determinate formation of the 

digestive and prehensile organs, such as the stomach, teeth, 
and claws. The  unequalled strength and rapacity of the 
tiger,-his sharp retractile talons,-the great rlevelopment 
ot his canine teeth, and the compressed and cutting cha- 
racter of the molars, combined with the simplicity of the 
stomach and the shortness of the intestinal canal, render 
~t as i t  were the type of carnivorous animals. I t  e x h b t s  
IIO tendency in any of its forms to t l ~ e  herbivorous stluc- 
ture, but is strictly and characteristically a flesh-eating 
anirna1,-" a most beautiful and cruel beast of prey." The  
contour and physiognomy of the b e ~ r s  are very different. 
They are heavy and inactivein their forms, with unretrac- 
tile clalvs,more elongated inuzzles, andconsequen tly weaker 
jaws ; ant1 their teeth also, though suificiently formidable, 
sl~ow a decided relation to the herbivorous structure in  
the hreadth of the molars, and their bluntly tuhercu- 
lated crowns. '' One of those phenomena," observes the 
ed~tor  of the English translation of the RCgne Animal, 
" which is most worthy the attention of the naturalist, 
and most calculated to lead us to appreciate the infinite 
power of the Creator, consists in the insensible and p a -  
dual changes which the same organ will pass, by which i ts  
nature will in some measure be transformed, and results 
produced entirely different from those which constituted 
the object of its original destination. T h e  organs of sense 
dnd motion offer frequent examples of this phenomenon ; 
dud the teeth of certain animals present a remarkable in- 
btaice of the same. The  true Carnivora, the cats for 
instance, have in each jaw teeth evidently destined by 
their form and pnwtion to cut, like the two blades of a 
scissors, the fibres of the muscles of their prey. But in 
])I oportion a5 the destination of an animal is more decid- 
edly czrnivorous, the teeth lose their trenchant character, 
anrl grow thicker, and thus we at last arrive a t  a limit 
where they can no longer be distinpishecl from t&s 
bercvlous teeth, rvhose oEce simply consists in~tri& 
ing the food. These teeth, when sharp and rl?@ 
opposed face to face; but when thick, they a$: 
crown to crown ; so that they become truly t r ~ , $ $ d :  
into molar teeth ; and nature, in operating so c&d*ble 
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a transfymation, has no need of making any 'essential 
change i ~ t h o s e  organs. I t  is sufficient for the purpose, 
that a very small tubercle, which is already fount1 on t tu  
internal faceof the slenderest teeth, should simply receive 
a more augmented development."' Even the bears of t h e  
arctic circle, mhicll, from the scarcity of vegetable food 
in those frost-bound regions, are probably tht, most carni- 
vorous of their kind, have in a state of captivity been 
sustained for a length of time, and in  vigorous condition, 
on bread alone. 

The  labiated bear (UT.PUB lnbiatu,~) inhabits tlie moun- 
tazous districts in the north of India. It dwells in holes 
and caverns which i t  sometimes excavates with its long 
claws, ant1 feeds chiefly on fruits, ants, and honey; but 
the structure of its teeth indicates strong carnivorous pro- 
pensities, thougli its natural habits are in truth very little 
knotvn. I t  seems more docile and intelligent than others 
of the species, and is frequently taught certain '< fantastic 
tricks" by tlie j~qg le r s  in Bengal, where i t  is exhibited 
for the amusement of the people. I t  is not uncommon 
among the mountains of Sylhet, and in the environs of 
other inhabited places. 

According to hl. Duvaucel, three species of bear inhabit 
India and the neighbouring islands. The  first is the one 
just naticed, which the r e a d e ~  may have sccn e x l ~ i ~ t e r l  in  
menageries mltler the inapplicable name of ~irsinc sloth ; 
the second species is the Rlalay bear (U. ~lfnlaynnus)  ; 
the third is the Thibet species' described by 39. Duvaucel, 
and observed by D r  \lrallich among the Nepaul moun- 
tains. It  is supposed to occur likewise in Sumatra. A 
fourth Asiatic form of this genus, the Bornean bear (Hc- 
Zarctis eu~ypsi lus  of Horsfield), inllabits the great island 
from which i t  derives its English specific name. 

T h e  ratel or honey-eater (Viuerru ~nellit.ora of Sparr- 
mann), an animal of singular habits, long regarded as 
peculiar to the African continent, appears from the testl- 
mony of General Harclwicke to occur in India. I ts  man- 
ners, however, do not a t  all correspond with those assiwed 
to the African individuals of the species. The d a t i c  
variety inhabits Iiigh banks on the borders of the Ganges 
and the Jumna, from which it rarely issues by day. At 
night i t  prowls around the fi9ohammedan habitations, and 

- 
* Gr~ffilh'. A~nr l~a l  liil~gdom, 101. 11. p. 2-16. 
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will sonietimes even sc~atch up recently interne0 bodies, 
unless the graves are carefully protected by a ~ v d n g  of 
Alorny shrubs. So rapid and powerful are its exertions, 
that itwill descend beneath the surface of the groundin the 
,course of ten minutes. Its favourite food consists of birds 
and small quarlropeds. The specimen in the Zoological 
tiardens is r p a l  kablefor its playfulness and good humour. 
I t  solicits attention by a variety of absurd postures, and 
tumbles head over heels with the greatest delight as soon 
as i t  has succeeded in  attracting the notice of visiters.' - 

U 

The rivers of India are so well stored with fish, that we 
naturally expect on inquiring into the history of the D1- 
gzt~g~ada ,  which form the second tribe of carnivorous 
animals, or such as walk upon their toes, to find the insl- 
dious otter lurking along their shores. W e  must not, 
Iiowever, confound the Pondicherry otter (Lutra nuzr, 
F. Cuvier) with the corresponding, though not identical 
species of Europe or America. Its hair is of a deep chest- 
nut  colour above, paler on the sides, and of a reddish- 
&ite on the under parts of the body. The end of the 
muzzle is reddish, and there are two spots of a similar 
colour one above and the other beneath each eye. I t  
measures about two feet ant1 a half exclusive of the tail, 
which is eighteen inchcs in  length. This species mas 
sent from Pondicherry, where it is named NLT-nayie by 
hI. Leschenhault ; and other Asiatic otters have been de- 
scribed by Sir Stamford Raffles (Liwz. Tvans., YO). xi~i.), 
by Dr Horsfield, and by M. Diard. 

- 
W e  come next to the history of the canine tribes, one 

or Inore of which are distributed over the East, as they 
ale over almost all the other countries of the earth. The 
real origin of our domestic breed of dogs, whether from 
a single or complex source, inay be said to be entirely 
unknown as a subject either oi hlstory or tradition. I t  is 
lost i n  tlie usual obscurity of a remote ancestry, and can 
now be ascertained (if at all) only by the investigatip6i 
of the naturalist. So ~nfinitcly vaued is the e x t d ;  
aspect of the dorr,estic dog, and so much does it see@&, 
depend, not only on the physicdl conhtions of dim6 a%& 
country under which the animal exlsts, but ob&&fn'@ 

4 

&.* " 

* Gardens and  ilIenagerlc, Sc., vol. I. p. 10. 
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and poli ical state of the particular nation by which it is 
held in s bjection, that in numerous instances all traces 
of resem b ance to the original stock, or to any know % species of wild animal, have entirely disappeared. Hence, 
after the lapse of ages, we are in fact at last presented 
with what may be called artificial creatures, incapable of' 
subsisting witliout the aicl of man, and of which accord- 
ingly no strictly natural type can be said tb have ever 
existed in any age or country. They have arisen in some 
cases from the necessities, in othti-s fi-om tlie caprices of 
the human race, which, in this rcspect, inny be said to 
ha% fulfilled the threat of Caliban, and '[ peoplrrl the 
isle with monsters."' 

The  jackal or chacal (Cnnis u.u~ezis.) is extensively 
spread over all the countries of the East. Its great vorn- 
city, gregarious habits, and above all its hideous cry, are 
well known to Indian travellers; and poor Leyden has 
alluded to thisanimal inhis address to an Inclian gold coin, 
-written, i t  is said, when labouring untler the fatal ef- 
fects of a cotip dc soleil. 

" Slare of the dark and dirty mliic I 
What vanlty haa brougl~t  thee here ? 

Bow cnu I love to see thee shlne 
So  brlgllt n hom I have boogllt so dear ? 

Tlie tmt-ropes flapp~ng lorle I hcar, 
For t\~1110ht colixerae ainl m arm ; 

The ~ l r n c ~ ~ ? ~ . ~  shr~ek  bursts on mlne par, 
\trhcn mirth and inlls~c ~j-unt to charm. 

By Cherical's dark x-auder~ng streams. 
Where cane-tofts shadow d l  the wid, 

Sweet vlsions haunt my wak~ng dreams 
Of Tev~ot,  lovcd u-h11e yct a cli~ld ;- 

Of castled rocks stupendous piled. 
Ry  Esk or Eden's classic wave, 

Where loves of ~011th and fr~endship smiled 
Uneurst by thee, vile yellow slave!" 

?'he most remarkable of the canine animals of India is 
the Thibet dog, a gigantic kind of mastiff; which inhabits 
certain portions of the table-land of the II i~n~naleh moun- 
tains. I t  is employed as a watchdog by a tribe called the 
Bhoteas, and is said to have a strong aversloll to Euro- 
peans, or, as Dr  WaUich expresses it, " flies ferociously 
at a white face." " Tlie mansion of the Raja11 of Bootan," 
says Captain Turner, " stood upon the r~gl l t  ; or1 tlie left 
-- ~ 

See Quarterly Journal of Agriculture, K:] 5, p. NO. 
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i t  \!.as unsafe, unless the keepers were near, even to ap- 
'proach their dens." The speci~nens transmitted to the 
Zoological Gardens came from the neighbourhood of Dig- 
garchee, the capltal of Thibet, and are supposed to be the 
only individuals which were ever domesticated by Euro- 
peans. Their colour was a deep black, slightly cloutled 
on the sides ; their feet, and a spot over each eye, being 
of a full tawny or bright brown. They had tlre b r a d ,  
deep, truncated  nuzzle of the mastiff, and lips still more 
deeply pendulous. W e  regret to add that both these 
animals died soon after their arrival in England. 

Another species of Indian dog (Canis quoa, Hardwicke) 
inhabits the mountains of Ramghur. 

The  group which is next to claim our attention is  that 
of the mangoustes or ichneumons, the most celebrated of 
which is of Egyptian origin. Several species, however, 
inhabit the Asiatic continent and islands, and the mungos 
( Fiverra munyos, Linn.) is characteristic of India. The  
last-named species, like its brother of the Nile, is cele- 
brated for its destruction of reptiles and poisonous snakcs, 
and is stiil more deservecily renowned for its discovery of 
the medicinal virtues of the plant called ophiorhiza nlorr- 
gos. as an antidote to the otherwise fatal effects of their 
envenomed f2.ngs. Buffon appears to have confoundecl 
the Indian rnar~gouste with the ichneumon of the Nlle, 
though it is scarcely half the size. Another Indian species 
IS named the gray ichneumon (Icl~ncumon griseus). I t  is 
easily domesticated, and although i t  thrives well on breatl 
and milk, its carnivorous propensities are unsubduable; 
antI, as we know from experience, it forms, even in  the 
most thoroughly reclaimed condition, a dangerous neigh- 
bour in the vicinity of ornithological pets or poultry. But  
i t  may be rendered useful in the destruction of rats and 
other vermin. 

W e  have now to present a brief sketch of a few of the 
feline animals which occur in the countries with +e,qa, 
turd historv of which we are at present engaged ;'an$&e 
first, " grabd chat," as tlie French term hi&pr@&, a~ 
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tracts our attention, 1s what we more poetically call the 
l~on ,  or " A ng of beasts " W e  shall not hcre repeat what 
we have a1 k ady stated ~ e g a r d ~ n g  the geograph~cal thstn- 
but~on and qeneral a t t ~ ~ b u t e s  of this malestlc creature * 
hut shall merely remark, that the hon (Fells lea) 15 eas~ly 
distingulsl~ed by hls lalge and flownig m m e  and tufted 
tall Hls colonr IS un~form, of a tawny hue, app~oach~ng 
to w h ~ t ~ s h  on the belly, and the mane 1s sometimes dark 
brown or black When full glomn hc ha. been known to 
measure from e ~ g h t  to mne feet In Icngth, and four feet 
and a half In height HIS general aspect 1s st~~!iln:ly bold 
andStately h ~ s  large ant1 sli.lggy mane, xvh~cli he can 
trect at pleasure, s u ~ ~ o u n d ~ n g  his awful front,-h~s huge 
overhang~ng e j  ebro~r s, -his b r ~ g h t  comn~and~ng eyes, 
w h ~ c h  upon the least lrlltat~on seem to glow n ~ t h  un- 
earthly lustre   to get he^ with 111s ~nuccular pans, exten- 
s ~ l e  talons, and formldablc tusks,-all thcsc, co~nb~nrt l  
a ~ t h  the volce of thunder w ~ t h  which he sprlngs upon h ~ s  
prey, render hlm an assallant of the most formlitable hn t l  
T h e  elast~c bound of the sw~ftfooted antelope 1s then In 
vam , for, paralyzed by tenor, anrl heartstruck elen by 
the g l a ~ e  of those te111fic eyes, ~t fdls  to the earth as 
porverless ds a dead leat from a blasted tree, and l ~ f e  is 
extlnct almost before the " empurpled s t~eam ' has begun 
to flow A horse also 1s " a valn t h ~ n g  foi safety, ' for 
h ~ s  qulverlnq limbs and large d~lated eyes e x h ~ b ~ t  the 
depth of uncontrollable d~smay, and he,, too, falls an un- 
ieslstillg vlctlm to the " k ~ n g o f  an~mals One blow upon 
the neck w ~ t h  that tremendous paw, and a s~ngle ~ n f l ~ c t ~ o n  
on throat or shoulder of those plerclng tusks, and the 
turmo~l 1s for ever done One s h o ~  t and ~nterrupted cry 
or rathel shriek responds to the l~on's  roar, aiicl the blood 
of the beautiful courser bedews the shnggy mane of Ins 
relentless ant1 ~ n s a t ~ a t e  foe 

The  elephant 1s found to be the only effic~ent coadjutor 
in the pursult of this noble same ' But of all the d~ver- 
sions of the field," says Bernler, "the huntmg of the 11on 
is not only the most penlous, but ~t 1s peculiarly royal, 
for, except by spec~alpermls~lon, the k ~ n g  and the pnnces 
are the only persons who engage In the sport As a pre- 

* See the former volume of our scrle3 (No I1 of Ednburgh Ca- 
b~net Library), cntltled " Narrat~vc of DI covcry and Ad~enture 
In Afi~ca," Sc , p 45.3 
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I ~ m ~ n a r y  step, an ass is t ~ e d  near the spot to which the 
fierce quadruped is known to retlre. The m ~ r  ched ani- B ma1 IS soon clevomed, and after so ample meal the 

'l~on nevel seeks for other prey, but, m~thout molesting 
~ ~ t h e r  oxen, ~lieep, or shepherd, goes m quest of water, 
and after quenching 111s thnst, retulns to his formerplace, 
of iepose H e  sleeps until the next morrung, when he 
finds andade~ours  another ass, which the gamekeepers 
ha le  brought to h ~ s  ne~ghbourhood. In  this way they 
contnre, llurmg sexeral successive days, to allure 111111, 
and to attach him to one place; and when informatron 1s 
recclx cd of the hng's approach, they fasten anothei vRtim 
.it the spot where so many have been sacr~ficed, down 
nhose throat a large quant~ty of oplum has been forced. 
This Idst meal IS of course Intended to produce a soporific 
effect upon the lron The next operation 1s to spread, by 
means of the peasantry of the adjacent vlliages, large 
nets, made on purpose, which are gradually drawn closer 
in the rnannel practised in hunang nyl-ghaus. Every 
tlllng bemg III thrs state of preparation, the monarch ap- 
pears 011 an elephant barbed with Iron, a11d attended by the 
grand master of the hunt, by some omrahs mounted in  a 
sia11ar way, and a great number of gourseberdars on 
horseback, dnd of gan~ekeepers on foot, armed with half- 
p~hes. H e  ~~nmed~ate ly  apploaches the net on the out- 
side, and files at t11eIlon with a large musketoon The  
wounded anlmal makes a spring at the elephant, accord- 
Ing to the invanable practlce of hls specles, but 1s arrested 
by the net, and the king continues to discharge h s  rnus. 
Lttoon until the l ~ o n  is at length hlled "* 

The A s ~ a t ~ c  lion, i t  has been observed, seldom attans 
the dimensions ot the full-grown ind~viduals from South- 
L I ~  Afr~ca I ts  colour 1s also more un~form and of apaler 
1 ello\\, and its mane is m general fuller and more com- 
plete IIe 1s al>o much rarer In Asla than m the other con- 
tlnent " I n  the sandy deserts of Arabia, In some of the 
wilder districts of Peis~a,  and In the vast jungles of E n -  
rlostan, he still ~naintalns a precarious foot~ng ; bnhfr~m 
the classic sod of Greece, as well as from the wholqjof 
4sia Mlnor, both ot which were once expoged tg his 
rat ages, he has been utterly rl~~io(lged and extxrp&"t 
The fine Indian Lon, ~vhich 1s at present ail ~ n h a  i p t  of 
-- p- 

* Travels, vol 11 p 116 t Torjar IIenagene, p. 6. 



T H E  QUADRUPEDS O F  INDIA. 3 5 

the Tower of London under the name of George, wds 
procured General Watson in the following mannt.1, 
according % the account published by &Ir Uennst:-It 
was about the comnlencement of the year 1853, when the ,  
general was on service in Bengal: that, being out one 
morning on l~oreehack, armed m t h  a double-barrelletl 
rifle, h e  was sutldenly surprised by a large lion, which 
bounded out upon him from a thick jungle, at the distance 
of only a few yards. H e  instantly fired, and the shot 
takiug complete effect, the animal fell dead almost at his 
feet. but no sooner was this formidable foe thus dispose11 
of tdan a second, equally terrible, made her appearance in 
the person of the lioness, whom the general also shot at, 
and wounded so dangerously that she retreated into the 
thicket. As her following so immediately in the footsteps 
of her mate afforded strong grounds for suspecting that 
their den could not be far distant, he determined upon 
pursuing the adventure to the end, and traced her to her 
retreat, where he completed tlre work of her destruction 
by again discharging the contents of one of the barrels of 
his rifle, which he had loaded for the purpose. In  the 
den were found a beautiful pair of cubs, Inale and fernalc, 
supposed to be then not more than three days old. These 
General Watson brought away with him, and succeedetl. 
by the assistance of a goat, that mas prevailed upon to act 
in  the capacity of foster-mother to tl;e royal pair, in renr- 
ing them until they attained sufficient age and strength 
to enable them to bear the voyage to England. On their 
arrival in this country, in September 1923, he presented 
them to his majesty, who corn~nantletl them to be place11 
in  the Tower.. 

The  extreme youth of these lions at the time of tllelr 
capture, and the constant control exercised over them. 
produced of course the expected results. They continuell 
so tame and docile, that for twelve months after their 
arrival they were suffered to walk at large in an open 
yard, where they were played with and caressed by mo\t 
visiters. But  no sooner had the female given birth to 
her first litter of cubs, than a total change was effectetl 
in  her disposition. Absorbed by one idea, the support 
and preservation of her young, she no longer suff'crerl the 
slightest familiarity, even on the part of her accustomerl 
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keepers, and, apparently haunted by the fear that every 
person who approached her den was about to eprive her d of her cherished offspring, she gave full scop to the vio- 

'lence of her passion, ant1 exhibited a beautiful but appal- 
ling picture of maternal tenderness and the most savage 
ferocity. The cubs, which were three in number, two 
males and a female, were whelped on the 20th October, 
1827, theflay of the battle of Navarino ; and i t  was dis- 
covered by the curious in such coincidences, that they 
were the only lions born in the Tower since the year 
of the great naval victory gained by Lord Howe o v e ~ t l l e  
French fleet. 

Inferior to the lion in the ma.jesty of his deportment, 
but nearly equal in strength, and perhaps excelling him 
in  activity, the tiger ( F e l i s  tigris), though his nature ant1 
aspect are lino~vn to all, forms too prominent a feature in 
the zoology of Hiodostan not to require from us a brief 
record. This savage and very powerful animal has a 
more slender body and arounder head than his great con- 
gener. I-Iis motions are full of graceful ease, ant1 the 
bright tawny-yzllomof the prevailing portions of his coat, 
contrasted with the numerous sloping lines of black, anti 
the pure white of the under portions of his body, consti- 
tute one of the most perfect pictures of sayage beauty 
presented by the brute creation. The  geographical clistri- 
bution of the tiger is considerably more extended from 
north to south tlian that of the lion, as i t  not only advances 
far into those desert countries whicli separate China from 
Siberia, but is also found between the Irtysch and the 
Ischim, and even, though rarely, as far as tne banks of 
the Oby. On the other hand, it is more restricted in n 
longitudinal direction, as i t  appears rarely to pass to the 
westwart! of a line drawn from about the mouths of the 
Indus in ancrtl~erly direction to the shores of the Caspian 
Sea. T h c  tiger was therefore much less familiarly known 
to ancient writers than the lion, and even among the Ro- 
mans it was long regarded as an extreme rarity. RIegas- 
thenes alone, among the Greeks, seems to have been 
acquainted with it from personal observation; for *Near- 
chus I~ad only an opportunity of seeing the skin, and 
Aristotle n~erely mentions it as an animal of which he 
I~ad  heard by name. Among thc Italians, according to 
I'l~ny, the first tiger ever exhibited to the people was a 
tame onc belonging to Au~ustus, wliicll llad been sent to 
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that emperor In slgn of llomage by an Indlan lilng. Clau- 
dlus a f t e a a r d s  e~h lb i t ed  four a t  oile tlme, alid i t  has 
bcen conjectured that the beaut~fulmosalc pictule of four 
t~gers ,  dlscole~cd some yeais ago In Rome near the Arclf 
of Gall~enus lras executetl a t  tint per~otl in comrncrnora- 
clon of so str11~111g and unprecetlented a d~splay * 

T h e  pursult of thls a n ~ m a l  IS of course atteiicled wlth 
cons~derable danger I n  the f o l l o ~ l n g  anectlot'e, honever, 
a s  relatetl by hIr  W~ll~amson,  no damage appears to ha\-c 
resulted e ~ t h e r  to the l~untsman or  his elcl~hant " ?'he 
t1~r.r had sal~ated ll~mself upon a 1)ulloch h e  had hillerl, 
a13  lay lurking in the grass, mhicli lras as high as the 
backs of the eltphants, and \cry thlch, not far trom the 
rema~ns  of the bulloch I l e  was extleiuely cunning, and 
crouched so cloae as to render ~t for a lung t ~ m e  douhtful 
~vhe t l~er  h e  was In tlle jungle or not T h r  symptoms (11s- 
played by the elephants, in approaching the place where 
h e  lay conceded, induced the party to persevere in t l ie~r  
efforts to louse him. One gentleman particularly urged 
h s  mahout to mahe his elephant bedt the spot where the 
scent xrds stionrest, ~ v l ~ i c h  be~ng  done in spite of the tre- 
mendous tones of the ag~tated an~mal, the rlger f ind~ng  
himself compelled elther to reslst or to submit to bang tiod- 
den upon, sprang upon the elephant's quarter, nritl so fa1 
succeetletl as to fix clalrs In the pad, h ~ s  111nd legs 
uere sonierr hat spread aild t l ie~r  c la~rs  were fixed Into 
the f l ~ s h y  mcmblanes of the clepl~ant's thigh Actuate11 
by the excess of fcar, occa.~oned by so sudden ant1 so 
11alnful an attach, the elephant tlasl~etl t h ~ o u g h  the corn 
a t  a surprising rate, the tiger holding fast by ~ t s  tore-paws, 
and supported by ~ t s  hlntler ones, unable, howtver, 111 

consequence of the ~ a p l d  and ~l iegular  lnotlons of the 
elephant, eltller to ralseli~rnself any hl.$~el, or lo qult tilt 
hold he had so firmly taken m ~ t h  111s rlaws l h c  gentlc- 
man, who had m u ~ h  ado to keep his scat, nas preclurlerl 
firing at  111s grlm coinpanlon, 3s well fiorn 111s unprecc 
dented s~tuatlon, as from the gleat clanget ot aoundlng 
some of the numerous folloners, wllo wele t\erting the 
utmost speed of thelr respectlxe elel~liants to come up to 
hls assistance T h e  coilstant rleslre felt to get llrl of 1118 
unwelcome i i d e ~ ,  ,rli~cli piotlucerl a aavlllg ant1 iilegular 
pace, g a e  the oppo~t~~i i i tv  101 tilose who were mounted 

-- -- 
* bee Ossemel~, fosbllcs, nou\ cd , t 4, p '15 
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on light and speedy animals, to overtake the singular 
fugitives. Another gentleman of the party gmlng up close, was enabled to choose tiis position; w en, taking 

.safe aim, he shot the tiger, which fell to the ground and 
required no farther operation."" 

The  follouing anecdote illustrates the character both of 
the tiger and the sepoy. I t  is above twenty years ago 
since RIajdr Hull, the commanding-officer of a battalion 
on the Bombay establishment, was proceeding along the 
banks of a ravine, with eight or ten inen of his corps, in 
search of some lions which had been seen near the can- 
tonment of Kaira in Guzerat, when a royal tiger sudclbnly 
sprang upon him. 'The ground gave way, and the tiger 
and Major I-Iull rolled tosether to the bottom of the 
dell. Though this fall prevented the latter from being 
killed by the first assault, still his fate seemed certain: 
and those who know the terror which this ferocious beast 
is wont to inspire, can alone appreciate the character of 
that bravery which induced every sepoy who was wit11 
him to rush at once to his succour. T h e  tiger fell under 
their bayonets, though not before i t  had desperately 
wounded two of the assailants, one of whom lost his leg, 
and the other was so severely lacerated as to be incapable 
of any future service. But they deemed their. wounds 
trivial, when they saw that the officer whom they loved 
had escaped unhurt from his perilons encounter.? 

The hunting-tiger or chittah (Felis jubnta, Schreber) 
is one of the most picturesque and elegant of the genus. 
I t  is considerably less than the panther, and of a mote 
slender form. I t s  iegs are proportionally higher, its tail 
longer, its head somewhat smaller and shorter, than in 
a n y  of its congcnc~s. I t  may also be distioguished by a 
black line which passes from the anterior angle of the 
rye to the corner of the mouth, an11 b y  anotl~er shorter 
one which proceeds from the posterior angle of the eye 
towarils the tempie. The upper parts of the body are of 
a beautiful clear tawny-yellow, adorned by numerous 
bmall rounc! b!acl; spots, mliicli are simple,-that is, not 
eye-shaped, ur e i ~  Jbl.lrle de Tose, as in the most nearly 
allied species. 'I'he urltlcr parts are white, marked by 
larger anrl inorc waving  pots. 'I'hc upper half of the 

* Orlcntnl Fli,lcl Sports. p. i 2 .  
t Qunr t~ r ly  l{crlrn, \ul.  ~ r i l i .  r. 40:. 
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tail is tawny-yellow above and whitc below, wit11 black 
spots ; th, lower half is marked by twelve alternate rings 
of black a h  white. Tliis animal measures rather more 
than three feet in length, and stands about two feet lligh. ' 
I ts  toes are lengthened like those of a dog, ant1 the claws 
are blunter and less curved than in the other species of 
the cat kind. 

In  conformity with these characters the clisfiosition of 
the chittah is more gentle, and its nature more readily 
admits of domestication and a certain degree of regulated 
culture than the rest. I n  eastern countries it is trained to 
thtbchase of antelopes and other wild animals, being car- 
ried in  a small wagon chained and hoodwinked till the 
game appears. I t  1s then let loose, and generally makes 
its first atlvances liy creeping insidiously like a serpent, 
wit11 its belly close to the grounil, till within a short dis- 
tance, when it makes five or six tremendous bounds, ant1 
falls upon its prey with the velocity of an arrow. One, 
which died some years ago in the Royal Menagerie of 
Paris, had been so completely reclaiir~ecl from a statc of 
nature, that i t  was left in  a park to the freedom of its own 
~vill, and where it yet obeyed inevery thing the commands 
of its keeper, and showed a g e a t  attachlnent to the society 
of dogs. 

The  geographical history of this species appears to have 
been but little studied till of late years, though its distri- 
bution is very extensive. I t  occurs, as we have already 
mentioned, in Ilindostan; i t  is known in  Persia by the 
name of youze, and great quantities of skins, apparently 
tlerived from the family of the chittahs, are transmitted to 
Europe from Senegal and other parts of Africa. 

Several otlaer species of the feline race are indigenous 
to that portion of Asia which i t  is  our present endeavour 
to illustrate; but  the three above described will probably 
suffice to represent the habits and history of the whole. 

Passing over the eccentric order of marsupial or pouchetl 
animals, which, though not entirely unknown in the Asi- 
atic division of our globe, are yet strangers to I-Iintiostan 
and the other countries connected with this sertion of our 
inquiry, we proceed to the order Rodcntia or G'lires, which 
includes what are designated gnawers,-such as rats and 
mice, and many otllers too llulnerous to mention. Of this 
order the squirrel tribe (genus Sciurlts) ale alnong the 
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most beautiful aud most admired, and of these the Mala- 
bar species (Sc. nznsitnus) is decidedly thelarges measur- 

,ing at least fifteen or sixteen inches from th & uzzle to 
the root of the tail, which is itself nearly a foot and a half 
long. The  upper parts and outsides of the limbs are of a 
bright chocolate colour, which changes suddenly on the 
under parts, fore-arms, and inner sides of the limbs, into 
a pale yeUowisl~-brown. The back and shoulders are 
sometimes of a deep black. The  ears are short and 
covered with tufted hair, the whiskers are long and dark. 
The tail is broad and branching from the centre to the 
sides, and its colours are bright chocolate at the base, 
black in the inte~mediate portion, and chestnut at the 
extremity. This beautiful species was observed and 
figured by Sonnerat. It is native to the coasts of R l a  
lsbar. 

Of the rat tribe we shall here mention only a single 
example. I t  is the Malabar rat of Dr Shalv, the illus 
giguntezrs of General Hard~vicke, and is of enonnous 
size.' The nose is rounded, the under jaw much 
shorter than the upper, the cutting-teech broad, incurved, 
compressed, the lower ones measuring eight-tenths of an 
inch, and the upper four-tenths in length. The  body is 
thick, and greatly arched; the upper part is  most hairy 
and black, the lower inclines to gray. The legs and toes 
are black, and the tail is thinly coverer1 with hair, and 
measures two and a half inches in circumference at the 
root. The ~pecimen above described was a female, and 
weighed two pounds eleven ounces and a half. The  male 
weighs abo\,e three pounds, and measutes, including the 
tail, wliicli is more than a foot long, nearly thirty inches in  
length. This gigantic rat is found in many places on the 
coast of Coromandel, in Rlysore, and in several parts of 
Bengil, between Calcutta and Hurdlvar. It is font1 of 
dry situations, and scarcely ever occurs at a distance from 
human I~abitations. The lowest caste of Ilintloos, accord- 
ing to General Hardwicke, eat its flesh in  preference 
to that of any other species. I t  is extremely mischiev- 
ous, a.nd is stlid to hurrow to a great depth, passing 
beneath the foundations of stores and granaries, if these 
ate not deeply laid ; and it perforates with ease the walls 
of such builtlings as are formed with mud or unburned 

' li; Lilln. Trans., vol. v ~ r .  p. 3W. 



THE QUADRUPEDS O F  LVDIA. 39 

brick. I t  is destructive in gardens, rooting up  thc seeds of 
all kinds L leguminous plants. Fruits also suffer from 
its depreda % ons, and i t  will even attack poultry when i t  
finds itself stinted in a vegetable diet. Tlie bite of this 
animal is consilleretl dangerous ; and a European serving 
in the Honourable Company's artillery in the Doab, died 
i n  a state of confirmed hydrol)hobia, in  conseguence of 
having been bit by one of them. W e  may herc add, that 
the common rat ( M u s  decurna~~us) ,  now the pest of most 
of the great cities of Europe, is supposed to have come 
o n  'nall from India. 6 Y  - 

The  animal kingdom presents no species of a more 
singular form and aspect than the pangolins, or mnnis 
tribe, sometimes denominated scaly lizards. They occur 
both in Africa and the East, and belong to the orcler 
Edentata. Tbc  short-tailed manis (31. pentadactyka, 
Linn.) appears to have been described by B l i a n  under 
the name of pi~attogen. I ts  body is covered with thick 
scales disposed over the surface like tiles on the roof of a 
house. I t  is destitute of teeth, but has a long extensile 
tongue, with which it preys on ants and termites. T h e  
tail is shorter than the body, and the total length is from 
three to four fect. Accortling to Ersleben, i t  kills lizards. 
I t s  disposition is gentle, the voice feeble, and the motion 
slow. I t  seldom appears except during the night, and 
its flesh in some countries is sought after as a delicate 
article of food. The  species is called ALungu 011 the 
coast of Coromandel. I t  inhabits several parts of India, 
and likewise occurs, Ire are assured, in  the islands of 
Formosa and Ceylon. - 

W e  now enter on the order of Pachyderinatous, or 
thick-skinned animals, which includes the largest la11d 
species of the brute creation. 

The  elephant (Elcphas Indicus) ,  supposed by many to 
be the "wisest of brutes," is alleged by others to owe 
much of its apparent sagacity to that admirable instm- 
ment its proboscis, by which i t  is enabled to perfonn 
many actions, which the dog and the horse, tliough pro- 
bably superior in wnsdon~, are incapable of acl~~cving 
from their different if not more defective organization. 
Still we can entertain no doubt, either from the ancient 
records or the modern exhibitions of its docile tlisposition, 
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that this animal is hiplily gifted for an irrational being ; 
and i t  generally retains its finer natural insti$ts even in 
co~i,junction with those ~iiorc artificial acquirements, which 
in several other species seen1 to tleaderi or counteract the 
intluences of pure i~lstinct,ive feeling. For example, i t  is 
1nt.utione11 by Blr Johns~;n, that an elephant, belonging to 
3Ir Uod$a~n of the Bengal civil service at Gyah, use11 
cvory clay to pass over a small bridge leading from his 
~naster's house to the town. One day, however, h e  re- 
fused to cross it ; but was at length, by being cruelly gored 
about the head with all iron instrument, forced to u a k e  
the attempt. When he was about half-way over, the 
bridge gave may, and the ponderous animal was precipi- 
tated with violence into the ditch and severely injured. 
The  driver was killed." 

Elephants in this country are usually fed on hay antl 
carrots, and the quantity of food which they are capable 
of consuming is enormous. Those belonging to the Em- 
peror Akbar had a daily allowance of 200 pounds, with 
an ad~litional supply of ten pounds of sugar, besides rice, 
mill;, and pepper; and during the sugarcane season each 
was provided daily with 300 canes. The  hlogul princes 
are known to have kept up their stud of these animals at 
;I vast expense, and according to Pliny even the Ito- 
mans, a people greatly adclictetl to extravagance, found 
the sustaining of those captured by Metellus during the 
(larthaginian war so costly, that they gave orders to slay 
them in the circus. Yet, according LO iElian's account, 
less rigid economy prevailed in the days of Germanicus. 
His elephants were exhibited in the arena, reposing on 
splendid couches adorned with therichest tapestry. Tables 
of ivory and cedar-wood were placed before them, and on 
these their viands were presented in vessels of silver and 
gold They are dcscribed as dancing to the sound of 
" flutes an11 soft recorders," or moving in measured antl 
!iarrnonious steps along the theatre, scattering the fresh- 
est and the choicest flowers around cliem. Arrian mentions 
:m 111c1ividual so well tramed as to play on cymbals, one 
I~eing idstcned to each ktie,:, and another held in his pro- 
boscis, ~ r h ~ l c  his unmieltly companions danced in a circle, 
1;eepinp time wit11 the greatest exactness. 

So Inany contradictory accounts have been given of the 

* I!!tllai~ F~eld Sports, p. 56. 
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size of the adult elephant, that n c  find sonle dfitn:ty 111 

stating I t s  h u e  chmenslons In a few words The Afrlcall 
are alleged to be superior In slze to tliose ot Asln h I a J 5  
Denham, nhilc journeymg to tlie Tcharl, san some ro 
l e iy  large tlilt lle calculated them lie~glit to he sivtccrl 
feet '!'hcqc, howe\er, lie had uo oppoltunity ot measmf 
in6 . but another, nhich n as lullrd 111 his presence, was 
found to be n ~ n e  fcet SIX Inches from the foot to the hip 
bone, and thlee feet from tlie hip-bone to the back,-01 
tnelve feet six lilclies In all,-nhich 1s more than twlce 
&lie height of the taller races of the human speaes When 
v e  conhlder tlizt, even In proportion to ~ t s  height, the 
elephant is an an111171 of eno~mous bulk, aiid of the most 
massive pioportions, we may conceile nhat  a load of flesh 
ant1 bone its lugous coat must Iime contained hIr Scott 
of Sinton, whose authonty is frequently quoted and tle- 
servedly valued on such points, states, In relatron to the 
i l ~ l d t ~ c  speclea, that he never heard of more than a s~ngle 
instance of this quadruped much exceerling the height of 
ten feet T h e  folloxvlng are theproportlons whlch he gbes 
of a fine male helonglng to tlie Vlzier of Oude - 

FL I n  

rrorn foot to  foot oler  the ~houlder, 22 10, 
1 rom t h ~  top of the shoulder, l~erpend~culu hc~zht, 10 0 
r rom thc top of the head when set bp, 12 2 
Fro111 the front OF the face to the ~ n s ~ r t i o n  of the tali, 13 11 

Notlilng 1s more deceptl\e than the dimensions of an 
ani~nal, whlch, obv~ously exceedin:; 111 size any tlnng that 
nL had been previously accustomed to, has not been sub- 
jectid to accurate measurement, because our astonishment 
magnifies ~ t s  actual bulk Thus, a celebrated elephant be- 
longng to the Nabob of Dacca \vh~ch was generally s a d  
to be fourteen feet 111,-h, and a hlch even &Ir Scott's praL- 
tlsed eye estlmdted n t  twelve, a a s  found when ~ne,~snird 
not to exceed ten Those from P e p  and Ava are, 110~-  
ever, I a ~ s e ~  t11an sucll as are fount1 In H~ndostan, 31111 
the Ceylonese \arlety is also of Frezt chinenslons The 
skeletoil of one In the RIuseunl at Petelsburgh, wl i i~h  
was present~ci by the h l n g  of Persla to the Czar Pettr, 
IS sixteen feet and a half in helgllt , but n e  ale uncertain 
how inoch of this prot l~g~ous shture nldy he olclng to the 
mude In w h ~ c h  t1.e bones have been artl~uiated, and to the 
extent of curvature glven to the s p ~ n e  

,I large cl~phant  ~ v s g h s  froln six to s a e n  thousancl 



pounds, and uTe may easily conceive that when journeying 
through the forests, wit11 any very special object 
k m n s t  force his way through all intervening ogz:: 
more after the manner of a steam-engine, than of any 
111erely aninla1 force of which we have a clear and accus- 
tzmed conception. 

'' TrampJlng his path through wood and brake, 
And canes rvhlch c~acliling fal! before his way, 
iintl tassel-grass, whose silvery feathers play, 

O'ertopping the young trees, 
01 comes the elephant, to slake 
HIS thirst at noon in yon pellncld springs. 

Lu 1 from his tronk upturo'd, aloft he Hlu:s 
The ~rateful shower; and norv, 
I'luck~ng the broad-leav'd bough 

Of yonder plume, w ~ t h  wavlng motionslow, 
F~nnlng  the lanfuid a r ,  

HI: vaves ~t to and fro. '* 
The new-born elephant measures about thirty-five 

inches Irig11; he grows about eleven inches during the 
first year ; eight in the second; five in the fifth ; three 
and a half in the sixth ; and two and a half in the seventh. 
H e  takes from twenty to thirty years to attain his full 
growth. 

It has been said that the invention of gunpowder in 
the practice of war, and the application of steam to ma- 
chinery, have superseded the uses of this great living 
engine. H e  is still, however, extensively used in  the East 
for a variety of purposes ; and Bernier in his Travels has 
given a spirited description of a grand procession of Au- 
rengzebe's retinue. T h e  conveyance of the " lovely and 
tlistin,pislled females" seems chiefly to have attracted the 
observance of the lively Frenchman. " I cannot avoid," 
he observes, " d~velling on this pompous procession of 
the seraglio. I t  strongly arrested my attention during 
the late march, and I feel delight in  recalling i t  to my 
memory. Stretch imagination to its utmost limits, and 
you can conceive no exhibition more grand and impos- 
ing than when Rochinara Begnm (Aurengzebe's sister), 
mounted on a stupendous P e p  elephant, and seated in a 
mik-dember blazing with gold and azure, is followed by 
five or six other elephants with mik-dembers nearly as 
resplendent as her own, and filled with ladies attached to - 

* Curse of Kellama. 
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her household Close to the prlncess are the chid eunuchs, 
rlchly Sdorned and finely mounted, each w ~ t h  a cane in 
h ~ s  hand ,  and, surrounding her elephant, a troop o 
female servants from Tal t a ~ y  and Cashmere, fantast~ca d y 
attlred, and rldlng handsome pad-ho~se. Besldes these 
attendants are several eunuchs on horseback, accoinpanl&I 
by a mult~tucle of pagys or lackevs on foot 1~1th larqe 
canes, who ad\ance a great way before the prlncess both 
to the r ~ g h t  and to the left, for the purpose of cleanng 
the load and dr~vlng before them every Intruder Irn- 

.med~ately behlnd Hochll~ara Begum's retlnue appears a 
prlnc~pal lady of the court, mounted and attended much 
In the same inanner as the princess. Tbls lady 1s folloxv- 
ed by a thlrd, she by a f o u ~ t h  , arid so on, unt11 hfteen 
or sixteen females of quahty pass, with a qrandeur of 
appearance, equipage, and retlnue, more or less propor- 
tlonate to t h e ~ r  rank, pay, and office. There is something 
very impressive of state and royalty In the march of these 
slxty or more elephants, in t h e ~ r  solemn and as ~t were 
measured steps, In the splendour of thelr m~k-dernbers, 
and the brllhant and ~~mumerab le  followers in attendance, 
anti, ~f I had not regarded tills d~splay of rnapficence 
wlth a sort of ph~losopl~~cal  ~nci~fference, I should have 
been apt to be carried anay by the sllnllar f l lght~ of ima- 
glnatlon as lnsplre most of the Indlan poets, when they 
represent the elephants as conveying as lnany godtlesses 
concealed from vulgar gaze " 

It appears, however, that these journeys are not dways 
unattended by danger, for Bern~er  xvas himself an eye- 
witness of the following catastrophe -" The  61ng (Au- 
~engzebe) was ascenchng the Pcer-Punchal mountain., 
f ~ o m  whlch a thstant view of the kingdoin of Cashmere 
1s first obtalned H e  was followed by a long line of ele- 
phants, upon w111ch sat the ladies In ~nik-dembers ant1 
amarls (seats w ~ t h  canop~es) T h e  forenlost, appalled, as 
IS supposed, by the great length and accl~vitv of the path 
before h ~ m ,  stepped back upon the elephant that was 
rnovlng 111 hls tlac6, who agaln pushed a g ~ n s t  the thirtl 
elephant, the thlrd aga~nst  the tourth, and so on uqtll 
fifteen of theni, Incapable of turnmg round or extr~cat~n; 
themselves In a road so steep and narrow, fell down the 
preclplce Happlly for the womel, the place where they 
fell was of no great height, only three or four were 
Llue~l, but there Rere no lnealls of sdvlng any of the 
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elephailts.' TTr1iene\er these animals fall uutler the irn- 
lnense bu~den  11s11dlly placed upon then hacks, t h d  never 
-& again, even on a porl  road. Two days afterwards 
we passed that way, and I ob7erved that some of the poor 
e!epliants still moved their lrunks."* 

111 regard to the pecuniary val~ie of the elephant, Mr 
Fa1 bes informsus that the common price is from 5000 to 
GOOO rupees, but that he has seen one valued at 20,000. 
The Bindoos become much attached to these animals 
1v11en they hake been long in their service, and a wealthy 
owner will not part with one of extraordinary qualifica- 
tions for any sum. A well clisciplined war-elephant will' 
stand a volley of musketry. " I have seen one," says the 
last-named author, " with upwards of thirty bullets in the 
fleshy parts of his body, and perfectly recovered from his 
wounds.".l- 

'~liougli much remains untold of the habits and history 
of this ponderous creature, we must now proceed to other 
subjects, having already devoted more space to the pre- 
ceding notices than we can well afford.: - 

Inferior in size to the elephant and of a much more re- 
stricted capacity, the rhinoceros (Rh. Indicus, Cuv.) is 
yet of sufficiect dimensions to form a very imposing fea- 
ture in the zoology of the East. There are three species 
of this animal in Asiatic countries. The Indian and 
Javanese have each a single horn, while the Sumatran is 
" tloubly armed" like the African species; and i t  is to the 
first of these that our present observations may be untler- 
stood to apply. 

A young rhinoceros, preserved in the Garden of Plants, 
was habitually gentle, obedient to its keepers, and ex- 
tremely sensible of kindness. At times, however, he ex- 
hibited paroxysms of violent rage, during which it was 

* Bernier's Travels, vol. ii. p. 149. 
t The dlffic~llty of destroyingclephants by fire-arms, may be eon:,, 

cc~ved on perusal of an anecdote In Captaln Reaver's I' Afrimt: .  
Rlcmoranda." See aiho the pnlnful narrative in thc 3d v o l u m s ~ o ~ ~  
AIr Grittith's edition of the Anlmal Klngclom. , i . P  ; I 

$ We beg to refer the reader to the Llhrary of ~ntertainrng3 
Knowledge, vol 11. entltlcd The iiIr-nageries, where a ~ o r n ~ I & ~ ?  
and verg ample account 1s glvcn of the ancirnt and modem h i 6 i  i 
of eleph.untr. We hnvc araled ourselves of several of fh'e ip$? 
rltles brought forward in that m w n g  volume. >' \ ; ,{ I 
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necessary to keep beyond his reach, as i t  mould hare been 
but  a poor consolation to those whom he  might have im- 
paled, to be informed that for the most part his in ten t ioA 
were innocent. H e  was generally calmed by a liberal 
supply of bread and fruit, and as soon as lle saw thosa 
who were i n  the habit of feeding him, he  would stretch 
his muzzle to~vards them, open his mouth, and push out 
his tongue. His  proportions were thicker and still more 
unwieldy than those of the elephant. His height was 
about five f ~ e t  six inches, and his length nearly eight feet, 
y ldh is  wJ101e body was covered by a thick tuberculous skin, 
nearly naked, and disposed in irregular folds. I ts  natural 
colour appeared to be gray tinted with violet; but ns i t  
was apt to crack, i t  was kept lubricated, which altered the 
natural hue. His senses, wit11 the exception of that of 
touch, appearecl to be tolerably acute. 
" T h e  power of this species is frequently disl~layed to 

a surprising degree when hunting it. A few years ago, a 
party of Europeans, with their native attendants 2nd cle- 
phants, when out on thedangerous sport of hunting these 
animals, met with a herd of seven of them, led, as it  ap- 
peared, by one larger and stronger than the rest. 7Vhen 
the large rhinoceros charged the hunters, the leading ele- 
phants, instead of using their tusks or weapons, which in 
ordinary cases they are ~ e a d y  enough to do. xvlieeled round, 
and received the blow of the rhinoceros' horn on the 110s- 
teriors. T h e  blow brought them immed~ately to the 
ground with their riders, and as soon as they had men. 
the brute was again ready, and again brought them down, 
and in this manner did the combat continue until four out 
of the seven were killed, when the rest made good their 
retreat.". 

Wi ld  boars are among the most ferocious of the animals 
of India. They chiefly inhabit the woods and ,jungles ; 
but  when the grain 1s nearly ripe, they occasion greX 
damage in the corn-fields, and \till more among the sugar 
plantations, as they are extremely fond of canes. Their 
irascible nature is intleed remarkable for creatures of a 
herbivorous disposition, and their pcrsuit and capture is 
consequently not ilnattended by personal danger. They 
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arespread over a vast tract of eastern territory, and exist in 
great aburldance in tlle archi elago of the Papuas, to the 

a r t h  of the RIoluccas, and tKe u-est~vard of New Guinea. 
I t  even appears that two wild species occur in the Celebes 
Lindependently of the S u s  babyussa) ,  and some writers 
maintain the opinion that there exists in the Indian and 
Chinese dominions a description of wild boar distinct from 
that of Europe, and the more probable source from 
which the Siamese breed and that of China have been 
derived. Thus, if the domestic races characteristic of the 
northern and temperate parts of Europe have sprung (af 
we think cannot be doubted) from the wild boar (Sus 
aper), we s h d  have.three distinct sources from which to 
trace the rise and progress of our common swine.' 

- 
The Ruminat ing order is thenest in succession to that 

of ~vhich we have just treated, and contains many of the 
species from which man derives his niost valuable sopplies 
both of food and raiment The order may be divided into 
two great tlivisions, those without horns, and such as are 
provided with those weapons. 

The camel (C. Bactrianus), by which term the two- 
humped species is usually designated, is indigenous to the 
central deserts of Asia, and is used as a beast of burden 
in  Turkestan and Thibet, and even as far north as the 
shores of Lake Baikal. The more abundant and better 
known species, which is in fact the dromedary (C. drome- 
darius), is now spread over the wlaole of Arabia, Syria, 
and Persia. I t  is this quadruped which in India precedes 
the nabobs on state occasions to fire salutes; and Major 
E-Iamilton Smith informs us that the East lndia Compan J 
maintains a corps of dromedaries, mounted by two men 
each, and armed with musketoons or swivels. These 
animals are very savage at particular seasons. An in- 
stance 1s relatctl of a must-camel (an individual rendered 
furious by the excitement of the rutting season) tear- 
ing off a young man's arm in India: the writhing body 
of his victirn was with difficully withdrawn from the 

* See Forrest.4 Voyawc to New Guinrn ; some observations by 
.4nto1ncI)esrnoul1ns Int<e~lctroli.  Class. d'IIist. Nst. ,  t. i ~ p .  271; 
and the Quarterly Jou~na l  of A g ~ ~ c u l t w r ,  vul. in. p. 50, Note. 
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enraged beast, which stood in terrific exultation over the 
lacerated limb, and for some time would suffer no ime to 
approach it. 

I f  we may judge from the close and efficient covering 
of fur with which, excepl towards the termination of the 
season just mentioned, both the camel and dromedary are 
clothed, we should infer that these animals came originally 
from a temperate climate, where, as in the central parts 
of Asia, a considerable degree of cold is at times expe- 
rienced. The  coat appears to become scanty only in such 
indivitluals as reside in very hot countries, and this circum- 
stanc2is regardcd by Major Smith as a sure indication that 
their primitive i~abitut was in  a region occasionally sub- 
jected to a pretty severe temperature. The southern base 
of the Caucasian mountains has been assigned to what is 
named the Arabian species or dromedary; and the arid 
plains beneath the northern confines of the Paropamisaden 
range, with the wildernesses of Jasnak a i d  Chorasmia, 
east of the Caspiah, may perhaps be regarded as ainong 
the native abodes of the camel or Bactrian species. Some- 
thing to this effect may be inferred from scattered hints 
in the Zend, the poems of Schnh, named Ferclusi, and in 
the Arabian epic, the romance of Antar." The articles 
used in manufactures, and knowzn under the names of 
mohair and camlets, are the produce of the fur of these 
animals. 

Themusk-deer (genusnloschus) are the only other tribe 
which we include among the hornless ruminants of Asia. 
Of these the musk-deer, par excellence (111. moschiferus), 
is one of the most remarkable. Although the drug called 
musk has been known throughoiit the Asiatic continent 
from'time immemorial, i t  does not appear that the ani- 
mal which produced i t  was known to the ancients, or 
indeed in any way identified till it was described by Abu- 
zeid Serassi, an Arabian author, who stated dhat it. is a 
deer without horns. A knowledge of i t  was first intro- 
duced into Western Europe by Serapion, who flourisl~ed 
in the eighth century. I t  is nearly the size of a roebuck, 
with an exceedingly short tail, and covered by a very 
coarse coat. I ts  native abode is the alpine tracts of 
Central Asia, where it dwells amid barren rocks and per- 
petual snows, descending occasionally to the region of the 
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pines. It is a nocturnal anirrial, of a solitary disposition, 
.~nrl extremely timid. Those of the pro~inceof Thibet are 
rhe most rcnownetl for the superior quality of the musk. 
?'liis prized perfume is obtained from a small bag situated 
in the lower region of the abdomen of the male. T h e  
flesh, though strongly impregnated with this odour, is also 
much esteemed. 

Ceylon produces a small species of this genus called the 
~rieminza. I t  is about 17 inches long, of a cinereous olive ; 
the throat, breast, and belly white, and the flanks orna- 
mented with long bars of that colour. It inllabgs the 
jungles, and nTas first described by Knox.' 

Such of the ruminating order as n7e have still to describe 
are furnished wit11 llorns ; and we sl~all in the first place 
?peak of the deer tribe. These aniinals are remarkable for 
their elegant forms, t l~eir  light but  strong proportions. 
and the energy and acti-~ity of their general movements. 
Considcre~l in the l i ~ h t  of a species of game, they hare long 
been oh.jects of interest in various countries to the aristo- 
cracy of the l~uman race. The genus is pretty rvidely 
distributed over all the greater clivisions of the globe, with 
the exception of Xem Holland.? 

FT'e shall not enter into the history of the elk, because, 
althongh i t  is an Asiatic ariin:al, it tlces not proceed so far 
to the southward as to enter witliiil our present boundaries, 
and the same reason of exclusion will apply to the red- 
[leer or stag. 

There are, however, many magnificent examples of this 
tribe of animals to be found to the south of the Nepaul 
mountains. Of these we shall mention in the first place 
the Nepaul stag itself (Ceruus lP-u'ctllicl~ii), which in seve- 
ral respects exhibits a resemblance to the red deer of o w  
own heath-clad hills. The only inrliviclual of this species 
known to Europeans was brought 1)y Dr TVallich to Cd- 
cutta from Nepaul. I t  was figuretl by a native artist from 
a live speclnlen in the menagerie of the governor-general at 
Barrackpore ; and the drawing which was transmitted by 

* Historical Rclntlon of Ccylon. 
f Ure hare oursclvcs ~ n t r m l ~ c e d  deer into Jamaica, and those 

lmportcd by t l ~ r  I'nrtug~~cse thrive well in the Isle of France. It 
1s to be hrlpcd, that the \,ask pastures of New Holland will be ere- 
lrlnv ~tockerl \nth whal would prow a ~ a l u b l e  accession to those 
oth?rnlie i~np~oplcd srastcs. 
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Duvaucel to Paris, has been published by RI. F. Cuvier. 
The horns are rather short, with two small antlers at the 
base pointing to the front; half-way up the beam a small 
snag turnsfor~rar(ls ; the suborbital openings arelarge ; the 
general colour is yellowish brown gray, 1v1t11 a large paler 
coloured disk upon the croup. 'rlie tail is very short. 

The  Rusa group of stags is en~irely Asiatic, and is 
distinguished by round horns, with a brow-antler, but 
without any median or bezailtler ; the beam terminates in 
a single perch, with a snag more or less elongated, placed 
mid vay or higher, on its anterior or posterior edge.  fie great Rusa (Ceruas hzppdopi~us) is nearly as large 
as a horse. I t  has trifurcated l~orns, very coarse hair, of 
a fulvous brown in summer, changing during the winter 
season to a grayer hue;  ~t has no disk, ant1 the tail is 
rather long. This specie: is found in several of the Asi- 
atic islands, and in continental India i t  occurs chiefly in 
the Jungleterry district of Bengal. I t  corresponds to the 
great axis of Pennant. 

The exact nature of the animal described by Aristotle 
under tlie name of ; ~ a r x a ? o s  has been a subjecc of con- 
siderable controversy. Linnreus and Erxleben applied the 
name to a species which occurs in the forests of Germany ; 
but, according to El. Duvaucel, it  is u~~tloubtcdiy the 
black deer of Bengal.' I ts  horns are forked at the eatre- 
mity, and bear only n single antler at the base, similar, 
as Aristotle expressed it, to those of a roebuck.? 

The Gona Rusa (Ceru11.s unicoIor) inhabits Ceylon, 
and is the largest species of that island, surpassing in size 
the stag of Europe. The throat is loaded with long 
bristly hair, the tail is short, and the general colonr is a 
uniform dark brown. This animal is very bold ancl 
fierce, ant1 dn-ells in the jungle an11 tlie deepest recesses of 
the forests. 

The saumer, or black llusa of Bengal ( C e r ~ u s  Aristo- 
telis), inhabits the Prauss Jungles. The  male is nearly as 
large as an elk, and is represented by British sportsmen 

* Asiatic Researches. vol. xv. p. 157- 
t In relat~on to this polnt, we should bear in m i d  BulTon's ~ m -  

portant observahon regartllng the Latln trdn4atlu11 of .lr~stotle by 
Thendore G m .  The word cupru 13 thcrc given as the ~nterpreti- 
tion of Boxas, instead of coprclr; so that In tllr 11;1ssag~ rcxard~nq 
the horns, we must subrt~tute aiprca. for cupin., or the horns of .I 
roe for those of a goat. 
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in Intlia as exceedingly vicious as well as strong. Some 
of these, while engaged in a shooting expdition, hat1 
crossed an arm of the Jumna to a well-wooded island in 
search of game ; they were mounted on an elepharlt, and, 
entering the junale suddenly, they roused an old male of 
this species. '' On seeing the elephant," saps Major Smith, 
" he started up with a loud shrill pipe or whistle, which 
caused others to rise and dart into cover, while he stood at 
bay wit11 his bristly mane on end in a most threatening 
attitude; but before the sportsmen could prepare proper 
shot, he wheeled round and dashed through the u ~ l e r -  
wood with the facility of a rhinoceros." It is to this 
species that the name of elk is erroneously applied by 
many Anglo-Indians. I ts  head, shoulders, back, ant1 
buttock, are dark brown in summer, and in wintcr nearly 
black. The belly, and a ring rouncl thenostrils and mouth, 
are whitish. The insides of the legs are fawn colour, 
and the breast is black. Captain Williamson describes 
i t  as attaining to the size of a Lincolnshire cart-horse 
(fifteen or sixteen hands high), and as being of a shining 
black, with tanned points. He adds, that the females arc 
of a mouse colour. Of this species there are some lleads 
in the British Museum. 

Other varieties of the Rusa inhabit tlie Indian Archipe- 
lago, the Island of Timor, the Peninsulaof illalacca, and the 
Marian Islands,-but our restricted limits will not admit 
of our entering into any farther details in illustration of 
this very striking and peculiar group. 

The  spotted axis (Ceruus axis) resembles the fallorv- 
deer, but is easily distinguished from it by the roundness 
of its horns, and the want of a terminal palm. Tlie 
female, however, is with difficulty tliscriminatetl from the 
doe of the latter species. I t  was the opinion of Pennant, 
thst tlie spotted deer of our preserves came originally 
from Bengal; but in the fourth edition of Gwillim's 
Heralrlry (16G0, p. 171) the spotted buck is quoted as 
borne in ancient coats of arms at  a period long anterior to 
any British intercourse with India. The  fallow-deer itself 
appears from various historical and etymological consi- 
derations, into which we cannot at present enter, to have 
been indigenous to the southern and central districts of 
Europe. The axis, however, is tlie best and most an- 
ciently known of all the Asiatic species. I t  is found 
throughout Intlia and the islands of the Archipelago, but 
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is most abundant in Bengal and on the banks of the 
Ganges. Being an inhabitant of a country where the 
revolutions of the seasons do not produce alternately the 
extremes of heat and cold, the stag of that region, unlike 
the species of most other countries, is coloured in a similar 
manner throughout the year. The antlers attain to a con- 
siderable size as the animal increases in years; but they 
are always of a simple form, bearing only a single frontal 
branch or snag, and the main stem folnlirig two terminal 
forks. This species has been frequently imported into 
Endand and France, in both of which countries it pro- 
pagates freely. According to Peter Collinson, they have 
even bred with the fallow-deer. Their sense of smell, as 
observed by Pennant, is so singularly acute that, although 
remarkably fond of bread, they will not eat it if it  has 
been previously blown upon ; and M. F. Cuvier confirms 
this trait in their character, by stating that he has observed 
them refuse that favourite article after i t  had been much 
handled by the keepers. Their disposition in a state of 
captivity is remarkably mild and accommodating. 

A large fulvons variety of the asis, with high shoul- 
ders and two rows of oval white spots upon the back, 
is  found in the Fbhilla country and the Dacca dis- 
tricts. These are the true hog-deer of Indian sports- 
men on the Cossimbuzar Island, in the Jungleterry, and 
Bahar. The  forests of Ceylon produce a large variety, 
with a straight back like a cow. T h e  oval spots are 
wanting; the face is entirely of a buff colour, with a 
rather prolonged nose. " In India," says Major Smith, 
" all the varieties are known by the general name of hog- 
deer, and are called in the RIoorish language, used in thc 
country, parrail. They are found most usually in the 
heavy grass jungles in the lower provinces, and to the 
northward in the Jow and Jurpu t  jungles along the 
banks of rivers; they feed in preference on the silky 
grass used for making twine, called moo~lge, if i t  be fount1 
near some heavy covers, where they breed, and froln 
whence the female leads her fawns in twelve or fifteeil 
days after birth. They are extremely indolent, feeding at 
night, and passing most of the day in sleep; and, per- 
haps, i t  is  on that account that they are a-ierse to mild pca- 
fowl, and will not remain in their vicinity. They are fleet 
for a short distance. The  does are seldom seen in an ad- 
vanced state of pregnancy, as they keep at that time in the 
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cover, and the bucks ale then very v ~ g l a n t  and fierce In 
t h e ~ r  defence ' 

Another sechon of horned runilnants is called the 
caprcolz7le goup,  or roes The common roebuck ( C ~ T L U ~  
cr~p?eolus),  according to Captaln Wiharnsou, as ilot un- 
knonn in Berrgal, but it IS only found on the borders, 
particularly among the crags and ravines of the western 
frontier I t  there frequents elevated sltuat~ons, and pre- 
fers espec~ally such covers as are d~vided into separate 
patches They are ext~emely shy, and t h e ~ r  cl~mensions 
are s a d  to be smaller than those of Scotland r* 

Passmg over the muntjaks, ~vhlch are numerous in  
Indla, the next group which presents ~tself is that of the 
swift and elegant antelopes Of these, the greater propor- 
tzon belng of African origln, a brief notice will suffice for 
the InAan specles 

I'he wh~te  oryx (Antrlope l e u c o y z )  measures about 
three ftet se\en i~icl~cs In 1iei;ht at the shoulder 'I he 
body 1s rathey bulky, the legs slender, and the horns 01 
the male arL horizontal, bent backnards, obl~quely aonu- 
lat~t l ,  nlth smooth tlps, and about tnree feet long There 
is a black spot at the base of the borns passrng down the 
face and a s~contl xvhic11 passes thlongh the eyes towards 
the mouth, mlc\en~ng upon the cheek, a dark band passes 
fiom the upper a1 m doieil the foie-legs , the lower parts 
of the th~ghs  are iufous, darkening into black about the 
11oughs ant1 upon the hind-legs Thls species has a d a ~ L  
short mane, and a black tuft at the end of the tall The  
o~her  paits of the body are wll~te I t  inhabits wild sandy 
tllstrlcts and has been shot on the west slde of the InJus, 
In the d~serts  of the hIekran 

\ \  e ntay here mention a remadable speaes, called the 
clllru (Anttlope KctnclaZ Smith), an ~nhabitant of the 
~naccebblble a d  l~lny reglons of Chandany, whlch verge 
011 the eternal snows of the H ~ m m a l e l ~  mountains It 15 

so11 ctunres found with 0111 J a slngle horn, ant1 ln that accl 
dent11 cuncllt~on IS suppo\erl to have given r ~ s z  to t'le be- 
11~f 111 rilonoceiotes or urii~o~ns,-aiii~nals mhleh all who 
arc acqualntcd w ~ t h  the st~uctulc of the skull, and the 
~ O S I ~ I ~ I I  of the frontal sutures, must know to he incapable 
ot existing n ~ t h o u t  aviolat~oli, n e  n~lght  almost term it, ot 
t h ~  la so t  n ~ t u r r  11115 specr~s is remarkable for an abun- 
dant coat~ng oi xvool,-A provlslon which beauhfully coln- 
udes nlt11 ~ t *  posltlon as a d~rellel on the mountain In 
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a cold ant1 icy clime. The  characters of the female are 
still unknown. The male is nearly six feet long, and 
measures about three feet in height at the shoulder ; thc 
croup is higher than the withers ; the horns are black, 
slender, slightly lyre-shaped, annulated, with sharp points 
turned forwards. The hair is thick and coarse, but con- 
ceals beneath i t  a finer covering of dowr~y wool. The face 
and legs are dark, the neck and back grayish slate-colour, 
passing to rufous, and the belly, insides of the limbs, and 
tip of the tail, are white. 

The  forests of Elindostan produce the chickara, or four- 
horfid antelope. According to General Hard~vicke, this 
species inhabits the woods and hilly tracts along the west- 
ern provinces of Bengal, Bahar, and Orissa. I t  is a wilt1 
and agile creature, incapable of being tamed unless xvhen 
taken young. I t  is about twenty inches in heigllt, and 
measures two feet nine inches from the nose to the root of' 
the tail, wl~icli is about five inches long. The larger palr 
of horns are smooth, erect, slightly inclinedforwartls, ant1 
somewhat divergent,-their length about three inches. 
About an inch aud a half in front of these horns, rise a 
very short stumpy pair, scarcely an inch in length, and 
about an inch and a half in circumference. The general 
colour of this animal is a uniform bright bay on all the 
npper parts. Tlle chin, untler line of the neck, abdomen, 
ant1 insides of the thigl~s, incline to white, with a mixture 
of sand-colour. The ftnlale is of a hghtcr tint than tllc 
male, and is unprovided wlth Ilorns.' I t  does not clcarly 
appear whether the various contributions which have been 
made towards the elucidation of tlie bistory and structure 
of this animal by General Hardwicke, MRI. F. Cuvier ant1 
Duvaucel, an11 Drs Leach and De Blainville, apply to one 
and tlle same species. Is  the Ll~ztilopqund~icor~~is dis- 
tinct from the Antilope chiclia~n? And if so, to wliich 
of the species does the Tetrucerus slriuticor~~is of L)r 
Leach belong ? 

\Ve shall conclude our notices of this tribe by intr('- 
ducing the try!-ylluu to the attention of the 1enrlt.r; ni~,l 
we place i t  in ~ t s  present position, inlller in :iccorc:al~w 
with the customary practice than from ally col~viction [)I' 
its natural alliance with the antelopes. Its name slg11lfit.j 
blue-ox, and it is never classcd nit11 tho above-named 
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animals hy the native obserl-ers in  any of the countries 
where i t  occurs. I t  \!..as quite uuknown to the ancients, 
and one of the first notices of i t  with which we are ac- 
quainted mas published by D r  Parsons.. A pair were 
transmitted to Englantl from Bombay by Lord Clive in 
tlie year 1767, ant1 these bred regularly for several'seasons. 
T h e  species is not very widely distribuled over the I'enin- 
su!a of Hindostan. They stili occur in  the districts of Iia- 
maghur in Central India, and spread from thence to the 
foot of the Himnlaleh mountains. They are also met 
with in the north-western provinces, and arc? not uncom- 
mon in many of the countries which are intermetliate 
between these and the Persian dominions. Bernier de- 
scribes i t  as one of the objects of the chase which tlelighted 
the Rlopul emperor Anrcngeebe. in his .proFcss from 
Delhi to Cashmere. I t  is a treacherous, vicious animal. 
full of vigour, and not a little dangerous even ill the 
domestic state. 

T h e  country last mentioned reminds us of a beautiful 
species of anotl~er genus, the coat of which is highly prized 
in commerce as the ingredient of a valuable manufacture. 
W e  allude to the Cashmere goat, commonly so calletl. 
which inhabits the countries of Tliibet, and produces the 
long npliite s~ lky  substance, for we can scarcely call i t  wool. 
from which are made the famous shawls. T h e  ears of 
this animal are large, of a brown or blackish colour, ant1 
turned do\r.nwards, and the limbs are slender. Acrortl- 
ing to Rlr Moorcroft, the Tartars of Zadouk had a mono- 
poly of all the wool procluced in the districts behind IIlrn- 
maleh, and they were in use to send it,  in  exchange for 
other gootls, to be manufactured by the more ingeniou?: 
Cashmerians.t 

Another singular goat (which however cannot be re- 
ferred, like the one just mentioned, to the Cupra u,g,rgrus) 
inhabits the Jemlall chain of the Himmaleh mountains to 
the east of tlie Brilhmapoutra, the most elevated porticn 
of tlie vast Asiatic rangc. T h e  horns are placed hig11 
above the frontlets, come nearly in contact before, are 
depressed, somewhat flattened, inclined outwards, ant1 

* Phil. Tram. vol. xl111. 
t J o u ~ n r y  to Lake Jlanasawara In Undl.5, a provlncc in L~ttle  

Thibcl. 
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taper suddenly a t  the points, which are curvec1 in\vards. 
They are about nine inches long. This species has no 
beard, but the sides of the hear1 ant1 whole botly are. 
coverer1 with an abundance of long buF-coloured hair. 
A darker streak prevails down the face and along the 
spine. I t  is the C(L/OI.U Jentlal~ica of Hamilton Smith.' A 

T h e  wild sheep, or Asiatic argali (Ouis  Ammon), 
scarcely falls within the limits of our present inquiry ; but 
the high moiintains of Bootan are inhabited hy an animal 
of the genus, which is supposed to be nearly allied, if not 

dent ical .  This is the wilt1 sheep of Elloti, the colour of 
which resembles that of the chiru. It is known under the 
name of n r ~ v u t i  ; but little has transpired of its history, 
and the iorm of its horns has not been clearly ascer- 
tained. 

T h e  last of the ruminating order which we shall notice 
are the Bovide. The  buffalo (Dos Bubalus), so long in- 
trodtlced to the southern countricsof Europe, is of Asiatic 
o r i~ in .  I t  is an animal of aln~ost amphibious habits, 

the long, coarse, rank pasture, which springs up in 
moist and undrained lands. Hence its love of the Pon- 
tian marshes, ~vhere, according to Scali~er, it will lie for 
hours submerged almost to the very muzzle,-an instinc- 
tive habit which i t  exhibits equally in  Timor, where i t  
~ ~ a s  more recently observed to indulge its aquatic propen- 
sities in a precisely similar manner by Dr  Quoy of the 
Uranie. Although by no means remarkable for any in- 
tellectual qualities, nor distinpishetl even in the domestic 
state by more than a (lull docility, the following anecdote 
related by Mr  Johnson seems to indicate both courage and 
attachment:-" Two biparies, or carriers of gralll an11 
merchantl~se on the backs of bullocks, were driving a 
loaded string of these animals from Palamow to Chittrali. 
When they were come within a few miles of the latter 
place, a tiger seizerl on the man in the rear, ~'i'hich mas 
seen by a yualluA (herdsman) as he Ivas xvatcl~lng his 
buffaloes grazing. H e  boltlly la11 up to the man's ass~st- 
ance, and cut the tiger very severely with his s~vortl; upon 
which he dropped the biparie, and seized the hcrdsman- 
T h e  buffaloes observing it, attacketl the tiger and rescued 
the herdsman ; they tossed him about from one to the 

- 

See thc Flgurc In the 4th volntne of Gr~ffith's Animal Kmg- 
durn, p. 308. 
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other, and, to the best of my recollection, killed him. 
Both the lvourlded ~ n e n  were brought to me : the biparie 

arecovered, but the herdsman died."' 
A still more gigantic inhabitant of India is called the 

I 
arnee (Bos u n l e e ) .  The  male is said to measure seven 
feet high at  the shoulder, and three feet across the breast, 
and the horns are each nearly six feet long. .The hide 
itself is white, but covered by a black ant1 abundant c o a t  
ing of hair. I t  is domesticated in China, the Indian 
archipelago, ancl also in the peninsula of the Malays. I n  
;I wilt1 state i t  inhabits the woody valleys of the B i r m a ~  
empire, and tlie southern base of the Himmaleh moun- 
tains. I t  is a rare animal, although perhaps regarded as 
more cominon than i t  is in reality, owing to the wild 
I~uffalo being very generally narnetl arnee or arnaa in  
t!ie central districts of Ber~gal.-i' h party of Britisl~ 
cavalry officers stationed in the north of' that presi- 
dency, who spent three months in a hunting expedition, 
during which they killed 42 tigers and numerous buffa- 
loes, shot only a single arnee. " When the head of this 
specimen," says Major Smith, " rested perpendicular on 
tile grountl, it required the outstretched arms of a roan to 
hold the points of the harns." h sood figure of i t  is 
given by Captain TVilliamson.:: 

Anotller arnee, so~newhat less in size than the one just 
~nerlticlned, but possessed not~vitl~stanrling of very gigan- 
tic proportions, is also an inhabitant of India. I t  is 
somewhat difficult in  this tribe of animals to trace tht 
range of specific character, or to dram tlie prccise line or 
dernarcation between a species and variety. However. 
the individuals now alluded to are more abundant than 
the gre:~ter arnee. Their habits are gregarious,-they 
11ve in ~vootlerl swamps, and are someti~nes seen in droves 
floating down the Ganges, apparently asleep. " An nni- 
inul of this kind drifted down to near Sllaugur Island, in 
1790, and mas shot by the crew of the Hawkesbury In.. 
clia~nan, towed alongsitle, and hoisted in. The  meat 
meiglii~l three Iinndred and sixty poiuitls per quarter, 
csclusive of the ]wad, legs, hide, autl entrails, and the 

- 
* Skctch~'~ of Indian Spot tc 
-1 Aceartllnp to J l r  Col~,b~ool:r, t3c Rosnr1~ce ir  natixng mora 

t i t u o  thc v i L I  liotf.~li~ r.~!lcd cr:tu. 
.; Gnen:al Flol~l Sp,.r!J. 
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whole could therefore be scarcely less than two thonsan(1 
pounds, although the ship's butcher pronounce~l ~t not 
above two years old."' 

T h e  mountainous regions of Bootan ant1 'rhibet pro- 
duce another remark:ll~lc bovine animal called the yak 
(Bos pocphngus). This is the grunting-ox of Shaw nllcl 
Pennant, ant1 the aoom goy of the Hindostanese. I t  is 
domesticatetl over a vast tract of country, from t l ~ c  Alta~c 
mountains to the central parts of Intlia, anti in a great 
portion of China. The  horse tnils, as they are com- 
monly calletl, used as standar~ls by the Persians ant1 

Yurks ,  are iu  fact matte of hair (us~~a l ly  (lye11 of a fine 
crimson) from the tail of this creature; autl the chotc- 
ries, or fly-rlrivers, employcd in India, arc co~nposcd of 
the same material. I t  has a do~vncast and very 11c:lvy 
look; is sullen anil suspicious; antl usually c s l i ~ b ~ t s  
co~~siderable impatience on the near approach of s t ~ a n -  
gers.? The  yak pasturcs on t l ~ c  colrlest parts of Tl~ibct, 
upon the short herbage peculiar to the tops of mountains 
and bleak plains. Tha t  lofty cliain, \vl~ich is situated 
between latitudes 8" and 27" north, and ~vllich tli\-ides 
Thibet from Bootan. where the summits are cornmonly 
clothed with snow, coilstitutcs its favourite haunt. 'rllt: 
southern glens sfford a sufficiency of food and sl~cltcr 
(luring the severity of the wiuter season ; wliilc during 
summer the northern declivity is more congenial to its na- 
ture, and affords a wider range. This animal is of grcat 
value to the Tartar tribes. I t  is an excellent llcast of 
burtien, antl its milk is abuntlant, and very protluctive 
both of butter antl checsc. 

T h e  last species me shall mention is the g:lyall (Box 
.fiontcllis, Lambert-Bos gnemu.v, Smith), w11icl1 ill sin. 
ant1 shape resembles an Englisl~ I~ull, I ~ u t  in re:ll!ty IS 

almost equal in strength antl activity to the wilt1 t~ufti~lo. 
IL dclighls to dwell in the deepest jungle!;, fectling on rIip 

tender leaves and shoots of the bruslrwootl. It occui s ill 
the wild state among the mountains which form t l ~ c  c:~st- 
ern bounrlary of the provincc ot Cllittagong. all11 is leared 
as a domestic ar~irnal by the peol)lc callctl liool;~es, wllo 
inhabit those regions. I t  is easily ta~netl:: \Ve sllall 

Animal lirnmdom, vol I V  p. 9!)1. 
-f I n  ~urner';.iccount of an E~nh:~>s)y to Thlbct tills species 13 

figurrd u~lrlcr tin. nnrne of tllc bir?ilry-tn~lr~d hr:ll. 
.: L I ~ I I ,  'l'ra!,< ..ol. VII. lqt, 57, :;II''. 
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s ly  nothing of the zebus, and other familiar breeds of 
Indian cattle, having exhausted our limits in  the descrip- 
tions of the foregoing species. 

I - 
' rhe g e a t  aquatic mammalia which compose the ceta- 

accous class occur in the eastern seas as well as elsewhere ; 
hut as a knolvledge of the habits of these monsters of the 
deep is of difficult attainment, and a mere enumeration of 
their names, or a dry detail of their technical characteris- 
tics, woultl probably afford but slight amusement to the 
reader, we shall select two of the most remarkable, to 
" stanrl by tlieir ortler" and serve as its representative? 
These are the Halicore, or, as i t  is sometinles called, the 
Dugong, and the Gangetic dolphin. 

Our readers are probably already aware, or, if they are 
not, we take this opportunity to inform them, that the 
terminal division of the class Mammalia, commonly cdlled 
Cetre, eontainscl~e mholeofthoseextraordinary beings which 
seem to connect land animals, or quadrupeds, with fishes, 
properly so calletl. I n  their forms and general aspect, 
they resemble the latter; but in  the structure and func- 
tions of all their vital and most influential organs, they 
are formed entirely after the model of the higher terres- 
trial species. The  order is divided into two great fa- 
rnihes ; lst, The l~erbivorous cetacea, consisting of the 
lamantins, dugongs, and stellers ; and, Zdly, Of the or&- 
riary cetacea, including the dolphins, narwals, and whales. 
\\'it11 the exception of the lamantins, which occasionally 
repose on the hanks of rivers, none of the genera of this 
order ever leave their native element The members of 
the first family (excepting the stellers. which belong to 
the north) ale only found in equatorial regions; those 
of t l l ~  second O C C I I ~  in almost every quarter of the globe, 
nltliougl~ the greater whales prefer the vicinity of the 
polar circles. Tt'e shall present an example of each 

The  Halicore, or " daughter of the sea," is called dou- 
p n g  by tlie hlalays, and has hence acquired the name of 
dugong in our books of natural history. There is only a 
single species as yet ascertained. I t  inhabits the Ihdian 
seas, especially the Suinatran coasts, and has been wn- 
founded by several voyagers with the lamantins,, which, 
l~elong to the African and American shores. I t  m m e s  
seven or eight feet long, and is covered with a thick hide, 
of a pale-blue colour, having whitish marks on the abdo- 
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men. The head somewhat resembles that of a young 
elephant deprived of its proboscis. The body is fish- 
shaped ; the anterior extremities are contained within an 
undivided membrane, in the form of a fin. The  rudi- 
ments of a pelvis are observable, and the caudal extrem~ty 
is horizontally sloped, or cut like the arch of a circle. . 
The flesh of this animal is held in great estimation, ant1 
is usually reserved for the tables of the sultan and rajahs. 
I t s  own food is said to consist of a l p .  fuc~,  and other 
marine productions of the vegetable kind. 

The Gangetic dolpliin (De(phznus Gangeticzts) is about 
seven feet long. , Its head is round, termmated by a slen- 
der elongated muzzle, the jaws of w h ~ c h  are armed wit11 
numerous teeth. The tongue is th~ck,  fleshy, and heart- 
shaped. The eyes are small and black. The  skin i i  
rugose, shining, of a pearly lustre on the back, and of a 
whitish-gray on the abdomen. This species inhabits the 
waters of the Ganges, and ascends that river as far as it is 
navigable. I t  chiefly abounds, however, in those nume- 
rous div~ded streams wh~ch form the delta of Bengdl. 
When in pursult of fish, on which i t  feeds, it moves with 
great velocity; but at  all other times its nlotions are tle- 
scribed by Dr Roxburgll as slow and heavy. The blubber 
or fat is highly valued by the Hindoos, as an external 
medicine of great efficacy in the removal of various pains. 
I ts  habits are gregarious, and it is known to the natives 
by thc name of sousolc. 
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CHAPTER 111. 

The Birds of India. 
W 

Vultures-Lanmergcyer-Pondicherry Eagle-Plnch Falcon of 
13t.ngal-Hank-owi of Ceylon - Fork-tailcd S l~r lke  - Jocose 
Whrllie or Uulbul-nlina-bird-Locust-eating Grakle-Honcy- 
suckers - Kin~4shers  - Hornbllls-Woodpeckers-I\'ry~leck- 
Parrot  Tribe-Common Peacock-Aldro~endine Peacock-Po- 
Iyplectrnn - Dolnestlc Poultry-Jungle Cock-Lophophorus- 
Horned I'l~easant-Elustards-Goldcn Plover-Coromaudel Cou- 
rlor-G~gailtrc Storh-Anastomus-Rhynchca-Gulls-Tern+ 
Geese-\Vldgcon-P~nk-headed Pochard  

TIIE birds of India must be admitted to be on the whole 
less splendid than those of South America; but the class 
itself being in general remarkable, both for splendour of 
colour and gracefulness of form, many gorgeous examples 
of feathered life occur in the tropical regions of the Asiatic 
continent. The shining creepers, the ring-necked para- 
keets, the lories, and many others, are indeed very signal 
instances of ornithological beauty. W e  shall, however, 
cornrncnce with the accipitrine tribes, those " lords of the 
lion heart and eagle eye," which are usually more remarlc- 
able for strength of body and power of wing, than for the 
nrlornment of a showy or fantnstic plumage.' 

Le t  us here not?, that  collections lately transmitted to this 
country indicate a stronger analog hetwecn the ornithological pro- 
d u c t ~ ~ ; ~ ~  of the north of lndla a n l  those of C urope than h u  been 
prevrously supposed. Our present l ~ m ~ t s  exclude those details 
into a hlch we lrl~ght otherwise be tcmptcd to enter In illustration 
of  thrs curlous tuple ; bnt  n e  conslder our>elves as authorizedto 
name tila follualng speclea, from tho JIinlmaleh range, as identical 
with those of Europe:  viz. The  lammerxeyer (Gy,~retus hatba- 
tus) ,  the cuckoo (Cucnlua cunorua), the rose-coloured ouzel 
(Pustot- roseas), thc hoopoe ( Uj,npu q i o p ~ ) ,  tlxc rtonechat (Sun'- 
colr~ ,ub~culu),  the whinehat ( S .  rubatlnj, the black iedstart 
(Sy2u1a t i t h y y ) ,  the comriion redstart (Sylviu plrurcicurus), the 
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The vulture tribe occupies the foremost place ir, our 
ornithological arrangements, and is represented in India 
by several species, of which we shall mention only two. 
The Pondicherry vulture (F. Po~lticerionzis) equals the 
size of a large goose ; its head and neck sre naked ant1 
flesh-colonred; there is a white collar on the ilpper part 
of the breast, but the prevailing colour of tlre plumage is 
brown. The legs are yellow, tile bill nearly black, and 
i t  occurs chiefly in the district from which i t  derives its 
specific name. Another species is calletl the Indian vul- 
ture ( Y. Indicus) ,  of which the plumage is of a fulvous 
Brown, each feather being paler on the edges. Like most of 
its congeners, i t  is extremely voracious, and frequents alike 
the shores of the sea and the banks of rivers, preying on 
dead fish or any other putrid substance,-from the bloated 
corpses of the human species, which are not unfrequently 
seen floating clown the sacred waters of the Ganges, to the 
more insignificant carcasses of the reptile race. - 

Among the numerous links which serve to connect one 

misscl-thrush (Turdus  uisciuorics), thc starling (Stilrnlcs oalqoria), 
the kingfisher (Alcedo ispida), the sandp~per (Tr i zga  hypofeucos), 
the ~vryncck (Yrrnz turg~lillu), the red-lcgged crow (Coraclus 
graci lh~s) ,  the common heron (Ardea cir~ereu), tho francohn part- 
ridge (Francolinus t ,ulg~rrs) ,  the p?n-tall duck (:lnas acrcta). 
thered-crestcd duck (11. rujinu), t11eferru:mous duck (:I. r~i t r lu) ,  
the common rr-~ld-duck (:l.  Lorchaa), the teal (:I. crecca), the 
g ~ d n a l l  (A. strc,)era), the tufted duck (A rrltgala) the arnanep 
( A .  yuergsedula), the castaneons duck (1. iyroch) .  $12~ of 
these I have ver~ficd by an attentlre examlllation and comparison 
with E u ~ o p e a n  spcclmens, whde others rest upon the author~ty of 
J I r  Gould, nhn,  as the author of the accurate and sumptuous 
" C e n t ~ ~ r y  of B r d s  from the H~mmalaya AIountalns," has ncces- 
rnrtly hrected 3 strict attentlon to the Ornithology of Northern 
Ind~a ,  The  follorv~ng enumeration contains the names of certain 
spccles, for the most part hs yet nolther figured nor described. 
which approach so c ~ o S F ~ ~  to  thc F:uropean ones, that \vc may 
regard them a thcir Aslatic represmtat~ves. Certarn pcrccpt~hlc. 
thiugh, In some instances, very feebly-defined characters of d15- 
t inet~on,  preqent our cons~dcr~ng  them as iden t~ca l l~  the same. 
In the mean time, ho\rrevcr, r ~ e  sh;dl inrl~cate them merely hy t h e ~ r  
correspondii~g Enghsh narncs ; v ~ z .  The kestrel. sparrow-hawk, 
turtle-dovc, raven, green \voodpccker, black and ah l t e  \-mod- 

ecker, nutcracker, r ed - l r~ged  parrridgc, Jay, golden orlolc, nut- 
Katch, blackbird, hullinch. greatcr t~ tn~ouse ,  all our \vagta~ls, 
creeper, redbrealt, ~IL-lark, tree lark, spnrron-, trco sparrow, and 
several othcrs. 
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tribe u,ith another, may be mentioned that remarkable 
bird the lammergeyer, or bearded vulture (@petus bur- 
hatus of Storr). The Greek term, which has been adopted 
as the generic appellation, literally signifies vulture-eagle, 
and appropriately espresses its intermediate position be 
tween the species which rank respectively under one or 
other branch of that compound designation. The beak is 
long, compressed, convex, rounded on its upper edge, and 
furnished with a thin cere, covered by thick rigid hairs 
directed forwards. But one of its most remarkable charac- 
ters consists in a brush or tuft of bristly feathers, which 
depends from either side of the angle of the lower man? 
clible. The legs are short, thick, and feathered to the 
very toes. 

illthough the attitude of this bird is more upright than 
that of the preceding species, its half-expanded wings, 
and neck retracted when at rest, remind the spectator of 
the vulture tribe. I t  is, however, unsocial and compara- 
tively rare, and is therefore esteemed a valuable capture by 
the naturalists even of those countries in which it most 
abounds. The geographicd range seems very extensive. 
I n  Europe it haunts the steeps of the Pyrenean moun- 
tains, and the central Alps, from Piedmont to Dalmatia; 
as an African species it lias been described by MM. Larrey 
and Savigny, as occurring in Egypt, and by Bruce (under 
the name of uiser) as an inhabitant of Abyssinia; while 
in Asia i t  is known to spread its '< sail-broad vans" over 
the vast steppes of the Siberian deserts. Professor J a m e  
?on ]]as recently caller1 our attention to a specimen, trans- 
mitted to the Edinburgh Museum from the Himmaleli 
mountains. The lammergeyer is the largest, or at least 
the longesc winged, of all the European birds of prey. 

Among the nobler and more active members of the pre- 
dacious order stands the Ponrlicherry eagle (Pulco Yon- 
ticeriunus), a very elegant species, nearly equal in size to 
the jer-falcon. 'I'he head, neck, breast, and upper part of 
thc abdomen, are white; the remainder of the plumage 
is retldish chestnut colour; the wings are tipped with 
black ; the bill and legs are yellow, ant1 the cere is blue. 
This bird inhabits many parts of India, and is  esteemed 
sacred in Malabar. I t  is said to be extremely voracious, 
and feeds, like tlie ltite, not on living prey alone, but on 
the remains of dead animals. 
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The finch-falcon of Bengal (FaZco c~rulcseens) is the 
s~nallest of all the accipitrine race. I t  was described and 
f i p r c d  by Edwards, under the title of the " little black 
and orange.coloured Indian hawk." The upper parts of 
the plumage are of a fine bluish-black, with a few spots 
and bars of white. There is also an elongated spot of 
black on the side of the head or cheek beneath each eye. 
The under plumage is white, more or less tinged with 
orange, especially in the female. This beautiful creature, 
which scarcely exceeds the size of a sparrow, is a native 
of Bengal, Java, and the Isles of Sunda. Thosefrom the 
continental parts of Asia arc asserted to be larger than 
such as occur in the islands; and, like other species, they 
also vary in colour, according to age and sex. J t  is said 
by PI. Temminck, to feed on insects; but, from the 
strongly toothed bill and muscular limbs, there is reason 
to believe that i t  does not confine itself to such l~urnble 
game, but also attacks and overpowers many species of 
the gentler tribes, equal or superior to itself in size, 
though inferior in shength and courage. Indeed, Dr 
Horsfield states, that it was described to him, in the 
eastern parts of Java, as displaying uncomnion boldness 
in the pursuit of small birds." 

The  alliance between the hawks and owls is extremely 
close both in structure and habits, although the same dif- 
ference is observable between them as that which clistin- 
guishes butterfliesfrom moths, that the one tribe fly by day 
and the other by night. Hence the more solemn associa- 
tions, which we connect with these inauspicious tribes :- 

a 
a d  Pereh'd on the roof, the blrd of n~ght complains 
In lpngthen'd shrieks, and dire fonereal stra~ns." 

One of the smallest and most beautiful of the Asiatic 
species, and the only one to which we shall here allude, is 
the little hawk-owl of Ceylo~l (Str ix  lndica of Gnlelin). 
The back is tlusky ; the wing-coverts are gray, with black 
lines ; the breast is buff-coloured, with srnall arrow-shapetl 
markings. I t  is not above seven inches long. 

IVe shall now pass to the butcher-birds (genus Lanius), 
which, presenting as it were a connecting or intermediate 
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Iinl;, have been arranged by some authors as the termina4' 
group of the accipitres, by others as the commencement 
of the pusswine order. Their hills are elongated and 
but slightly curved, their feet and talons are compara- 
tively feeble, yet their dispositions are fierce and san- 
hwinary, wh~le their general habits exhibit a bold and 
contentious nature. T h e  genus, as characterized by Lin- 
nEus, llas undergone numerous divisions by later syste- 
inatists; but, as most of these belong to Africa, New Hol- 
land, and the intra-tropical regions of ahe New World, they 
tlo not come within the scope of our present publ icatb.  
India, however, also presents us with several species. 

The  fork-tailed shrike (Lanitts carulescens, Linn.) i s a  
native of Bengd, where it is called jfngah. Its superior 
colour is glossy black, with reflections of purple and 
geen  ; the tail-feathers are long and forked at  the tips ; 
and the under plumage is of a dull white, with a few dusky 
crescents on the thighs. This birilis named by the Indians 
the king of the crows, on account of its frequently pur- 
suing these b i d s  from place to place with aloud elamour, 
and pecking them on the hack, till they take their depar- 
ture from its accustomed haunts. T h e  Malabar shrike 
(I,. &falirbaricus, Lath.) is another singular species de- 
scribed by M. Sonnerat. I ts  size is about that of the 
missel-thrush ; its general colour is deep black glossed 
with blue ; and an the head rises a large tuft, consisting of 
many plumes of various length. The  exterior feather on 
each tide of the tail is greatly extended, and ends in  an 
elangated oval web. This bird is said to occur particularly 
in the hilly regions of the kingdom of Arracan ; and both 
these species belong to the division called drongos (gehus 
Edol iu~  of Cuvier). The  jocose-shrike (L.  jocosus, Linn.) 
resembles a lark in size. Its colours are brown above and 
dull white below, with some crimson or rose-coloured 
plurnes beneath the tail. The crown of the head is blaek, 
with a finely fibred crest in the centre. From the comers 
of the Li!l on either side runs a black stripe ; and there ie 
a bright crimson spot belieat11 each eye. I t  is of a vm 
lively disposition, and its manners are said to beextreqdY 
amusing. I t  has beell very gel~erally considered as: t h e  
celebrated btilbul, or Persian nightingale, so often, $om- 
memorated in the writings of Hafiz and Sadi, and h o w n  
in Persia under die name of llazardasitaun, or the ?'bird 
wf a hundred songs " But it would seem that the te~.m 
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hulbul is applied to diffaent species in several countries 
of the East ;  a t  least i t  is only in this way that \ \e  car1 
explain the discrepancies observable in the accounts (4' 
travellcrs I t  :lppears however quite certain, that th~.-  
species is taught to combat with its kind by the ~ a t i v e s  of 
Henga!. I t  is also trained up by the young lntlians LO 

execute commissions of gallantry; and, at a signal givc11 
by the lover, will seize and carry off in the most dcsterous 
manner, and convey to its expectant master. the s~na!l 
gold ornament usually morn on the forehead by Rintloo 
females. So quick is its eye, and so rapid are its niove- 
ments, that i t  has been known to follow the descent of' a 
ring down a deep draw-well, and catch i t  In its fall beforc. 
i t  reached the surface of the water. The  Persian poet5 
have represented the bulbul as enamoured of the rosc, a~i t l  
as grieved by its rlestruct~on or decay. 

Among the more remarkable of the Indian specivs me 
must not omit to mention the mina-bird or grakle (G~~tcltlffi 
religiosa, Linn.). T h e  great Swedish naturalist appc:m 
to  have confounded two species under a single namt, 
and considerable uncertainty still pervades their history. 
T h e  Indian is somewhat larger than a hiackl~ircl; its 
plumage is of a rich silky black, with a white spot about 
the ckntral edge of tlie wing ; the bill and feet are yelloiv ; 
ant1 a peculiar fleshy appendage or caruncle stretches from 
the side of the face, autl behind each eye to the back of 
the head. This  bird is easily tamed, and of very famiiixr 
manners in the tlornestic state. I t  is perhaps the most 
accomplished linguist of d l  the feathered tribes, and may 
be taught to pronounce long sentences in tlie most cledr 
and articulate manner. I t  is cousequently he!d in the 
highest esteem by tlie natives, and is not unfrequently 
bro~lglit alive to Europeal~ countries, although tile moral 
purity of the English tongue is not al\vays es!iibitcd ac 
the result of its maritime educat~on. '. I t  imitates," says 
Willoughby, " man's voice much more accuratrly than 
a parrot, so that oftentimes i t  is troublcsome \v~i:i it\ 
prattle." T h e  foorl of the mina in a state of nature 1s salt1 
to consist both of fruits ant1 insects. I n  this co~uitry it is 
very fond of gmpcs and cherries. 

The genus Gruculu. as restricted by the Baron Curier, 
contains some interestin: species, the ~ e r l r r a l  : ~ q ~ c t  of 
which mill be morc clearly colnprel~entle!l by our readers 
when lye mcntion, a.; a c1o:e a!ly of it ,  l i lnt  r u e  end heailti- 
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ful British bird the rose-colourcd ousel. The Paradises 
tri8t:s of Linngus, or the paradise grakle of Latham, 
pertains to this genus. I t  is correctly named Gri~culu 
y~ylliao2.a by Daudin, and is remarkable, as its name im- 
plies, for its destruction of locusts. I n  illustration of its 
history we abridge the following curious particulars from 
Duffbn :-The island of Bourbon, where this species was 
formerly unliilown, was at one time overrun to an alarming 
extent by loc~~sts, which had beenintro~luced from Mada- 
gsscar. The governor-general and the intendant of the 
islar!d, alarmed at the desolation which was taking pbce, 
tlelibc.l.ated on the means of extirpating the nuisance, and 
with that view they introducecl several pairs of the p r a -  
tlise grakle from India. The plan promised to be suc- 
cessful ; hut unfortunately some of the cnlonists observing 
the birds cagerly thrusting their bllls into the soil of the 
newly sown fields, imagined they were in quest of grain, 
and spread a report that the grakles, so far from proving 
beneficial, mere likely to be highly detrimental to the 
country. 'I'he case was argued i n  due form. It was 
stated on the part of the birds that they ransacked the 
new ploughed grountis not for grain but insects;-hut 
the oppositc view prevailetl, and two hours after the edict 
of proscription \lad been pronounced against them, not a 
living ir~dividual was to be found in the island. But  a 
speedy repentance followed this hasty execution; the 
locusts regained their ascendency, and becoming erelong 
illore in.jurious than ever, the grakles were again intro- 
tluccd, and after an absence of nearly eight years, were 
received by the inhabitants with transports of joy. Their 
preseivation ancl extension now became an afkir of state* 
laws Irere enacted i n  their favour, the physicians, either 
In truth or policy, declared their flesh unwholesome, and 
the locusts quickly disappeared. But an opposite incon- 
venience is said to have since arisen. The birds, having 
prodigiously increased in numbers, and being no longer 
adequately sustained by insect food, have had recourse to 
grapes, dates, and mulberries, and haveeven proceeded.+ 
scratch up rice, maize, wheat, beans, and other useh l  
pro~lvce; they enter the pigeon-houscs and attack the 
eggs ant1 young;-and thus, after destroying the de- 
stroyer, they liave themselves become a peater  pestilence 
than that which they extirpated. There is probably, 
howerer, some exaggeration in this account; because 
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M. Duplessin, who resided several years on the island, 
has given i t  as his opinion that the paradise graltle lninht 
be advantageously introduced into Spain, which, fromCits 
proximity to Africa, is not unfrcquently ravaged by the 
locust hordes. H e  adds, that so far from having become 
a nuisance in the isle of Bourbon, the laws for its pre- 
servation are still in force.' TVe may mention that this 
species is of the same lively and imitative disposition as 
the mina-bird, and is easily taught to speak. When kept 
near a farm-yard, or ot1lt.r assernblase of domesticate11 
cregures, i t  spontaneously acquires the various cries of 
dogs, ducks, geese, sheep, pig!, and poultry. 

T h e  manners of this genusln general resemble those of 
thestarling. Tlley fly in troops, searchingfor insect prey ; 
their habits are familiar, their docility remarkable, and 
their powers of imitation almost unparalleletl. T h e  only 
other species which we shall mention is the pagotla- 
thrush, so called from its Dequent occurrence among t l ~ e  
teniples of Malabar and Coromandel. It is frequently 
kept caged for the sake of its song.? - 

That  division of the great Linnrran genus Crzrthiu, 
which includes the soui-mangoes, or  honey-eCttel.s (:enus 
Clnnyris, Cuvier) is ~videly dispersed over all the soutli- 
e m  regions of the oltl contineut, ant1 seems in  those 
countries to represent the beautiful humming-birds of the 
Western World. Intleetl these tribc; greatly resemble 
each other both in form and habits. r i le  soui-mangoes 
are sr~hject to a double moult, which occasions a consitler- 
able diversity in the plumage, even of the same species, 
according to the season of the year ; and hence our know- 
ledge of this sumptuous family, though voluminous, is, I r e  
apprehend, not a t  all remarkable for its accuracy. Sebernl 
splendid works, however, have been devotetl, either 111 

whole or in  part, to their illustration.$ 'The nu11t:21 
plumage is relnarkable for its goltlen lustre, and tlic rlcll- 
ness and varicty of its innumerable hues ; but after the 
termination of the breetling seascn, a nluch mcre Iiunih!e 

' Shaw's General Zoology, vol \ ~ i .  p. 457. + Solinerat, Yovane aux lnclos. 
; Lc Va~llant, HIS;. ,Wat.de, Oirenux d',lfr~quc, five vols 4to, 

Paris. l i99, and s~lbsr~~lueot vcdrs. A ~ i l l u b e ~  t C l~scan~  dorts  011 
5 rcflets m8tdliques, tnu  uol< ill fullo, Pms, 1802. .\ culltlrlua 
tiun of this work hds bcen publshe\l by U. V.eillut. 
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garb 1s assumed, and many sn untlefined appearance is 
~xecented by the interrnedlite lin!;s of that changeable c o s  
tume \vliich connects t!:e holiday-suit of spring with the 
more quaker-like attire of autumn. Hence the difficulty 
of distiaguishlng between a specific difference and an in- 
rl:\idual variation, especially where foreign species are 
concerned ; for in  such instances we have seldom a pro- 
longed oplio~tunity of verifying our observations on ex- 
tern31 chalzcters by an examination of natural habits and 
il~stinctu~e modes of life. Yet i t  is only by ascertaining 
the conformity preented by aU these circumstances$ a 
variety of ~ndividuais, that rve are enabled to traceout thv 
exact limits of bpccific identity. W e  shall not here enlei 
lute further details. 

'I'he next tnbe which deserves our notice i that of the 
hingfl41erb. These are also distributed over a great par- 
uon of the earth's surface, though they are of rarer occur- 
rence in America than in the more ancierlt continents. In 
Europe, intleecl, we have only a single species (unless the 
=Ilc~dr, Sm!/~ncnsis occasionally vls~ts the Grecian shores 
a ~ ~ t l  those of the Mediterranean islands), but the umbra- 
zeous rivers of India are beautified more abundantly by 
tlle~r azure hues. The Asiatic kingfisher (Alcedo Adziuticu 
ufSwa~nson)* bears a strongresemblance to that seenin our 
own land, but may nevertheless be distinguished on closer 
~nspection by its smaller size, and the somewhat cresteci 
form of theoccipital plumes. It inhahits the hottest parts 
of Continental India, as well as the great Asiatic Islands; 
thus differing from the European species, which is  known 
to brave the cold even of a Siberian winter, and, although 
ilot unfrequent along the banks of the comparatively trm- 
quil streams of England, likewise haunts the snow-de- 
scended naters of the alpine regions. Hence its ap- 
1)ropriate ~ntrolluction to a fine apostroplle by a modern 
poet,-- 

I L  Not to thee, 
0 rvlld and desert stream I belongs ths  tde.  
G!oorny and dark art thou,-the crowded 6rs 
'1 orre1 from thy  shores, and ctrctch across thy bed, , . \ I x k ~ n ~  thee doleful as a (aveln \>ell :- 

LLI. n here the shy hlnglishers bulld their nest .I 

0 1 1  thy steep banhs, no love, hast  tho^, Hildstream~'l 

rt!o;ic~l Illu.itrottns, first series, nhtelW. 
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The last genus of the great passerine order is that calletl 
Bucsros, which includes the calaos or hornbills. These 
birds are remarkable for their enormous tlentatud beaks, 
frequently surmounted by an additional horny structure, 
which bestows on them a very striking and peculiar phy- 
siognomy. They reselnblc the toucans in their heads; 
in their port and general habits they assimilate to crows, 
whiie their feet are somewhat analogous to those of the 
kingfishers. The hornbills exhibit an awkward and un- 
common aspect while in the act of flying, in consequence 
of $e great size of their beaks and lcngthenetl tails, ant1 
altogether their appearance is extremely uncouth. Per- 
haps one of the most singular features in their economy, 
is the fact of their feeding greedily and without injury on 
the seeds of nux vomica. 

A large and remarkable species of tbis genus has bee11 
recently described by Jlr Hotlgson. I t  measures four 
feet five inches from tip to tip of the wings, and is  three 
feet six inches long, from bill to tail inclusive. The  bill 
is eight inches long, and the tail one foot five inches. Its 
body exceeds that of the largest raven, but is very lank 
and  incompact. The general colour is black, with a white 
pointed tail, aud a patch of the same hue on the wings. 
I t  is often difficult to ascertain the natural habits of a shy 
and rare species ; but it is believed that the bird in question 
feeds chiefly on fruits, although when pressed by hunger 
i t  will also seize upon reptiles. The bill is far less for- 
midable than i t  would appear to be, and the claws are ex- 
tremely blunt, from which i t  may be inferred that its 
habits are not raptorial, even in the meanest sense ; and 
its freedom from any offensive odour, as \veil as the eacel- 
lence of its flesh, which is much esteemed by the moun- 
taineers as an article of food, go far to prove that its habits 
are almost entirely frugivorous. hlr Rodgson, however, 
observes, that in the domestic state it will eat meat either 
dressed or raw, and with apparent relish. The specimen 
to which we allude was fed principally on boiled rice mixed 
with ghee, and made up into large balls. I t  was never 
observed to take any water. The throat is very witle, and 
the swallowing powers consequently great. \\'hatever 
is offered to it is first worked about between the hupc 
mandibles, and then gulped entire. Should the morsel 
swallowed be so large as to produce any feeling of dis- 
comfort, it is immediately dissorged, and re-s~vdowetl 
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after having undergone a little additional mastication in 
the bill.' 

Adoptinq, as we have hitherto done, the leafing divi- 
sions of t!ie system espoundetl by Baron Cuvier, the next 
older is that of the Scansorial birds or climbers, of which 
one of the most characteristic external marks consists in 
the structure and position of the toes, which are usually 
placed two before and two behind. Prom this result con- 
s~clerable strength and tenacity of grasp, which enable the 
bird= so constituted to adhere to the bark of trees, how- 
e\er vertical their direction. and even ill some cases twu11 
alonq the lower surface of horizontal branches with as 
much ease and safety as others execute such ordinary 
~~ovements  as seem less opposed to the laws of gravitation. 
I t  is no doubt true, that many species, such as the cuckoo, 
in which the toes are in pairs, or yoke-footed as M. Tem- 
lninck has termed it, do not climb ; while it is equally true, 
that several other species (such as the creeper, C. fami- 
ban's), whirl1 are constant and accomplished climbers, are 
yet cxclurled from this order on account of the structure 
of their feet; and that. consequently, the denomination 
cannot be applied in  its most rigorous sense, a s  alike 
characteristic and inclusive. The ordinal characters, con- 
sidered in their generality, are in  fact seldom so precise and 
natural a5 to admit of no exceptions; and i t  is question- 
able whether a title should be immediately changed npon 
the discotery of any species which may not coincide 
with its most rigorous interpretation. I t  is not very easy, 
incleetl, to understand how this alteration can in every 
case be effected, merely npon the consideration of a single 
character, without producing greater i~iconveniences than 
those xvhich it is illtended to obviate. In  the zygodacty- 
IOU? genus Galbulo, for example, we have a threetoetl 
species ; ant1 a similar anomaly occurs among the wood- 
pcckers. In  iike manner, the order Alcyones of Tem- 
minck, wh~cli is characterized by its founder as having 
tl~rce toes before, united at their bases after a certain 
f~s l~ ion ,  and one behind, contains a s ecies whichbpw 
sesses only three toes in all, and w l i i 2  woyld &&$@ 
find some difficulty in c~mplying witbathe' re@& of 
the ordinal character. I n  sliort, what rve rn&h t q e E e s s  

-- .h . ,, 3 ,T .,;,3i,,2 
-9 . ' I  - *  

* Tr.mcdct~ons ot  he Phjslcal Class of ti: &!&ilfd'eI(tY of 
Bengal, put  I. p. 178 .a, 5 r  y .L+Q;, 
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is, that i t  may reasonably be doubted whether a mere 
change in the title of an order, which certainly so far 
tends to diminish that clearness of mutual intelligence 
which i t  is so desirable to establish and maintain in the 
scientific intercourse of different nations, is productive of 
any decided advantage to the subject in hand, especially 
when i t  can easily be demonstrated that the characters of 
that order, by whatever name it may be Itnown, are left 
not less vague than heretofore. 

W e  may remark, that the bill of the scansorial tribc 
v ~ e s  so greatly in tlie different genera, from the straight, 
lengthened, angular mantlibles of the rvoodpeckers, to the 
deep, curvec!, compressed organ of the parrots, that we 
must omit all consideration of it in the ordinal characters. 
Its form may, however, be studied with great advan- 
tage in relation to the sections and other minor divisions. 
The  species are, with few exceptions, inhabitants of the 
forests, ant1 usually build their nests in the hollows of 
old trees. Their powers of flight are not remarkable. T h e  
Europeali genera are almost entirely insectivorous: the 
parrot family feed on fruits; the toucans exhibit a ten- 
dency to the carnivorous habits of tlie accipitrine tribes ; 
while other genera of the same order enjoy a miscellane- 
ous diet. 

I f  onr present space in any measure corresponded with 
the rich abundance of our materials, we could dilate with 
pleasure on many magnificent examples of the scansorial 
order peculiar to, or chiefly characteristic of, the Indian 
regions. But, in order to admit of our embracing a greater 
extent of the science in general, we must necessarily cur- 
tail our more detailed observations in relation to the his- 
tory and attributes of particular tribes. 

The woodpeckers (genus Picus, Linn.), of which we 
have six or seven well-known examples in Europe, see111 
distributed over the surface of the whole earth, with the 
exception of New Holland. I n  whatever countries they 
occur, they are characterized by strong affinities of for111 
and colour, and constitute one of the most natural ancl 
well-defined groups with which we are acquainterl. Buffon 
has drawn a melting picture of the miseries of a aood- 
pecker's existence. According to the views of the eloquent, 
but  eccentric, ant1 son~etinies inconsistent Freucl~~nan, no 
bird which earns its food by spoil leads a life of such 
painful labow. Nature appears to have condemned it to 
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incessant toil. \Vhile others freely employ their courage 
or address, and either glide along on fearless and rapid 
wing, or lu~k  insidiously in closer ambush, the woodpecker 
is constrained to drag on a miserable being, in boring 
through the scaly bark and the unyielding fibres of the 
hardest trees. Nzcessity suffers no intermission of its 
labours, nor any interval of sound repose. Even the dark- 
ness of the night brings no solace to its sufferings, for the 
nocturnal hours are spent in the same painful posture as 
those of day. It never shares in the joyous sports of the 
other inhabitants of the forests, an11 so far from j o i n i s  
in their glad responses, it rather deepens the sadness of 
thc woorlland glades by its wild and melancholy cries Its 
movements are quick, its gestures full of inquietude, and 
~t seems to shun the society even of its own kind. 

Such is a sketch of Buffbn's more lengthened picture. 
Let us console ourselves by an inspection of another and 
more pleasing portrait. " No sooner,'' says Mr Audubon, 
" has springcalletl them (the golden-winged woodpeckers) 
to the pledsant duty of making love, as i t  is called, than 
their \voice, which by the way is not at all clisagreeable to 
the ear of man, is heard from the tops of high decayed 
trees, proclaiming with delight the opening of the wel- 
come season. Their note at this period is merriment i t  
belf as it i~nitates a prolonge~l and jovial laugh, heard at  a 
considerable distance. Several males pursue a female, reach 
her, anJ. to prove the force and truth of their loue bow 
their heads, spread their tails, and move sideways, back- 
wards and fgrwards, performing such antics as might in- 
duce any one ~vitnessing them, if not of a most morose 
temper, to join llis laugh to theirs. The female flies to 
a ~ ~ o t h e r  tree, where she is closely followed by one, two, 
or evcn half-a-dozenof these gay suitors, and where again 
tlle same ceremonies are gone tlirougb. No fightings oc- 
cur, no jealousies exist among these beaux, until a marked 
preference is shown to some individual, when the rejected 
ploceed in search of another female. I n  this manner all 

el~,ploycd, the female is close to I~im, 
h11n on the reino)al of ewy chip 
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through the air. TVhile he rests he appears to be speak- 
ing to her on the most tender subjects, and when fatigued 
is a t  once assisted by her. I n  this manner, by tlie alter- 
nate exertions of each, the hole is dug and finished. They 
caress each other on the branches, climb about and around 
the tree with apparent delight, rattle with their bill against 
the tops of the dead branches, chase all their cousins the 
red-heads, defy the purple-grakles to enter their nest, feed 
plentifully on ants, beetles. and larvae, cacltling at inter- 
vals, and ere two rveeks have elapsed, the female lays 
either four or six eggs, the whiteness or transparency of 
wRich are doubtless the delight of her heart. I f  to raise 
a numerous progeny may contribute to happiness, these 
woodpeckers may be happy enough, for they have two 
broods each reason. Even in confinement the golden- 
winged woodpecker never suffers its naturally lively spirlt 
to droop. I t  fceds well, and by way of amusement will 
continue to destroy as much furniture in  a day as can well 
be mended by a (liferent kind of workman In two. 
Therefore, kintl reader, do not any longer believe that 
woodpeckers, I mean those of America, are such stupitl. 
forlorn, dejected, and unprovided-for beings, as they have 
hitherto been represented."' 

I n  regard to the Indian woodpeckers, we shall merely 
mention that they inhabit a great extent of country, fror~l 
the south en^ point of the Peninsula to the sombre forests 
of the I-Ii~nmaleh mountains. From the latter locality, 
that fine species, tlie I'icus squamtztus, has been lately 
transmitted to the Edinburgh Museum. I t  is figured by 
Mr. Gou1d.t 

T h e  limited genus I'unx, ~vhich contains the E u r o p e : ~ ~ ~  
wryneck, is rerr~arkable for its wide distribution. T h o u ~ l l  
the species are few in number, one or other of them occurs 
in Europe, Asia, Atiica, and America, and the one abolr 
named (1'~71x tuvqr~illu), I rare bird in  Britain, is !veil 
known in the norLhern parts of Inrlla. - 

T h e  magnificent family of the parrots is the last of the 
scansorial order to which we shall here allude. Abundatlc 

* Ornitholog~cal Biography, or an Account of the IIab~ts of  tllr 
Birds of the United States of Arnerlra. 1lj.Jol1n Jan~ca iiudubul~, 
F.R.S.L.nndE., LC., vol.  I y. I Y I .  

t A Century of B I I ~ J  t ~ o n ~  tlie 1Ji1nmald~a RIountalns, p l r t  1. 
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in alnlost every region of the torlid zone, and in the New 
World extending from tlie shores of the Ohio to the 
Straits of Magellan, this tribe, though presenting con- 
siderable clifferences of structure. is yet strongly marked 
by many cl~aracters common to all the species. The 
strong, hard, curved, solid bills, surrounded at the base 
by a membrane in which the nostrils are perforated,-the 
thick, rounded, fleshy tongue,-the inferior larynx of a 
complicated structure, and provided on each side with 
peculiar muscles,-the splendid plumage, exhibiting every 
imaginable hue,-and the extremely imitative and v s y  
garrulous habits of these birds, distinguish them from 
every other trlbe. The genus Psittacus of Linneus forms 
a vast assemblage of species from every country of the 
world, excepting the comparatively cold and cloudy clime 
of Europe, and has been partitioned into numerous sec- 
tions or sub-genera by modern observers.' 

The most anciently known of the parrot race belong to 
the genus Pnlnurnis of Rlr Vigors. To this section per- 
tain the Alexandrine parrakeet, and others of the long- 
tailed species, distinguished by their elegance of form, 
their ruby-coloured beaks, their semicircled necks, aud 
the rich verdure of their plumage. The one above named 
is native to IncIia and Ceylon, and derives its designation 
from the fact, real or supposed, of its having been first 
trailsported from Asiatic countries by Alexander the 
Great. The distinguishing characters of the species con- 
sist in the broad black patch which, occupying the fore 
part of tlie throat, extends laterally in two narrow pro- 
cesses on each side of the neck; a black line stretches 
from the base of the beak to the eyes ; and there is a deep 
purplish-red patch at the base of the wings. Its bill is 
larger than that of the rose-coloured parrakeet (Palreurnis 
tu~quutu.s), which, however, in general it greatIy resern- 

-- 
' For representations of these gorgeous birds, see Vaillnnt's 

Hlstoire Naturrlle des Perroquets, Swalnson's Zoological Illustra. 
tlons, Temminck's Planehes Color~&es, and Illustrations of the 
Farn~ly of the Pe~t tae id;~  by E. Lear. Consult also. for a h o r - 1  
Ledge of the subd~vislons, I<ul~l's .RIonqraph of the Genw in thd 
tenth volumo of the Kova Act. Acad. Nat. Cur., Observationsoni 
the P,~ttnclJz bj JIr V~gors nl the second volume of the Zodogi,cnl 
Journal, a ?aper'by thac accomplrshed ornithologist, in coni&itinn 
a ~ t ! ~  Dr IIorafield, In the iifteenth rolurneof tho L i n d  Tr&ae. 
tlnns, and rolu~rlc fourteenth, part first, of Shaw's General Zoology, 
as contmoctl by hlr Stevens. 
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bles. I t  is of rarer occurrence than the last-named spc- 
cies, and is not so eas~ly rlomesticatecl, though it may be 
taught to speak with tolerable distinctness. The P. tor- 
qtiatus is widely spread over India, and as far to the 
eastward as Manilla. I t  appears indeed to be identical 
with another species extremely abundant on the African 
coasts, ant1 well known in France under the title of l'w- 
mche de Senegcll. In as far as any conclusion can he 
drawn from the vague and brief descriptions handed down 
by ancient writers, i t  ~vould appear that the present species 
wa,  as i t  still continues to be, more frequent in the days 
of antiquity than any of its congeners. No allusion is 
made to those specific marks by xvh~ch the Alexandrine 
parrakeet is so clea:.ly disting~ished, while the general 
sketch applies very closely to the rose-necked. kind. "That 
the species before us," says Rlr Bennet, "was extensively 
known, and held in  high estimation on account of the 
brilliancy of its plumage, the docility of ~ t s  manners, a~itl 
its imitative powers of voice, is  proved by innumerabl~ 
passages in the classical writers of Rome, rnore especially 
from the earliest times of the empire, to n very late period 
of its annals."' 

The singular poem of" Speake-parrot," wrltten by John 
Skelton, an English poet who flourishecl in the tlme of 
Henry VIII.,  no doubt alluded to the P. torpriiltzi.~. 

'' Blv name IS narrot, a blrd of uaradlse. 

Tgl Euphrates that  Roud d r ~ u e t h  me'lntd Inde. 
Where men of that  countrey bi f o r t ~ ~ n e  me find, 
And send me t o  great Ladyes of estate, 
Then p m o t  must haue an  almon or a date. 

" A cage curiously caruen, w ~ t h  slluer pin, 
Properly painted, to  be my eooertonre, 
A myrrur of glasse, that  I may lok theyin; 
There maidens ful mekely with m;my a dluers flour 
l?rcshly they dreew, and make sne te  my bowrc, 
With speak parrot, I pral you. ful co~~rteously thei say. 
Pa r ro t  IS :I guudly b11 d, a pretty l~op~@,y.  

" With my beelce bent, my l ~ t t l e  wxnton eye, 
M y  fcders frc\he, as is the erneraucle greno, 
About my neeke a c~rculet, l ~ k e  the rgchc rubye, 

Zoologlc.11 Gardens, rul. ~ i .  p. 96. 
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M y  lyttle le;g~s, my fele hot11 nrte nntl cleane, 
I arn .L rn l r l lo t l  t:, a n l t e  upon t l l t n  quellc; 
bly p ~ n p i ~  parrnt, my lyttlc prerty foole, 
l ~ . ~ t h  l aha  I learn?, and go \ > - r t l ~  :he111 to scole." 

Among the more remarkable kinds are those furnished 
wit11 cvlindrical, elon atetl, tubular tongues.' Their 
cheeks r e  naked, and tfeir upper mandible greatly deve- 
lopetl. T h e  two species best known are the Psittams 
g~gas  of Sham, sometimes called the giant cockatoo, and 
the Psittocus goliuth of Kuhl. These now form the 
genus iMicroglossum. T h e  giant cockatoo was first de- 
scribed and figured by Edwards, from a drawing taken 
from the living birdin theisland of Ceylon. Both species, 
however, are now said to be derived from the Papuan 
Islantls, which lie beyond the bounds of our domain. - 

MTe have next to present a brief sketch of the gallina- 
cco:0(18 order, which is represented in India by several 
species of importance. 

The  common peacock (Pavo mistntur, Linn.), so much 
atlmired for tlle surpassing splendour of its plumage, and 
rlo~c so fan~~liar ly known as a domestic bird, though i t  has 
been retluced to servitude for some thousand years, still 
occurs in the wild state in the forests of Hindostan, as 
well as in Japan and other parts of Southern Asia. I ts  
earliest record is contained in the sacred writings :-<' For 
the king's ships went to Tarshish with the servants of 
Huranl : every three years once came the ships of Tar- 
shish, bringing gold, and silver, ivory, and apes, an11 
peacocks."? The  introduction of this bird to the western 
and northern quarters of Europe has never been cleariy 
traced ; but every step of its progress has no doubt been 
owing rather to the art of man than to its own instinct. 
Its natural tendency would in fact have been to return 
to the countries from whence it came,--to seek again the 
perpetual sunshine and ever verdant forests of Asia, the 
ba~lks 

" Of Ganges or I-Iydaspes, Indian streams." 

I t  al'pcals to have been unlinown even il; Greece during 
- - - -  

* Thr structure of the tongue m this lirnrted section is probably 
not accuir.~t~ly known. If not elongated and tubular, it is at least 
cup-shaped at the extremitp, and suppurtc.l orr a cyhnJrical stalk. + 2 Cbronlcles, ix. 21. 
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the earIy manhood of Alexander the Great, by whom it is 
said to have been first observed with no less rvorider tliars 
delight in the course of his southern expetlition, and to 
have been immediately transmitted to his native country. 
I t  must, however, have multiplied rapidly after its arrival, 
as Aristotle, who died within a year or two after " the 
great Emathian conqueror," mentions the peacock as a 
well-known bird. The Greeks were satisfied with the 
delight afforded to the eye, while contemplating its bril- 
liant colours, and most graceful form,--" being so majes- 
tiwl, they would not offer it even the show of violence;" 
and i t  was left to the more luxurious Romans, not only to 
serve i t  entire on the table of Hortensius, but to pamper 
the diseased appetite, or minister to the inordinate extra- 
vagance of Heliogabalus, by presenting enormous dishes of 
the brains alone. I n  more modern times, and during the 
progress of liautical discovery and commercial intercourse 
by which our (lays are distinguished, the peacock has 
been transported to both the Americas, to many points 
along the African shores, and to numerous islands of the 
West Intlies. A white variety has also sprung u p  in 
Europe, more frequent in nortliern than in southern t ins-  
doms, which is not alluded to by ancient writers, antl has 
probably resulted from the influence of a colder tempcra- 
ture, by which a natural tendency to albinism appears to 
be produced in many species of the feathered race. 

Thcre are only two species of this genus,-thc one 
above alluded to, which is too well known to require de- 
scription, antl the Javanese (Pnvo Javanicus of Hors- 
field), of which we have figured both the adult and young, 
under the name of Adrovandine peacock, from the spe- 
cimens in the Edinburgh hiuseum.* 

I t  occurs in Japan, Java, and other eastern and southern 
regions of Asia. l t  is chiefly to be distinguished from thc. 
common kind by the form and structure of the feathers 
which compose the crest, and which are well barbed 
throughout their whole estent, or somewhat lance-shaperl, 
instead of presenting little more than terminal esllan- 
sions. 

Another singular bird of the gallinaceous order, which 
by some authors has been clasued with tile peacocks, is 
the polyplectron, so called from the circumstance of its 

Wllaon's Illustrat~ons of Zoology, vol. I. plates 14 and 15. 
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tarsi being armed with several spurs. It is the peacock- 
p l ~ e a u n t  of Edwards' Gleanings. and the Iris and Thibet 
phcasants of Latham's General Synopsis. This  bud  is cx- 
tremely beautiful, a great proportion of its plumage being 
ornamented wifh very brilliant spots of greenish-blue, 
changing with the light to gold and purple. These spots 
are surrounded by a circle of black, m d  then by another 
of yellowish-rvhite, and one of the latter colour termi- 
nates the tip of every plume. The  plumage of the female 
is less brilliant, and her tail is shorter. The  male is  about 
the size of the gdtlen pheasant. The young birds aJe 
entirely of an earthy-gray, rrith large spots and small 
fines of a brown colour. After the first moult the plumage 
hecomes less irregular, and the position of the spots on the 
wings and tail becomes visible ; the second moult pro- 
duces a more determinate distribution of the colours, and 
the feathers begin to be distinguished by a fine golden 
hlue tint, with green reflections. I t  is not, however, till 
aftcr the third change, which occurs about the con~pletion 
of the sccond year, that the colours are manifested in their 
full perfection. The species is native to the mountains of 
Thibet, though i t  is said to occur also in China. It is of 
easy domestication, and is not remarkahle for shyness even 
i n  a state of nature. 

The  common cock and hen (Galks  domesticus) next 
clelnand a brief record. Of the numerous benefits which 
the goodness of Providence has enabled us to derive from 
the feathered race, there is probably none which surpasses 
i n  extent ant1 utility thedomestication of thesemost farni- 
liar hi~ds.  So ancient, however, has been the subservi- 
ence of the species to the humzn race, that no avthen- 
tic traces now remain of its original introduction to 
any of the more ancient kingdoms of the earth, and its 
ex~stence under the guardianship of man seems indeed 
coeval with the oldest records. It may be regarded as 
one of those particular and providential gifts which, 
like the faithful and accommodating dog, may be said to 
have joined its fortunes at zn early period of the world 
with those of the first families of the human race,-to 
have followed man in his wonderful and far-spread mi- 
grations,-and, adapting its constitution with facility'to 
the diversified circumstances of clime and country which 
thcse migrations produced, to have finally lost, in  conse- 
quence of such plastic nature, almost all resemblance to 
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the source from which it sprung. For some thousantl 
years the observers of nature were ignorant of any wild 
species, which, even in a remote degree, resembled any 
variety of the domestic breed; and from t l ~ e  era of Hero- 
dotus to that of Sonnerat, the domestic cock and hen 
might have been regarded as birds, the living analogues of 
which were no longer known to exist in a natural and 
unsubdued condition. 

I n  consequence of the remote obscurity in which the 
subject is thus involved, few points in  natural history 
have oicasioned more ii~conclusive speculation, or are even 
now more difficult to determine with precision, tha-n the 
source from whic!i me primzrily derivetl the direrent races 
of our domestic poultry. That they came originally from 
Persia has been inferred from this among other circum- 
stances, that Aristophanes calls the cock ': the Persian 
bird." But such an origin will appear improbable, when 
we consider that the researchesof modern travellers, anrl of 
all who have visited that country since the revival of 
learning, have failed to discover thcrc any species of \r.iltl 
poultry; and although its ornithology is not yet lcno~vn 
in detail, espec~ally as regards the smaller species, i t  is by 
no means likely that so conspicuous a feature in its natural 
history as the existence of the bird in question shoultl 
have escaped the notice of recent inquirers. I n  fact no 
gallinaceous bird exists in Persia more nearly alhetl to 
the genus Gallus tllail ;L species of Loplropllorcs.' I f ,  
however, i t  is merely meant that the Greeks, d u r ~ n g  the 
intercourse, hostile or otherwise, which existed between 
them and the Iranian nation, may have obtained a breed. 
previously domesticatecl, from that country, the appella- 
tion is less object~onable,-for i t  is known, that in a clo- 
~nestic state poultry have existed there from a very remote 
antiquity. 

I t  may be mentioned. as a curious fact illustrating the 
extensive distributiun of these <' household birds," that 
when the South Sea Islands were first visited by Captain 
Cook, they were found well stocked with poultry; and 

M'Neill's Lophophorus (Lopfi. Nigelli of Jardme and Sc!hy, 
Illust. of Om. pl. 56) ,  so called In hur.ou~. of John .\I'Ne~ll, Esq 
her Rlajesty's AIinister I'len~potcnt~ary at thc cuurt of Tel~cran. 
The species, of which the ma!e 1s not yet known, sa first trans- 
niltted to Europe by that gcx~~tlemin. 

YOL. I l i .  F 



$2 TEE BIRDS O F  INDIA. 

the mole recent as weU as more ample narratives of the 
missionaries have confirmed the statements of the great 
navigator regarding the practice of cock-fighting in Ota- 
heite and other islands of Polynesia.' 

I n  regard, however, to the origin of our domestic poul- 
try, the first approximation to the truth (and i t  can he 
regarded as nothing more) resulted from the discovel y 
by Sonnerat of a wild species, native to the mountai~ls 
of the Ghauts in India. This is  the Gallus Sonrre- 
vatii of systematicnaturalists, better known to the British 
residents under the now familiar name of junglscock. 
But our knowledge of gallinaceous birds has so greatly 
increased during recent years, and so many additional 
species have been discovered, that we are able to proceerl 
upon much more secure grounds in our present reason- 
ing than were the w~iters  of the preceding century. T ~ L .  
jungle-cock is not only no longer the only claimant to thr 
honour of having so greatly benefited the human race, but 
other species have become known which bear a resem- 
blance so much closer to certain standard varieties amon'; 
the domestic breeds, that his claims may fairly be consl- 
dered as altogether set aside. I n  fact, several characters or' 
the jungle-cock have never been traced in any of the do- 
mestic varieties, and many of these latter present feature, 
which, if not incompatible with, at  least bear no resen,- 
blance to, any of the attributes of the supposed original.+ 

As the species which we consider morc justly entitle11 
than the junglecock to be regarded as the natural stcck 
of our domestic breeds occur chiefly in the great eastel 11 

islands, or at least have not yet been ascertained to exist 
within our prescribed boundaries, we shall not enter into 
any details of their history or habits.$ But as the jungle- 
cock, from its Indian locality, is a legitimate subject of 
disquisition, we may add another circumstance which we 
regard as quite decisive against its alleged claims. The 

* See more partic~~larly nlr Ellrs' Polynesian Researrh~ , ,  
-F For a more ample exposition o f  thls subject, coneult a paper 
On the Orlgln of Domest~e Poultry," t h e  6th volun?e-'bf the 

illema~rs of the TVcrner~a~~ Soelety, p. -102. 
f We allnde morc particularly to the Jago-cbck iif ,Sumatra 

(Grrllas giqante~ts), and to another species &scovered sohe  yearv 
ago by A!. Lcschenault in the Island of Java, and which is called 
by thc natlves ayam bankiva.-Sec M. Temminck's HGtoire &s 
Gollinace'es. 
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native tribes of Indians, inhabiting the districts ~vliere the 
jungle-cock abounds, rear a breed of poultry ~rliich tl~ffers 
as much from the supposetl original as our own, ant! 
which never intermingles \vith tlie forest brootl. Perhaps 
nothing points out the distinction of spccies more strongly 
than the fact of their not seeking each other's society, 
when we know that even the pheasant, a bird now re- 
garded as pertaining to a tlifferent genus, is frequently 
known to breed with the domestic hen. 

T h e  most remarkable character of tlie jungle-cocl: con- 
sists in the horny expawions of tlie central portion of t l ~ t  
feathers of the neck and wing-coverts. I t s  best kr lon,~~ 
localities, as we have already n~entionetl, are among tlir 
mountaics of the Ghauts in Elindostan. 

The  genus Lophophorus contains several splendid spe- 
cies, of which the biid nametl thc Impeyan-pheasant br. 
Latham ( L o p l ~ .  r.cji~lger~s of Temn~inck) is one of t lh  
most remarkable. T h e  head is ornamented with a fine 
crest; and the feathers of the neck are long and loose, like 
the hackles of a cock. T h e  colours of the plumage a;t- 
so exceedingly brilliant frolrl their metallic lust~e,  and so 
variable according to the direction of the light or the 1.u- 
sition of the spectator, that they cannot be expresser! by 
words; and even the skill of the most accompllshei! 
painter mould in rain attempt to equal the bright origl- 
nal. Purple, and green, and gold, are the prevnil~ng hues. 
T h e  fcmale, as usual, is smaller than the male, and her 
plumage i s  destitute of metallic splendour. These birds 
inhabit the mountains in  the northern parts of Hindostan : 
and though naturally wild, they are said to submit to con- 
finement with a tolerable degree of subservience. Lady 
Impey endeavoured to transport them alive to England, 
but they d i d  on the passage. Were the attempt repeate-2. 
i t  would probably erelong succeerl; for they endure -olr! 
well, although impatient of extreme heat. T h e  m d c  r\-;~s 
never observed to crow, but uttered a strong hoarse cackle, 
resembling that of a plieasaiit. This fine species is iinr~ied 
by the natives nlonuul, a term which we understand to 
signify the bird of gold. Another species, native to the 
hills of Almorah, bas been inore recently described by 
General Hardwicke.' 



il singular p u s  of the ~allineceous order is that con- 
htiturtrl by the horne~l-~ilea.iant (P/itisianus ~ u l y r a  of 
Yiciilot). I t  is now nanecl Trugopun by Baron Cusier ; 
aiir!  contain^, in  additio~l to tlie species just mentionetl, 
another near!y allied and equal!y zorgeous bird (figureti 
by l f r  C2ould under the title of Trogopan Zwlingsi i ) ,  of 
rvhich some beautiful specimens, including the adult male, 
riot previously knolvn to naturalists, were lately received 
at the Edinburgh RIuseum by Professor Jameson. Both 
species come frwu the Nepaul country. - 0 

Several species of the quail and partridge t~ibes inhabit 
India ; but as  there is nothing very market1 or peculiar 
in their history or habits, we shall merely mention the 
tact of their occurrence. - 

The btrstard tribe (genus Otis, Linn.) forms in some 
rcspccts a connectin; link between the gallir~aceous bird. 
and those c,tUed Grullre or ~vaalers, and they have accorcl- 
iligly heen located in either rlivirion according to the pecu- 
liar vie~rs  or different authors. Of the Indian species we 
sltal! notice only the Passarage buslard (Otis uu~i ta  of 
Latham), vh i rh  is fisurerl in RIr Forbes' Oriental hle- 
ii~oirs under the erroceous name of ruffed-bustard, or 
Oti\ Iro~thrrra. J t  i s  of comparatively rare occurrence, 
a:itl like its congeners is of a vild disposition, inhabiting 
p!ain.; and open districts. It is highly esteemed on ac- 
courit of the tlelicacy ant1 fine flavour of its flesh, anti 
ronscquently bears a l i i ~ h  price in the Indian markets. 
i n  so1:le tli5tricts it  is cal!ed the black florikan.' 

The  golden plover (Clzorc~drius plc~viaZis) has been 
su[l]~osetl to esist in India; but the species niost fre- 
quently f o u n d  therc, t l i o u ~ h  very closely allied, cloes not 
seem entirely identical with the European kind. It is 
tllc yellow-l~pped plover (CI~u~~urlr ius  xanthocheilus) of 
\.V:~gler. 

Of the couiiers (genu:; Cnrsoriu,~) a t  least two species 
inhabit Asia ; viz. tlic Coromantiel courier (C. Aaiatims), 

' Eoih aest3s of the eared-busfard arc correctly figured by Sir 
U-m. .I.tr.!~uc and .\I: S ~ l b y  111 tttrir " Illustrations of Ornitholo y " 
- -$ . ,e  p!at3'v.L0 a i d  92 of that woi k.  Two other sp~eies ( k s  
fIl~i,.r! j , , ,  ,' ;i11,1 0 : ~  lrig~~cr/~r) .ire iigored by BIr Gonld. 
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figured on the 22d plate of our " Illustrations of Zot,- 
logy," and the so-called European species (C. isabelli,ius 
of Meyer) which Professor Jameson lately received from 
the north of India.' 

T h e  gigantic stork (Ardeu dubia of Gmelin, Ciconic~ 
urgalu, Vigors) is a species well known in India, where 
it performs the services of a scavenger, and is consequently 
protected even in  the streetsof populous cities. I ts  habits 
appear to be somewhat migratory. I t  arrives in Bengal 
about the commencement of the rainy season, and is use- 
ful ;a clearing the country of snakes and other reptiles, as 
well as of offal. I t  is a most voracious creature, and wi!l 
devour as much at a single meal as would satisfy four 
h u n ~ r y  men. The  bill is  of enormous size, and the b~rt l  
itself measures from five to seven feet in length, including 
the legs.+ 

The genus Anastomus, of xvhich the I'onrlicherry ancl 
Corom'andel ileror~s of Latham may serve as examples, is 
peculiar to the East Intlies. These birds present a re- 
markable peculiarity in the structure of their bills ; the 
mandibles touching eacilotheronly at their pointsantl bases, 
and thus leaving an open gaping space in the centre. The 
last named species is common on the banks of the Ganges 
and o111er Indian rivers, and frequents the Coromantlel 
coast duriag the months of September, October, and KO- 
vernber, feeding on fish and reptiles. 

Of Indian birds allied to the suipe and woodcock liintl 
we shall mention no more than the Bengal rynchza, of 
whicl~ the synoliymes seem very vaguely applied in books 
of natural history, probably in consequence of the strong 
resemblance which subsists between it, the Cape snipe 
(Scolopax Capensis, Gmelin), and the other species of 
which the genus is at present constituted. 

W e  have now arrived at the last great division o f  t l ~ e  
class of birds, viz. the l'fllmipedes, or mebfcotetl ortlii. 
-- 

* This specles also 0rcm.s over n col:5idernblc extent ( ~ k  lo , .  
Afriem continent, nntl sonletlinesmahes its \%-ay as far north ni t11v 
temperate parts of Europe. I t  mas once shot nrar h t  l!b.!i~\ , - I  

Kent. Tlre sperimen alluded to is no\\-, nc bellevc, In tlie lit!:.-i~ 
hiuseurn, and 1s bald to liavc been ~)ulcl lase~l  by hlr  1)unu\d11. ..t 
the timo of the Lever~;in s.lle, for e~ghty-threr. yinnr .,. 
t For alucld aecot~nt of the ~ I~?c .T( . I I I . c~  Il,.t:\~,.il $ 1 1 , .  \!KV IC I  .tirolc 

named ant1 the A ~ I I L L ~ I  .Il<r, oborr, acc ;:uol. :;.I, .dl. , I  11. 2 ; : ; .  
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W e  formerly observed in our sketches of African Zoo- 
loay,' that these tribes are of wandering habits, and that. 
being possessed, in addition to g z a t  power of wing, of 
the faculty of resting on the water, we can scarcely place 
any limits to the extent of their ~ n i g a t o r y  movements. 
'They thus beconre Inore cosmopolite than many of thc 
other groups, and are therefore less entitled to our atten- 
tion during an exposition of the more characteristic fea- 
tures of a particular country. For this reason a shorter 
notice will suffice. I n  truth, rre have been already in- 
tluced, by the overflowing riches of Indian ornithobgy, 
to a t e n d  and multiply our notices of inany genera be- 
yond such l~mi t s  as are consistent with a due considera- 
tion of the remaining classes of the animal kingdom. W e  
must therefore present our future observations with greater 
1):evity. 

T l ~ e  pearly-plumaged gulls and buoyant terns are fount1 
along the Indlan sllores, as elsewhere. Of the lattkr tribe 
me shall specify only a single example, that of the black- 
bellied tern (Sterna nrelanogaster, Temminck,t) of which 
the head, abdomen, and inferior coverts of the wings, are 
hlack, while tile cheeks, tl~ruat, wings, and tail, are of a 
delicate ash-colour. I t  inhabits Ceylon and most psrts 
of the actjoining continent. 

Among the Indian Anatidcz may be mentioned the 
black-backed goose (Anser melanotosf), which measures 
nearly three feet in length. The head ant1 half of the 
neck are white, spotted and streaked with black ; the rest 
of the neck and the under parts of the plumage are white, 
with a tinge of gray upon the sides ; the back, wings, and 
tail, are black, glossed with green and purplish reflections, 
for which reason it was named Pole bronzie by Buffon. 
I t  is common in Ceylon, and also occurs both along the 
C~von~andel  coast and on the shores of the Ganges. T h e  
barred-heatled goose (dnser Izdica) occurs in the south- 
e r n  and central parts of Hindostan during what may be 
calletl the winter months. I t  is very destructive to corn; 
ant1 is supposed to migrate from Thibet or other northern 
quarters, to which i t  again departs as the summer 8 ~ -  

proaches. Of the duck tribe the spotted-billed widgeon 

* Edinburgh Cabmet Library, No. 11. p. 485. 
t Plannhes Col. 434. $ Zool. Ind. xxi. pl. 11. 
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(Anas pacilorhyncha, Gmel.) may s e n e  as an example 
The beak is long and black, and is clisti~iguished by n retl 
spot on each side at the base. This species inlrnbits Ccy- 
Ion. The pink-headed pochartl (Ailus car!/oph!yN~~ccn, 
Lath.) is found in various parts of India. The I~ill, Ilcad, 
and upper portion of the neck, are of a fine pink colour. 
This bird is seldom seen in flocks. The fema!c bcarccly 
differs fro~n the male; ant1 they are bo:h frequently 
tamed. 
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CHAPTER IV. 

The Reptiles and Fishes of India. 

Great Ind~an Tortoise-Gangetic Crocodile-Flyiug Dragon- Srr 
pent-tribe-Viperins Boa-Rrsseiian Snake- Whip Snakc- 
Cobra dr Capello- Water Snakes--Pornfret-Scir Fish-Ggn~ 
netrus-Irsd~an Remora-Dolphin-Scapzna-Insidiau3 Do\> 
-Zebra Sole-Chretodon-Unicorn Acanthurus-Clirnblng Spa- 
rue-Sijher-Wrahl-Lenpard Mackerel-Indian Surrnullct- 
Flk~ng Gumard-Exocatus-Mango F~sh-Ostracion. 

TIIE principal characteristic of reptiles in general consists 
it1 this, that only a portion of the blood is transmitted 
through the lungs, the remainder being projected by the 
heait directly to the other parts of the body, without 
being specially subjected to the influence of the respira- 
tory organs ; whereas in the higher classes, such as man, 
the rest of the marnmalia, and birds, the whole of the 
blood must pass by the lungs before i t  is transmitted to 
the more distant parts of the circulating system. The  am- 
phibious habits of such creatures as are unprovided with 
gills, result in  a great measure from the power which 
they thus enjoy of carrying on a partial circulation of the 
blood independent of respiration. The  respiration of 
animals, or the process by which the blood is oxygenated, 
becomes weaker and less frequent in proportion to the di- 
mir~ution which takes place in the quantity transmitted 
to the lungs, compared with that which passes directly 
from the heart; and as i t  is respiration which warms 
the blocd, and produces in the fibres their auaceptibility 
of nervous irritation, it follo\r-s, as observed by Cuvier,. 
that the bloorl of reptiles is cold, and their muscular 
strength nlucl~ less than that of birds or q u a h p e d s .  

* R 6 p e  Animal, vol. 11. p. 1. 
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T h e  seat of their sensations is also much less centralizer1 
than in the last named classes ; and hence nlany of the111 
exhibit life and motion long after their heads have been 
severed from their bodies. 

Of the first division, caller1 Chalonia7z reptiles, Intlia 
produces several s1)'cic.i. A very large terreJtriaI kiritl is 
named the Great lntlian 'I'ortoise f Tesludo Indicu of i'us- 
maer), and was first described bykerraul t  in the History 
of Animals published by the Royal Academy of France. 
A specimen caught on the Coromantlel coast measure:l 

four feet and a half from the tip of the nose to the tail, 
and its height or convexity was fourteen inches ; the she11 
itself was three feet long and two feet broad, and was of 
a dull-brown colour. 

The second order is named Saurian reptiles, and in- 
cludes the crocodiles and lizartls. Of the former, the 
gavial or Gangetic crocodile is one of the most noted, ant1 
is characterizerl by a cartilaginous prominence which sur- 
rounds the nostrils. I t  attains to an enormous size, ant1 
is well distinguished from the Nilotic species and alligator 
of America by its very projecting eyes and its narrow 
elongated muzzle. T h e  teeth are extremely numerous. 

The remarkable genus Draco is of easy discriminatton 
from all others on account of its very peculiar structnre. 
T h e  first six false-ribs, instearl of surrounding the ahtlo- 
men, project on a straight line with the back, and support 
a tnembranous ant1 wing-ltke expansion. Hence the sp2- 
eies are known under the name of Jllling dragons; aotl 
although such appellation may convey to the mass of man- 
kind the idea of formidable if not fabulous monsters, it in 
truth designates nothing more than a few harmless lizards. 
Several species, first clearly distinguished by Daudin, in- 
habit the East Indies.' 

About the middle of last ccntury, a Hamburgh merchant gre.~tly 
prided h~mself on the possesclan of a famous d~agon ,  rnb11-h hc con- 
s~dered sr worth 10,OUO Rorms. I t  was, however, discovered by 
the penetrating el-e of Linn=us to be a grosq deception, formed by 
a combination of the skins of snakcs, thc teeth of a.enselo, and other 
heterogeneous elements. I t  IS s a ~ d  that the grcsat Slvcd~sh naturalist 
was obliged to Rce the c ~ t v  t o  m o d  the wrath of the enraged pro- 
prietor. A slm~lar scientific fraud ;lppcars to harc been practised 
In our own country towards the close of the seventeenth centur). 
It i~ thus relatctl by D r  G m ~ n g r r ,  from a note of U r  Zachary Gre!. 
in his edition of Hud~bras, rol. i. p. 129 :-" 3I r  Smith of Uedford 
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'rhe thirtl order of reptiles is named Ophidian, and in- 
cludes the serpents. I t  was well observed by Linnous, 
that if Nature has thrown these repulsive creatures naked 
upon the earth, destitute of limbs, and exposed to every 
injury, she has, in return, supplied thein with a deadly 
poison, the rnost terrible of all weapons. From the ear- 
liest ages they have been regarded either as objects of un- 
mingled horror, or of superstitious and fearful veneration, 
by the human race. 

The poison of these subtle reptiles seems to produce 
tleath under a variety of aspects. A universal torpor and 
lethargy, without pain, was said to follow the bite of thi' 
asp, and hence its preference by Cleopatra. This fact, 
though doubted by medical observers, seems, in some 
measure, confirmed by the examples adduced by Captain 
Gowdie, in Dr Russel's splendid publication.. Lucan dis- 
tinguishes the poisonous serpents that infested the rnarch 
of the Roman army over the deserts of Libya by the 
various effects which the wounds produced j but his 
dreadful catalogue should, perhaps, be regarded rather as 
a piece of poetical embellishment than as an historical rela- 
tion. At all events it seems now decided that, however the 
symptonis may vary, the nature and action of the poison 
is the same in all, andis to be counteracted, in most cases, 
by the same means. The virulence of the bite of indivi- 
dnals of the same species varies according to the season 
of the year, just as their manners and external aspect also 
yary, according to the beautiful description in the Geor- 
gics :- 

" Postquam exbsusta palus, terrsque ardore dehiscunt; 
Exilic In siccum, et flammantia lumlna torquens 

-- 
obser~es to me on the word dragon as follo~vs :-fib Jacob Bobart. 
botany profcssor of Oxford, did, about forty years ago, find a dead 
rat In the I'hyslc Garden, which he made to resemble the common 
plctwe of dragons, by nlterlng ~ t s  head and tall, and thrusting in 
taper sharp sticks, which distended the skin on each s ~ d c  till i t  mi- 
mcked 1vlng.s. EIe lct it dry as hard as poss~ble. The  learned im- 
med~ntely pronounc~d ~t a dragon; and one of them sent an accu- 
rate descr~pt~nn of ~t to D r  Magliabechi, librarian to the Grand 
Duke or Tuscany : several tine coples of vcrscs were wrote o n  so, 
rare a subject ; but at last RIr nohart owned the cheat ; how-n;- 
~t rras looked upon as a mdsterplecc of art, and, ao.wch;~,qoeposited 
~n the I\luscom, or Anatomy School, where I saw it ~ o m e ? ~ e e r $  
after." Thc curlous In dragons may consult the works of Oesner 
and Aldrovandus. 

Account of Inhan  Serpents. . I 
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Ssvit agris, nsprrque sill, ntqllp rxtcrrltus astu. 
Ne mihi tum mollcs s l ~ b  dlo rarperr somnos, 
Neu dorso nemorls libeat jdculsse per hcrbns : 
Cbm positis ~iavus c x u v ~ ~ s ,  l ~ l t l d ~ ~ s q u c  juventi, 
Volvltur, a : ~ t  cntulos tcet~. aut o \ a  rrllnquens, 
Arduus ad Solern, et llngms mlear ore t r~sule~s."  

Lib. iii. 2 .  432. 
The extreme rapidity with which death is sometimes 

produced by the bite of poisonous snakes, led Dr Alead 
to infer that its fatal influence affected the nervous rather 
than the circulating system. The esperiments of Fontana, 
hpwever, go far to demonstrate, that the venom of the viper 
is perfectly innocent when applied to the nerves only, but 
that i t  acts i~nmetliately upon the blood, and through the 
medium of this fluid destroys the irritability of the mus- 
cular fibre, and thus produces death. A more recent idea 
has been proposed,-that tlle poison of serpents acts upon 
the blood by attracting the oxygen which it contains, and 
which is essential to its vitality. The  h~lman heart, and 

, in general the heart of all animals with warm blood, has 
two cavities or ventricles, and that fluid, before i t  is re- 
turned to the right ventricle of the heart, has to perform 
two circles, a lesser between the heart and the lungs, and 
a greater between the heart and the rest of the body. 
While the blood passes through the lungs i t  undergoes a 
very remarkable change of colour, an4 of other pioperties; 
n czrtain portion of the atmospheric air is attracted and 
absorbed, while the remainder carries off, by expiration, 
that matter in the blood which is either useless or inju- 
rious to the system. The  atmosphere we respire is a com- 
pound fluid, one portion of which is oxygen, or pure air, 
and another, and much larger portion, is noxious, or azo- 
tic air ; and i t  is  the former ingredient only which is at - 
tracted by the blood in its passage through the lungs, and 
contributes to the maintenance of animal life. I t  is from 
this combination that the heat of animals, and the reil 
colour of the blood, are supposed to be derived. 

These observations will enable the reader to judge more 
clearly of Mr Boag's theory of the action of aninla1 poisons. 
He adduces the following arguments in its support :-I. 
Man, and other warm-blooded animals, exposed to an at- 
mospheredeprived of oxygen, quickly expire. The poison 
of a serpent, when introduced into the blood, also causes 
death ; but carried into circulation by a wound, and in 
very small quantity, its operat~on is comparatively slow 
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and gradual. 9. The appearances, on tlissection, in both 
cases, are very similar. The blootl becomes of s darker 
hue, and coagulates about the heart and larger vessels. 
Tlie irritability of the fibres is nearly, in either case, de- 
stroyed to the same degree, and, in both circumstances, 
the hotly exhibits a strong tendeney to rapid putrefaction. 
3. Altl~ough I)r Mead mingled the venom of a viper with 
healthy blood out of the body, without perceiving it to 
produce any change in its appearance, this arose from his 
miring a very small portion of poison with a large portion 
of blood ; but if two or three drops of venom be m i x d  
with forty 01 fifty drops of blood, i t  immediately loses its 
vermilion colour, becomes black, and is incapable of coa- 
gulation. 4. I t  is, moreover, a remarkable circumstance, 
that the poison of serpents has most power over those 
animals whose blood is the warmest, and the action of 
whose heart is the most lively ; whereas, on the contrary. 
i t  is but a feeble poison to the serpent itself, and a very 
tardy instrument of death to most cold-blooded animals. 
The rcason of this, according to M r  Boag, appears to be, 
that colrl-blooded animals do not require a large quantity 
of oxygen to preserve their lives ; and this is indeed cvi- 
dent from the conformation of their heart and respiratory 
organs. 

Fontana's experiments, with a view to the preventir.11 
of the fatal eff'ccts of poisons, may be stated in a few words. 
H e  applied lunar c~ustic, which is a preparation of silver 
in nitric acid, and found, on so doing, that not only was 
the venom thereby rendercd innccuous, but that the cor- 
roding power of the caustic was greatly diminished. IIe 
nest woundetl a variety of animals, by means OF en- 
ver~o~ned teeth, and scarifying the wountls, he washed 
thcrn in a solution of lunar caustic and water: by this 
lneans the lives of the greater number of the animals were 
saved, though they belonged to species which he knew, 
in general, to be most easily killell, and the death of the 
others a a s  greatly retarded. Thcse experiments, we nlay 
aclil, were not connected with any theory. 

Now, the application of the follort-ing factsis mpposed, 
by nIr h a g ,  to explain the efficacy of It'on~ana's mpt- 
Inent, as well as to iilustrate tlie accuracy of his o h  
views :-I. Oxygen enters into the cornpodtion of all 
acids, and is the principle, as its name imports, upon 
which their acitli1.y depen[!s. 2. JIetals are united with 
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oxygen under various circumstances, but chiefly in two 
ways; the first is by burning them in an open fire, or, to 
speak more ~~liilosophically, by the contact of heat and air, 
when they are corl\rrtecl into metallic oxides ; the second 
is by the c!ecomposition of acic!s, when they form com- 
pound salts. 3. Oxygen is attracted by different metals 
with different degrees oS force; those which attract i t  with 
the least force are the more perfect metals, such as pla- 
tina, gold, anrl silver, ~vhich cannot be converter1 into 
oxides, except at very high temperatures; ~vliereas ar- 
v n i c  and inally other substances attract i t  strongly, and 
are usually found in combination with i t  even In the 
bowels of the earth. IS, therefore, the mortal eEects aris- 
ing from the bite ol'a serpent result, as stated by AIr Boag, 
from the subtraction of osygcn iiom the blootl, i t  is na- 
tural to suppose that the most efiicicnt cure must consist 
in the renewal of that \itai ingrttlicnt, and the most ob- 
5 iuus and easy mode of accomplizl~ing this will be, to em- 
]'lay such bubstances as are known to contain oxygen i n  
the greatest abundance, and to resign i t  with the great- 
est fbcijity. This  is precisely the cllaracter of the lunar 
caustic, xvhich is ~natle by dissolving silver in t11e n i t r~c  
acid, and aftermdrds evaporating and c~ystallizing the 
solution.' 

JVe may observe, that the strength of tlie poison varies 
greatly in the d~fferent kinds of serpents. Thus, the use 
of tlie lunar caustic, which, in the hands of the Abbt: 
Bontana, prover1 so eificacious when applied as remedial to 
tlie bite of the viper,  as found of little or no avail in  India 

' a s  a counteraction to the venom of the cobra de cupello. 
If i t  were not inconsiste~~t with our necessarily narrow 

limits, me might here exhibit a very formiclable list of 
species intligenous to India. But, referring the student 
c j i  herpetology to the splendid work of Ur Hussel oil the 
serpents of tlie coast of Coromandel, and to the writings 
oi Dautlin,t Schneider,: Ttragler,§ and otlier systenlnlic 

* See a paper, On the Poison of Serpents, by W. Buag, Esq. ,  
Asiatic Resuuches, rol. VI. p. 103. 
) Histoire Nat~:rellc drs 1h.ptllrs. 8 rols 810. 
$ Histaria Amphthu~rum KaturJc.s ct I.~ttcrariz, f~sclc .  I. et 15. 

in 8vo. 
J Hist. Nat. dcs Esp. l ; o ~ ~ v .  drs Srrpen l~ .  1ICc11tu d'dpri*. les 

Soles du Voyqeur (&I, Spin), p ~ r  .:can V .ylcl. Lat. cc Fr., 
410. illunluh, lW2.l. 



autl~ors, we shall confine our attention to the few species 
which follow. 

The viperine-boa (Paduin Cootoo of Russel) is not 
above a fgot and a haff long. Its bite is said to &ve rise 
to a slow wasting of the fingers and toes, analogous to 
what has been observer1 to occur io some leprous cases. 
A living specimen, however, which was in  excellent order, 
and bit some chickens ferociously, produced no conse 
quences more material than might have followed from 
any ordinary wound. 

The Russelian snake (Coluber Russelii) measures about 
four feet in length. 1t is an elegant species, of a pale 
yellowish-brown, marked throughout its whole length by 
a continuer1 chain or series of large oval spots, of a deep 
brown colour, paler in  the centre, aud encircled by a nar- 
row ~vhite edging. A chiclten, bitten in the pinion by 
one of them, was seized with convulsions, and died in 38 
seconds. Nmost  immediately after, the same specimen 
bit a stout dog, which was seized with paralysis and 
stupor, and died in 26 minutes. 

The whip snake is common in the Concan, where i t  
couceals itself among the foliage of trees, and darts at the 
cattle grazing below, generally aiming at the eye. A bull, 
which was thus wounded at Dazagon, tore up the ground 
with extreme fury, and died in half an hour, foaming at  
the mouth. This habit of the reptile is truly singular,- 
for i t  seems to proceed neither from resentment nor from 
fear, nor yet from the impulse of appetite; but seems, 
'' more than any other known fact in natural history, to 
partake of that frightful and mysterious principle of evil, 
which tempts our species so often to tyrannize for mere 
wantonness of power."" 

The hooded-snake (Coluber naja), or cobra de capello, 
so called in the Portuguese language from the appearance 
of a hood, ~vhich, when irritated, i t  produces b means 
of the expanded skin about the neck, is one of t i e  most 
noxious of the Indian reptiles. I ts  ~enera l  length is from 
three to four feet, and the diameter of its body about a n  
inch and a quarter. The  head is small, and is  covered on 
the fore-part wid1 large smooth scales, resembling in that 
respect the majority of the irlnocuous kinds. At a short 
distance below the head is a lateral swelling, or dilatation 

~- - 
Quarterly Resiu~r, rol.  xi^. p .  183. 
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of the skin, which is continued about four inches down- 
wards, after which it gradually sinks into the cylindrical 
form of the rest of the body. This is the portion which 1s 
capable of being raised and expanded at the pleasure of 
the animal. I t  is marked above by a large and conspicuous 
patch, closely resembling the figure of a pair of spectacles. 
The usual colour of the body is pale ferruginous-brown 
above; the under parts being of a bluish white, occa- 
sionally tinged with pale brown or yellow. The  terminal 
portion tapers gradually, and ends in a slender sharp- 
pointed extremity. 

In India this dreaded species is more universally known 
than any other. I t  is frequently exhibited as a public 
show, and being carried about in a covered basket, is made 
to assume a kind of dancing motion, for the amuv dement 
of the public. I t  raises itself up on its lower extremity, 
and moving its head and body alternately from side to 
side, i t  appears to keep time with the measured melody of 
" flutes and soft recorders." I t  is probable that the love 
of music, on the part of the serpent tribe, was anciently 
known in Palestine, as the inspired Psalmist compares the 
ungodly to the deaf adder, which stoppet11 her ears, ant1 
refuseth to hear the voice of the charmer, charm he never 
so wisely. The  individuals so exhibited are, in the first 
place, deprivecl of their poisonous fangs, although this 
customary extraction does not seem universal. " When 
the music ceases," says RIr Forbes, '' the snakes appear 
motionless; but, if not immediately covered up in the 
basket, the spectators are liable to fatal accidents. Among 
my drawings is that of a cobra de capello, which danced 
for an hour on the table while I painted i t  ; during whic!~ 
I frequently handled it to observe the beauty of the spots, 
and especially the spectacles on the hood, not doubting 
but that its venomous fangs had been previously es- 
tracted. But the next morning my upper servant, who 
was a zealous Mussulman, came to me in great haste, an11 
desired I would instantly retire and praise the Almighty 
for my good fortune: not understanding his meaning, i 
told him that I had already performed my devotions, and 
had not so many stated prayers as the followers of his 
prophet. Moharnmed then informed me that, while pur- 
chasing some fruit in the bazar, he observed the man who 
had been with me on the preceding evening entertaining 
the country people with his dancing snakes; they, ac- 
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cording to their usual custom, sat on the ground aroond 
him ; when, either from the music stopping too suddenly, 
or from some other cause irritating the vicious reptile 
\~liich I had so often l~andled, it darted at the throat of a 
young wornan, and infiictetl a wour.d of which she died 
in half an hour."' The  rattlesnake has been known to 
kill a dog in two minutes ; but Dr  Russel informs us, that 
he never knew the bite of the hooded-snake prove mortal 
to that animal in much less than half an hour. I t  can kill 
chickens, however, in less than half a minute. There 
are seve~al varieties of this species. 

Snakes are numerous in Guzerat, and occasioned con-> 
side~ahle ailnoyance to Mr Forbes during his resirlence 
near Baroach. Harrabhy, his head gardener, may be said 
to have paid them relig~ous veneration, and his assistants 
ca!led them by the most endearing names. It happened, 
however, that, on one occasion a younglady, morealarmetl 
than Eve, though in the same condition, was obliged to 
make a precipitate retreat through the garden fronl her 
bath, in consequence of the appearance of a cobrz de ca- 
pello. War was thereafter denounced against them. 

'rbe garcieu occupied by Sir James i\Iackintosli, while 
lie reaided at Torala near the town of Bombay, is also 
tlescribed by an eye-witness as a little aradise, but for its 
reptile inhabitants. " Snakes, from t i e  enormous rock- 
snake, who first breaks the bones of his prey by coiling 
around it, ant1 then swallows i t  whole, to the smallest of 
tl:e venomous tribe, giitle about in every direction. There 
the cobra cal:ello, whose bite is in almost every instance 
mortal, lifts his graceful folds, and spreads his large many 
coloured crests ; here, too, lurks the small bright-speckled 
cobra manilla, ~vhose fangs convey instant death."? 

W e  sliall here give a short account of some remarkable 
water-snakes, belonging to the genus Hydrus. Soon after 
the opening of the bar in the month of October 1815, 
rel~orts lxevailetl at  Madras that a great shoal of sea- 
snakes had entered the river, and that many natives while 
crossing hacl been bitten, and had in consequence died. A 
relvard was offered for each of these animals caught, on 
the contlition of its bein:: carried to the superintendent of 
police. l'autlauls were erected opposite to the two princi- 

* Orlclital hler.~olrs, vol. i. p. 41. 
-f Jou111a1 of a R e d e n c e  In InJm, by nlarn  Graham. 
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pal fords, and skilful natives, under the superintendence 
of Dr  ~WKenzie (to whom we are indebted for the in- 
formation) were provided with eau-de-luce and other 
remedies, and directed to afford inlmediate aid to those 
persons who might be unfortunately bitten. illany were 
bitten aecordi~lgly, and all of them exhibitetl the symp- 
toms usually consequent upon the action of a powerful 
animal poison ; hut none of them {lied. W e  shall briefly 
state a couple of CaSeS:--A native woman, in crossing 
near the land custom-house, was seen, while stepping out 
of the water, to shake something off which had grasped 
her'foot, and wl~icll to scvcral spectators appeared to be a 
water-snake. The woman, after advancing a few paces 
from the river, fell down, and was carried to the pandaul 
i n  a state of apparent insensibility. On examining her 
feet. two small but distinct mountls were perceived on the 
ankle of her right leg; her skin was cold, her face livid, 
her breathing laborious, and her pulse scarcely percep- 
tible. A ligature was immediately applied above the 
wound, which had been previously enlarged with a lancet, 
and a piece of the carbonate of ammonia, well moistened 
with pure nitric acid, applied, and thirty drops of the 
eau-cle-luce were administered nearly at the same time in 
a glass of water. In  five minutes more a similar dose was 
poured ddwn her throat, which seemed rather to increase 
the spasm a t  the chest, but the pulse became distinct at 
the wrist, though feeble. A third (lose mas repeated in  
three minutes more, on which she uttered a scream, a 1 ~ 1  
began to breathe more freely. About ten minutes hat1 
now elapsed since she had been carried to the pandaul, 
and in about three minutes more a tea-spoonful of thc cau- 
de-luce was given, which almost immediately producer1 
violent nausea a r ~ d  profuse perspiration. When a little 
salt was put into her mouth, she declared it was not salt 
but sugar ; and this the natives deemed an infallible sign 
of still-continued danger. She was soon, however, entirely 
relieved, and merely complail:etl for three or four days of 
a rlumbness in the limb abcve the woonrl. 

Another case was that of a lascar, who was bitten by a 
snake when about the mitldle of the river. I-Ie advar~ced 
a fewpaces after quitting the bank, and then fell down in 
violent convulsions. \Vhen brought in, hi-: breathing was 
laborious, his skin colt1 and clninmy, his countenance 
livid, and his pulse feeble at the wrist, but dist~nct at the 

VOL. 111. 0 
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ternplcs. -4 quantity of froth and foam was ejected from 
betmczn his closet\ ivelli. EIe too recovered after a similar 
treatment; bnt he ccmp!ained for many days that he hat1 
no left leg. 

A large healthy chicken n a s  exposed to the attack of a 
hydrus ~tlajor four feet long. It was bit in the foot, an~L 
in about ten minutes hegall to droop, and to show a slight 
convulsive flutter in both wings. I n  three minutes more 
i t  was convulsed; antl at the end of seventeen minutes 
from the infliction of the wound, i t  suddeuly ciropped 
down tlearl.' 

IVhile on the subject of poisonous snakes, it may hot 
be uninteiesting to the reader to peluse the recorded es-  
perience of a rnedical gentleman, who had himself nearly 
fallen a victim to the bite of one of these insidious reptiles. 
On the ]light of the l2 thof  May 1809, b1r John Macrae, 
civil surgeon at  Chiitagong, while stepping into the south- 
ern verantla of his house, observed a small dark-coloured 
snake gli~ling along the terrace. After several unsuccess- 
ful attempts, h e  succeeded in killing i t  with a small cane ; 
but in doing so the creature struck against one of Iiis 
ankles, wliicl~ i t  touched with the point of its fangs, but 
so slightly as to draw no blood. A few minutes after- 
wards, while undressing to go to bed, be fe!t a peculiar 
glow over his whole body, \vitli a strong palpitation a t  
the heart; but this he at first attributed merely to his 
exertions in killing the snake. H c  soon, however, becanlc 
very restless, and experienced a singular sensation as IS a 
warm fluid were circulating through his veins to the es- 
trernities of his fingers. H e  was then attacked by violent 
sickness, the heat of his body abated, and was succeedetl 
by a tlcatlly coldness of the skin and profuse perspiration. 
H e  tool; repcatecl closes of the spiritus ummonie com- 

I ) O B ~ : I L S  ; after w!lich the sickness subsided, antl his 
breathing became easier. So rntirely was the nervous 
sensibility of the palate affected, that on swallowing the 
first doses he was insensible to the nauseous taste of 
the alkali. In  the course of three hours he was out of 
danger. 

From the foregoing statement i t  appears, as observed 
by >Ir AIacrae, that, the first effect of the poison, on belng 

* Asiatic Researches, vol. a~ii. p. 329. 
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received into the body, is to excite the action of the heart 
and arteries, and to protluce a great heat over the whole 
body; and as a siroilarity of efftct proves a similarity of 
cause, and the'effect of all stimuli is to excite, i t  follolvs, 
in his opinion, that t,he poison of the serpent is a stimulus 
of tbe most polverful nature, which destroys life by its 
excess. 

D r  Russel has figured and desc~ibcd forty-three of the 
most common serpents of I-Iindostao ; and lie informs 11s 
that aqnantity of warm RIadeira taken internally, with an 
outwar11 application of eau-de-luce 011 tlie punctures, mas 
generally successt'ul in c u i n g  tlic bite of the most vcnom- 
ous species. H e  also states that the medicine called the 
Tanjore pill is equally efficacious. Of the foriy-threc 
varieties examined by Iiini, he found only sel en that mere 
proviiled with poisonous organs; and. on comparing thc 
effects of the virus of five of the o r ie~~ta l  species on brute 
animals with those procluced by that of the rattlesnake 
and the European viper, he remarked that they all exhi- 
hited morbid sy mptoins nearly similar, thougli they might 
differ i11 tlie degree of their deleterious power, ant1 the 
rapidity of its ope ratio^^. 

\Ve shall devote the remainder of this clispter to a con- 
sideration of a few of the fishes of India. 

Bornbay is supplied by the surrou~lding sea wit11 a 
variety of excellent fish. T h e  ponflrct is not unlike a 
small turbot, but possesses n more delicate flavour; anil 
the k ~ n d  called the black pomfret is still more highly 
esteemed. T h e  robnl, the scir-fish, and several others, are 
also excellent; but the bumbulo, a srnall species of an cx- 
ceedingly nutritious nature, is the favourite repast o€ the 
natives, who capture i t  In im~mense numbers. I n  a drier1 
state i t  furnishes au important article of commerce, and 
forms a principal article of f'ood among the laseals, or 
Indian sailors. 

The lntlian eel described by 7Villoughby (Icl~th. appcn. 
t. 3, p. 3), belongs to the genus l'richiurur. The  colout 
is pale brown, varied with spots of a so~newhat deeper 
hue. I t  is said to possess a certain dcgree of ~.lcctrical 
power, f ~ o m  which i t  derives its name of Tricl~izr?us 
electricus. 

T h e  extraordinary genus Gyntiletrus, of ml~ich the fish 
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1)opnlarly called thc king of the herrings, \vhich is ten 
feet long and not more t l ~ a n  six inches in diameter, is a 
northern esamlfie, also occurs in  the Indian Seas. T h e  
Husselian gynlnetrus, described by Dr Shaw from a 
drawing in possessioii of the ge~tlcman after whom i t  
was named, was talcen near Vizapapatam. 

T h e  Indian remora (Eche11eis ?zertc?.ntc.~] appears to 
occur in many different quarters of the world. Accordin;; 
to Con~melson, i t  is common on the coasts of' Rlozam- 
bique, where i t  is used for the catching of turtles. -4 ring 
i~ fa9tenerl to thc tail of the fish, ant1 a long cord inserted 
tllrough the ring. I t  is then carried to sea in a vesseI of 
salt water; and as soon as the boatn~en perceive a turtle 
asleep upon thc surface, they entleavour to approach as 
close to i t  as possible, ant1 then throrving the remora into 
the sea, they give i t  the proper length of cord. I f  i t  
perceives the turtle, i t  irnniediately attaches itself to its 
breast, nhcre it adheres so firmly as to enable the fisher- 
men to draw both within their reach. 'rhis species, ac- 
cording to Bloch, sometimes attains to the length of seven 
feet. 

T h c  Coryphene, or dolphin (C. Iiippurtcs), distin- 
guishcil by the splendour of its valying hues, occurs occa- 
sionally io the Indian Seas. T h e  gradual disappearance 
of its gorgeous colouri!~p when about to die, is regarded 
by the rntle sailors with as much deli<ht as were the 
changes of the expiring mullet by the luxurious Ro- 
mans. I t  is a strong ant1 vigorous fish, a voracious 
eater, and extremely rapid in its rnove:nents. F1)ing- 
fish are said to constitute its favourite food ; and its flesh 
is excellent. 

The  genus Srcl~.pcznn presents some singular and un- 
couth forms of animal life. The truncation of the head, 
its enorrnous size, and the remarkable processes with which 
i t  is furnished, bestow on several of the species a peculiar 
aspect. 'I'he Iiorricl scorpsna (S. horrida) may be pre- 
sumed from its name to present a somewhat unamiable 
appearance; and, in truth i t  resembles rather some ima- 
ginary or fictitious Inonst~.r, than the legitimate 
tion of Nature. W e  sllall not venture to describi'id&t 
preset1 t. I,: PC 

The insitlious dory (%e,ts in.sidicltor) inhabits the&"s 
and other fresh waters of' Intiia. I ts  colouris brigh;,sil, 
very, uqitb a bluish-green tint above, speckledwith black 
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spots. T h e  hody is apparently without scales. The  mouth 
is of a much more lengthened shape than in the others of 
the genus, and is so constituted as to form at pleasure a 
kind of tubular snout, by means of which i t  possesses 
the singular faculty of' ejecting a drop of water against 
such insects as happen to alight near the surface, or to 
hover over the foliage of aquatic plants. 

W e  may mention, as an example of the flat fish of the 
warmer regions of the world, the zebra sole (Plettronectes 
zebra), a very elcgant species, easily recognised by its con- 
trasted colouring, the upper parts being white, with a 
tinge of brown towards the back, and mal.ked from head 
to tail by numerous tlouble deep 11rown transverse bands, 
which pass also across the fins. T h e  body is rather longer 
in  proportion than that of the common sole (P. solen), 
and the dorsal and anal fins are continued on'wards i n  a 
line with the tail. This  inhahitant of tlie Indian Seas is 
highly esteemed as an article of food. 

Many species of Cl~retodon inhabit the same ocean. 
T h e  only example of the genus which we shall here all- 
duce is a fresh water species,-the rostrated chetodon 
(.CIL. vostrutus). T h e  length of this curious fish is about 
SIX inches; ant1 tlie culour of the body is \~,liitisli, with 
a dusky tinge upon the hack. I t  is rnarlietl by five trans- 
verse and nearly equidistant h r o ~ r n  bands. with milk- 
white edges: the first banll, which is narrower than tlic 
rest, passes across the head, tllrougl~ the eyes; the three 
next across the body; and the last across the base of the 
tail. T h e  dorsal and anal fins are very broad behind, ant1 
-the former is marked by a large black spot, boralered with 
white. This  extraordinary little creature is farnetl for the 
method by which i t  captures its prey. When  i t  perceives 
a flying insect, either hovering over the water or qliietly 
sunning its gauzy wings on the leaf of some aquatic plant, 
i t  shoots out a drop of water from its tubular mouth, so 
suddenly and with such unerring aim, as to tumble the 
insect i n  a state of stnpefac~ion on the,,surface of the 
stream. " I n  shootin;: a t  a sitting insect, says Dr  Shaw, 
" it is commonly observed to approach within the distance 
of from six to four feet before it explotles the water. \Yhen 
kept in  a state OF confinement in ;r large vessel of natcr, 
i t  is szid to afford high entertainment by its dexterity in  
this exercise, since, if a fly or other insect l:e f'astened to 
the edge of the vessel, the fish ~mmediately percr i~es it, 
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and continues to shoot at  i t  wit11 such admirable skill as 
very rarely to miss the marl;."' 

T h e  unicorn acanthurus (the ilfonoceros minor of Wil- 
loughby) is saicl ro occur both in the Indian and Arabian 
Seas. I t  was in  the latter locality that, according to For- 
&al, a fisherman observed an e a ~ l e  descend among a 
shoal of this species, and which, happening to transfis 
one xvith each foot, mas instantly killed and nearly torn 
as\intlcr by their sudden and violent separation i n  oppo- 
site directions. 

The  genus LYpart~s produces many interesting species 
along tlie shores of Hindostan. T h e  climbing sparus 
(Sp. scandcns) is not unlrlorthy of special record. I t  
measures about a span in length. T h e  skin is covered by 
a blackish n!ucus, and the dorsal fin is occasionally sunk 
in a longitudinal fossule. T h e  most remarkable pecu- 
liarity of this fish is the power of climbing, from which i t  
derives its spec~fic name. I t  performs this action by means 
of the spiny processes of the gill-covers, and moves at 
pleasure up the trunks of trees which grow by the water- 
side. I t  !!-35 ~ b s c r ~ ~ r ~ l  by Lieutenant Daldorff, a t  Tran- 
quebar, ascending by a fissure in che stem of the palm 
c:i!lecl B o ~ a s s u s  $flubellifer, and was also found to I)e 
so tenacious of' life as to move about upon the dry 
sand for some hours after i t  was captured on tlie tree. 
'I'lle nati\es regard the spines of the gill-covers as poi- 
50110US. 

T h e  Alacznnnda, or that l~ranch of the Ganges ~vhich 
has its source among the i:lferior hills on the  souther^^ 
side of the s;lowy mountains, produces, accortli~~g to 
llIessrs Raper aud Webb, a beautif'ui fisli called a~jher, 
which attains to tlle lcngth of six or seven feet. T h e  
scales on the back and sides are of an exquisite green, 
encircled by a bright golden border ; the belly is ~v l~ i te ,  
sli#htly tinged with gold; the tall and fins are of a 
dark bronze; and its flavour is equal to its external 
beauty.1- 

A fish calletl turcll~l in India inhab~ts  the lakes, ant1 is 
so highly esteemed as a nutritious a r ~ d  l ~ c a l t l ~ p  food, as to 

* General Zoology, vol. IV. p. 338. See also Naluralist's M i s -  
ccllnuy, n. 111. 07, md the Phll. Trans for I;(,> 
1' IUatr.~t~re of n Survey fur the Purpose of Discovering the 

Sources of the C.ingci. 
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be recommended for the diet of convalescents. I t  is the 
Oplricephulus striutus of Bloch. 

Of the scomher tribe, the leopard-mackerel (Sc .  tea- 
p a ~ d u s )  is nearly three feet long. I ts  colour is dusky 
blue above, and silvery on the sides ant1 abdomen, which 
are also marked by numerous oval black spots. This  spe- 
cies, which is much estcenlcd by the European residents 
as an article of food, is described by D r  Russel under the 
name of wil~gerunl. 'I'he rahlii goolivinda of that author 
(pl. 157) is the Indian surmullet (iZlullus Irtdicus). T h e  
aspect of the living fish is singularly beautiful, but speedily 
fades after deuth. Tlie upper parts of the head, neck, and 
back, are of a dark changeable purple, fainter on the sides, 
which are marked by a few longitudinal lines of azure 
and goltl. There are two oblong spots on each side; the 
first, situated near the centre of the body, is smallish, and 
of an opaline colour, or changeable from bluish-white to 
gold; the second is nearer the tail, of a larger size, and of 
a dark purple hue. T h e  abdomen is rvhite ; the dorsal-fin 
purple, streaked w ~ t l ~  light blue ; i1.c pectoral and anal 
fins are pink. This beautiful creature was observed hy 
I)r Russel near Vrzagapata~n. As an article of fuod it is 
not greatly esteemed. 

TVe may here mention the flyinggurnard (Tr ig lu  voll- 
bails), wl~icll stvinis in shoals, and ever and anon tlart- 
ing into the air, makcs its way to a considerable dlstancc. 
I t  is familiar to the Indian voyager. Several other species 
of flying-fish (belonging, however, to the genus E.socrt.tu~) 
arc likewise colntnon to the Indian Seas. According to 
Bloch, who quotes from Plum~er,  the spawn of one of 
them i s  so highly acrimonious, that tlie smallest portion 
cannut be applied to the t o n p e  or palate without pro- 
ducing immediate excoriation. 

T h e  mango-fi>h (Polyi ten~us paradiseus), so called pro- 
bably on account of its yellow colour, which rcsemblcs 
that of a ripe mango, is said by Dr  ltussel to Ile legartlerl 
as by much the most delicate food of any of t l ~ e  Calcutta 
species. I t  is called tujvsce inrtlcl~c!/ by t!le nati\es. An- 
other species of the same genus (P. plcbeius of Brous- 
sonet) is also an excellent fish for the table, and is much 
esteemed by the inhabitants of the Xlalnbar coast : being 
dressed in various ways, and somctinles tl~ietl and salted 
for sale. I t  occasionally rncdsures upwards of four feet in  
length. 
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Many caitilaginous fishes belonging to the ray and 
shark tribes are found along the I n d ~ a n  shores, and the 
file-fish (genus Balzstes) are very numerous. The  O s t r a  
cions, or trunk-fish, are distinguished by a bony crust or 
covering. The  triquetral trunk-fish (0. triqueter) i s  
about a foot long. It feeds on the smaller crustacea, 
shell-fish, and marine worms, and is itself much esteemed 
by East Ind~ans  as an excellent di-h. Species belonging 
to the genera Diodon, Z'etradon, Pegasus, and others, 
inhabit the fresh as well as the saline waters of Hin- 
dostan. 
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The Shells and Insects of 1ndi.z. 

Sepia-Conus-Ol~raCypraa-Ovuln-RIarginclla--Voluta--RIi- 
tra?a-Terehra-Eburna-RUCCIIIU~, kc.--B~ralves-Spondyl~ 
-Pectens, Re -Fresh-water She:Is-Pearl fisheries-Insects- 
Coleoptcrous Insects-Orthopternus Insccts-Hemipterous In- 
s~cts-Kermes-Gez or Manna-Ny rncnoptcro~~s, Neul.optcrous, 
and Dipterous Tr~bcs-Sdk-~~orm. 

IF, while engaged with the vertebmted or higher classes 
of the animal creation, we found ourselves embarrassed 
by the multitude of our materials, and, equally delighted 
with tlie beautiful forms and exquisite adaptation of 
structure which characterize so many species, were occa- 
sionally at a loss in our selection, liow much more must 
that same difficulty press upon us when me enter on the 
examination of the lower tribes ! When me consider that 
the ascertained insects of Great Br i t~ i l l  alone are more 
than ten times as numerous as ihe known quadrupeds of 
the entire surface of the whole earth, me may conceive 
how vast a field the science of Indian entomology would 
lay before us, werc we to venture upon any thing ap- 
proaching to a detailed exposition of its montlers. But  it 
is not to be expected that a general work like the present 
should achieve what even systematic treatises, exclu- 
sively devoteil to t l ~ e  subject, have as yet in vain entlea- 
voured to accomplish; a ~ l d  all that Ive shall therefore 
here attempt is a cursory notice of a fern of the more 
remarkable phenomena of insect life. I n  the first plt~ce, 
however, we shall devote a page or two to the tcs:aceous 
productions of India, for tllcre 

'' the por:eous East 
Showers on her sons barbar~c prarlr and gold ;" 

and shells are in themselves objects of too intercs!ing and 
ornamental a ndture to be left entirely unregardcd. 
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I t  is thought by competent observe~s, that the organi- 
zation and habits of the testaceous mollusca fit them more 
than those of any other clhss to illustrate the laws of geo- 
g~aphical  distribution. Slo~v of movement, and conse- 
q ~ ~ e n t l y  neither able nor inclined to ~vander far from the 
places of their b'i~ th, they are less likely than most other 
living creatures to extend ttleir sphcre of action, or to 
become intermingled with the species of foreign climes: 
and they are consequently supposerl, in the location of 
their vnr io~s  groups, still to represent with tolerable accu- 
racy the positions in which they mere originally placed. 
I t  is thus that they are qualified to throw light on a 
point much disputetl, and which wiIl probably never be 
resolved, viz. whetl~er animals, immediately subsequent 
to their creation, were left to distribute themselves uni- 
versally from a single centre; or whether each natural 
climate \vas at once supplied by other nleans than those 
clepcnding on the wandering propensities of species, with 
such forms of animal life as were fitted to breed and pros- 
per under the peculiar influences by which that climate 
\\,as cllaracterized. 

Uut, without a greater ~legree of precision than con- 
sists \$-it11 the present state of our knomledge, i t  will be n 
vain attempt to e d u c e  any general laws in relation to 
this important subject; for in truth, notwithstanding the 
splendid collections which exist in several of the British 
and continental cabinets, our knowledge of the tlistribu- 
tion of species is extremely vague ancl imperfect, in regard 
to all other countries except those of Europe and North 
America. I n  respect to Asia, especially, we are in almost 
total darkness ; for the collectors of Eastern shells have 
never paid the slightest attention to localities, and seen1 
inrleetl not to ]lave been aware that any importance could 
attach to the subject. T h e  voyages of Leschenault de 
Latour, and of Messrs D i ~ r d  and Duvaucel, have no doubt 
thrown sorne light on certain species of India an11 Ceylon. 
T h e  testaccous productions of the Indian Archipelago, too, 
are somewhat better linowrn since the (lays of Rumphius 
and Seba, in consequence of nulnerous observations made 
by RIAI. Pcron and Lesueur, during the expedition of 
Captain Bautlin, and by the investigations of M-M. Quoy, 
Gaymartl, ant1 Gaud~chaud, in that of Freycinet. T h e  
shells of Java have also been well illustrated by Kulk and 
Van Hasselt. 
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The same general fact applies to most molluscous ani- 
mals as to almost every other dqpartment of zoology, that 
the genera and species increase as we atlvance from polar 
and temperate to eqnatorial regions. Afrlca is probably 
too dry and sandy, hnt tlie more varied so~ls  of 11si;r and 
America, combining nearly equal heat with greater mois- 
ture, produce in those portions which occupy the torrid 
zone a more abundant store. 

As the countries to the description of which this volume 
is devoted have loug been known to Europeans, thc bean. 
tiful shells of Intlia and its islands are common in the 
cabinets of naturalists. T h e  Dutch, a t  the perlot1 of their 
maritime glory, were the principal importers of Asiatic 
shells, in collecting which they seem to have found as 
much pleasure as in cultivating talips ant1 other gaudy 
produclions of thc vcgetablc kingllom ; and of late years 
the English have aburldantly supplierl their oxn  museums, 
as well as those of the Continent, with the more commori 
or beautiful species, although httle zeal has been displayed 
by them in attempting to elucidate, in a philosopJiica1 
manner, the conchology of Intlia. A l t h o u ~ h  the shells of 
all warm climates possess the general character of bril- 
liancy of colouring, those whicl~ inl~abit the indiau Seas 
are so peculiarly remarkable in this respect, as to form 
indeed tlie principal ornaments of our collect~ons. But  
notwithstantling this, they are not in general so keenly 
sought after as those of countries less generally or more 
recently known. 

Of the cephalopodous mollusca which occor in  the seas 
which mash the shores of Hindostan, we nlay mention the 
Sepia oflciiralin ant1 tube~cukuta, from the black flultl con- 
tained in which, or in  some other specles of this family, 
China ink is sail1 to be manufacturetl. T h e  argonaut an11 
the common ant1 ~~mbilicated nautili,-the two former 
common in collections,-also occur in these waters. 

I n  the brief account which we have here to ~ i v e  of 
these protluctions, i t  is unneces.ary to arrange our rc~narks 
in  conformity w1t11 the order of systematic \vritcrs, more 
especially as we shall mention only a fern of the more 
splendid. T h e  genus Con~rs, celcbratetl for tlic beauty of 
its species, has numerous representatives in thc Indian 
Seas. Conus mnrnrr~rrrtn, with black anrl n'll~te spots, 
resemblin- hrecciatetl marble, L'. cetlu-nltlli, of which all 
the varietyes are lilgl~ly prized on account of tlleir great 
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beauty, C. anz~niralis, nli/Irpl~~~ctattls, literatus, gene- 
ralis, princejw, attrantius, and many others, the mere 
enumeration of which ~vould be unprofitable, are well 
known as productions of India. Some of these are con- 
sidered as of qreat valuc. A variety of C. cedo-nulli, 
according to Dill~vvn, has been valuer1 at  three hundred 
guineas. Of the beautiful genus Olir>a we need mention 
only 0. er!jthrostoma, maura, textilis, irisans, and fulmi- 
nun$. 8I;uiy rare and beautiful species of Cyprza from 
I~x l ia  adorn our cabinets, such as C. Argus, so named 
from its eyelilte spots; C. mappa, the markings of which 
hear so~nc resemblance to the sinuous coast-lines of a 
map ; C. tigris, the nlost common, but a t  the same time 
one of the most beautiful species ; C. testurlinaria, whici~ 
resemblcs tortoise-shell ; and C. moneta and helvola, used 
asmoney. Thc  Ouula ouiformis, resembling a large white 
egg, and various species of ~dfarginclla, are well known 
to students. Of the fine genus 1701utc~ may be mentioned 
V. i lfelo,  imperiulis, pcllis-serpentis, nnulica, musicu, and 
rrxilliim, the latter, striped with white and orange, greatly 
prized by collectors. T h e  M i t r e  are ahnost peculiarly 
I~:dian, and the finest species have receivcd distinctive 
names from a fancied resemblance to the headgear of the 
eccle~iastical tlignitaries, such a5 pcrpalis, pontiJicalis, car- 
dinrllis, a l ~ d  episcopalis. Ternbra ntaculnta and, flan~rnra, 
Eburna Zeylanica, n~eolata and spirata, may be men- 
tionrtl as esarnp!es of these genera, and the like might be 
tlone others; but, where technical terms alone could 
be eml;!oyed, it would be useless to adduce a long list of 
the many beautiful species of Buccina Dolia, I'iirpuru,, 
i h r p r r ,  Cussidcs, Tritons, Rrurices, I'!yrulre, Fusi ,  I'ur- 
billel/&, and other tribes which illhabit those seas. Of 
the land and fresh-water shells belonging to the trache- 
lipodous family, little is kno1r.n ; and we may ccnclude 
our remarks on the univalve shells by mentioning the 
CTrnb~.cff/r Indicn, which resembles an exp:~ntled parasol, 
and Pcrt~lla grancttina ant1 tsstudinariu, species of a simi- 
lar form. 

'rile cnnchifera or bivalve shells are usually less nu- 
merous in coilections than the univalve; but a large pro- 
portion of those known to naturalists is from India. T h e  
beautiful and siugular S p o n d ~ f i ,  various Pectens* Peda, 
Aviculre, illaflci, ant1 others of the family of Rlalleacea, 
of which the most remakable is the Jleleagrincl marga- 
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?.it*ra, which furnishes the mother-of-pearl of co~n- 
merce, are natives of the Eastern Seas. Ostrca foliuna 
grows on the roots of the mangrove and other 1ittor;rl 
trees. Tridaciza gigas. the largest sliell known, of which 
individuals have been found to tveigh from 400 to 500 
pounds, occurs on the Indian and Chinese coasts. A large 
valve of this shell, presented by tlie Venetians to Francis 
I. of France, is used as a baptismal font in the church 
of St Sulpice in Paris. T h e  fresh-water s!iells of India 
are as yet little kno:vn ; bat  although the genera Urrio 
and Anodon have tlicir fin-st representatives 111 the rivers 
and lakes of America, tlic spccics of these p;enera that 
have been brought from the East give pro~nise of an 
ample store to reward the labours of scientific inquirers. 
There are many beautiful spccies of Cni.dit~r, Card iun~ ,  
Tellina, J fuctra ,  >$!yo, Solen, and I'lrolus; but we are 
unable to communicate any information regardiag their 
history which mould interest tile general reader. 'r11e 
allied genera T7cnrts and Cythereu, named after the god- 
dess of beauty, whom the poets inaptly feigned to have 
emerged from the sea, are plentiful in all countries ; but 
many of the Indian species, such as V. literntn, p u c ~ p o c l ,  
Makubu~ica,  and C. tigr:~iiin ant1 ~ ~ ~ r i n a ,  are peculiarly 
beautiful. Wi th  the dspe,gillum J ( ~ c . n ~ r ~ r n ~  a tubular 
shell, having a disk surro~uitled by f i n ~ h i ~ t e t l  rays, so as 
to rcsemble the pipe of a watering-pail 1 ~ 1 t h  the nater 
issuin:. from it, we shall conc!utle our necessa~lly brief' 
enumeration. A few I!-ords, however, mill not he ~n i s -  
bestolved on the pezrl-fishery. 

T h e  pearl-fisheries of Ceylon are among the most cele- 
brated ; hut the most slilful tlivers come from Collesh on 
the coast of hIalahar, some of whom arc allc:erl to have 
occasionally remained under water during the lapse of 
seven minutes. According to the testimony of Mr  Le Beck, 
this feat was also performed by a CaEre boy at Cnrical. 
T h e  following is the usual mode of proceeding:-By 
means of two cords, a divingstone anti a net are connectetl 
with the boat. T h e  (liver, putting the toes of his right 
toot on the cair rope of the diving stone, ant1 th:~se of his 
left on the net, seizes the two cords with one hand, and 
shutting his nostrils with the othtr, plunges into the wa- 
ter. On gaining the bottom he hangs thc net arountl his 
neck, and tliro\vs into i t  as many pearl-sl~clls as he can 
collect wliile lie is able to reniain beneath the surface, 
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which is genernlly about two minutes. He then resumes 
his former posture, and, making a signal by pulling the 
cords, he is instantly hauled up Into theboat. On  emerg- 
ing from the sen, he discharges a quantity of water from 
his mouth anti nose ; but as there are genernlly ten divers 
to each boat, while fire are respiring, the other five de- 
srend with tlie same stones. Each brings u p  about one 
liundrcd ojsters in hisnet a t  a time, andif not interrupted 
by any acc~dent, will make fifty trips in  the course of a 
foie~;oon'. T h e  most frequent and fatal of the catas- 
trophes to which they are subjected arise from sharks, 
which, by biting the diver in two, prevent his reascending 
to the surface. 

The  natives entertain opinions regarding the formation 
of pearls s~milar to those of the ancients; imagining that 
they ale formed from de>vdiops, in connexion with suu- 
beams. I t  is recordecl in one of the Sanscrit books, that 
pearls are formeti in  the month of May, at  tlie approach 
of the Soontee star (one of their twenty-seven constella- 
ticns), xt which time the oysters come up to the suiface 
of !lie water to catch the drops of rain! W e  find the 
same idea expressed in the foi lowi~~g quaint yet beautiful 
passage from the 12th chapter of tile CosmogrnpJie and 
Discription of' Albion, prefixed to Eellenden's transla- 
tion of Hector Boece's History and Chronicles of Scot- 
lantl:-" Norv we mill schaw the nature of mussiilis and 
coclis, of q~lliilliir: many kindis ar ainang us. Suin ar  
s~ndll, with the meit thairof richt delicius to the rnouth ; 
utheris ar mair, nocht unlike, in  forme and quantite, to 
the samin mussiilis that hes the purpure; and howbeit 
t!lay Iuve na thing thairof, thay ar  y ~ t  richt delicius to 
the rnouth; utheris ar  laug ant1 greter, callit hors mus- 
sillls, ant1 are gotten in  sindry reveris, specialie in  D e  and 
Done ; and in thir mussillis ar generit the perlis. Thir 
a~us.rillis airlie i n  the morning, qtlken the 1ij"t i s  cleir und 
t c rnpe~wt ,  ojn~is thuir ?nouflris u lztill abons the watter, 
and??~ui.st yredelie su~ellis the dew o f  thehevin; and ,  crftir 
the mesuw ( L I I ~  quantite qj'the clew t l ~ u t  thny swellid, t h ~ y  
consaw a11d bredis the perk. Tllir mussillis ar  s s  doyn 
xieg of twiche and liering, that howbeit the vocebe never 
so small that is niaid on the bra beside rhaim, or the stain 

Arruunt of the Pearl-fishery in the Gulf of Manaar, in March 
and Aprll 179;. By H. J. Le Beck, Esq. 



THE SRELLS AX11 INSECTS O F  IKDIA. 111 

he never sa small that is cassin in the Jvatter, thay douk 
haistelie a t  ains, antl gangis to the ground, knawing weill 
in  quhat est~mation and price the frute of thair warnbe IS 

to a1 peple."' 

W e  shall now devote tlie rcmainder of our space to a 
few brief notices of the insects of India. I t  has been ob- 
served that real insect climates, or those in  wliich certain 
groups or species appear rather than others, may be re- 
garded as by no means certainly regulated by any isother- 
mal lines. Humboldt remarked in reference to the sinruliu 
and culzces of South America, that their geographical posi- 
tion did not appear to depend solely on the l~eut  of tlie 
climate, the excess of hum~dity,  or the thickness of tho 
forests,-but on local antl unappreciable circumstancea:l' 
Under certain limitatio~~s, however, it may be safely ad- 
mitted that temperature is extlemelj influential on the 
clistribution of insect life. An  increase of calorie seldom 
fails to produce a correspond~ng increase in the number 
and variety of entomological forms; and if; reversing the 
journey fro111 " Irldus to the Pule," we travel fro111 tlie 
hyperborean regions towards the sunny south, we shall 
find that the tiny nlultirudes accumulate in the wariner 
portions of the temperate zone till they swarm between 
the tropics.: A sirn~lar relation obtains betwcen the base 
and the summlt of mountuins. Such species as ~ n l ~ a b i t  
tlie plains of northern countr i~s are found to occur on the 
mountains in more southeru ones. Thus  the beautiful 
Apollo butterfly (Purnassius rlpollo) is a mountdinous 
species in  France, ~vllile i t  inhabits the valleys of Sweden. 

Of coleopterous insects the genera Afimela, Euchloru, 
Colliuris, Catascopus, ilyogoniu, and others, seem ~.eculiar 
to Asia. T h e  genus ~PZylubris is widely spread over the old 
world, and in atldition to the ilf. Ciclrorii, of w h ~ c h  the 
vesicatorial powers were xvell known to the ancients,$ 
General I-lard\vicke has describetl another specles es- 
tremely plenhful in  all parts of Dengal, 13ahar, and Oudc, 

Tait's Reprint, Edln. 1621, p. 41. + Personal Narrative, vol. v. p. 88. 
$ Introductlun to Entomology, by I<nby and Spence, vol. iv. 

p; 454. 
Amcenitates ;Icadcmica, t. VI,  p. 138. 
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2nd i:.!,ich :IS a blister incect Is said to be e q u d y  effica- 
cious as the Spanish fly." 

Of the genus B u p , ~ e s t i ~  many splendirl species, such 
an R. ocel/utu, occur ill India; and tllrougbout that 
vast ant1 \ a ~ i c d  country innumerable examples may be 
Sounr! c;f 111ariy other coleopterous 1ribes.t At nig l~ t  the 
ljre-Uirs glittcr by thousands among the dark recesses of 
the b:i~~i:i~i-tree; ant1 these same insects are observed to 
(lance i n  perl~atual motion around the outmost branches 
of the spreading tamarind, proc!ucing a br i l l ia~~t  and sin- 
gularly l~cautiful cffect. 

Tlie Ol~thrlpterous order, which contains, among others, 
the locust ancl g-rashopper groups, is the next in  succes- 
sicn. T h e  plague of locusts is known to India i n  like 
mallner as to most of the warmer countries of the globe: 

" Onlr arc1 t l~ey  comt*, a dark continuons cloud 
Of crlng1 cgatrd illyr~acls numberless, 
T1.c ru511111g of whose alngs is as the so.md 
0 1  a bruad river hradlong in its cource 
Plurigerl from a rnour~ta~r~ summit, or tl:e roar 
01 a U I ! ~  ocean in the nutunin storm, 
Ghatter~ng its billows on a shore of rocks.": 

\Ire are t~ l t l ,  indeetl, that during the raiuy season in 
Inc!i:l, insects of all kintls arc sometimes so numerous, 
; i r ~ ~ i  so active in thcir operations, that i t  becomes nrces- 
sary to rcniovc the lights from the supper-table. I n  re- 
gard to tile locusts, a correspondent of RIessrs Kirby an11 
Spcr.ce inforrncd these authors, that he \%.as eyewitness to 
an ~rnnlelise army of them which ravaged the Mahratta 
ccuntry, and mele supposetl to come from Arabia. Th is  
co lun~~r  estcntled fite hunclrcd miles, ant1 mas so compact 
when on the wing that i t  darkened the sun like an eclipse, 
so that ~;o shadow tias cast upon the ground, and some 
lofty tcntbs, d~stant  not rnore than two hundred yards 
frola the observer, were rendered invisible. This  was not 
tiit. Gry l lu s  n~, iy~ .a tor ius  of Linnaus, but a red species, 
:~ncl i t -  1)cculiar colour adder1 to t l ~ e  horror of the scene; 
fur, after having stript the trees of their foliage, it cougre- 

- 

* Asiatic. Hrsenrchcs, vol. v. p. 213. 
+ Suc IIlkrnl~e Natnrclle dc-; In~cctcs  (Cbie'~l~1idre.s) par A. S. 

Ol~v~,cr, fire vols in Jto, avec planches mluin1n5cs, llnd Species 
Cbncral c l w  Ci~lbopti.rp=, par ill. Ie L r o u  Dejean. 
: 'l't!alnba, vol. I .  p. 1119. , 
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gated around the bare and dcsolate branches, producing a 
hue like blood. " And. the sound of their wlngs was as 
the sound of chariots, antl of many horses lunning to 
battle." Another orthopterous species, nolv sufficiently 
colnmon in our kitchens and pantries, we mean the cock- 
roach (Blatta orientalis), was originally and no doubt 
unintentionally imported into Europe from the countries 
of our present disquisition. 

Among tlie lantcrn-flies, which form part of the He- 
mipterous order, the Pulyorn diadenla may be lnentionetl 
as an Indian species, reniarkable for its long spiny muri- 
cated front, \vitl> a triple tlivision at the crown. I t  is of 
a brownish colour, variegated with red and yellox. 

T h e  insects called ltcr111es like\vist? belong to the liemip- 
terous orclcr, and were Ilighly valiietl in commerce and 
mauufac?ure before the introtluction of the still more 
famous cochinc~rl (Cocclls cc~cti), which is a South Arne- 
rican species. T h e  Coccus ilicis is common in the south 
of Europe on the evergreen oak, and appears to be widely 
distributed over maiiy of the south-eastern countries of tlie 
ancient world. Though supplanted throughout the vreater 
portion of Europc by the America11 product, i t  is sz11 es- 
tensively used in India and tlie Pers~an dominions.' I t  
has bee11 employed from time immemorial to impart a 
blood-red or crimson clyc to cloth, and was known to the 
Phmnicians by tlie name of tllolo. I t  was called coccus 
( l i 0 x v . o ; )  by the Greeks, antl kermes or alkermes by the 
Arabians. According to Beckman, the epithet tiern~ic71- 
lntuln was applied to i t  during tlie middle ages when its 
insect origin came to be generally understood ; and hence 
our word tiermilion is derived. T h e  French term rrn- 
moisi is evidcnt!y from the Arabic. I t  is suppose11 to 
have been by means of this substance that the curtains of 
the tabernacle (Exotlus, sx\ ' i .  kc.)  were dyed of a deep 
red (which the word scarlet then implietl, rather than tlle 
colour so nametl in more modern days, wbich was un- 
known in the r e i p  of James I. when our Bible was trans- 
lated), and from tllc same source have been dc~ived the 
imperishable reds of the Flemish tapestries. The  scarlet 
afforded by cochineal was unknown in i ls  highest perfec- 
tion till the year 1630, when the singu1a1- power of the 
oxide of tin in exalting its colours was discovered in Hal- 

- - - - - -. 

Introduction to Entomolugy, and Uocha~ t's II~crozom. 
VOL. UI. m 
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land ; it  was soon after communicated to one of the cele- 
brated MM. Gobelins of Paris, ant1 may have contributed 
to the perfection of their tapestries.' Since the manu- 
facture or preparation of morocco leather has been esta- 
blished in this country, cochineal has been employed to 
~>rorluce the beautiful red colour which bears that name ; 
but iu Persia, Armenia, Barbary, and the Greek Islands, 
a similar colour was originally produced by the use either 
of ker~nes or lac.? T h e  colouring matter of the former 
is considered by D r  Bancroft as identical with that of 
cochineal, but combined with some astringent matter de- 
rived from the tree on which the insects feed. 

Lac is also the produce of an insect of the coccus kind, 
which is collected from various trees in India, where it is 
used in the fabrication of beads, rings, and other orna- 
ments of female attire. Whcn  mixer1 sand i t  forms 
grindstones ; ant1 added to lamp or ivory black, and pre- 
viously dissolved in water mith a little borax, i t  composes 
an ink. which, \\,hen dry, is said to be capable of resisting 
a considerable degree of damp or moisture. I n  this coun- 
try, according to the different conditions in which i t  is 
importetl, it  is called stick-lac, seed-lac, lump-lac, or 
shell-lac. I t  is chiefly used in the formation of varnishes, 
japanned ware, and sealing-war, although in later years 
i t  has been applied to a still more important purpose, as 
originally suggested by D r  Roxburgh,-that of a substi- 
tute for coch~neal in dyeing scarlet. T h e  first prepara- 
tions from it with this view were made in consequence of 
a hint from D r  Bancroft, and large quantities of a sub- 
stance termed Iuc-lalie, consisting of the colouring matter 
of stick-lac, precipitated from an alkaline lixivium by alum, 
were manufacturer1 at Calcutta, and sent to this country. 
At  first the consumption was so considerable, that i n  
the three years previous to 1810. the sales at the India 
House equalled, in point of colouring matter, half a million 
of pounds weight of cochineal.$ " More recently, how- 
ever, a new preparation of lac-colour, under the name of 
lac-dye, has been imported from India, which has been 
substituted for the lac-lake, and lvith such advantage that 

Quarterly Rev~ew,  vol. ix. p. 210. 
t Expe1.11nental Flegearches eoncernlng the Philoso hy of Per- 

manent Colours, Pic. By Edfiard Bancroft, BI. D., vat li. p. 167. 
+ Bancroft, ubi supru. 
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the Enst India Company are said :o have saved in a few 
months L14,000 in  the purchase of scarlet cloths clyetl 
with this colour and cochineal conjointly, and ivithout any 
inferiority in the colour obtained."" The  only mortlant 
formerly used with kern~es \\.as alum, 2nd the colour com- 
municated was blood-retl ; but Dr  Rancroft ascertaine,l, 
that aided by the solution of tin commonly used with 
cochineal i t  was capab!e of imparting as brilliant a scarlet 
as that dye, and one perhaps more permanent.+ 

Several other curious and valuable products are ohtained 
from Asiatic insects. T h e  pe-Iu, or ~vhite  \\,ax of the Chi- 
nese, i s  derived from one of these, prol~ably of the coccus 
tribe, described by the Abbit Grozier ; ant1 a nondescript 
Indian species produces a wax analogous to pe-la, first 
noticed by Dr  Anderson under the name of white lac. 
It rnay be obtained in  any quantity in the vicinity of 
Madras, and a t  a much cheaper rate than bees-was ; but 
the results of D r  Pearson's experiments do not conate- 
nance the idea that i t  can be atlvantageously usctl for do- 
mestic purposes, or a t  least for the making of candles.: 
Geoffroy had long since attributed to a species of kermes 
the property of producing a sugary substarice of a wliite 
colour, resembling manna ; and Captain Frederick men- 
tioned an article called gez or manna. found in Persi:~ 
and 11rmenia;S but h e  sccmed doubtful whether to attri- 
bute to i t  an animal or a vegetable origin. Nore recently, 
Generai Hardmicke has described an Intlian insect, under 
the name of' Cllertnis nlaunifif, of the size of the domes- 
tic bug. ant1 of a flattened oval form, with a rountled tail. 
From its abtlomen a quantity of saccharine substance is 
exuded, and assumes the form of a bunch of feathers, 
with a consistence like that of snow. T h e  insects are 
found on the branches and leaves of trees in mill~ons, and 
they there generate t h ~ s  feather-like secretion, till i t  be- 
comes elongatetl, and, d~opping  on the leaves, hartlens 
upon them into a suhtance resunlbling the most beautitul 
wax.11 

Introd. to  Entom. vol. i. p. 318. 
t It may he mentluned, howev~r,  that as ten or twelve pounds 

of kermes contaln no more eolour~ng matter t h a ~ ~  a slllylr po >nd of 
cochineal, the Intter at its crdlnary pllce 13 :~t'ter all the cl~enl~ost. 
: Philosophical Transactions, 1794. 
E Transactior~s of the Bombay L~tcmry Soc~ety,  vol. I.  
I! D e s c n ~ ~ t ~ o n o f  Gez or ~ I ~ ~ I I L ,  ~~a~at~cResearches !  vol. xiv. p. 189. 
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Intlia abonnds in hyn~enopterous insects, such as wasps 
and bees. T h e  latter build their nests in hollow trees and 
rocky caverns, and produce great quantities of wax nntl 
honey. At  times they prove troubleso~ne and even dan- 
gerous, ant1 often annoyed hIr  Forbes in his visits to the 
caves at Salsette and the Elephants. where they make 
their combs in the fissures of the rocks and the recesses 
among the figures, and hang in immense clusters. " I 
have  know^^ a whole party put  to the rout in the caverns 
of Salsette. and obliged to return with their curiosity un- 
satisfied, from having imprudently fired a gun to disperse 
the bees, who in their rage pursued them to the bottom of 
the mountains.". 

9 s  we are not aware of any remarkable peculiarities in 
the history of either the iVeuropte~ous or the Dipterous 
orders of Indian entomology, we shall leave these exten- 
sive tlivisions without any special comment, 2nd conclude 
our present sulnmary with a short historical notice of an- 
other insect production of the East, of the highest value as 
a branch of manufacturing industry, and now so univer- 
sally knotvn under the nanle of sillz. Though to ourselves 
" falnil~ar as household words," its nature and origin were 
but obscurely, if a t  all, known in ancient times ; and in 
the days of Aurelian i t  mas valued at its weight in  gold. 
This  was probably cwing to the mode in \vhich the ma- 
tcrial was procured by the merchants of Alexandria, who 
had no tlirect intercourse with China, the only country 
in  mhicll the silkworm was then reared. Though the 
manufactures of silk were lauded in terms of the highest 
admiration both by Greek and Roman authors, they were 
in  frequent use for several centuries before any certain 
knowletlge was obtained either of the countries whence 
the material was derived, or of the means by which i t  
was produced. By some i t  was supposed to be a fine 
down adhering to the leaves of trees or flowers ; by others 
i t  was regarded as a delicate kind of wool or cotton;+ and 
evcn thosc \vho had some idea of its insect origin were 
incorrectly informed as to the mode of its formation. T h e  
court of the Greek emperors. which surpassed even that 
of the Asiatic sovereigns in splentlour alld magnificence, 
became profuse in  its display of this costly luxury ; but  as 

* Ori rn td  3Iemo1rs, vol. i. p. 46. 
-t Roburtson's I-Ilstoncal Dlsqu~s~tlon concerning Ancient India. 



THE SHELLS AND INSECTS O F  1NIII.i. 117 

the Persians, from the advantages which their local situa- 
tion gave them over the met chants from the Arabian Gulf, 
were enabled to supplant them in all those marts of India 
to which silk was brought by sea from the East, and as 
they had it in their power to cut off' the caravans \~,hich 
travelled by land to Cl~ina through thelr own northern 
provinces, Constautinople thus became dependent on a 
rival power for an article which its sumptuous nobles 
deemed essential to the enjoyment of refined life. Of 
course the Persians, w ~ t h  the accustomed autl long-conti- 
nued rapacity of monopolists, raised the price to an cxor- 
bitant height, and many attempts weie made by Justinian 
to free his subjects from such exaction. An  acc~tlental 
circumstance is said to have accomplislied what t l ~ e  w~s-  
dom of the great legislator was unable to achieve. Two 
Persian monks, mho had been employetl as 111js:sionaries 
in one of the Christian churches established in India, hat1 
penetrated into the country of the Seres, that is, to Ch~na ,  
where they observed the natural operations of the silk- 
worm, and acquired a knowledge of the arts of man in 
working up its produce into so many rich and costly fa- 
brics. T h e  love of lucre, mingled perhaps with a feeling 
of indignation that so valuable a branch of commerce 
should be enjoyed by unbelieving nations, induced them 
to repair to Constantinoplc, where tlley explained to the 
ernperor the true origin of silk, antl the varlous modes by 
which i t  was prepared and manufactured. EncouragctL 
by the most liberal promises, they undertook to trans- 

[ 
ort a sufficient supply of these extraordinary worms to 
is capital, which they eff'ected by conveying the eggs 

i n  the interior of a I~ollom cane. They were hatched, it  
is said, by the heat of 3. dunghill, and the larva: were fed 
with the leaves of wild mulberry.' They worked, untler- 
went their accusto~netl metamorphosis, antl multiplicil 
uccord~ng to use and wont; and, in  the course of tirne, 
have become extensively cultivated throughout all the 
southern countries of our conti~ient,--thus efkecti~~g an 
important change in the commercial relations \vl~icli liatl 
so long existed between Europe and thc East.+ 

It is curious to cons~der how the breetllng of a f c v ~  mil- 

* Procopins, De  bell^^ Gotiliro. + See Glbbon's Ducl~l~e and Fail, kc. ( ~ r ~ g n  of Justinian), 
vol. iv, 
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lions of caterpillars should occasion such a disparity in 
the circumstances of different tribes of the human race. 
TThen the wife of Aurelian and enipless of  he Westerri 
'iVorld I\-as refused a garment of silk on account of its es-  
treine costliness, the most ordinary classes of the Chinese 
wcre clad in that material from top to toe ; and although 
anlong ourscl~es week-day anti holiday are now alike pro- 
ianed by uncouth forms, whose vast circumference i s  
clothed " in silk attire," yet our own James the Sixth 
was forced to borrow a pair of silken hose from the Earl 
of Mar, that his state and bearing might be more effective. 
in  the presellce of the ambassador of England; " for ye 
would not, sure, that your king should appear as a scruh 
before strangers." Xing Henry the Eighth was the firs1 
of the English sovereigns who wore silk stockings. 

The silkworm cultivated iu Europe is the same as that 
which produces the greater proportion of the Chinese ma- 
nufacture. I t  is the larva of' the B o ~ n b y z  z.rtlo~i. But in 
Heilt;nl and other parts of India, vaiuable silk is procuretl 
fro111 the cocoons of other species of moth. The  first of 
these, described by Dr Roxburgh under the name of 
Phalrci~o pupl~ia, is found in such abundance in many 
11arts of Bengal and the adjoining provinces, as to have af- 
iorded to the natives from time inlmemorial an inexllausti- 
I~le supply 0:' a very dilrable, coarse, dark-coloured silk, 
calletl tussels, much used by the Bralnins and other sects 
of Ilindoos. This species canliot be domesticated ; but 
the hill people go into the jungles, and when they perceive 
the dung of the caterpillars under a tree, they imme- 
tliately scarcli far them among the branches, and carry off' 
~vhatever they require. These they distribute on the as- 
seen trees (Tcrmiilalia alata g l ~ b r a  of lioxb.), and as 
long as they continue in the caterpillar state, the Pariahs 
w a r d  them from bats hy night and from birds by day. 
'he natural food of this species is the Byer tree of that 
land, called Rhatrlnus jujuba by botanists. The Ja- 
roo cocoons are produced from a mere variety of the kind 
just mentioned." , .  : r  

r ?  d he Arr~ndy silkworm belongs, however, to an en&+ 
fiferent species (the k'l~uLa.~ta cynthia, I)rury,t v'oL ii. 

-- 

* The tussch s~llianrm-moth apycars to be synon mous with 
the Bun10y.z s,!yll~ta of Fabrlcius It IS figured by &ruty in his 
Illustrations of Katural Iiistory, vol. 11, lab. 5. 
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tab. 6 ) ,  and appears peculiar to two districts in the inte- 
rior of Bengal, viz. Rungpore and Dinagepore, w!:ere i t  
i s  reared in a domestic state. T h e  food of this caterpillar 
consists entirely of the leaves of the common Riciiatis or 
Palma Christi, wllicl~ the natives call Arrindy, ant1 hence 
the name by which the insect is itself distinguished. The  
cocoons are in general about two inches long, ant1 three 
inches in circnmference, pointed a t  either end ; they are 
of a white or yellou,ish colour, :mtl their texture is es- 
tremely soft aancl delicate. T l ~ e  filament, indeed, is so es- 
ceedingly fine, that r l~is  silk cannot be wound off, but is 
spun l ~ k e  cotton. T h e  yarn is woven into a kind of coarse 
white cloth, of a seemingly loose texture, but of such ex- 
treme durability, tllnt the life of one person is scldorn 
sufficient to wear out a garment of i t ;  hence the same 
piece frequently descends from parent to child. It must 
always be washed in cold water.* 

The only other species of silkworm to which we shall 
refer is alluded to in an extlact of a letter published in the 
Annals of Agriculture by Mr A r t l ~ ~ i r  Young. It has 
been introduced into India for a goocl many years. " W e  
have obtained," r.ays the writer, " a monthly s~lkworrn 
from China, which I have rcared with my own hands, 
and in twenty-five days have ]lad the cocoons in my 
basins, and by the twenty-ninth or thirty-tirst clay a 
new progeny feeding in my trays. This makes it a mine 
to whoever woulcl undertake the cultivation of it." W e  
here close our sketch of the zoology of India. 

" THESE  RE THY G L O R I O U S  WORKS, PAIIFLT O F  G O O D  ! 
ALDIIGHTY I THINE THIS UNIVEILSAL FR.\BlT. 
TUUS WONDROUS FAIR; THYSELF H O W  woxnnous THEN ! 
UNSPEAKABLE ; W H O  SIT'ST A B O V E  THESE HEAVENS, 
To us Invrsrnzs, OR n1Jrr.y SEEN 

IN TIXESE THY LOWER W O R K S ;  YET THESE I)ECT.ARE 
THY GOODNESS B E Y O N D  THOUGHT, AND I'OIVEH ULYISE." 

* Spe Account of the Tusseh and Arrindy Silkm.orrns of Ben- 
gal. Ry W ~ l l ~ a m  Roxburgh, M.D., F.R.S.B. L!nn. Tranr., 
vol. sii. p. 33. 
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Oun knowletlge of Indian vegetation, althougli extending 
itself with a rapidity almost unexampled in the botanical 
history of any country, is yet extremely limitetl. Nor call 
this be a matter for surprise when we call to mind the 
prodigious extent of our Asiatic possessions, reaching as 
they do from within six degrees of the equinoctial line to 
the thirty-fifth degree of northern latitude, with a range 
of temperature from that of the torrid zone to regions of 
perpetual snow. While, therefore, i t  is quite impossible, 
from deficiency of materials, to give any t t~ ing  like a com- 
plete vlew of the Indian flora, whether we look to syste- 
matic details or the geographicald~stribution of its species, 
there is ~rlucll interesting information, concerning the use- 
fui, singular, and beautiful plants of this fine country, 
tllar, may be transferre11 to these pages. 

What  we do know of the vegetable productions of our 
Indian territories is to be ascrlberl almost exclusively to 
the munificence of the East India Company, their <& 
tional tlesi~e to becorne acquainted with the economical 
resources of the vast country they govern, add to the 
unwearied esc~tions of the gifted l ~ ~ d ~ v i d u a l e  in their 
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service. Before we proceed to the more immediate details 
of this sketch, it will not be uninteresting to trace an out- 
line of the progress of oriental botany. 

Of the earlier labours illustrative of our snbject, tlic 
most eminent is the IIor tus  j l ~ a ~ a b a ~ i c u s  of IIenry Van 
Rheede Van Drakenstein, governor of the Dutch sett!e- 
ments i n  the East Intlies. Th i s  valuable work, consisting 
of twelve folio volcrnes with excellent plates, was pub- 
lished in the latter part of the seventeenth c a ~ t u l  y, and 
made us  acquainted with about 800 11lants from ilialabar. 
Subsequently appearctl a cataloaue of the plants of Ceylon 
by Paul I-Iermann, the Tl~c.snurus Ze!jlc~nic~ls by Uur- 
mann, and in 1737  the Flora Ze~jlunicn by Linnmus. 
Much was done after this date to cstend a kno\vletlge of 
Indian plants by the personal exertiol~s of I h n i g ,  John, 
Klein, Heyne, Rot,tler, Buclianan IIamilton,andotl~ers; hut 
the most important evciit was the formation of t l ~ e  Botanic 
Garden at  Calcutta, which took place in the ycar 17%. 
'fbisinstitution wasat first managed by its founder, Colonel 
Kydd, but soon came under the sul~erintendence of the 
celebrated D r  Roxburgh: mbose zeal anrl ellelgy both en- 
larged its stores and establislled his orrn fame. A HOT- 
tus Bengab~zsis, or " Catalogue of the Plants growing 
in the Honourable East Intlia Company's Botanic Garden 
at  Calcutta," was p~ in ted  by Dr  Carey in 1812, the year 
in which Dr  Roxburgli was oblige11 to leave Intlia on nc- 
count of his declimng health. 'I'lle manuscripts of thi:, 
excellent man contain descriptions of above 2500 plants, 
illustrated by nearly 2000 drawings executed by native 
artists, copies of ~vhich esist in the Company's filuseurn. 
From this source was compiled that maguificent nvoll;, 
Roxburgh's Plants of the Coast of Coromandel, in  three 
volumes folio ; and it has also seived as a foundation for 
a Flora Itldica, of which D r  Carey and D r  I\'alhch pub- 
lished the first two volumes in octavo, extending as f:ir n i  
the first order of the L l n n ~ a n  class Yc~~itrr~rclrin. This 
work, which was not contin-clecl, contains many ne~v 
species described by Walhch. Captain James ant1 Cap- 
tain Bruce Roxburgh, ho\r,ever, anxious to s l~ow ihc 
world how deeply the botany of India was i~~ t le l~ tcd  to 
their father's labours, ~ ~ r ~ r i t e t l  in 1832 t l ~ c  F l o ~  I ~ f d i c t ~ ,  
as left in his manuscripts. I t  is a valuable book, and on 
account of the limited impression, ruust soon bccome a 
very rare one. 
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I n  1811, whcn the garden mas for a short period under 
the ~lircction of D r  l31ichanan I-lamilton, well known by 
liis Travels, liis Accou~lt of the Fislies of the Ganges, ant1 
his Coninientary on the Hortus dlalnharicus and Herha- 
r i u m  iln~boy~~ense, the number of species amounted to 
3500.. 
4 Of Dr TValIic11, the present superintendent, me must 
not in this place speak as the feelings of private friend- 
ship might otherwise dictate. H e  ent'ered upon his artlu- 
ous office in 1815, and his indefatigable energy a1111 
scientific perception have only been equalled by the de- 
votcdness wit11 which he gave himself up to the duties of 
his situation. His exertions, i t  has been observetl, have 
rarely been exceetletl in  any country, and certainly have 
never been paralleled in a tropical climate. " A t  his sug- 
sestion, tlic D~rectors of the East India Company placetl 
the garden establishment upon a foot~ng far surpassins 
any thing of the kind known in Europe. T h e  spot of 
1;ro1lnc1 is no less than five miles in circumference, ant1 
up\varcls of three hundred gardeners and labourers are 
employed in the charge of it. Gardens in connexion u-ith 
i t  11nve been formed in other remote parts of the Indian 
possessions : collectors have been sent out to discover new 
;mtl especially useful plants, and the residents and other 
gentlemen attached to science were invited to send the 
vegetable productions of their respective districts to Cal- 
cutta, both in a living and dried state; and among these, 
the I-Ionourable Colonel Gardner, fbr along time the Com- 
1)any's resident at Sylhet, furnished most extensive ant1 
valllable collections.' t. 

T h e  result of this enthusiasm has been a most noble 
and extensive collection, not o11ly of living plants, \vhich 
have been freely distributed, but of preservctl specimens, 
which were lransmitted from time to time to the Con>- 
p;~ny's Museum. The herbaria, in fact, communicatetl by 
various intlividuals from all parts of India, and amassetl 
by L)r 7Vallich himself in his excursions to Nepaul, to 
Singapore and Penang, to the kingdom of Oude, the pro- 
vince of Itoh~lcund, the Valley of Deyra, and, lastly, 
to the court of Ava, the coasts of Martaban and Tenas 
serim, bccanie so extensive as to contain nearly nine 

' IInok Bot. RIisc. vol. ii. -f hid 
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thousanil species, and a11 almost incalculable number of 
tluplicates. 

A voyage to Europe having been pronouncetl intlis- 
pensably necessary for the recovery of Dr Ji'allich's health, 
which 11atL become areatly enfeebletl by repeated attacks 
of fever, h e  arrive11 in England in 1R2Y, bringing with 
him the grcater part of his enormous collections, in 
order that he might deliver them in person to the Court 
of Directors. Two great objects immediately occupietl 
his attention : T h e  first mas the arrangement of the 
collection ; for, with a princely liberality ant1 d ~ i c  apprc- 
ciation of the importance of natural science, the direc- 
tors elnpo~vercrl him to proceetl to the distribution of the 
duplicates among the principal public ant1 priratc inu- 
seums in Europe and America ; ant1 this laborious, yet 
pleasing task, he proccerletl at once to perform. I t  is, horn- 
ever, yet more delightful to reflect, [hat the generosity of 
the Company has been every where met with an equally 
generous sentiment of gratitcde ; upwards of thirty of the 
most eminent botanists in Europe having come forward 
to undertake the publication of ~nonopraphs of the more 
extensive and interesting families.' Thus  will a splenrlid 
series of Asiatic plants. brought together at great labour 
and expense, be rendered available to the progress of' 
science in the shortest possible pcriorl of time.? T h e  
second object of Dr IVallicli's attention, imrnetliately after 
!lis arrival in this country, was the preparation of a su- 
perb rvrrrk upon Indian plants, a~hich mas in due rime 
completed in three folio volumes, under the patronage of 
the East  India Company; ant1 \i,llich, for scientific de- 
t a i l s ~ n d  exquisitely coloured plates, are worthy of such 
auspices, and of perpetuating the name of their most 
estimable author.:. 

A very beautiful volun~e, full of valuable information, 
has recently appeared, from the pen of hIr J. Forbes 
Royle, illustrative of the botany, chiefly, of the Hinin- 

Wall. PI. Asiat. Rar. Prehce. 
t The magnificent herbarium fol.mrd by Dr l\'all~ch, and helreted 

from the general collection for the ~ I U S Q U I ~  of the blonr>ru.able the 
Directors of the East l n d ~ a  Company, has been pres~ntrd by them 
to the Linnsean Soc~ety. 

$ The  work all~lclrcl to is the Plants: Aair~tica! Rrrriores. or 
Descriptions and Flgurrs of n select Number of East Itjdran Pla~~ts ,  
by N. Wallich, 111. e l  Ph. D. 
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lnyan mountains.' Blr Royle, as superintendent of the 
Ilonourable Company's Botanic Garden at  Saharunpore, 
which is only thirty mi!es distant from the base of that 
great alpine barrier, enjoyed ~ecu l ia r  facilities of becom- 
ing acquainted with its natural productions; and the 
work before us is sufficient evidence that he has industri- 
ously availed himself of thcm. 

W e  terminate this brief notice with mentioning the 
labours of an excellent friend, Dr  Richard Wight, whose 
name m~l l  ever be associated with the cause of Indian 
I~otany. Besides contributing very largely to the I~erba- 
rium brought home by Dr Wdlich, he has for a consider- 
able time employed collectors and tlraftsmen at his own 
personal cost. H e  returnetl to his native country a few 
years ago, bringing with him a collection of nearly 4000 
species ant1 100 ,00~  specimens, all gathered in the presi- 
tleucy of 1Iadras. These, follolsing the example of the 
East India Company, 11e most liberally distributed ; antl 
at the same time commenced a work? on the botany of 
the I'enirisuln, iu conjunction with a gentleman eminently 
qualified to aqsist him, Dr  Walker-Arnott. One volume 
apl~earetl in 1934, and the second is in a state of forward- 
riess. In the mean time Dr  Wight  has a g a i ~  returnetl to 
the scene of his labours, and has already made many ad- 
d~tional iliscoveries, antl sent home extensive collections. 

I t  is extremely difficult to form an estimate of the pro- 
bable extent of the Indian flora, tile vegetation of many 
parts of the country being entirely unknown, and almost 
every wherc very imperfectly explored. I n  fact, in  the 
letnote distlicts, little more has been done than to follow 
tile courses uf rivers. Tile herhariurn in the Museum of 
the East 111tlia Company contains about 9000 species, in- 
cluding those known and describetl by Roxburgh in his 
manuscript catalogue, most of 1v11icli mere at  that timc 
new. T o  this amount remain to be atldetl a considerable 
r l u ~ ~ ~ b e r  of rielv species in the collection of Dr Wight. I t  
was the opinion of the latter gentleman, that when 11c 

* Illustrations of thc Botany and other Branches of the Naturd 
IIistory ot t h e  IIIIII:II 1jd11 llo~~~lta~ri!, and of the Flora of Cash- 
rnera By .I. Ful be< lioyln, E q .  
t Prailrornl~i I:l,~rn> I ' P I I I I I ~ I I ~ F  111,Iiie OrIentdis, by Robert 

JT'lglrt, :,I 1) , F. L. S., Sc., a81d G. .I. Wd!!;er-Anlott. LL. D., 
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returned to India h e  ~ i ~ o u l d  be able to collect as maily 
species in the presidency of Madras alone as we ha le  at 
present from the whole of our possessions there. Dr \Val- 
lich obtained, from his own personal exertions in the 
Valley of Nepaul, antl within an area of about sixty miles 
i n  circumference, up~vards of 2500 species. Twevlc months 
was the space of time devoted to illis labour, and it cannot 
be supposed that he succeetled in rl~scover~ng all the 
table productions of that district. From these nntl other 
data, i t  may be assurnetl that \ire are not acquainted, at 
the present moment, with the half, or possibly even tlie 
third part of tlie Indian flora, especially if  we take inlo 
account the families of F e r ~ ~ s ,  I\"osses, Hepatica, and 
Algc. 

By the discoveries of Dr  ~ITallicli :tiid his zealous coad- 
jutors, a great accession of knoli.ledge has been gainetl 
respecting the geographical distribution of many natural 
families of plants; and although this will be developetl in 
a more perfect and useful manner when his collectioi~s 
shall have beqn described, yet even a list of those families 
which have been ascertained to belong (as far as ~ v c  know) 
rxciusively to India, or to abound or to Irave their maxi- 
mum in that country, will not, we hope, be withoul 
interest to the botanical reader. 

T h e  following families are exclnsively Indian :-Clile- 
nacere (confined to the island of hIarlagascar), Diptcro- 
carpere, Afemecyleff, Alangiex, Aquilarinerc, Stilagincrc, 
Brexiacec (confined to Madagascar), Hydroceree (con- 
fined to the island of Java), Nepenthee (India antl 
China). 

T h e  follo~ving families either abound in species or have 
their maximum in India :- 

Araliacee, Nymphreacex, Nelumbonee, Capparidea, 
Flacourtiacea, Anonacea, Myristicca, Dilleniacea, Lau- 
rinec, nlenisperrnea, the true Sterculiacea and the section 
Dombeyacere of the same family, Mor~ngez,  E~lcocarpc:~. 
Salicaria, Myrtacerc, Combretacez, Bntalaces, Olscicec, 
Leguminosre, Urticea, Artocarpec, Euphorbiacez, Celaq- 
trinea, Rhainnea, Sapindacea, Vitcs, RIeliacez. Cetlrelex, 
Aurantiaccir, Conl~ar.tcc;r., ,Imyritlc:c, IiurserdceSt., Ana- 
cardiaceilc, Ochnacc:~ ,  13;1l~,t111inr;c. R c ~ o I I I ; I ~ G : ~ ' ,  1'1pe- - 
raceie, Cucurbitacea, Cinchonacea, Lorantl~clr, Logania- 
ceae, Asclepiadca, Apocinea, Convolvulacea, Ebr~:acele, 
Jasmine=, Myrsiuex, Cyrtanilracce, Uignoniacea, Cy- 
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cadea, Uommel~r~ca, Scita~niiiele, Smilecee, Pandanere, 
Aroidex. 

We are precluded by the limits of this article from 
entering into any details relative to the proportion which 
the number of species in the different farnilies bears to 
rhose hunt1 in other parts of the world Such calculations, 
I~esitles, could~ve even introduce tliem,~r.oultl befarfrom sa- 
tisfactory, if drawn from such partial knowledge as we pos- 
sess. Tlle llurnber of species in  some families is, however, 
already known to be very large. I n  the herbarium brought 
together by L)r Wallicl~, there are about 750 Leguminosre, 
500 Cincl~onacere, nearly the same number of lf'ilice8, 
about 300 B~cphorbiucere, 300 Orcliidcre, and 300 Gra- 
nrinem; while, if we select a few of the genera, we shall 
lint1 him to possess 114 syecles of CGIL,I/IU, 105 Grids of 
Ficus (fig), 61; of Convolvulus, 88 of Hzcellio, 79 of Jus- 
ticin, 72 of Cypelus, 4.6 of Urtica (nettle), 1.3 of Loran- 
thus, 40 of L o ~ o u s ,  39 of Tetraiathera, 27 of Rubus 
(bramble), 26 of Que,.cus (oak), 1 1  of Viscum (mistletoe), 
Stc. 

The  vegetation which characterizes an Indian landscape 
depends upon so many circumstances, and varies so much 
according to situation and elevation, that i t  is not easy to 
convey more than ageneral impression by means of words. 
Tlie warmer parts partake more or less of the features of 
a tropical,-the colder ones of those of an alpine flora. 
Iii tbe IGW grounds bordering the seashore, especially of 
tlle pctrinsula and islantls, the cocoa-palm, with its lofty, 
straight, and naked stems and feathery tuft of arching 
leaves, forms large groves, and, often lining the coast for 
Inany miles in succession, is a striking and conspicuous 
object. Sandy tracts of country on the seaside also pro- 
duce various species of Acacia, whose finely divided foli- 
age is oneof ttie first a~tractions to the eye of the stranger. 
In  such places the Euphorbia antiquorii)n is common- 
an odd-looking, threecornered, and thorny kind of spurge, 
t l ~ c  juice of which is supposed to furtiisl\ the Burmese 
with poison for their spears and arrows. One of the most 
frequent and pleasing features in the landscape throughoht 
Hintlostan i s  the iuxuriant and umbrageous mango-tope, 
yielding alike shade and subsistence to the inhabitants. 
' t h e  lnango (3fungife~a Irldlcu) is a large tree wittifoli- 
age somewllat ~ese~nhling that of the Spanish chebtt~ut, 
and p~oducing a froit v;hieh is said to vary in shape, 
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colour, and flavour, as niucl~ as apples do in Europe T h e  
fruit is brought to Europe in agreen stare, as a~vell-known 
pickle; but in  Intlia i t  is esteemed when ripc a delicacy 
by the rich, snd a nutritious diet by the poor. Accortl- 
ing to Forbes, mango and tamarind trees arc usually 
planted when a village is built. " Some of the plantatio~~s 
or topes are of such an extent, that ten or twelve tbousand 
men may encamp under shelter. I t  is .r general p~acticc, 
when a plantat~on of ~nango-trees is ~nade,  to dig a well 
on one side of it. 'The well and the tope are marrietl- 
a ceremony at  which all the ~ i l l agc  attends, and large 
sums are often espenilccl. T h e  well is consideretl as the 
husband, as its waters, which are copiously furnished to 
the young trees dul-ing the f i ~ s t  hot season, are supposed 
to cherish and impregnate them."* 

No country in the \vorltl produces so large a number of 
forest trees as I I ~ ~ I I L  ; many of them of the highest value 
for timber, and, un11l;e oilr European ones, often distin- 
goislietl for ample leaves and large and fragrant flowers. 
Nothing can be more glo~ious than the appearance of an 
Indian scene during the period, or soon after the rhiiiy 
season. when the whole country is replete with fragrance 
and verdu1.e; when many of the more delicate herbaceous 
plants, which l ~ a d  vanishetl or lai~guished under the in- 
tolerable lieat, put forth their blossoms of every hue wit11 
astonjslling ~xpidity, and secm by their wild Juxuriance 
to express their joy anti gratitutle to the great Author of 
Nature. An entlless variety of shrubs adorn the hedges, 
wluch are often formed of some kind of Eupho~,biu or the 
odoriferous Parrdnnus, while cucurbitaceous plants, and 
a vast number of bindweeds and other climbers. interlace 
their flexible branches, overtop the hedges, and decorate 
even lofty trees with festoons of livlngdrapery. A speciesof 
TTI'CWOZU~L~ILI~S ascends to the tops of the highest branches, 
and produces a beautiful white flower with a fringed 
border, but which, expanding only in the night, is rarely 
seen ; while the abundant fruit, nearly as large as a s~nal l  
orange and of a vivid scarlet colour, is very ornamental. 
So numerous are clin~bers of this description, that trees 
and shrubs are lashed as i t  were together, and the In~lian 
forests or jungles are thereby oftell rendered in~penetra- 
ble except to wild animals. Where the silk cotton-tree 

Forbes' 01 ~en tn l  3lcl11o11 s. 
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(Bonlbnx L'eilru) an11 the Deccannee-bean (Butea superba) 
abountl, the cKect which IS produced, by .the crimson 
blosso~ns of tl!e one and the scarlet blossoms of the other, 
has becn dcscribetl as inconcc~vably splendid. These con- 
tractccl by their black stalks, ol~serves Forbes in one of his 
poetic tlescriptions, give a brilliant effect to the western 
ivoods, ~ v h i c l ~  appear at sur~set like i~rrrnense forests in a 
glow of file. T h e  cocoa-palm has been alreatly mention- 
cd as forming a remarkable spectacle on tlre coasts of sonle 
parts of the country ; other paluis must not, however, be 
c,~nittetl in this picture, particularly the palrnyra tree 
(13ora.?.sus~flabrll$1ri1~is), one of the largest of the Indian 
species, growing to fifty or even a hundretl feet I~igll, and 
surmounted by a circle of enormous fan-shaped Ienrcs. 
The Cu,yota wens, nearly as lofty as the cocoa-tree, has 
a trunk sornetirnes nearly three feet in  diameter, and :L 
twice-i'eatlrcred crown of leaves. 1\11 these, however, 
yielcl in Srace to the betel-nut tree (drccn cntcchu), thc 
po-ka-tshiltoo of tlre Hindoos,-a palm cultivated all over 
India for the sake of the fruit, the celebrated betel-nut. 
The  trunk of tllis beautiful species is perfectly straight, 
forty or fifty feet high ant1 about twenty inches in  cir- 
cumference, srnootli and of nearly equal thickness throuxh- 
out its whole length. " There is a peculiar delicacf i ~ :  
the proportion end foliage of this tree," says Forbes. 
" which makes it generally admired ; the Indians coin- 
pare it to an elegantly-for~ned and beautiful \von~an." I t  
will bz at once felt horn strikingly these princes of the 
vegetable kingdom must characterize the aspect of those 
districts wllere they most abound. Nor must we forget 
to particularly admire, in the scenery of this country, Llle 
scvelal klntls of Bc~mhusu, all pass~ng under the popular 
riarne of bamboo. I t  is a native of tropical regions, and 
tl~ough a grainineous plant, attains almost an arborescent 
c l~ar~c te r ,  be111g from thirty to a I iu~~dred  feet in height ; 
and, when bending gracefully before the ivintl, is affirmetl 
by Hurnboldt to be one of the most remarkable objects in  
the landscape. 

The  tanks and streams in Intlia present a variety of 
11c;iu tit'ul floivcrs, mostly belongirlg LO tlre genera Nduni- 
Lo, N y  ~ ~ l p l r ~ i  a, and lfillir r.sia, but going under.the geheral 
rlenorninat~on of water-lilies. 'I'hese tlelight in.& wann 
atmosphere, but the shade affortletl by the surrounding 
groves is a t  the same time congenial to their nature; and 
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their broad blossoms of various hues, as tllcy float on the 
surface of the quiet water, are the admiration of iiati\fes 
as well as of foreigners. 

As we leave the plains and ascend the hilly country 
of tlie north, v e  find a region in wliicli, at different sea- 
sons of the year, both the climate and vegetation are to 
some extent charactelistic of temperate and tropical parts 
of the world: so that rve have no reason to be surprised at 
finding even the cllltivatiori likewise participating in this 
double nature. There are tv:o crops during tlie year, 
according to R4r Royle ; " tlie one called tlie lrhvreef or 
rain crop, sown in May antl Juuc and reaped in October; 
tlie other solvnin October and real~ed in RIarcli and April, 
called the ?ubbec crop." The first of these crops consi\ts 
chiefly of rice, cotton, indigo, and inaize ; tlie secontl of 
wheat, barley, oats, millet, a ~ i d  other productions of tcin- 
perate countries. 

I n  the Saliarunpore garden, one thonsand miles to the 
north-west of Calcutta, and as many feet above the level 
of the sea, Rlr Royle naturalized in the open air the vari- 
ous fruittrees of India and China, Cabul, Europe, and 
America ; viz. thc plantain, custard-apple, sharldock, 
orange, lemon, guava, mango, tamarinrl, Lmcllee, Lo- 
p u t ,  Longnn, IVa~npcc, alinontl, peach, nectarine, apricot, 
plunl, pomegranate, grape-vinc, npplc, pear, quince, mul- 
berry, fix, walnut, and many others.' This is a curious 
fact, nntl perhaps not to be paralleled in any other pal-t uf 
the worltl. 

A t  a greater elevation a more remarkable change is 
observed in the vegetable forrris, and at 5000 feet the flora 
is more decidedly that of a colder region. " On arriving 
at  what may be called the mountains, though they are 
not separated from the low hills by any distinct boundary, 
we have a very elevated region. consisting of one inoun- 
tain heaped on another. ant1 rising to a great height ; so 
that when any fall happens in winter their tops are for a 
short time covered with snow. The  inhabited valleys 
between these are in general very narrow, antl are of va- 
rious degrees of elevation, probably from 3000 to GO00 
feet of perpendicular height above the plains of I'uraniya. 
Of course they differ very much in their temperature ; so 
that some of them abound in the ratan antl bamboo, both 

* Rojle's Illustrations, p. 10. 
VOL. I I t  I 
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of enornlous dimension, whilc others produce only oaks 
and pines. Some ripen the pine-apple and sugar-cane, 
~vhile others produce only barley, millet, and other grains. 
The  timber trees consist of various oaks, pines, firs, wal- 
nut, chestnut, hornbeam, yew, laurels, hollies, birches, 
Gordouias, niicl~elias, &c., most of them species hitherto 
unnoticecl by botanists."' 

Captain Raper, in his Survey of the Ganges, when 
spealting of the vegetation at a great elevation, mentions 
similar productions,-especially a species of oak, bearing 
acorns as large as pigeons' eggs and of the same form,- 
and abundance of hazel and walnut trees. 

Of numerous European genera we find representatives 
in those regions, exhibiting a physiognomy derived from 
their elevated situation, which strikingly corresponds with 
that of species exposed to a similar temperature in other 
parts of the wo~ld. Roses are found in the tropical, but 
more pIe;~tifiiIIy in the temperate and frigid reb~ons; 
while brambles delight in  the two latter. The  genus 
Pvinruia occurs at  an altitntle of 5000 feet; Androsace, 
which is always more truly alpine, at 10,000 feet On 
the EIinilnaleh range we find Geu~n, and several species 
of Ribes (currants). Rhododcntlrons, Andromedas, and 
Guallherias, have a range from the temperate to the frigid 
regions. Captain Herbert and Lieutenant Gerard, who 
ascended Changshel, a ramifieatioll of the snowy range 
which separates tile waters of the Pabur and Roopin, 
found, in the month of September, juniper, black and retl 
currants, at an elevation of 11,280 feet. Farther along the 
ridge, at 13,000 feet, the surface was clothed with " luxu- 
riant pasturage, richly enamelled with a thousand flowers, 
many of which were familiar to them as the production of 
Europe." Rhododendron arborcum, the most beautiful 
species of a beautiful genus, rises among the mountains 
to rile height of a tree, with a trunk of more than twenty 
feet in length, bearing large clusters of vermilion-coloured 
flowers at thc ends of' the smaller branches. Rose-coloured 
and white varieties were found by Dr Wallich on the 
very summit of Shenpur, in Nepaul, at an elevation of 
lo,o0o feet. The  strawberry abounds. and the nearly 
allietl genus Ijoiota~~tllla furnislies among others twojrmost 
remerliable species, P. jbrnlosrl and utrosunguinea,, which, 

II.m?iltun's Account oP Seyaul. 



for the sake of their fine red dowers, 11al.e been trans- 
ported from the lofty peaks of Nepaul to the gardens 
of Europe. Among these heiyhts we also observe a s p e  
cies of Cypripediunz, nearly allied to tlic European and 
American ones. C. aenzcsfum ant1 insigne, which diifer 
so much from their congeners, do not belong to ATepaul, 
as has been commonly believed, but were discovered, as 
Dr  Wallich informs us, on the mountains of Silhet. 
The Unzbellifrr; which for tlie most part require a 
moderate temperature, abound in those regions. Very 
few species occur in the plains, but the alpinedistrictsare 
so rich that 127 are now inciuded in the Indian Flora, ac- 
cording to Mr Royle's calculation ; and amon; them have 
been described no fewer than eight new gene1.a. At about 
1000 feet above the Valley of Nepcill, the Senus Pznzl,\., 
of wliich eight species are known to inhabit those 11iy11 
grouncls, becomes conspicuous. Some of them are ~ r o r t l ~ y  
of particular notice,-especially the Pintcs Deodar, closely 
resembling the true cedar, and confined to great eleva- 
tions ; the P. e.~celsa of the Plantce iisiatica Rrrriores. n 
gigantic tree with cones nine or ten inches in length ; al~tl  
P. WWchbiana of Wallich, also an immense cedar-lilre tree 
with purple cones, from which the Tartars prepal-e a 
kind of indigo. 

Cultivation is carried on at a great elevation on t l ~  
Himmaleh. AIr Koyle saw mlleat and barley st 8000 
feet on the sides of Urukta ; i\Ir Gerard found the former 
at 10,000 feet, and Captain Webb at 12,000 feet, on the 
southern slope of the range. T o  the northward of Kuna- 
wur the climate changes, and there is but one crop in the 
year: here, nevertheless, on the western face of l'arliyul, 
~uxuriant crops of wheat, barley, buckwheat, and turnips 
are produced at 12,000 feet above the sea. I n  a late journey 
through the north-eastern parts of Kunawur, Dr Gerard 
writes that he came upon a village at a height of 1-1,,700 
feet, and the thermometer on two mornings was 17", yct 
the sun's rays were oppressive, and all tlie streams and 
lakes, which were sheeted wit11 ice during the night; were 
free and running by two o'clock. The finest crops of barley 
are reared here, and to irrigation and solar lient the peop!e 
are indebted for a crop. The doctor thinks it quite plobn. 
ble that crops wouid vegetate at l(i,000 nntl Ii,ooO feet. 
On the north-eastern front~er of ICunawur, he attained a 
height of more than 80,000 feet without crossing ; 



and notwithstanding tbls elelation, he felt oppressed by 
the sun's rays, though thc air in the shade mas freezing.* 

T h e  discovery of a beautiful species of palm in the 
Valley of Nepaul must be regarded as an extraordinary 
phenomenon, ant1 an exception to the general character 
of tlie vegetation of a mountain region. I t  was found 
by Dr IVallich in one circumscribell spot, at  an e le~a-  
tion of 5000 feet above the level of the sea, and lias bee11 
named by him Chamrerops 1Martiana.f after the cele- 
brated Brazilian traveller and naturalist Von Martius, 
whose magnificent work on the Palms of Brazil fully 
entitles him to any distinction that one man of science 
can confer on another. 

I t  is at a height fully equal to that of the Valley of 
hTepaul that the beautiful and graceful family of ferns 
h e ~ n  to develop themselves in prodigious luxuriance 
and variety; no; do they cease to flourish under an ele- 
vation of lo,Oo0 feet. hlosses, of which many very curi- 
ous kinds have been forwarded to this country by Dr 
TVallich, prevail for the most part in similar situations. 
Lichens are more sparingly scattered than in Europe, 
and constitute, as in every other part of the globe, the 
llmits of mountain vegetation. 

W e  regret that we have been obliged to content our- 
selves with so meagre a selection of facts illustrative of 
the distribution of plants in India, and especially in  the 
stope~dous range of the Himmaleh. W e  are also re- 
luctantly compelled to abstain from entering upon a con- 
sideration of the laws which influence vegetation In 
mountainous region- subject of singular interest to 
the natural historian.:: 

- 

' Royle's Illustrations. 
t For a beautiful representation Of this palm, see the Pla~rtrp 

Astahcle Ranores. 
$ The reader will find much isformst~on on t h i ~  subject 111 

Hoyle's lllustrallons. 
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CHAPTER VII. 

Some Account of a f e w  qf the more remarkable Indian 
Plants, i l l  which the Species are urranged according 
to the ivaturnl Families to which they belong. 

Plants deserving of particular Notice in the Famllics, Ranuneula- 
ces-Nymphaacese-Papaveracete-Dilleniacez - Magnollaces 
-Malvaccse-D~pteroc.vprac-Ternrtraemiaces - Combretacea! 
-Acerace;e-Ampell~deae-Thym~lea!-Santalace~Rosace;e- 
Leguminos~Urt~ces-.4rtocarpc~Belulinrae-Euphor~iac~~ 
- C e d r e l e s - A u r a n t i a c e - A n a r a r d i a c ; e - P i p p  
-Valerianes-Cinchonaces- Lorantheae-Apocyneae-Verbe- 
naeple-Asphodelez-Palmae-Gram~neao-Ferns and Aeotyle- 
donous Plnnts-Rlosses-Alga:-Fungi. 

RANUKCULAOE.83. 

IN this family are four species of aconite, natives of the 
mountain ranges of Northern India. All are said to be 
virulent poisons; hut one of them in particular, the dco- 
niturn fero*, of which a beautiful figure is  given in the 
Plantre Asiatice Rariores, is celebrated, and would 
appear from various experiments to contain a principle 
nearly, if not quite as powerful, as strychnine, the upas, 
and wooram poisons. According to Dr  Wallich it is 
probably the most deleterious vegetable poison of Conrl- 
nental India. The  Sanscrit name is visha (poison), ant1 
this author has satisfaclorily ascertained that a poisonous 
plant, alluded to by D r  Hamilton in the following pas- 
sage, and called bish or hikh by the natives, is really to be 
referred to the present species. " This dreadful root, of 
which large quantities are annually imported, is equally 
fatal when taken into the stomach or applied to wounds, 
and is in  universal use for poisoning arrows; and, there 
is  too much reason to suspect, for the worst of purposes. 
Its importation would indeed seem to require the atten- 
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tion of the magistrates. The Gorkhalese pretend that it 
IS one of their principal securities against invasion from 
tile low countries, and that they could so infect all the 
waters on the route by which an enemy was advancing, 
as to occasion his certain destruction."' TJpon this ac- 
count it has been remarked by M'allich, " his statement 
of the belief of the Gorkhas, that the bikh would protect 
them from foreign invasion, and his opinion that such a 
kind of defence might be easily frustrated, have been fully 
verified during the late war with Nepad. I n  the Turraye, 
or low forest lands which skirt the approach to that coun- 
try, and among the lower range of hills. especially at a 
place called Hetounra, quantities of the bruised root mere 
thrown into wells and reservoirs, for the purpose of poi- 
soning our men and cattle; the attempt, however, was 
very soon ciiscovered."t 

I t  is added by the same author, that the bikh is  em- 
ployed in the noi.thern parts of Hindostan for destroying 
tigers. Arrows poisoned with that drug are shot from 
boas fixed near the tracks leading to their watering- 
places ; and it generally happens that the animal is  found 
riead there. The tuberous roots are imported into the 
plains, and sold at the rate of a shilling a-pound. 

According to Mr Royle, nearly one hundred species of 
Ranunculacee have been discovered in the Hilnmaleh 
range. 

NYMPHA?ACEB. 

The beautifd plants composing this family abound in 
India ; but each particular species appears to be confined, 
according to hfr Royle, to a limited range of territory. 
Their seeds are farinaceous, like those of Nelumbium, 
and are eaten by the natives in  a raw state, as well as  
roasted. The Chinese boil the creeping stems and use 
them also in curries. I t  is not uninteresting to remark, 
that the Egyptian mode of sowing Nelumbium specio- 
sum, the Egyptian bean of Pythagoras, bakla kogbte, 
Coptic bean of Persian authors, by enclosing it in a l$l of 
clay before throwing i t  into the water, is stillprai'&d 
in India. 8 .  

* Ihm~l ton  s Account of Nepaul. 
t Walllch's Plant;e As~atlca! Rariores. 
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P.iPAVERACE.E. 

Although the Hirnrnaleh possesses three species of Me- 
conopsi.~, there appears to be but one really indigenous 
poppy in India, the Pupavo- glabrum of Koyle. This is 
found in corn fields on the hills, at an elevation of from 
5000 to 7000 feet. Red, and vhite poppies, holve~er, are 
so extensively cultivateti as to afford a revenue of " nearly 
two millions a~~nually."' Both kinds are said to yield 
opium of an excellent quality. The chief cons~imers of 
this drug-so valuable as a medicine, but so fearfully 
destructive when otherwise eml~loyed-are the Chinese; 
and British India has to bear the reproach of sup111 ing 
them with a poison, the dreadful consequences of wlich 
are reeognised alike by heathens and Christians. T h e  
penal laws of China hare been found utterly unavailing 
to prevent this unhallowed traffic. 

DILLENIACEa. 

D r  Royle mentions that the species of Dillenin yield 
valuahle timber; and that the fleshy divisions of the calyx 
of D. speciosa ant1 D. scubrella, \vhich, as they enlarge, 
unite and enclose the carpella, have, when ripe, a pleasant 
acid flavour, and are eaten by the natives, as well as added 
to their curries. 

3lAQXOLIACE.E. 

There are few genera in which the species are all so 
beautiful as in l~lugnolia. T h e  family is a small one, anti 
though its focus, as Professor Lintlley has observed, is un- 
doubtedly North America, where the woods, the smamps, 
and the sides of the hills abound with them, indiviiluals 
straggle on the one hand into the West India Islantls, 
and on the other into India, through China and Japan. 
A charming species, named by Wallich Magnoliu insig- 
nis, was founcl by him at Sankoo, in the great Valley of 
Nepaul, and on the mountain Sheopur, towards its sum- 
mit, a spot which appears to he singularly rich in a splen- 
did vegetation,-for there too were also found the white 
and rose-coloured varieties of the tree rhododen~lron, and 
the Quercus ~emecurpifoliu, rising to the height of nearly 
a hundred feet, and with a trunk between twenty and 

' Royle's Illustrat~ons, p. ti6. 



136 ACCOL'NT O F  REBl.4RKAB1,E IIiDrAN PLANTS. 

thirty feet in circumference. Even Magnolia insignis 
is  a tree of vast size, the body being frequently four or 
five feet in diameter. When in full blossom, i t  is affirmed 
by its estimable discoverer to be one of the most magrii- 
ficent objects ever beheld ; the large, fragrant, and beauti- 
ful yellowish-white flowers being produced in  vast num- 
bers amidst the dark-green foliage, and succeeded by 
oblong cones of purple capsules, from which the scarlet 
seeds are suspendedby delicate white threads. This noble 
tree will b e a ~ ,  there is  little doubt, the climate of Great 
Britain; and to try the experiment, at least, was one of 
the many laudable objects to which D r  Wallich looked 
forward on his return to lnd ia  

The flower of the champac, used in some of the reli- 
gious ceremonies of the natives, is a species of Miclrelin. 
It is frequently praised by Sanscrit poets for its elegant 
appearance in the black hair of the Indian women. A 
blue flowering champac is said to exist; but the Bramills 
insist that i t  expands only in Paradise. 

HALVACEX. 

hlalvaceous plants abound in the tropics, forming, ac- 
cording to Humboldt, onefiftieth of the flowering ones. 
In  India they are very numerous, and many species are 
put to economical uses. I n  China the well known Hibis- 
cus Rosa Sinensis is used by the people to blacken their 
eyebrows and the leather of their slioes. The different 
varieties of Gossypium, which furnish the cotton of com- 
merce, and some of which are cultivated in  India, belong 
to this place. Cotton is  common over the whole of India; 
yet it is calculated that, of the 300,000,000 of pounds 
consumed annually by Great Britain, Hindostan does not 
supply above a twentieth part.' Hibiscus cannabinus, 
the gong-kura of the Telingas, is much cultivated by the 
natives. According to Roxburgh, the leaves of this hand- 
konie herbaceous plant, which is from three to seven feet 
high, are used as an esculent vegetable, tasting like sor- 
rel ; ant1 the bark is converted into a substitute for hemp, 
to which, however, i t  is in every respect greatly infe- 
rior. Rlany other inembers of this family abound in 

* Royle's Illustrations, p. 97, where the reader will find a maw 
uf valuable informatlo11 relating to the cotton of commerce and the 
speclcs and varieties of Gosaypiam mhlch produce it. 
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strong fibres, capable of being converted into good cord- 
age: Mr Royle mentions, in particular, Hibiscus 
st~zctus, which shoots into long single twigs, with fibres 
long, fine, and strong, and beautifully white and glossy. 
He remarks that it is well worthy of esperiment, whether 
it might not be profitably substituted for some of the 
plants which now engage the attention of the agriculturist 
in India. 

DIPTEROOARPEZ. 

T h e  sad-tree ( S h o ~ r a  robusta) is a mafificent ob- 
ject, and affords the most valuable timber of' Hindostan. 
LMr Royle informs us that it extends even to tlle foot of 
the Hjmmaleh rauge, being found all along it, to the 
neighbourhood of the Jumna, forming vast forests, fre- 
quently unmixed with any other tree. I t  produces the 
best resin in tlle continent of India for naval and other 
purposes, and the natives also prefer i t  to burn as incense 
in their temples. Lord Teignmouth and Sir William 
Jones collected evidence of its being employed in several 
superstitious practices of the country, some parts of which 
are too interesting not to be transcribed: '' T o  ascertain 
with a degree of certainty the persons guilty of practising 
witkhcraft, the three following modes are adopted:- 
1. Branches of the sad-tree, marked with the names of 
all the females in the village, whether married or unrnar- 
lied, who have attained the age of twelve years, are 
planted in the water in the morning for the space of four 
hours and a half; and the withering of any of these 
branches is proof of witchcraft against the person whose 
name is annexed to it. 2. Small portions of rice enve- 
loped in cloths, marked as above, are placed in a nest of 
white ants; the consumption of the rice in any of the 
bags establishes sorcery against the woman whose name 
i t  bears. 3. Lamps are lighted at night; water is placer1 
in cups made of leaves, and mustard-seed oil is poured 
drop by drop into the water, whilst the name of each 
woman in the village is pronounced. T h e  appearance of 
the shadow of any woman on the water during the cere- 
mony proves her a witch."' Grains of rice are frequently 
resorted to by the deluded natives in other superstitious 
rites. When desirous of obtaining an answer to their 
- - 

* A s ~ a t ~ c  Researches, vol. iv.  
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prayers from any cf their deities, they apply several 
~nois:enerl grains to each side of the idol's body; then, 
after relating all the particulars of their case, they en- 
treat him to signify his gracious pleasure by allowing 
some of them to fall on one side or the other. I f  the 
grains fall from the wrong sjtle, the image is unfarourably 
tlisposed, and the petitioner begins the ceremony anew. 
The rice is again wetted and applied; and as the particles 
are just as liltely to drop from one side as the other, Ile 
never eventually fails of success. 

T o  Dipterocarpee belong some of the most splendid 
trees of India. T h e  genus Dipterocarpus itself, the typc 
of the family, is famous for affording the carjan, or wood 
oil of the English; that obtained from one species in pai- 
ticular is, according to information kindly communicated 
by Dr I\'allich, equal to linseed oil as a drying oil for paint- 
ing, and superior to i t  in conservative properties. Six 
Dipterocarpi are enumerated by Dr  Wallich, and several 
are represented in Blume's Flora J a m ,  of which D .  tri- 
nercis and r e t ~ s u s  are from one hundred and fifty to two 
liuntlred feet in height ; D .  spa~~oghei, one hundred feet 
in height and above ten feet in diameter; D .  gracilis, 
equally thick, and one hundred and fifty feet in height. 
These trees must therefore rank among the most noble 
ornaments of an Indian forest, and deserre the appellation, 
" uiborcs vastissimre." Dryobalanops CflmpAora, or the 
Sumatra camphor-tree, supposed by some botanists to be 
a species of Dipterocarpus, also rises to an elevation of 
one liundred feet, and is remarkable for yielding a kind 
of camphor, which is found lodged in  cavities, a Sew 
inches wide, in the heart of the trnnk. One tree will 
yield from ten to twenty pounds of calnphor, called se 
tul~tong. I t  is said to be more pure than the common 
camphor of commerce, which is obtained from a kind of 
laurcl, the Luuvus Camphors. 

The Indian genera, Hopea and Pateria, are likewise 
referred to this place; the former, containing some magni- 
ficent trees, was named in honour of Dr Hope, Professor 
of Botany in the University of Edinburgh ; the latter is 
known for the resin it produces, which is  said to resemble 
copal, ant1 to be called by that name in India. The  best 
specimens have the appearance of amber, and are manu- 
fictured into ornamenls. I n  its recent and fluid state it  
forms a good varnish. 
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TERIiSTROE311ACEiE. 

The tea-plant of Chi,]& has lately been found to exist 
in the greatest abundance in Upper Assam ; a discovery, 
justly considered to be of such vast irnportance, that D r  
\I;allich, Mr M'Clellaud, a n d  filr Griffith mere sent, as a 
deputation frorn Calcutta, to investigate all the circum- 
stances connected with the pl.oduc~ion of t111s valuable 
shrub. The  result is in the highest degree satisfactory ; 
and there is no tloubt whatever, that an extensive tea- 
trade will be established in this quarter in the course of a 
very few years. A Kamtee of rank, named Chi-long-fu, 
residing at Suddeya, inforrned the deputation, that, in all  
those countries to the eastward of Assam, tea is used at 
meals instead of water, and that during the hot season, 
it is the only drink of those who can afford to procure 
it. Mr Bruce, who has made several escursions, espe- 
cially into the Singpho country, in search of tea-forests, 
has discovererl many localities in which the plant is 
growing wild, in such profusion, that the manufactwe 
might be commenced without waiting for the formation 
of regular plantations. The  tea produced on the zdjoin- 
ing frontier of China is very highly valued by the natives 
themselves, and there is no reason to suppose, that the 
plant on the Indian side will prove of an inferior quality. 
M r  Bruce has very recently published a work* containing 
an account of the mam~facture of the black tea, as prac- 
tised at Suddeya, and as we cannot obtain a copy of the 
work, me shall extract some of the information contained 
in it from another source. " A  map of the tea-tracts, ap- 
pended to the book, shows that they lie principally to the 
sonth of the Debree river, or tributary of the Brahma- 
poutra. Between the Debree and the Hurro Dehing (an- 
other offset of the Brahmapoutra, running like the former 
east and west), which is called the Muttuck country, is 
one vast tea-tract ; but no tea is found north of the De- 
bree, between that stream and the main channel of the 
Brahmapoutra. South of the Burro Dehing is Purundah 
Sing's country, where there is plenty of tea. East of the 

* An Account of the blanufactnre of the Black Tea, a3 now 
practised at Suddeya, in Upper Assarn, by the China-men sent 
thither for that purpose; nlth some Observatiolls on the Cnlturo 
of the Plant InChina, and ~ t s  Growth in Assam. Bg C. A. Bruce, 
Super~ntendunt of Tea Culture. Calcutta, 1838. 
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3Iuttuck conntry is the country of the Singphos, the tea- 
tracts in which are much larger than those in the Mut- 
tuck country, and it ~vould make a noble tea-country, as 
the soil is well adapted for the plant. The tea-tracts 
now known i n  the Muttuck, Singpho, and Purundah 
country, are fifty-five in number; several are about eight 
hundred paces square, others only one hundred. NI 
these tracts can be-enlarged to any estent ; and numbers 
of tracts are probably undiscovered."* 

There has been a great cliff'erence of opinion among 
botanists, whether green and black tea are the produce of 
one or of two species. The question does not appear to 
beeven now positively determined. Sir W. J. Hooker con- 
siders the gecn-tea plant (Tliea v i ~ i d i s )  as specifically dis- 
tinct from thc black-tea plant (Tliea Bohea).? Mr Reeves, 
who has resided many years in China, and whose opinion 
is entitled to all respect, holds the same views. The 
article prepared hitherto in Assam is black; but  the 
green-tea plant i s  said to be found there also in abundance. 

Writing in the year 1834, Mr Itoyle observes, " in the 
Himalayas, where so great an analogy exists in latitude, 
elevation, soil, climatc, and the course of the seasons, as 
well as consitlerable identity of vegetation, there cannot 
in my mind be a doubt of success in introducing the cul- 
tivation of tea, with the strongest probability of all its 
properties remaining unchanged, as every requisite is so 
similar to what it experiences in its native country. It is 
not all unimportant consideration, that the cheapness of 
labour exceeds even that in China, where, I am informed 
by Mr Reeves, about eightpence a-day is  earned in the 
tea-countries; but, in India and its mountains, women 
and cl~ildrcn get about a fourth, and able-bodied labourers 
not more than one half that sum.": 

The following account of the preparation of tea in 
Assam is given by Mr Bruce, and a l tho~~gh somewhat 
long, is  far too curious and interesting to be omitted in 
this place. 
" The youngest ant1 tenderest leaves are gathered and 

put into a large, circular, open-worked, bamboo basket, in 

* Asiatic Journal, January 1939. + Botanical Jlngaz~ne, Tab. 3148. 
Rovle's Illustrations, p. 126, afhera the reader mill find much 

Informadon on this lnterestlng subject. 
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which they are thinly scattered, ant1 then placcd in a 
framework of bamboo, resting on posts two feet from 
the earth, at an angle of about ' l S 0 ,  to tlry in the sun, the 
leaves being pushed up  and down by a long bamboo, with 
a circular piece of ~vood at the cnd. The leaves are per- 
mitted to dry about two hours, being occasionally turned ; 
when they begin to have a sligh~ly \vithercd appearance, 
they are brought into the house, where they are placed 
on a frame to cool for half an hour. They are then put 
into smaller baskets of the same kind, and placed on a 
stand; people are now employed to soften the leaves by 
gently clapping them between their hands, with their 
fingers and thumbs extended, and tossiug them up  and 
letting them fall, for five or ten minutes. They are then 
replaced on the frame for half an hour, ant1 then brpught 
down and clapped with the hands as before. This is done 
three successive times, until the leaves become to the 
touch like soft leather; the beating ant1 putting away 
being said to gipe the tea the black colour and bitter 
flavour. After this the tea is put into hot cast-iron pans, 
fixed i n  a circular mud fire-place, so that the flame can- 
not ascend round the pan to incommode thc operator. 
This  pan is well heated by a straw or bamboo fire. About 
two pounds of the leaves are then put into each hot pan, 
and spread in such a manner that all the leaves may get 
the same degree of heat. They are every now and then 
briskly turned with the naked hand, to prevent a leaf 
from being burnt. TVheil the leaves become inconveni- 
ently hot to the hand, they are quickly taken out and tle- 
livered to another nian with a close-worked bamboo basket 
ready to receive them. A few leaves that may have been left 
bel~intl are smartly bruslled out with a bamboo broom : 
all this time a brisk fire is kept up under the pan. After 
the pan has been used in this manlier three or four times, 
a bucket of cold water is thrown in, and a soft brick-bat 
and bamboo broom used, to give it a good scouring out: 
the water is thrown out of the pau by the brush on one 
side, the pan itself being never taken off. T h e  leaves, all 
hot in the bainboo basket, are lait1 on a table that has a 
narrow rim on its back, to prevent these baskcts from 
slipping offwhen pusheJ against it. The two pounds of 
hot leaves are now d~vided into two or three paxcels, ant1 
tlistributetl to as many men, who stand up to the table 
with the leaves right before them, ant1 each placitig his 
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legs close together, the leaves are next collected into a 
ball, which he gently grasps iu his left hand, with tlle 
t1111mb extended, the fingers close together, and the hand 
resting on the little finger. The  right hand must be ex- 
tended in the same manner as the left, but with the palm 
turned downwards, resting on the top of the ball of tea 
leaves. Both hands are now employed to roll and propel 
the ball along; the left hand pushing i t  on, and allowin: 
it to revolve as i t  moves; the right hand also pushes i l  
forlvard, resting on i t  with some force, and keeping it 
down to express the juice which the leaves contain. 'The 
art lies here in giving the ball a circular motion and per- 
mitting i t  to turn under and in the hand two or three 
~vhole revolutions before the arms are extended to their 
full length, and dratvii~g the balls of leaves quickly bac!, 
without leaving a leaf behind, being rolled for about five 
minutes in  this way. T h e  ball of tea leaves is from tirne 
to time gently and delicately opened with the fingers, 
lifted as high as the face, and then allowed to fall again. 
This  is done two or three times to separate the leaves, 
and afterwards the basket with the leaves is lifted u p  as 
often, and receives a circular shake to bring these tolval tls 
the centre. T l ~ e  leaves are now taken back to the hot 
pans and sprentl out in them as before, being agai11 turnell 
wit11 the naked hand, and when hot taken out and rolletl ; 
sfter ~vhicll they are put  into the drying basket and spread 
on a sieve, which is in the centre of the basket, and rhc 
whole placer1 over a charcoal fire. The  fire is very nicely 
regulated; there must not be the least smoke, and the 
charcoal should be well picked. 

" When the fire is lighted, i t  is fanned until it gets a fine 
red glare and the smoke is all gone off'; being every nolr 
and then stirred, and the coals brought into the centre, s o  
as to leave the outer edge low. When the leaves are put 
into the drying-basket, they are gently separated by lift- 
ing them up with the fingers of both hands extended far 
apart, and allowing them to fall down again; they are 
placed three or four inches deep on the sieve, leaving :I 

passage in the centre for the hot air to pass. Before i t  is 
put over the fire, the drying-basket receives a smart slap 
with both liands in  the act of Lifting i t  up, which is done 
to shalie dolvn any leavcs that might otherwise drop 
througrh tlle sieve, o: to prc-lent them from falling into 
the firc and occasioning a s~ncke a,lilcli would affect and 
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spoil the tea. This slap on the basket is invariably ap- 
plied throughout t l ~ e  stages of the tea manufacture. 
'There is always a large basket underneath to reccive the 
small leaves that fall, which are aftcrlvards collectetl, 
dried, and added to the other tea ; in no case are the 
baskets or sieves permitted to touch or remain on the 
ground, but always laid on a rrceiver with three legs. 
,4fter the leaves have been half dried in the dryingbasket, 
and while they are still soft, they are taken oE the fire 
and put into large open-\vorkeil baskets, and then put on 
the shelf, in order that the tea may improve in colour. 
" Next day, the leaves are all sorted into large, mid- 

dling, and small; sometimes there are four sorts. All 
these, the Chinese informer1 me, become so many differ- 
ent kinds of teas ; the smallest leaves t!iey called phu-ho, 
the second porn-clrong, the third su-choilg, and the I'our:h, 
or the largest leaves, toy-ctiong. After this assortment, 
they are again put on the sieve in the drying-basket (talc- 
ing care not to mix the sorts), and on the fire as on the 
preceding day ; but now very little more than will cover 
the bottom of the sieve is put in at one time ; the same 
care of the fire is ~aken as before, and the same prec.lu- 
cion of tapping the drying-basket nolv and tlicn. The tea 
is taken o E  the fire with the nicest care, for fear of any 
particle of the tea falling into it. Whenever the dryins- 
basket is taken of, it  is put on the receiver, the sieve In 
tlie drying-basket taken out, the tea turnctl over, the sieve 
replaced, 41e tap given, and the basket placed again over 
rhe fire. As the tea becomes crisp i t  is taken out and 
thrown into a large receiving-basket, until all the qum- 
tity on hand has become alike dried and crisp ; from 
which basket i t  is again removed into the drying-basket, 
but now in much larger quantities. I t  is then piled up 
eight or ten inchcs high on the sieve in tlie drying-basket, 
in the centre a small passage is left for tlie hot air to 
ascend, the fire that was brfore bright and clear, has now 
ashes thrown on it to deatlen its erect, and the shakiil~.; 
that have been collectetl are put 011 the top of all ; tllc 1.q) 
is given, and the basket with the greatest care is put o>er 
the fire. Another basket is placed ol1er the ~ehole to 
throw buck any heat that may ascend. Now and then i t  
is taken off and put on the receiver, the hanils, xi th the 
fingers wide apart. are run tlo~vn thc s~r!cp of the basket 
to the sieve, and the tua gently turned o\Lir, tlie pabs~ge 
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in the ccntre again made, kc., arid the basket again placed 
on the fire. I t  is from time to time examined, ant1 when 
tlie leaves have become so crisp that they break by the 
slightest pressure of the fingcrs, it is taken off, when the 
tea is ready. All the different kinds of leaves underwent 
t h ~  same operation. The tea is now little by little put 
into boxes, and first pressed down with hands and then with 
the feet (clean stockings having been previously put on)." 

COBIBRETACEZ. 
I n  this family are several plants extensively used in 

economy and the arts, some of which are producer1 in nur 
Indian possessions. The  most valuable is  Terminaliu 
ChebuZa, the cadukay of the Telingas, and a native of tlie 
mountainous parts of the Circars. I t  is a largc tree, with 
a wide-spreading, shady, evergreen head, qroducing an 
oval yellow fruit about the bulk of a pigeon s egg. The 
timber is of considerable size, hard and durable ; but the 
peatest use is made of the outer coat of the fruit, \rhicll 
is extremely astringent, by chintz-printers and dyer?. 
A kind of gall found on the leaves, and which is sold in 
every market, is also extensively employed to produce one 
of the best and most durable yellows obtained in India. 
Ink made with the assistance of the fruit is said to stand 
thc climate better than that imported from Europe. 
Terminaliu vernix is believed to furnish the celebrated 
Chinese varnish. 

ACERACEiE. 

All the plants of this order require a temperate climate, 
and are not found in the Himmafeh range, according 
to Royle, below an elevation of between 2000 and 3000 
feet. Seven new species have been discovered on those 
mountains, besides the new genus Dotincea, which we 
owe to Ur Buchanan Hamilton. Some of them are 
noble trees. 

AMPELlDEZ. 

I n  this group we find the grapevine. Species of the 
genus Yitis abound in India, Wallich having no fewer 
than fifty in his catalogue ; but the climate appears to be 
generally quite unsuitable to the growth of the grape-vine ; 
though we learn from Mr Royle, that in the northers 
parrq where a more mollcrate temperature can be ob- 
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tailled, grapes are produced in abundance, and of delici- 
ous flavour. They are plentiful, according to hIr BIoor- 
croft, in the Valley of Cashmere, at  an elevation of 5500 
feet; and at Cabul they are so colnmon that Lieutenant 
Burnes describes them as the food of cattle for three 
months in  the year. Royle mentions an amusing fact in 
relation to the Persians: they claim the discovery of 
wine, and call i t  " Zuhr-i-lthoosl~, or the deligl~tful 
poison." 

THYJIELEI.  

From the bark of two or three species of Daphne the 
natives manufacture a very good paper, an account of 
which was published by Dr Wallich in  the Asiatic Re- 
searches. As the information which he there gives is 
curious and interesting, and probably new to most of our 
readers, we shall lay i t  before them. The principal 
species made use of for this purpose is the Daphne 
cannabina, a very branching shrub, six or eight feet 
high, with lanceolate shining leaves, and growing in the 
mountainous parts of I-Iindostal~, from Nepaul to the pro- 
vince of Kemaoon. The flowers are exquisitely fragrant, 
resembling those of the D. odora of our hothouses. The 
paper manufactured from the bark is of various dimen- 
sions and tcxture. Thc  finest kind measures ten feet in 
length by four feet in breadth, and is made chiefly irl 
Dotee, a province to the eastward of Iiernaoon. I t  ap- 
proaches in softness and size to that wl~ich is produced in 
China, and Dr Wallich thinks i t  is not improbable that 
some of the latter may be derivetl from the same mate- 
rial. The  following particulars are extracted by him 
from the MSS. of Lieutenant I-I. R. Murray, forming 
a part of that gentleman's official correspondence with 
the Military Board at Calcutta:-" The  Set-Burooa, or 
paper-shrub, is found on the most exposed parts of the 
mountains, and those the most elevated and coveled with 
snow, throughout the province of Kemaoon. I n  travers- 
ing the oak-forests between Uheemtah ant1 Itamghur, and 
a,oain from Almora to Chumpawat and down towards the 
river, i t  has come under the immediate observation of the 
writer of these communications, that the Set-Borooa, or 
paper-plant, only thrives luxuriantly where the oak ?rows ; 
so that i t  is not likely that i t  mill succeed in the plains. 
I t  is hardy, and attains a height of iive or six feet ; blos- 
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soming in January and February, and ripening its acrid 
red fiuit about the end of April. The  paper prepared 
from its bark is particularly calculated. for cartridges, 
being strong, tough, not liable to crack or break, however 
much bent or folded, proof against being moth-eaten, and 
not in the least subject to dampness from any change in  
the weather; besides, if drenched or kept in water for 
any considerable time, it will no1 rot. I t  is invariably 
user1 all over Kemaoon, and m great request in many 
parts of the plains, for the purpose of writing nusubna- 
?)IEPS or genealogical records, dectls, Src., from its extra- 
ordinary durability. I t  is generally made about one yard 
square, and of three different qualities. The  best sort is 
retailed at the rate of forty sheets for a current rupee, and 
whoIesale at eighty sheets. The  worst sort, however, is 
of a much smaller size, and retailed at a hundred and 
forty sheets, and wholesale at a hundred and sixty or 
seventy for the rupee. The  followln~ is the very simple 
process of manufacturing this paper :-After scraping off 
the outer surface of the bark, what remains is boiletl in 
fairwater with a srnall quantlty of the ashes of the oak,-- 
a most necessary part of the ingredients,-which has tile 
effect of cleaning and whitening the stuff. After the 
boiling i t  is washed am1 immetl~ately beat to a pulp with 
small mallets on a stone ; so that, when mixed up in a 
bat with the fairest water, i t  has the appearance of flour 
and water. I t  is then spread on moulds or frames made 
of cornmon baml~oo-mats."' 

Daphne Gardneri, another new species with fragrant 
flowers, described by Dr  Wallich, and a native of the 
mountains of Nepaul, also furnishes materials for making 
a very superior kind of paper. 

Few Indian productions are better known than the 
sandal-wood of commerce, the product of a small tree, the 
Sa~~taluna nlbrtm of Linniens. Highly prized, however, 
as t h ~ s  fragrant wood is in Europe for various kinds of 
cabinct-work and ornn~nental articlc~, it is equally yalued 
by tlie natives themselves. The best kintiis broughbfronl 
tlie western coasts of the peninsula. When-@e Gee be- 
comes old, the centre of the trank acq*es 9 yellow 

Aslatlo Researelies, vul. x~ii. 
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colour, great fragrance, and hardness, while tlie exterior 
part i s  less firm, white, and without scent. Among the 
Hindoos i t  is called chandana, and is frequently men- 
tioned in their most ancient books. An elegant Sanscrit 
stanza, says Sir IVillinm Jones, of which the following 
version is literally exact, alludes to the popular belief that 
tdnus (veaugsa accortling to others), or bamboos as they 
are vulgarly called, often take fire by the violence of their 
collision, and is atldressed, under the allegory of a sandal- 
tree, to a virtuous man dwelling in a town inhabited by 
contending factions:-" Delight of the world, beloved 
chandana, stay no longer in  this forest, which is over- 
spread with rigid, pernicious vn71s'as, whose hearts are 
unsound, and who, being themselves confounded in the 
scorching stream of flames k~ndled by their mutual attri- 
tion, will consume not their own families merely, but this 
whole wood." 

ROSACEB. 

Nost  of the plants belonging to this beautiful family 
are found in the temperate ant1 cold climates of the north- 
ern l~emisphere. I n  tlie West  Indies only one solitary 
representative occurs, the R~rbus Jamaicensis. I n  the 
E a ~ t  Indies, however, we find a richer flora,-the higli 
lands of even the tropical part producing, accortling to 
I,~ntlley, twelve species of .Rctbts.s. D r  ~Vallich's cata- 
logue contains an enumeration of sixteen different killtls 
of Rosn ; twenty-seven Rubi ; two species of Neillia; ten 
of Spiraa ; three of Geum ; twenty-two of Potentilh, 
one only of which belongs to the tropical regions. " No- 
thing can be more ornamental," says ltoyle, " than the 
tlouble white rose of Northern India and the Deyra Doon, 
R.. Lyellii,-kooca of the natives ; nor than R .  Brutzonis, 
all~etl to R. moscl~ata, L., common in the valleys, or the 
banks of streams within the mountains, ascentling to the 
tops of  lofty trees, especially alders, and hanging rlolvn in 
elegant racemes." Rosn sericca is a most remarkable ype- 
cies, having always four petals instead of five, in wl~ich 
it  resembles Pote~ttilla Tormentilla, which dev~aies in a 
like character from all other Potentillas. Were we to in- 
clude in this Sarn~ly the PoaracEz, considered by Lintlley 
HS distinct from the true ROSACEA,* we should be able to -- -- 

* Linncan 'I~;msactions, vol. XIII. p. 93. 
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rzckon in the Indian flora seven species of Pyrus (pear); 
eight of Cotoneaster; two of E'riobotrys; and five of 
Pltotinia. And among the AnrvGnnLE~r, also a distinct 
fanily, according to the same author,' ten species of 
Cerasus (cherry), and one of Anzygdalus. From the 
petals of Rosa Dnmascena is obtained that exquisite 
perfume, attar of roses. This i t  is not unusual to adulte- 
rate, by addinq raspings of sandal-wood during the pro- 
cess of di.tillation, or (as in Cashmere) the leaves of a 
sweet-scented grass. It is  worthy of remark that genuine 
attar is of no peculiar colour. The same roses gathered 
on different days, but growing on the same piece of 
ground and treated in the same way, yielding attar of an 
emerald-green, a bright yellow, and of a reddish hue. 

LEPUMINOSrE. 

FV-e have already had occasion to notice how large a 
number of these plants are produced in British India. W e  
have now to add, that there are few families which fur- 
nish more useful vegetables for the service of mankind. 
A great many species are extensively employed in agri- 
culture. Here we find many gums and resins, many 
plants ~vhose pods or seeds constitute a nourishing diet, 
or, from their astringency, are sought after by thc tanner 
and the dyer. The Senna of eomlnerce is produced by 
several species of Cassia; hut that obtained from C. h71- 
ceolata, as cultivated in the East, seems from Mr Koyle's 
account to be the best; and to be identical with the Tin- 
nevelly senna of the London market. The  indigo, one of 
the most useful of all dyes, is yielded by Indigofwa 112- 
dica. Some of our best timber is obtained from trees 
belonging to this family ; and, where no striking property 
has been discovered, the exquisite beauty of many others 
entitles them to our attention and admiration. Some of 
the finest leguminose timber is perhaps to be found in 
the genus Dalbergia. Roxburgh describes D. latifolia 
as one of the largest mountain trees of the peninsula. T h e  
produce is known by the name of blackwood, and is  of a 
gmyish black with light-colourecl veins, so heaxaa to 
sink in water, close-grained, and admitting of the ghest 
polish, which renders it very suitable for furnitute. ,' Dr 
Roxburgh mentions having seen planks of i t  from the 

- 
* htroductlor~ to the Xatural System of Botany, p. 84. 
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Malabar coast full three feet and a half broad ; and allow- 
ing nine inches of white wood to have been on the outside, 
the circumference must have been fifteen feet exclusive of 
the bark Equally useful, and possessing the advantage 
of being one of the quickest growing timber trees in the 
world, is Dalbergia Cissu. This wood, we are informer1 
by Ilr Wallich, has no rival for purposes where tough- 
ness and elasticity are required to be combined. I t  does 
not splinter when penetrated or perforated by a cannon- 
ball. Throughout I-Iindostan the naves, felloes, and 
spokes of gun-carriage wheels are made of i t  in pre- 
ference to any other. 1n the navy it is chiefly valuable 
for what are Ealled crooketl timbers. For a11 these pur- 
poses it attains a sufficient size in thirty-five or fbrty 
years: this is proved by several trecs which were planted 
in the Botanic Garden at Calcutta in the year 1796, and 
which have noxv an elevation of eighty to a hundred feet, 
and a circumference of fourteen feet. D. Cissu is found 
only in the northern parts of India, and in point of geo- 
graphical extension, we are assured by Dr  Wallich, is 
one of the most limited species kno\vn. At the same 
time it is abundantly prolific in throwing out saplings; 
but though a forest produced in this way looks more pro- 
mising than any other, the wood obtained from it is 
much inferior, and the greatest caution is therefore re- 
quired. This propensity to generate saplings is SO strik- 
ing, that no seedling is ever found within the confines 
of a Cissu forest, owing to the excessive luxuriance of 
the ground shoots and the thin and perishable nature of 
the seed. 

Butea frondosa, a rather large tree with a crooked 
trunk, is one of those considered holy by the Hindoos, 
who call i t  PaMsa. The leaves are twelve or sixteen 
inches long, composed of three oval leaflets ; the flowers 
large and pendulous, and forming rich racemes,-their 
p o u n d  colour a beautiful deep red shaded with orange 
and silver-colouretl down, which gives them a most ele- 
gant appearance. W e  are informed by Sir JVilliarn Jones, 
that this plant is mentioned with honour in the Ve'das, in 
the laws of Menu, and in Sanscrit poems, both sacred and 
popular: it gave its name to the me~norable plain called 
Plassy by the vulgar, but properly Daliisi. h g:ove of 
p a h a t  was formerly the principal ornament of Grlshna 
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nagar, \s,licre wc still see the trunk of an aged tree near 
six feet in circumference. From natural fissures, ant1 
~vountls made iu the bark during the hot season, there 
issues a most beautiful red juice, which soon hardensinto 
aruby-coloured astringent gum, which may at some future 
time be applied to useful purposes." A valuable yellow 
dye is obtained from the flowers; and Dr  Roxburgh men- 
tions, that from their juice, expressed when quite fresh, 
diluted with aium-water, and evaporated by the heat 
of the sun into a soft extract, he procured a brighter 
water-colour than any gamboge he ever met with; nor 
d ~ d  it fade during a period of twelve months. Another 
species of Butea, B. superba, is  a very large climber, 
with a stem thicker than a man's arm, and bearing tile 
most splendid flowers in such profusion as to render it 
one of the 111ost gaudy vegetables known. They also yield 
a similar dye. 

The next plant that we shall notice in our selection of 
leguminose species is perhaps one of the most interesting. 
This is the ricepaper plant (Bschynomene paludosa), 
the Sl~ola of the Bengalese. Much uncertainty has pre- 
vailed in regard to the real nature of the substance called 
rice-paper; and many people actually believe that rice 
enters in some nay or other into its composition. This, 
l~owever, is an erroneous impression, for the paper IS 
prepared, or rather simply cut out of the stem of nn 
herbaceous plant, to which Itoxburgh gave the name 
above mentioned. The  portions which we have seen 
were several inches in length, and from half an inch 
to above one inch in diameter, 311d entirely composed, to 
the very centre, of a fine while cellular tissue, marked in 
a transverse section with two or three delicate concentric 
circles, resembling those in the woody structure of dicoty- 
ledonous plants. I n  order, therefore, to procure a sheet 
of this substance, i t  is necessary to cut i t  in a circular 
manner, unrolling it, as it were, like a scroll. W e  learn 
from an account published by Sir W. J. Hooker,? that rice- 
paper was first brought to this country from Canton, @bout 
twenty-five years ago, by I)r Livingstone: The  Chinese 
dye i t  of various colours, and employ it chiefly in the 
--- 

Roxburgh's Plants of Curomand&, , ' 

Dotanlcal Illiscellany, vol. I. . . 
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manufacture of their artificial flowers. Formerly, tlie 
size of each piece was about four inches square, but they 
may now be had upwards of a foot in length and five 
inches in breadth. This curious vegetable is not. hotv- 
ever, confined to China. " I t  grows," says General Hard- 
wicke in a communication to Dr  Hooker, <' abundantly 
in the marshy plains of Bengal, and on tlie borders of 
jet% or extensive lakcs, in every province between Cal- 
cutta and Hurdwar. The plant is perennial, of straggling 
low growth, and sel(lorn exceec!~ a diameter of two inchea 
and a half in the stem. It is brought to the Calcutta 
bazars in great quantities in a green state; ant1 tlie thick- 
est stems are cut into laminre, from which tlie natives 
form artificial flowers and various fancy ornaments to 
decorate their shrines at Hindoo festivals. The In- 
dians make hats of rice-paper, by cementing together 
as many leaves as will produce the requisite thickness; 
in this way any kind of shape may be formed; and 
when covered with silk or cloth the hats are strong and 
inconceivably light. I t  is an article of great use to 
fishermen ; it  forms floats of the best description to their 
extensive nets. The  slender stems of tlie plant are bun- 
dled into fascines about three feet long; and with one 
of these under his arm does every fisherman go out to 
his daily occupation. With his net on his shoulders lie 
proceeds to work without a boat, and stretches it in the 
deepest and most extensive lakes, supported with this 
buoyant fagot." 

111 a plant of the lcguminose family, and one of the 
extensive genus Crotalluvia, tve have a very general sub- 
stitute for hemp throughout the warmer parts of India, 
and even of Asia. This is the Crotallaria juncea, or 
Sunn as it is commonly called by the natives. Threads 
deno~ninated paoitraca, from their supposed purity, have 
been made from i t  from time immemorial, and are men- 
tioned in the laws of Menu. Many experiments were made 
upon the fibres of this and other Indian plants used as 
substitutes for hemp by tlie late Dr  Roxburgh; and i t  
was his opinion that stLnn, when properly prepared, was 
very nearly as strong, and for varlous reasons preferable 
to i t  in India. I t  grows to the height of about eight 
or ten feet. An acre yields, of tlie half-cleaned substance 
(the state in  which the natlves carry it to market), about 
600 pounds weight, which sells for about a rupee and 
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a quarter per maund of 80 ponnds.. This is the only plant 
cultivated by the natives of the Coromandel coast as food 
for their milch corrs during the dry season. Roxburgh 
also says that he found i t  by experience to be very nou- 
rishing, and to produce more milk than most other fodder. 
I t  perishes after two or three cuttings. 

The last genus we shall notice is Acacia, well knoun 
for its airy and elegant foliage. Several species are highly 
prized on account of their useful properties, particular17 
11. drubica, a pretty large tree, and abundant in most 
parts of India. Besides yielding the greater part of the 
gum-arabic of commerce, the wood is valued for its 
btrong, tough, and durable qualitics ; being particularly ex- 
cellent for knees and other timbers in ship-building, for the 
wheels of carriages, and similar purposes. The  inner bark 
is a most powerful simple astringent, and is not only em. 
ployed in tanning, but to dye various shades of brown; 
while the unripe seed-pods are used by the ink-makers. 
The gum is in great request by dyers and chintz printers. 
Acacia leucophlaa, as large and 3s handsome a tree as the 
preceding, furnishes an astringent bark from which the 
natives dlstil an ardent spirit. The  fresh rind, after 
having been cut in pieces, is fermented with water, palm- 
juice, ant1 a little coarse sugar. When the fermentation 
is  at its proper height, the liquor is  distilled and the spirit 
drawn OK From a thud species, the wood of which is of 
uncommon hardness, the Bramins are accustomed to kindle 
their sacreti fire by rubbing two pieces of it together. 

URTICEd. 

India is singularly rich in plants of this family. Dr 
11-allich's catalogue contains 47 species of Urtica (nettle), 
ntrile in Sprengel's edition of the S'stema Vegetabilium, 
the total number amounts only to 111 species. Fourteen 
species of Procris are also enumerated in the same cata- 
logue. Several of the Indian nettles have been substi- 
tuted for hemp by the natives, and experiments have been 
made upon the fibre, with the view of ascertaining its real 
value, but without much success. The Urtica tenadasima 

* For much intcrcstlng information on t h i ~  subject, see 4' Ob. 
servatione of the late Dr Roxburgll on the various Specimens of 
Flbrous Vrgelablcs, the Produce of Indla, ~rhich may prove 
able Subst~tutes for Hemp and Flax." 
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of Roxburgh is the most useful kind for this purpose, 
and indeed is cultivated by the inhabitants of Rung- 
poor for the sake of its fibrous bark, of which they make 
their fishing-nets. I t  is the kankhuru of that district, 
and the ramy of the Malays. The  plant grows from 
cuttings, and the fibres are certainly very fine and strong, 
but the cleaning is a tetlinus process. Every body 1s 
acquainted with the effects of the sting of the cornmon 
European nettles, but they can hardly form an idea of 
the consequences which arise from handling some of thc 
Indian species. Professor Lindley mentions a strikiny 
example in the case of hI. Leschenault, who describes 
the effect of gathering Urticn crentilata in the Botanic 
Garden at Calcutta. The  account is contained in the 
sixth volume of the Me'rnoircs du 111udlin7, but as we 
have not that work at hand, we shall quote Wr Lincl- 
ley's own words. " One of the leaves (says hf. Les- 
chenault) slightly touched the first three fingers of my 
left hand: at the time I only perceived a slight pricking, 
to which I paid no attention. This was at seven in  the 
morning. The pain continued to increase; i n  an h o w  i t  
had become intolerable: it seemed as if some one was 
rubbing my fingers with a hot iron. Nevertheless there 
was no remarkable appearance; neither swelling, nor pus- 
tule, nor inflammation. The pain rapidly spread along 
the arm as far as the armpit. I was then seized with 
frequent sneeziug, and with a copious running at  the 
nose, as  if I had caught a violent cold in  the head. About 
noon I esperiencerl a painful contraction of the back of 
the jaws, which made me fear an attack of tetanus. T 
then went to bed, hoping that repose would alleviate m y  
suffering; but i t  did not abate: on the contrary, i t  cnn- 
tinued during nearly the whole of the following night ; 
but I lost the contraction in the jaws about, seven in the 
evening. The  next morning the pain hegan to leave me, 
and I fell asleep. I continued to suffer for two days, 2nd 
the pain returned in full force when I put my hand into 
water. I ditl not finally lose it for nine days."' These 
effects did not arise from any peculiarity of constitution 
in  M. Leschenault, for a workmar. in the garden was 
affected in the same may. There is, however, a nettle in 
Tirnor, called duou~l setan, or devil's lenf, the eKects of 

Introduction t o  the Katural System p. 33. 
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m l ~ i c l ~  are said by the natives to last for a year, or even to 
cause death itself.' 

Can?znhis satiun, or the common hemp, another plant 
of this family, is less known out of Europe for its useful 
fibre than the intoxicating and stupifying qualities of its 
leaves. The Hottentots resort to it for the purpose of 
inebriation, ant1 call it  dacha. By the Turks it is named 
malucl~;  by the Persians beng. I n  some parts of India, 
among Europeans at least, it  is known by the name of 
bhang, and is consumed very generally by the natives, 
especially in the northern parts of Hindostan. I t  was 
formerly pat  to the vilest purposes. " State prisoners in  
itlysore," says Dr  Fryer, a ~ v ~ i t e r  i n  the latter part of thc 
last century, " are sent by the king's order to a place of 
punishment, where the keeper, being informed of the 
heinousness of the crime, mingles for them a drink made 
of Ihnng, the juice of an intoxicating sort of hemp. Thi!, 
at first they refuse; but on receiving the addition of some 
dutlg, ~natie from the deadly Solanurn, called posa, it  
makes them so foolisldy mad, that, after a meek's taking, 
they crave it more than ever they nauseated it."+ hlr 
Royle mentions that a " peculiar substance is yielded by 
the p l a ~ ~ t s  in the hills, in  the form of a glandnlar secre.. 
tion, which is collected by the natives pressing the upper 
part of the growing plant between the palms of their 
hands, and then scraping off the secretion which adheres. 
This is well known in India by the name chewis, and is 
considered more intoxicating than any other preparation 
of this plant, which is so highly esteemed by many Asi- 
atics, serving them both for wine and opium; i t  has in 
consequence a variety of names applied to i t  in  Arabic, 
some of which were translated to me, as 'grass of fu- 
queers,'-' leaf of delusion,'-' increaser of leasure,'- P ' exciter of desire,'-' cementer of friendship, &c."+, 

ARTOCARPEIE. 

T o  the genus from which the name of the family has 
been borrowed belongs the well known bread-fruit (Ar -  
tocarpus incise),$ and the jack or jaca (Artocarpus in- 

* Llndleg. 
t 1)r Fryer's Account of Eut  India and Persia. 
$ Hoyie's Uhatrations, p. 334. 
5 Botan~cal .lIagazine, tab. 2869, 2870, and 2871. 
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tcgvifolia). The former, as well as the latter, is said to be 
tourld in India, besides eight other species, as appears 
from Dr  Wallich's catalogue. The  bread-fruit tree is 
about forty feet in  height, liavi~lg a trunk commonly from 
one to two feet in diameter, antl a large umbrageous head. 
The  dark-green and glossy leaves grow to a great size, 
even two or three feet in length by fourteen to eighteen 
inches in breadth. According to RIr Ellis, the trunk is 
sometimes two or three feet in diameter, and rises, fiom 
twelve to twenty feet without a branch. Speaking of this 
vegetable, the same author says, " A fine stately tree, 
clothed with dark shining leavcs, and loaded with many 
hundreds of large light-green or yello~risl~ colouretl fruit, 
is  one of the moat splendid and beautiful objects to be 
met with among the rich and diversified scenery of a Ta- 
hitian landscape. Two or three of these trees are often 
seen grolving around the rustic native cottage, and em- 
bowering i t  with their interwoven and prolific branches. 
The  tree is propagated by shoots from the root: it bears 
in about five years, and mill probably continue bearing 
for fifty."' The  fruit, which, in the Soutli Sea Islands 
at least, is protluced two or three or even four times 
ayear, is something like a roundish or oval melon, with 
hexagonal marks, and six or eight inches in diameter. 
The  seedless variety is most esteemed, and its substance, 
when roasted, resembles the crumb of wheaten bread. 
The  bread-fruit was called by Solander the most useful 
vegetable in  the world ; antl Ellis, the escellent mission- 
ary, considers it the staff of life to the South Sea Islanders. 
I t s  praise has been sung by a noble poet, who has " mar- 
ried to immortal verse" less interesting and less innocent 
subjects. 

" The bread-tree, which, without the ploughshare, yields 
The unreap'd harvest of unfurrow'd fields. 
And bakes its unadulterated loaves 
Without a furnace in unpurchased groves, 
And fl~ngs off famine from ~ t s  fertllc breast; 
A priceless markpt for the gathering guest." 

The wood is esteemed very useful, and equally so is the 
gum that exudes from it. 

The  jacat is a larger tree than the preceding, the trunk 
being, according to Roxburgh, from eight to t~velve feet 

* Ellis' Polynesian Rescarchec, vol. I .  p. 353. 
t Botanical Rlagazme, tab. 2ti33 and 2ti34. 
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in circumference. The fruit is oblong and remarkable 
for its great size, and containing several hundred seeds 
three or four times as large as almonds. As an article 
of diet i t  is not much esteemed, tliough the natives of 
Ceylon eat i t  freely. The milk-like juice which the 
plant gives out when wounded, in common with many 
others of its tribe, is so tenacious as to form goor1 bird- 
lime. The  whole aspect of the jaca is  extraordinary 
when seen for the first time, bearing, as i t  does, its 
" ponderous f ~ i t  on the trunk and arms,-huge defor- 
mities for the lap of Flora."' 

T o  this family belong also the fig (Ficus) ,  and the 
mulberry ( M o r u s )  ; of the former of ml~ich we have in 
Dr  Wallich's catalogue 105 species, of the latter eight 
species. Of the Indian figs, very few indeed, we believe, 
are eatahle. Ficus  glonlerata, 7ve are however told by 
Roxburgh, produces fruit in clusters nearly as large as 
the common fig, which is eaten by the natives, but  not 
found palatable by Europeans. The  most interesting 
species of this genus is unquestionably the banian-tree 
(Ficzcs religiosa), regarded with religious veneration by 
the I-Iindoos, because they believe their god Vishnu to 
have been born undcr it, and because they consider its 
long duration, and outstretching arms, and overshadowing 
heneticence, as emblems of the deity. Temples are often, 
from thc same cause, erected near it, and images oftcn 
planted under its shade. The  most peculiar and strikinz 
feature of this remarkable trce is the property ~vhich it 
possesses of throning out supports from the horizontal 
branches, which take root as soon as they reach the ground, 
e111arge into trunks, and, extending branches in their turn, 
soon cover aprodigious extent of ground. Nor can any one 
accommodate itself better to the situation where it happens 
to vegetate. According to Forbes, it frequently shoots 
from old buildings, and runsalong them. (' On the insidc 
of a large brick-wall one of these trees lined the who].- 
circumference of the internal space, and thus actually be- 
came a tree turned inside out." I t  has sometimes been 
known to enclose the trunks of palms or other trees, ancl 
has then received the name of the wedded-hanian. A 
curious fact was communicated to us by D r  Wallich, 

* Guilding's Account of the Botan~c Garden in the Island of St 
\'lncent. 
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which still farther illustrates its singular propensity to 
propel a shoot ilito every accessible quarter: A banian- 
tree in the Botanic Garden at Calcutta had extended a 
branch across one of the walks, and in due time a support 
thrown out by the branch took root and g e w  into a trunk 
on the opposite side of the walk. The original branch, 
now the connecting medium bet~veen the two trunks, hap- 
pening to decay, an order was given for its removal; but 
i t  was ascertained that the offspring, finding the link be- 
tween itself and its parent about to give way, had actually 
begun to send forth a healthy shoot along the centre of 
the decayed and yielding substance. It is hardly neces- 
sary to add, that the order was rescinded, and the two 
trunks are again united by what in this case may be me- 
taphorically termed reciprocal affection. On the banks of 
the Nerbudda is a celebrated banian-tree ; and though 
much of it has been swept away by high floods, what still 
remains is near two thousand feet in circumference, mea- 
sured round the principal stems ; the overhanging branches 
which have not yet thrown out supports cover a much 
larger space. The large trunks of this single tree amount 
to three hundred and fifty, and the smaller ones exceed 
three thousand. Each of these is constantly sending forth 
branches and hanging roots, to form other tiunks, ant1 
become the parents of a fnture progeny. This tree is 
called cubbeer-burr by the Hindoos, in memory of a fa- 
vourite saint, and has been known, in the march of an 
army, to shelter seven thousand men beneath its shade.. 
The leaves of this species are broadly ovate with a very 
long point, and, independent of the foot-stalk, not more 
than five or six inches in length: the fruit is very small, of 
a bright scarlet-colour when ripe, and is  said to afford sus- 
tenance to monkeys, squirrels, and birds. Milton has ad- 
mirably described the banian-tree in its principal plieno- 
menon ; but if it was indeed, as he makes it, the fig-tree 
of the book of Genesis, the leaves with which he invests 
it must have been larger in those days, to have served the 
purpose of our first parents, than the degenerate foliage 
which we now see. 

" So counsell'd he, and both together Kent 
Into the thickest wood : there soon they chose 

Forbes' Orlental Memoirs. 
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The fig-tree ; not that hind for fruit renown'd, 
n u t  s~lch as at t h ~ s  day, to Ind~ans known, 
In Malabar or Deccan spreads her arms, 
Branvl~ing so broad and long, that In the pound 
Tho Lcnded t\vl;s take root, and daughters grow 
About the mother tree, a p~llar'd shade, 
HI& overareh'd, and ccho:ng walks between : 
~hOcre oft the Inhan herdsman, shunn~ng beat, 
Shcltcrs In cool, and tends hls pasturing herds 
At  loopholer cut throuvl~ th~ckest shade : those leaves 
They gather'd broad z ~ r n a z o n i m  targe." 

BETUL1PjE.X. 

The northern parts of Hindostan have furnished Dr 
Wallich with four new species of birch (Betulu), and one 
of the allied genus alder (Alnus) .  The bark of Betulu 
uccun~inata,' like that of B. pup!jruccu, or the canoe-birch 
of America, is applied to economical purposes by the na- 
tives. The  epidermis, according to the above-mentioned 
naturalist, is employed by the mountaineers for writing 
upon instead of paper. Large quantities are brought down 
into the plains for covering the inside of the long flexible 
tubes of the apparatus used for smoking tobacco, called 
Bnoka. The  Sanscrit name for birch is bhoorjc ; aal~d RIr 
Graves Haughton, Oriental Examiner to the Honourable 
East India Company, "is of opinion tliat the word b7aoorju 
is the etymon of birch, and that it is one of the many 
proofs of the descent of the Saxon part of the English 
lanbwage from the Sanscrita." 

EUPHOREIIACEE. 

TVe have already mentioned that about three hundred 
species belonging to this family have been brought from 
India by Dr  Wallich, among which are very many be- 
longing to that difficult genus Phyllunthncs. Various spe- 
cies of Cluytiu are esteemed for their hard and durable 
wood of a red or pink colour. The  Rottlera tinctoria of 
Roxburgh yields a valuahle dye. It is a middle-sized tree, 
growing in the mountainous parts of the Circars, having 
an erect trunk, and producing racenies of capsules about 
the sizeof a cherry, each of which is covered with a quan- 
tity of red powder. This powder is carefully brushed off' 
the ripe capsules, and constitutes a considerable branch of 

* Planta Aslaticre Rariures, rol. ii. tab. 109. 
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commerce from those parts of the Circars, being purchased 
by the merchants trailing to Hydrabad and other interior 
parts of the peninsula. I t  is sail\ to dye ~111;  of a very 
beautiful, brigl~t, and durable orange or flame cnlour. 
Thebotanical reader will 11e aware that tlie menus Rottlwa 
of Roxburgh is not the Ilottlern of Vdhl. @The former is 
supposed by some botanists not to be distinct from T~ewits  
of Linnatus. RIany plaiirs of this order arc extremely 
poisonous, and the hairs of T ~ a g i u  cazrnubina and inuolu- 
cruta sting like nettles. 

CEDRELE&. 

Swietenin febrifuga and elrlorox~j/on furnish excellent 
timber. Tlie former is the reclwoocl-tree of Coromandel, 
wliich is very large, with alofty, thick, and straight tiunk. 
Tlie wool1 is of a dull red colour, remarkably hard and 
heavy, and used by the natives as the most durable kind 
they know for the construction of their temples. S. clrlo- 
sozyton is a native of the mountainous parts of tlie Cir- 
cars, and is reported by lloxburgh to be of a deep yellow 
colour, exceedingly close-grained, heavy, and durable, 
and to come nearer to boxwood than any other timber he 
bad met with. 

AURAATIACEI.  

T h e  orange tribe, so peculiarly Indian, is now, in re- 
gard to the orange, the citron, the lemon, the lime, and 
the shaddock, dispersed over the rest of the tropics. T h e  
sl>addock alone is not indigenous to India, being called 
tatnz~i nimboo, or Batavia lime. T h e  citron and the lemon 
are still found in a wild state in  the Hirninaleh; the lime, 
in the Rungpore forests; the orange, in Silhet, and on the 
sides of the Nliilgerries. lllr Royle is deciderlly of opi- 
nion that these plants are distinct species, and not rarie- 
ties as has often been supposed. They are assuredly the 
most interesting ones that belong to the family, but they 
are too familiar to our readers to require that we should 
devote to them any portion of this limited article. W e  
shall, therefore, after saying a very few words respecting 
the orange-tree, proceed to uotice two or three less-known 
plants. W e  can form no idca of thc size and luxuriance 
which this trce is capable of attaining by lookingat the spe- 
cimens cultivated wit11 so niucli nttci~tion iii t h ~ s  northern 
ciir~ate. I t  is saicl that in Spaill there are old orange- 
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trees forming large timber. " I n  the convent of St Sa- 
bina, at Itome, there is an orange-tree thirty-one feet 
high, which is said to be six hundred years old; and 
at Nice, in 1789, there mas a tree which generally bore 
five or six tl~ousand oranges, which was more than fifty 
feet high, with a trunk that required two men to embrace 
it."" Lindley mentions, when speaking of the produc- 
tiveness of this tree, that a single one at St Alichael's 
has been known to produce 20,000 oranges fit for pack- 
ing, exclusively of the damaged fruit and the wastc, 
which may be calculated at  one-third more. " T h e  duty 
upon oranges is f 68,000 per annum, s t  the rate of two 
and sixpence for a package not exceeding five thousand 
cubic inches. Assuming the cubical contents of an orange 
as ten inches, there are five hundred in each package; anti 
thus we see that 272,000,000 of this fluit are annually 
imported, allowing about a dozen per annum to every in- 
dividual of the  population."^ 

B g l e  Marmelos is a pretty large tree in the mountain- 
ous parts of the Coromandel coast, producing a sort of 
berry of tlie size of a large apple, which is a wholesome, 
fragrant, and delicious fruit. Within this berry are from 
10 to 15 cells, containing, besides a few seeds, a great 
quantity of a very tenacious transparent gluten, which 
may be drawn out in threads of one or two yards in  length, 
and so fine as to be scarcely perceptible to the naked eye; 
when clry it is hard and transparent. I n  tlie Island of 
Ceylon a perfume is prepared from the rind. The  wood- 
apple (Feronia elephantum) is another fruit, the pulp of 
which isuniversally eaten on the Coromandel coast, ac- 
cording to Roxburgh, though Forbes says i t  is acid, full 
of seeds, and only eaten by the poorer natives. Exter- 
nally it is circular, hard, ant1 woody, and about the size of 
an orange, with the smell of a mellow apple. The  tree is 
a large beautiful evergreen, bearing at the same time blos- 
soms and fruit, the latter of which hang at the extremity 
of long slender branches, that bend with their weight. 
The last plant of the orange family which we shall notice 
is Bergera Kenigii ,  a small tree growing in the moun- 
tainous parts of t l ~ e  Circars, but cultivated in  gardens for 

* Library of Entertaining Knowledge, on the authority of Risso, 
vol. ii. p. 330. 

-I- Ibrd. 
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the sake of the leaves. These are used both in a fresh 
and dried state for mixing with the curries of the natives, 
of which they forrn a principal ingredient, and are to be 
found in every bazar. 

ANACILRDIdCEaE. 

One of the most interesting indivitluals in this famiiy 
is the Mekunorrhc~a usitata, of which an excellent plate 
and ample account are given by our friend D r  WaLlich in 
the Plant@ Aaiaticm Rariores. I t  is an enormous tree, 
with fine massy foliage, and splendid clusters of dark 
rose-coloured involucres, which at first sight look like the 
blossoms. I t s  known geographical range i s  from hluni- 
pur, in  ]at '25' north, long. 9.1,' east, to Tavoy, in  1st. I t o ,  
long. 9 7 O .  Every part of i t  abountls in a thick and viscid 
grayish-brown juice, which turns black on exposure to 
the air. This fluid is collected in large quantities, and 
forms an admirable varnish, supposed to be the same made 
use of by the Chinese in their eastern and north-eastern 
provinces. There is also no doubt that i t  i s  the theet-tsee, 
or varnish-tree of the Burmese. This, as well as other 
of the Indian varnishes, is dangerous to mauy constitu- 
tions, and produces alarming efYects.* 

Another large tree in which a similar lrropcrty res~des, 1s 
the Scmecurpus Anacnrdium, or marlcing nut-tree of corn- 
merce, a nativeof the mountainous partsof India. The seed 
is a nut resting on a fleshy receptacle, and furnislietl with 
two coats, between which is the black, corrosive, resinous 
juice, from which the varnish is manufactured. The  fruit, 
while green, i s  sometimes pounded into 3. pulp for bird- 
11me ; and theacrid juiceis used externally toretnoverheu- 
nut ic  pains, but it  often produces inflammation. The  
flealiy receptacle of the seed isroastedin the ashes and eaten 
by the natives; the taste is exceedingly l ~ k e  that of apples 
similarly cooked. A great number of other plants, cele- 
brzted for their products, bdong to this family, and abound 
in India. Several species of Rhus-true poisons-occur a t  
considerable elevations, and in RIr Koyle's opinion might 
be introtluced into Enghsh shrubberies. " The mango 
even," says that author, " ~vhicli, as is well known, has 

* Plant~e Aslatlca Rariores, 701. i. p. D.-See alro, for an ac- 
P O I I : ~ ~  of the poisonour qunl~t~es of vegrtal,l<: vsrn~shcq, Ureaater's 
J w ~ r n a l  of  Sclencu, vol. rlli. pp.  96, 100. 

V I J L .  I l l .  L 
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been ripened by Lord Bowis, might be more extensively 
cultivated than, from its usual arboreous nature, is sup- 
posed possible ; for by grafting and transplanting, the 
ordinary grotvth is much impeded, ant1 shrubs of less 
than four feet in  height have borne, in the Saharunpore 
garclen, above a dozen mangoes." 

T h e  betel-leaf, familiar by name a t  least to the general 
reader, is a species of pepper, the Piper betel of Linneus. 
I t  is highly esteemed by the natives of India, and culti- 
vated in most of tlie provinces, but  especially in Guzerat. 
I t  is a beautiful climber, and yields, after its fourt l~ sea- 
son, an abundant supply of leaves for six or seven years. 
The black and white pepper of commerce (P. nigrum), 
as cultivated to a great estent along the Nalabar coast, 
is said to be the finest in tlie market. 

I n  several trees of this family we find a singular substi- 
tute for an animal product. The  mLhwah-tree or Indian 
butter-tree (Bnssia butyracea), the oil or illeepei-tree 
(Bassia long$olia), and the shea-tree or butter-trec of 
Bfrica, probabIy also a species of Bassin, are among the 
number. The  mbhwah-tree is the most remarkable one 
in  India ; it  is about tlie size of an English oak, accord- 
ing to Forbes, but with a beautiful, large, shining foliage. 
The flowers are producetl in full clusters at the ends of 
the smaller branches, and look exxtly like berries; the 
true frnit, however, resembles a walnut, the olive-sllaped 
seeds of which are replete with a thick oil, which is used 
as a substitute for ghee. T o  obtain the oil, the kernels 
are bruised lo the consistence of thick cream, and then 
submitted to pressure. The  oil or fat becomes immedi- 
ately of the consistence of hog's lard, ancl is of a clclicate 
white colour. The  flowers are equally prizetl, for, when 
rlried in the sun, they have been compared to hIalnga 
raisins, both in flavour and appearance. They are eaten, 
in fact, in various ways,--as a preserved fruit, as an in- 
gredient in curries and other dishes, or even in their fresh 
state. A good tree will produce in one season nearly 
thrce hundredweight of flowers. Their greatest con- 
sumption, however, is in tlie distillation of a kind of 
spirit, which goes by the name of mihwah-arrack, and is 
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so cheap that an English pint may be had for one pke ,  
about the value of a halfpenny. 

The  oil expressed from the fruit of Bassia longtfofolia is 
constantly used by the common people instead of ghee 
and cocoanut oil. The flowers are also collected for food, 
as in the preceding species, and almost every part of the 
plant put to some use. I t  is said that olvls, squirrels, 
lizards, dogs, and jacltals, eat the flowers, and that the 
latter sometimes become mad by partaking too freely of 
them.' Both these plants must yield to the butter-tree 
of Africa. " The kernel," says Park, " is enveloperl in a 
sweet pulp, under a thin green rind ; and the butter pro- 
duced from it, besides the advantage of its keeping the 
whole year without salt, is whiter, firmer, and to my 
palate of a richer flavour than the best butter I ever 
tasted made from cow's milk. The  growth and prepara- 
tion of this commodity seem to be among the first objects 
of African industry in this and the neigl~bouring states."f 
I t  is called shea toulou, or tree-butter. 

VALERIA NEE. 

T h e  spikenard of the ancients, about nrhicll there has 
been much learned controversy, has been at length satis- 
Cactorily referred by Sir William Jones to a species of 
vaIerian, named by the Hindoos,jutun~~insi, and which lle 
therefore calls Vuleriuna Jata~,ransi (Nurdostuchys Jatu-  
mansi, D. C.) I t  ahounds in the most remote and hilly 
parts of India, such as hTepaul and Rlorang, near which 
Ptolemy fixes its native soil. The part of the plant 
k~iolvn more particularly under the name of spikenard, 
or Indian nard of commerce, is a mass or series of sheaths 
arising fmm the top of the root, and e~~veloping the lower 
part of the stem for the space of five or six inches; the 
outer ones, fibrous, the inner ones, membranaceous,--and 
the whole bearing considerable resemblance to an ermine's 
tail. I t  is carried over the desert to Aleppo, where it is 
used in substance mixed with other perfumes, and worn 
in small bags or in the form of essence, and kept in little 
boxes or phials like attar of roses. As a perfume its use 
is of very remote antiquity, being alluded to several times 

" Asiatic Resenrches, vol. viu. p. 480. 
-(-Park's Travels In Afr~ca, p. 202. 
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in the Holy Scriptures, particularly in the Song of Sola- 
mon, iv. 13, 16. 

" Thy plants are an orchard of pomegranates, with pleasan!. 
fruits ; camph~re, \nth spikenard. 
" Spikenard and saffron; calarnus and cinnamon, with all tree3 

GF frank~ncense; myrrh and aloes, w ~ t h  all the chief spices." 

Considerable quantities of jntdmdnsi are brought ir: 
,.eravans from Bootan; but living plants cannot be ex- 
ported without a license from the sovereign.' 

CINCHONACErE. 

A very nunlerous order, in which at  lcast five huncirecl 
species are now known to be Indian. The beautiful gar- 
denias are found here, so much prize11 for their delightful 
fragrance. Bundia dumetorum produces a fruit like a 
small yellow apple, which, when bruised and thrown into 
tanks, intoxicates the fish, and in the hot season destroys 
them ;-but in the cold months they are said to recover. 

The  bark of Hymenodictyon excebum is used by the 
natives as a tonic medicine, and for tanning leather. 
Various plants of t!~e order yield colouring matter. The 
cotiee-plant has been introduced to several parts of the 
country, but from some cause which is not very apparent, 
has not generally succeeded. The  coffee from the bIala- 
liar roast, ant1 some other parts of the Peninsula, is " re- 
 narka ably fine." (Royle.) 

One of the most elegant among Indian trees is iI7au- 
c1t.n orientalis. The flowers are capitate, ant1 deck the 
cllarmingly verdant foliage with, as i t  were, thousands 
o!' httle golden globes. They have an odour very agree- 
.ible in the open air, which Sir William Jones says tlie 
clncient Indians compared to the scent of new \vine ; and 
hence they call the plant Hal ip~ iya ,  or beloved by Ilalin:, 
that is, by the third Rama, who was evidently the Bac- 
thus of India.+ The leaves of Cunthium paraij7orum, a 
colninon scraggy thorny bush, are universally eaten ill 
curries. 

LORllSTHEX. 

Eleven species of that most remarkable genus mistletoe 
( l'iscunl) are in the East India Company's collection ; 
. ---- - 

.Llatlc Refiearchcs, vol. ii. and vol. i v .  p. 433, with a plate. 
-t Ib~d .  vol. 1.1. 
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and it is a circumstance deserving of notice, that, accord- 
ing to Sir William Jones, the Yiscum of the oak (he does 
not specify any species) is named ca~lb i ,  the vandkca or 
oak being held sacred.' I t  has always been our opiniori 
that the British mistletoe was not held sacred by the 
Druids, except when it was found growing upon the oak ; 
and hence the association between the mistletoe and the 
oak. Perhaps the fact that i t  was hardly ever discovered 
in this situation, gave rise to the superstit~on; for it is 
certain that it is an exceedingly rare event in this country 
to find i t  growing upon the oak, even in districts where 
i t  is frequently seen on the apple, thorn, and other trees. 

APOCYNEE. 

Strychnos potatorum will be known to some of our 
readers as the clearing-nut of India. I t  is rather a scarce, 
moderate-sized tree, growing mostly in mountainous dis- 
tricts, and producing a shining black berry about the 
size of a currant. The peculiar purpose to which they 
are applied is thus described by Dr  Roxburgh :-" The 
ripe seeds are dried, and sold in every m a ~ k e t  to clear 
muddy water. The natives never drink clear well-water 
if they can get pond or river water, which is altvays more 
or less impure according to circumstances. One of the 
seeds or nuts, as they are generally called, is rubbed very 
hard for a minute or two round the inside of the vessel 
containing the water, which is generally an unglazetl 
earthen one, and the water left to settle; in a very short 
time the impurities fall to the bottom, leaving the water 
clear, and, so far as I have been able to learn, perfectly 
wholesome."t The fruit of another Apocyneous plant 
(Carissa carandas), resembling a black middle-s~zetl 
plum, is said to make a pickle superior even to that of' 
the mango. Urceoh elastics, or the elastic gum vine, is 
a plant of this order, which yields a viscid m~lky juice 
possessing the properties of caoutchouc. I t  is an exten- 
sive climber, two hundred yards or morein length, ~viud- 
ing among the branches of the loftiest trees, and nslng 
above them into the open air. The mill<, when esposetl 
to the atmosphere, becomes solid; and by means of ~t 
Mr Howison succeeded in rendering cloth water-proof, 
and suggested that i t  might be applied to the making of 

- 
* dsiatic Researches, ~ o i .  I V .  t Plants of Coromandel. 
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hats, greatcoats, tents, and coverings for arrriages. T h e  
pl;int TOWS in Sumatra also, and Dr  Roxburgh believes 
that the Chinese make their elastic rings from its juice. 

Some of the Apocj~nra yield an astringent andfebrifugal 
bark, approved by European practitioncrs. Many plants 
of this order, on the other hand, contain an acrid and 
highly poisonous principle, especially those belonging to 
the genera Str.ychnos and Cerhera. The fruit of Certeru 
Tanglrir~, tanghin tree of Madagascar, contains a nut tlie 
kernel of which is scarcely larger than an almond, but so 
poisonous that i t  is sufficient to debtroy above twenty men. 
I t  appears that it was resorted to as an ordeaI in that island 
even dming the reign of the late King Radama, who, 
however, finally caused i t  to be discontinued. I t  is LOO 

probable that under the present queen, whose dorniuion 
has been distinguished by ferocity and a return to ancient 
heathen customs, this savage mode of trial may be again 
introduced. 

VERBENACEIE. 

One of the largest Indian trees and one of the most 
valual~le for its excellent timber is  referred to this farriily, 
-the teak (Tcctona yandis ) .  The trunk is  erect, lofty, 
and of an enormous size; the leaves, which are comparetl 
to eleyhants' ears, above twenty inches long and a foot or 
more in width, the flowers small, white, and fragrant, 
and collectecl into very large panicles. It is a native of 
various parts of India, and was introducedinto Bengal by 
Lord Cornwallis and Colonel l iydd.  

Long experience has proved the wood of this tree to be 
the most useful timber in  Asia. I t  is light, easily worked, 
and at the same timestrong and durable. Forshipbuild- 
ing it is considered equal to oak, and many of the vessels 
tradinq between this country and India are constructed of 
it. That which grows near the banks of the Godavery is  
beautifully veined, closer in the grain, and heavier. 

Very few examples of this family occur in India, and 
of those we shall ouly speak of the bowstring&emp($'nrr 
seuiera Zeylunica), which Ur Roxburgh thought might 
be cultivated to great advantage for the sake of its fibre. 
I t  is a plant with one to four radical semi-cylindrical 
leaves, one to four feet long, with the flowers prodvced on 
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a scape about two feet in height. The leaves contain a 
number of very strong white fibres, from which the na- 
tives manufacture lheir best bowstrings. Raxburgh ob- 
tained, from eighty pounds of the fresh leaves, one pound 
of clean dry fibres, and from half the quantity of better 
leaves, in a second experiment, the same weight of fibre ; 
and this quantity might be producetl on three square yards 
of ground. '' I aoi inclined to th~nk," says he " that the 
fine line called china-grass, which is employed for fish- 
inglines, fiddlestrings, and other purposes, is made from 
these fibres." 

PALNrE. 

On several of the species of this magnificent tribe we 
have alredtly made some observations; bul they form 
too important a feature in  he vegetation of I-Iindostan, 
and are too extensively useful to mankind, not to demand 
a more particular notice. The fruit of the Areca eulechu 
is  the celebrated betel-nut, esteemed by the inhabitants of 
the East both for its narcotic qualities and as a fine pre- 
servative of the teeth and gums. Itresembles a large nul- 
meg enclosed ill a thick membranaceous covering : when 
used i t  is cut into small pieces, and eaten with the pun- 
gent leaf of Piper betel, spread over with chunam or deli- 
cate shell-lime. The palmyra-tree (Borassusjlnbellijor- 
ntis), formerly alludetl to as one of the largesb I n h a n  
palms, is not only a splendid bul a most useful plant. 
The  fruit forms an article ol' food in various states of pre- 
paration, and abundance of toddy or palm-wine is obtained 
by dividing the young spadix or branched receptacle of 
the fructification, and collecting the juice which flows 
from the woundetl part. I n  old trees Lhe wood, or that 
part which constilutes the shell or circumference of the 
trunk, is of singular Iiarrlness and durability, and is much 
employed for the maliing of rafters and similar work. The 
centre is composed only of a coarse spongy farinaceous 
sort of pith. With the leaves the natives thatch their 
houses and construct baskets, and they are comrnonly used 
as a substitute for paper, being written on, or rather en- 
graved, with an iron-pointed instrument. 

I n  the Peninsula occurs a dwarf species of date-palm, 
named Phanix furinzyera by Roxburgh, but little known 
to botanists in general. I t  appears to be found chiefly on 
sandy grounds at a small distance from the sea. The trunk 
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is cnly one, or at most tn-o feet high, and so entirely en- 
velopeti in the leaves, which are a good deal like those of 
i11e common date-palm (Phenix dactylifera), that the 
whole appears like a large round bush. Baskets are con- 
structed of the leaflets, and a great quantity of farinaceous 
substance is  obtained from the centre of the stem, which 
In times of scarcity has frequently supplied the poor people 
with food. I t  is, however, less nutritious and palatdble 
than common sago. 

The cocoa-nut (Cocos nucifero) is of all palms most 
deservedly valued as one of the greatest of the many bless- 
ings showered down by a bountiful Providence upon the 
inhabitants of a tropical climate. I t  is a common saying 
that the cocoa-nut tree has ninety-nine uses, and that the 
hundredth cannot be discovered. The limits prescribed to 
this arf~cle villi only permit us to describe its general ap- 
pearance, and give a brief outline of the purposes to which 
the various parts are applied. This palm is  from sixty to 
a hundred feet In height, and one to two feet in diameter: 
at the top it is crowned with a magniticent tuft of leaves, 
each about foiirteen feet in length, and resembling an 
enormous feather. I t  rejoiccs to grow in the moist Ion 
grounds that border the seacoast, or that form the neigh- 
bouring islands. Nothing can be more beautiful than 
these cocoa-groves. The  bare trunks rise like columns to 
a vast heighl, and the regular foliage arching their sum- 
mits carries the eve along the vistas, asi t  were, of a bounrl- 
less Gothic edifice. I t  is a very prolific tree ; flowers arc 
put forth every four or five weeks, and thus flowers and 
f'ruit aregenerally to be seen at the same time. Of the roots 
are constructed baskets; of the hollowed trunk, drums 
aud pipes for aqueducts. The reticulated substance at  
the h s e  of each leaf, besides serving for infants' cradles, 
is manufactured into coarse sackcloth. The  terminal bud 
is accounted a delicacy for the table. The leaves are em- 
ployed for thatching builclings, for maLing baskets, fences, 
and torches, beides furnishing the chief diet in Ceylon 
of the :ame elephants: in a young state they are transpa- 
rent, and are made into lanterns by the Ceylonese, r T h e  
woo~ly ribs of the leaflets are formed into a kipdof,baaket- 
work for catching fish, and into brushes and broims for 
domestic purposes. Good potash is yielded byT&e burnt 
fibre, and the latter is used instead of soap by the native 
washern~en of Ceylon. Fro111 the unexpanded flower is 
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procured the sweet juice, which is converted into a p!ea- 
sant wine celebrated by one of our poets. 

'' Stretch'd a m ~ d  these orchard4 of the sun, 
Tlrllere h i g ! ~  palmettos llft thelr grateful shade, 
Glve me t o  dram the cocoa's mllky bowl, 
And from the palm to Jrarv 1t3 freshenmg nine;  
More bounteous far than all the frnntlc julco 
Which Rdcchus pours." 

T h e  same fluid is unfortunately distilled into arrack : 
and frantic indeed and melancholy are the effects which 
spring from the intoxicating draught, from whatever 
source it is obtained ! Even the juice of this fertile tree 
the wayward ingenuity of Inan has converted from a bless- 
ing into a curse. T h e  spirit .is manufactured i n  such 
large quantities in Ceylon, that i t  is sold for a trifle, antl 
is productive of all the unhappy consequences which iu- 
variably follorv its use as a common beverage. From 
palm-juice is likewise prepared in great abundance a coarse 
kind of sugar called jaggery. T h e  value of the fruit of 
this tree, the well-known cocoa-nut, can only be fully ap- 
preciated in the countries that produce it. As an article 
of food it is inestimable. The  fibrous covering is an ex- 
cellent substitute for hemp, and is largely manufacturecl 
into coir,-a substance peculiarly: well adapted for the 
cordage of vessels. lTrhen the Dutch were in possession 
of Ceylon, they made annually, according to Rlr i?Iarshall, 
3,000,000 Ibs. weight of coir. A vast quantity of oil 1s 

expressed from the kernel, the excellent quality and coni- 
mercial value of which are known to every one. 

GHAJIINEZ. 

I t  is in tropical countries that the tribe of grasses attain 
their utmost deveiopment in regard to size. Accustometl 
to behold them in cold and temperate regions, forming the 
verdant carpet that stretches far and wide over our hilly 
pastures and fertile meadows, or to contemplate our fields 
of waving corn, or the reeds which fringe the borders of 
our streams. \ve can hardly imagineindividuals of the same 
family emulating the statureof the trees of the forest, antl 
constituting an equally imposing feature in the panorama 
of a living landscape. I n  such a light, however, must we 
regard the bamboo (Bumbusu), whose name is tlerlved, as 
we are informed by D r  JVallich, from the IIindoo word 
veungsa, pronounced bungsn, signifying a family or tribe, 
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-for the bamboo grows, many together, or in an associated 
manner. I t  is applied to a great variety of purposes; and 
no plant is more useful where a union of strength and 
lightness is required. I n  building it is so generally em- 
ployerl, th;,t the l~ouses of tlie inferior classes in India are 
alnlost exclusively constructex1 of it. I t  is adapted to the 
formation of bridges, masts for boats, and almost every 
article of domestic furniture. Bedding and sacking, and 
even cordage, are manufactured from it. It is the common 
fence for gardens and flelds, while palanquins ant1 I~gllt 
carriages are principally composed of it. T h e  hollow 
sterns serve for xater-pipes, and in military operations i t  
has often been resorted to for the construction of screens. 
Finally, accorcling to Barrow, the Chinese find the bamboo 
invaluable for keeping the whole empire in due subordi- 
nation, through the nleclium of incessant bastinatling. 
?Ve shall now proceed to notice briefl the different kinds of 
this plant that are most valued for tKeir useful properties. 
The most common one is the Bambzrsa arundinacer: : 
this produces from ten to one hundred stems from the 
same root, and after continuing straight for fifteen or 
twenty Iect bogins to bend gently to one side. I t  bears 
innumerable branches, the joints of which are furnished 
with double or triple thorns. It is in the cavities of the 
joints of this species in particular that the curious sub- 
stance called tabasheer is found, tliough i t  is not impro- 
bable that it may exist in mcst of tlie others likewise. 
This substance is named vcdroo pc~loo (milk of bamboo) 
by the Telingas, and ~ r ~ u n g i l  upoo (salt of bamboo) by the 
Tamuls. NIeclicinal virtues are attributed to it, and it is 
mentionell in the Sanserit works on medicine, such as the 
Blravu P~ulras and Raja A7ighnnt.' Dr Turner has 
shown it to consist of " silica, containing a minute quan- 
tity of lime and vegetable matter." I n  Malabar this kind 
of bamboo is formed into an arch, by training it, ~vhile 
growing, over an iron frame, to tile sliape required for 
supporting the canopies of palanquias. Finely arched 
specimens have been kno\vii to bring five or s is  hundredru- 
pees. Banlbusu slricta is a dinlinutivespecies, considerably 
more stiaight in the stern, and wlth a s~nnller cavity ; on 
which accounts it is better adapted to some purposes, and 
the n , ~ ~ i v e s  always select it for niakung shafts to their 

* Dr Wlhon, In Brewster's Journal of Science, vol. viii. p. 268. 



spears. Batnbusn .r;l,iirosfr is in request for scaffolding 
and wicker-work. Btiint~usu bnr-rifsrci,. a tall and very 
curious species, having for fructification a large pendu- 
lous one-seeded berry, in a native of tile Chittagong moun- 
tains, and used in that country for all building purposes. 
I t  is said to be a foot in  diameter at  the base, from fifty 
to seventy feet in Iieigl~t, bare of branches except near the 
extremity, and so beautifully straiglit as to be without the 
least flesure or inequality of surface. According to hi. 
Pierard's account, in  Itosburgli's Pldnts of Coromanrlel, 
i t  yields more or less tnbusllee,.; " soinct~mes, i t  is said, 
the cavity between the joints is nearly filled will1 this sub- 
stance, which the people call clioonalr (lime)." There is 
another species which grows 011 the hlartaban coast, hav- 
ing the stem about twelve inches in diameter, and a hun- 
(Ired feet in height: this appears lo be undescrihcd. 

All the species of bamboo are at  first tender and succu- 
lent; they grow with amazing rapidity, but many years 
often elapse before they produce flower ant1 seed. This 
primary object being once accomplished, they die, and are 
succeeded by a new generation. 

T h e  sugar-cane ( S u c c h a ~ u n ~  oflcinnrum) mas known 
in the East at a very early period, but i t  is cultivated to 
a very 111nited extent with a view to the making of sugar. 
T h e  cane is still in  request, being cut into small pieces, 
and sold like fruit in the ba~ars .  

Several plants of this family are cultivated in India in  
the same manner as corn is ~vitli  us ; of these the principal 
are Or!/-a sutivu (common lice), Soryhlc:?? t u l g a ~ e ,  Pen- 
nisetcivz typhoirlsun~, Elcrcai~zc corscun,~, Puspolunz scro- 
biculutun~, Punicllvz 7rriliclceu11~. 

Poa cyrzo~uroidcs, a11ot1ic.r species of grass, called cut'hu 
and drwbha by the natives, is 11cld i n  peculiar favour by 
them,-so inuch so, that, accord~ng to Sir \Irilliam Jones, 
" every law-book, and almost every poem in Sanscrit, cou- 
tains frequent allusiol~s to the holiness of this plant; ant1 
i n  the fourth lJid11 we have the following address to it a t  
the close of a terrible incantation :-' 'I'ltee, 0 Darbha, the 
learned proclaim a tlivinity, not subject to age or rleatll; 
thee they call the armour of India, the preserver of regions, 
the destroyer of enemies ; a gem that gives increase to the 
field. At the time when the ocean resouiidetl, when the 

* Roxburgh's Plants of Corornnndel, vol. 1 1 1 .  p. 38, t .  2-13. 
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clouds murmured, anrllightnings flashetl, thenmas Darhhn 
lxotiuced, pure as a drop of fine gold !' Some of the 
leaves taper to a most acute evanescent point; whence the 
Pundits often say of a very sharp-mintletl man, that hls 
intellects are acute as the point of cus'a leaf.". 

111 regard to the Filices and families of the acotyledo- 
~ ~ o u s  class, little has hitherto been done to elucidate the 
Indian flora. W e  are, however, in possession of materials, 
which will, to a certain extent. supply this desideratum. 
It has already been stated that the collection of tbe East 
India Company contains between four and five hundred 
species of Fern. Solrle of these have been represe~~ted 
and described in the Icones Filicurn, by Hooker and 
Gre~ille, and the publication of theremainder wiU be un- 
dertaken, it is hoperl, hy the former at  no distant period. 
W e  have received from D r  Wallieh many interesting 
mosses and heputice, some of which have already been 
giken to the worldin Sir W. J. EPooker's Musci Exotic2 ; 
and b y  Dr Wight we havealready been put in possession of 
about one hundred species of Ahe. Of the Indian Fungi 
xery little is known, and but few species have reached us. 
'I'he natives Iiold them " in such detestation, that Yuma, 
3 legislacor, supposed now to be the judge of departed 
spirits, declares, that 'those who eat n~ushrooms, whether 
springing from the ground or growing on a tree, are fulLy 
equal in guilt to the slayers of Bramins, and the most des- 
picable of aU deadly sinners.' "t 

* Asiatic Researcher, vol. iv.  p. 263. t Ibid. p. 311. 
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CHAPTER VIII. 

Climate. 

Himmaleh Region-M~ddle India-Peninsular India-Height of 
the Land in the Peninsula-RIeteorology-1. Changes in the 
Pressure of the Atmosphere; 2. Cornposltion of the Atmo- 
spliere ; 3. Effrcts of Mountain-air; 4. Temperature of the At- 
mosphere ; 5. ilIal.inq of Ice in India ; 6. Snorv-line ; 7. Height 
of the Snorv-line in the Hlmrnalehs ; 9. Evaporation ; 9 Huml- 
dity O F  the Atmosphere; 10. D e w ;  11. Ram; 12. Monsoons; 
1:). Hail; 14. Falling Stars and Rlcteoric Stones;  15. Rl~rage;  
16. Black Colour of the Sky over the Hlmrnal~l~n;  li. Zodlacal 
L~gl l t  ; 18. 3Ilasmata ; 19. Chmnte ; 20. Sanitary DepBts- 
Table of Comparative Temperatures. 

IN the view we are now about to take of it, India may be 
considercd as formed of three grand divisions, viz. 1. 
T h e  Himmdell. 2. The belt of flat country extending 
from the Indus to the Brahmapoutra, which may be dis- 
tinguished by the name of Middle India. 3. T h e  region 
which constitutes Peninsular India. 

1. M m n ~ a b h  or Alpine Region.-The central and in- 
terior region of Asia, which forms neither an immense 
cluster of mountain-chains nor a continued table-land, is 
crossed from east to west by four grand systems of moun- 
tains, which have mnnifestly influenced the movements 
of the population ;-these are, tlie Altai, which is ter~ni- 
natell on the west by the mountains of Kirghiz, the Teen- 
shan, the Kwan-lun, and the Himmaleh chain. Between 
the Altai and the Teen-shnn, are placed Zungaria and the 
basin of the Ele ; between 'I'een-shan and the Iiwan-lun, 
Little or rather Upper Buc!!aria, or Casl~gar, 'S'al-kand, 
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Iilioten, thc great desert Cob1 (or Cha-ino), Toorfan, 
Khainil( E-Iam~), and Tangout, that IS, the No1 thern Tan- 
gout of the Cl~~nese ,  nhlch must not be confounded ~ t l l  
T l i~be t  or Sefan, lastly, between t h ( ~  Iiwan-lull and the 
ZI~lnmaleh, Eastern and Western Th~be t ,  where Lasea 
and Ladak are s~tuated Tlre Hlrnrnaleh systern, the only 
one whlch at  present parhcnlarly ~nterests us, separates 
the \alleys of Cashmere, Nepaul, and Rootan, f i o n ~  1hi-  
bet To the mest i t  stretches by Jalaher  to 2G 420 feet 
to the east by Dhrna l~gr l  to 27,000 feet above tlie level or 
the sea. It ranges from north-nest to south- 
east, and consequently 1s not parallel n ith the l i ~ v a n  lun . 
i t  approaches i t  so nearly m the meridian ot Btt~cl ,  and 
Jellalabad, that betweerr Cabul, Cashmere, La lak, and 
Badahshan, the Hlrnn~alell seems to form a single group 
of moulitdln chams w~t l i  the Hn~dlio ltho and Tsung-l~ng 

I n  those parts of the Hlmrnaleli that form the no1 them 
boundary of India are situated soine of the h~gliest moun- 
tains rn the woild Oi these the most elevated summit 
at plescut known is Dhaalagri  or White  Mountain, al- 
ready ment~oned The iollowlng are other he~ghts, as 
determined by Webb - 

r e c t  
Jumnotree, 2 5  700 
Sctghur, or the Wh~te Tower, north of hepaul, -3,2(il 
A moilrt nn, suppo5ed to be Dhaibon, above Catmandoo, 111 

the dlrect~on of Cala Bhurava, 20,000 feet above the 
Vallej of NtpnJ ,  and auove the sea, 24,625 

Another mount un nenr ~ t ,  16,662 feet above the 1 ulley of 
Ncpaul, abob~  the sea, 39 262 

A th~rd ~n I ~ E  ~lclrnt), 18,452. toct, above the sez, 23 032 
A pcah, namcd St George, a a s  ehmated by Hodgson dt 32,240 

Mountain Rer/zon-Interposed between the Alpznr 
and Pesttlcr~tzal R ~ g ~ o n s  of India 1s the rlchest moulitaln 
land in the world, the hedutrful grrdle of Assam, Bootan, 
Ncl~ald, Se~~nagur ,  Cashmere, and Peshawer These de- 
llghtful iegvns range in altitude upwards of 7000 feet 
shove the lelel of the sea, rising with a steep ascent from 
the plains of the low country According to Rennell, the 
southernmost of the Bootan mountains attaln nearly a 
mlle and a half of aln~ost p-rpend~cular Lelght, in a hon- 
zoiital distance of fifteen r ~ r ~ l e s ,  and from the summlt the 
tr~veller looks back w ~ t h  wonder on the extensive pro- 
speLt of tlie plvns beneath Il'l~en the great iange changes 
to a wes~erly Si~ect~on,  near the lipper part oi  the Ganges 
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and Inclus, the lower mountains are separated from it by 
a wide interval occupied by the lofty valley of Cashmere'; 
and to the south and south-west is a mountainous coun- 
try, which on the north bountls the Punjaub or comitry 
of the five rivers. When in December 'l'urner returned 
from Thibet, then covered with ice and snow, in Uootan 
every thing was green, and the trees were loatlecl with 
apples and oranges,-so great is the difference of climate. 
Notwithstanding this, the summer temperature of Tas- 
sisudon in Bootan resembles that of the winter of Eengal, 
and the Bootan winter is too severe for the rajahs, ~ v h o  
descend and spend that season in the warmer Chickacotta. 
The  Bengalese clothe themselves in silk and muslin; the 
Bootanese in wool ; the Thibetians in trool and fur; and 
not less characteristic is the contrast between the feeble 
Hintloo in Bengal and the Herculean Rootanese, or the 
active. abstemious Thibetian. The Hindoo, accustomed 
to the moist ancl sultry atmosphere of Eengal, cannot exist 
in the colrl a ~ i d  dry Alpine air of Thibet, and conversely 
the Thibetian cannot live in the sultry India. 

Pestilential Region.-A zone of unequal breadth. of a 
peculiar nature, lies between the northern mountainous 
and hilly boundary of India and the low countl.y. It ex- 
tenlis from the frontiers of Assam almost uninterruptedly 
to the banks of the Ganges ant1 Jumna, at FIurtlmar and 
Serinagur. It is thirty miles broad on the Uootan fron- 
tier, and here, as elsewhere, is filled with swamps, and 
covered with a dense ancl luxuriant vegetation. I t  forms 
t11e natural boundary between Eengal and Assam, Bootan 
and Nepaul. None of the neighbouriag nations have 
been able to obtain an ascendelicy in this melancholy re- 
gion ; for man flies its marshes, which are ~nhabited prin- 
cipally by amphibious and other ofTensive creatllres ; and, 
where the woods penetrate among the lower hills, nume- 
rous herds of elephants range from Assam to Hurtl~var. 
T h e  exhalations arising from the multitude of springs, 
which the vicinity of the mountains produces, are collect- 
ed and confined by those almost impervious \voods, and 
generate an atmosphere through which no traveller ever 
passed with impunity. I ts  effects mere fatal to Caplam 
Jones, and to a p e a t  part of his troops in 1772. 

Goffre Itegioi~.-The pestilential region is not without 
inhabitants, though its influence has wholly tlebased ill 
them the form, the size, and the strength of human crea- 
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tures. Here the disease nallietl goftre prevails. From 
ltungpoor towards Bootan i t  is estimated that every sixth 
irldn has a crop or swelling. I t  occurs also in  Lowet 
13ootan ; but Turner saw nothing of the kind in Thibet. 
'I'he inhabitants of Assam are visited with great goitres, 
and also the people of the valleys of Serinagur and those 
that dwell near the open land of Kemaoon. This  disease, 
conjoinetl with cretinism, prevails throughout the whole 
zone, from the borders of Assam, in 27" north lat. and 
110" east long., to Hurtlwar on the Ganges, in  Rohilcund, 
iu 30" north lat. ant1 78" east long., in  those tlistricts 
bour~tlecl on the south by Bijnee, Cocch-bahar, liungcpoor, 
Dinagepoor, Purnea, Tirhoot, Bettiah, and the norchern 
boundary of Outle through Gooracpore, Baraitsch, Pilli- 
beat, and on the frontier of Rohilcund, throiigli Hurdmar. 
It extends farther to the westward : Forster met n i th  i t  
on his mountam journey from the Jamboo pass towarrls 
Cashmere. Appearances of the same kind occur on the 
bouthern border of the CoRi above Pekin, in the IColla 
a ~ l d  hIagaza in Africa, in the marshy woods of Simbani, 
in the land of the nIandingoes, in tlie southern acclivity 
of the Alps, &c., as well in  those places where snow-water 
is wanting as where i t  is met with,-a fact in opposition 
to that opinion whicll ascribes the goitre disease to the 
hat1 qualities of the sno\v-water. 

2. Mtddlt .  1ildiu.-This great comparatively flat region, 
tlre richest and most protluctive part of our eastern em- 
plre, comprehends-1. T h e  great tract watered by the 
Ganges. 3. The  tract watered by the Indus. 3. T h e  
intermediate desert. 

As this division of India is noticetl in  a preceding vo- 
lume of this nork, we need not enter into farther details, 
but merely rem:lrk, that the alluvial tract from IIurdwar 
to tile lnouth of the Ganges, may, accortling to Hindoo 
sj~ec~ilators, formerly have been occupied by the sea,-- 
t!lus giving to the peninsular part of lndiaan insular form, 
and that the Ijesert, which rn many of its characters re.. 
sembles strongly tlie Afiican and Arabian sandy plains, IS 

the eastern portion of the vast series of deserts which 
stretch fiorn the western boundary of the great Sahara in  
Africa across the nhole of that continent, Arabia, part oi' 
Pelsia, to the Irest aide of the Intlus. 

3. P e n i n s u l u ~  I~tdia.-'l'r~e Peninsula of India, which 
is totally unconi~ected with the Elirnrnaleh range, is hound- 
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ed by tlie waters of the ocean and the plains of Central or 
Rfiddle India, and forms as i t  were a world for itself. I t  
is bounded on the north by a mountainous, hilly, and 
tableshaped country, which inclutles tlie mountains es- 
tending from the Gulf of Cutch on the west to the Bay of 
Bengal on the east, viz. those of Guzerat, Malmah, Can- 
deish, and ~und&aiia.  IVe also, in a geological view, 
include in this region tlie rnouiitainous and hilly ranges 
stretchiug arouiid the great Western Desert as far as the 
neighbourhood of Oodipoor, Ajmere, Jyepore, to Dellii. 
On the south-west and south-east i t  is bounded by the 
Indian Ocean axd the Bay of Bellgal. 

The  Ghauts enclose the inain body of tlie Peninsula, 
which consists of table-lands and mountains and hills, ele- 
vated from 2000 to 4,000 feet above the sea. The  ranges 
of the Ghauts join on the nortl~ side of the great pass or 
gap of Coimbetoor, first made known during the military 
excursion of Colonel Fullerton. This  striking pass is 
about sixteen miles wide. I t  is well known that ships na- 
vigating tlie iMalabar coast during the north-east monsoon 
commonly experience a stronger gale in the neighbour- 
hood of Paniani than elsewhere ; and this opening in the 
Ghauts appears to be the cause of this effect. I t  is also 
said that the lower part of the Coimbetoor country par- 
takes of tlie rainy or soutli-~vcst ino~isoon of the Malabar 
coast, which may be referred to the same cause. W e  re- 
gret we have not been able to find any statements in regard 
to the height of this pass above the Coromandel and Ma- 
labar countries. 

From the south side of the gap the Ghaut range conti- 
nues onwards in a southerly direction to Cape Comorin, 
where i t  terminates. The land at its extremity is low and 
flat, covered with trees, and not visible from the deck more 
than four or five leagues; but about half a mile inland 
is the mountain of Icomari, the tefmination of the Gliauts, 
rising to a height of nearly 4000 feet. From this moun- 
tain the southern extremity of India takes its name; its 
position is lat. 8" 4' north, long. 77" 45' east. Daniel says 
i t  is quite smootli and verdant to the very summit. Near 
the base bursts forth a magnificent cataract. 
Country below the Ghauts.-On both sides of the reu- 

insula, interposed between tlie foot of the mountains and 
the coast, there is a tract named Payecnghaut, or below 
the Ghauts; that above these ranges being named Bala- 
YOL. Ill. .u 
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ghaut, or above tlie Ghauts. The  country bel?w Bie 
(;hauts is con~posed of hilly and low and flat country, 
\.arving in breadth from a few miles to eighty or ninety. 

Height of the Land In the ~eninsula.-The following 
~leterminations of heights we owe to Captain C d e n  of the 
3Iadras Artillerv :' 

Without takihg into accounr those habitable but con- 
fined tracts in the Nllilgerry I d s ,  which are from 5000 
to 7000 feet, and those on the Shervaroy or Salem hills, 
from 4000 to 5000 feet above the level of the sea, the 
table-land of Mysore presents the most elevated surface of 
the Peninsula. The highest part of this table-land in- 
cludes the stations of Bangalore, Nundidroog, Colar, and 
Oossoor, forming an area of sisty miles by fifty, and pre- 
senting a mean altitude of about 3000 feet. There is a 
rapid fall thence on every side; and the mean height of 
this belt may be stated at about 2400 feet. T h e  valley of 
Seringapatam, inclutling the town of AIysore, is also about 
the same height. 

Trichinopoly, tlie capital of the southern division, is 
only about 250 feet above the sea; but the ground rises 
to the southward, attaining at one point the height of 800 
feet ; so that, if a line be drawn by Madura and Palam- 
cotta to Cape Cornorin, it  would give a mean altitude of 
between 400 and 600 feet. The  country in this quarter 
has a gradual rise from the eastern shore to the westward, 
where it is bounded by the great Travancore chain of 
mountains. 

?'here is indeed a very remarkable ascent observable 
throughout almost the whole of the Peninsula south of 
Berar, from the easten1 shore to the great Western Ghauts ; 
and one need only cast his eye on the map to perceive this 
by tlie course of the rivers, which uniformly take an e a s t  
elly direction, ant1 fall into the Bay of Bengal. T h e  
country, fiom Madras bf Arcot towards the bottom of the 
Petlanaigdroog pass, rises gradually to between 800 and 

" In Mr Rnblnnton's paper In the fifth volume of the Geologcd 
Sc~r.~ctg's ~ r . n ~ i a ~ ~ o n s  the Ilclrht of one peak, Bonwson hill, is 
sald to be i IH)O feet  bore the s ~ ;  and in a description of the Nhil- 
Ferry reglon bg I ) r  S m ~ t h  Young, the peak of Dodapst, situated 
butnern I I '  and I12 north Int. and 76' east long., is ssld to rise to 
all clevarlon of 8i00 fret  It 1s mucb to he regretted that we have 
so fcxs pobhsherl rcporls of helghts, by actual geometrical or baro- 
n~rtr:cal mcnsurements, uf the pr~ncrpal summ~ts in the Pen~nsula. 
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noo feet above the sea ; and a similar slope may be con- 
sideretl to obtain for sixty or seventy miles southward of 
Madras, and for 130 or 140 miles north of it. T h e  west- 
ern coast is however more hilly, and is covered with jun- 
glcs or forests, from the sea to the Western Ghants. The 
mean height of the provinces of Malabar and Canara may 
be estimated at about 200 feet above the sea. 

The  Ceded Districts adjoining the Mysore territories 
on the north partake of the general slope ~vliich has been 
noticed. Bellary the capital, lying nearly in the centre of 
the province, is about 1600 feet above the sea, and the rise 
continues westward till it attains the elevation of 9600 
feet. Belgauni in  the Doab, situated at this height, IS 

nearly the highest part of that province. 
T h e  average height of the province of Hyrlral~ad. In- 

cluding an area of nearly the same magnitude as the AIy- 
sore table-land, is about 1900 feet above the sea ; the c ~ t y  
of Hydrabad lies low, near the northern edge of this area. 
T h e  slope to the east and the north-west from thls ele- 
vated tract is rapid ; that to the north is much more gra- 
tlual; the space to the south, between i t  anrl the Cedetl 
Districts, comprehentling the bed of the Kistna, is from 
1100 to 1300 feet above the sea. 

T h e  elevation of Bangalore and Hydrabad thus inter- 
rupts the general slope of the Peninsula. T h e  conntry 
round Jaulna is from 1600 to 1800 feet above the sea, 
and the general ascent from east to west is here very dis- 
tinctly marked. Poonah, situated very near the Western 
Ghauts, is believed to be 2500 feet, or nearly so, above 
the sea. 

T h e  flat open plains of Nagpore seem to indicate their 
approach to the alluvial tlistricts of the Ganges ; for at tlie 
very base of the Peninsula, and at a distance of 400 miles 
from either tlie eastern or western sea, they attain only an 
elevation of 800 or 900 feet. Hinginghaut, fifty miles 
south of Nagpore, is only 700 feet above the sea. 

The  northern division, including Guntoor, is a series of 
level plains, elevated nowhere more than 50 feet ahove 
the sea. T h e  Ghauts approach the coast near Vizagapa- 
tam, without causing any material alteration in the level of 
the intermediate valleys. 

The  following table contains some barometric measure- 
nlcnts by Mr Babington across the Periinsula from XIadrafi 
w 'l'ellicherry : - 
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Feet 
Arcot above nTd&as, 3 2 4 +  
Chlttore above Arcot, 472, 
RIooglec aboxe Ch~ttore, 5781 
Pollamawey above IvIoogler, 579 
Nung~ly above Pullam?urt y, 116 
Xlool~v ~ u l  above Nungdy, 437: 
Colar above \IoolrvqoI, 
RIjsore above Ser~nga atam, 

dk 
28 i 

' lop of Ghaut m o w  &la, 
RIldway Hut below top of Ghaut, 
Bottom of Ghaut below Mldrr7y But, I dPU, 
RIr Dyer's house, Telhchei~y, b d o x  bottom of Ghaut, 33Yh 
The Sea below ?Ir Dyer's house, 119 
Malabar Sca below Bangalore, 2688 

D~ffers from Lambton's measurement, 210 

The atmosphere of I n h a  is chiefly trop~cal, a small ex- 
tent only beln,: situated in the southern part of the north- 
ern tempelate zone I n  some districts, however, the at 
mosphere, owlng to the form, elevation, and nature of the 
surface of tlie land, exhlhts characters almost ~ d e n t ~ c ~ l  
a l t h  those of the northern temperate, and even of t h ~  
polar regons T o  place in full array before our readers a 
complete view of a subject so vast and comphcated as the 
meteorology of Ind~a,  would very far exceed the l~mi ts  of 
the present work We must therefore rest sahsfied 1~1th 
the following details and mews, which will illustrate, in a 
popular view, the meteorology of Hindostan - 

1 Changes zn the Pressure of the Atrnosphe7 e -The 
changes In the pressure of the atmosphere, as ascerta~ned 
by means of the barometer, have not m India been traced 
out a ~ t h  that care and accuracy which the ilnportance ot 
tlie subject demands Of the barometric phenomena, the 
most cunous are those that p o ~ n t  out the dally atmosphe- 
ric titles the horary motlons, or the double rise and fall 
of the barometer wl th~n  twenty-four hours I11 India, zs 
In the ternpetate and arctlc reglons, there are dally or 
hourlj varlat~ons, in w h ~ c h  the mercury in the barornetel 
1s always h~gher at 9 A M and 9 P N , than at 3 P. I. and 
3 A M These mollons are much more dishnct in Ind~a, 
and In tropical reglons m general, than IU temperate re- 
gions From the observat~ons of Humboldt we learn, 
that in  tropical America these atmospheric hdes are inde- 
pentlent of ~hanges in  the weather and seasons. Thus, if 
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the mercury is  falling from nine in the morning until three 
or four in the afternoon, or if it be rising from four in the 
afternoon until nine or eleven at nighr, a storm, an earth- 
quake, orviolenttempest ofwind,doesnot affect or alter its 
course. It appears to be arected only by true time, or the 
position of the sun. I n  the tropical regions, he adds, the 
moment when the mercury begins to fall is so marked, 
that the bnrometer indicates true time within a quarter of 
an hour. Whatever truth may be in the latter observa- 
tion of Humboldt, there can be no doubt as to the motions 
tliemselves. The only observations made in India with 
which we are acquainted, are the very interesting ones of D r  
Russel at Burhanpoor, in 24" north lat., and of bIr Prin- 
sepat Renares, in 254" north lat., continuetl for thrce years, 
antl which harmonize in general with those made in other 
tropical countries. At present Ire are not in possession of 
a range of observations sufficiently extensive to enable us 
to explain these l~orary motions. The speculations of 
IIumboldt, Leslie, and others on this subject, are unsatis- 
factory. I t  is indeed evident, that these motions are con- 
nected not only with the atmospheric temperature, but 
also will1 its associated moisture. Until, however, we 
have a series of hourly-connected observations of the ba- 
rometer antl hygrometer we cannot attempt any esplana- 
tion likely to be plausible. 

The connexion of the mean monthly heights of the ba- 
rometer with the south-west and north-east monsoons is 
also a subject of considerable interest, and is  well ill~is- 
trated in barometrical observations made at Seringapatam, 
Bangalore, Calcutta, Benares, Catmandoo, and Madras, 
for the particulars of ~v111ch we refer to the original tables 
and observations of the observers. 

2. Composition qf' the dt~lzosphere.-It would appear 
from experiments made in digerent countries and at dif- 
ferent heights, that the proportions of oxygen and azote, 
the principal constituents of the atmosphere, do not vary. 
Carbonic acid, another but minute constituent of the 
earth's atmosphere, is said to vary in quantity ; for at one 
and the same place the carbonic acid sugers continued 
changes as to quantity, accortling to the temperature, 
wind, rain, and atmospherical pressure. Thus, near Ge- 
neva, according to Saussure, the mean quantity of this 
gas in 1000 parts by volun~e of air is at mid-day 5., or 
more accurately 4.9 ; the maximum is 6.8 ; minimum, 
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3 .  The semc excellent observer finds, that in Switzer- 
land carbonic acid increases in sunzrner, but diminisher in 
antunzn; fzrther, that the quantity of carbonic acid at 
mid-day, in December, January, and February, is  to that 
in June, July, and August, as 77 to 100. H e  also found, 
that over a met soil the atmosphere contains less carbonlc 
acid than over a dry one ; that more exists in the atmo- 
sphere during the night than during the day; that the 
at~porior strata of the atmosphere contain more than thc 
inferior.; and, lastly, that a violent wind generally aug- 
ments the quantity in the lower atmospheric strata during 
the day, by the intermixture of thelower and upper aCiial 
strata, and sometin~es by the wind blowing from a dry 
quarter. Besides azote, oxygen, carbonic acid, and water, 
the atmosphere occasionally contains, probably in sonle 
lileasure as accidental mixed parts, a particular vegeto- 
animal matter, and salts of various descriptions. The pre- 
ceding details show what is expected from those who may 
undertake to make us acquainted with the chemical nature 
of the atmosphere of India,-a subject of great import- 
ancc, but hitherto neglected. 

3. Bfects  of' highly attenuated Mountain Air.--It is 
\veil-known that on ascending high mountains, owing to the 
lliminished pressure of the atmosphere, the animal, ant1 
lntleed also the vegetable, functions are more or less af- 
fected. Some individuals of the hurnan species feel these 
changes very intensely, while others esperience compara- 
tively little inconvenience. This latter circumstancr has 
led some philosophers to imagine, that these enervating 
effects are solely owing to fatigue, ant1 not to the atte- 
nuated state of the air,-an opinion, however, which is  
tl~sprovetl by a fact stated by Gay Lussac, who, during 
his zrostatic voyage, while calmly seated in his balloon, 
experienced all those distressing symptoms mentioned as 
occurring to t~avellers on their ascent of Alpine lantis. 
Our enterprising countrymen, while exploring the Him- 
~nalehs, suffered from this cause. Thus Captain Gerrard, 
In  tlie account of one of his journeys, says, " Our eleva- 
tion was  now upwards of 15,000 feet, although we had 
but ascendetl in company with the river against its cur- 
rent. Here only began our toils, and we scaled the slope 
of the mountain slowly; respiration mas kuborious, and 
u:e f i l l  exhausted at eosry step. The crest of' the pass 
was not lisible, and we saw no limit to our exertions. 
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'The road inclined at an angle of 3O0, and passed under 
vast ledges of limestone. T h e  projections frowned above 
us in new and horrid forms, ant1 our situation was differ- 
ent from any thing we had yet experienced. Long before 
ure got up, we were troubled with severe headachs, and o u r  
respiration became so hurried and  oppressive, that ice 
were compelled to sit dotun every few yards, und euen tlieu 
toe could scarcely inilclle a suficlent supply of' air. Il'llo 
least motion ,was accompanied with c.ztreme debility utld 
a depression of spirits; and thus we laboured .for t z o  
miles."' Even the lower animals are observed to expe- 
rience similar inconvenience from attenuated air. T h u s  
the yak and the horse are mentioned by hIoorcroit ant1 
others, as suffering considerably wlien drive11 into h ~ g h  
mountainous situations. 

T h e  effects of the attenuated air on sound is also a 
curious subject for observation and experiment. Saussure 
found sountls very feeble on the summit of Mount Blanc ; 
Dr Scl~ultes experienced the same on the Glockner and in 
Styria ; and other travellers notice the comparatively small 
extent to which the voice can be heard at  an altitude of 
13,000 feet on Mount Rosa. Observations have never, 
as far as we know, bee11 made on this point among the 
Himmalehs, although such would prove interesting They 
might be made by the explosions of a small detunating 
p~stol loaded with a constant charge, and the distances 
should be measured ; for the voice loses much of its force 
from the diminution of muscular energy in rarefied air, 
and distances are much underrated by estimation in such 
situations. 

4. Tempe~atureof the Atmosphere.-the problem of the 
distribution of heat over the globe is a very complicatetL 
one, the solution of which requires a vast series of data, 
founded on observations continued for a long period of 
years by experienced meteorologists, provided with a full 
complement of the best instruments. I n  this investiga- 
tion, independent of other inquiries, we have to detcrmine 
with accuracy the inflection of certain lines of equal an- 
nual temperature, the isothermal lines; also those of 
equal summer temperature, the isotheral 111ies; and of 
equal winter temperature, the isockemenal Iincs: we have 

* For othrr detals on t h ~ s  s!ibjcct, scc that valuable periodic.11 
th? Asiat~c Jourllal. 
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to fix the relative positions of these lines in  regard to 
each other, and to the meridians and parallels of lati- 
tude.' Sucli inquiries, al thou~h most interesting to the 
professed meteolologist, cannot be indulged in a work of 
this description with any pr~speot of advantage ; and 
besides, the known data are by no means so satisfactory 
as to aUow u s  to enter on the subject with that confidence 
which mould be inspired by the conviction of our having 
to work with numerous good observations made with ac- 
curate instruments. Such being the case, we shall h e ~ e  
simply notice the general range of Indian temperature, 
refetring for the temperature of particular provinces lo 
the observations under the heat1 of each. 

The range of temperature is very great, extending from 
the freezing-point of water, ant1 even below it, to 130' of 
Fahrenheit's scale. The  highest temperatures are met 
with in theGreat Western Desert and other sandy districts 
at  the level of the sea, or nearly so, as the Circars and the 
Lower Carnatic. Elphinstone observed the thermometer 
at 112' in  the Western Desert; but he remarks that, even 
where these high temperatures prevail, the evening air is 
cool to such a degree that the English gentleinen of the 
embassy user1 to sufferfrom cold during the night-marches. 
and were happy to kindle a large fire as soon as they 
reached their ground; yet the sun became so powerful, 
early in thc morning, that they always woke with a fever- 
ish heat which lasted till sunset. Humaioon, the father 
of the great Emperor Akbar, lost most of his followers in 
the march over this dreadful desert; beneath a vertical 
sun, on burning sands and without water, tortured with 
violent thirst, they were seized with pllrmsics, burst out 
into piercing screams and lamentations : they rolled them- 
selves in agonies on the parched soil, their tongues hung 
out of their mouths, and they expired in most exquisite 
tortures.+ Speaking of the Circars, Heyne says, nothing 
can be more distressing than the failure of the sea-breeze 
for several successive days, when the land-wind blows all 
night, and heats every thing so much as to become dis- 
tressing to the touch. This was the case in the year 
1799, in the Northern Circars, for about a forbiiht. 

- 

* It is even of Importance, In refrrcnce t o  climate, to dewermine 
by InPdns of sprlllgs the IJ~?QPOL~LT)IIUI Ilnes. 
t D o n ' s  Ferlsl~!a, Bro ctl~tlon. vol. 11. p. 159. 
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The  thermometer at mid~iiglrt stood at  10SO F., and at  
eight o'clock A. nr. a t  112'. Neither wood nor glass is  
capable of bearing t l ~ e  heat for any length of time ; the 
latter, as shades, globe-lanterns, kc., crack and fly in  
pieces ; the former warps and shrinks, and the nails fall 
out of the doors and tables. Heyne never saw the thcr- 
mometer higher than I 15" F. in the coolest part of the 
house. Some persons affirm, that in such cases they have 
seen i t  as high as 130' F. The climate in the lower part 
of the Carnatic is one of the hottest in India. Frost 
never occurs in the Deccan, or to the south of it; but 
sometimes the temperature of Hydrabad is only 6" or 8" 
above freezing. In  Malwali, during the liot season, the 
parching winds from the uorthwvard and westward, that 
prevail in most parts of India to an intense dogree, are 
comparatively niild and of short duration. T h e  thermo- 
meter, however, during the day rises sometimes as high 
as 98" ; but the nights are invariably cooland refreshing. 
During the cold season the thermometer sinks as low as 
28". I n  the higher parts of India, as at Delhi, in north 
lat. 28" 37', for example, the winter's cold is  sometimes 
3' or 6" below the freezing-point of water, and the tanks 
are frozen entircly over. I n  a Persian work called Mu- 
taghevin, or Modern Times, there is mention made of a 
frost at Delhi which continue:l three nights, in conse- 
quence of \vIiich brazen vessels filled with water burst. 

5. iTIuking of Ice in  India.--Ice is considered a great 
luxury, and hence is made in inany parts of the country. 
All over Upper India i t  is procured in a very simple man- 
ner. -4 number of broad shallow earthen pans are placed 
on a layer of dry straw, and filled with water. In  the 
night even the sligl~t frost felt is sufficient to cover these 
with a thin crust of ice, which is carefully collectetl and 
packed up. An intelligent gentleman, David Scott, Esq., 
says, the subject of artificial congelation is not so rvell 
understood by scientific men in Europe as i t  might be. 
The  old story of evaporation being at the bottom of the 
process, and polous pans being necessary for its success, 
is  repeated by one author after another, although ilotliing 
can be more erroneous. In  respect to the first, it  seems 
sufficient to obselve that, when ice is prod~~cetl in tem- 
peratures above the freezing-point, a plentiful deposition 
of dew is always going on, which seems to be altogether 
inconsistent with the idea of air being in a state capable 
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of receiving fresh accessions of moisture. Mr Scott fountl, 
by repeatedexperiments, that ice may be produced although 
a thin film of oil be sprearl over the surface of the water,- 
tlie latter being contained in glazed plates, which indeed 
answer much better than the porous pans of the country, 
the ice in them being invariably thicker, and the water, 
when i t  does not actually freeze, somewhat colrler than the 
similar contents of porous pans placed in exactly the same 
situation. The  fact is, that the natives use porous pans 
from necessity, there being no other rlescription of eerth- 
enware manufactured in the country ; but so well are they 
aware that the porosity of the vessels is of no advantage, 
that they usually rub them with grease for the purpose of 
more easily taking out the ice, and also facilitating the 
process, by keeping the straw upon which they are placed 
in a perfectly clry and non-conducting state. h l r  Scott 
repeated some of D r  Wells' experiments, and cbtainetl 
i~~teresting results. On one occasion, a turban being sus- 
pended across the pit three feet above the pans, it. as it 
always does, prevented the formation of ice in those im- 
mediately under i t  ; and in several, which i t  only partially 
covered, ice was formed on the half of the water out of 
this perpendicular line, while that under the turban was 
fluid. Two strings crossing each other, and placetl at a 
less height above a pan, will also divide the ice into four 
quarters; but i t  is obvious that these results will not al- 
ways be obtained; for, if the temperature be rather lower 
than woultl be necessary to freeze the water, supposing 
uo impediment to exist, the whole may be frozen, although 
partially coveretl ; and, on the other hand, if just sufi- 
clent to freeze the water under the most favourable cir- 
cumstances, the contents of a vessel not fully exposed to 
the influence of the sky may remain fluid throughout. 
Mr  Scott could never make ice (operating, however, on a 
small scale) when the temperature exceeded 41" F. on the 
level of the pits ; but on such occasions the temperature 
is much higher at  some distance from the ground, and a 
series of bottles filled with water, suspended from a mast 
of about seventy feet high, exhibiteti an increase of (1" 
for every ten feet of elevation. rllr Scott adds, that 
therefore Sir R. Davy is right in saying ice may be made 
when the thermometer is above 50°, if he allude to the 
upper regions of the air, or hills of moderate height; but, 
as has been already said, it cannot be made when the 
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thermometer, suspended at three feet from the ground on 
the plain, stands a t  about 41". N r  Scott's experiments 
extend to the height of 3100 feet, at which elevation, on 
n detached mountain, the temperatare of t he air at sun- 
rise is several degees I~igller than in the Plain of Bengal. 

6. Snow-line.-Although, as already remarled, the 
thermometer sometimes stands as low as 26" F. in Nal- 
wah, yet, as far as n e  know, snow has not been obserretl 
in India to the south of the grand IIimmaIeh mountain- 
barrier. On several ranges of this vast Alpine land snow 
lies all the year. The  lower boundary of this snowy 
covering is named the snow-line, which varies in lleight 
according to the season of the year, being highest during 
summer and lowest during winter. Of late years the 
height of this line in dilferent parts of the world has 
engaged the particular attention of meteorologists, and 
the investigation has led to interesting results. The sub- 
ject has been pursued with energy among the I-Iimmalehs 
by several active British officers,-of whom Webb, Ge- 
rard, and Herbert, are the most distinguished. I n  No- 
vember 1617, Captain Webb published a memoir on the 
heights of the Kimmnlehs, in which, by tracing the 
Gauri river upwards, he  found that i t  bursts from the 
stlow at the elevation of 11,543 feet,-a striking coinci- 
dence between actual observation and the calculated for- 
mula of authors, which assigns 11,400 feet. Mr  Cole- 
brooke, in a paper published in Brande's Journal from 
the observations of Captain Webb, for the first time re- 
marked that the inferior limit of perpetual snow does not 
every where descend so low as theory would lead us to 
conclude. 

According to theory, the height of the snow-line be- 
tween latitudes 27" and 3 9 ,  about the range of latitude of 
the Himmalehs, is as follows:- 

Latitude. IIe~ght or the Snou-lule. 
I'ect. 

0 - 0  
- I  .. . . . . . .  .... 12,148 
25" .... ....... 11,930 
29' . . . . . . . . . . . . . . . . . . . . . .  .I 1,7 10 
:30° . . . . . . . . . . . . . . . . . . . . . .  11,484 
3 lo . . . . . . . . . . . . . . . . . . .  11,253 
3" ....................... . .  11.01s 
33O ......................... 10,778 
34O . . . . . . . . . . . . .  10,534 
3 5 O  ................................. 10,'&7 
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The  following facts shotv not only the difference b e  
tween t l ~ e  line of theory ant1 that of actual observation, 
hut also that the snow-line is higher on the northern than 
the southern side of the Himmalehs :- 

7. Genpml  g ~ p u t  Height of  tlre Snow-line on the Him- 
inale1rs.-The village ant1 temple of Milem were found 
by Captain TVebb at  the respective elevations of 11,405 
and 11,653 feet above Calcutta; extensive fields of buck- 
wheat and Tartaric barley occupying the space between 
the two. A year after these observations were made, \riz. 
on the g l s t  June 1818, Captain Webb  proceeded sonth- 
~varct from Joslli-mat-h, and from the Dauli river ob- 
served barometrically the altitude of a station on the 
ridge of mounrains to the south. I l e  found i t  to be 11,GYO 
feet above the level of Calcutta; yet the place was sur- 
roundetl by flourishing xvoods of oak, long-leaved pine, 
and arborescent rhododendrons, and the whole surface 
covered with a rich vegetation as high as the knee, exten- 
slve beds of strawberries in full flower, and plenty of cur- 
mutbushes in blossorn all around, in clear spots of rich 
black mould. On  the following day, Captain Webb 
reached the suir~mit of tlie pass Pllgo~nti Chulhai, and 
found its elevation to be 12,642 feet abore the same level, 
or more than 12,700 feet above the sea. A dense fog 
confined tlie prospect ; but no snow was to be seen con- 
tiguous to the spot. T h c  surface exhibited a black soil, 
unless where the bare rock appeared, covered with stram- 
berry plants, buttercups, dandelions, and a profusion of 
other flotvers. The goatherds of the country are accus- 
tonierl to lead their flocks to pasture during July and 
August upon a pet loftier ridge, estimated to be as much 
ahove the pass of Pilgointi as this was above the preced- 
ing day's encampment,-that is, nearly 1000 feet; and 
lvbich therefore removes the snow-line to a still higher 
elevation. 

The temple of Kedar-nath, according to a mean of five 
barometrical measurements, is 11,697 feet above Calcutta, 
or 12,000 feet above the level of the sea ; but no snow 
remained in the vicinity of the temple later than the be- 
 inning of Ju ly ;  so thht under the latitude of 30" 40: a t  
the last-mentioned elevation, tho snows were not perpe- 
tual on the southerii side of tlie Himmaleh mountaina 

Captam Webb's observations on the summits of the 
Nitee Ghaut atfvrd another example of this interesting. 
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fzct. At the elevation of 16,814 feet, not a vestige of 
F11O\V was to be seen on tlie Gl~aut, nor upon the project 
ing shoulder of tlie mountain-ridge, r~s ing  about 300 feet 
on the western side of the pass ; and we may hence con- 
clude that the height of the snow-!ine on the northern 
side of the Himinale11 r,mge cannot be less than 17,000 
feet. The great rlevation of thc table-land of 'rartary is, 
from its connesion with the distribution of the snowy 
boundary in these regions, deserving of parlicular notice. 
By observations made on the ~illge of the Kitee pass, Cap- 
tain Webb found the SutIetlge to flow in  a plain 1.L,9214 
feet above the sea; yet so far are the undes, or great 
plains, from 11e1ng burial in etenlal snow, as our common 
estimates ~vculd lead us to suppose, that the banks of the 
river afford the finest pasture for thousands of quadrupeds 
throughout tlie year. 'rile toxvn of Daba appears to be 
inhabited all the year, ant1 not a temporary residence. I n  
the neighbourhood of this place, and near Doompoo, both 
csnsiileiably higher than the bed of the Sutledge, Captain 
Webb was informed that the finest crops of tlie grain 
called ora were gatheretl, from which the natives make 
their bread. 

Captain Gerard, when proceeding by the Chirang 
pass, 17,348 feet high, to the valley of Nangalti. says 
Inany beds of snow were crossed, ant1 that at the height 
of about 16,300 feet the " eontzr~z~ous snow-beds com- 
menced." I n  another place, however, he remarks, that 
the mountains in the neiglibourhood of Chrirang are all of 
blue slate, nalted to their tops, and exhibiting decay and 
barrenness in their most frightful forms. They tower in 
sharp detached groups to abcrut 18,000 feet, no vegetation 
approaching their bases, nor do their summits offer any 
rest to snow. Upon tlie left bank of the Tagla, moun- 
tains 16,000 feet high appear, on which no snow mas ob- 
served. The  summlts on the right bank seem to be 18,000 
feet, and with but  little snow in streaks. The moul~tains 
also which enclose tlie dellof the Tagla are between 19,000 
and 20,000 feet high, ant1 just tipped with snow. 

T h e  difference of height of the perpetual snows on the 
northern and southern sides of tlie I-Iimmaleh mounta~ns 
is farther shown by the following remarks of Captain Ge- 
rard. Za~nsiri, a halting-place for travellers on the banks 
of the Shelti, is 15,600 feet above the sea,-a height equal 
to that of the passes through the outer range of the Snolvy 
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hfountains ; and yet, he says, there is nothing to remind 
the traveller of the Himmalehs. Gently sloping hills and 
tranquil rivulets, with banks of turf and pebbly beds, 
flocks of pigeons and herds of deer, present the idea of a 
much lower elevation. But Nature has adapted the vege- 
tation to the country ; for did it extend no higher than on 
the southern face of the Himmalehs, Tartary would be 
uninhabitable either by man or beast. On ascending the 
southern acclivity of the snowy range, the extreme height 
of cultivation is found 10,000 feet; and even there t l ~ c  
crops are frequently cut green. T h e  highest habitation is 
9500 feet; 11,800 feet may be reckoned the upper limit 
of forests, and 1~ ,000  that of bushes. although, in a few 
sheltered situations, dwarf-birches and small bushes are 
found almost at 13,000 feet. But if we go to the Baspa 
river, the highest village will be found at an elevation of 
I 1.100 feet, cultivation reaching to the same altitude, and 
forests extending to 13,000 feet at least. Advancing 
tirther, we find villages at the last-mentioned elevation, 
cultibation 600 feet higher, fine birches at 14,000 feet, and 
tnrna hushes, which furnish excellent firewood, at 17,000 
feet. Eastward, towards Rlanasawara, according to the 
accounts of the Tartars, crops and bushes thrive at a still 
greater height. 

These facts, then, show not only that the snow-line 
generally is higher than was anticipated, but also that we 
lnust ascend several tl~ousancl feet more on the norther11 
than the southern acclivity of this Alpine land before we 
reach the perpetual snow. Many explanations have been 
p e n  of this striking fact which we cannot discuss here. 
I t  is sufficient to remark, that the radiation from the sul- 
face of the table-land of Thibet, thc dryness of the alr 
~ 1 i r o u ~ l ~ o u t  Central and Northern Asia, the small quan- 
tity of snow ~vl~ ich  falls during winter when the tempera- 
ture sinks to 10" .k F. or + 5" F. ; lastly, the serenity ant{ 
transparency of the atmosphere which reigns along the 
northern declivity of the Himmalehs, and which aug- 
ments, at the same time, the irracliation of tlie tableland, 
and the transmission of the radiant heat which the table- 
land emits, may be considered as the principal c a u e ' o f  
the great diffcrcnce of the height of the snow-line on the 
north and south sides of the central mountain-ranges of 
Ind~a .  1 2 .  , 

Y. Evnpo~ation.-Evaporation is that proceas by which 
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the atmosphere is furnished with the moisture i t  contains. 
Water assumes the vaporic form a t  d temperatures, how- 
ever low. Thus  vapour rises not only from the plains of 
Bengal, but also from the ICY and snowy mantles on the 
highest ridges and summits of the Himmalel~s. Hitherto, 
owi~lg to the want of observations, natural~sts have not 
been able to trace out, i n  a satisfactory manner, the phe- 
nomena of evaporation in d~fferent climates; although we 
know, from its general relations to heat, that i t  i s  most 
powerful in tlie equatorial regions of the globe, and gra- 
dually diminishes towards the poles. T h e  instruments 
necessary for ascertaining the power of evaporation have 
never, as far as we know, been usell in India;  but the 
time is not distant, we hope, when these will find a place 
in Indian meteorological observatories. 

9. Hzinziditj, of tlie iitnlosp1ie1.e.-The earth, as is well 
known, is surroundetl by an atmosphere of air and aque- 
ous vapour. These two matters are niecha~iically mixed, 
aud each is governed by its own peculiar laws. I n  order 
to supply the atmosphere with aqueous vapour, the process 
of evaporation i s  almost in  constant activity; and Nature 
has set limits beyond which this vapour cannot pass, so 
as to prevent excessive moisture and long-continued dry- 
ness. This dependence of moisture on temperature en- 
ables us to trace some of the phenomena of its distribu- 
tion. There is, as is well known, a gradation of heat from 
the equator to the poles, and also from the surface of the 
earth upwards into the higher rcgions of the air. Gene- 
rally speaking, the lowest stratum of the atmosphere, in 
xv1ia;ever latitude i t  is found, must conta~n the greatest 
quantity of aqueous vapour, on account of its being near- 
est the source whence that moisture is supplied. I f  an 
equality of temperature existed, therefore, at tlie surface, 
the same quantity of air, in  whatever latitude i t  was taken, 
would contain, when completely saturated, the same quan- 
tiry of moisture. But since the temperature diminishes 
with the latitude, a given volume of air, i n  a perfect state 
of saturation, must contain less and less moisture as we 
approach the poles. From a similar cause the moisture 
of the atmosphere must diminish as we ascent1 above the 
earth. Local circumstances also afect the moisture of the 
atmosphere: thus, over coasts it is much moister than in 
the interior of continents, as is well exemplified in the 
n~oist  atmosl~l~ere of ll'estern EUIOPE, when contr.~sted 
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with the very dry atmosphere of Asia. The  atmosphere 
olcr moocled districts is moister than over those sparingly 
co\,eretl with vegetation ; and the driest reposes upon arid 
sai~dv tropical plains. I n  India, for the most part, be- 
ttvce;~ December and June, the general motion of 
the air is southward to the sea, the atmosphere is  compa- 
ratikely dry. I t  attains its maximum of humidity during 
the blo~ving of the south-west monsoon. After the rams 
cease, fogs in the mornings continue for some time, and 
reappear before the commencement of the rainy season. 
Such fogs are useful, Heyne remarks, to the growth of 
plants, as they clear them from dust, open their pores, an11 
supply them ~vith nourishment, which they could not ob- 
tain from the earth in this season. Without these irriga- 
tionsvery little saltpetre could be made, as the earth which 
contains it can be recognised only after i t  h3,s attracted 
this moisture. 

The only accurate mode of ascertaining the quantity of 
moisture in the air is by means of the hygrometer, an in- 
strument nhich has hitherto been but sparingly used in 
India. W e  regret this, as the extensive employment of 
this instru~nent would throw much light on the climate of 
our eastern empire. Hygrometers ought, along with other 
meteorological instruments, to be distributed by govern- 
ment throughout India. 

10. Dew.--Dews, in many parts of India, are heaviest 
in December and Jauuary before the fogs set in. They 
become perceptible before eight or nine in the evening, 
~vhen the atmosphere is perfectly serene. On the Coro- 
mandel coast, according to Heyne, the inhabitants are not 
so much afraid of exposure to them as those of other 
countries. During the foggy season, the vinegay of Sen- 
nrrgnlu (the acid dew of some authors), so much prized 
by the hloormen and rich Hindnos, is obtained. It is 
made by spreading pieces of muslin cloth on the flower- 
ing sennaga (cirer arietinum, Bengal gram) after sunset, 
and removing them before the sun gets through the clouds 
of mist. The moisture with which they are saturated is 
wrung out, arid preserved for use. The acid juice is said 
to contain oxalic, malic, and a little acetic acid.. 

Dew collected from the leaves of plants contains a large dose 
of cnrbonlc a c ~ d ;  thus Lampadlus found 2 per cont. of earbonlc 
acld in dew collectcd from the leaves of the alchmlilla. vulgaris. 
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11. Ruin.-The humidity communicated to t11e air by 
evaporation is returned to t l ~ e  earth chiefly in the form of 
t a n .  The quantity of rain which falls is greatest at the 
equator, gradually decreasing toward the poles. The 
quantity is estimated by means of the rain-gauge, and is 
given in inches and fractions of inches. When cve say, 
for example, that one inch has fallen in a district in a spe- 
cific time, it means that, if all the rain which fell in that 
time had remained on the surf,~ce, it would have coveretl 
i t  to the depth of one inch. This explanation is offered, 
as some of our readers might not be aware ~ v ~ t h o u t  it of 
the precise meaning of the following details. 

I n  India tlie rains occur at determinate periods, named 
the rainy seasons. In  gencial there 1s but one rainy sea- 
son, dnrlng June, July, August, September, and October, 
during the south-west monsoon ; l~t t le  or no rain falling 
during the other months. In   he Peninsula, however, 
there are in some places tux rainy xou.~on~,-one dunng 
the sooth- vest monsoon on the west side, the other iii the 
tlnle of the north-cast monsoon on the east side of the 
country. 

Rain falls not only all over the Peninsula and RIid~lle 
India, but also among tlie H~mmalehs, , ~ n d  at a great 
height above the sea. Thus Gerard, i n  n snow-covered 
region 15,000 feet high, expeiienced a shower ~ v h ~ c h  
lasted for two hours. He was also detaincd three days by 
incessant rain at Shalpia, a resting-place for travellers. 

On the coast of Malabar, mean latitude about 11:" 
north, the annual amount of rain is stated at  1236 ; at 
Bombay, the fall observed during twelve years is stated at 
82 inches annually; at Calcutta 81 inches during the 
year. Of the quantities falling during successive months 
the results are necessarily very variable. The means of 
twelve years' observations for Bombay afford the follow- 
ing results :- 

June, . . . . . .  . 24.00 mches. 
July. .. . 23.95 
August,. . . . . . . . . .  . . 18.87 
Srprcmber,. ....... . . 14.0h 
October,. . . . . . .  1.06 

the greatest fall being found i n  June  and July, and de- 
clining to a very small amount in October. 

The quantity of rain which sometimes falls in a short 
time is very great. Thus, a letter from hIr Scott says, 
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there fell at Bombay during the first twelve days of the 
rainy season thirty-two inches of rain, so that all the roads 
bccame like rivers. I n  Ensland the average fall for the 
whole year is thirty-two inches,-the same as fell at  Bom- 
bay in the course of twelve days. Between Bombay and 
the southern part of the &lalabar coast, places not 500 
miles distant from each other, very great differences pre- 
vail, hot11 in individual years and in the amounts of the 
annual means. The following are a few of the results of 
each :- 

IIere the average annual amount of rain cliffers sixty 
per cent. within so small a geographical limit. 

From the want of observations we have no opportunity 
of laying before our readers any details in regard to the 
relative proportions in the mountainous, hilly, flat, low, 
and littoral parts of India, nor have met with any  very 
accurate registers of the daily and nightly fall. 
12. Mo~zsoona.-India, though i t  approaclles nearer to 

the equator, is not so hot as the Sandy Arabia or the 
adjacent countries. The course of the seasons is also 
more regular and constant, and it is in this part of the 
world that we meet with those remarkable winds,-the 
seasonal or periodical winds called monsoons,-which 
throughout India blow nearly one-half the year from 
south-west to north-east, and the other half fro111 north- 
east to south-west, and are the great distributors of its 
rain and modifiers of its climate. The most remarkable 
rainy season is that called the south-west monsoon. It 
extends from Africa to the Pcninsula of Malacca, and 
deluges all the countries within certain lines of latitude 
for about four months of the year. In the southern parts 
of India this nlousoon commences about the beginning of 
June, but i t  gets later as we advance towards the north. 
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9 ts approach, says Mr Elphinstone, is generally announced 
by vast nlasses of clouds that rise from the Indian Ocean 
and advance towards the north-east, gathering and thick- 
ening as they come near the land. After some threaten- 
ing days the sky assumes a tro~ibled appearance in the 
evenings, and the monsoon in general sets in during the 
night. I t  is  attended by thunder-storms far exceeding in  
illtensity those of temperate regions. I t  generally begins 
with violent blastsof v~ind. which are succeeded by floorls 
of rain. For some hours lightning is seen almost with- 
out intermission; solnetimes i t  only illuminates the sky, 
and shows the clouds near tlie horizon ; at others i t  dis- 
covers the distant hills, and again leaves all in darkness, 
when in an instant it reappears in  vivid and successive 
flashes, and exhibits the nearest objects in all the bright- 
ness of day. During all this time thunder never ceases 
to roll, and is only silenced by sornc acalcr peal, which 
bursts on the ear with such a sudden and trementlous 
crash, as can scarcely fail to strike the most insensible 
heart with awe: At length the thunder ceases, and no- 
thing is heard but the continued pouring of the rain and 
the rushing of the rising streams. The next day presents 
a gloomy spectacle : tlle rain still descends in torrents, and 
scarcely allows a view of the blackencd fields; the rivers 
are swollen and discoloured, and sweep down along with 
them the hedges, the huts, and the remains of tlle culti- 
vation which mas carried on during the dry season in 
their beds. 

This lasts for several clays; after which the sky clears, 
and discovers tlie face of nature changed as if by enchant  
ment. Before the storm the fields were parched up, and 
except in the beds of the rivers scarcely a blade of vegeta- 
tion was to be seen ; the clearness of the sky was not in- 
terrupted by a single cloud, but the atmosphere was loaded 
with dust, which was sufficient to render distant objects 
dim, as in mist, and to make the sun appear 111111 and 

* T o  persons, Mr Elphmstone says, aho  have 1011:' r~sirlctl 111 

I n h a ,  these storms lose much of t h e ~ r  grandeur ; j c t  tliey somc- 
times rise to  s u c l ~  a p ~ t c h  as to make an imprcsslon on thosc most 
habituated to them. He was told by a gentleman w l ~ o  had beer1 
for some tlme in RIalabar, the provincc most d ~ r h ~ ~ q u ~ s l ~ e d  for the 
v~olence of the monsoon, that  he there heard a clap of thuncler rrhich 
pruduceda silence of a m ~ n ~ i t e  In a l.vgc party of oliicers, aud mado 
a great part of the company turn pale. 
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discoloured, till he attained a considerable elevation ; a 
parching wind blew like a blast from a furnace, and heated 
IYOO~,  iron, and every other solid material, even in the 
shade ; and immediately before the monsoon this wind 
had been succeetlecl by the still more sultry calms. But 
~vhen the first violence of the storm is over, the whole 
earth is covered with a sudden and luxuriant verdure; 
the rivers are full and tranquil; the air is pure and tle- 
licious; and the sky is varied and embellished with 
clouds. The effect of the change is  visible on all the 
animal creation, and can only be imagined in Europe hy 
supposing the depth of a dreary winter to start at once 
into all the freshness and brilliancy of spring. From this 
time the rain falls at intervals for about a month, when it 
comes on again with great violence, and in July the rains 
are at their height; during the third month they rather 
tliminish, but are still heavy; and in September they 
gradually abate, and are often entirely suspended, till 
near the end of the month, when they depart ainiilst 
thunders and tempests as they came. 

Such is the monsoon in the greater part of India. I t  
is not, however, without some diversity, the principal 
feature of which is the delay in its commencement, an11 
the diminution of the quantity of rain as i t  recedes from 
the sea. It is naturally most severe near the sea, fi-om 
which ic draws its supplies, and is exhausted after i t  has 
passed over a great tract of land. For this reason tllc 
rains are more or less plentiful in &Eerent tlistricts ac- 
cording to their distance from the sea, except i n  those 
near high mountains, which arrest the clouds, and pro- 
cure a larger supply of rain for the neighbouring tracts 
than would have fallen to their share if the passage of the 
clouds had been unobstructed. 

The obstacle presented to the clouds and winds by the 
mountains has another effect of considerable importance. 
The south-west monsoon blows over the ocean in  its na- 
tural direction ; and, though it may experience some 
diversities after it rearhes the land, its general course over 
Inrlia may still be said to be towards the north-east, till it  
is exhausted on the western and central parts of the Pen- 
insula. The provinces in the north-east receive i t  in a 
different manner; the wind which brings the rains to 
that part of the continent originally blows from the 
south-west over the Bay of Bengal, till the mountains of 
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Ilimmalell, and those which join them from the south, 
stop its progress and compel i t  to follow their course to- 
wards the north-west. T h e  prevailing wind, therefore, In 
the region south-west of the tIimmalehs is from south- 
east; and i t  is from that quarter that our provinces in 
Bengal receive their rains. But when the wind has 
reached so far to the north-west as to meet with the tIin- 
(loo Coosh, it is again opposed by that chain of mountain., 
and turned off along its face towards the west, till it meets 
the projection of Hindoo Coosh and the range of Soli- 
maun, which prevent its farther progressin that clirection, 
or at least compel it to part with the clouds wit11 tvhich 
i t  was loaded. The effect of the mountains in stopping 
the clouds borne by this wind is different in different 
places, hTear the sea, ~vllere the clouds are still in deep 
mass, part is discharged on the hills and the country be- 
neath them, and part passes up to the north-west; but 
part is said to make its may over the first hills, and pro- 
duce the rains in Thibet. 

The  above observations, RIr Elphinstone continues, 
will explain, or at least connect the following facts :-The 
south-west monsoon comlnences on tlie hlalabar coast in 
May, and is there very violent; it is later and more n o -  
aerate in RIy sore ; and the Coromandel coast, covered by 
the mountainous countries on the west, is entirely exempt 
from it. Farther north, the monsoon begins early In 
June, and loses a good deal of its violence, except in 
the places influenced by the neighbourhood of the moun- 
tains or the sea, where tlie fall of water is very consider- 
able. About Delhi, ~t does not begin until near the end 
of June, and the fall of rain is greatly inferior to what is 
felt at Calcutta or Bombay. I n  the north of the Pun- 
jaub, near the hills, i t  exceeds that of Uelhi ; but in the 
south of the Punjaub, distant botll from the sea and the 
hills, very little rain falls. 'I'he clouds pass ~vitli l~t t le  
obstruction over Lower Sinde, but rain more plentifully in 
Upper Sinde, where these rains, though not heavy, ale 
the principal ones in the year. 

By the beginning of October, when the south-west 
monsoon or rainy season is nearly at an end, the change 
gradually takes place from the south-west to the north- 
east monsoon. This monsoon is attentled with tlry 
~veatlier throughout the Peninsula, excepting on its eas;- 
ern side on the coast of Coromantlel. On tills coast the 



north-east monsoon brings tlie periodical rains, which be- 
gin about the micidle of October, and end generally about 
the middle of December. From December to the begin- 
ning of March this monsoon continues, but is now a dry 
wind. The weather is at this season cool and agreeable. 
The  north-east winds cease about the end of February or 
beginning of Jlarch, a d  from this period to the begin- 
ning of June the winds are irregular and the heat p e a t  
all over the Peninsula. The ~vinrls are chiefly from tlie 
south at this tirne in the Bay of Bengal and on its shores, 
and are hot, moist, and relaxing. About the end of May 
or beginning of June, as already remarked, the south- 
west monsoon begins, and is attended with the periodical 
rains in all parts of the Peninsula excepting the Coro- 
manllel coast, which then suffers greatly from heat and 
drought. 

13. Hail.-In India hail falls only during the hottest 
seasons of the year, frequently in pieces the weight. of half 
an ounce, and is accompanied by heavy thunder and 
storms or gusts of wind. I n  the Peninsula showers are 
more frequent in the country above the Ghauts than in 
that below them. The natives call the hail rainstonrs, 
and ascribe to it invigorating virtnes. Although none of 
the mountains in Peninsular India reach the snow-line. 
and frozen water rarely appears there otherwise than in 
t!~e forn~ of hail, snow being unknown in Southern Intlin. 
yet some writers maintain that hail-stolme never occur 
in the torrid zone ; while others affirm, that they never 
appear there except at an elevation of not less than 1500 
or 2000 feet above the sea. This statement, however, is 
far from being correct; for although hail-storms are not 
so common and destructive in India as in the south of 
Europe,-the grand region of these storms,-still they 
do frequently happen, even at the level of the sea. I n  
May 1633, a violent hail-storm occurred at Hydrabatl, 
~vhich is about 17" north latitude, at an elevation of not 
more than 1000 feet above the sea. The hailstones mere 
of considerable size, and a sufficient quantity was col- 
lected by the servants of a military mess to cool the wine 
for several days. A hail-storm occurred at Darwar, north 
latitude 16" 2S1, east longit~xde 75" ll', in May or June  
1845. The height of Darwar above the sea is 9400 feet, 
but i t  is near no high range of mountains. The hail- 
stones had a white porous nucleus, and varied from the 
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size of a filbert to that of a pixeon's egg. A similar storm 
occurrerl a t  tlie same place, and about the same season, i n  
1826. These, Dr T. Christie says, were the only hail- 
storms that came under his notice during five years' resi- 
dence in India; but from the testimony of others he  
mentions the following :-LieutenantColonel Bowler of 
the Madras army informell him that he witnessed a vio- 
lent hail-storm at Trichinopoly about the middle of the 
year 1805, when the hailstones were nearly as large as 
walnuts. Another very violent hail-storm occurretl in 
the Goosma Valley, about twenty-five miles west of Gan- 
jam, aud only a few feet above the sea, when tlie same 
officer was in camp there about the end of April I81 7. 
I t  commenced about half-past three in the afternoon. 
T h e  weatlier had previously been very sultry, with hot 
blasts of wind, and lreavy clouds, which appeared almost 
to touch the tops of the tents. On the hail falling, the 
air became on a sudden disagreeably cold, as i t  had been 
before oppressively hot. TIre are told by Heyne, i n  his 
Historical and Statistical Tracts on India, that " masses 
of hail of immense size are said to have fallen from the 
clouds at different periods" in the AIysore country ; and 
that, " in  the latter part of Tippoo Sultan's reign, it is on 
record, and well authenticated, that a piece of ice fell 
near Seringapatam of the size of an elephant." Of course, 
we are not to believe this to the letter,-we must make 
some allowance for oriental exaggeration. I t  is neetlless 
to multiply examples; for there is probably not an officer 
who has been many years in India cannot bear testi- 
mony to the frequency of hail-storms in that country. 

14. Falling Stays, Fiw-balls, and ilfetcoric Stones.- 
Falling stars are of frequent occurrence, falling or rather 
shooting through the atmosphere in countless numbcrs 
and at all times of the day, in India as in Europe. Fire- 
balls also are not very uncommon. Colonel Blacker gives 
an account of a meteor, haviug tlie appearance of an clon- 
gated ball of fire, tvhicli lie observed on the Sd November 
1826, a little after sunset, when on tlie road betwcen the 
court-house and the town-hall of Calcutta. I ts  colour 
was pale, for the daylight was still strong, and its larger 
diameter appeared greater and its smaller less than tbe 
semi-diameter of the moon. I t s  direction \tTas from east 
to west, its track nearly horizontal, and its altitude about 
30". As i t  did not apparently move with the velocity of 



ordinary fireballs, i t  was probably at a great distance, 2nd 
consequently of large size. So long as Colonel Blacker 
saw it, which was for five or six seconds, its motion was 
steady, its light equable, and its size and figure perma- 
nent. I t  latterly, however, left a train of sparks; soon 
after 1%-hich it suddenly disappeared, without the attend- 
ant circumstance of any audible report. These fire-balls 
sometimes burst, and precipitate meteoric stones and iron. 
Lortl Valentia and Afr Howard mention stones that fell 
in this way from the atmosphere of Bengal on the 19th 
December 1795 ; several fell near hloradabad in 1608, 
and nineteen were found at  Futtypore, in the Doab, OII  

the 6th November 1914. Dr Tytler says, that on the 
evening of that day, shortly after sunset, before daylight 
had entirely faded, a meteor was disti~ctly seen, sl~ooting 
with consiclcrable velocity in a direction nearly n o ~ t h -  
west. This appearance was also observed by the Euro- 
peans in the lines and natives in the city, and is rlescribetl 
to have comprised a blaze of light, surrounding a retl 
globe about the size of the moon, which impressed the 
spectators with the idea of that luminary descending from 
the skies. The  same phenomenon, and at the same mo- 
ment of time, was seen at  Hazareebaug, in Bengal, a ciis 
tance of upwards of 250 miles eastward from A1lah:ibad. 
The  meteor descended at Rourpoor, nearly seventy miles 
north-mest from the station of Allahabad, immediately 
after it was seen at that place. I t s  fall was accompanied 
with noises resembling the explosion of clistant artillery, 
and a stone was seen falling, which in the act of desccntl- 
ing is said to have emitted sparks similar to those proceetl- 
~ n g  from a blacksmith's forge. A strong sulphureous 
smell was also perceptible, and when first discovered the 
stone was hot to the touch. Besides the stone thus ac- 
tually known to have fallen, several others of a similar 
description mere picked up, at the distance of several coss 
from each other, whenceit appears that a shower of stones 
in this instance took place. The  fragments amounted to 
several pountls in meight. One weighed nearly one pound 
six ounces avoirdupois, and exactly resembled a body 
coated with blaclc paint or pitch. Its interior was of an 
ash-%ray colour, and contained embedded metallic-look- 
ing particles. Its specific gravity is stated as varying 
from 3, 35.3 to a, BS1. On the night of the 7th August 
1842, a meteoric stone fell near the village of Kadonah, 
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in the district of Agra, with much noise as of cannon, the 
wind awakening those who were asleep, and alarming a 
watchman who heard i t  fall; on making search in the 
morning i t  was found warm, an11 with little smoke rising 
f ~ o r n  i t  T h e  stone was shown in London in 1627. fie- 
veral stones fell in  the district of Azim Gerh on the 27th 
February 1827. 

These fire-balls, and the meteoric stones they drop, are 
considered as for~ned in the earth's atmosphere, and there- 
fore as of tellurian atmosphencal origin. 

15. Il.livage.-On \>ielving distant objects, i t  often hap- 
pens, under certain circumstances, that these objects pre- 
sent many images w11ic11 are straigl~t, oblique, or inverted, 
and always more or less changed In the contour. I t  is the 
appearance of these images, without any risible reflector 
to produce them, which constitutes mirage. I n  explana- 
tion of this phenomenon ~t may be remarked, that as soon 
as the soil becomes lieated the lower stratum of air is also 
affected by the calorific influence. Numerous aerial cur- 
rents are established, and an undulatory motion taking 
place in  the air, distant objects become changed in form, 
and variously distorted and broken. I f  when these changes 
are going on a calm should prevail, and the mass of atrno. 
sphere upon the plain remain at rest while the stratum in 
contact with the ground becomes gradually heatetl, mirage 
will arise. I n  such cases the observer mill see distant ob- 
jects in  their natural positions and forms; but below then1 
their images will be seen reversed, and the spectator be- 
lieve that he i s  looking at  a rejection from the surface of 
a body of water. T h e  sky also joins in  completing the 
illusion, its i m ~ g e  being reflected in the same manlier. 
T h e  whole visible appearances, the French philosophers 
who visited Egypt remark, are indeed the same as those 
usually exhibited by water. All the laws by which the 
observer has been accuslomed to judge of the existence of 
water, viewed at  a distance, are here called into action, 
and the man of science as well as the peasant alike find 
tl~emselves deceived. 

This  curious appearance is noticed by several of our In- 
dian travellers. Thus, Mr Elphinstone, in describing his 
passage through the Great Desert, says, On the 25th 
November, we inarcl~eil twenty-seven miles to two wells 
in the Desert. I n  the way we saw a   no st magnificent 
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mirage, wl~ich looked like an extensive lake, or a very 
witic liver. The water seemed clear and beautiful, and 
the figures of two gentlenien who rode along i t  were re. 
flectcd as distinctly a& in real water." The  same very in- 
teresting writer remarks, '[ On the 22d, we made a march 
of thirty miles to Aioujgur ; the heat of the afternoon was 
intense, while we halted as usual in the naked plain to 
give our people some water and to take some refreshmenis 
ourselves. I n  the course of the day several hundred skins 
of water came to us from Moujgur, where Bahawul Iihan 
had sent his principal officers to receive us. Towarcls the 
evening many persons were astonished with the appear- 
ance of a long lake enclosing several little islunds. Not- 
withstanding tlie well-known nature of thc country, many 
were positive that it was a lake, and one of the surveyors 
took tlie bearing of it." 

Other varieties of mirage are noticed by Colonel Tad in 
his valuable work on Rajasthan. 

16. Black Colour of the Sky ovpr tiu Hirnmale1~s.- 
The sky, when viewed from lofty mountains, presents a 
deep blue colour approaching to black. This fact is often 
mentioned by travellers among the Hirnmalehs. Thus, 
near the sources of the Ganges, the dazzling brilliancy of 
the snow was rendered more striking by its contrast with 
the dark-blue, approaching to blackness, of the sky ; and 
at  night the stars shone with a lustre which they do not 
present in a denser atmosphere. " I t  was curious to see 
them," says Captain Hodgson, " when rising, appear like 
one sudden flash as they emerged from behind the bright 
snowy summits close to us; and their disappearance, when 
setting behind the peaks, was as sudden as we generally 
obselved i t  to be in their occultations by the moon." At 
Zinchin, 16,136 feet above the sea, the atmosphere exhi- 
bited that very dark-black colotir which is observed from 
great elevations. The sun shone like an orb of fire with- 
out the least haze. At night, the part of the horizon 
where the moon was expected to rise could scarcely be 
distinguished before the limb touched i t ;  and the stars 
and planets shone with a brilliancy never seen unless at 
great hcights. 

With a transit-telescope of thirty inches, and a power 
of thirty, stars of the fifth magnitude were distinct in 
broad day; but none of less size were perceptible. At 
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nitutle require a power of forty to make them visible in 
the day. 

17. Sunrise and Pillar of Light, or Zodinca7 Light, in  
India.-Sunrise is  often characterized by the appearance 
of a pillar of light, \+hi& never fails to make a strong im- 
pression on those who take an interest in the natural phe- 
nomena around them, and who, for the first time, witness 
this beautiful appearance. D r  Adam, in the following 
description of Indian sunrise, mentior~s this lunlinous ap- 
pearance :- 

<' The count,rv in the nei~hbourhood displays a thou- 
sand charms co&pred witlcthe dist~ict nea; tLe Jumna. 
The roads are dry, and tlie rocky elevations in front, hav- 
ing a covering of beautiful shruhs, entwined with nume- 
rous varieties of climbing plants, give quite a new feeling 
to the mind on viewing the prospect. New animals, too, 
inhabitants of these, preseut themselves. The peacock, 
arrayed in all his gorgeous hues, and shining with a na- 
tiveglossiness of plumage, is not unfrequently seen perched 
on a projecting block of granite, while herds of antelopes 
bound along the plain below ; and tlie shrill cry of the 
Indian partridge, heard on every hand, first cheers the 
traveller with the opening day. I t  was much delighted 
one morning here with viewiug the natural phenomenon 
of sunrise. Contrary to my usual practice, I had started 
early with my baggage. It mas quite dark, excepting 
what light the stars afforded, which in  India is alurays 
considerable at  this season (October), when not a cloud 
obscures the expanded vault of the heavens. After mov- 
ing on for some time, on turning my eye towards the 
east, I coulcl perceive the first appearance of day. I t  was 
not dawn, but a mere grayish pillar of light shooting from 
the horizon upwards, in the shape of a comet's tail, but 
without lustre; the effulgence, if i t  could be so called, re- 
sembling that of tlie milky way more than any other ob- 
ject in nature which I have seen. This dull pillar of 
light was well defined. I t  continued a long time appa- 
rently little increased in size, and wirhout having acquired 
much brilliancy. At length its sides near the bottom gave 
way, and the light, now stronger, diffused itself laterally 
to r considerable extent. By and by the stratum of clouds 
immediately over this expansion clisplayetl the roseate hue 
of morn, atid the whole heavens became (though yet 
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faintly) illuminated. T h e  rosy tints, disappea~ing in their 
turn, were succeeded by a greater degree of  ale light, and 
soon after the near approach of the great luminary himself 
was announced by a pillar of red or orange-led light, which 
terminated in the orb now appearing 1argc and fiery, 
through the medium of the horizontal morning air. This 
is the general course of sunrise in India, as I have often 
witnessed since. T h e  precursory phenomenon of the 
pillar of light, with the successive changes, being then 
new to me, appeared perhaps more interesting on that 
account." 

This pillar of light is the zodiaca2 light of astronomers, 
which we find first mentioned in modern times by Chil- 
draus in the year 1559. After his observation had bcen 
recorded, i t  was entirely forgotten until agai~l seen by 
Cassini on the 18th hlarch 1683. Since that period its 
appearance is often recorded by naturalists. I t s  nature is 
not well understood. Cassini, nlairan, Euler, Laplace, 
Regnier, liube, and Hahn, have speculated \\,it11 more or 
less plausibility in regard to it. 

18. ililiusmatn.-Under this name we understand that 
matter or those matters which, emanating from marshcs 
and other situations where organic bodies are in a state 
of decomposition, 2nd received into tlie human system, 
produce d~sease, particularly remittent and intermittent 
fevers, kc.  A motlerate degree of heat is necessary for 
the formation of this poison, and also a moderate quan- 
tity of moisture. Low situations are more exposed than 
high ones to miasm, as it is formed at tlie earth's surface, 
and as it rises upwards becoming more ant1 more diluted 
~vitll pure air. Thus the inhabitants of the Campagna di 
Roma retreat on the approacll of the sickly sason  to the 
higher grounds, and consitler it dangerous to sleep in the 
lorver apartments of a house. Stagnation of the air some- 
times allows dangerous accumulations of miasmatous mat- 
ter; the growth of underwood is  very favourable to its 
accumulation, by breaking and arresting the currents of 
alr, which would otherw~se sweep through the forests ; 
and plains without intervening riqing grourrds, high wds,  
or trees, are favourable to the diffus~on of ~niasm, by al- 
lowing every shght horizontal motion of the air to inter- 
mix laterally the pure and contaminated portions of it. 
Thick ranges of trees, by impeding this horizontal com- 
mixture when the air is calm or nearly so, and by altering 
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the direction of light breezes, are very effectual in confin- 
ing marsh effiuvia. That  some kinds of poisonous mat- 
ters are produced by the decomposition of animal and 
vegetable substances seems highly probable : others again 
may emanate from the interior of the earth as the result 
of subterranean action ; and these probably are the most 
noxious kinds. 

19. Climate.-British Inilia, situated partly in the tor- 
rid and partly in the north temperate zone, is enclosed by 
boundaries varying much in ch:lracter,-namely, on the 
west, by the Great Western Desert; on the south-west, 
south-east, and south, by the ocean; on the east, by 
mountain-ranges; and on the north-east and north, by 
the vast Alpine land of the Ilimmalehs,-a mountain- 
barrier so elevated as nearly to shut out the atmosphere 
of India, and thus to secure a meteorological system for 
itself, d~fferent from and independent of that of Hindo- 
stan. As to form and elevation above the sea, striking 
contrasts are displayed between the flat lands of the 
Ganges, the mountain-chains of the Peninsula, the litto- 
ral plains of the Circars, and the table-lands of Mysore. 
I ts  surface exhibits sandy deserts, bare rocky ex- 
tensive cultivated fields, jungles, and dense forests,--tra- 
versed by ndmerous and often considerable rivers, but 
rarely varied by the appearance of lakes; over which 
blows, for one half of the year, the south-west monsoon, 
and during the other half the north-east monsoon, thus 
affording the conditions for a str~lringly-marked climate. 
The year is divided by the Hindoos into six seasons, but 
the more common division is into three, viz. the ~ a i n y ,  
cold, and hot seasons ; the ~ a i n y  in general extends from 
June to October ; the cold from November to February ; 
and the 1iot from March to May. Every year there is a 
variation in the commencement and termination of the 
seasons, which renders absolute precision impossible in 
the statement of them. The  healthy season may be said 
to be from November to the setting in  of the rains, and 
the einhe~~lthy seusolL during the period of the rains, and 
a short time after their termination. T h e  following short 
view of the climate of particular provinces will afford to 
the reader a general conception of the healthiness and un- 
healthiness of the different nrovinces of Hintlostan.' 

* The view of the cl~mate of the provinces we owe chiefly to 
Anneeley, Jameson, Young, Brander, and Christie. 
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2'I~e Caynotic.-The climate of the Carnatic may be 
generally characterized as dry antl hot. The  range of the 
thermometer at Madras is usually from 72" to 92" ; but 
sometimes, during the hot months of May and June, i t  is 
as high as 98" and even 10.5". I n  January, February, 
March, and April, the monthly mean is from 77" to YG" ; 
the extreme variation in each month is usually from 15' 
to 22". I n  May, June, July, and August, the mor~thly 
mean temperature is usually about 91°, 90", 88', and S i " ,  
respectively, the extreme variation being 5enerally fiom 
18" to 23". During September, October, hovember, a1111 
December, the monthly mean falls progressively from 85" 
to 77" or 7G0, December being generally the coldest month. 
The extreme variation in these rnonths is from 13' to 13". 
The hot antl windy season of May, June, and July, is 
generally the mnst healthy: sickness prevails most about 
the commeucement of the monsoon, or from August to 
November. Sometimes, however, i t  is grcatest in De- 
cember and January, and at other times in June and July. 
The prevailing diseases are fever, dysentery, and heputitis 
or liver compluint. 

Travuncoye.-The weather of this prov?nce, which i:, 
situated at  the south-western extremity of the Peninsula, 
is usually hot. Heavy falls of rain take place bet\{-ee!~ 
J ~ n e  and December. After these showers the sun gene- 
rally shines, and produces a disagreeable moist heat. Thc  
prevailing diseases among the Europeans are 11cpafif~s 
and dysentery; and among the natives,fiuers, and ulcers 
of the lower extremities. 

Coin~6etoor.-This country is upon the whole healthy, 
and the houses of the native cultivators more comfortable 
than in many parts of the Peninsula. Fevers arc the pre- 
vailing iliseases, which in some seasons become epidemic, 
particularly among the natives. 

11fulu6ar and Canare.-These provinces form the prirl- 
cipal part of the Malabar coast, and extend from Cocliir~ 
to Sadasllevaghur. In  February the low counmy becomes 
extremely hot, a id  the vapours and exllalations so dense, 
that i t  is difficult to distinguish objects at the distance of 
a few miles. The heats increase during March and April, 
and with them the quantity of aqueous vapour. On the 
setting in of the western monsoon in &lay the whole is 
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condensed into rain. Fevers, dysentery, and hepatitis, are 
the prevailing iliseases among the Europeans ; andficws, 
and ztlcers of the lower extremities, among the natives. 

Dorwar Dist7ict.-The most opposite climates are met 
with in different parts of the southern Mahratta country; 
for the western parts, towartls thc Ghauts, may be reckoned 
among the wettest of the Indian Peninsula, and the east- 
ern among tlie driest. The average quantity of rain in 
the latter is from twenty to twenty-slx inches; in  the 
former a larger quantity often falls within one month. 
The climate becomes gratlually drier as we proceed e a s t  
ward from the Western Ghauts; and as this chain nins 
north-north-west ant1 south-south-east, we have conse- 
quently a drier cli~nate in the northern parts of the dis- 
trict than in the southern, on the same mcridian Thus, 
at Soontlak the climate is rainy nnd cool ; at Gokauk, on 
the othcr hand, whicl~ is in the same longitude. it is dry 
and hot. A considerable quantity of rain falls as far east- 
ward as the country continues hilly ; but beyond this the 
supply is scanty and precarious. In  Aupust 1824, accord- 
ing to D r  Christie, a good deal fell at Darwar; wlule, at 
the same time, not a drop 11ad fallen fifteen miles to the 
east, and the wells were nearly dried up. For three weeks 
in  July and August 1827, tlie rain continued nearly in- 
cessant at Darwar, an11 during the same time not a drop 
fell in the eastern parts of the district. The differencc in 
the habits and mode of life of the inhabitants of the 
mestcrn and eastern parts of the district abundantly tes- 
tifics how very opposite are their respective climates. I n  
many places, the former are often for weeks during the 
monsoon confined to their own villages, not only by the 
severity of the rains, but, in many instances, in conse- 
quence of all communication being stopped by the swol- 
len nullahs. During this dreary period (in anticipation 
of which a stock of provisions is always laid in) tlie inha- 
bitants sit round a tire in tlie centre of their miserable 
dwellings, which are constantly filled with smoke. When 
they do venture out, they wrap themselves in a cunily,' 
and over this place " a sort of thatched case or shell, made 
of the leaves of tllejar,l- or some other of the palm tribe. 
I t  is broad over the w h l e  back and shoulders, narrowing 
to a peak immediately over the head, a11d coming dow11 

* A natlrc blanket. + Rcrassus ildbcll~form~s. 
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the front ovcr the face just as far as is necessary to give it 
a firm holtl, with a slope sufficient to CdUy the water that 
falls on i t  clear of the body." I n  the eastern parts it  is 
very different. The rain IS seldom so severe as to pre- 
vent the iuhaLitants from going out for four and twenty 
hours at one time; and precautions against heat, not 
against cold, are necessary. The  villages in the western 
parts consist of thatched huts, whose steep sloping roofs 
nearly reach the ground, the walls being only a few feet 
high, that they be effectually protected from the rain. 
Every spot is covered with vegetation. Hedges ant1 trees 
covered with twining plants line the roads, and the 
thatched roofs are often concealed by creepers, generally 
cucumbers, pumpkins, kc .  The  villages in the eastern 
parts present a curious contrast to the above. Generally 
not a spot of green, for many months, relieves the horrid 
glare. All is parched and brown. N o  protection being 
rewired against heavy rain, the houses are built entirely 
of clay, which one heavy shower, sncll as the western in- 
habitants constantly experience, would completely level 
to the ground. T h e  walls of the houses are formed of 
sun-baker1 clay, and are froni eight to ten feet high. 
Upon these is supported a terrace-roof composed of 
hranclres of trees or bamboos, and covered with clay. 
Nothing can be conceived more ugly than these villages. 
On every side square masses of dry clay givc one more 
the idea of huge anthills than of human habitations. 1x1 
these places, wood being found in too small quantity to 
serve as fuel, cow-dung is used for this purpose, which, 
being rnade into small cakes, is thus plastered on the malls 
of the houses to dry in the sun. When ready, i t  is col- 
lected into piles like peatstacks in a Scotch village. 

1Wysore.-The whole of this country has somewhat of 
the character of a table-land with its accompanying moun- 
tains. The  elevation varies from 1900 to 44700 feet. Thc  
climate, according to Hamilton, is temperate and healthy 
to a degree   in known in any other tract within the tropics. 
The  monsoons, or boisterous periodical rains, which at 
different times deluge the coasts of Coromandel and Mala- 
bar, have their force broken by the Ghauts, and from 
either side extend to the interior in frequent showers, 
which, though sometimes heavy, are seldorn of long con- 
tinuance, and preserve both Lhe temperature of the cli- 
mate and the verdure of the fields throughout the year. 
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The Island of Seringapatam, on which the capital is built, 
is under the influence of both the north-east and south- 
west monsoons ; rainy weather continues fiom the bcgin- 
ning of May until the commencement of December. 
January, February, RIarcli, and April, are dry and sul- 
try. From the middlc of December till the beginning of 
February, cold and bleak north-east minds prevail; anti 
between this period and the commencement of the south- 
west monsoon is the hottest season. The atmosphere is 
damp, and the dews more or less heavy tliroughout the 
year, particularly in January, February, RIarch, and April. 
The variat~on of temperature between the day ant1 night 
is also greatest at this season. The unl~ealthiest periods 
are March and Apr~l, or a little before the settlng in of 
the soutli-west monsoon, and about thc close of October. 
Bzngalore, the principal military cantonment, about 3000 
feet above the sea, is one of the most temperate places in 
the Peninsula. I n  1800, the tliermometer was observed 
not to rise higher than S2", nor to fall lower than 68". 

Salem and the Baranznl~l, which form a part of tlie 
table-larid above the Eastern Ghauis, have a climate and 
seasons nearly the same as those of Mysore. 

The Ualaghuut, or Ceder1 Districts.-This country is 
elevated, but not so I~igll as AIysore. The weather and 
climate on the whole ale nearly the same as in Rlysore. 

Beiaoore.--The climate and seasons resemble those of 
the-ceded Districts. 

The ~ V o r t h e ~ ~ a  Circars.--To the south of Coringa, 
strong north-east wintls prevail along the shore for thc 
first two months of the year, which, together with the 
sea-breezes, moderate the heat. But ~vhere the minds 
pass over the salt stagnant marshes, as they do in almost 
every part of the seacoast of this quarter of the province, 
their influence upon the health is baneful. During RIarch, 
April, and part of May, high :hvincls from the south-west 
prevail, and are attended with clouds of dust. I n  May, 
June, July, August, and September, the wind generally 
blows from tlie west over an extensive parched soil, ancl 
hence becomes intolerably hot; so that the thermometer, 
as formerly mentioned, not unfrequently reaches 110" or 
even 112", and stands above 100" at midnight. In  the 
hilly and more inland parts, the air, owing to the eshala- 
tions from the jungles ancl forests, is unwholesome, par- 
ticularly in the valleys and ravines by which the hilly dis- 



tricts are intersected. Owing to the great power of the 
sun in  the dry and sandy plains of the south of this pro- 
vince, coup de soleil not unfrequently occurs. T h e  dis- 
eases are ,ficer, hepatitis, and dysentery. 

HgrIrnbaJ.--This l~rovince is a table-land; hence its 
temperature is lowcr than the latitude indicates. At the 
city of Hydrabad, during thc cool season, the thermome- 
ter is often as low as 40" and 45". I n  this district the 
south-west monsoon usually commences about the begin- 
lilng of June, and continues with some intervals till the 
~nlddle of October. During November and December 
the sky is generally cloudy, the winds easterly; and some- 
times when the north-east monsoon is heavy a consider- 
able quantity of' rain falls. Dews are frequent (luring 
January and early in February ; but both these months, 
and March, April, ant1 May, are dry. The mean monthly 
temperature, in-doors, is stated as follows :-January, 
73"; February, 7.5'; March, 82"; Ayril, 89"; May, 90"; 
June, Y 6 j 0  ; July, $1" ; Auqust, 79 ; September, 78" ; 
Octol~cr, $9" ; November, 75" ; December, 73" ; giting 
au annual mean of nearly 80". This is perhaps a little 
1:igher than the thermometer placed in a more esposed 
hituation woultl indicate. The  daily range is often very 
c~msiderable, particularly during November, December, 
.January, ant1 February, amounting in the shade gene- 
rally to about 20°, and not unfrequeutly to 30". Fecers 
and /ly.wnte~y are the prevailing diseases. 

du~.ungabad.-The aspect of the country, the climate, 
ant1 seasons, are nearly the same in the eastern districts of 
this province as in the province of Hydrabad. 

Cundeth.-The climate and seasons are here not ma- 
terially different fiom those of Aurungabad, or 3Ialwal1, 
to he noticed afterwards. 

11. B O ~ I D L I Y  PILESIDENCY. 

'I'lle new town of Bomhay, the capital of the presi- 
tlcncy, is built in a low, mudrly, unwholesome tract of 
land; hence the climate is unhealthy. Poonalh, a mili- 
tary station and populous c~ty ,  about thirty miles east 
ward of the Gliauts, and about 2500 feet above the sea, 
is co~nparntively healthy. The  alternations of tempera- 
ture are great and sutlden. The prevailing diseases are 
ronittent and intc~rnittent fevers. 

Guzo.nt.--Westerly winds prevail the greater part of 
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the year. I n  Rlay and June they are very hot. During 
December and January, east and north-east winds pre- 
vail, and remarkably t!lick fogs are generally observed 
every morning in these months. 

111. BENGAL PRESIDEKCY. 

BengaL-The cold season commences, according to Dr  
Jameson, with November and ends in February. About 
the middle of October the weather begins perceptibly to 
change. The days are still oppressively hot ; but the 
mornings and evenings gradually become cool. The wind, 
which during the preceding months had Mown generally 
from the south and the east, now begins to come round 
to the west and north, and to carry along with it  those 
heavy masses of clouds which almost constantly float 
about and obscure the horizon during the whole of the 
rains. The  atmosphere, from being very damp and Iva- 
tery, grows dry ancl elastic, and the heavens begin to 
brighten a little. But these appearances are not yet uni- 
form; the sky still at times becomes gloomy and overcast, 
and heavy showers, accompanied by thunder and light- 
ning, show that the south-east nlonsoon has not yet finally 
taken its leave. 

I n  November, the weather becomes delightfully fair ant1 
pleasant. A cold sharp wind now blows steadily from 
the north, and frequently also from the west. The air is 
dry, clear, pure, and serene; the vault of heaven is of a 
beautiful deep azure colour ; and, in general, not a cloud 
is  to be seen. T h e  nights are clear, with heavy dews. 
T h e  thermometer in the shade ranges throughout the 
month from 66" to 86"; themean heat about 75"; medium 
altitude of the barometer, 29.98. 

As December comes on a considerable change takes 
place. Although the middle of the day and the afternoon 
be clear and fine, a haze generally towards evening col- 
lects round the horizon, and obscures the setting sun. Ab 

the night advance sthick fogs, sometimes general, some- 
times partial, begin to collect, and do not disperse until 
morning. ,4s they are broken u p  by th i  influence of the 
sun's rays their vapours rise and form gray masses of 
cloutls, which render the early part of the (lay hot and 
un~~leasant, and do not disappear until i t  is far advancetl. 
Thesr fogs do not by any means occur every night. 
Sometimes, though rarely, the whole month passes over 



212 CLI UATE. 

~vithout them; ordinarily they appear only three or four 
times ; sometimes during severill nights successively,-as 
in Norember, the north and west are the prevailing 
winds. They are very sharp, but blow steadil never 
rising to a gale nor falling to a perfect lull, ~ l k  range 
of the thermometer is from 56" to 78" ; the mean tem- 
perature about 70" ; altitude of the barometer, 30.01. 

During January much the same weather prevails. 
The air is serene. and to the feel piercingly cold. The 
1s ind blons steadily, and perhaps more forcibly, from the 
north and north-west, than in December. Fogs are stiil 
very frequent, and sometimes so thick that scarcely any 
object is visible until a late hour in the morning; a11d 
every thing exposed to the external air becomes met and 
covered with drops of moisture. They may be often seen 
roiling in dense large bodies in opposite directions. Dur- 
ing ~ h c  clear nights heavy dews fall. The range of the 
thermometer is from 47" to 75";  the mean heat about 
68" ; altitude of the barometer, 29.99. 

The weather keeps very pleasant until the second meek 
of February, when the middle of the day grows warm ; 
and the change of the wind to the south and east, and tlle 
collection of clouds in the horizon, with threatenings of 
thunder-gusts,.portend the approach of the hot season. 
A t  night the axr is raw ant1 cold, and the mornings ale 
foggy. The thermometer ranges from 65" to 80"; tllc 
mean heat, 76"; altitude of barometer, 30.3. 

Sometimes a few heavy and refreshing showers fall 
about Christmas; but the whole of the cold season is 
generally marked by the total absence of rain. I t  is re- 
markable how invigorating the cold bracing mind of the 
north and the pure elastic air and clear sky of these 
months prove to the European constitution, harassed ant1 
broken down by the previous long continuance of moist 
and oppressive weather. The appetite and strength, 
which hat1 long before failed, fiow return, and the ~ v h o l ~  
frame becomes light and springy. Vegetable nature par- 
takes of the generally salubrious effects of the seasor] : 
and garden-plants and exotics, at all other times killed by 
the excessive heats, now grgw with freshness and vigour. 

The hot season may be considered to set in fairly wit11 
March. The  sun now becomes very powerful, and the 
days are warm, and even hot. They are, however, pre- 
vented from being oppressive by the strong and steady 
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winds uniformly blowing from the south. Fogs are yet 
not uncommon in the mornings ; and as they clear up go 
to the north to form, with the thick dispersed masses of 
clouds that are constantly drifted along the horizon by the 
wind, materials for the approaching storms. These storms, 
which by the inhabitants are termed north,-lcestc~s, (lo 
not, holvever, generally occur till towards the midtlle and 
end of the month. They are usually preceded, tlmlng 
several days, by cloudy mornings and strong gales. Then, 
for one or two evenings. comes on distant thunder, with 
strong gusts of wind, but witl~out rain. Towards tlie 
afternoon of the day in which the storn~ is to occur, the 
wind, that, during the morning ant1 forenoon had been 
continued and boisterous, begins to fail, and at length set- 
tles into a dead calm. T h e  air becomes opprcssi\.ely sultry. 
T h e  clouds gather in the north-west, and form a deeb, 
dense, lowering bank. Vivid lightning, accompanied 
with heavy thunder, and gradually advancing nearer and 
nearer, indicates the immediate approach of the storm. 
A t  length the calm is suddenly interrupted by a tre- 
mendous burst of wind, and by clouds of dust which 
darken the l~orizon. Then follo~v torrents of ram, wit11 
close and heavy thunder ; and these are soon succeeded by 
a serene sky and cool air. The appearance, however, of 
these sudden conlmotions is not always the same. Sowe- 
times a shower of hailstones precedes, or comes in the 
place of the heavy fall of rain; sometimes there is no 
rain, even when tlie fury of the ~vind and quantity of the 
lightning are excessive. The  general time of their com- 
ing on is about sunset; they rarely occur earlier than six 
i n  the afternoon, or later than midnight. IVhen the daya 
keep clear and the wind moderate, heavy dews fall at 
night; but in blowing weather there is  no dew, the 
moisture, as  i t  settles, being carried o f  by the wind. 
Range of the thermometer, from 73" to 86"; mean tem- 
perature, 79" ; altitude of barometer, 19 .8  6 .  

April has generally blowing weather tliroughout. The 
prevailing wind is still the south. The atmosphere 1s 
sometimes clear, generally hazy with much dust, ant1 
thick loose'clouds continually moving to the north. The 
weather is hot but pleasant, till towards the end of the 
month, when the nights become close and sultry. The  
general closeness, however, is from time to time relieved 
by thunder-storms and seasonable falls of rzin. The wind 
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usually becomes hot to the feel about the 20th, and so 
continues to the end of the succeeding month. Range 
of the tl~ermometer, from 78" to 91"; mean heat, 86" ; 
barometrical altitude, 29.75. 

May is the rnost disagreeable month in the year. I n  
the commencement there is high wind at  times; but 
during the greater part of the month the weather is es- 
ceedingly close, still, and oppressive. The  nights espe- 
cially are sultry. There is little or no wind in the 
mornings, which are thick and llazy, with low, gloomy, 
scattered n~asses of clouds. But  as the sun rises a breeze 
springs up from the south, and keeps gradually freshen- 
ing until the evening, when i t  again fades away. The 
air is hot bnt inelastic; and as i t  does not carry off the 
perspirations, leaves the body moist and clammy. The  
dejection and lassitude now miversally produced by the 
great heats are, however, fortunately removed by the fre- 
quent occurrence of violent north-westers, with their usnal 
accompaniments of thunder and rain. There are no fogs 
during April or Rlay. The  thermometer ranges from 81° 
to 93" ; mean heat, 86"; barometrical nltitude, 29.60. 

In some years, but not always, nor even generally, be- 
tween the 16th and 25th of this month, the horizon be- 
comes overshadowed with dark thick clouds from :he 
south-east, quarter, and much rain falls during several 
days, constituting what are called the lesser yazns. But 
more commonly the close muggy weather co~itinues with 
little interruption until the end of the first or the begin- 
ning of thc second week of June, when the veering rouncl 
of the wind towards the east, the occurrence of thunder 
in  the evening, and the constant cloudy state of the a t  
mosphere, indicate the approach of the regular rains. 
These commence from the 4th to the 18th of June, and 
continue with frequent variations during the four follow- 
ing months. At first they set in with thunder-showers, 
sometimes heavy, sometimes l i ~ h t ,  generally from the 
south and east. Then follow several days of very heavy 
rain, during which the sun is completely hid from view. 
Then there is a show of fair weather with sunshine, and 
beautiful clear nights ; but this is of very uncertain dura- 
tion, and llable to be interrupted with scarcely any pre- 
vious warning. The heavy rain rarely keeps up for 
more than forty-eight hours at a tinie; then gradually 
diminishing to drizzling, and at lengti~ giving way tofair 



weather. There is at frequent intervals, illiring tlie 
whole period of their continuance, much vivid lightning, 
with violent thunder-storms and gusts of wind. Tlie 
wind frequently changes from east to sooth and west, 
rarely to north. I ts  return to the east, andfising steadily 
in that quarter, is usually accompa~;ietl with heavy rain. 

As soon as the rainy season has fairly commenced, tlie 
atmosphere becomes manifestly cooler, and the weather 
in general very pleasant ; the only exceptions being now 
and then a sultry night, ant1 the dead oppressive calm 
which sometimes precedes a storm. Prom the dust and 
other particles floating about in the atmosphere being 
carried away by the successive sho~sers, the sky during 
the intervals becomes beautifully clear, the sun shines 
with great splendour, and the nights are bright. There 
is  very little variation of the atmospherical temperature 
throughout the season. Tlie thermometer ranges from 
77" to SS", or 90" ; the mean heat being el", or perhaps a 
degree or two higher. The air, from tlie constant rain, 
becomes surcharged with moisture, and every thing ex- 
posed to it gets damp and mouldy. 'I'here is consequently 
little alternation in the baro~t~eter. The Inearl altitude is 
about 29.45. 

There is little perceptible change in tlie weather till the 
middle of October. The  rain then begins to abate, the 
sliowew are fewer in  number, and, though heavy, of 
short duration. T h e  wind gets vcry variable. There 
are still frequent storms of tliuntlcr ant1 lightning ; but 
they generally pass off without producing rain. The 
days are yet sultry ; but t l ~ e  mornings and evenings be- 
gin to grow cool ; and the increasing clearness of the air, 
with the coming on of dews at night, presage the speedy 
accession of the cold season. At length the veering round 
of the wind to the west-north-west quarter, the disap- 
pearance of clouds and vapours from the horizon. the 
sharpness and dryness of the air, the rapid rise of the 
barometer, and concomitant fall of the thermometer, 
towards the end of the month, evince the entire departure 
of the rains. The total quant~ty of rain fall~ng d u r ~ n g  
the season varies much in different years. I n  Bengal, 
the average has been fixed at eighty inches. 

Bahar.-The seasons are nearly the same in this pro- 
vince as in Bengal; but, as it 1s higher above the sea, its 
climate is in some respects superior. The nights are 
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generally much cooler ; but it is more subject to great 
clroughts and heat, and to parching winds from the west, 
during the warm season. Tirlioot, the north-western 
quarter of this province, is more elevated and healthier 
than the districts to the south. On account of the soil 
and climate, Bahar has been selected by the British go- 
vernment as a proper country for the improvement of the 
breed of horses, the native race of the Bengal province 
being of a diminutive size. A low and marshy soil, it  i i  
remarked, seems every where uncongenial to the horse ; 
for he appears to degenerate in such places, even rvllen he 
livcs and propagates. I n  districts in warm climates which 
are more than usually low and marshy the horse gcnerally 
experiences the fate of the Europeans ; he either dies soon 
after he is brought to those places, or his progeny seldom 
reach maturity. 

dlluhubnd.-'rl~at part of this province adjacent to the 
Ganges and Jumna is  low and very productive; but its 
western districts, particularly tlie Bur~delcund territory, 
are diversified with high hills. Between these two divi- 
sions there is a cons~derable difference of climate, tlie 
former being sultry and subject to hot winds, from whicli 
the latter is exempt. Benarcs, the principal military ant1 
civil station, contains, according to the censhs of 1830, 
upwards of 200,oo0 inhabitants. The  cantoninent~,, 
which are extensive, are four or five miles distant fro111 
the city. The country around is dry and parched. 1f7ct.o. 
and dysentery are   no st prevalent during October, N o -  
vember, and December, owing to t.he inundations from 
the previous rains and to the cold nights. 

Oude.-This province is generally level and well culti- 
vated, with the exception of Gorucpoor. I t  is, on the 
whole, healchy, except in the vicinity of jungles anti 
cotton-fields. The district of Gorucpoor is bounded 011 

the north by a range of lofty mountains. Tlie country 
extending southward from the base of these ~nountains 1s 
flat, covered with woods and jungles, and intersectell 
by numerous streams. Easterly winds prevail generally 
throughout thc year. Tlie climate is far from being 
healthy, owing to the great extent of jungle, stagnant 
water, and marshes, over which the ~asterly winds pass 
before they reach the more inhabited parts of the coun- 
try. Fevers are most prevalent and dangerous in May 
and June. 
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Agra.-This rovince is generally flat antl open ; but 
to the south of t i e  Chumbnl river, and towards its west- 
ern frontier, i t  is  more hilly antl jungly. The climate is 
temperate and healthy, except during the prevalence of 
hot winds. 

DeRai.--The climate of this province is on the whole 
temperate, except during the warm seasons when the hot 
mbds blow. The  uortll-west quarter is much overgrown 
with trees and thick jungle, ant1 is consequently un- 
healthy, especially during t l ~ e  hot and rainy seasons. 
The  south-west quarter is free from jungle, and its soil 
is dry and fcrtile. The  centre of the province is level 
and well watered. RIeerut, tllc p~incipal town of the dis- 
trict of the same name, is considered one of the healthiest 
stations in India. AIr Jackson strongly recommends it as 
a place of residence for convalescents, and for those who 
have become ~iaturzlized to India, and estranged from 
their own country. The  society is extensive, and the 
roads good. 

Malwah  and Central India.-The climate of Nal- 
tvah i s  on the wllole mild. The  range of the thermo- 
meter is small, except in the latter part of the year, 
when great and sudden changes often take place. The 
seasons are those common to Western India. The  fall 
of rain during June, July, August, and September, is in 
general moderate and re,vlar. The  annual fall is about 
fifty inches. During. t h ~ s  season, says our distinguished 
countryman Sir J. BIalcolm, " the range of the therrno- 
meter is very small, seliloin falling lower than 72" night 
and morning, or rising liigher than 76" or 77" at noon. 
Though the mornings become cooler after the close of the 
rainy season, there is no very cold weather until the 
month of December; it continues until January and part 
of February. I n  the latter month, in 1620, at six o'clock 
A. x., the temperature was 28". During the hot season 
wluch succeeds, the parching winds from the north~vard 
and westward, that prevail in most parts of Intlia to an 
intense degree, are here comparatively mild and of short 
duration. The  thermometer, however, during the clay 
rises sometirncs as high as 98"; but the nights are inva- 
riably cool and refreshing." 

Bngur is a hilly region, situated between BIzl\val~ and 
Guzerat. Owing to its extensive and thick forests, fevers 
of a malignant nature prevail during two or three months 



218 CLIXATL. 

fclloming the rains : the climate can at no period be con- 
s~dered salubrious. 

Gundwann is a vast wild reqion, consisting of rugged 
hills, u~iinhabited jungles, and deep water-courses, ra- 
vines, anc! valleys, covered with forests, and pervaded by 
marsh miasmata. I ts  climate is generally unhealthy. 

Orisso has many features in common with Gundwana, 
and a similar climate. 

Hin1711alch illozcntains.-The climate of the valleys 
ant1 ridges of this vast mountainous country is, as alreatly 
stated in our observations on the height of the snow-line, 
much milder than we were led to expect from the con- 
jectures and calcu!ations of philosophers,-vast tracts, 
which according to their views ougl~ t  to be steril in the 
extreme, or eternally covered with snow, are, on the con- 
trary, richly clothed with \-egetation, abounding in ani- 
mals, aud animated by villages. Thus RIarang, a large 
village surrounded by lofty mountains, though 8500 feet 
abo\e the sea, enjoys a mild climate. During eight tlnys 
spent there by Captain Gerard, the ten~peraturc varied 
from 55" 17. to 82" F. ; and flies mere very troublesome. 
The  sun, even in July, mas scarcely visible above the 
moufitains before 9 A. nr., and disappeared behind the111 
at  5 1,. u. There were alternately light clouds and sun- 
shine, and now and then a little rain, which in this val- 
ley never falls heavy ; the height of the outer chain of 
the Ilimmalehs being sufficient to exclude the rains that 
deluge India for three months. AIr Colebroohe, speak- 
ing of Zoncheng, a village among these mountains \vl~ose 
height is 14,700 feet, ~ h i c h ,  in latitude 91" 36' N. ac- 
cording to received theory, should be buried in everlast- 
ing snow, assures us that the case is far different. On 
every side of the glen, which is a bowsliot across, "11- 
peared gently sloping hills, for the most part covcrecl 
with tdmd or Tartaric furze. Tlre banks of the ~ i v c r  
were covered with grass-turf antlprickly bushes. lirountl, 
the land was covered with verdure ; flocks of sheep mere 
browsing, and deer leaping; altogether i t  vvas a romantic 
spot, wanting hut t ~ e e s  to make i t  delightful. Gerard, 
on the crest of the Hilket6 pass, 15,786 feet high, ob- 
served jaks and horses feeding on tile surrounding 
heights ; ant1 the dimate was pleasant, the temperature 
h i l l s  57" F. On Zinchen, \vhich is 16,136 feet high, 
and on tlle neighbouring mountains, horses were observed 
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galloping about in all directions, and feeding on the very 
tops of the heights ; kites and eagles were soaring in the 
air; large flocks of small birrls like linnets were flying 
about, and locusts jumping among the bushes. The  cli- 
mate is very different from that experienced in crossing the 
outer range of the Himmaldls at tlie same season. Here, 
a t  the height of 16 000 and 17,000 fect, is abundance of 
fuel (metdh, bearing a be,wtiful yellow flower and no 
prickles), good water, and a serene sky ; there, at an in-  
fer ior  elcaatiu7t, no fire~roocl is nearer than five or SIX 

miles, the clouds hang around the mountains, the sun 1s 
scarccLy vibible, and sl~owers of rain are frequent. A t  
the village of Phi, at an elevation of 13,600 feet, there 
are cultivatetl fields of barley, plriipur, and turnips. A 
little lower the ground w.1~ covered with thyme, sage, and 
many other aromatic plants, besides juniper, sweetbrier, 
and goosebe~ries. Here also are vineyards and groves of 
apricots.* At Dabling there was much cultivation, ~v i lh  
plantations of apricots and walnuts. During Captain 
Gerard's residence here (August), the tempcrature was 
warm, varying from G1" F. at sunrise to 65' at noon, the 
wind blowing strongly from the south-west, and tlie sky 
frequently obscurer1 will1 light clouds attended with little 
rain. Near the village of NBko, in the midst of these 
mountains, situated 18,000 fe-t above the sea, ill the 
heart of abundant pop~dation, he found the grain '' al- 
ready yellow, with a bloat1 sheet of water, surrounded by 
tall poplar, juniper, and willow trees, of prodigious size, 
and cnvirolied by massive rocks of granite. Here are 
produced most luxuriant crops of barley, wheat, ph2pzir  
(polyyonunl), and turnips, rising by steps to nearly 700 
feet higher than tlie village, where is a lama's residence, 
inhabited throughout the year. The  fields are partitioned 
by dikes of granite. At  Taz-hi-gang they are enclosect 
by barberry and. gooseberry bushes." 

The  seasons at this great elevation are similar to 
those of our northern latitudes, the grain being sown in 
March and April, and reaped in August and September. 
Snow generally falls towards the end of October. I t  sel- 
dom exceeds two fect i n  depth, but does not leave the 

The aprlcuts form a part of the subslstmcr of the people. A t  
this reason they are pulled, and exposed to the sun on the roofs of 
the houses; sl len drled t!lcy are not unllhc prunes. 



ground for nearly sir  monthe. Want of moisture in the air 
prevents its earlier descent (since the beginning of October 
is winter) under a clear sky. In  the middle of October 
1818, the thermometer at sunrise was seldom above 20" 
F. ; in August the temperature was $5" I?. at noon, and 
never below 52' F. 
20. Sanitary Depi?ts.--It ]laving been found that 

those suffiring under the diseases of the lower and hotter 
partsof 11ndia had their health improved by a residence 
in the hilly districts, the government have of late esta- 
blishcil sanitary depdts in several of the hill-provinces. 
Not many years back, the AIount of Saint Thomas, near 
Madras, mas considered the AIontpelier of the south of 
India. After the fall of Seringapatam, and the conse- 
quent occupationof the table-land of hIysore by the British 
troops, the cantonment of Bangalore became the general re- 
sort of all classes whose health requiieda change of climate. 
Now the Nhilgerry mountains, in  the same division of 
India, are considered as affording a healthier climate; 
and there the government have established a sanitary cie- 
pcit. The greatest length of the Nhilgerries Proper is 
from east to west thirty-six miles, and the medium 
breadth fifteen miles. 

Althoughonly twelve degrees distant from the equator, 
and surrounderl by plains where the thermometer not 
unfrequently stands i n  the shade at 100" F., yet, from its 
elevated situation, it possesses a mildness of climate not 
inferior to the temperate parts of Europe, and also a great 
equability of temperature, which renders it so beneficial 
in many diseases. During a great part of the vear, says 
Air Young, the range of the thermometer on the Nhil- 
gerrien is less than is known in  any part of the glohc; 
and during December, January, and February,-the 
season of the greatest coltl,-it has never been known to 
exceed 28' F., the greatest heat 59" F., including, be- 
tween the extremes, a temperature which has always 
beer1 found congenial to the European constitution, and 
very diferent in its effects from similar oscillations at 3. 
higher temperature, as exhibited io all parts of the Dec- 
can and throughout India generally. During the rainy 
season the thermometer varies but little.-the-range has 
been so low as 23" for a ~vhole month. Except the three 
cold months, the range will generally be from 23" to 6", 
or at most lo0, making the climate one of the most 



equable on the earth ; and consequently very favourable 
to persons of a consun~ptive habit. Invalids, on reach- 
ing the hills in the cool season, feel the air of the moun- 
tains too rigorous ; but to the healthy i t  is  the period of 
tlie greatest enjoyment, when they can wander through 
the woods in search of game, ant1 almost forget that they 
are st.ill exiles from their own country. ?'he only winter 
on these mountains is experienced during this period; 
the grass which covers the donns and elevated ridges be- 
coming yellow ant1 seared; but the moment the frosts 
are over, about the end of February, the country quickly 
assumes its verdant appearance, and the duties of the hus- 
bandman recommence just as the plains below are begin- 
ning to feel the desolating effects of the hot winds. The  
cllmate of tlie Nhilgerries may, in some measure, be con- 
sidered a perpetual spring; vegetation is slow and steady, 
except during frosts. Notwithstanding the lowness of the 
thermometer during the xvhole year, sick persons cannot 
without risk expose themselves to the sun from 10 A. u. 
till 6 P. ar. ; ant1 as tlie mornings are very agreeable, they 
are recommended to take exercise eithcr on foot or horse- 
back from 6 till 9 ,\. BI., arid from 5 till 7 P. ar., confining 
themselves in the middle of the day, except during the 
dehghtful intervals of fine weather which prevail (luring 
the rains, when they may walk out at all hours with ad- 
vantage. This precaution is only intended to apply to a 
state of actual sickness or debility; for persons in rude 
health may get out a t  all times and seasons. During 
March, April, and May, there are refreshing showers. 
The  temperature in the sun's rays exhibited to Alr 
Young an excess of from 26" to 12" above what the in- 
dications were found to be in a veranda out of the sun's 
rays. 

Should future experience confirm the accounts of the 
sanitary virtues of ~ t s  climate, this mountainous region, 
says Mr Young, may become an asylum for such as have 
lost their health in other parts of India, not oniy super- 
seding expensive voyages to the Cape and the Isle of 
France, bnt in many cases a trip to the mother-country. 
T o  such of the civil and military servants of tlie India 
Company as have outlived all their reiations and friends 
in  Europe, and to whom a return thither xvoulrl amount 
to a melancholy species of banishment, the h l~ i lgemes  
present. a delightful asylum for the remainder of their 
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lives,--a sort of Eurasian climate, and within a moderate 
distance from the friends of their adopted country, many 
of whom they may expect to see on the hills. 

A report has Iatcly been published in regard to a Sana- 
tariuin for the Calcutta district at Dnigreling in the Sik- 
kim mountains. T h e  travelling distance of Dargeeling 
from Calcutta is about 330 miles. I t  is situated on one 
of the numerous branches of the Sinchul mountain, ele- 
vated nearly 9000 feet, and forming a remarkable feature 
in every view of the Sikki~n hills from the plains. Cap- 
tain Herbert, who visited the spot on the part of the go- 
vernment, is of opinion that the climntr~, salubrity of the 
approaches, and the convenience of the situation, all 
speak in its favour. Its elevation ahove Calcutta is 7218 
feet, and its mean temperature is calculatecl to be 2.1: be- 
lo\v that of Calcutta, and only 2" above that of London 
(53"). 

Accommotlation for invalids has bcen provided at 
Siinla, a station among the hills between the Sutledge and 
Jumna near Sobhatoo, and 7500 feet above the sea. 
Even the minters here are much less rigorous than in 
England, with the advantage of powerful solar radiation, 
which is said to increase as we ascend higher on the 
mountains. 

Pooree, which can be reached by sea at all seasons from 
Calcutta in two days, is a station whose pure and insigo- 
rating air, together with its equable climate, render it ollr 
of the most salubrious spots in the East. D r  Brander 
says, the best months for convalescents residing at Pooree 
are February, iwarch, April, May, ant1 the early part of 
June, which, as they are found to be the months appa- 
rently the most trying to the Eu~opean constitutio~~ in 
other parts of India, become, in a ratio corresponding with 
the diEerence of temperature ant1 ocher local advantages, 
relatively the most healthy and the best suited to a sojourn 
on the coast At that period the south-west monsoon pre- 
vails, ant1 seems to exert with greatest effect its prophy- 
lactic influence over the convalescent visiter, who is not a 
little gratified to find, instead of the tottics and artificial 
refrigeration necessarily employed at inland stations, a 
never-failing source of cool air in the rcnovating sea- 
breezes. Although a preference has bcen assigned to the 
above months, it  is not easy, in a climate on the whole so 
uniform as this, to point out with precision the period of 
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the year that ]nay be considered as the healthiest: the 
most agreeable, and probably the most congenial to the 
feelings, are the montlis comprised between October ant1 
February inclusive, when the therinometer ranges between 
66" F. and 76" F. The  extremes of temperature during 
the twelve montl~s are 64," and 80", subject to very little 
variation during the ttventy-four hours. June, July, 
August, and September, ]nay be considered as the unfa- 
vourable months. Seeing how entirely remote Pooree is 
from the sources of disease peculiar to inland stations, the 
salubrity and uniformity of its climate, its ready access at 
all periorls of the year, and farther, the benefits the voy- 
age holds out to the invalid and those sinking under tro- 
pical disease, it is probably difficult, wit11 such available 
advantages, to fix upon any spot better suited for a sanu- 
tarium, or convaIescent retreat, than the one under con- 
sideration; a visit to which might, in many instances, 
preclude the necessity of undertaking voyages to Europe 
or the Cape,-performed frequently with considerable 
sacrifice and inconvenience. 





CHAl'TER IX. 

Springs- Hot Sprin~s-1Vell.-Lakes-Rivers-The Ganges- 
Length of the R~vers of Indla-Cataracts. 

THE following observations on springs, lakes, rivers, and 
cataracts, are to be considered ~ilerely as an addition to 
what is contained in tlie general and geographical clepart- 
ments of these volumes of the Etlinburgll Cabinet Library. 

Springs.-Although India, like other great tracts of 
country, contains many springs, these have hitherto nt- 
tracted but little attention. The  temperature of but  few 
of them is known; their magnitudes ant1 geognostical 
situations arc scarcely ever inentionetl; and their cllemical 
composition, excepting in a very few instances, has been 
neglected. The  most important feature in t l ~ e  natural 
history of conmion or pere,~ntal springs, namely their 
temperature, is rarely noticed, althougl~ a knowletlge of 
this fact is illustrative, not orily of the meail temperature 
of tlie climate, but also of the elevations of tlie land a b o ~ e  
the level of the sea; and our information ill regard to their 
chemical nature is equally meagre. 

Sal t  Springs, although met \vith in  saline soils, in  some 
instances probably connected with a salt formation, might 
be shown to exhibit interesting  elations ; yet they are 
not so curious in a general view as the hot springs in 
different parts of India, concerning which the following 
details are worthy of being communicated to our readers. 

Hot Springs.-The appearance of hot springs in a 
country never fails to interest the geologist, because; in- 
dependently of high temperature and other properties, 
their intimate connexion with igneous rocks, and distorted 
conditions of the strata, shows not only that a subterra- 
nean heat still exists, to which they owe in some degree 
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their elevated temperatwe, but also that they may have 
burst forth during some early subterranean igneous action. 

They occur among the primitive and secondary strata 
of the Peninsula, and flow from primitive and transition 
rocks in thc Bimmalehs. Thus Ileyne says he heard of 
a hot spring situated in the middle of the river Godavery, 
liear Yadrachellum, about 100 miles  vest from Ilajah- 
inundry. Spilsbury mentions two hot springs in the 
valley of the Xerbudda, at the northern base of the hIa- 
hadeo hills. They are much resorted to ; not indeed for 
merlicinal purposes, but principally as a place of poqb~ or 
~vorship, though people bathe at times for the cure of 
cutaneous disorders. A t  both a sort of reservoir has been 
constructecl ; but the western spring, near Sohagpoor, is 
the only one that can be bathed in ; and even its heat 1s 
too great to allow a person to remain in i t  above a fe:r 
seconds, while the eastern one is so hot that the hand can 
scarcely bc i!ipped in it. Both elnit a very offensive smell 

*rn, on at the spring head; but the water from the west, 
cooling, almost totally loses this smell ; whereas that from 
the eastern, or one near Futtypore, retains it a long time. 
,4 lamp held over the place where the west or Unhonee 
spring bubbles up, is immediately estinguished ; and at 
about fire or six paces off is a cold spring. I n  a paper 
by the late Dr  White, lately read before the Royal i i ~ i a -  
tic Society, mention is made of hot wells situated aboul 
fifty miles south-east of Surat. The temperature of onc 
is 111" F., of another 120". Mr H.  IVilson noticcs hot 
springs in Ralnghur, that flow from the base of the gra- 
nite table-land of Hazareebagh. There are four spri~lgs 
at the spot, varying considerably in temperature; the 
water of one is  at the temperature of the at~nospl~ere, that 
of another is 108" F., whilst that of the other two is seve- 
rally 170" F. and 190" F. From the last of these arises 
much sulphureted hydrogen, the odour of rvhich conti- 
nixes to be felt long after the water is cool. The  water 
yieids a copious residuunl upon evaporation, havirlg as its 
cl~ief ingredients muriate and sulphate of soda, wirh a 
very slight indication of sulphate of iron. It is not un- 
11leasanL to the taste, and the cattle are said to be very 
fond of it. When drunk in sufficient quantitv i t  acts 
as a gentle aperient. Captain Franklin mentiohs a hot 
spring flowing from new ~ s d  sandstol~c, near the river 
Bagin, in the Pana diamond-district in Bundelcund. In 
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iho neighbourhood of Uteer, a village about thirty miles 
distant from Pooree, there is a hot mineral spring; but 
D r  Brander, who mentions it, gives no details in regard 
to its temperature. Setacuno on the Ganges, accortling 
to Dr  Adam, is celebrate11 on account of its hot spring, 
which, like those in Southern Africa, described in a former 
volume of tlie Edinburgh Cabinet L~brary, issues fro111 
quartz rorlc. This spring is about 500 or 600 yards from 
the river. \Then Dr  Adam visited it in Norcmber, it was 
running in full stream ; but before and during the early 
part of the rainy season he was told it always dried up, 
and when low indicates merely the co1n:non temperature. 
H e  found the sensation of heat intolerable whcn the hand 
was immersc,ccl in it, and the thermometer stood at 14.00 
F. at all parts, as well near the surface as :vithin a few 
inches of the bottom. Excepting tlie Increase in the tem- 
perature, this water possesses no sensiblc properties direr- 
ellt from rain or common spring water; it is clear rind 
tasteless : gas was constantly disengaged from the surface 
in large bubbles, but the nature of the gas has not been 
determined. Many virtucs are attributed to the waters 
in the cure of diseases ; and the Bramius, who take charge 
of it, derive considerable emolument from the crowds 
resorting thither for relief. illr Litdlo~v describes a hot 
spring at the town of Sonah, about thirty-five miles xvcst 
iiom J)elhi ant1 fiftcen from Goorgaon, at the eastern face 
of the hlewat hills, which are of sundstone, with dispersed 
iron ore. Close to one of the most craggy and precipi- 
tous of this range is the spring in question, which issues 
out of a l~ollow dug in the rocli. Tlie water, being at a 
temperature of 108" F., is  seen bubbling up, abundantly 
charged wit11 gas, and so impregnated with sulphur as to 
cliffi~se a strong smeU through that part of the town in 
which the spring is situated. The well is cut out of the 
solid rock, about thirty feet deep, in  the centre of a basin 
sixteen feet square, with steps leading clown to the wratcr 
for the convenience of bathing. The wl~ole is covered by 
a beautiful dome of ancient architecture, ant1 surroundetl 
by apartments with open verandas, which fbrm a court 
or area. lllr Ludlow says the water contams no iron, and 
may be classed with the strongest of the sulphureous 
waters. 

At Jauvi, on the northern bank of the Sutledge, eight 
or ten hot springs burst fort11 a few feet from the river. 



298 RYDROGRAPRY 

A tllerrnometer plung-d Into one of them rose to 130:' 
F , lrlnle the temperature of the rlrer at the tlme, the 1.t 
of October, was 61" T h e  water has s sulphureous smell 
151th a very dlsaq~eeable bracblsh taste, and lncn~sts tilt 
stones nit11 a yellowish matter rtsembling sulphur Ge- 
rard notlcetl hot wells amonp the mountains at the heat1 
of the same nver, 13,000 feet above the level of the \ c ~  
b a n g 6  of hot spnngs, which threw up cloutls of stclrrr 
vvls observed by Captain Hodgson toward4 the held of 
the Ganges The same enterprlslng traveller tliscovere I 
m the upper part of the Jumna, hot sprrngs at Oetha-Gur 
Bannassa, and Jurnnotree, at  the last-mention~tl 11 ~ c t  
an arch of snowfolty feet thick extends across thenascent 
stream, and completely conceals the ravlne from n hich ~t 
takes its rlGL Under t h ~ s  arch are numerous hot <prlnrr 
Their vapour melts the snow from below up\. artis so 1. 
to form cavltles and arches, while the snow 1s perpetually 
falling from above The temperature of the water \r hcrt 
l t  Issues from the rock, is 194" F , wh~ch, cons~derlng thc 
elevation, 10 849 feet, is nearlv the holllng polnc. of \r 7te1 
These springs issue from rocks of g~ anzte and depr s ~ t c  
oxlde ot iron Some of them are spouting, being pro 
jected up~rards in columns of conslderable maqnlh~tle 
lliey are of great sanct~ty , and at a spot used for 111th- 
Ing 1 conslderable one rlses in a pool of the rl\ er, ant1 
renders~t  milk-warm Thls jet IS both seen and licarti 
as i t  plays under the surface Where the Soar and 111~ 
E l g e  flow towards the Ganges, there occurs on t h ~  cppo- 
site bank of the former a serles of hot springs, s a d  to I . \ ~ L  

frdm p?zmrtzve locks 
Ifreells -On sinkng pits or shafts, we in most d~strlc ts 

at length reach some resen oir, from ~ v l ~ i c l ~  lr atcr rlse5 
upwards arid forms wells Oaing to the pecullar 11 I ~ L  n 
of the clnnate in many parts of l ~ c l i a  well5 are of \act 
impoitai ce 111 supplying the deficiency of r a n  I n  L I I L  

Balaghaut country, or the country between the Ii~rsllnu 
and 1 oornbutldra 111 the north and the Mysore on L ~ I L  

south, when taken possession of by the British, hit) 
thousand wells uere redoned Even in the great West- 
ern Desert, wherever pits are sunb to a suffic~ent depth, 
water 1s met with The3e sells In the Desert are oftell 
300, and one n as obserr ed 345 feet deep ; with this enor- 
mous depth some are only three feet in ctrameter The 
vater, w111cll 1s always blaclush, unwholesome, and so 



scanty that two bullocks working for a night with ease 
empty a well, is poured into reservoirs linetl with clay, 
which Mr  Elphinstone's party clrank clry almost in an 
instant after their arrival. The  wells are lined with ma- 
sonry. The  natives have a methotl of covering them with 
boards heaped w ~ t h  santl, that e'~tctua1ly co~~ceals then1 
from an enemy ; so that scarclty uf water is at once their 
wo and protection. hlr  Elphinstone notices a magn~ficent 
well of fine water under the walls of the fort of Bikaueer, 
300 feet deep, ant1 fifteen or twenty-two fect i n  diameter. 
Four buckets, each drawn by a pair of oxen, were worked 
a t  once; and when a b ~ ~ l i ~ t  was 1ct down its strikiag the 
water made a noise like a great gun. In India, as ill 
other countries, water might be brought from below i n  
such quantity as to fcrtiiize arid and desert tracts, espe- 
cially if advantage were taken of the clay and marl so 
often met with during the sinking of shafts and pits. 

A curious mode of sinking mclls is mentioned by IIeber, 
as being employed by the natives of the country between 
Agra and Jyepore. They built1 a tower of masonry of 
'the diameter required, and twenty or thirty feet high 
from the surface of tlie grountl. 'l'liis they allow to stant1 
a year or more, till its masonry is rendered firm and com- 
pact by tiine, then gratludly unc!ermining it, the ml~ole 
tower sinks without difficulty into the sandy soil. When  
level with the surface tlrey lalse its wall higher, and scr 
go on, throwing out tlie santl, and raising the wall, till 
they have reached the water. I f  they adopted our methorl, 
the soil is so light that it  would fall in before they coultl 
possibly raise the wall from the bottom ; nor without the 
wall could they sink to any considerable depth. 

LAKES. 

I n  India the waters of the land are principally distri- 
buted in the form of rivers and splings, lakcs being of 
but rare occurrence, and the few that do appear of incon- 
siderable size. Some of these lakes are salt. others fresh, 
and a few owe their chief characters to carbonate of soda. 

Salt Lnlres.--A salt lake, twenty miles long by one and 
a half broad, occurs near Samber, a Itqjp.;ot town in north 
latitude 26' 53', and longitude E. 7-1." 57'. 'I'he salt from 
this lake supplies a consiclerable portion of Upper Intlia, 
cntl during the AIogul government it was carried as far 
as Bellares and Ualiar. Every year after the rains the 
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water becomes so strongly impregnated, that when the 
lake dries up the salt is found crystallized in large quan- 
tities under a layer of mud. I t  is collected towards the 
close of the hot season without having undergone any 
artificial process; it is then spread out and exposeil to the 
sun for ten or fifteen days, in which space of time it 
hardens and fornls large lumps; on these lumps a quan- 
tity of dry grass is placed and set fire to, which calcines 
the external surface and for~ns a covering sufficiently hart1 
to resist the rain. lu  this last state i t  is sold, and reaches 
the different markets. There are many other salt lakcs 
in this part of India, as those of Didtvana and Ser ; in- 
deed, the soil tluoughout India is so impregnated with 
salt, that it is very rare to see a hollow or low spot witli- 
out a saline efflorescence on the surface. 

In  Berar there is a salt lake named Loonar, ~shich, 
according to Captain Slexander, lies in a sort of caultlron 
of rocks. I t  contains in the 100 parts, muriate of soila 
50, muriate of lime 10, muriate of magnesia 6. The 
chief use to rvhich the sedimer~t is applied is cleansing the 
shawls of Cashmere. It also forms an ingredient in the 
alkaline ley of the IVIoliammedans. High in the Him- 
malehs, towards the sources of the Indus, salt lakes were 
c~bserved by IVIr Gerard at an elevation of ~ G , O O O  feet. 
Natron or soda lakes are said to occur in certain parts of 
the Ili~n~nalelis. 

Fresh Ifrater Lakes.-A 1arge.fresh water lake, or ra- 
ther jeel, named the Colair Lake, formed chiefly of the 
overflowings of the Krishna and Godavery, is situated at 
Lhe north-east projecting corner of the Condapilly Circar, 
about five miles south from Ellore, whence the water is 
conclucted into many channels to irrigate the circumjacent 
country. I t s  breadth, according to Hamilton, varies from 
seven to twelve miles, while its extreme length may be 
esti~nated at twenty-two miles, covering an area of about 
164 square miles. On a failure of the periodical supplies 
the lake dries up, and drinkable water becomes so scdrce 
tllnt the poorer inhabitants are compelled to migrate, and 
suffer privations almost equal to famine. Magnificent 
artificial fresh water lakes, formed by dykes built across 
rivers, are described by Dangerfieldas occurring in Mewar. 
The  Lake of Cashmere and that of Manasawara in  Thibet., 
although in many respects interesting, do not properly be- 
long to India, 



RIVERS. 

The rivers of India may be classed under two divisions, 
via. those that flow from the Himmalehs, and those that 
take their rise in the mountains of the Peninsula. They 
carry with thern to the ocean not only a vast body of 
water, but an enormous quantity of the debris of the 
lands through which they pass. The Himmaleh rivers, 
as the Intlus, Ganges, and Brahrnapoutra, obtain their 
supply of water partly from the snows and glaciers of the 
~nountains, and partly from the rains of the monsoons; 
while those of the Peninsula are entirely supplied by the 
monsoon-rains. The rivers most celebrated in history 
and geography are the Indus, Brahmapoutlx, and Ganges ; 
the Iattcr is the most important to India as a great pro- 
vince of the British empire. From its elevated source, 
nearly 15,000 feet above the level of the sea, the Ganges 
winds through mountainous regions for fully 800 miles, 
and issues into the open country at Hurdmar, in latitude 
30" north. During the remainder of its course to the sea, 
which is about 13.50 miles, flowing as a smooth navigable 
stream through (lelightful plains, it receives eleven great 
rivers, some of which are equal to the Rhine, and none 
smaller than the Thames, besides as many others of lesser 
magnitude. I t  is  owing to this vast influx of streams 
that the Ganges, in point of magnitude, so greatly escels 
the Nile, whilst the latter exceeds it in length of course by 
one-third. Like the Nile i t  has a vast Delta, which ex- 
hibits the usual characters of such alluvial formations. 
T o  the natives the inundations of t.his river are equally 
objects of interest, as arc those of the Nile to the Egyp- 
tians. These annual overflowings of the Ganges are 
owing as much to the rains and to the melting of the snow 
among the mountains beyond Hurdwar as to the rains 
that fall in the plains ; for at the latter end of June the 
river has rise11 fifteen feet and a half, out of thirty-two, 
the sum total of its rising ; and i t  is well known that the 
rainy season does not begin in most of the flat countries 
till about that time. In  the mountains the rains com- 
mence early in April, and near the latter end of that 
month, when the rain-water has reached Bengal, the rivers 
begin to rlse, but by very s!ow degrees ; for the increase 
is only about one inch per day ibr the first fortnight. 
The  increase then gradually augmeuts to two and three 
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inches, before any quantity of raiu falls in the flat coun- 
tries ; and when the rain becomes general, the increase on 
a meclium is five iuches per day. Before the end of July 
all the lower parts of Sengal contiguous to the Ganges 
and Brahmapoutra are overflowed, and form a lake of 
more than 100 miles in breadth ; nothing appearing but 
villages and trees, excepting very rarely the top of an ele- 
vated spot, or tlie artificial mound of some deserted vil- 
lage rising like islands in the flood. 

The inundations in Bengal differ from those in Egypt 
in this particular, that the Nile owes its floods entirely to 
the rains that fall in the mountains near its source; but 
in Bellgal they are as much occasioned by the rain that 
falls in the country itself as by thewaters of tlie Ganges; 
and as a proof of his ,  the lantls in general are overflowed 
to a con~iclerable deptli long before the bed of the river is 
filled. I t  niay be remarked that the ground adjacent to 
the bank, to the extent of some miles, is cons~derably 
higher than tlie rest of tlie country, and serves to separate 
the waters of tlie inundation from those of the river until 
it  overflows." The high ground is in some seasons co- 
vered a foot or more ; but the depth in the lower country 
varies, of course, according to the irregularities of the 
ground, and is in  some places twelve feet. Even when 
the flood becomes general, the river still shows itself, zs 
well by the grass and reeds on its banks as by its rapid 
and muddy stream ; for the water of the inundation ac- 
quires a blackish hue, by having been so long s tapant  
amongst grass and other vegetables ; nor does i t  ever lose 
this tinge, which is a proof of the predominancy of the 
rain-water over that of the river. The slow motion of the 
inundation, wllich does not exceed half a mile per hour, 
is o w i ~ ~ g  to the flatness of the country. 

There are certain tracts of land which require less mois- 
ture than others, from tlic nature of their productions; 
these are defended from the floods by vast dykes, which 
are kept up at an enormous expense. One branch of the 
Ganges is thus confined to the breadth of the Thames at 

? yrj; '' -- 
1 1. iaqyJA. * , 

* This property of the bmk 1s cahscd by the depos$b<,?"f ,mud 
from the waters of the rner ahen  a overflows. ~h~ , sd i i a ; l t i ~~ ,  
as Buffon remarhs, purltics ~teclf I" ~ t s  advance over &?$Tp'., so 
that the depos~tlon must be grcstest an the parts dd&&b to the 
~ndrgln of thr. rlver. i &aG: . 
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Battersea for an extent of seventy miles; so that when the 
river is full passengers look down on each side as from a 
lofty eminence into the subjacent country. During t l ~ e  
s~vollen state of the river the tide loses totally its effect 
in counteracting the stream, ant1 in a great measure its 
ebbing and flowing, except very near the sea. Tlie fol- 
lowing is a table of the gradual increase of the Ganges ancl 
its branches, according to observations made at Jellinghy 
and Dacca :- 

At Jellingl~y. A t  Dncca. 
Pt. Ln. Pt. h ~ .  

. . . .  In i\fay it rose.. . . . . . . . . . . .  6 6' 2 4 
..... 

.ioly,. . . . . . . . . . . .  112 6 . . . . .  5 ti 
The first half of August. 4 0 ........ 1 1 1  

32 6 14 3 

These ol~servations were made in a season when the 
waters were higher than usual ; so that we may take 31. 
feet for the medium of increase. T h e  inundation is at  
its height, and continues without diminution for some 
(lays before the middle of August, when it begins to run 
off; fur although great quantities of rain fall in tlie flat 
countries during August and September, yet by a partial 
cessation of the rains in the mountains there happens a 
deficiency in tlie necessary supplies. The quantity of the 
daily decrease of the river is nearly in the following pro- 
portions :-During the latter half of August and all Sep- 
tember, from three to four inches ; from September to the 
end of November, i t  gratl~~ally lessens from three inches 
to an inch and a half; and from November to the latter 
end of April, the decrease is only half an inch per day at 
a medium. These proportions must be understoorl to re- 
late to such parts of the river as are removed from the in- 
fluence of the tides. The  decrease of the inundation does 
not always keep pace with that of the river, by reason of 
the height of the banks ; but after the beginning of Octo- 
ber, when the rain has nearly ceased, what remains of the 
water is quickly evaporated, leaving the lands liigl~ly 1112- 

nured, and in a state fit to receive the seed after the shn- 
ple operation of ploughing. 

The  quantity of sedimerit contained in the water of thc 
Ganges, according to Rennell, is truly astonislling. " A 
glass of water," he says, " taken out of this river when 
at its height, yields about one part in Sour of mud. NO 
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wonder, then, that the subsiding waters should quicItly 
form a stratum of earth, or that the delta should encroach 
on the sea." Rennell also computed the mean quantity 
of water discharged into the sea by the Ganges through 
the whole year to be 80,000 cubic feet in a second. When 
the river is most swollen, and its ve!ocity much accele- 
rated, the quantity is 405,000 cubic feet in a second. 
Other writers agree that the violence of the tropical rains, 
and the fineness of the alluvial particles in the plains of 
Bengal, cause the waters of the Ganges to be charged with 
foreign matter to an extent wholly unequalled by any 
large Europeau river during the greatest floods. The 
Ganges frequently sweeps down large islands, an11 Cole- 
brooke relates examples of the rapid filling up of some 
branches of this river, and the excavation of new chan- 
nels, where the number of square miles of soil removed 
in a short time was truly astonishing, the column of earth 
being 11.1. feet high. Forty square miles, or 25,600 acres, 
are mentioned as having been carrietl away in one district 
in the course of a few years. If we compare the propor- 
tion of mud, as given by Rennell, with his computation 
of the quantity of water discharged, very striking results 
are obtained. I f  it were true that the Ganges in the flood 
season contained one part in four of mud, we should then 
be obliged to suppose that there passes down, every four 
days, a quantity of mud equal in volume to the water 
which is discharged in the coilrse of twenty-four hours. 
I f  the mud be assumecl to be equal to one-half of the spe- 
cific gravity of granite (it would, however, be more), the 
weight of matter daily carried down in the flood-seasons 
would be equal to seventy-four times the weight of the 
Great Pyramid of Egypt. Even if i t  should be proved 
that the turbid waters of the Ganges contain one part in 
100 of mud, which is affirmed to be the case in regard to 
the Rhine, we s l io~ld  be brought to the extraordinary 
conclusion, that there passes down every two days into 
the Bay of Bengai a mass about equal in weight and bulk 
to the Great Pyramid. 

The following table is given by Hamilton of the pra- 
bable length of some of the rivers of India :- : 

W[ilee to the 8 m  
1. Indug, .. ....... ... ... ... ... ... ...... ... . . . . ... ..... ......... 1 7 ~ ~ )  
2. Jumua (to ~ t s  junctlon w ~ t h  the Ganges, i 80  miles), ...... 1500 
3. Sutledge (to the Indus, 900) ,......... ...... ... ... ............... 1400 



Wlcs to the 6cn 
4 I'l~lurn (to the Indus, 550), 12'0 
5 G u n d ~ c k  (to the Ganges, 4 ~ 0 \ ,  'JM 
fi Godavery, e JO 
5 hnshna, 700 
6 herbudda, i 0 0  
9 nlahanuddy, 550 

1 0  Tuptee, 460 
11. Cnveiy . 4110 

C 4 T  \RACTS 

T h e  Ganges, Indus, and Brahniapoutra, d u r ~ n g  them 
course amonsst thc mountains, cuhlb~t  cascatlcs hlthcrto 
but imperfectly described Some rery splendid and 
beautiful waterfalls are met m ~ t h  In the Pen~nsula , the 
most con>~derable 11e those of Bundelcuntl, of the West- 
ern Ghauts, and of the rlver Cavery 

Falls an Bu~idelcund -The only account we have met 
with of these magn~ficent falls IS given by Captam Frank- 
kn  I l e  vis~tecl all that are between the Katra pass and 
the Tonse rlver I he first 1s near the vlllage of Biloh~, 
about twelve m~les  west from the pass of Katla, nhere 
the fall of water 1s 398 feet, and the rocky wall of red 
sanc!stone over n l i ~ c h  ~t 1s prec~p~tated nearly perpendi- 
cular Ten m~les  farther uest IS the cataract of Boutr, 
400 feet in hei$lt, whlcli is very picturesque, owing to 
the great extent of the clrcus oler aliich ~t talls At 
k e u t ~ ,  twenty-four m~les  farther nest, is another fall 
276 feet in height, ~ n t l  aestward still, at Chacliat, one 
362 feet high A t  a short dlstance fiom Chachai 1s the 
catara~t  of the Tonse, where the volume of water IS 

qi-eater than in the others, but the fall less, b e ~ n g  only 
200 feet 

RIany of the waterfalls In the Western Ghauts, al- 
though exh~b~t ing  magnificent scenes t l u ~ ~ n g  the rains, 
are completely drlcd up In the hot season There are 
many fine cascades in the Ghauts above Honoor, nlricl~ 
for subhmlty and. magnitude wlll probably y~eld to few 
in the world They have h~therto been httle vis~ted, 
eveir by Europeans In Indra, and ~t IS, we belleve, only 
~ i t h r n  the last ten or twelve years that they have re- 
celved a illme Thev are sttunietl cn the n l e r  Shel- 
vutty, about fifteen mlles up the Ghauts from the tonu 
of Garslpa, and are now known to Europeans by the 
name of the Falls of G a ~ s ~ p a  
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Falls of Gavsipa.--The c o ~ n t r y  in the neighbourhood 
of the fads,  says D r  Christie in a communication to us, 
is extremely beautiful, combining the majestic appear- 
ance of a tropical forest with the softer characters of an 
English park. Hill and dale are covered with soft green, 
which is finely contrasted with a border of dark forest, 
with numerous clumps of majestic trees, and thickets of 
acacias, the carunda, and other flowering shrubs. 

Upon approaching the falls you emerge from a thiclc 
wood, and come suddenly upon the river glirhng gently 
among confusetl masses of rock. A few steps more oter  
huge blocks of granite bring you to the brink of a fearful 
chasm, rocky, bare, and black ; down which you look to 
the depth of 1000 feet. Over its sides rush the different 
branches of the river, the largest stretching downwards 
mitliout break in one huge curling pillar of white i'oam. 
Beneath, the waters, by the force of their fall, are pro- 
jected far out in  slraiprht lines ; and at  some distance be- 
low the falls for111 a thin cloud of white vapour, which 
rises high above the surrounding forest. T h e  sitles of 
the chavm are formed by slanting s t ~ a t a  of rock, the re- 
gularity of which fornis a striking contrast to the tlisorder 
of the tumultuous waters, the broken tletaclied masses of 
stone, and the soft tint of the crowning woods. 

T h e  etfect of all these objects rusl~ing at once upon the 
sight is truly sublime. T h e  spectator is generally obligecl 
to retire after the first view of them, in  order gratlually 
to familiarize hiniself with their appearance ; for tlle 
feeling which he experiences in suddenly coming on 
them amounts almost to pain. After the tirst impression 
has somelrhat subsided, and he has become accustomed 
to the scene, he can then leisurely analyze its parts, and 
become acquainted with the details. 

The  chasm is somewhat of an elliptical form. A t  its 
narrowest ant1 deepest part is the principal fall; smaller 
branches of the river and little rills dash over its sides, 
and are almost all dissipated in spray before they reach 
the bottom. T h e  principal branch of the rive? is much 
contracted in breadth before i t  reachcs tho brink of the 
precipice, where i t  probably does not exceed fifty or sixty 
feet ; but i t  contains a very iarge body of water. 

T h e  falls can only be seen from above, for the cliffs on 
both sides of the river afford no path to admit of a descent. 
Sorne gentlemen have attempted to reach the bottom by 
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having themselves lowered by ropes; but no one has 
hitherto succeeded. A view of tlle falls from below, says 
D r  Christie, would. I am convinced, exceed in grandeur 
every thing of the kind in the world. The spectator can 
very easily, and with great safety,lookdonn into the chasm 
to its very bottom. Some l a ~ g e  inclined plates of gneiss 
project from its edge ; so that by laying himself flat upon 
one of these he can stretch his head considerably beyonci 
the brink of the precipice. 

Although no accurate measurement has yet been malle 
of the height of these falls, i t  woultl appear from Dr 
Christie's account, that they cannot be mlich short of 
1000 feet. 

Falb of the Cavery.-The falls in the course of the 
river Cavery, still farther south in the Peninsula than 
Garsipa, are celebrated by travellers. Of these two are 
particularIy noticed, viz. the Ganga Chuki and Birra 
Chuki. 

T l ~ e  branch of the river ~vhicb forms the Ganga Chuki 
is subdivided into two lesser ramifications, a short dis- 
tanceabove the fall. Thenearest and by much the largest 
of these streams is broken by projecting masses of rock 
into one cataract of prodigious volume and three or four 
smaller torrents. Tlie water of the large cataract plunges 
into the ravine below, from a height of from 100 to 150 
feet ; while the smaller torrents, impeded in their course 
by the intervening rocks, work their way to a distance of 
about 200 feet from the base of the precipice, where the 
whole unite,-the other detached portion of the river 
precipitating itself at the same time in two columns from 
a cliff'about 200 feet h~gh,  the rapid above flowing nearly 
at  right angles with the principal branch. T h e  sur- 
rounding scenery is wild, and the whole offers a most 
striking spectacle, especially during the height of the 
rains. 

The second cataract is that of another arm of the C'a- 
very, at a spot called Birra Chuki, about a mile from the 
fall above described. 'rhe cl~annel of the river here is 
spread out to a magnificent expanse, and its stream tli- 
vitlecl into no less than ten distinct torrents, which fall 
with infinite variety of form over a broke11 prec~pice of 
more than 100 feet, but presenting no single body of 
water equal in volume to the main fall at Ganga Chuki. 
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CHAPTER S. 

Geology and Mane) alogy. 

Gcology and nI~neralogy-1 So~ls  of Indla, >IZ So11 of Bengal, 
Cotton G r o ~ n d ,  hlusaree 8011, La te r~ te  S o ~ l ,  N ~ t r e  So11, Soda 
Sod ,  Salt boll-2 Geognost~cal SLrocturc md Campos~tlon of 
Ind~n-1 131rnmaleh or hlplne Reg~on  , I t s  Rocks, nhnerals, 
and BI~ncs-3 nliddle I n d ~ a ,  I ts  Rocks, nfinerals, and Mlnps- 
3 Pcn~nsular I n h a .  I ts  Rocks, M~nerals, and RIlnee-4 Sub- 
mergence and Upra1slng of Land-5 Destruction of the anclent 
C ~ t y  of Ougcin and other Places in Indla b) a Shower of Volca- 
nic A-hes-6 Earthquakes 

R E G A R D ~ G  the geology and mlneralogy of I n d ~ a  our 
lr~forrnat~on IS very detect~ve, and many yearsmust elapsc 
before even the general geognost~cal and m~neialog~cdl 
relahons of so vast a regon can be determined The In- 
d ~ a  Company has mun~ficently patromsed the rese.~rches 
of the hotanlst, it  IS now time to encourage and forwartl 
other branches of sclence W e  expect erelong to hear of 
the establishment of meteorolog.lcal obse~vator~es amply 
fbrnished, In well selected stat~ons, from Cdpe C o ~ n o l ~ n  
to the centre of the E-Iimrnalelis,-to find carilcd on by 
suentlfic men throughout Indla those lmportlnt Inlestl- 
gatlons requ~slte for the lllustrahon of hyd~ography ,-to 
iejolcr in  the a1,polntment of actlve and experienced 
geolog~sts, mine~alogsts, and zoolog~srs, for every part of 
our Eastern Emplre ' What is known of the geology 
and mlneralogy ot Indla, has arlsen from the labours 
of Hdm~lton Bucliannn, Heyne, Voysey, Dangerfield, 
Turnbull Chnstle, Franklin, Adam, Harche, Webb, 

* Dr Tornbull Christie, n e  are happy to 71 ounce, has been 
a pointed by the India Company to m~estigatc the geo1ogy of ~ h s  
$ombay Piesldenc) A more fortunate selection could not hdre 
beeu made 
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Herbert, Gerard, I-Iodgson, Calder, Govan, and others. 
T o  such as have no opportunity of consulting the memoirs 
and works of these naturalists, the follou~ing short 1-iew 
of the geology of India may not be unprofitable. 

1. SOILS O F  INDIA.  

The soil of India, a? that of other countries, is formed 
principally by the action of the atmosphere on rocks, and 
dead animal and vegetable matter ; the broken down or 
disintegrated rocks mixed in various proportions with de- 
caying organic substances, giving rise to the different 
species of soil. These soils have particular names in dif- 
ferent parts of the country, and in many instances the 
distinctions are not \vithout their practical utility. W e  
cannot atteinpt to give a detailerl view of this subject, 
even mere i t  required in a work of this description 3 xhat  
we consider necessary, we shall therefore include under 
the follotving heads:-1. Soil of Bengal. 2. Cotton 
ground or regur soil. 3. Musaree soil. 4. Nitre or 
saltpetre soil or ground. 5. Soda soil or ground. 6 .  Salt 
soil or ground. 

1. Soi l  qf Be~fgnl.--There is no rock of any E n d  on 
the banlcs of the Hoogley, nor do we meet with any after 
entering on the princil~al stream of the Ganges, until we 
approach the province of Bahnr. The whole country 
seems to consist of a mixture of clay and sand, in such 
proportions as to forin a compountl well adapted for 
the purposes of vegetation, and conrluciug, in no small 
degree, to that fertility for rvhich the plains of Bengal 
are so celebrated. Disseminatetl scales of mica often 
give to this soil a glimmering appearance, and when 
mingled in minote pa ins  with the sand, more or less 
prevalent on the banks of the river during its whole 
course, they impart a brilliant lustre to the extensive 
plains. Strata of sand of various colours are frequently 
observed lying over each other; these seem to have been 
formed in successive seasons; above them is a mised 
soil, or sand approaching to soil. I n e n  not destitute of 
herbage the surface bears a coarse grass or reeds. 

On the Ft:rlili-ing Principle of the Inu~rdations of the 
Hooglcy.-It is generally supposed that  the fertilizing 
principle of the inundations of the great tropical rivers is 
vegetable matter in various states of decomposition. The  
follo~ving details In regard to the silt of the Koogley are 



at  vanance nl th that opln~on If 1s meU known, says 
M r  Plddmgton, that while the tracts withln the leach of 
the ~nuntlatron preserve then oliglnal fertlhty, the higher 
solls are gradlially and raplclly becoming ~rnpovenshed, 
and this to a degiee of wvhich feri, who have not made 
the subject one of attenhon, are aware; there are some 
crops whlch cannot be repeated, uiiless at  Intervals of 
three or four years; w h l l ~  on tlie lo~vlar~tls these crop5 
have been continued for a per~od bejond the memory of 
man Indigo 1s a atnklng, and tlie lnost familiar Instance 
of what IS here advauced , the following analyses Irere 
made wit11 a V I ~ W  to someimpiovement~i~ the cultivation 
of that plant Porhons of the szlt or mud deposited by 
~nundat~oiis were procured from Bansbanah near Sukh- 
sagar, and from Alohatpur near K i s s l n n u g p ,  the ana- 
lysis of each gave in t n o  hundred parts,- 

Silt from Slit iron1 
U ~nsL 1nd1 AIuhatpur 

xr Lter, 2 - > 
Sal~r~r matter, prln~~pallymur~ate of potash, 01 0, 
\ rgetable rndtter, dcstruct~blo by h a t ,  4; 
Carbon ltc of hme, 12; 

46 
l b ?  

Phosphate of llme, 0 1 
Ovldo of iron, 12 12 
Slllca, 156 139 
ALumlna, 6, 142 - - 

193$ 190; 
Loss, 6: - 95 - 

200 200 

The unloohetl-for cii cuinstance of only two and a half 
per cent of vegetable matte1 belng found In these speu- 
mens, appeared almost to show that such matter was not 
the feitllizlng pnn~lple,  01 at  least nor exclusively. On 
the other hand, from 6 to 8 per cent of ~alcareous mat- 
tcl nppearlng In them, when In an extensi~e serles of 
analys~s of the hlgher solls, thls a a s  alaays found re- 
lnarhably different (seldorn more than O 75 to 1 pel 
cent ), it  seeined protable tliat the calcareous r was 
the ,=eat agent, and m as far as regards 1nd@k was 
found by experiment to be the fact,-tor a muiute por- 
tlon of llme was found to mcrease the produce upwards 
of SO per cent In  consldenng this suhject farther, ~t 
occuired to N r  F ~ d h n g t o n  that hme mghr probably 
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exist in solution amongst the rich mud on ~v11ich the seed 
is sown as the waters retire,-and this was found to be 
thc case; a quantity of i t  being procured at the  nom merit 
of the subsidence of the waters, i t  was found that the 
drainings were highly impregnatetl with carbonic acid 
gas, and that lime mas held 111 solution by it,-a fact 
which perhaps throws some light on the pher~ome;la of 
the formation of Irunkur. 
9. The Cotton Grottnd or Reguv Soil forms one of the 

most interesting features in the physical geography of 
many districts in India. I t  probably originates fro111 the 
disintegration of trap rocks. I t  varies in depth from two 
or thrce to twenty or thirty feet, and even more; its ex- 
tent is prodigious, as i t  covers all the greit plains in the 
Deccan and Candeish, some of those in  EIydrabad, and 
perhaps also those of other parts of Inrlia. This so11 is as 
remarkable for its fertility as for its very great extent; 
and a curious circumstancc is, that it never lies fallolo, 
and newer receives the slightest manure. Even the stems 
of the cotton-plant are not allowed to remain on it, being 
employed for making baskets, or used as firewood ; more- 
over, in all those parts of the country where the cotton 
ground is met with, there is so little wood that cow-dung 
is carefully collected and dried for fuel. Cotton, jovarce, 
wheat, and other grains, are raisetl from it in succession; 
and i t  has continucrl to atford the most abundant crops, 
without receiving any return for centuries, nay, perhaps. 
for 2000 or 3000 years,-thus proving the inaccuracy of 
the opinion held by agriculturists, that if something be 
not constantly added to land equal to what is taken from 
it, i t  must gradually deteriorate. Attention must be paid 
to the order of cropping ; but if the weather be favourable 
the ryot is always sure of an abundant harvest. 

The  fertility of this soil is probably owing in part to its 
power of absorbing moisture from the atmosphere. This 
power is  great, even when compared with the best soils 
in Britain. A well-known writer, Sir H. Davy, says, '. I 
have compared the absorbent powers of many soils with 
respect to atmospheric moisture, and I have always Sound 
i t  greatest in the most fertile soils; so that it aifords one 
method of judging of the productiveness of land." H e  
fidrther states, that 1000 parts of a celebrated soil, from 
Ormiston in East Lothian, when drier1 to 812", gained in 
an hour, by exposure to air saturated with moisture, at  a 

POL. 111. Q 
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temperature of 62", 18 grains ; and that 1000 parts of a 
w r y  fertile soil, from the banks of the river Parret in  
Somersetshire, under the same circumstances, gained 16 
grains. The follou~ing are the results of some experi- 
ments made by Dr T. Christie on the absorbent power of 
the cotton soil. H e  thoroughly dried a portion of the 
earth by a heat that was nearly sufficient to char paper. 
EIc then exposed to the atmosphere of a moderateIy damp 
apartment 2615.6 grains of it, and found, after a few days, 
that it had gained 147.1 grains. H e  now exposetl it to 
an atmosphere saturated with moisture, and found that 
t!le weight increased daily till the end of a few weeks, 
when it was found to be 2828.5 gains. The soil had 
therefore gained 212.8 grains, or about 8 per cent. 

I n  the hot season the reguv or cotton ground is tra- 
versed in all directions by very deep fissures. I n  t l ~ e  
rainy scasou it is in the form of very tenacious clay. Al- 
most d l  the crops raised from i t  are sown towards the 
end of the rainy season, and therefore during their growth 
receire comparatively little moisture; often indeed none 
but that of the heavy dews descends on them for a length 
of timc. 

3. i l f u s a ~ e e  Soil.-In many parts of India there is an- 
otllcr soil, named the nzussub or rrzusaree soil, which does 
not form extensive plains like the cotton ground, but is 
generally found at the foot of hills, or in the bottom of 
small valleys. At the bases of the sancistone hills it con- 
sists of little else than loose sand. On the sides of t l ~ c  
hills that conbin bells of quartz i t  is very gravelly. 

4. Latcrite Soil.-The laterite or brick stone affords in 
gcncral, on disintegration, a soil not very productive, and 
apt to become extremely hard in dry weather; but in the 
bottom of many small valleyslarge deposites of it are met 
vitlr, rvhich have been more perfectly disintegrated arid 
mixed wi th  other substances, and form productive soils. 
TI ~1e  soils in the valleys of clr,rl slatc districts are also in 
many places very good, when the clay happens to be mixed 
with fragments of quartz. 

5. Nitre or Saltpetre Ground or Soil.-In India this 
soil i~ found in places where there has been a d&e admix- 
ture of animal and vegetable n~alter, as in old populous 
villigcs built on black cotton ground, or formin the rich 
~nould of gardens, as in many parts of the  ort tern Cir- 
cdrs. I n  such situations, from the beginning of the dry 
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season in February till the rains commence again in Rlay 
and June, the streets, and particularly the lower parts of 
the mud walls with which tlie houses are built or tlie yard 
surrounded, appear wet and black in the morning, and 
crumble down into a fine soft mould. What  collects in a 
heap under the walls is gathered evcry other day by sweep- 
ing. I t  contains about one-fifth of its weight of crude 
saltpetre. The natives observe that this substance is pro- 
iluceci abuntlantly in those ycars in which the preceding 
monsoon-rains have been strongest, and accompanied by 
a great den1 of thunder and lightning. A heavy tliuntler- 
storm i n  April or RIay is likewise reckoned very favour- 
able for the manufact~~re. When the saltpetre has been 
extracted from this earth, it  is thrown in heaps, and spread 
out wl~cn  the monsoon is over. After lying a year or two 
i t  is swept every day, and is again found to yield, by 
sweeping it every other day, saltpetre earth fit for the 
rnanufacturc; for no potash is added,so that the saltpet~e 
seems to be ready formed in the soil. 

T h e  manufacture of saltpetre hardly extends lower than 
the eastern limits of Bahar, and it is said that the protluc- 
tion of nitre is greatest during the prevalence of the hot 
winds. These winds blow fiom the west, and formerly 
did not extent1 eastward 1)eyond Uahar; but from the 
change of seasons within these forty years, their iufluence 
is now felt i11 Bengal; in which province, on that account, 
the extensive manufacture of saltpetre might be attempted 
with success. 

Saltpetre ~ o u n d s  are frequent in Bengal. T h e  ten- 
dency of the soil to reproduce saltpetre is very troubleso~ne 
to the builders and the occupants of houses. " I t  can 
scarcely," says Hcber, '' be prevented from encroaching, 
in a few years, on the walls and floors of all lower rooms, 
so as to render them unrvholewme, and eventually unin- 
habitable." Half the houses in Calcutta are in this pre- 
dicament, and their ground-floors useless. Cellars are 
unknown in this part of India. 

I n  Tirhoot, one of the principal districts in Inilia for 
the rnanufacturc of saltpetre, the soil, according to Ty tler, 
is every shere  tlloronghly impregnatetl with this sob- 
stance. During the rains and cold weatl~er, it  appears 
abundantly on the lime on the walls of houses. From 
these and other damp spots it may be brushed off every 
two or three days almost i n  basketfuls. The ground too, 



21.4 GEOLOGY A N D  BIlNER.4LOGY. 

even in the hot weather, is so moist that i t  is extremely 
difficult either to get earth of sufficient tenacity to make 
bricks (the country being quite destitute of stones), or 
~r-hen the bricks are madc to find a spot sufficiently solid 
to bear the weight of a house. Notwithstanding the 
geatest attention, the ground at length yields, and the 
saltpetre corrodes the best of the bricks to such a degree 
that the whole house gradually sinks several inches below 
its original level. Houses built of inferior materials, of 
course, suffer much more ; one, of which the inner foun- 
dations were of unhurnt bricks, absolutely fell down nhilst 
D r  Tytler was at Mullye, and the family had a miracu- 
lous escape. D r  Tytlrr's own house, one little better, 
sank so much, and the ground work was so evidently giv- 
ing way, that at  great expense and inconvenience he was 
compelled to pull down the whole of the inner walls ant1 
rebuild them in  a more secure manner. From the same 
cause a new magazine, which government had ordered to 
be built with an arched roof of brickwork, mas, when 
complete, found so very unsafe that i t  mas necessary to 
demolish i t  entirely, and rebuild it on a new plan with a 
roof of tiles. One hundred parts of nitre earth or soil 
from the Tirhoot district, when analyzed by Dr Davy, 
afforded-- 

Nitrate of potash ,...... ................................. 8.3 
nitrate of l~me,  ....................................... 3.7 
Sulphate of lime, .................................. 0.8 
Common salt,.. ..................................... 0.2 
Carbonate of lime , .................................... 35.0 
Earthy matter lneoluble in water and nitric acid, . 40.0 

.......... Water a ~ t h  a trace of vcgetablo matter,. 1'2.0 - 
100.0 

The soil in many parts of Ajmere is very nitrous. 
5 .  Soda Soi l  or &ound.-Soil more or less impreg- 

nated with carbonate of soda occurs in different parts of 
XIysore, where the soda is separated and used for glass- 
making and for washing. Soil of the same kind is  found 
in the Coirnbetoor province, and in  many other arC of 
the Peninsula of inclia. Heyne says, the soda of %e My- 
sore effloresces on a red ferruginous soil ; when purest it 
is collected by the washermen, an11 used by them instead 
of soap ; hence it is known by the name of washerman's 
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earth. Soda also occurs in efflorescences on- the snrface o i  
cotton ground ; but there i t  is mised with a great propor- 
tion of common salt, which forms the principal object of 
a manufactory carried on by the people called tank-dig- 
gem by Europeans, and salt-pcuple by the nati-tes. S a l t  
works of this kind are of frequent occurrence in the 
RIysore country, mhicll renders importation of salt from 
the coast very trifling. 

6. Salt Soil or Ground.-In many parts of India the 
soil is richly impregnated with common salt, t l ~ u s  forming 
a salt soil or ground, as it is sometimes termed. Thus, 
near to Vencataghery, common salt appears to be gene- 
rally diffused over and throngh a black poor soil, where 
i t  is collected and used for culinary purposes. Between 
Baydamungulun~ and Tayculum in the Mysore, Buchanan 
had an opportunity of examining one of the places where 
salt is made. The situation was low and moist; the soil 
a black mould, consisting of a mixture of sand and clay, 
that from its appearance ~vould have been reckoned good ; 
but the impregnation of salt renders i t  for cultivation 
greatly inferior to soils apparently of a worse quality and 
free from salt. The natives allege, that if they walk 
much on this saline earth their bare feet become blistered. 
I n  the dry season the surface of the earth is scraped off 
and collected in heaps I n  front of these heaps the native 
saltmakers construct a semicircle of small round cisterns, 
each about three feet in diameter and a foot deep, with 
sides and floors of dry mud. Toward the heaps of saline 
earth there is in  the floor of each a small aperture, with a 
wooden spout to convey the brine into an earthen pot 
placed in a cavity below. The  floors of the cisterns are 
covered with straw, and the saline earth is put in till it 
rises nearly to the level of the tops of the walls. On the 
surface of the saline earth water is then poured, which in 
filtering through into the pots carries with it all the salt. 
The  inert earth being thrown out behind the cisterns is 
replaced with new earth for saturating more water. In  
the mean time the brine is emptied into a cavity cut in a 
rock, and is evaporated entirely by the sun. The natives 
say that the salt is sufficiently wholesome. The grain is 
large and consists of well-formed cubes ; but the salt is 
mixed with much earthy impurity. I t  is principally 
used by the lower orders. 
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1. Hinrilluleh or  rilpi~ze Region.-It is said that the 
principal cclileyn in  this Alpine land are perpendicular to 
its direction, that is, run from north-nortll-east and north- 
east to south-south-west and south-seat ; and that fre- 
quently the surface exposed to the xest is rugged, while 
the opposite one, facing the south-east, is shelving. The 
f o ~ n ~ , ~  of the n~ountnins are exceedingly varied, being 
dewribed as needle-shaped, peaked, conical, ridge-shaped, 
and round-backed. There arepreipices, often of fearful 
abruptness and magnitude, sometimes continuing mural 
or perpendicular for miIes, with an elevation of 200 and 
300 feet ; antl, according to some travellers, even of 2000 
and 3000 feet. The  pas.w.s that lead through this estra- 
ordinary region w r y  in height, from that of Tungang, 
one of the lower passes. which is 13,740 feet, to the pass 
of Charang, 17,348 feet above the sea. tVe possess but 
little information as to the general and particular direction 
and dip of the strata; ewn the principal geognostieal fea- 
tures of the various formations are scarcely at all known 
to 11s. 

1. P r i m i t i a ~  Rocks.-From the reports of Webb, Ge- 
rald, Franklin, Govan, and Colebrooke, it  appears that 
gneiss is one of the most abundant of the stratified primi- 
tive rocks; associated with it, in some places having a 
subordinate character, in others pretbrninating, there oc- 
cur mica alate, clay slate, quartz rork, hornblende ~ocli, 
yotstone, iizdurated talc, przmitive linlestone, and gypsunr. 
These rocksare variously intersected by gmniteand quurtz 
veins, antl in  some quarters vast bodies of granite, form- 
ing whole mountains, are observed rising through the 
stratified Neptunean rocks above cnumeratetl. Schorl 
and tourmaline are of frequent occurrence in these rocks. 
Of the gems, the precious garnet 1s the only one me have 
seen in specimens from the Ilimmalehs, nor is any other 
mentioned by travellers. I t  has been found in granite a t  
the enormous height of 22,000 feet above the sea,-an 
interesting i'act, showing that the garnet is found at a 
greater elevation than any other gent. The observations 
of our pupils in tropical regions, and at the highest north- 
ern latitude hitherto reached by man, likewise shorn that 
this beautiful precious stone range5 from h e  equator to 
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the vicinity of the north pole. The followmg is an cnu- 
melanon of the he~ghts above the sea at  whlcl~ se\eral o t  
the prrrnitlve rock formatrons have been notrced - 

reet 
A cavern m prlmltlvel~mestone near the Sutledgr, 0 ~ 0 0  
Moantaln near the S~ltledge, compoqed of gnelss, 8 3 ~ 0  
hastward of the Tarhegang mountain, at the held of the 

rivulet R~psang, tho racks ale gneisq, granltc, nuca  slat^, 
and quartz rock. with tourmaline, ll,COO 

Pass of Broang, mlca slate, gnelas, granite, contalnlng tour- 
maline and garnet, 15,001 

The Rollor or bhatul pass, gnelss, 10,000 
Jlounta~ns near to the bhatul pass, mlca slate, gnelss, and 

granlte, 15,556 

2 Transztzon Roclrs -On the primltlve format~ons 
rests a vast deposrte of rocks of the transltlon class, p n r -  
crpally consisting of clay slate, gruyujacXe slate, gray- 
waeke, j zn ty  slate, gypsum, and transztlon Izmestone. 
Fossil organlc remarns first appear amorlg these depos~tes, 
T h e  anznzonzte is the most celebrated, on account of t h ~  
supersutrous value attached to ~ t .  The  he~ghts statcd 
under are probably formed of transrt~on clay slate, and 
therefore belong to thls sechon :- 

reel  abovo tho sea. 
Overhanging the town of Mzrang, a mountaln of clay slate, 12,OM) 
Tung~ang  pass, clay slate, \T lth pyr~tes and mlca, 13,740 
AIounLalns of clay slate oil the Chinese frontier, containing 

ammonites, 16,200 
hIountains~n the neighbourhood oECharaug of blue clay slats, 18,000 

Mzneral Substances useful zn the Arts found in the 
Przmrtzee and T?ansttton Rocks of the Hammalel~s - 
W e  shall notlce the rocks and mlnerals in the following 
order .-I Rocks 2. Sallne mlrlerals. 3. Idammable 
mrnerals. 4. Metalhc mlnerdls. 

1. Rocks --Grunzte --Many fine gramtes occur In the 
Himrnalehs, whlch, owlng to t h e ~ r  remote locahtres, are 
as yet of but httle value A beauhful gray porphyrltlc 
gTanlte occurs, however, close to the cantonment of Al- 
mora, whlch would furnrsh ornamental pillars or slabs of 
any size. 

Clay date  -Of t h ~ s  rock, so useful as a roofing mate- 
rial, many ehtensrve depos~tes are known, but htherto 
they have not been quarried. 

Lzmebtone.-Under thrs name me include the varlous 
marbles, whether whlte or coloured, that have been seen 
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in  the valleys and mountains. Captain Franklin mentions 
a variety resembling that of Iona, found at  no great dis- 
tance from the plains, and also a fine dolomite marble 
which he observed in many places. At no great distance 
fro111 the Iona-like marble there is a flesh-colo~wed dolo- 
mire, with purple-clouded delineations, xvhich promises 
well. A marble of more crystalline nature appears on the 
road to Bhadreenath above the Bishen Ganga. 

Gypsum.-This rock has a pure ~vhite colour and p a -  
nular foliated structure. " I t  is probable," Captaln 
Franklin remarks, " that its chief use in Uengal, for some 
time, would be as convertible into plaster of Paris, and 
affording a material for cornices and ornamental work, to 
the banishment of the very rude productions of this kind 
we have hitherto p u t u p  with. There i q  perhaps, a sufi- 
cient quantity of it to answer any demand likely immc- 
diately to arise. When the government-house was last 
repaired, i t  was considered desirable to obtain a sufficiency 
for the purpose above indicated ; but the fact of its occur- 
rence within our mountain-provinces was not known at 
that time. As i t  is within fifty or sixty miles of water- 
carriage, it might be expected to pay for its transporr." 

Potstone.-This rock may be used with advdntoge for 
lining ovens and furnaces, and for architectural purpose\. 
From its softness it might easily be lurned on a lathe 
iuto various useful articles. 

2. Saline 1Wnerals.-Alum.-This saline mineral 
cccurs in  efflorescence, on rocks of different kinds, parti- 
cularly on alum-slate, and might in some situations be 
collected with profit 

Sulphate of Irnn, or Green Vitriol.-This salt too is 
met with frequently as an eBorescence, on rocks con- 
taining pyrites or sulphuret of iron. W e  do not know 
that i t  is any where collected for economical purposes. 

Borax.-Although this salt has not been discovered 
within the present limits of British India, still, as the 
production of a neighbouring country and a valuable 
article of commerce, it may be mentioned. The whole 
supply of the European market passes through these 
mountains. 

3. I7tjlanrmable Minerals.-Sulphur.-Depositions of 
sulphur are formed around hot springs, in the bed of the 
Ramganga and of the Garjia rivers, in the province of 
Kemaoon, but mixed with carbonate of lime, from which 
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it can be readily separated by sublimation. I t  occurs in 
considerable quantities in some of the galleries of the 
lead-mines at Mywar on the Tonse, in Jaunsar. 

Mineral Oil und Pitch.--These minerals do not occur 
any where abundantly, Mineral oil is mentioned as 
having been observed oozing from roclis of limes~oiie in 
the range between Sarju and the llamganga. 

Graphite, or Blucli Lead.-This valuable mineral has 
not hitherto been found in consitlerable quantity in any 
part of the Himmalehs, although, from the nature of the 
country and the notices of travellers, it  is not impro- 
bable that enough of it will be met with for the various 
purposes of the arts. I t  occurs in embedded masses, 
varylng in size from an inch to three or four inches in 
diameter, in a graphitic mica slate. 

4. Metallic JLine~a1s.-The Hin~rnalehs have hitherto 
afforded but a comparati\ely small quantity of ore, owing 
not so much to the poverty of this vast country in metal- 
liferous substances as to the neglect of observers, who 
have been principally occupied wilh geographical inves- 
tigations and the collecting of plants. 'I'he only metals 
at present met with in such quantity as to yleld a profit 
abie return, are copper, iron, and lead; but besides these 
there also occur goltl, antimony in the state of sulphuret, 
the gray antimony ore of mineralogists, and manganese 
combined with iron. \Ye shall noray notice in a general 
way these different substances.. 

Gold.-In the Old World almost every extensive 
range of nlountainous country has been found to afford 
gold, which is indicated either by its occurrence in the 
sands of rivers and rivulets, or disseminated in  diluvia, 
or through the mass of solid strata. The gold of the 
Himmalehs occurs in the alluvial soil of several m o u L  
tain-rivers, and one instance is mentiorled of its having 
been observed in grainsin granite at Kdarnath.  During 
the Gorkhali rule the gold collected afforded a small duty; 
but the amount was too trifling to.render its continuance 
expedient. I t  is collected from loams, sands, and clays, 
by washing in the usual manner. 

Arsenic combined with sulphur, or in the statc of yellow and 
red orplment, 1s imported from beyond the front~ers, tor ~t has not 
been found in the B r ~ t ~ s h  dominions. 
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Copper Mines.-There are seven places where ores cf 
copper are raiser1 ; these arq- 

Rupm per annuru as rent. - - 

1. Dhanpur, 2, Dhobr,, ................................. 1200 

3. Gzngoli, .......................... :.. ... 1000 4. S~ra .  
5. ~ o k r i  , ........: ....................................... 600 
6. Khan ,.... ......................................... 40 
7. Shor Gurang, .................................... 50 

These mines, if they deserve the name, are worketl in 
themost miserable manner, under every disadvantage, ant1 
therefore afford but paltry returns. No mine can thrive 
in our Indian possessions until well-instructed minemas- 
ters and experienced miners are sent out from Europe. 

The ore found in the Dhanpur mine is gray copper 
om, which affords from 30 to 50 per cent. of copper ; it 
is associated with malachite, or green carbonate of copper. 
The ores are contained in a compact red-coloured tlolo- 
mite ; hence mining operations can be carried on without 
the expense of wooden frame-work or masonry. The 
Pokri mine or mines are situated in talc slate of a loose 
texture; and hence the working is more diEcult. The  
ares are vitreous and purple copper, both of them rich in 
copper. The waters flowing from the mine are impreg- 
nated with sulphate of copper or blue vitriol. The Sirs 
and Gangoli mines are situated in beds of indurated talc, 
which are enclosed in dolo~nite. Sometimes the one, 
sometimes the other rock, forms the walls and roof of the 
mine. The iron is yellow copper or copper pyrites, mixed 
with iron pyrites and smaller portions of gray copper ore. 
The Khari and Shor Gurang mines are similarly situ- 
ated ; the ores are gray copper, ye[low copper or coppm- 
pyrites, and carbonate of copper. The method of work- 
ing these mines is as follows:-A gallery or passage is 
cut into the face of the hill, with such a bottom declivity 
as to allow the water to run off. Where the rock may 
require it, frames of timber rudely constructed are set up 
to support the roof and sides. The area of the gallery 
is alrvays small; in  those parts where the hardness of the 
rock occasions any difficulty in worki~~g,  it is scarcely 
sufficient to admit a person even in a creeping posture. 
I n  no place will i t  admit of an erect position. The  ore 
is detached by means of a very ill-shaped and dispropor- 
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tionecl pick, and by chisels and hammers. I t  is removed 
from the mines on skins, drawn along the floor of the 
gallery bv boys. The ore, being tlelivcred at the mouth 
of thi rnjne, is rednceil to small frn:gmcuts by the hand. 
At Dhanpur, however, the work is done by a water-mill. 
It is next roasted in an opPn fire or forge-hearth n i ~ h  
charcoal, and the heat occasionally urged by means of t\rro 
air-bags or skins, which arc alternately shut and opelied 
by the hand. After being in this way imperfectly roasted, 
it is smelted on the fnrge-hearth, and the process is re- 
peated till the metal is sufficieiitly pure. No flux appears 
to be usecl to assist the operation. 

Iron 3fines.-The wrstched contlition of Indian min- 
ing is shown by the fact, that the united rent of the 
numerous iron-mines does not exceed the annual sum of 
1500 rupees, while the iron is of the very worst quality. 
The  mining and metallurgical operations in use are on a 
parallel with those of Europe (luring the dark ages. The 
Himmaleh mines supply chiefly varieties of red iron ore, 
affording from 60 to 30 per cent. of metal. Redhematite, 
associated with micaceous iron ore, occurs in a large bed 
in  gneiss at Dhauiakot on the Cosillah. At Ramghur, on 
the road from Bhamaori to ~l lmora,  theie are beds of the 
scaly red iron ore dso in gneiss. Co112lxzct red iron ore 
occurs in clay slate, containing beds of limestone, at  
Katsari on the Ramgangn. The iron manufactured from 
i t  is esteemed the best in the province of ICcmaoon. Near 
Kalsi, on the Jurnna, there is znestensive bed of yecztlrrr 
iron oTe. In  Chawgarka-purgunnah the ore is the brown 
or the hydrated species, which contains manganese; 
hence the superiority of the steel prepared from it. 

Lend Mines.-Of these mines, which are numerous, 
the most productive are situated on the river Tonse, at no 
peat distance from the Deyra 1)hoon. The  Borela mine 
in this district formerly paid 2000, the Maijar 4000 
rupees yearly; hut the present rents are much lower. 
The  ore, ~vhich is fine granular galena, is found in clay 
slate and clay slate limestone. 

5. Secorulnr~y Rocks.-Resting upon the preceding 
primitive and transition rocks, but occupy~ng a much 
lower situation, we find formatio~is of the sccondary 
class. These form the immediate north-east boundary 
of the great alluvial plain of Middle India, and are prin- 
c i p d y  of sandstone, in alJ probability of different ages. 
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Mr Scott has communicated, tllrougl~ Mr Colebrooke, 
some details in regard to the secondary strata h e  observed 
on the banks of the T i s h  and Subuck, where they issue 
from the mountains of Boctan. The strata he noticed on 
the Tista are micaceous sandstone, hituminous shale, slate 
clay, and coal; and rocks of the same description were 
observed on the Subuck. The  coal has a dark brown 
C O I O U T ,  with a conchoidal fracture, and is associated with 
fossil wood. The  colour of the coal would seem to inti- 
mate that i t  belongs to the brown coal series, and there- 
fore is of a more recent origin than the coal of Uaxnoda 
near to Calcutta. The  hills formed of these strata, i n  
M r  Colebrooke's opinion, may be considered as fair ex- 
amplesof thc entirc range which skirts the north of I-Iin- 
dostan. They rise to no great height, and constitute the 
first step from the plain of India, ascending towarrls tile 
mountains of Bootan and the loftier peaks of the Him- 
malehs. Every where, so far as is yet ascertained, the 
lower range of hills consists of sandstone abounding in 
mica. To  the above details we may add, that throughout 
the whole line of sandstone I d l s  that lie at  the foot of the 
Himrnaleh chain, according to Captain Herbert, coal 
occurs in beds varying from a quarter of an inch to a foot 
in thickness. I t  often shows the ligneous texture; and 
where that texture is no longer visihle, i t  presents a con- 
choidal fracture, and bums with much flame and smoke. 
I t  appears to be the brown coal of Werner. 

6. Tevtiary Rocks.-An interesting display of rocks 
of this class was discovered by Mr Scott at Cooch-Behar 
on the north-east border of Bengal, where the Hrahma- 
poutra emerges inlo the plain. T h e  strata are of yellow 
and green sand, alternating with clay, that lie horizon- 
tally at the height of about 150 feet above the level of 
the sea, and contain organic remains resembling those of 
the blue clay of the London ant1 Hampshire basins. Mr 
Scott also noticed, at Robagiri in the same district, a 
straturr~ of white limestone containing nummulites and 
vertebrz of fish, surmounted by beds of clay which 
contain the same nummulites, and also bones of fish, 
with specimens of the genera O.rtrea and Pecten. Near 
Silhet, the Laour Hills, composed of white limestone 
abounding in numnlulites, form another exam le of a 
tertiary formation in the eastern extremity of tIis pro- 
vince. Mr Pentland discovered, anlong mutilated frag- 
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ments of bones, referrible to the mammalia from thcse 
tertiary deposites, remains of four distinct species, vlz. 
1.  A new species of the genus Anthracotherium of 
Cuvier; 2. A small species of ruminant allied to the 
musk-deer tribe; 3. A smaIl species of herbivorous ani- 
nlal referrible to the order Pachydermata, but more dimi- 
nutive than any of the fossil or living species ; and, 'L. A 
carnivorous animal of the genus weasel or viverra. I n  
addition to the above, the following are mentioned by 
Mr Co1ebrooke:-Sharks' teeth, vertebra and fin-bone of 
s shark, crocodiles' teeth, vertebra of a crocodile's neck, 
thighbone of a crocodile, clorsal fin and pectoral fin of a 
balistes, palates of the ray, palates of the diodon, oyster- 
shells of various species, a Tiwritella, and several species 
of Bala~zi  and Putellre. These strata thus present us 
wit11 the same association of organized remains that 
accompanies the tertiary strata of Europe, in which ex- 
tinct genera of the Pachydermata have been discovered, 
and also with marine shells of the same genera, if r ~ o t  the 
same species, with those which charactcnze the most 
modern antediluvian furmations, those described under 
the title of upper marine formation in the Paris basin, 
and to which are to be referred the extensive marine tle- 
posites encircling the shores of the illediterranem, those 
covering the less elevated countries of Central Europe, 
and that appear to extend as far as Lake Ural into tlie 
interior of Asia. T h e  tertiary deposites of Caribari, as 
already noticed, appear to form a band at  the base of the 
Thibetian mountains, since we find them extending to 
Silhet. Ilow far this formation may stretch along the 
Peninsula of I\Ialacca and Hindostan it  is impossible at 
present to say; although i t  seems to occur at  hladras, 
where i t  contains the same shells as on the Brahmapoutra, 
apd a t  Pondlcherry, where it encloses great masses of 
woodstone. 

7. Alluvial Roc1;s.-The usual alluvial deposites occur 
throughout the Himmalehs. T h e  most curious state- 
ment in  regard to them is one made by Gerard, who tells 
us that he met with fossil slleUs i n  alluvium at a great 
height among the mountains, as fresh and entire as if 
they hail recently emerged from their own element ; ant1 
:hat, just before crossing the boundary of Ladak and 
Bussahir, he was much gratified by the discovery of a 
bed of antediluvian oysters clinging to the rock as if they 



had bcen alive. and t h i ~  at 16,000 feet above the sea. 
'I'lit: verification of this observation is expected, 

11. MIDDLE ISDI.1. 

In this vast tract the country forms an inclined plane, 
of which the #reat cleclivity sinks gradually towards the 
lnoulh of the Ganges, vhile the otiier inclines towards 
the Indus. I t  is almost entirely composed of alluvial 
clays, loams, santls, arid gravels, with occasional inter- 
Enlx:ures of calcareous concretions named iru~rhwr, fossil 
woods, and animal remail. ;. T h e  most remarkable 
(irposite of' the latter rliscovered near Pinjore, north 
latitude 30" A i ' ,  east longitutle T 6 ' S  I.', during the tiiggng 
of a c;lnal between t s o  river., by the Sultan Ferose 111. 
I t  was oh~ervetl on cutting through a hill, in  which hones 
of elephants and men were found. The  bones of the fore- 
arm n~easurcd 3 Fez, or feet 2 inches in length ; hence 
i t  is evidcnt that none of them were human, but belonged 
to largc P:lchytlerrnata ; hut whether elephant or masto- 
don is not s o  a1lp:lrent. The  few fixed rocks tirat occur 
duling the course of the Ganges are to be viemed as pro- 
lol~galions of the primitive and secondary rocks of the 
peninsular part of Ind ia  TITe may, however, include 
i n  this clivision of India the coulficld of the Damoda. 
This  dcposite of coal, which occupies both sides of the 
river, has bccn traced southward to within a few miles of 
Raghunathpur, ~eposing on granite and syenite; and 
about forty miles north by east from that place we come 
to the first collicry ever openet! in India. T h e  late Mr  
Jones, who had the mcrit of commencing these works in  
1 Y  15, descrihes this as the north-west coaldistrict of 
U c n p l  ; he states that he observed the line of bearing for 
sisty-five miles in  onc direction, its breadth towards 
Uuncola (011 the soatli-west sitlc) being not more than 
eleven or trvclvc miles from tllc river; and he conjectures, 
althougli ctroncously, that the same coal-formation, c ross  
ing the Vallcy of the Ganges near Catroa, unites w1t11 
tliat of Silhet ant1 Cashar, which h e  denominates the, 
norlh-cast coal-district T h e  rocks of this cod-formatio; 
are sanclstone, slate clay, bituminous shale, and cod, tra- 
versed by veins of greenstone. The  bituminous shale cjf 

the coal-roof ahounds with vegetable impressions, and also 
contains sornc animal remains. T h e  vegetables have not 
lwen accurately examined, which is much to be regretted, 
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as it would be highly interesting to know if the same or 
different genera or species occur in the coal-field of Ben- 
gal as those met with in similar geognostical situations in 
Europe. Mention is made of a Calamile,  a Lycopodum, 
and a gigantic species of Patella.  I n  the coal-pits, of 
which there are but three, sunk to a depth of ninety feet, 
there are seven beds of coal; one of them excceds nine 
feet in thickness. Tlie coal is said to resemble that of 
Sunderland in England, but leaves a larger portion of 
cinders and ashes. I t  is now extensively consumed in 
and about Calcutta. 

111.-PEAINSULAR INDIA. 

A very large portion of the Peninsula of India is com- 
posed of Plutonian rocks, as of granlte, syenite, and trap, 
the Neptunean strata being much Iess abuntlant! y tlistri- 
buted. Ure shall now statc in  a general way what is 
known of the geognostical nature of these formations, 
following in our sketch a geographic order. 

Guzerat is a primitive district, with occasional displays 
of secondary deposites. and in many places deeply covered 
wit11 diluvium. I n  the neighbour~ng district of Cutch, 
so remarkable for its salt marsh caller1 the Runn, a cod- 

field is said to have been discovered, and is likely to be 
worlcd. Our former pupil, hlr  Hartlie, ~tlho has made 
so many good observations, informed 3Ir Calder, that, 
from specimens he had received, he was led to believe 
that in C u ~ c h  there existed secondary rocks newer than 
the lias. W e  hope BIr Hardie will be able to verify these 
conjectures, which are not without probability, when w e  
call to recollection the chalky minerals met with in  the 
great Western Desert of India. 

T h e  great western or Blalabar chain of mountains, 
which commences in Candeish and terminates at Cape 
Comorin, is at its northcrn extrcmity coverpd by a part of 
the extensive ove~ l~y ing  tvap-formation, ~vhich cstell(ls In 
this quarter from the seashore of the Northern Concan to 
a considerable distance eastward, above ancl beyonil the 
Ghauts, as far as the river Toombuddra anrl Nagpore. 
T h e  roclcs of this formation, which are greenstone, h.~srtlt, 
amygdaloid, wacke, and trap tufa, are columr~ar, globular: 
tdbular, and amorphous. T h e  amygrlalolr:;~l structure is 
most gcneral in  the amygdaloid, in the cavit~es of which 
rock, an~etliyst and various beautiful ant1 splendid zedites 



256 GEOMGY AXD ~II~'ERALOOY. 

occur. The trap hills are tabular, terraced, separated 
from each other by ravines often of vast magnitude, antl 
the whole frequently covered with fine forests of teak antl 
other trees, forming some of the most romantic scenes in 
India. The elevation of this part of the rangc seldom 
exceeds 3000 feet; but advancing towards the south its 
height gradually increases, and granite rocks begin to 
appear above the surface between the seventeenth antl 
eighteenth degrees of north latitude, and from thence 
forming, along with gneiss and other Neptunean primi- 
tive strata, the chain, with little interruption, all the way 
to Cape Comorin, and thence to the extremity of the 
Peninsula. The granite-tracts of India exhibit the same 
general forms as granitic countries in other parts of the 
world. Rugged hills, with bold denticulatcd outlines, lie 
grouped together in the greatest irregularity, or occasion- 
ally form ridges, ~vhich, when interposed between rhe 
spectator and the evening or morning sun, present the 
most varied and fantastic forms. Some of these ridges, 
when their dark outlir~e is seen at twilight against a ruddy 
wcstcrn sky, emulate in their various forms the apparently 
capricious forms of sumrner cloutls, and wecan then trace 
along their summits the appearances of castles, trees, men, 
and various strange groups. Many of the hills have the 
a~~pearanee of mere collections of large fragments of rock 
thrown confusedly together by some convulsion of nature ; 
while frequently larger masses, piled with great regu- 
larity on each other, look like remains of gigantic archi- 
teclure. H ~ g h  insulated masses, forming cousiderable 
hills, in many instances rise abruptly out of a plain to a 
height of se~eral  hundred feet, and present nearly mural 
feces on several of their sides ; thus affording situations 
of immense natural strength, which have almost invaria 
bly been taken advantage of by the natives for the erection 
of their famous hill-forts. These insulated hillsare gene- 
rally met with at the borders of the granite-&strict, when 
it is succeecleci by the stratified, primitive, or transition 
rocks ; and being situated in the midst of very extensive 
plains, when chcy 3se seen at some distance, ithey have 
verf inuch t!le appearance of rocky islands in the midst 
of the ocean. Some of the strongest hill-forti in  India 
are of this tleccription ; for instailce Chittledruog, Gooty, 
Copalclroo:. E idgh~u,  k c .  Granite and syenite are tra- 
versed by two kinds of trap ; the one is contemporaneous 
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honible~lde, the other secondary greenstone. I n  nearlv 
the same parallel of latitude, this trap formation is ob- 
served to terminate also on the seacoast a little to the north 
of Fort Victoria or Bankot, where i t  is succeeded by the 
laterite, which extends thence as an overlying rock, with 
little interruption, to the cxtlemity of the Peninsula, co- 
vering the base of the mountains, son~etilnes a150 tlicir 
summits, and the whole narrow belt of land tliat separates 
them from the sea; exhibiting a succession of low rounded 
hills and elevations, and resting on the prirnit~ve rocks, 
which sometimes rise above the surface ; as at  RZalwan, 
Calicut, and some other points, where granite, for a short 
space, becomes the surface rock. From the mainlantl the 
laterite passes over to Ceylon, where i t  reappears under 
the name of kabtik, and forms a similar deposite of some 
extent on the shores of the island. 

From the extreme point of the land, on the eastern side 
of the Peninsula and northward along the foot of the 
mountains, we meet with a country differing considerably 
from thc Malabar coast in aspett and geognostical struc- 
ture ant1 coniposition. T h c  plains of the Coromandel 
coast form a broad altliougl~ unequal belt of laiitl bctween 
themountains and the sea, composed partly of river, partly 
of sea alluviunl. The  mountain-chain that forms the 
eastern bounrlary of the Peninsula begins to diverge east- 
~varcl, where its continuity is ~nterrupted by thc Valley of 
Coimbetoor. Thence i t  divides into many chains, parallel 
to the great western range, but of inferior height; and in 
the farther progress northwartl, after branching off into 
subordinate hilly groups, occupying a wide tract of almost 
unknown country, and afforcling valleys for the passage 
of the great rivers that drain nearly all the waters of the 
Peninsula into the Bay of Sengal; this eastern range may 
be said to terminate at  the same latitude as tliat of the 
commencement of the western. Granite and syenite 
appear to form the basis of the whole of these eastern 
ranges, appearing at  most of the accessible sumniits horn  
Cape Cornorin to Hydrabad. Resting upon t!lern are 
various primitive and transition stratified rocks, as gneiss, 
mica slate, quartz rock, clay slate, chlorite slate, talc slate, 
potstone, serpentine, graywacke, and limestone. I n  marly 
places there are extensive deposites of a red scintlstone, 
and also some partial displays of overlying trap. 

?'he flat country of the Carnatic, that is of the country 



268 GEOLOGY AND NINEXdLOGY. 

east of the Ghauts of AIysore as far as the Pennar river, 
seems to consist of the debris of granitic rocks, with 
plains of sand and mud, probably left by the retreating 
sea. I n  confirmation of the former presence of the sea 
in the tract now occupied by the flat lands, the following 
fact may be mentioned :-On digging a garden about two 
miles from the seashore at Madras, from the surface, for 
five feet, there was a stratum of brown clay, chiefly iuter- 
mixed with sand; then followed a stratum of bluish-black 
clay, in which, at the depth of twenty-one feet, was a 
thin and scattered layer of large oyster-shells, all lying in 
a horizontal position; into thelamina composing the shell 
the black clay had penetrated, so that they split asunder 
with fireat facility. There were also shells of the cockle 
and other kinds. At the depth of twenty-seven feet 
springs began to gush, the stratum became softer, and 
more and Inore mixed with quartz sand, still, however, of 
a (!ark slatecolour. This continued to the depth of' 
thirty-seven feet. In  the neighbourhood of Pondicherry 
are beds of compact she& limestone, and some remark- 
able silicious petrifactions, said to be chiefly of the tama- 
r~nd-tree. These deposites at Madras and Pondicherry 
are considered to be tertiary. The  bed of the Cavery, or 
rather the alluvial deposites in the vicinity of Trichinc- 
poly, afford gems corresponding to those found in Ceylon. 
In  approaching the Pennar, the laterite formation expands 
over a larger surface, and clay slate and sandstone begin 
to appear. The  river-districts of the Pennar, lirishna. 
and Godavery, are based on granite, syenite, and various 
primitive stratified rocks, all of which are frequently tra- 
versed by veins and overlaid with masses of trap. Upon 
the primitive rocks rest sandstone, and a limestone resem- 
bling in some of its characters the lias of England. The 
~vell-known diamond-mines of this part of the Peninsula 
are situated in the sandstone-districts of these rivers. 
The Icrishua is much richer in  gerns than the Godavery, 
or prob~bly than any othcr river of Hindostan. l'hu 
waters of the Icrishna and Godavery as they approach tlie 
sea divide into numerous branches, and deposite their 
mineral contents during inundations over the low level 
tract that separates them. These deposites consist, a c  
cording to Heyne, of a black cart!], composed of the debr~s 
of trap rocks, and of decayed vegetable matter washed 
from the extensive forests through which these rivets flow. 
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?I characteristic d~ffcrence may be po~nted out in regdrrl 
to the alluvlu~n of the pr:ncipal riler of the south,-the 
Cavery. This  rlver, flowlug in a long course tliroagh 
the 3Iysore country, over an extensive and geneldll) 
barren surface of g~anit lc  rocl,s, with scarcely any wooti< 
or jungle on ~ t s  bank\, seems to brin; down llttle or no 
vegetable matter, but a rich clay protluced from tlie tel- 
spar which predon~inales in the grarntes of the south, 
intermixed with decomposrd calca~cous conglonrerat~, 
rendering the plains of Tanjore the most 1 ~ 1  tile port~ol? ot 
the south of I~ ld ia  Onwards to V l ~ ~ g a i  atam and Gan- 
jam, syenite and gneiss pretlorni~late, ant1 ale 01 cds~onally 
covered w ~ t h  laterite. The  gralnre and ayenite at ~zd-  
gapatam contain numerous embeddetl gainets. l'lus \a-  
rlety ot glanlte passes into the probince of Cuttach 
Grdn~te and syenlte, with the11 usual accompmylng stla- 
tlficd prlmitlve rocks, form the bas~s and pri11~1pal eleka- 
tions of this distnct Sandstone extends over a p e a t  pal t 
of tlie d~strict of Cudapah. it 1s in tlus santlstone, or 
amitlst its debns, that some geolog~sts place the o ~ ~ g ~ n a l  
repository of the dia~non~ls  found in t l i~s part of Iiitlia 
Coal is repoited to occ~lr here, ant1 the sa11t1 and loam of 
the Mahanuddy, besdes diamonds, affoid p u n s  cf gold. 
Gran~te  antl gnelss, ~overetl more oi less completely with 
sandstone and latente, colltlnue onnartl t1,rougli the &s- 
t ~ i c t  of Med~npur, and thcnce ilorthwaid by Bishenpu~ 
and Bancora to Birbhum. At Bancora the cdlcsreou\ 
rock named kunkur begins to Loler the surface of the 
gianite and syenlte rocks, whlch rise above tlie surf- -ce to 
cons~derable elevat~ons. 

I n  our progress onward we pass the coal-field ot 
Damodd, already descrrbed, and fiom it, In a north- 
westerly d~rection, the road to Benares leads over granlte, 
of which the ranges of hills on the left, ant1 the uholr 
country as far as the Soane, and round by Shirgllatl dlltl 

Gaja, is probably composecl. On  appioC~c1ling the hoan~ 
river, and crosslng the hills behlnd basseidm, a u n d , l o ~ ~ t  
begins to appear, and seems to c~ntlnue,  \riili p~obably 
or~ly one co~~siderablcmterval, ail the wdj to *i.g~a, to~11- 
Ing, as alleddy ment~oned, the soutlleln Irountla~g ot t h ~  
Gangtc, antl Jumna,  that interla1 occurs in the lo]\ 
lands ot Kundelcund, wlicle the r~nrarL,rble ~solatetl l~dls, 
forming iltlges iunning sout1,-west dlltl iioi th-east, dre 
all granite and syenite, the h ~ g h  lar tls b~111g ~ o i ~ l e d  wltl~ 



960 GEOLOGY AKD MINERALOGY. 

sa~~rlstone. The  geognosy of the Vyndllya mountains, 
which cross the Peninsula from east to west, uniting in 
some degree the two northern extremities of the Malabar 
dnd Coromandel ranges, has been par t idy  examined. 
I t  can be traced ranging about 75" west, from the ,point 
called the Ilamghur hills, towards Guzerat. The  pre- 
dominating rocks in this vast space are granite and 
syenite, with gneiss, mica slate, quartz rock, clay slate, 
graywacke, and other primitive and transition stratified 
rocks, the relations of which may be well studied in the 
Oodipoor primitive chain of this range, also on the verge 
of the trap near Jabulpur, and in the bed of the Nerbudda 
at Beragerh, near Garrah. These rocks are more or less 
extensively covered by secondary sandstones and lime- 
stones, of the coal, new red sandstone, and lias formations 
and traversed and overlaid by enormous bodies of trap. 
The  extent of the trap rocks is very great; for it ha\ 
been traced northward all over Malwah and Sagar, and 
eastward towards Sohaghur and Amerakantak ; thence 
extending southward by Nagpore, i t  sweeps the western 
confines of Mydrabad, nearly to the fifteenth degree of 
latitude, and bending to the north-west, reaches the sen 
near Fort Victoria (including the islands of Bombay, 
Salsette, ant1 Elephants), and forms the shores of Concan 
northward, all the way to the mouth of the Nerbudda, 
covering an area of upwards of 200,000 square miles. 
This vast igneous formation covers sandstone in the tlis- 
trict of Sagar, and comes also in  contact with limestone, 
which it converts into dolomite. This sandstone, which 
is red, and generally horizontally stratified, is associated 
with red marl, and is  sometimes saliferous; hence i t  is 
considered to be identical with the new red aandstone of 
Europe. The limestone rests upon the sandstone, and is 
referred to the lias formation of England. The well- 
known diamond-mines of Pannah occur in this sandstone. 
The sandstone flanks the great range of primitive and 
transition rocks, which extends from Guzerat by Oodi- 
poor ; to the north i t  stretches into the Desert to an ml- 
ltnotvn extent. 

Ptnirlsular India, like every other part of the globe, is 
more or less covered with layers of alluvial matter of 
various qualities and ages ; but hitherto neithh in Penin- 
sular, Niddle, nor Alpine India, have active or extinct 
volcanoes been met with, if we except the volcano said 
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to have burst forth thirty mi!es from Bhooj during the 
earthquake of June 1819. 

India, as appears from the preceding details, afords 
examples of most of the rocks of the primitive and transi- 
tion classes ; but of the secondary series, the only forma- 
tions hitherto discovered are the old red sandstone, coal- 
formation, new red sandstone, and lias, tlie upper second- 
ary deposites, as oolite, green sand, ancl chalk, being 
awanting. Srnall deposites of tertiary strata occur in the 
north-east of Bengal, and the l~ttoral deposites on the 
plains of the Coromandel coast are probably referable to 
the same class. The age of the Himmaleli chain is at  
present unknou,n, and we are also ignorant of tlie period 
or periods when the ranges of Peninsular Inclia were 
elevated. These periods can be determined only after an 
examination of the plieno~nena exhibited at the line of 
junction of the ranges with the bounding strata. Thus, 
for example, if any range is found to have upraised the 
new red sandstone strata, but not the lias limestones 
which remain in a horizontal position, we infer that the 
range has risen through the new red sandstone before the 
deposition of the lias, and therefore that it is newer than 
the new red sandstone, but older than the lias. 

NINERAL SUBSTANCES USEFUL IN THE ARTS FOUND I N  

l I D D L E  AND PESIXSUL4R INDIA. 

I.  Rocks-2. Earthy Minerals-3. Sulirro 1Minercrls- 
'4. InJlanlmable ;Ifinerals-5. ~lfetallic Minerals. 

1. ROCKS. 

1. Granita and Syenite.-These rocks, which extent1 
with few interruptions from Cape Comorin to beyond 
Nagpore and Elhchpore, occupying a great part of tlre 
Carnatic, Malabar, and hIysore, nearly the whole of the 
Nizam's dominions, and a large part of Bahar, ant1 which 
are 111et with still farther to the north,-in hIal\va, 
Bundelcund, the neighbourhood of Delhi, and, as alrcady 
n~entioned, even high among the Hi~n~nalelis,-are in- 
teresting in an economical view. Granite is not generally 
employed in  India as a building stone, on account of the 
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gi-ea!, cxpense in working it; but large slabs are some- 
times brought into the bazars for sale by the Wudrahs 
(a vagrant class of people, somewhat resembling gipsies), 
~ n d  are used for paving the floors of verandas in the 
better sort of native houses, and other similar purposes. 
!t is also hewn into hand-mills for grinding corn; two or 
four of which load an ass or bullock, and are thus carried 
to the bazdr for sale. These are the primeval nlills of all 
countries, from the North Cape of Europe to Cape Co- 
rnorin, and are the same as are mentioned in Scripture. 
The ancient Hindoo temples at Anagoondy, now partly 
in ruins, are built of g a y  granite, or rather syenite. The 
massive and gloomy style of architecture 1vhic11 charac- 
terizes all Hindoo buildings, is also met with here ; but 
in one instance it has to a certain degree been departetl 
from, for in one of the principal buildings there is an 
extensive colonnade, the columns of which are light, with 
small pedestals and capitals, and approaching somewhat 
in their proportions to the Grecian. Some of the pillars 
,ire tastefully carved with flowers. A few are in the form 
of caryatides. They support immense slabs of granite, 
which are carved on their under surface, so as to form 
an ornamental roof. The  largest of these dabs, which 
are in the central part of the building, are at least thirty 
f'eet long. A black-coloured trap, which occurs embedded 
in the syenite and otherwise associated with it, is exten- 
sively used in India for architectural purposes, and for 
statuary. 

The Hindoos polish all kinds of stones by means of 
pounded corundum mixed with melted lac. The  mix- 
ture being allowed to cool, is shaped into oblong pieces 
three or four inches long. The stone is sprinkled with 
water, and at the same time rubbed with these oblong 
masses; and tlie polish is increased by the use of masses 
with successively finer grains. 

Talc Slate and Potstone.-These minerals frequently 
occur together associated with various transition rocks. 
Potstone is found along with talc slate and chlorite slate 
in the south-east part of the Darwar district, and is wed 
by the natives in the manufacture of various utensils. It 
is so soft that pencils are formed of i t  for writing upon 
books made of cloth blackened and stiffened with gum. 
Both the hooks and the neatness of the writing are very 
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inferior to similar ones of the people of Ava. All the 
fine plaster, so much admired by strangers, with which 
the walls of the houses are covered in India, is composed 
of a mixture of fine lime and soapstone rubbed down 
with mater. When the plaster is nearly dry, i t  is rub- 
hed over with a dry piece of soap stone, which gives 
i t  a lustre very much resembling that of weU-polisher1 
marble. 

Limestone.-Some hills on the north ant1 north-east of 
Guzerat are said to be chiefly composed of marble exhi- 
biting many colours and qualities. The coarse granular 
white, and white with black veins, are the most frequent; 
but among the ruined tombs and n~ur j i ds ,  in the neigh- 
bourhood of Ahmedabad, may be found many small gra- 
nular varieties of different colours, as white, yellow wit11 
red veins, and green-clouded with yellow and even black. 
Of these deposites of marble no account has been published. 
A variety of limestone met with near Baplkote, in Dar- 
war, answers well as a lithogaphic stone; for which pur- 
pose it has been used at Bombay. Lucullite marble is 
mentioned by Dangerfield among the productions of 
Malwa, and Tod says there are marble quarries in Ra- 
jast'han. The kunlzur, a calcareous dcposite, is used for 
cement and as a manure. 

Laterite or Ferrugi~zous Claystone.--This mineral 
may be described as a claystone, more or less impreg- 
nated with iron, with a perforvted and cellular structure. 
I t  frequently contains embedded in i t  small masses of 
clay, quartz, or sandstone. I n  its native beds, a short 
way under the surface, it is so soft that i t  can be easily 
cut with a hatchet or spade ; and when sufficiently com- 
pact, and not containing embedded portions of quartz, 
&c., i t is  cut into square masses like bricks, and used as a 
building-stone. Hence, Dr Buchanan Hamilton names 
i t  laterite or brickstone; and its names in the native 
languages are derived from the same circumstance. When 
these square masses remain in the open air for some 
time they become very hard; and when not esposetl to 
constant moisture they answer aclmirably as bullding- 
stones. Most of the handsome Roman Catholic churches 
at  Goa are built of this laterite. I n  the principal fronts 
i t  is covered with plaster ; but in other parts it is left 
bare, and retains its hardness when exposed to the atmo- 
sphere. 
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2. EARTHY IIINLRALS. 

1. Corun(2um.-Gray, green, blue, and red varieties of 
this very liarcl mineral, usually more or less perfectly 
crystallized, and ranging from opaque to translucent, 
occur embetided in granite a112 sycriite in the district of 
Salem in the Madras I'residency, among the mountains 
of the Carnatic, and in other parts of the Peninsula. I t  
is associated with cleavelandite, indianite, anrl fibrolite. 
Some varieties. as the blue, when cut in  a hemispherical 
form, exhibit, when turned round, a white star with six 
rays. I t  is used as emery for polishing hard bodies. 

2. S p i ~ ~ e l  Ruby.-This fine gem is found at  Cananore, 
in the Mysore country. 

3. Beryl.-The \'arieties of this gem at  present most 
highly prized by the jeweller crcur i n  a locality lately 
discovered at Cangayurn, in the district of Coimbetoor. 
where they are associated with cleavelandite. T h e  most 
beantiful cut beryl known is in  the cabinet of the late 
M. H. P. I-Iope. I n  the language of the jeweller, its 
colour ancl transparency are perfect, and although weigh- 
ing not more than six ounces, 1500 sterling were paid 
for it. I t  is reported, although we believe erroneously, 
to have been found in (!eylon ; for Mr  Heath, who dis- 
covered and worked the beryl-mine of Cangayum, assures 
us, that beryl does not occnr in  Ceylon ; and, therefore, 
as Mr Hopes  beryl was brounlit from India, i t  was very 
probably found in the Peninsula. 

4,. Zi~con.-Fine specimens of this gem are met with 
in alluvial depositesin the district of Ellore. 

5. Schorlous Topaz.-This interesting variety of topaz 
is mentioned by Dr Heyne as occurring in different 
localities in  syenite anrl granite districts. 

6. Schorl ancl Tou~mal ine  occur in granite, mica 
slate, and it] quartz rock, bordering the graniteand syenite 
districts. 

7. C11rysolite.-This gem occurs in the basaltic rocks 
of the secondary trap series in the great trap district al- 
ready described. 

13. Precioz~s Ga?.net.-In many hills this gem abounds 
in syenite, in others i t  is embedded in mica alate and 
gneiss. 

9. Pyrope.-This b e a ~ ~ t i f ~ ~ l  mineral, the finest gem oi 
the garnet family, is mentionetl by Hcyne as having been 
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met with among the primitive rocks of the central parts 
of the Peninsula. 

10. Grenatite has been found i n  the southern parts of 
the Mysore. 

11. Rock Crystal, and other varieties of quartz, occur 
i n  the granite, mica slate, and quartz rock district. 
12. An2cthyst.-'l'liis beautiful kind of quartz is met 

with, in greatest beauty, in drusy cavities of overlying 
trap in the great northern trap district. 

13. Cat's Eye.--Varieties of this ornamental quartz are 
found in the alluviunl of the river Icrishna, also on the 
coast of hIalabar. 

14. Carnelian.-Mines, as [hey are called, of this orna- 
mental stone occur in the principality of Itai Peempla, 
about thirty miles tlue east of Broech, and about five 
miles-from the southern bank of the Nerbudda. Tlie stones 
are obtained by s ink~ng  pits during the dry season in the 
channels of torrents. T h e  nodules xvhicll are found in 
this way are intermixed with other rolled pebbles, ant1 
weigh from a few ounces to several pounds. Their colour, 
when recent, is dark olive-green, inclining to greenish- 
gray. T h e  preparation which they unrlergo is, first, ex- 
posure to the sun for some timc, and then calcination. 
T h e  latter process is performed by packing the stones in 
earthen pots, and covering them with a layer five or six 
inches thick of dried goat's dung. Fire is then applied, 
and in twelve hours the pots are sufficiently cool to be 
removed. T h e  stones are now examined, and some are 
found to be red, others nearly white; the difference in 
their respective tints tlepending in part on the original 
quality of the colouring matter, and in part, perhaps, on 
the difference in the heat to which they have been exposed. 
T h e  annual value of carnelian exported from Intlia for- 
merly amounted to £1 1,000. T h e  great emporium for 
these articles is the ancient city of Cambay, where a very 
considerable trade is carried on by the Borah tribe, ~vhose 
agents purchase the rough stones from the mountaineers, 
and convey them to Cambay, where they are wrought 
into various ornamental articles. Such is the low price 
of labour and of material a t  Cambay, that a complete sel 
of fernale ornirnents, necklace, bracelets, cross, brooch, 
and ear-drops, ready for setting, agreeably to their colour 
and quality, costs from eight to twenty-five rupees, the 
usual price; or, if very fine, from that sum upwards to 
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fifty rupees for the   no st beautiful set that can be pro- 
cured. Beautiful jaspers and agates are found in the 
carnelian district and other parts of India. In geneml 
these silicious minerds are derived from the overlying 
trap rocks, in which they occur in cavities, emheddetl 
masses, and in veins. 

15. Zeolite.-The great overlying trap district contains 
rhe principal species of this elegant family of minerals, 
;r.hicli are generally found in drusy cavities. 

16. The fclspars and micas of the primitive districts, 
although apparently very interesting, have not hitherto 
engaged the attention of mineralogists. Of the horn- 
blende~, the common, granular, slaty, actynolitic, and 
asbestine, have been met with; but we do not possess 
any information in regard to the calcareous and barytir 
minerals. 

Saline Minelais.--Common salt, carbonate of soda, 
and nitrate of potash, as already mentioned, occur in 
considerable quantity in some districts, forming the salt, 
soda, an11 nitre soils,-but no beds of these minerals have 
as yet been met wit11 in  Southern India. 

IrLflarnniable Jfineral8.-Diurno7zd.-This beautiful 
mineral, the most precioils ,of all the gems, is found at 
Cudapa, Banaganpilly, k c .  in the river-district of the 
Pennar ; at Condapilly, in the district of the Krishna ; 
near to Budtlrachhillum, in the bed of the Godavery ; at 
Sumbhdpore, in the district of the Mahanudcly ; and at 
Pannah, in Uundelcund. I n  all these so-called diamond- 
districts, there are deposites of sandstone and alluvium ; 
and in some instances, at no great distance, appear igneous 
rocks, as trap and granite. The diamond is  obtained by 
washing the alluvial sands, clays; loams, and conglome- 
rates ; it  is said also to have been met with in the sand- 
stone. If the diamond be of igneous o~igin, we might 
explain its occurrence in the sandstone by the action of 
igneous rocks under the sandstone ; if of aqueous origin, 
by the gradual attraction and combination of the adaman- 
tine carbonaceous particles, diffused through the sandstone 
or alluvium. From facts in our possession, i t  is evenhot 
improbable that this gem may at times appear ae a v+ 
table secretion, just as is the case with the siliciom sub- 
stance named tabasheer, found in the joints of t l~bamboo.  

Coal is said to occur in  connexion with some of the 
sandstone deposites, and minerul oil ant1 pitch 'near to 
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springs. Sulphur, although but in small quantity, Isas 
found by Dr  Heyne near the Godavery, deposited from a 
shallow lake which extends several miles from north to 
south. 

Metalliferous i1fzne~als.-Gold.-This metal, al- 
though in small quantities, has been obtained by washing 
the alluvial soil of several of the rivers. silver also, but 
in  small quantities, has been noticetl in this quarter of 
India. Iron.-Th~s metal in the states of oxide, hydrate, 
carbonate, and sulphuret, is met with in many parts of 
the Peninsula. Iron mines and forges occur in the My- 
sore, at Co~mbetoor, Malabar, and in the Bundelcund 
country. At present the whole of the mining and metal- 
lurg~cal operations are in the hands of the natives, and 
coneequent~y are carried on in the worst possible manner. 
Ivan to any extent might be obtained from the great 
beds and veins distributed throughout the country, and 
sold at  such a rate as to banish all foreign competition. 
Copper.-The general use of copper or brass utensils 
among the natives of India, and the preference gix-en to 
them before all other kincls of vessels, scems to show that in 
all probability copper was formerly obtained in Inrlia in 
considerable quantity.' At present there are no copper- 
~ r ~ i n e s  of importance in any part of our Eastern empire; 
although, from the reports of travellers and naturalists, 
rich ores of copper are met with. The ores are carbonate 
of' copper, or malachite, a~rhydrous carboncite of copper, 
which contains half its weight of metallic copper, copper 
pyrites, or yellow sulphuret of copper, and gray copper 
ore. Lead mines occur in Rajast'han. 

4,. SUBMERGENCE AND UPRAISING O F  LAND. 
The account of Lieut. A. Burnes, who examined the 

Cutch portion of the delta of the Indus in 18% and 1899, 
as stated by hIr Lyell, furnishes the following very inte- 
resting details regarding the submergence and upraising 
of land during the earthquake of 1819 :-A tract around 
Sindree, which subsided during the earthquake in June 
1819, mas converted from dry land into sea in the course 
of a few hours; the new formed mere extending for a 
distance of sixteen miles on either side of the fort, and 

* Colonel Tod says there are abundanl copper-rnlnes in Ra- 
jaqt'han, and also rnlnes of i 'n. 
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probably exceeding in area the Lake of Geneva. Neither 
the rush of the sea into this new depress~on, nor the 
movement of the earthquake, t l ~ r e ~ v  down the small fort 
of Sindree, the interior of which is said to have become 
a tank, the water filling the space within the walls, and 
the four towers continuing to stand; so that on the day 
after the earthquake the people in rhc fort, who had 
;~scendeti to the top of one of the tamers, saved themselves 
in boats. Immediately after the shock, the inhabitants 
of Sindrce saw, at the distance of five miles from the vil- 
lage, a long elevated mound, where previously there hall 
been a low and perfectly level plain. To  this upcplift~rl 
tract they gave the name of " UUah Bund," or the 
" JIound of God," to tlistinguish it from an artificial 
barrier previously thrown across an arm of the Inrlus. 
It is alrearly ascertained that this iiewly raised country is 
upwurds of $fly miles in length from east to west, run- 
ning parallel to that line of subsidence which caused the 
ground around Sindree to be flooded. The breadth of 
this elevation from north to south is conjectured to be in  
some parts sixteen n~iles, and its greatest ascertained 
height above the original level of the delta i s  ten feet. 
T h ~ s  upraised land consists of clay filled with shells. 
Besides " Ullah Bund," there appears tc be anotlier ele- 
vation south of Sindree, parallel to that before mentioned, 
regarding which, however, no exact information has been 
commuriicated. There is a tradit~on of an earthquake 
having, about three centuries before, upheuueda large area 
of the bed of the sea, and converted i t  into land, in the 
district now called " The Hunn," so that numerous har- 
bours were laid dry, and ships were wrecked ant1 engulfed; 
in confirmation of which account it was observed in 1819, 
that in the jets of black muddy water thrown out of 
fissures in that region, therewere cast up numerous pieces 
of wrought iron and ship nails. 

6 .  DESTILUCTIOS O F  THE ANCIENT CITY O F  OUGEIN AND 

OTHER PLACES I N  INDIA BY -4 SHOWER O F  VOLCANIC 

ASHES. ' 9, 

The volcano said to have burst forth in the clistrict of 
Cutch in 1819 is the only one of modern date mentioned 
by authors as having bcen observed in India. At an early 
period, in the time of the h j a h  Vicramaditya, however, 
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if we are to credit Hindoo story, a shower of volcanic 
earth or ashes overwhelmed the ancient city of Ougein 
ant1 above eighty other places in Malwa and Baghur. 
The city which now bears the name is situated a mile to 
the soulhward of the ancient town. On digging on the 
spot where the latter is supposed to have stood, to the 
clepth of fifteen or eighteen feet, there are frequently dis- 
covered entire brick walls, pillars of stone, and pieces of 
wood of an extraortlinary hardness, besides utensils of 
various kinds and ancient coins. I n  a ravine cut by 
the rains, from which several stone pillars had been dug, 
there was observed a space from twelve to fifteen feet 
long, and seven and eight feet high, composed of earthen 
vessels broken anti closely compacted together. I t  was 
conjectured to have been a potter's kiln. Between this 
place and the new town is a hollow, in which, tradition 
says, the river Sipparah formerly ran. I t  changed its 
course at the time the city was buried, and now runs to 
the westward. I n  the Asiatic Journal, the soil which 
covers Ougein is described as being of an ash-gray colour, 
with minute specks of black sand, thus somewhat resem- 
bling volcanic ashes. Captain Dangerfieltl observed, at a 
clepth of thirty feet, in a so-called tufaceous mass, in the 
course of the Nerbudda near to the city of alhysir, bricks 
and large earthen vessels, said to have belonged to the 
ancient city of Mhysir, destroyed by the catastrophe of 
Ougein. If, on more careful examination, i t  shall be 
proved that the earthy matter covering the ancient city of 
Ougein, and the beds of tufa-like deposite on the banks 
of the Nerbudda, and in many other parts of Malrva and 
Bsghur, agree in characters with the matters that cover 
Pompeii and Herculaneum, &c., we shall be entitled to 
infer, that the Hint100 " shorver of ashes" proceeded from 
some volcano or volcanoes, the remains of which may still 
be fountl in India. 

6. EARTHQUAKES. 

The  mountains, hills, valleys, and littoral plains of 
India, are sometimes agitated by subterranean concussio~rs 
or earthquakes ; but these tremblings and heavings of the 
solid mass of the country are not so frequent in India as 
in many other reguns. Earthquakes are recorded as 
having occurred in the course of the Ganges ill 1665, 
1762, and in 1800. I n  1903, an earthquake in the course 
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of the Ganges occasionell great disasters, particularly at 
Harahat. But  these agitations of the ground are not con- 
fined to the middle and lower parts of the course of this 
river, for Captain Hodgson experienced an earthquakc 
near to its sources. H e  says,--" W e  lay down to rest ; 
but between ten and eleven dclock were awakened by the 
rocking of the ground, and on running out we saw the 
effects of an earthquake, and the dreadful situation in 
which we were placed, in the midst of masses of rock, 
some of them more than loo  feet in diameter, and which 
had fallen from the cliffs above us, probably brought down 
by some former earthquake. The  scene around us, shown 
in all its dangers by the bright moonlight, was indeed 
very awful. On the second shock, rocks were hurled in 
every direction from the peaks around to the bed of the 
river, with a hideous noise not to be described, and never to 
be forgotten. After the crash caused by the falls near us 
had ceased, we could still hear the terrible sounds of heavy 
falls in the morc distant recesses of the mountains. TYe 
looked up with dismay at  the cliffs overhead, expecting 
that the next shock wo111d detach some ruins from them : 
had they fallen we could not have escaped. as the frag- 
ments from the su~umits would have tumbled over our 
heads, and we should have been buried by those from the 
middle. Providentially there were no more shocks that 
night. This earthquake was felt in all parts of the moun- 
tains, as well as in the plains of the north-west provinces 
of Hindostan." 

On the 16th June 1819, the western part of India was 
visited by an earthquake, which spread desolation and 
panic over a vast ext.ent of country. I t  was felt from 
Bombay to beyond the tropic of Cancer ; but the centre 
of the sl~ock seems to have been in the province of Cotch, 
which suffered severely. The  first and geatest shock took 
place on the 16th June, a few minutes before seven P.M. 
The wretched inhabitants of Bhooj were seen flying in  
all clirections to escape from their falling habitations. A 
heavy appalling noise,-the 1-iolent undulatory motion of 
the ground,-the crash of the builtlings,-and the dis- 
nlay and terror which appeared in every countenance, 
produced a senation fearful beyoncl description. The  
shock lasted from two to three minutes, in which short 
period the city of Bliooj was almost levelled to the 
ground. The walls, from the sandy nature of the stone, 
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were crumbled into dust ; nearly all the towers and gate- 
ways were demolished ; and tlie l~ouses left standing 
were so shattered as to be uninhabitable. I t  was cal- 
culated that nearly 2000 persons perished at  Bhooj alone. 

T h e  devastat~on was general throughout Cutch. In  
other quarters its efects appear to have been equally 
disastrous. Thus, from Ahmedabad, the capital of Gu- 
zerat, we have the following description :-'' This city is 
justly celebrated for its beautiful buildings of stone and 
other materials, and for the famous shaking minarets, 
wliich were admired by every stranger. Alas ! the de- 
vastatlon caused by this commotion of tlie earth is truly 
lamentable. The  proud spires of thegreat mosque erected 
by Sultan Ahrned, whlch have stood ne;rrly 450 years, 
have tumbled to the ground within a few yards of the 
spot where they once reared their l~eads ! Another 
mosque of elegant struct~lre, which lies to the left of the 
road leading to Shahee Bagh, has shared the same fnte. 
T h e  magnificent tovers, wliich formed the grand en- 
trance into the citadel, have been much shaken and 
cracked in several places. The  fort and rown of Jelelsheer 
are reduced to ruins. Many of the people killed nere 
already ant of doors, which is usually considered a situn- 
tion 06' comparative safety. A marr~age was about to be 
celebrated in a rich man's fan~ly,  and the castes had 
assembled from various dlstnnt quarters ; the shock oc- 
curred when they were feasting in the streets, and up- 
wards of 500 of tlie party were smothered in the ruins 
of the falling houses." 

The  effects of t l~ i s  earthquake were indeed so rxtcnsive 
that we cannot afford room for more minute particulars; 
but we may add some account of the sensations felt by 
intlividual suff'erers during the continuance of the sl~ocks. 
In the British camp, which mas pitched in a plain br- 
tween the fort and city of Bhooj, the general feeling was 
an unpleasant giddiness of the head and slckness of sto- 
ma~!~ ,  from the heaving of the ground; and during the 
time the shock lasted some sat  down instinctively: and 
others threm themselves on the ground. Those who 
were on horseback were obliged to dismount; elle earth 
shook so violently that the horses c o ~ l d  aitll difficulty 
keep their feet ; and tlic riders, wlier~ upon the ground, 
were scarcely able to stand. At Ahmedabad, "all the 
disagreeable sensations were esperirnced of being tossed 



in a ship at sea in a sweil ; and the rocking was so great, 
that every moment we cspecterl the earth to open under 
our feet.' One gentleman, lvrit~ng from Surat, where 
the earthquake b g a n  at twenty minutes past seven, says, 
" T h e  vibration of  he couch 1 was lying on was so great, 
that I was glad to get o f  i t  :-the house was considrr- 
ably agitated-the furr~iture all in motion ; a small table 
close to me kept striking the wall, and the lamps swung 
violently. I ran down stairs, and got out of my house as 
fast as possible. On getting on the outside, I four~tl a 
number of people collected, gazing with astonishment at 
n ~ y  house, which stands alone, ant1 was so violently agi- 
tated that I expected i t  to fall down. T h e  earth rsas 
convulsetl under our feet." Another writes thus frurn 
Ba~oach,-~. Such of the houses as are elevated, and at 
all loosely built, creaked like the masts ant1 rigging of a 
ship in  a gale . the veuetians ant1 window-frames rattling 
violently, and the buildings threatening immediately to 
fall;  a considerable lateral mution was impressed on 
every thing that admitted of it. After this more violent 
concussion had lasted a minute or upwards, i t  was suc- 
ccetled by an oscillatory motion, of a more equable char- 
acter, which continued for more than a minute and a half, 
making the whole period of the convulsion nearer t l i~cc 
than two ant1 a half minutcs." An inteiligent native rc- 
sitling in Iseria, gives the fullo\ving account :-" Yester- 
day, in the evenlng, a noise issued from the earth like the 
beating of the nobut, and occasioned a trembling of all 
the people. it appeared most wonderful, and deprived us 
all of our senws, so that we could not sec, every thin;: 
appearing dark before u s ;  a dizziness came upon many 
people, so that they fell down." T h e  inhabitants of 
Cutch, however, were much reheved from the dread of 
farther convulsions by the circumstance of a volcano 
having ol~ened on a hill about thirty miles from Bhooj ; 
and, about ten days after the first shock, a loud noise llke 
the discharge of cannon was 11eard at  Porebunder. T h e  
sound came from the east, and was supposed to indicate 
the bursting of one or more volcanoes in that direction. 
The  earthquake afected in a reniarkable degree the east- 
ern and almost c+ted channel of the Indus, which it 
retilled and dcepcned. 
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Comtitutions best suited to India-Preservation of Heullh 
on Board of Ship, and after Arrioal-Management 
after Return to Europe. 

Ages most suitable for Recruits for I n d m  Serv~ce-Ages at a h ~ c h  
Officers may be sent out-3Iedical Examination of Recruits- 
Epilepsy-Small Pox-Cutaneous Esuptlons-Dyspepsla-Cau- 
tions against Intemperance-UleGExercise-Dmger of using 
Mercury-Gout-Gravel-Complexions pecuharly Dark and un- 
usually Far-Rhcumahsm-Mental Derangenlent-Scrofula- 
Consumpt~on-Preservat~on of 1ie;ilth on Board of S h y ,  a l~d  a f t ~ r  
lZrr~val In Inha-Management ~ f t e r  Return to Europe. 

COKSTITUTIONS BEST SUITED TO TiIE CL1313T1: O F  1rVI)IA. 

CONSIDERING the numbers of all ranks anti denominati~i~b 
annually required for the service of our Indian empire, 
there arlses a question of the first importance, " what de- 
scription of men are best fitted to endure the influence of 
a climate essentially different from that of the mother 
country, and which, though highly favourable for pnrti- 
cular constitutions, will prove injurious if not fatal to 
others?" 

W e  have often thought that officers employed In enl~st- 
ing soldiers for the Honourable Coinpany tlid not allvay,s 
sufficiently consider what is the most proper period of life 
to prefer ir. recruits : for, although a young man of seven- 
teen, well grown and healthy, may, in his own country, 
easily enough bear the heat of the dog-days, the fatigue of 
a long march, and the pailis of hunger ant1 thirst; yet,, ~t 
does not follo\v t1i:lt 11e will be fit for the samb Ilard serrrlce 
in  a hot climatc. I n  India the scorchin;: winds at one 
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season, and the damps at others, with the peculiar ills 
which they never fail to bring along with them, are trying 
enough to the most robust and best inured ; how much 
more so must they be to the juvenile and perhaps delicate 
frame which has not attained the vigour of manhood ! 
During his long residence in India, the writer frequently 
saw the injudicious practice of too early enlisting for the 
torrid zone prove fatal to striplings, who, had they bee11 
permitted to remain but three years longer in Britain, 
might have grown up into hardy men, able to endure the 
severities and vicissitudes of any climate in the world. 
I t  is difficult, indeed, to conceive a more helpless or mise- 
rable being than a raw lad, during his first severe indis- 
position in that country, when he  begins most sincerely 
to regret the want of his family and friends. The  glow 
of health, and the vivacity of youth, it  is true, are, for n 
lime, rendered more vivid and buoyant by the brilliant 
sunshine and exhilarating air of an Asiatic clime. But 
no sooner do disease and languor assail an individual so 
ciicumstanced than the fair illusion vanishes ; he  looks 
around, but sees no well-known face to cheer him ; he 
finds himself desolate and abandoned, and not rarely sinks 
into that degree of mental depression which is of all states 
the most likely to aggravate bodily complaint. Such is 
one great evil that arises from enlisting recruits for East- 
ern service before their constitutions are fully formed,- 
an evil, the extent of which may be judged of from its 
results in a single regiment. Sir George Ballingall, in his 
excellent Practical Observations on Fever and Dysen- 
tery, page 13, mentions, that " from an inspection of the 
tables exhibiting an abstract of the register of deaths in 
the second battalion of the Royals i t  will appear, that 
during the first year of the regiment being in India, out 
of 206 suffcrers 160 wereunder twenty-five yearsof age." 
Untler the age of twenty-one no soldier should be per- 
r ~ ~ ~ t t e d  to proceed to our possessions in the East. 

But  as it is injudicious to despatch to a tropical region 
lecruits who are too young, so there may be an equal 
impropriety in sending them out at too late a p ~ o d  of 
life. T h e  habits of the animal economy, once h l y  esta- 
blished, c:lnnoL, it is obvious, be easily or  safely altered; 
none of tlic great organs of the human frame, preparing 
or circulating for a length of years, with a certam energy, 
a specific quantity of any fluid, can be suddenly forced 
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t3 do more or less, without inducing some degree of varia- 
tion in the constituent parts of such fluids, if not pro- 
ducing in them a condition actually morbid; and the 
same may be said of the different smaller glands and 
emunctories, all of which are in some measure affected 
by a change of climate. With the exception of the rapid 
alteration caused by death or acute disease on the human 
frame, there is none so great as tliat which is brought on 
by a removal from a cold to a torrid region ; and so far 
as  we are beings adapted by hilbit and constitution to a 
temperate air, so far is the experiment Itre make in ven- 
turing into tropical climes attended with danger. Yet, 
however great the revolution which takes place upon 
reaching a highly-heated atmosphere, so admirably are 
we organized, so easily fitted for all the purposes of life, 
that, with the necessary care, aiiJ at a proper age, com- 
paratively little risk is incurred. K O  soldier, unless h e  
has been seasoned to a hot climate in other parts of the 
world, should be embarked for India after passing the 
age of thirty-six. Even to that age safety can only be 
promised in her Majesty's regiments, which consist in  
general of disciplined men, who have not to andergo the 
severe drilling to which recruits for the Company's service 
are obliged to submit soon after landing, and than which 
nothing can be more trying to the constitution. \Ire 
would therefore recommend tliat, in enlisting for regi- 
mentsin India, a preference should be given to individuals 
between twenty-one and thirty-five years old. 

These observations, i t  must be remembered, only apply 
to those whose condition in life does not admit of their 
procuring the comforts ant1 indulgences which the more 
affluent can command. Private soldiers, not many days 
after landing, are often in time of war under the neces- 
sity of marching from morning till night, a t  a season 
when perhaps the thermometer is as high as 80" or 90° 
i n  the shade at noon ,-sleeping, moreover, on the ddmp 
ground, and rising half-refreshed to toil on through an 
unhealthy district,-perchance to encounter the enenig. 
A t  all tirnes, however, when their armies are not in the 
field, and when stern necessity does not demand the im- 
position of such hardships, the different governments in  
India illvariably evince the most humane consideration 
for young soldiers on their first arrival. I t  is to be ob- 
served, also, that the Queen's and Company's officers, and 
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the civil servants, feel few of the inconvenience just men- 
tioned, because their circumstances procure exemption 
from them. Corrietl about in palanquins, during the hot 
Ilouru, for the first few months they are in the country, 
exposed neither to great fatigue nor to the noxious n i g h t  
dews, they become gradually habituated to the fervid at.. 
mosphere, and in  due time are able to endure all weathers. 
With such advantages, accordingly, these gentlemen might 
safely venture to India at  an earlier age ;-nineteen mould 
not be premature. T o  engage them so soon in active 
duties might, indeed, entail upon them the disadvantage 
of an imperfect education, which is a consideration of great 
importance; but it is merely in regard to the ability of the 
bodily frame to encounter the inconvei~iences of climate 
that we speak in this place. As those of a superior rank, 
then, may without hazard proceed to the East sooner than 
people of inferior stations, they may, for similar reasons, 
with grcater safety visit Asia at  a more advanced age. 
In  proof of this we have only to refer to our governors, 
judges, and commanders-in-chief, many of whom were in 
the declilie of life before they stepped on Indian soil, an(! 
who, without having previously been in the torrid zone, 
enjoyed excellent health and spirits in a country which to 
them was like a new world. 

W e  shall now proceed to a few observations regarding 
the description of men, in point of natural constitution, 
best fitted for the service in question. Taking i t  for 
granted that the recruits are in the first place examined 
in the usual way, in order to ascertain their ability to per- 
form all inuscular motions, we should think it advisable, 
considering the nature of the country for which they are 
destined, that particular attention should be paid to them 
in other respects. Any one who has accurately scruti- 
nized the different appearances of sound health and latent 
disease can readily distinguish the eligible recruit. A 
vivid colour, animated look, firm step and voice, clean 
tongue, and inoffensive breath, with what is commonly 
called the white of the eye clear and without the slightest 
yellow tinge, are in general very sufficient proofs of good 
digestion and well performed visceral secretions;' and 
these, with the other requisites, may with propriety en- 
title the poss&sor to a passport to the plains of'Hindostan. 
-. - -  

' Alaelnrg on the Bilc, p. 196-204. 
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011 the other hand, young men, who seem sluggisll, sal- 
low, with rather tumid bellies, and somewhat bloated 
countenances, whose movements are languid, and the 
white of whose eyes has a yellowish or suffused appear- 
ance, though they be ever so well grown, ought to meet 
with a decided rejection ; for in them there certainly lurlis 
the seed of future disease, which will not be slow to show 
itself if ever they are exposed to ardent heat in a tropical 
country. A disposition to hepatic derangement, and con- 
sequent visceral obstruction, may not unfrequently be 
discovered early in life, and should never fail to excite a 
due caution in the medical oficers wh6 examine recruits 
for our army in the East. By rigid observance of these 
particulars, not only might our European force in that 
quarter be rendered more certainly healthy, but many 
fine fellows be kept at home for the defence of the parent 
state, who would fall victims in another climate to mala- 
dies which their peculiar constitutions are not fitted to 
withstand. 

In making the foregoing remarks, the writer had cliiefly 
in view the troops of that service to which for many 
years he had the honour to belong. They are equally 
applicable, however, to her Majesty's regiments, es may 
be seen by turning to the valuable publication above men- 
tioned, in which Sir George Ballingall expresses regret on 
account of the error so frequently committed, of selecting 
boys for the Queen's service in the East Indies. But we 
should be inclined to go farther, and influenced by feel- 
ings of humanity as well as by a just regard for the public 
purse, suggest, that when whole corps are ordered to any 
part of our Indian dominions, they should previously un- 
dergo the most minute examination, and that healthy men 
should be subst~tuted for all such as, from their habit of 
body or otherwise, seem likely to suffer from a hot climate. 

The impropriety of sending to India men who are s u b  
ject to epilepsy must be obvious, when i t  is consideretl 
how great are the languor and exhaustion which but too 
frequently oppress even the healthiest within the tropics, 
and which never fail to prove more or less injurious, by 
mcreasing the mobility of the nervous system. Nay, the 
almost constant irritation, from the feelinypf heat alone, 
~ndependcntly of its other effects, me conceive to be no 
trifling source of mischief to those who are subject to at- 
tacks of this malady. 
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No man slioultl be allowed to enlist for any of our 
Eastern settlements who has not been vaccinated or had 
the snlnll pox; for this disorder, if caught naturally in 
India, is often of the confluent kind, and proves most 
rlestructive. 

Such individuals as suffer from cutaneous eruptions, 
of whatever description, are most unfit for service in India. 

In  a climate where the skin has so much to do, it is 
absolutely necessary that its ccndition be healthy, so as 
to transmit the perspiration with the greatest possihle 
facility,-a remark, it is true, which will hold good in 
every part of tlie world, but which is particularly aplrll- 
cable to the torrid zone, where a free esudatinn, to aff'ol.tl 
relief during the excessive heat, is almost as indispensable 
as the secretion of urine itself. But  it is not in this way 
alone that the cuticular discharge proves salutary in trop- 
ical countries : it  appears to be powerfully preventive 
against varrous complaints. Thus, it has been repeatedly 
remarked, that such young men as had suff'ered frorv 
dyspepsia in England fbuntl their health much improve11 
on coming to the Coromandel coast,-a facl which coultl 
be accounted for in no other way than by the almost con- 
tinual moistness on the surface of the body there espe- 
rienced; for i t  is an observation well established, that, 
in  using exercise as a remedy in cases of bad digestion 111 

Europe, littIe benefit is derived from i t  when not employee: 
to such an amount as to bring on a degree of sweating 
All extremes, however, are injurious. Should perspira- 
tion be excessive, or allowed too often to take place, Ian - 
guor and general weakness in the first passages will ensue. 
accolnpanierl with that most certain of all consequences ok 
violent perspirations, constil~ation; lnucli crutle matter 
being thus pent up, and the bile obstructed in its natural 
course through the ducts. heating and ultimately inflam- 
ing ~ar ious  organs, the sound state of which is essential 
even to the lowest degree of health in the Eastern worltl. 

W e  have said that, generally speaking, the climate ot 
our Asiatic dom~nions is far from hostile to the dyspeptic. 
It is still lcsa so if they arc at the same time cautlous with 
regard to diet. Even the most robust frequently find their 
sto~naclls weakened by want of due attention to theirmode 
of living; wlyat then must tlie delicate hazard by the same 
inadvcrtcncy ! I t  must be confessed also, that at  the table- 
of the affluent ant1 luxurious there are many temptations 
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to excess, especially for new comers. Certain mixtures of 
food cannot be made without danger of bringing on indi- 
gestion;* hence follows a badly-prepared chyle, which will 
not only prove detrimental by insufficiently nourishing 
the body, but sow the seeds of different chronic disorders. 
Thus  i t  is that me see at  our various watering-places in 
Britain hundreds of martyrs to gout, gravel, and rheuma- 
tism, many of them reaping the fruits of years of irregu- 
larity,-men, too, not unusually at  a time of life when, 
with ordinary prudence. they might have ensured the en- 
joyment of perfect health. " How does i t  happen," said an 
intelligent Frenchman, on one occasion, to the writer of this 
article, " that such numbers of you English become infirm 
so early in life "' A full reply was not called for, as the 
foreigner, being a person of great penetration, probably 
guessed the real cause with sufficient accuracy, and only 
put the question by way of insinuating in the most deli- 
cate way the greater temperance of his ourn countrymen. 
Soldiers in India have i t  not much in their power to err 
either with regard to quantity or quality of food, as, 
happily for them, their mess-regulations fix all those 
matters. T h e  consequence is, that among them dys- 
pepsia is not of frequent occurrence, their maladies aris- 
ing chiefly from exposure to ardent heat, the abuse of 
spirituous liquors, an11 debauchery of oilier kinds. 

This  is no place to heat  medically of indigestion; yet it 
may not be amiss to warn all young Eastcrn atlventurers 
who wish to avoid it, that they will do wisely tolive on the 
plainest food, which should be well done; to dine, i f  pos- 
sible, on one dish, or two d~shes at most; not to take 
more than two meals in the day, the second certainly not 
sooner than six hours after the first ; not to be afraid of 
black tea, which, in moderation, is virtually stomachic; 
to masticate sufficiently, so as not to entail on the sto- 
mach a duty which does not belong to it;  to shun crude 
vegetables or fruits ; to prefer that liquor (sparingly used) 
which is least apt to produce acidity, such as Cape Ma- 
deirat of the best quality, sherry, or weak brandy autl 

For example, the w r ~ t e r  has knonn  many persons rrho could 
not take a singlc glass of J l adc~rn  vine at  the same me31 n ~ t h  
curry or  rnhl$gitin~e without b r ~ n g ~ n g  on heartburn In the course 
of four hours. 3 

t T h ~ s  wine 1s not In good repute on account of a p a t  deal of 
vile s t u 5  b a n g  sold under the name;  but the writer can declare 
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water; not to expose themselves to great heat more than 
duty requires ; to sleep wit11 the head high ; to take care 
that the bowels are kept regularly open;' and, if their ' 
situation renders it convenient, to use equitationt in the 
cool of the morning ;-in a word, always to manage them- 
selves, according to the best of their means, with a view 
to eschew, if possible, those disorders, whether hepatic nr 
otherwise, for the removal of which mercury is usually 
employed. The  frequent or indiscriminate use of that 
medicine is the ruin of many fine constitutions; ant1 In 

Hindostan, when employed by injudicious men (and espe- 
cially those lately arrived from Europe, who have been 
informed that in Intlia mercury will do every thing), 1s 
tenfold more destructive than the sword itself. 

What  the gouty, or those liable to become so, have 
either to dread or to hope from the climate of the East 
comes next to be considered. I t  has been remarked, that 
some nations are !ess subject to this malady than orhers. 
Pliny speaks of it as of more frequent occurrence in  Italy 
in his time than i t  was in former ages ;$ and he believett 
it to be of foreign origin, from the circumstance of there 
being no Latin name for it. The disease is very rare in 
China, and is said to be little known in  some parts of 
Germany. In Arabia it is seldom met with; but this 
does not appear to be the case in Persia, where, among 
that he has known more dyspeptic people benefited by uslng 111 

moderatlnn Cape RIadeira cf the first quallty (which can be had In 
London from those who deal In no other wines), than by any medl- 
clne \\-hatever. Bu t  it is chea a suffic~ent reason in our good 
country for its being eondemnef  - 

* After what has been already noticed of the misch~ef done hy 
ncglectlng constipation, it is scarcely necessary t o  say more;  but 
thls must be added, that  the m i t e r  never yet knew a bad case of 
llver or  dysentery In I n h a  that had not been preceded by costlvcness. 
T h e  p ~ l l  which he found most useful for keeplug the hovels open 1s 
the common comnpozind Coloqnth p ~ l l , - ~ t  never slckens the sto- 
mach nor grlpes. Four $rams of this u d l  usually be fonod sufficient, 
taken a t  bedtime, to ass~st  nature. Double the dose will generail) 
open the horrcls freely. + Of all modes of exercise the most conducive to health in  Indl:~ 
13 riding un horseback ; by soft trottin:/ there 1s a gentle implust! 
pven  to the iugesta, downwards, as ir-ell as t o  the Kilo, kc. ; and 
a tone and cnergy prodnced throughout the whole cirenlation. S o  
much cannot be said for hard galloping, which, in a torrid regon,  
often over-ag~tdtVs, and never {ads to he injur~ousin what are called 
nervorm hablts. 

f Hist. Nat. 11b. xxvi. cap. 10. 
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those who do not adhere strictly to the rules of temper- 
ance prescribed in the Koran, i t  is by no means uncorn- 
mon. W e  have never known more than onc Hii~doo who 
suffered from the gout. The iMohammedans are not so 
fortunate on this head ; nor can they expect to be so, for 
they are generally indolent, live freely, and [lo not often 
abstainfrom any of the good things of this world ~vhichi t  
i s in  their power to enjoy. From the facts beforeus, there- 
fore, me may conclude thnt the climate of our Asiatic 
territories does not encourage this disorder. European~ 
subject to it have for the most part long intervals between 
the fits; and when thesc do come on, they are generally 
slight. What  may be the positive cause of this mildness 
or infrequency of the disease in a hot climate it is cIif- 
ficult to determiile ; but as India proves adva~l tageous to 
the dyspeptic i t  may be equally so to the gouty, seeing 
that those are constantly the greatest martyrs to it who 
suffer most from indigcstion. I f  digestion be well per- 
formed, a wholesome chyle is ultimately produced. But 
if the chyme, from which the chyle is in the first instance 
separated, has been rendered corrupt by repletion or 
heterogeneous mixtures in the stomach, heartburn ensues, 
which is characterized by an acid of a peculiar nature,- 
and this we conceive to be the prime agent i n  bringing 
on both gout and gravel. D r  IVollaston has demon- 
strated, that the concretions formed in the joints of gouty 
persons are composed of an animal acid, termed the tcrtr. 
or lit11ic acid, together with soda. Such concretions ore 
no doubt hastened by frequent indigestions ; and cer- 
tainly the disposition to their formation is increased with 
advancing years and an over-indulgence in fermented 
liquors. Hereditary ills will assail us  in spite of our 
greatest care : those, however, who have such calamities 
in prospect ought not to despair, but to hoid in re- 
membrance, that as these maladies must have hat1 a 
commencement i n  the family, occasioned most likely by 
imprudence, so they may have a termination-the reward 
of persevering motleration. A rcsidence in India may 
also be considered favourable to the gouty on account of 
the free perspiration there experienced, which, there is 
ground to believe, carries off much pecGnt matter. 

TVe have had occasion to attend both Hindoos and 
~Iussulmans suffering from gravel or stone, but cannot 
say that these are maladies of common occurrence in 
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Hindostan. As for con firmed stone in a European habit, 
the writer never saw a case of it. But the affinity between 
gout and gravel being unquestionable, so it often happens 
that nel~hritic calculi are a sequel to gout, when it has 
assumetl a chronic form ; and we find, accordingly, that 
the children of gouty parents are often hereditarily dis- 
posed to both disorders,-some having a gouty, and others 
a nephritic, affection. The use of hard water has been 
supposed by Dr Lister to be a powerful cause of gavel  ; 
other physicians, again, ascribe more mischief to acid 
food. Were the latter a common source of the affection, 
we should see the Indians suffer more from i t  than they 
do, for they use limes, tamarinds, and similar fruits very 
freely. But while we cdnnot believe that the llatural acid 
found in ~egetables induces the coml~laint in question, we 
would ascribe that effect to the morbid acid produced in 
the first passages by indigestion. Perhaps no stronger 
argument ran be adduced to prove that a hot climate is 
beneficial in gravelish conlplaints, than the principle we 
find recolnlnentled by Dr Mason Goml,' who says, that 
whatever tends to promote a determination to the skin will 
be serviceablein such ailments, "for the skln itself becomes 
in this case an outlet for a discharge of a redundancy of 
acitl."+ 

I t  has occasionally become a subject of discussion, 
tvhether the climate of Inclia is better suited to those of 
[lark or h i r  complexions. This does not appear to be a 
matter of great importance, as the tropics, with proper core, 
will be found to agree well with either; though we must 
remark, that there is a sort of extreme fairness, accom- 
panied with ~vhiteliair, and very lightcoloured gray eyes, 
approaching to tllose of the Albinos, which is far from 
desirable in hot countries. Individuals so distinguished 
not only suffer much in their sight from the glare of 
sunshine, but, being often of lax fibres, they fall into those 
disorders to which such a frame of body is subject, and 
invariably get scorched on exposure to a heat from which 
others suffer no injury. This remark must be understood 

Study of Medicme, vol.  v. pp. 529, 524. , I .  
t Sever.il of the del~c~ous fruits of Indla contain little or no 

a c ~ d ~ t y  ; such as thcY7,sturrI apple (annons squamosa); plantain 
(musa paradls~aca) ; b n l l a c k ' ~  Ircu, t (annona retlculata), kc., and 
which, conse~pentlj~, may be used by those aho have the most de- 
licate d grstio~~, 
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to apply, not to what is commonly called a fair com- 
plexion, but to that almost unnatural whiteness of hair and 
skin which we sometimes see. There is also a degree of 
dark complexion, which me should not select for India, 
namely, that which isoften accompanied with torpor of the 
bowels, lanpuicl circulation, tlarli-coloureti frpees, grave 
manner,fullblack eyes, and not rarely apcculiar attachment 
to abstruse stutlies,-in fact, that class of appearances by 
which the melancholic temperament is cl~iefly character- 
ized. T o  young men of this complexion we should say 
that India is prejud~cial, as the natural or habitualmorbid 
torpor ~voultl be incrensetl by the wasting influence of 
great exudation,-sobriety of manner passlng gradually 
into a love of bec1usion.-dyspepsia putting on some of 
the distressing featuresof hypochoudriasis,-and intellects, 
frequently of thc noblest and most gcncrous cast, though 
in their reasoning faculty unimpaired, losing much of 
that manly energy which once constituted their principal 
charm. Upon the whole, complexions neither unusually 
dark nor peculiarly fair are best adapted to the East. But  
after all, as already hinted, this is a matter not worthy of 
much consideration ; and we know that the Romans of old 
said, " A'i~niunz ne  crede colo~z." Much more essential 
for India are, a perfect frame, a cheerful disposition, and 
good digestion. 

For the ~heumat i c ,  the warm climate of Asia is favour- 
able, with common pruderrce ; but this, though absolutely 
necessary, is, we are sorry to add, not always exercised. 
On  the contrary, to avoid the ncarly suffocating heat of' 
close nights, Europeans are too often tempted to sleep 
altogether in the open air, or, which is worse, behind 
wetted TATTIES, and they suffer accordingly: for these 
practices, as every medical officer who has been in India 
can attest, are two of the rnost undoubted sources, not 
only of rheumatism but of fever and palsy, among British 
troops. 

I t  is, we should imagine, scarcely necessary to observe 
how baneful the climate of the East is for those rvho have 
any tendency to mental derangement. Perhaps no cause 
has excited complaints of this nature ofteller than i~~ord i -  
nate heat; a fact rvhich is particularly noticed by Pine1,in 
his admirable work on Insal,ity. Cox, English writer 
on the same disease, and Dr  Arnot, have fully verified the 
correctness of the distinguished Frenchman's assertion; 
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and me feel concerned to say, that me witnessed too many 
deplorable instances of madness among the troops on the 
Coromandel coast, to have any doubts on the subject. I t  
may be farther remarked, that the operation of great heat 
is, in this instance, increased tenfold by a frequent use of 
mercurial medicines, which are, in our humble opinion, 
little short of a poison in those maladies commonly termed 
nervous. 

But, perhaps, of d l  disorders, that to which the climate 
of Tndia proves most ungenial is  serofuZa. No young 
man with a hereditary tendency to this complaint should 
on any account be sent to India, ~vllere we have never 
known one individual with the malady in  his habit rrho 
enjoyed tolerable health for ten months together. Sol- 
diers, so tainted, are totally unfit for the duties of their 
profession ; and, for the most part, after lingering a 
ferv years, burdens to themselves and to their regiments, 
they fall a prey to the most frightful and ravaging ulcers. 
Now this baneful effect of a hot climate upon persons so 
unfortunately predisposed is to he accounted fbr i t  may 
be difficult to say, as the state of darkness in which we 
have so long rvandered, regartling the proximate cause of 
affections of this nature, leaves u s  little more than a con- 
jecture. One thing is certain, that, as laxity of the sollds, 
and a general deficiency of bodily vigour, are knorvn to 
be the constant concomitants of the complaint, such a 
condition will be greatly increased by extreme heat, which 
enervates in no common degree. 

As to thc benefit or bad consequences of a residence ill 
India to such as have a predisposition to consumption, an 
opinion cannot be given with too much caution; as far 
as enlisting recruits for our foreign dominions goes, it is 
certainly wise to take no person whatever of doubtful 
stamina. I t  is an ascertained fact, that although the ma- 
lady i l ~  question is to bemet with in EIindostan among the 
natives, i t  isnot nearly so common as in Europe. Wehave 
aU seen the good done by a speedy removal to milder air 
 hen this disorder first threatens; and indeed a change 
of place," of whatever nature, would seem to have a 
happy effect. I n  preventing the suppuration of tubercles, 

... 
I have known several persons with the seeds of conaumptlon 

m thnr  frame, x h o ,  by frequent charrgc ot' climate, effectually suc- 
ceeded in avertlng the calamity. 
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therefore, the wann clime of Asia, we should say, might be 
safely recommendecl to such, for instance, as have simply 
a disposition to disease of the lungs, but on whom the ene- 
my has as yet made no direct attack. More especially the 
experiment might be attended with advantage to thuse who 
are not under the necessity of undergoing the hardships 
which thc poorer adventurer must encounter in the torrid 
zone. On the other hand, when the clisorder has once 
made a fatal breach in the lungs, the decay and weakness 
are greatly hastened by the enervating influence of exces- 
sive heat,-and death soon ends the scene. Where the 
greatest risklies, then, we shall not pretend to decide ; with 
such facts bcfore them, parents may be enabled to makeup 
their own minds. 

T o  conclude this part of the subject, we beg it may not 
be imag~ned, that the observations here advanced convey 
even the slightest censure on those liberal and able men 
who direct the affairs of our Asiatic possessions. The 
prosperity of that great branch of our foreign emplre 
proves the justice and humanity with which it is go- 
verned. The  fortunate termination of o w  Eastern wars, 
and of our other difficulties in that quarter, at a period too 
when Europe trembled under the scourge of the second 
Attila, sufficiently testify the talent with whichaffairs have 
beell conducted. Nur can the smallest blame attach to the 
authority which now presides over the medical depar t  
ment immediately connected with the passing of recruits 
for India. Zeal and assiduity are here as conspicuous as 
private cha~acter is benevolent and estimable. I n  the 
mother-country the evil consequences were not seen, ant1 
couldonly be remedied by representations from the distant 
territory in which they were felt; representations which, 
if we may judge from the result, must havc been as 
strongly urged as they were speedily attended to. 

PRESERVATION O F  HEALTH ON BOARD O F  SHIP, ANT) 

AFTER ARRIVAL IN INDIA. 

I t  may, we think, be safely said, that, generally speak- 
ing, young,men are healthy on board of ship during t h e ~ r  
way to Intl~a,-partly owing to the great care In supply- 
ing proper food, and partly to their not be~ng exposed to 
the vicissitudes of weather or intemperdte livlng. The 
chief inconvenience experienced is conhtipation, and this 
1s occasioned in two ways ;--the want of the same quan- 
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tity of vegetable aliment as on shore; and the increased 
perspiration, the natural consequence of entering the 
warmer latitudes. Young men are very apt to treat this 
complaint lightly. Sufering for days together little or no 
uneasiness, they pay no regard to it till incalculable mis- 
chief is done. If no medical officer is in immediate charge 
of the recruits going to India, i t  ought to he the duty of 
the surgeon of the ship, not simply to prescribe for thosc 
who request it, but daily lo see eve,:r/ young man on board, 
and to acquaint himself with the uctual state of each. I n  
this way, and in this way alone, can disease be arrested in 
its comn~encement, and many bad consequences avoidetl. 
I t  shodd also be the care of the medical officer to see that 
the youths are kept perfectly clean by frequent bathing5 
in salt water, so that there may be no obstruction to free 
perspiration, on which, me repeat, so much dcpends, 
while approaching, or on reaching the torrid regions. 
There need hardly be urged here the necessity of exercise 
to maintain good health; though in crowded ships i t  is 
sometimes difficult to obtain it. One of the easlest, and, 
perhaps, one of the best modes, is to get the young sol- 
diers to assist the sailors in performing such naval duties 
on declc as they can execute,--exercise being taken at 
hours when there is least chance of injurious consequence& 
from the heat. 

Mosl of these cautions will apply to the treatment uf 
young soldiers on their first reaching the Indian con- 
tinent; to which we may add, that the strictest rules 
ought to be enforced regarding the use of fruits, vegetable 
diet, and spirituous liquors. The two first, if partaken of 
injudiciously by the new comers, are a certain source of 
e v ~ l ;  indulgence in thelast is a never-ending bane to both 
old and young. Exposure to the heat of the sun must be 
avoitled as  much as cucumstances will permit, as ~t is a 
powerful exciting cause of disease. On this account it is 
safest to teach the military exercise in  the cool of the 
morning, or in the evening. Above aU things sleeping in 
the open air is to be shunned, as nothing is more perni- 
cious than heavy cold dews falling on a frame relaxed by 
the heat of a burning sun. . i.).' 

>YAh.AGr$ENT AFTER RETUHN TO EuRpq?. 
I f  a great change takes place in the hum& frame on 

first entering the wann latitudes, a correslion'ding' change 
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must also be occasioned by returning to the tempelate 
climate of Europe. I f  individuals thus restored to their 
nativeshores havenot already put  on flannel clothing, they 
should Iose no time i n  doing so, making the shirt-sleeves 
c m e  down as jilr os the wrist. Great attention nlust be 
paid to the state of the bowels, by the use, when necessary, 
of some ger~tle apelient. T h e  diet should be regular, 
avoiding 3s much as possible injurious mixtures;-in 
fact, dining when i t  can he (lone on one, or at most two 
dishes. With rcgal.11 1s nine, sherry and the best kind 
of Cape i\Iadeira are perhaps tile safest, as they contain 
little or no acidity; but crcn these must be used mode- 
rately. No  suppers should be taken. Nothing, me can 
say with the most perfect certainty, con~luces more to 
preserve the hcalth of Oltl Indians than gentle exercise 
on horseback. These remarks, it must be remembered. 
apply merely to those rvllo come h o n ~ e  free from any por- 
ticular bodily ailment ; those w l ~ o  suffer from peculiar 
atiections will of course make application to some pro- 
fessional Inan who has been long enough in I n h a  to 
acqnaiiit himself with the maladies of that country, and 
long enough rehlrned to have jutliciously remarked the 
effects of a change of cll~nate on the const~tution From 
misapprehension in such cases on the palt of inesperi- 
enced physicians, many an unfortunate is sent to Chelten- 
ham, or Bath, or Harro~vgite, who would have derived 
much more benefit from a very different tt eatment under 
the salutary and natural influence of his own native c11- 
mate. \Ire should not advisein every case to abstain from 
those valuable waters ; but it is certain, a very nice discri- 
minatiou is required toascertain when they are necessary ; 
and, farther, we must regret that no  such appointment 
has ever yet been made by the I-lonourable Company as 
that of a medical officer 1r1ho has had experience both 
in India and England, who could at  once be a pliysiclan, 
a guide, and a friend to sick officers on their return to 
their native land, often with incomes not well suited to 
afford many fees, and otherwise unacquainted with the 
most proper course for insuring co~nfort in a country, 
which, though their own, has become strange to them. 
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CHAPTER XII. 

OriEin of Astronomy-Op~n~ons of Baillp concerning the Antlqu~ty 
of that Scicnce~n India-Strikmg Coiuc~dence between the Indlan 
and lrablan Zod~acs-Hindoo Compotatlon of Time-Perlod~c 
Revolut~ons of the Planets-Theory of Eclipses-Figure of the 
Earth-Determlnat~on of Lal~tudes and Lo~~gltudes-RIuun's 
Parallax-Comp~~tation of Ecl~pses and of a Solar Year-Anti- 
quity of the Surya Siddiiur~ta and othor Astronomical Works- 
D~ficrnr~c~es and Errors of tho Hlr~doo System. 

TRERE are two powerful motives which at all times must 
have acted on the human mind, and excited man to the 
study of nature ;-one is the advantage to be derived from 
such kno\vledge in procuring the means of existence,- 
the other, the desire for knowledge which all men liavc. 
and some in so eminent a degree as to make its ~ u r s u i t  a 
principal object of their lives. 

The heavenly bodies are well adapted to call into action 
both thew motives; they would serve the hunter in direct- 
ing his path homeward from the chase, and the husband- 
man in choosing the proper time for preparing the soil and 
solving his seed. Their splcndour could not be overlooked 
by the most incurious; while their courses and the regu- 
larity of their motions must ever have been a fine subject 
for coiltemplation to minds of a more elevated order. 

The climate of India, and the occupations of mankind 
in the very early ages, were highly favourable to the most 
simple kind of astro~~omicnlobservations,--those made by 
the eye unassisted di th any instrument. But these cannot 
be considered as forming a science. The  origin of astro- 
nomy in any country must be reckoned from the time that 
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men began to reason from a recorded series of observa- 
tions, and to deduce from them the laws of the celestial 
motions. I n  all parts of the world the origin of astro- 
nomy goes beyond record, and is lost in the darkness of 
early history : hence there is a bountlless field for ingenious 
conjecture ; and tlle knowledge of the Hindoos in this 
department affords a topic which h ,~s  engaged the attention 
of tlae most eminent men tlurlng the last half century. 

The Indian astronomy has been the subject of an ex- 
tensive work by Bailly, well kno1r.n as a victim to the 
atrocities ~vli icl~ accompanied the French Revolution, and 
his views,-ingenious, plausible. ancl seductive by his elo- 
quence,-were adopted by one of the most elegant miters 
of this country, tlle late Professor Playfair, who gave them 
still greater \vr.cight by his high ~ep~ttzrtion for science, 
candour, sound judgment, ant1 diligence in the investiga- 
tion of truth. I t  was the opinion of Gailly that astronomy 
in the East was of vcry great antiquity indeed, inasmuch 
as he believed i t  to have been founded on observations 
made 3102 years before the Christian era; and hc has 
endeavoured, with great ingenuity, to establish his views 
by considerations drawn from the discoveries of modern 
times, with which he was intimately acquainted, and which 
no man could turn to better acconnt in support of afavour- 
ite system. I t  would seem, however, that he deceivetl 
himself in estimating the force of his arguments, and by 
overlooking the strongest objections to his hypothesis. 
His contemporaries Laplace and Delambre, who were 
also his friends, while they professed the highest respect 
for the learning and eloquence which h e  displayed in  his 
researches, nevertlieless declarcd their disbelief in his 
conclusions, and have proved them to be erroneous, by 
divesting his reasoning of the specious but deceptive dress 
in  which i t  is arrayed, and showing that some of the 
data which served as the basis of his system had been 
incorrectly assumed. Even his advocate and learned 
commentator, Professor Playfair, appears to have had his 
confidence in the truth of Bailly's views at last consider- 
ably shaken." 

The astronomy of India became first known in Europe 
through M. de la Loubere, who in the y e 3  1G87 was sent 
by Louis XIV. on an embassy to Siam. H e  conveyed 

* See Edinburgh Revle~v~  vol. XXIX.  pp. 161, 162. 
V O L  IU. T 
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thence the precepts of the Bramlns for the calculation 
of echpses; but these weie incomplete for want of an 
example to show them appl~cat~on, and it required all the 
sagaclty of the celebrated Cassin~ to explain their mean- 
ing. M. le Gentll, of the Academy of Sciences, brought, 
in  1772, from the coast of Coromandel, the tables and as- 
tronom~cal rules of the natlves of Tr~valore. These direc- 
tlons are much more extensive and complete than those 
of M. de la Loubere, and M. le Gentil has accompan~ed 
them wth examples, by which they can be easlly under- 
stood and put In prachce. I n  add~hon to these, there 
were found, In the Marine DepBt of Charts and Plans at  
Pans, two manuscnpts of Inthan tables, which had been 
tleposited by the astronomer M. de Llsle. H e  recelved 
one of them In 1730 from Father Patoulllet, who had 
correspondetl 1~1th  the lnlsslonaries; and the other had 
been sent from the East by Father du Cliamp to Father 
Gaub~l,  by whom they were commu~catecl to hrm in  
1752. The  first of these came from hIasuhpatam or from 
Narsapour, ant1 the second was hscovered at Chnsna- 
houiam in the Carnauc country. I t  mas from these four 
qets of tables that Bally composed h ~ s  Astuononzze In- 
d~ennc  et Oi z~ntulc. Slnce the time he wrote, very con- 
s~derable hght has been thrown on the subject by some 
members of a soclety instituted In Bengd for Inquiring 
Into the h ~ s t o ~ y  and antiqulkes, the arts, sciences, and 
hterature of Indla. Them labours have been pubhshed 
In the Aszatzc Researches, a work well known to most 
readers. 

The  oriental astronomy is confined to one branch of 
the sclence. I t  g17es no theory, nor does i t  even descnbe 
chstlnctly the celeshal phenomena I t  1s hnl~ted to the 
calcul+tlon of certain changes In the heavens, part~cu- 
Iarly eclipses of the sun and moon. and to the rules and 
tables by whlch these calculahons must be performed. 
The Brdmln, seated on the ground w~t l i  his shells be- 
fore hlm, repeats the enlgmatlcal verses which are to 
gulde hrs procedure, and from h ~ s  l~ t t l e  tablets of palm- 
leaves tdhes out thc numbers that are to be mpl9 e d i n  
~ f .  l i e  obtains his result artli certaunty and W&tion; 
but havlng httle knowledge of the reason of hi=*, and 
no w ~ s h  to be better Informed, he 1s perfectly sA@ed if, 
ns ~t usually happens, the actual commencement and du- 
ration of the echpse agree within a few mknutea with hls 
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retlictio~i. Beyond this his inquiries do not extend; and 
Eis observations, if he make any, go no farther than the 
determination of a meridian line, or the length of the day 
at the place of his residence. 

This astronomy, as exhibited in their treatises, com- 
prehends three principal objects : 1. Tables and rules for 
computing the places of the sun and moon. 2. Tables 
and rulesfor calculating the places of the planets. 3. Rules 
for determining the phases of eclipses. 

T h e  Indian philosophers, like aU others, have distin- 
guished that portion of the heavens in which the motions 
of the sun, the moon, and planets, are performed from 
the rest of the celestial sphere. This tract, which corre- 
sponds to our zodiac, they divided into twenty-seven equal 
portions, called lunar houses, each marked by a group of 
stars or constellations. This division was naturally sug- 
gested to the early inquirers in aU countries by the mo- 
tion of the moon, which makes a complete revolution round 
the heavens in  about twenty-seven days and seven hoiirs. 
That planet does not exactly pass over equal portions 
in equal times, but astronomy must have made some 
progress before this important fact could be ascertained. 
I t  is probable that her supposed uniform motion would 
be used by the first observers as the means of measuring 
out the heavens into equal spaces, and determining the posi- 
tion of the most remarkable stars. I n  this may the moon 
would serve the purpose of an astronomical instrument. 

Besides their lunar zodiac, they had another divided 
into twelve signs of thirty degrees each. This was purely 
mathematical, and served for the purposes of calculation. 
The divisions of this other zodiac were distinguished by 
names and emblems, and, what is truly remarkable, they 
are the same as those which are connected with the signs 
of our own ecliptic. This striking coincidence naturally 
disposes to the belief, that the Bramin and the Arabian 
zodiacs had a common origin. Sir William Jones thonglit 
they had not; but Mr Colebrooke, whose labours have 
thrown much light on Indian science, is inclined to a con- 
trary opinion. H e  considers the coincidence too exzct in 
most things to be the effect of chance, and, from the slight 
difference between them, h e  infers thatdne of the two 
nations must have taken its zodiac from the other, but 
not copied i t  mith servility. H e  says, " I apprehend that 
i t  must have been the Arabs who adopted, with slight 



variations, a division of the zodiac familiar to the Hindoos: 
this at least seems to be more probable than the supposi- 
tion that the Indians received their system from the Ara- 
bians. We know that the FIindoos have preserved the 
memory of a former situation of the colures compared to 
constellations which mark divisions of the zodiac in their 
astronomy ; but no similar trace remains of the use of the 
lunar mansions as divisions of the zodiac among the Arabb 
in so very remote times." 

Tbe almost perfect identity of the Hindoo zodiac mith 
ours mill appe& from the naines of their signs,- 

Jlc~rhu, the  Ram. Tulu, the Balance. 
Vn'rha, the Bull. Y~ischica,  the Scorpion. 
AIit'lrr~na, thc  Pair. Dhanas, the Bow. 
Gurcara, the Crab. Macnra, tlie Sea-monster. 
Q~rhu, the LIOII. Cwnbhn, the Ewer. 
Cnn!yn, the V~rgin.  Aftnu, the Fib. 

The zod~ac itself they call sodi-mandalunz, the circle of 
stars. The figures of the twelve asterisms have been spe- 
cified in Sanscrit verses by Sripeti, one of the early Bramin- 
ical m~iters, \vliich have been translated by Sir W. Jones 
as follows:-" The Ram, Bull, Crab, Lion, and Scor- 
 ion, have the figures of these five animals respectively. 
The Pair are a clamsel playing on a vina, and a youth 
wielding a mace. The Virgin stands in a boat on watcr, 
holtling in one hand a lamp, and in the other an ear of 
ricecorn. The Ralance is held by the weigher ~vi th  a 
ureigl~t in one lland. TheUorv by an archer ~vl~ose  hinder 
parts are like those of a horse. The sea-monster has the 
face of an antelope. The Ewer is a water-pot borne on 
the shoulder of a man, who empties it. The Fish are 
two, 1~1th their heads turned to each other's tail-and all 
these are supposed to be in such places as suit their seve- 
ral natures." There is a representation of the zodiac in 
the Asiatic Researches,' but it does not exactly agree mith 
the description now given. The Bull is entire, and not cut 
in two as in the Greek zodiac. In  the pair, the damsel 
has no rlna, nor the youth a mace,-they standembracing 
each other. The man lvho holds the Balance seems to be 
placing something in one of the scales. -The zodiac, 
tllerefore? proves that this sign is of great antiquit . It 
appears from tke worlis of Ptolemy that it7was dso in 
use among the Chaldeans. , . 

* Val, li. p. 303. 
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I t  would be important to know the time in which Sri- 
peti lived. A zodiac and twelve signs, the names and 
figures of which hear so close a resemblance, are not like 
the heavenly bodies, the obliquity of the ecliptic, or the 
sun's semidiameter, phenomena which have been the same 
in all ages, and would convey exactly the same notions to 
observers of the heavens who might have no communica- 
tion with each other. 

The  Bramins divided time into periods of seven days. 
Bailly supposed that this interval mas taken as a fourth 
part of twenty-seven days and seven hours,-the time of a 
complete revolution of the moon through the zocliac. The  
time of her siderenl revolution, however, was not so likely 
to have drawn the attention of these early astronomers as 
that of her passing through all her phases, which is  twen- 
ty-nine and a half days: the latter was, therefore, proha- 
bly first observed, and its fourth part might be taken for 
their week as reatlily as that of the other. But it is more 
probable that their period of seven days had a relation to 
the number of the planets. W e  learn from Herodotus, 
that the Egyptians had a week of seven days, which might 
be derived from a tradition of the time in which the world 
was created, but more probably bore a reference to the 
planets; the day was divided into twenty-four hours, ant1 
one of the seven heavenly bodies was imagined to rule 
over the succeeding hours, in the following order, viz. I. 
The  Sun;  2. Venus; 3, Mercury; 1. The Moon; 5. 8a- 
turn; 6. Jupiter; 7. Mars. Supposing the sun to be the 
presiding planet over the first hour of any day, he would 
also govern the eighth, the fifteenth, and twenty-secontl 
hours; the twenty-third hour would belong to Venus, the 
twenty-fourth to Mercury, and the first hour of the next 
day would be under the influence of the moon. I n  the 
same way the first hours of the following days, in  their 
order, would be governed by Mars, Mercury, Jupiter, 
Venus, Saturn, and after seven days the sun mould again 
preside over the first hour, and the other planets mould 
follow in the same order as before. Thus  the days of the 
week became associated with the names of the planets. 

Although the planetary names were given to the days 
of the ancient Hindoo week exactly in the same order as 
ours, their week had a different begir%ing. They reck- 
oned our Friday to be their first day. The names of the 
planets in the order of the days were,- 
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1. Souera, Venus. 5. Mangala, Mars. 
2. Sani, Saturn, 6. Bouta, AIercury. 
3.  rldditu, the Sun.' 7 .  BraIraspati, Jupiter. 
4. Somu, the &Im. 

And the names of the days of their week with the corre- 
sponding planets and the days of our week, are as fol- 
lows:- 

1. Soucl nvaram, day of Venus, Friday. 
2. Saniuaram, - Saturn, Saturday. 
3. Addttavaram, - the Son, Sunday. 
4. Somavaram, - the Muon, Monday. 
6. Afangalavarnm, - Mars, Tuesday. 
6. Boictaaaram, - Mercury, Wednesday. 
7. Brahaspativaram, - Jupiter, Thursday. 

It is a remarkable circumstance that the Bramins should 
have had a week, and tlwt the planets should have been con- 
nected with the days, exactly in the same order as in that 
of the Egyptians and Greeks, because i t  has no relation to 
their apparent magnitudes, their brightness, their distances, 
or any of their obvious appearances. The coincidence can- 
not have been the effect of chance, and there seems to be 
no way of accounting for it, but the supposition that the 
adaptation of the planets to the days must have had a com- 
mon origin, although it he now impossible to trace i t  back 
to its source. 'The nncshatras, or asterisms, which mark 
the moon's path in the heavens, twenty-eight in number, 
have names and presiding deities or regents; they have also 
their emblems or figures. This is their order, according 
to &Ir Colebrooke :- 

Nnmcs. Reprc~mled by 
1. Aswisi ,... ........................ a home's head. 
2. Bhurani , ......................... the Soni. 
3. Critics,. ......................... a knife or razor. 
4. Rohini ,.... ...................... a wheeled carriage. 
5. Alngasirus, ..................... an antelope's head. 
6. drdra ,  ........................ a gem. 
7. Punarvasu, ..................... a house. 
8. Pu.sllya,. ....................... an arrow. 
9. Aslesha , ....................... .a potter's wheel. 

10. Mag'ha, .......................... a house. 
11. PlraZgu7ri (preceding), . . .  co~ich or bedstead. 
12. Phalguai (follouiug), ....... a bed. 
13. Hasta ,... ..................... a hand. 
14. Chitra, ....................... a pearl. 
15. Swali, ......................... a coral bead. 
16. Vzsachup .................... a festoon of liq&. - 

* The sun and moon mere also cdled by other names, and there 
are variet~es of spelllug in those of the planets. 
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17. Annradha ,.... ............... a row of oblat~ons. 
18. Jyeshtha, .................. a ring or earring. 
19. Mula,. ...................... a 11on's tad. 
20. A s l ~ a d ~ a  ,... ............... a couch or elephant's tooth. 
21. Aslrrirllca (following), . . . .  an elephant's tooth, or a bed. 
22. Abhijzt ,... ................... a triangular nut. 
23. Srauana, .................. three footsteps. 
24. DhanisktAa,. ............... a drum or tabor. 
25. Satabkisha , .................. a circle. 

26. Bliadrapada , ............... I a couch or bed, or figure with 
t\ro aces.  

27. ~ h ~ d ~ ~ ~ ~ d ~  (following), a t"fln, or person with 2 double 
facc, or else a couch. 

28. Reuati , ....................... a tabor. 
M r  Colebrooke has compared the nacshatras of the I-lin- 
doos with the manzek of the moon or lunar mansions of 
the Arabians; and he has shown that the asterisms, which 
mark the divisions of their ecliptic, generally consist of the 
same stars that form the lunar mansions of the Arabians. 
I n  a few instances, however, they differ essentially : ant1 
hence again i t  is na t~ua l  toinfer that the Indian and Greek 
zotliacs must have been derived from the same source. 

Sir William Jones had, at an earlier period, given a 
description of the Indian zodiac, and the names of the 
nacshatras, restricting their number to twenty-seven. But  
he observes that, in  a representation of these fanciful 
signs, there is inserted a constellation of three stars, called 
Abhijit in their nuptial ceremonies, for solne astrological 
p rpose ;  and as this is one of the nacshatras in BIr 
Colebrooke's enumeration, it is manifest that the two 
agree. The names of the Indian months are derived from 
twelve of the asterisrns, in the usual form of patronymics ; 
for their pauranics (poetical fabulists), who reduce all 
nature to a system of emblematical mythology, suppose a 
celestial nymph to preside over each of the constellations, 
and feign that the god Soma, or Lunus, having wedded 
twelveof them, became the father of twelve gcnii or months, 
who are named after their several mothers. But thejyau- 
tishicas (the astronomers) give a more rational account of 
the matter, saying that when the lunar year was ar- 
ranged by former astronomers, the moon was at the full 
in each month of the year, on the very day when i t  entered 
the ~tacshatra,-from which that month is denominated. 
The  names of the months are,- .J 
1 .  Aawina. 4 .  Pausha. 7 .  Chaitra. 10. Ashara. 
2.  Cadica. 5. filaglia. 8. l'auacha. 11. Srauana. 
3. Jla~gasirsha. 6. Phalguna. 9. Jyuiahllm. 12. Bhadra. 
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From the two different accounts of the origin of the 

months, i t  is easy to understand that the history of a s  
tronorny as given by the Indian poets must be a tissue 
of absurdities. Indeed, there is an entire want of that 
soberness of description and precision of language, which 
characterize the science among the nations of Europe. 

I t  appears from the astronomical tables, that the ancient 
Hindoos knew that the intersection of the equator and 
ecliptic is not always in the same point, but that i t  is 
constantly retrograding on the latter in a direction con- 
trary to the order of the signs, and thereby producing an  
apparent motion of all the stars eastward from the equinoc- 
tial points ; so that the time between the vernal equinoxes 
in two succeeding years is less than the time in which the 
sun moves round the ecliptic. This  difference, called the 
precession of the equinoxcs, the modern Hindoos reckon 
to be fifty-four seconds in a year ; so that the period of a 
complete revolution of the equinoctial points will be about 
24,000 years. The precession is, indeetl, about four se- 
conds less than they suppose; but Sir W. Jones believed 
that the old Indian astronomers had macle a more accurate 
calculaeion, though they concealed their knowledge frolra 
the people with the view of imposing on them a higher 
idea as to the antiquity of their nation. Besides the In- 
dian tables already noticed, the astronomy of the Bramins 
has received farther illustration from some of their trea- 
tises, which have been discovered by the zealous exer- 
tions of certain members of the Asiatic Society. One of the 
most curious books in  Sanscrit, and one of the oldest 
after the Vedas, is a tract on religious and civil duties, 
hken, as it is believed, from the oral instructions of Menu, 
son of Brama, to the first inhabitants of the earth. Sir 
JV. Jones has translated, and given in the Asiatic Re- 
searches, a part of this work, which seems to relate to 
astronomy. I t  runs thus:-" T h e  sun causes the division 
of the day and night, which are of two sorts,-those of men 
and those of the gods: the day for the labour of all creatures 
in their several employments, the night for their slum- 
ber. A month is a day and a night of the patriarchs, 
and i t  is divided into two parts; the bright half is their 
day for laborious exertions, the dark half their night for 
sleep. A year is g a y  and night of the gods, .and that is 
also divided into two halves; the day is when the sun 
moves tolvards the north, the night when he moves to- 
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wards the south. Learn now the duration of a night and 
day of Drama, with that of the ages respectively and in 
order. Four thousand years of the gods they call the 
c ~ t t i c a  (or s a t ~ a )  age, and it4 Iimits a t  the beginning and 
at the end are in like manner as many hundreds. I n  the 
three successive ages, together with their limits at the 
beginning and end of them, are thousands and hundreds 
diminished by one. This  aggregate of four ages, amount- 
ing to 12,000 divine years, is calletl an age of the gotls; 
and 1000 such 11ivi11e ages addcrl together must be consi- 
dered as a day of Brama : his niglit also has the same du- 
ration. The  before-mentioned age of the gods, or 20,ooo 
of these years rnultipl~ed by 71, folm what is named a man- 
wantn~a .  There are alternate ereations and tlestructions 
of the world thiough innumerab l~n~anwanta~as  : the be- 
ing supremely desirable performs all this again and again." 
This  specimen of Hindoo chronology, which is believed 
to have been revealed from heaven, is sufficieut to show 
that clouds and darkness must forever hang over the origin 
of their science, and how difficult a taskit must be to elicit 
from such a mass of absurdity any thing that can be 
relied on even as an approximation to truth in  regard to 
astronomy. The  imn~ensely long periods spoken of in the 
preceding quotation have given rise to various conjectures 
~vhicli seem to be too vague to have any value. 

T h e  most ancient book of Intlian astronomy is the 
Surya Siddhanta, which the Bramins assert to be a divine 
revelation received 2,lG b,S99 years ago. Here we haye 
another example of the fabulous texture of the whole sys- 
tem of their chronology and astronomy. Indeed, i t  is 
quite evident that i t  must be vain to seek to discover froni 
such accounts the times at  which their systems were con- 
structed. I f  these dates can possibly be found, they must 
be discovered by a careful examination of the principles on 
which their tables are constructed. This  kind of annlysis 
has been actually employed by Bailly, Playfair, ant1 at a 
later period by Davis and Bentley ; but thegreat dl-gee- 
ment in the conclusions to which theseingenious men have 
come, seems to leave little hope that the truth will ever be 
absolutely discovered, or even any considerable approach 
made to it. 

AIr S. Davis, in a Memoir on the Astronomical Com- 
putations of the Hindoos," says, that many treatises on 
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astronomy in the Sanscrit tongue might be procured, and 
that the Bramins were very willing to explain them ; he 
also adds, that the books in this language are more easily 
translated than any others, when once the technical terms 
are understood. With a view to the computation of an 
eclipse, he procureda copy of the Surya Siddhanta, which 
had beenbrought from Benares, and also the Tika, which 
is  a commentary on it. 

According to this ancient work the I-Iindoos divide the 
ecliptic into 360 degrees, as has been already mentioned. 
Their astronomical year is sidereal, and begins at the 
instant the sun touches the sign Aries, which they call 
Mesha, or when be enters iuto the nucshatraAswini. Each 
astronomical month contains as many days and parts of a 
day as elapse while the sun is  in each sign, and the civil 
differs from the astronomical account of time only in  re- 
jecting the fractions, and beginning the year and months 
at sunrise, instead of the intermediate instant of the arti- 
ficial day or night. Hence i t  happens that their months 
are unequal, and depend on the situation of the sun's 
apsis, and the distance of the equinoctial vernal colure 
from the beginning of Meshu in the Hindoo sphere. I t  
was hfr Davis' opinion that the science of astronomy is as 
well understood in India at this time as ever i t  was; but 
that it is less general, because of the want of that encou- 
ragement which was formerly given to men of science by 
the native princes. 

In constructing tables of the celestial motions, astrono- 
mers fix on some epoch, from which, as a beginning, they 
reckon the motions of the planets. The ancient Hindoos 
chose for their term that point of time counted back into 
past ages, when, according to the planetary motions, as they 
had determined them, they must have been in conjunction 
in  the beginning of MesAa, which corresponds to our 
Aries, and they suppose that the world was then created. 
This, in regard to the planets only, would have produced 
a moderate sum of years ; but having discovered a slow 
motion of the nodes and apsides, they found that i t  would 
require a length of time corresponcling to 1,956,884, 890 
years, now expired, when they were so situated, and 
2,364,l l&,l10 years more before they would return b the 
same situation. U e s e  two periods united form the grand 
anomalistic period called a calpa, fancifully asmgned as a 
day of Brarna ; and this they divided into manwantaras 
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and into greater and lesser yugas. The use of the man- 
wantara is not statedin the Surya Siddhanta, but that of 
the nmhu or greater yug is sufficiently evident. I t  is an 
anomalistic period of the sun and moon, at the end of 
which the latter, with her apogee and ascending node, is 
found with the sun in the first point of Aries; the 
planets also deviating from that point only by the differ- 
ence between their mean and true anomaly. These cycles 
being so constructed as to contain a certain number of 
mean solar days, and the Hincloo system assuming that at 
the creation, when the planets began their n~otions, a 
straight line drawn from the equinoctial point Lanca, 
through the centre of the earth, would, if continued, have 
passed through the centres of t l ~ e  sun and planets to the 
first star in Aries, i t  was easy to compute their mean 
longitude for any time afterwards by proportion, thus :- 
As the number of days in any cycle is to the revolutions 
a planet makes in that cycle, so are the days given to its 
motion in that time ; and the even revolutions being re- 
jected, the fraction, if any, shows its mean longitude at 
midnight under their first meridian of Lanca. For places 
east or west of that meridian a proportional allowance is 
made for the difFerence of longitude on the earth's sur- 
face. The positions of the apsides and nodes are com- 
puted in the same manner, and the mean places being 
found, the true places were determined by applying an 
equation on principles which are also explained. 

I t  does not appear from the Surya Siddhanta, that the 
division of the maha yug into the satga, treta, dwapar, 
and eali ages, serves any practical purpose in astronomy. 
The origin of these hss, however, been ascribed to the pre- 
cession of the equinoxes. I n  every point of view, the latter 
is anomalistical. 

The time called nzurta (that is, mean sidereal) is esti- 
mated by respirations : six respirations make a ogicafa ; 
sixty vicalas, a danda; sixty dundm, a nacshatra day ; 
and thirty nacshatra days, a nacshatra month. The sa- 
van month is the time contained between thirty sufcessive 
risings of S u ~ y a  (the sun), and varies in its length accord- 
ing to the lagna bhztja (right ascension); thirty lit'his 
compose the chandra (lunar) month. The suura month 
is that in which the sun describes a #n of the zotliac, 
and his passage through the twelve signs Forms a year, and 
one of these years is a deva day, or a day of the gods; 60 
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deaa days multiplietl by 6 give a deva year, and 1200 
of the deva years form the aggregate of the four yugas. 
T o  determine the saura years contained in this aggregate, 
write the number 4,320,000 ; this is the maha yuga com- 
prehending the sandhi and sundhyansa (the morning and 
evening twilight). Divide the ca/pn by 10, and multiply 
tile quotient by 4, for the sutya yug, by 3 for the tretn, 
by 2 for the dzuapar, and by 1 for the cali yug. Divide 
either of the yugs by 6 for their twilights; seventy-one 
yug.r make a manwantara : a twilight is equal to the satycc 
yug, during which there is a universal deluge ; fourteen 
konwanlaras ,  including the tulilights, compose a cu@a ; 
and at the commencement of each cab7n there is a snndhi 
equal to the satya yug, or 1,728,000 saura years. One 
uaQm is a day with Brama; and his night is of the 
same length ; and the period of his life is 100 of his years, 
of which one half is expired, and of the remainder the 
first culpa is begun, and six ma7~uantaras, including the 
sandl~i,  are expired. The  seventh, in which we are now 
advanced, is named v n i v a s ~ a t a .  Of this twenty-seven 
fitaha yuys are elapsed, and ave are now in the satya yz~g of 
the twenty-eighth, which consistsof 1,728,000saura years. 
Hence the years, since the beginning of the cc~lpa, may be 
found ; but from this 100 times 474divine years must be 
deducted, or of that product multiplietl by 360 for human 
years, that heing the term of Brama's enlployment in the 
creation, after which the planetary motions commenced. 

By following out tbe calculations, the calpa is found to 
contain 4,320,000,000 years ; and the period of i t  elapsed 
at the end of the last satya age, when the S u y a  Siddhanta 
is supposed to have been written, 1,970,781,000 years. 

The bhagana, or zodiac, is divided into twelverasis, 
the rasi illto thirty blragu.~, the bhaga into sixty calas, 
and the cala into sixty sicalis. The rusi,  therefore, 
answers to a sign or 30°, the bhaga to a degree, the cala 
to a minute of a degree, and the cieala to a second. 

CVe have already given the Hindoo names of theplanets, 
and thf!refore need not repeat them. In one yug thesun, 
Mercury, and Venus, complete 4320000 n2adhyarna revo- 
lutions through the zodiac; Mars, Jupiter, and Saturnmake 
the same number of sighra revolutions; and theseanswer to 
whabwenow calMeir revolutions about the sun. Themoon 
makes 57753336 n ~ a d h ~ u v 1 a  revolutions, Mars 2296832 
nia&yama revo!utions, Mercury's s igh~us  are 17937060, 
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Jupiter's madhyamas 364220, Venus' sighras 7032376, 
Saturn's mudhyamas are 146568. The moon's apogee 
makes 488203, and her ascending node 232238 revolutions. 

The time between sunrise and sunrise is the bl~unzi 
savan day, of which the gug coi~tains 1577917828. The 
number of nacshntrn days is 1582237828, of clraizdrc~ 
(lunar) days 1603000080, of adhi months 1593336, of 
tit'his 26082252, of saura n~onths 51840000. 

From these numbers i t  has been found that 
The mean time of a iunat~on, . . . 29d. 1211. 44m. 2.79s. 
T~me of moon's sidereal revolution,. 27 i 39 12.64 
H~ndoo year,. ..... . .. .. . 365 6 12 36.56 
Revolut~ons of the stars in one yrar,..366 6 12 36.56 

I t  appears from a commentary on the Surya Siddl~anta, 
that the I-Iindoos ltnew that the moon revolves once on 
her axis in a lunar month, and consequently has the same 
side always towards the earth. They had also noticed 
the difference between her apparent magnitude in the 
horizon and on the meridian. 

According to their ancient astronomical treatise, the 
sun's apogee makes 387 revolutions i n  a calpa, that of 
Mars conlpletes 20-1., Mercury perforins 368, Jupiter's 
900, Venus' 535, Saturn's 39:  and these are all direct 
or accortling to the order of signs. The  number of revo- 
lutions of the nodes, which are retrograde, in a cnlpa, is 
for Mars 214, for Mercury 488, for Jupiter 174, for 
Venus 903, for Saturn 662. I t  has been observed by blr 
Davis, that although the planetary motions, as above de- 
termined, might have served for computations in the time 
of Meya, the author of the Surya Siddl~anta, yet for many 
years past they have ceased to agree with the observed 
places in the heavens, and therefore corrections have been 
introduced, by increasing or reducing the numhers. Thus 
the revolutions of the moon's apogee and node are each 
now augmented by four in  a yug: the nature of these 
corrections, called bija, is explained in the Tika. 

Although the S u q a  Siddlrantu, which professes to bea 
divine revelation, ought to have given correct elements of 
the planetary motions, yet the Vislinu Dhermotte>.directs 
that the planets be observed with an instrument, by means 
of which the greater or less agreement between the ob- 
served and computed places may be merrnined, and an 
allowance of Biju made. 

T h e  following table contains the periodic revolutions of 
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the planets, and of their apsides and nodes, according to the 
S ~ ~ r y u  Siddhanta. The  bija, or corrections, are wanting. 
The  inclination of the orbits is given and the obliquity of 
the ecliptic is 24' It is the same in their ktronomical 
treatises written only 268 years ago ; so that the Hindooe 
rlo not appear to have discovered any diminution,-a 
proof that they were never accurate observers. 

ELEMENTS O F  TEE PLANETS ACOORDINQ TO THE SURYA 
SIDDHANTA.' 

Thelongitude of the sun's apogee, reckoned according to 
the Hindoo account, differs at this time from modern ob- 
servations lo 20' : and there is much greater disagreement 
with respect to the aphelia and nodes of the other planets. 

I t  has been suppose11 that the days during which 
Brama is said to have been employed in the creation, and 
which the Surya Siddhanta dlrects to be subtracted to 
have the tirne since the planets began their motions, are 
merely a correction introduced to compensate the errors 
which have been discovered since the composition of the 
work. This is probably a true explanation; and'bence 
we see the utter uncertainty which pervades the whole 
system of astronow delivered in that treatise. , .. , 

* 'rhe p r l o d u  nrl- rrrl :on~d in days and clnnrlrrs, ,nolds, t.icubs, 
ui which each denoniinnt~on cor~taine s ~ x t y  of the next lower.  
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W e  have now, according to the EIindoo system, the 
mean motions of the planets, their nodes and apqicles, and 
the time since they were in conjunction in the beginning 
of Aries; and from these their mean longitude may be 
found for any proposect time. The  Surya Siddhanta 
however says, that it is not necessary to assume so re- 
mote a period ; for the computation may be made from 
the beginning of the treta age, at which instant all the 
moveable points of the heavens mere again in conjunction 
in Mesha, except the apogees and ascending nodes, which 
must therefore be computed from the creation. The pre- 
sent Hindoo astronomers, therefore, go no farther back 
than the cali yug in determining the mean longitudes. 

For the equation of the centre a problem in trigono- 
metry is required : This is given in the Surya Siddhanta, 
and it is  one of the most curious and interesting parts of 
the treatise ;-it will be described in the sequel. 

T o  account for t l ~ e  apparent unequal motion of the 
planets, which they suppose to move uniformly in their 
orbits, they have recourse to excentric circles, and tleter- 
mine the excentricity of the orbits of the sun and moon 
with respect to that circle, in which they place the earth 
as the centre of the universe, to be equal to the sines of 
their greatest anomalistic equations. The  Hindoos in 
this agree with the ancient Greek astronomers, but their 
calculation is very different. They substitute an epicycle 
instead of the excentric, which comes to the same, but 
what is peculiar and difficult to explain, they make the 
radius of this epicycle vary at every degree, which thus 
goes on diminishing from 0" to 90" of anomaly. Indeed 
i t  is not the radius which they make truly to vary, but 
the circumference of the epicycle ; thus they render the 
calculation needlessly complex. There is another singu- 
larity : although the equation of the moon is more than 
clouble that of the sun, the variations of their epicycles are 
sensibly the same. Thus, like the Greeks, the Indians 
have their theories of excentricsand epicycles ; but instead 
of calculating by the rigorous rules of trigonometry, they 
have introduced an empirical term for which there is 
neither reason nor necessity. The vulgar among the 
Bramins believe that eclipses are occasioned hy the mon- 
ster Rohere, and they join to this *a others equally 
tainted with ignorance and absurdity. This belief being 
founded on declarations contained in works supposed of 
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divine authority, which no pious Hindoo can call in ques- 
tion, some astronomers have been cautious in explaining 
the passages in these books which do not accord with the 
principles of thcir system. They havejustified as well as 
they coulil propositions which disagree with the grounds 
of their science, observing that certain things indicated in 
the Sastra.9 might have been so formerly, and may be so 
still, but for astronomical purposes astronomical rules 
must be followeil. Others, with a bolder spirit, have at- 
tacked and refuted unphilosophical opinions. Their as- 
tronomer and mathematician, Bhascara, argues, that i t  is 
more reasonable to suppose the earth to be self-balanced 
in infinite space, than to he supported by a series of ani- 
mals with nothing assignable for the last to rest upon ; ant1 
another commentator says, that by 9,ahu and cetu, the 
head and bilof the monster, the posi tionof the moon's nodes 
and her latitude are meant, on which eclipses certainly 
depend; but he does not therefore deny the reality of ruhu 
and eetu, theexistence of which hesays may be maintained 
as an article of faith without prejudice to astronomy. This 
appears to us very absurd; but it is not more so than the 
subterfuges to which Copernicus and Galileo were forced 
to have recourse, to shelter the true doctrines of astronomy 
against the denunciations of the Church of Rome. 

The  Hindoos consider the earth as spherical, and sup- 
pose its diameter divided into 1600 equal parts or yojam. 
The Surya  Siddl~a7zta states the circumference in round 
numbers to be 5059 yojans; but in the Purancrs i t  is 
declared to be 500,000,000 yojan.9,-and to account for 
this diEerence, a commentator says that the yojan of the 
Surya Siddkr~ntn contained 100,000 of those of the PC- 
mnm. Some say that the earth was really of that size in 
some former calpa, and others believe that from the equa- 
tor, southward, the globeincreases in bulk : but for astro- 
nomical purposes the dimensions given in the Surya must 
be assumed. 

To  find the latitude of aplace the Hindoos observe the 
length of the shadow of a perpendicular gnomon when the 
sun is in the equator, and compute by their geometry the 
icngle which the instrument makes with the line d r a m  from 
its top to theextremity of the shadow. Thisis thelatitude. 

The longitude Wtlirected to be found by observations 
of lunar eclipses, calculated for the meridian of Lanca, 
which passes through Ougein, a place in the Mahratta 
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dominions. Benares lies sixty-four yojans eastward from 
this meridian ;-its longitude is therefore forty-four palas. 

T o  determine the moon's distance, or her parallax, they 
observe the time of her rising, and compare it witli the com- 
puted time; the difference is the time in which she describes 
an arc of her orbit, equal in length to tlie earth's semi- 
diameter; and this difference of time is to her periodic 
month as 800 yojans to the circumference 324,000. They 
neglect refraction, of wliicli they seem to have no knon-- 
ledge, although they are not quite ignorant of optics, be- 
cause they know that the angle of incidence is equal to the 
angle of reflection of a ray. They also reckon the morion 
along the sine instead of the arc. In  this way they find 
the parallax to be 53'201', and her distance from tlie earth's 
centre to be 51570 yojans, which answer to about %0,18-1. 
geographical miles. European science has determined it 
to be about 240,000 miles, which is about a fifteenth part 
more than the Bramins had calculated so long ago as the 
time of DIeya, the author of the Suryn Siddhanta. 

The Hindoos suppose that all the planets move in  their 
orbits with tlie same velocity. The dimensions of the 
moon's orbit being known, those of the other planets are 
determined by tlie rule of proportion. 

T o  find the diameters of the sun and moon, the time 
that elapses between the upper limb of the rising sun 
touching the horizon and tlie lower limb reaching it is 
observed ; in this way the sun's diameter has been found 
6500 yojar~s, and that of the moon 480 yojans. These 
diameters are varied according as they exceed or fall short 
of the mean in  the calculation of eclipses. When the 
moon's anomaly is three signs, her diameter is reckoned 
to be 32' 2 b", which is sufficiently exact. 

The calculation of an eclipse of the moon, by the prin- 
ciples of European astronomy, witli the aid of the more 
simple tables,-those in Ferguson's Astronomy for ex- 
ample,-is not a tedious operation. I t  is, however, other- 
wise according to Indian principles. The  first step of the 
orocess is to find the number of mean solar davs from the 
iime of thc creation to the time of the ccl i~~sc ; ;llc ~ tcs t ,  to 
find tl~c~rlcan lun=i:ude ot'tlle sun,moon, ant1 this nscentlin# 
node, and these &e determined Gy very tedious operatio~G 
ir, multiplication and division. The  amonomical calcula- 
tionsin Europe led to some ingenious devices by which the 
labour was abridged, and, at last, to the important invention 



of logarithms. T h e  Indians had a similar or even greater 
stimulus to their ingenuity ; but it does not appear to have 
led to any abbreviation of their method. 

Those curious in such matters may see a specimen of 
the calculation of an Indian eclipse in the second volume 
of the Asiatic Researches,-also in Delambre's Astronomic 
S,zcien?ze. From the whole operation this writer has 
tlralvn the following conclusions:- 

1. The computation of an eclipse by the Indian tables 
is an operation of excessive length. 

2. These ancient tables are very inaccurate ; althoug!~, 
if we believe Bailly, they were deduced from observations 
nlade at  very long intervals, and for that reason ought to 
have given the mean motions of the planets with consi- 
derablc precision. 

3. There ale three other Inclian tables, more modern, 
which give errors of 28", 51m, and 12"', in the time of 
eclipces ; ant1 errors of from 12"' to 20m, and even to 32"' 
in the time of their duration. 

4. The calculations of the Hindoos are less geometrical 
than those of the Greeks, and, like theirs, they depend on 
escentrics and epicycles, which are disfigured by empirical . . 
suppositions. 

5. The  Indian tables can be of no use in correcting the 
mean motions of the planets, although Bailly belkvetl 
that they might be so employecl. 

6 .  I t  is a remarkable circumstance that the Intliml 
theo~ies of astronomy make no mention of observations or 
even of an instrument; but, indeed, there is no proof that 
the theories were really formed by the Indians. Moreover, 
we cannot place the least confidence in  them, because me 
are entirely unacquainted with the principles of their foun- 
dation, and have no means of estimating the errors that 
inay have been committed in making the observations. If 
are judge of them by those ~vhich we know to have been 
~nntle 1600 or 1 ROO years ago, their observations must hare 
been very inclifferent, or even utterly worthless. 

7. Lastly, the knowledge which the Indians had of 
astronomy is greatly inferior to that of theGreeks. 

The  Indian methods of calculation &e altogether 
different from those of Hipparchus ; they have given no 
demonstration,-Mlile the Greeks on the contrary have 
fully explained the formation of thcir tables. The  modern 
astronomy has been formed tiom the wri t ing of Ptolemy: 
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%is three centres, those, namely. of the equant, of the 
escentric, and of the zodiac, led Kepler to the centre and 
two foci of his ellipse. However well instructed we may 
suppose the Indians to have been, their science and their 
discoveries have hitherto been, and always ~vill be, useless 
.to us. That  the Europeans received any knowledge from 
them is more than doubtful ; while it is certain the Greeks 
formed the Arabians, the Persians, the 'l'artars, and our- 
selves. Bailly would indeed have us believe that Hip- 
parchus knew the Indian tables; but there seems to be 
no  reason for this supposition, seeing he has not taken 
their solar escentricity, nor the inclination of the lunar 
orbit. As he d~ffers from them in these essential points, 
we must conclude that he found for himself all that he 
has taught the moderns. 

Rfr Davis' nlemoir on the Indian Astronomy, as de- 
livered in the Surja Siddhanta, does not go beyond lunar 
eclipses, and i t  gives rather an unfavourable notion of 
what they have dcne in  regard to solar eclipses. Their 
parallax of jl', so ill determined, and the variations, 
which are not better, throw p e a t  uncertainty on ecllpses 
of the sun and occultations of the stars and planets. 

I t  is singular that the Indians, the reputetl inventorsof 
rlecimal arithmetic, should in all their calculations hme 
made continual use of sexagesimal fractions. I n  these the 
numbers which expressed the days in their prodigiously 
long periods went far beyond the limits of the Greek 
arithmetic. I t  would be curious to know how they es-  
press such large numbers. I n  the third volume of the 
Asiatic Researches, Rlr Davis has given, in a memoir on 
the Indian cycle, a translation from the Sanscrit of a 
method for determining the length of the solar year. 
T h i s  consists in observing the sun's anlplitude at rising, 
o n  a day about the time of an equinox, and again on the 
day before he has completed a circle round the heavens 
from his position on that day, and on the next day when 
he has more than completed it, also noting the tirnesfrorn 
the first observation. Thus the number of whole days in  
the ycar will bc known, and the fractional part to bc.addec1 
will be the same part of a day that the difference be~weerl 
the middle amplitude and one of the xtremes (that first 
observed) is to the difference betmeenke extremes. T h e  
amplitudes, or rather their differences, are to be determin- 
ed by marking the sun's position at rising on a horizontal 



circle of considerable mabpitude. This method is  i n g e  
nious, and i t  would be improved by observing the sun's 
position at  rising on several days before and after the year 
is completed. Theoretically it is  good, but probably it 
was never put in practice; and with any horizontal circle 
such as the Hramins might be supposed to possess, was 
not likely to lead to much certainty. 

T h e  Surya Siddhanta being regarded as the oldest astro- 
nomical treatise among the eastern philosophers, it is im- 
portant to know the time at  which it was composed, for 
i t  is  now generally admitted that the Hindoos are a very 
ancient people. Bailly believed that their astronomy was 
founded on observations made more than 3000 years be- 
fore the Christian era; and, in particular, that their tables 
of the sun and moon were determined by actual observa- 
tions made at the beginning of their celebrated era the tali 
uuy, which mas 3102 years before the reign of Tiberius. 
i t  might, however, well be doubted whether they had any 
books of such extraordinary antiquity. T o  dissipate 
these delusions &Ir J. Bentley has given to the world ,i 
memoir, the object of which is to determine the age of the 
Surya Siddhanta,' and in this he has clearly explainetl 
the manner in which their tables were formed. W e  ha\.? 
seen that, in their system, certain parts of time were fixetl 
on as epochs at which the planets are assumed to ha \s  
been in a line of mean conjunction with the sun in  the 
beginning of Aries. From these the astronomer carried 
on his calculations as if they had been fixed by actual ob- 
servation, and thence determined such mean annual motion 
as would give the positions of the planets in his own times 
so as to correspond as nearly as possible with the observa- 
tions then made. 

In  fixing on these epochs, the first Hindoo astronomers 
took the precaution to throw them sofar backintoantiquit). 
that the difference between the assumed and real places of 
the planets, whatever they might be at that time, would, 
when divided by the number of years reckoned from the 
epoch, be a quantity too inconsiderable to affect the mean 
annual motions deduced from thence for seyer4 years. 

For example, let an epoch of mean conjunction be as- 
sumed at  only the distance of 64~,OoO years, and without 
considering what M s  the actual position of. the planets at 

Aslatic Re.carches, vol. n. p. 540. 
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that time, which cannot certainly be known, let us suppose 
that they were all in  conjunction with the sun in Aries. 
Now, since a planet cannot bemore than half the circumfer- 
ence of the heavens, that is, six signs or 180 degrees from its 
assumed fictitious place, the error that will be made in de- 
termining its mean place, at any time within a considerable 
interval before and after the period ~vlien the tables mere 
actually constructed, will not exceed 1So degrees divided 
by 648,000, that is, one second of a degree,-an error not 
greater than would be made by the modern European tables. 

This  is 3Ir Bentley's idea of the manner in which the 
Indian tables were constructed; and Delambre says, that 
i t  coincides nearly with the conclusion which he himself 
had formedwhen hefirstreadBailly'sAst,anomieIndienne. 
H e  made thesupposition that in 1491, or any other year, 
if an astronomer knew the places of the planets, and their 
mean motions, it signifies not ~vhether well or ill deter- 
mined, he might thence find the epoch of a general, or 
almost general conjunction ; for a conjunction rigorously 
exact is  impossible, unless we go back to a very remote pe- 
riod indeed. But without going unreasonably far back, he 
might find a time when the planets were all in the cornpass 
of an arc of some degrees in extent. H e  might then, 
neglecting the differences, feign that they were all at  thr 
same point (it might be zero or any other point). The 
degrees thus neglected, divided by the number of years, 
would be reduced to insensible fractions, which ~vould be 
corrections to be made in the annual motions. I t  is  no 
doubt in this way that all the civil and astronomical periods 
have been found. " This idea," continues Delambre, "is 
so natural, that I have always been surprised i t  (lid not 
make Bailly drop his pen. I t  has prevented me from 
placing the least confidence in the pretended proofson which 
he has rested, and which I would never have discussed, had 
I not been obliged to do so in a history of astronomy." 

M r  Bentley, to exemplify his idea of the formation of 
the Indian tables, has supposed the planets to have been 
in a line of mean conjunction in the beginning of Aries 
at the commencement of the cali yug, that is, at inidnight 
between 17th and 18th February, 0. S., in the year of the 
dulian period 1612, on the meridian of Lanca (76" 50' E. 
long.) H e  then, by proceeding on theTrinciple \vhich.he 
believed to have been employed in  forming the I n d ~ a n  
tables, and using those of Lalande, hasdeduced aset of mean 
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annual motions of the planets on the kindoo sphere, which 
differ but a few seconds from the same motions as given 
by Lalande. Now, had a European astronomer, who was 
ignorant of the oriental method, found these fictitious mo- 
tions in their tables, he would have been deceived by ap- 
pearances, and have supposed them to be of great antiquity. 

The Hindoo systems of astronomy may be divided into 
three classes. 

The  first class supposes a general conjunction of dl the 
planets, their apogees and nodes, in the first point of Aries, 
and this conjunction has for its period the cc~lpa of Brama, 
which con~ains 4,320,000,000 years, and which began 
1,972,944,000 years before the caH yug. I t  appears that 
the astronomer Bramagupta was the author of this enor- 
mous period. 

The second supposes a general and true conjunction at 
the end of the calpa of Varaha, with a mean conjunction 
at the end of certain cycles. The calpa of Varaha is of 
the same length, but  i t  began 17,064,000 years later. 

The third does not suppose any conjunction either at 
the beginning or end of the calpa. 

The writings of Bramagupta, the Siddhanta, and the 
Sironlani of Bhascara, belong to the first class ; none of 
which assume a conjunction at the cali yug. Again, the 
Surya Siddhanta, Soma Siddhanta, Vasishta Siddhanta, 
and such others as assume a mean conjunction at  the 
beginning of the cali yug only, as the J u t  Karnob of 
Varaha, and the tables of Trivalore, belong to the second. 
And to the third belong the Bvclnla Siddhanta, Vishizu 
Siddhanta, Bhasvoti, Drubo Rothono, Chondrika, and 
otber Siddliantas. These are constructed on the prin- 
ciples of the European astronomy. 

hlr Bentley lays down this as a canon, '' that the most 
certain mode of investigating the antiquity of Hindoo 
astronomical works is, by comparing the positions ant1 
motions of the planets computed thence with those de- 
duced from accurate European tables; for it must be 
obvious, that every astronomer, be his system what it mill, 
whether real or artificial, must endeavour to give the true 
position of the planets in his own time, or at least as near 
as he can, or the nature of his system will permit, other- 
wise his labour w u l d  be totally useless. Therefore, 
having the positions and motions of the sun, moon, and 
planets, at any proposed instant of time, given by compu- 
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tation from any orignal Hindoo system, and having also 
their positions and nlotions deduced from correct European 
tables, for the same instant, we can thence determine the 
point or points of time back when their respective positions 
were precisely the same in both." 

Proceeding on this apparently reasonable principle, he 
finds the motion of the moon's apoaee, according to the 
Surya Siddhnnta, and thc tables of Lalande, to be 42'10.9". 
Now, suppose that Varaha (the real author of the Surycz) 
had determined for his own time the position of the apo- 
gee, it woultl follow that, at the end of 100 Hindoo years, 
there would he an error of 42' in the place of the moon ; 
at  the end of two centuries, the error would be double ; 
and, according to this itlca, the apogee must have been 
determined by observation 605 years before the epoch of 
1799, that is, in 1101~ of our era. 

By similar calculatious on the node, he finds 580 years. 
The  eqoations since found by Enplace change somewhat 
these conclusions; besides, i t  is impossible to answer for 
the positions determined by Varalia. 

By the motion of the sun's apogee, the time when the 
observations were made on which the tables were con- 
structed, comes out 1105 years. But  the motion is so 
slow, and so difficult to determine, that this result ought 
not to be reckoned with the others. 

Mercury, ml~ich separates so little from the sun, gives 
a result with a contrary sign ; from this nothing can be 
determined. 

Venus gives 860 years; and Mars 340, which is evi- 
dently toolittle. 

For Jupiter, Saturn, and the sun, Rlr Bentley makes 
use of new eqiations. 

The aphelion of LMars gives 641 years. The  sidereal 
year 736 common years. The  whole brought together 
stand thus,- 

Fmm the moon's apoqec, .................... 605 Years. - node, .................... 580 
............... Sun's apogee, 1105 

...................... Venus,. 8fi0 
Mars , ............................ 330 
Moon, ............................ ,759 
Jop~ter, ....................... .875 

.. .................. Saturn, O. 805 
................. Mars' aphelion ,... ,641 
............. Length of the year , 736 - 

.................. ; Total , 7306 
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which, being divided by 10, the number of resulta, in 
order to get the mean, gives 731 years nearly for the age 
of the Surya Siddllrunta, which differs but five years from 
the age determined by the length of the year only. 

Mr 13entley says, that, independently of all calculations, 
it IS known from the Hindoo books by whom the Suyar 
Siddhanta mas written, a ~ i d  when; for in thecommentary 
on the Bhasvoti it is declared that Varaha was the author 
of the work. Now, the Bhasvoti was composed in the year 
1021 of saka, by Sotanund, a pupil of Varaha, and under 
ml~ose directions he wrote his commentary. Varaha must 
then have been alive, or at least a short time before. Thls 
agrees as nearly as possible with the age above deduced; 
for the Bhasvoti, in the year 1799, .the timc when Mr 
Bentley made his computations, was exactly 700 years old. 
I t  is extremely probable that the name of Varaha must 
have been attached to the Surya Siddhanta when i t  was 
first written ; bul that, after his death, priestcraft found 
means to alter it, and to introdlice theabsurd story of Meya 
or JIoya having received i t  through divine revelation at 
the conclusion of the satya yug. Indeed, according to 
Bentley, a number of other astronomical treatises were 
then framed for the purpose of deception,-some, i t  was 
pretended were delivered from the mouth of one or other 
of their deities, as the Brama Siddhnnta, Vishnu Sidd- 
hanta, and the works of Siva, commonly called Tontros. 
Others, i t  was said, were received through a similar chan- 
nel, and among them the Soina Siddhanta; while another 
sct were ascribed to sages who livedin the remotestperiotls 
of antiquity, as Vasislrta Siddhanta, and other Siddhantus, 
to the number of about elghteen altogether, including the 
Sulya Siddhanta. These are now called the eighteen 
original shavters of astronomy, although there be not 
above three or four of them original. 
31. Delambre says, that the system explained in Mr 

Bentley's memoir is so simple and reasonable, that it 
might have been formed without the aid of the Indian 
books ; but now, mhen it appears as the result of a careful 
examination of them, it seems to be placed beyond d 
doubt. On the whole, i t  is manifest, that the Hindoq as. 
tronomy is errtirely different from ours. I f  there be any 
resemblances, they k v e  arisen out of the nature of the 
science, or from what the Indians have borrowed from 
the Arabians, who were instructed by the Greeks, rather 



than from any thing borrowed from the orientals by the 
Arabians, or by the Greeks. The  enigmatic metl~ods of 
the Ir~dians were never known to the latter people, and 
indeed have only been explained of late years; so that they 
have taken nothing in astronomy from the East, except, 
perhaps, the constellations, and even this has not by any 
means been proved. As to the mathematical doctrines in 
the astronomy of the Europeans, they were their own, and 
they havedemonstrated them, while the Hindoos hnveesta- 
blished nothing. I t  cannot even he shown that the Indians 
have ever observed, nor are there amongst them any origi- 
nal observations of which the date is certain. I t  is remark- 
able that a nation, who could compute eclipses, and who 
now announce them in  their almanacs, have not recorded 
even one as having been actually observed ; while the 
Chinese, less skilful calculators, and still less expert geome- 
ters, have long noted them in their annals. W e  have been 
toltl of their spheres and their gnomons ; but the gnomons 
of Hindostan appear to have served merely as sundials, or 
for determining thelatitude of aplace. I t  is surprising that 
we have never heart1 of the solstitial shadow, and but rarely 
of the equinoctial shadow; that the Surya Siddhanta 
only slightly mentions the armillary sphere, which served 
to divide the zodiac into ~~ueshu tras ;  and that we find 
only in  the commentary some imperfect notices, but no 
actual observations. Their armillnry sphere, with a ter- 
restrial globe in its centre, and all their planetary orbits, 
resemble thefurniture of a cabinet rather than instruments 
intended for practical study. With their obliquity of 
2d0, their ignorance of refraction, the errors which they 
would no doubt make on the altitude of the pole, i t  is not 
easy to see how they could find with any accuracy the 
longitude and latitude of the stars. They have only de- 
signated twenty-seven, that is, one in each nacshatra, 
and their positions arc only ghen  in  degrees. 

W e  believe enough has been now said on the Intlian 
astronomy. The opinions which we have followed are 
those of Sir William Jones, hlessrs Davis, Bentley, ant1 
Colebrooke, as delivered in the Asiatic Researches, and 
which have been adopted by Delambre,-ahigh authority 
in the history of this scieace. On a subject which has 
been so much contested, i t  will no d o s t  be highly s a t i s  
factory to have also the opinion of the celebrated Laplace, 
the author of the iVI6canique Cileste. He says, " The 

I 
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Indian tables suppose an astronomy considerably advanced; 
but all tenils to produce a belief that it is not of high anti- 
quity. Here I differ, mith much regre1 from the opinion 
of an illustrious and unfortunate friend. . . . The Indian 
tables have two principal cpochs, one 3108 years before 
our era, the other 1491. These epochs are connected by 
the motions of the sun, the moon, and the planets, in  such 
a manner, that departing from the position which the In -  
dian tables assign to the stars, at  the second epoch, and 
returning to the first, by means of these tables we find the 
general conjunction whichis supposed at that epoch. The 
celebrated philosopher to whom I have alluded (Bailly), 
has sought to establish in his Indian Astronomy that this 
first epoch mas founded on observations; but, notmith- 
standing his proofs, exhibited with that clearness which 
he knew so rvell horn to spread over the most abstract 
subject, I consider it as very probable that i t  has been 
imagined in ortler to give a common origin in the zodiac 
to the celestial motions. Our latest astro~lomical tables, 
improved by a comparison of theory with a great number 
of very precise observations, do not allow us to admit the 
supposed conjunction in the Indian tables, They even 
present differences much greater than the errors of which 
they are susceptible. Indeed, some elements of the lnrlian 
astronomy could only have the magnitude assigned to them 
3 long time before our era. For example, i t  would be 
necessary to go back 6000 years to give the equation of 
the sun's centre the value i t  has in the tables ; but, jnde- 
pe~ldently of the errors of their determinations, i t  must 
be observed, that they have consitlered the inequalities of 
the sun and moon only in relation to eclipses, in  which 
the annual equation of the moon unites mith the equa t io~~ 
of the sun's centre, and increases i t  by a quantity nearly 
equal to the difference of its true value from that of the 
Indians. Several elements, such as the equations of the 
centre of Jupiter and Mars, are very different in the Indian 
tables from what they ought to be at the first epoch. The  
wrhole structure of the tables, and especially the impos- 
sibility of the conjunction which they suppose,. prove 
that thcy have been formed or at least rectified in modern 
'2irne.s." 



CHAPTER STIT. 

Hindoo Ill(lthematics. 

Division of the Circunlference of the C~rcle-Ratio of the'Diametcr 
to the Circumfcrcncc-Tables of Sines and Versed Sines-Ma- 
thernatlcal Treatlscs-Account of the Origin of the Lilavati-Its 
Contents-Knowledge of Algebra 

THERE is another subject of inquiry intimately connected 
~vi th  the astronomy of India, namely, their knowledge of 
the mathematical sciences; and on this subject there is  
not so much room for that exaggeration in respect of 
dates, which at once darkens and disfigures their astrono- 
mical systems. I t  is true, that in the S u ~ y a  Siddl~unta, a 
work which professes to have been a revelation deliveretl 
four millions of years ago in the golden age of the Indian 
mythologists, when man was incomparably better than 
he is at  present, when his stature exceeded twenty-one 
cubits, and his life extended to ten thousand years, is  con- 
tainecl a particular portion of their geometry, lvhere~n is  
involved a pretension to age which outrages all probability. 
But  this absurdity does not respect the doctrines thern- 
selves ; and setting aside what is fabulous, there remains 
sufficient to give to the subject avery high interest viewed 
as a feature in the history of the pure mathematics. 

I n  the S u ~ y a  Siddl~anta, notwithstanding the mass of 
fable which i t  contains, there is to be found a very ma- 
tional system of trigonometry. This was made the subject 
of a memoir by the late Professor Playfair, published in 
the fourth volume of the Etlinburgh Philosophical Trans- 
actions; and although i t  was evidently written with a belicf 
in  the truth of Bailly's visionary system deeply iinpresscd 
on his mind, yet, leaving out of view the question of anti- 
quity, it will be perused with all th8nterest  which that 
elegant writer never failed to excite, even when the reader 
was not disposed to agree with him in opinion. 

J 



TYe have already observed that the Indians divided the 
circumference of a circle into 360 equal parts, each of 
which was again subdivitled into sixty, and so on. T h e  
same division was followed by the Greek mathematicians ; 
and this coincidenceis the more remnrkable, because i t  has 
no dependence on the nature of the circle, and is a matter 
purely conventional. I t  is probable both nations took the 
number 360 as the supposed number of daysin a solar year, 
which might be the first approximation of the eirly astro- 
nomers to its true value. The Chinese clivide the circle 
into 365 parts and one-fourth, which can have no other 
origin than the sun s annual motion. 

The next thing to be mentioned is also a matter of 
arbitrary arrangement, but one in which the Bramina 
follow a mode peculiar to themselves. They express the 
radius of a circle in  parts of the circumference, and in this 
they are quite singular. Ptolemy and the Greek mathe- 
maticians supposed the radius to be divided into sixty 
equal parts, without seeking in this division to express 
any relation between the radius and the circumference. 
The  Hiiidoo mathematicians have but one measure, and 
one unit for both, viz. a minute of a degree, or one of 
those parts of which the circumfeience contains 21600, 
and they reckon that the radius contains 3438. This is 
as great a degree of accuracy as can be obtained without 
taking in smaller divisions than minutes, or sixtieths of a 
degree. It is true to the nearest minute ; and this is all 
the exactness aimed at  in their trigonometrical tables. 
The  author, however, does not mean to assert that the ratio 
of the radius to the circumference is either accurately, or 
even very nearly, as 3438 to 21600, which makes the d i a  
meter to the circumference as 1 to 3.14136. I t  appears 
from the Instihtes of Akbar, that the Bramins knew the 
ratio of the diameter to the circumference with greater 
exactness, and supposed i t  to be that of 1 to 3.1416. 

The tables employed in their trigonometrical calcula- 
tions are two,--one of sines, and the other of versed sines. 
the sine of an arc they call cramajya or jyapinda, and 
the versed sine utcrumajya. These terms seem, to be 
derived from the word jya, which signifies the chord of 
an arc, from which the name of the radius or sine of 90; 
viz. trijya, is also taren. This regularity in their trigo- 
nometrical language is not unworthy of remark; but 
what is of more consequence to be observed, is, that the 
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use of sines, as i t  wa:unknown to the Greeks, who calcu- 
lated by the help of the chords, forms a striking differ- 
ence between theirs and the Indian trigonometry. I t  is 
generally supposed that the use of sines, instead of chords, 
in modern practice, was borrowed from the Arabians. It 
is certainly one of the acquisitions which the matherna- 
tical sciences made when, on their expulsion from Europe, 
they took refuge in the East. 

T h e  table of sines exhibits them to every twenty-fourth 
part of the quadrant ; the table of versed sines does the 
same: in each the sine or versed sine is expressed in mi- 
nutes of the circumference, neglectingfractions. Thus the 
sine of 3" 45' is 225, the sine of 7" 30' is 4&9,2nd so on. 
The  rule for the computation of the sines is curious, as i t  in- 
dicates a methodof constructinga table bymeansof their se- 
conddifferences,-a considerable refinement in calculation, 
and first practised by the English mathematician Briggs. 

T h e  Surya Siddhanta does not give the demonstration 
of the truth of the rule : but the commentary aff'ords direct 
geometrical means for the calculation on which it rests. I n  
the progress of science, the invention of trigonometry is a 
step of great importance, and of considerable difficulty. 
H e  who first formed the idea of exhibiting in ari~hmetical 
tables the ratios of the sides and angles of all possible tri- 
angles must have been a man of profound thought, and of 
extensive knowledge. However ancient, therefore, any 
book may bein which we meet with a system of trigonome- 
try, wemay beassured that itwas not written in the infancy 
of the science. Hence we may conclude, that geometry 
must have been known ip India long before the writing 
of the Surya Siddhanta. Professor Plnyfair, speaking of' 
the Indian rule for computing sines which is certainly 
very ingenious, says, " it  has the appearance, like many 
other things in the scienceof those eastern nations. of be- 
ing drawn up by one who was more deeply versed in the 
subject than may be at  first imagined, and who knew much 
more than he thousht i t  necessary to communicate. I t  1s 
probably a compendium formed by some ancient adept in 
geometry for the use of others who were merely practical 
calculators." 

T h e  earliest notices which reached Europe concerning 
the Hindoo mathematics, came, me mieve, from an in- 
genious person, named Reuben Burrow. Residing in  
India, and, taking a lively interest in every thing connected . 
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with the history of this science, he mas led to collect Ori- 
ental manuscripts, some of urhicll in the Persian language, 
accornpanietl wit11 an interlined translation into English, 
he sent to his friend, the late Isaac Dalby, Professor of 
Msthen~atics in the Royal Military College. These were 
communicated to various persons in this country about 
the year 1800. 

I n  1813, Edward Strachey, an officer in the East India 
Company's service, pulrlishetl a translation from the Per- 
sian of the Bija Ganita (or VGa Ganitn), a Hintloo tract 
on algebra, written by Bhascara Acharya, who lived about 
the year 1150 of the Christian era, and who, besides this 
treatise, had composed others on mathematical subjects- 
particularly the Lilavati, a work on arithmetic and practi- 
cal geometry. These hooks, written originally in Sanscrit, 
had the 1li;hest reputation in India, and were translated 
into different languages. The  Lilauati, by order of the 
Emperor Akbal; was renderetl into Persian, on account, 
as Fyzee the translator says, of the wonderful arts of cal- 
culation which i t  contained. The Vijn Ganita was also 
translated into Persian in the year 163.E, and it was fronr 
this hlr  Strachey made his English version. 

Bgain, in the year 1816, John Taylor, M. D., of the 
East India Company's Bombay Medical Establishment, 
printed in India a transIation of the Lilavafi directly 
from the Sanscrit ; and in  the following year, H. T. Cole- 
brooke, Esq., poblislled Algebra, wit11 Arithmetic and 
Mensuration, from the Sanscrit of Bramagupta and 
Bhascara. This work contains translations of four differ- 
cnt treatises written in Ganscrit verse on the arithmetic, 
algebra, and eometry of Hindostan. Two of these are 
the Liknunti ?arithmetic) antl Vija Gnnitu (algebra) of 
Bhascara alreacly mentioned. The  other two books, which 
are still more ancient, were composed by a philosopher 
named Bramagupta ; and these, like most of the mathe- 
matical treatises of the Hindoos, form part of systems of 
astronomy ;-the first two, being the introduction to the 
Sidrlhanla Siromnni of Bhascara, antl the other two 
forming the twelfth and eighteenth cllaptersofthe Bramu 
Siddhantn, an astronomical work of Brarnagupta.' 

The age of this author is considerably earlier than that 
of Bhascara, antl His works are very rare. Mr C o l e  

* Edinburgh Review, rol. xxis. p., 141. 
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brooke was fortunat: enough to obtain a copy of them, 
which, though imperfect in some respects, presents the 
chapters on mathematics complete. Prom various con- 
curring circumstances, particularly from the position 
which he assigns to the solstitial points, the age in which 
11e lived is fixed with great probability to the sixth or 
beginning of the seventh century of the Christian era,- 
a period earlier than the first dawn of the sciences in  
Arabia, although much less ancient than all that now 
remains of the Greek ~natl~ematics and astronomy. Ga- 
nesa, the most ilistinguished of the commentators on 
Bhascara, quotes a passage from Arya Bhatta on algebra, 
which contains the refined artifice for the solution of in- 
determinate problems, which in Sanscrit is called Cuttuca. 
Arya Bhatta is indeed regarded as the most ancient unin- 
spiredlvriter that has treated of astronomy. By a variety 
of arguments Mr Colebrooke makes it appear that this 
algebraist wrote as far back as the fifth century of the 
Christian era, or perhaps earlier ; and he was, therefore, 
almost as old as the Greek algebraist Diophantus, who 
lived about the year 360. The Persian translator of the 
Lilavati, Fyzee, gives an account of the origin of this 
treatise which has in it much of that air of romance which 
distinguishes every thing Oriental, not excepting then 
science. Lilavati was the name of the author's (B11as- 
cara's) daughter, concerning whom i t  appeared, from the 
planets in ascendant at her birth, that she was des- 
tined to pass her life unmarried, and without children. 
H e r  father thought he had discovered a lucky hour for 
contracting her in marriage, that she might he firmly 
connected and have progeny ; and when the fated period 
approached, he brought his daughter and her intended 
husband near him. He left the hour-cup on the vessel of 
water, and kept in attendance a time-knowing astrologer, 
in  order that, when the cup should subside in the fluid 
these two precious jewels should be united. But as the 
intended marriage was not according to destiny, it hap- 
pened that the girl, from a curiosity natural to young 
persons, looked into the cup to observe the water coming 
in at the hole, when by chance a pearl, separated from 
her bridal-dress, fell into the cup, and rolling down to the 
hole, stoppecl the influx of the ~vater.~'l'lle astrologer still 
waited in expectation of the pron~ised hour, and when the 
opcration of the cup hat1 thus been delayed bcyond all 



moderate time, the father was in consternation,-and, ex- 
amining the vessel, found that the hole was closed, and the 
long-expected hour past. Bhascara, thus greatly disap- 
pointed, said to his unfortunate daughter, "I will write a 
book of your name, which shall remain to the latest times, 
-for a good name is a second life, and the groundwork 
of eternal existence." 

The Lilavati treats of arithmetic,and contains not only 
the common rules of that science,-there reckoned eight 
in number,-but the application of these rules to various 
questions on interest, barter, mixtures, combi~~ations, 
permutations, the sums of progressions, indeterminate 
problems, and, lastly, of the mensuration of surfaces and 
solids. All this is  done in verse, and the language, even 
when most technical, is often highly figurative. The 
question is usually propounded with enigmatical concise- 
ness; next the rule for computation is given in terms 
somewhat lessobscure ; the example follows; but i t  is not 
until this has been stuclied that all darkness is removed. 
No demonstration nor reasoning is sui~joined; yet the 
rules are found to be exact, and nearly as simple as in the 
present state of analytical investigation. T h e  numerical 
results are readily deduced ; and if they be compared 
with the earliest specimens of Greek calculation, the ad- 
vantages of the decimal notation are placed in a striking 
light. The  work begins thus,-'' Having bowed to the 
deity, whose head is like an elephant's, whose feet are 
adored by gods, who, when called to mind, restares his 
votaries from embarrassment, and bestows happiness on 
his worshippers, I propound this easy process of compu- 
tation, delighful by its elegance, perspicuous with words, 
eoncisc, soft and correct, and pleasant to the learned." 
The definitions are given in form of an introduction, snd 
are followed by an invocation.-" Salutation to Ganesa, 
resplendent as a blue and spotless lotus, and delighting 
in t i le  tremulcius motion of the dark serpent which is 
continually twining within his throat." The  rules of 
arithmetic are then delivered in verse, a ~ d  addressed 
to the youno female, who appears all the-while to be re- 
ceiving tl1e:nstrurtions of the author, and to *horn the 
examples of the rules are usually proposed as'questions 
to be resolved. 

The arithmetic is followed by a treat is  on geometry, 
inferior in excellence certainly to the work on algebra, 
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yet well deserving of attention. W e  have here the cele- 
brated proposition, that the square on the hypotenuse of a 
right-angled triangle is equal to the squares on the sides 
containing the right angle ; and other propositions which 
form part of the system of modern geometry. There is 
one proposition not a little remarkable, namely, that which 
discovers the area of a triangle when its three sides are 
known. This does not seem to have been discovered by 
the ancient Greek geometers. 

It is a most singular circumstance, that, with such a 
body of mathematical science as has descended from a 
very remote period to the present time, there is an almost 
entire want of all analysis or synthetic demonstration ; 
and for this i t  is not easy to assign a cause. Some learned 
men in Europe have supposed that the ignorance of the 
modern Hinrloos as to the demonstrations of their rules, 
is a satisfactory proof that they are not the inventors of the 
science ; or clse, that the knowledge of the mathematics 
has declined so much that they have no longer any idea of 
the fundamental principles on which rest the practical ope- 
rations they have been taught by their ancestors. 

I n  reference to the algebra of the Rintloos, whicli come5 
next to be considered, we have seen that the age in which 
Arya Bhatta livedwas probably not verydifferent from that 
of Diophantus. I t  must, however, be conceded to the In- 
dian algcbraist that he hacl advanced farther in the science, 
since he appears to have been able to resolve equations con- 
taining several unknown quantities, which i t  is not clear 
that the Grecian knew ; and also had a general rnethod of 
resolving indeterminate equations, of at least the first de- 
gree, which i t  is certain that the latter llad not attained. 
There is yet a curious question left for discussion : Was 
the science of algebra known long before, and by what 
degrees of irnprovernent did i t  advance until the time of 
Arya Rhatta? Professor Playfair was of opiniori that 
it was much older. H e  observes, " i t  is generally acknow- 
ledged that Diophantus cannot have been himself tile 
~nventor of all the rules and methods which he delivers ; 
much less is Arya Bhatta to be held thc sole inventor of a 
system that was still more perfect than that of Diopliantns. 
Indeed, before an author could think of embotlying a trea- 
tise of algebra in the heart of a system ofRstronomp, ant1 
turning the researches of the one science to tlie purposes 
of the other, both must be in such a stateof advaneeme~~t, 
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as the lapse of several ages and &any repeated efforts of 
invelltion mere reqnired to produce."* Delambre, in 
answer to this, says, when an author has created a new 
science among a people considerably advanced in civilisa- 
tion, men of genius will not be long in  acquiring the new 
notions in order to extend and multiply their application. 
Thus, among the Greeks, Archimedes succeeded to Conon, 
and Apollonius followed Archimedes, in less than sixty 
years. The Bernoullis made decided progress in modern 
analysis, even in the lifetime of Newton and Leibnitz, 
its inventors.?' 

I t  appears from the treatises on algebra, that the Hinrloos 
understood well the arithmetic of surd roots ; that they 
knew the general resolution of equations of the second 
degree, and had touched on those of higher denomination, 
resolving thein in the simplest cases; that they had attained 
a general solution of indeterminate problems of the first de- 
gree, and also a method of deriving a multitude of answers 
to problems of the second degree, when one solution was 
discovered by trials. Now, this is as near an approach to 
a general solution as was made until the time of Lagrange. 
The same people had also attempted to solve equations of 
higher orders, but with very littlesuccess. They not only 
applied algebraboth to astronomy and geometry, but con- 
versely applied geometry to the demonstration of algebraic 
rules. I n  fact, they cultivated algebra mucl~ more, and 
with greater success, than geometry, as is manifest from 
their low state of knowledge in the one, and high attain- 
ments in the other. Mr Colebrooke has instituted acorn- 
parison between the Indian algebraist and Diophantus, and 
has found reason to conclude that, in the rvbole science. 
the latter is very far behind the former. He says, the 
points in which the Hindoo algebra appears distinguished 
from the Greek are, besides a better and more convenient 
algorithm,- 

Ist, The management of equations of more than one 
unknown quantity. 

2d, The resolution of equations of a higher order, in 
which, if they achieved little, they had at least the merit 
of the attempt. 

3d, General methods for the resolutions of indetermi- 
* Edinburgh Rev~erv, vol. axix. p. 143. 
1 Delambre, Ifisl. de I'Aatronornie du Moyen Age, Discoars 

Pr5hmmaire. 
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mate pwblems of the 'first and second degrees, in which 
they went far indeed beyonil Diophantus, and anticipated 
discoveries of modern algebraists. 

4.th, The  application of algebra to astronomical inves- 
tigations and geometrical tlemoustrations, in which they 
also hit upon some matters which have been reinvented 
in modern tinks. 

On the whole, when we consider that algebra made little 
or no progress among the Arabians, though an ingenious 
people, and particularly devoted to the study of the 
sciences ; and that centuries elapsed from its first intro- 
duction into Europe, before i t  reached any considerable 
degree of perfection; we incline to the opinion of I'layfair 
rather than to that of Delambre, and are disposed to 
believe that this branch of arithmetic may have existed 
among the Hindoos, in one form or another, long prior to 
the time of Arya Bhatta. 



TRIGONOMETRICAL SURVEYS. 

CHAPTER XIV. 

Colbnel Lambton's Surveys. 

Colonel Lambton appointed to make a Survey across the Feninsula 
-Advantages possessed by h~rn for this Task-Difficulties of il 

Trigonometrical Survey-Colonel Lambton commences his La- 
bours-Tr~angles carried across the Peninsula-Contmuation o l  
the Sorvey by Captain Everest-Death of Colonel Larnbton- 
Conclusion. 

ABOUT the year 1800, Colonel Lambton, then a majol- 
in the king's service in India, a most intelligent office], 
well versed in mathematical science and particularly ill 
the means of applying i t  to the improvement of topogra- 
phy, projected a survey across the Peninsula of India. 
for the purpose of determining the positions of the prin- 
c~pal  geographical points. By the success of the British 
arms, a district of country had been acquired, which not 
only opened a free communication with the Malabar coast, 
but, from its nature, afforded the means of connecting it 
with the shores of Coromandel, by an u ~ n t e r r u p t e d  series 
of triangles, and of continuing that series to an almost 
indefinite extent in  everv direction. H e  accordingly 
communicated his views 'to the governor in council at 
Madras, who appointed him to conduct that important 
service, and, at the same time, supplied such ample means 
as might bring it to a successful issue. 

A new era had commenced in the practice of trigono- 
metrical surveying, by the determination of the distance 
between the meridians of Paris and Greenwich. This 
was begun by General Roy, in the year 1784, who then 
measured a base% about five miles in length on Hounslom 
Heath, wit11 a degree of scientific skill that had never br- 
fore been equalled, and has not since been often exceeded. 
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This was the first of a series of operations; and thelabour, 
recommencetl i n  11787, was carried on until completed, 
under the able direction of the general, by a succession of 
triangles extending froniGreenwich Observatory to Dover. 
Alike series was soon afteruards establishetl, by eminent 
mathematicians, between Paris and Calzis, Blancnez ant1 
Montlambert, points near the French coast opposite to 
Dover, and the two series were then connected by obser- 
vations made across the Channel, by means of lights exhi- 
bited at the stations. At  that period, the Englisli artists 
excelled all others in the world in the construction of es- 
quisitely-divided instruments. The  French mathemati- 
cians who were employecl on this occasion were probably 
superior to our countrymen in the refined theories of 
modern analysis ; but however this might be, the course of 
geodetical operations then begun, soon called into action 
the exertions of some distinguished philosophers ancl 
mechanicians, to the great benefit of astronomical and 
geographical science. 

Hence Colonel Lambton, in beginning his labours, had 
the advantage of excellent apparatus; a theory almost 
perfect, in  the writings of Delambre and Legendre ; and 
the example of the British trigonometrical survey along 
the southern and eastern coasts of England, performed by 
Colonel Williams, Captain hIudge, and Mr Dalby, the 
account of which, to one about to commence a similar task, 
was, as he says, a treasure. There must have been partial 
surveys of portions of our Indian territories before this 
time; but these were all conducted on principles much 
inferior in accuracy to those employed by Lambton, and 
with less perfect instruments. 

The  survey of a kingdom, or of such an extent of 
country as that undertaken by Colonel Lambton, besides 
requiring a degree of intelligence and resources much 
beyond what are necessary in the examination of a small 
district, wanted farther for its complete execution two most 
important elements,-namely, an accurate determination 
both of the magnitude and also of the figure of the earth. 
T h e  difficulty of resolving these problems in geography 
was, therefore, to be surmounted; and for tlieir solut~on, 
besides purely mathematical knowledge, various applica- 
tions of the doctrines of astronomy, and other branches of 
physical science, were quite inclispensable. 

The general object to be attained in the survey of a 
n 
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country is to determine the precise position of every re- 
markable point, and the exact direction of straight lines 
joining them, as well in respect of one another asin regard 
to the meridians which they intersect. To  effect this, four 
separate processes, differing from each other and directed 
to different objects, must be performed and combined. 
The first is, the measurement of one or more bases, each 
from five to seven miles long, and the longer the better. 
These should be on a straight and level line ; but as this 
can hardly ever be exactly obtained, the surveyor must 
be content with the nearest approximation. I t  has been 
customary to measure such a line by using straight rods, 
sometimes of deal, sometimes of metal, and on one occasion 
of glass, all of the same length, placing them end to end 
in succession, each being supported horizontally, and 
those behind brought forward and again laid in advance. 
General Roy, after having tried the deal, and also the 
glass rods, at  last had recourse to steel chains made like 
that of a watch. H e  found that these, when placed In 
wooden troughs, and stretched by weights that were 
always the same, mere as much to be trusted to as rods, 
and greatly more convenient. 

I n  the grand series of operations carried on by the 
French mathematicians, to determine the length of a 
quadrant of the meridian, rods of platina were used; and in 
the latest work of this kind, namely, the base measured 
along the shores of Loch Foyle, for the trigonometrical 
survey of Ireland, two parallel rods of different metals, 
united together in a particular way by cross bars at  their 
ends, were adopted. Rods of this description we believe 
have been sent to India, and will be employed there in 
future geodetical undertakings. 

The  next part of the process is the selection of a num- 
ber of points, called statoo~ts, all over the country to be 
surveyed, which are supposed to be joined by straight 
lines forming n series of triangles. In each of these 
the angles are to be taken by a theodolite of large dimen- 
sions, and then, when one side is known, the others may 
be found by trigonometry. These being ascertained, the 
whole series may be delineated on paper, and the position 
of each point on $e burvey found in relation to all the 
others. This is sufficient for determining every line, and 
every figure within a given extent ; but something more is 
necessary to fix its position with reference to the earth's 

\ 
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surface, and its situation in respect to the quarters of the 
heavens, the parallels of latitude, and the several meri- 
dians on the globe. The  first of these objects is attained 
by observing the angles which one or more sides of the 
triangles make with the meridians passing through the 
stations which are the intersections of the sitles ; and this 
serves to bring the whole to its proper position with re- 
gard to the cardinal points. The  next thing to be done 
is to place the tract surveyed between the two parallels of 
latitude on the artificial globe, corresponding to those on 
the surface of the earth which they represent. This is 
effected by determining through the medium of astrono- 
mical observations the latitudes of any two stations in the 
sllrvey at a considerable distance north and south from 
each other. When this is performed, and the magnitude 
of the celestial arc in the heavens, expressed in degrees, is 
compared with the measured length of the terrestrial me- 
ridian between the parallels passing through the stations, 
the length of a degree on the earth's surface will be known. 

T h e  position of the whole as to its distance from the 
equator or pole will now be ascertained; hut its distance east 
or west from some known meridian, that is, its difference 
oflongitude, still remains to be fixed. This must be found 
by means supplier1 in the doctrines of astronomy. 

Colonel Lambton being in possession of some valuable 
instruments, and in expectation of others from England, 
which the India Company had with the most laudable libe- 
rality given him permission to procure, began the survey 
by measuring a base on the table-land of the Mysore coun- 
try, near Bangalore. Thisposition was more than 100 miles 
from the sea, and on this account unfavourable, because 
its elevation above the level of the ocean must be found, 
and this could only be done by corresponding observations 
of the barometer made at the base and at Madras. How- 
ever, having provided an apparatus similar to that em- 
ployed for a like purpose in the British survey, he com- 
menced his labour on 14th October 180& and comnleted it 
on 10th ~ecember .  ~ f i e r m a k i n ~  thenecessary corkctions 
for the cxyansion and contractions of the chain by  l~cat and 
coldduriig the process, he found the truelengthdf the base, 
at the temperature of G2"and reduced t he level of the sea, 
to be 39267.706 feet,or 7.4341 miles. %y a serier of astro- 
nomical observations, the latitude of the south end of the 
base was afterward1 discovered to be 12" 54' 6". 
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Thc  colonel resumed his labour in the year 1802, hav- 
ing by this time received a most co~nplete apparatus 
from En~land .  This enabled him to execute his views 
on the scale originally proposed, which was the measure- 
ment of a considerable arc of the meridian ; ant1 without 
regarding ~vhat  he had formerly done, he began anew, 
f i s ~ n g  on a tract of land near Madras for a base. I t  
was well atfapted to his purpose, being an entire flat, es- 
tending in a southerly direction almost eight miles. The 
length of the base, reduced to the level of the sea and the 
temperature 32", was 40006.44 feet, or 7.546 ~niles. The 
latitude of the northern end was 13" 0'29", and i t  made an 
angle of about 12" u~ith the u:eridian. From this a series 
of triangles was carried about eighty-five miles westward, 
extending north to the parallel of 13" 19' 4,9", and south 
to Curldalorc, in latitude 11" 11: 53", embracing an es-  
tent of 3700 square miles. The country seems to be 
favourable LO the choice of stations, and the climate tkl 
ceodetical observations, for the triangles mere of consi- 
derable magnitude, the sides of some being thirty or 
forty miles in length. Tbey were also well devised for 
avoiding very acute or very obtuse angles, which are 
unfavourable to accuracy in  trigonornetrim1 surveys. I n  
computing the sides, Colonel Lambton reduced the ob- 
servctl spherical angles to those of the chords of the 
arcs according to the method of Delambre. The  chords, 
which were the sides OF the triangles, were then converted 
into arcs; and as by a very judicious arrangement,- 
which is, however, not always practicable,-he had con.. 
trived that the sides of four triangles which connected the 
qtations at the northern and southern extremities of the 
meridian should be very nearly in itsdirection, their sum, 
with very little deduction, gave the length of the inter- 
cepted arc, which was thus found to be95721.326 fathoms. 
By a series of observations for the latitude at the ex- 

trcmities of this arc, made with an excellent zenith sector 
of five feet radius, the amplitude of the corresponding arc 
in the heavens was found to be 1" ,68233. Thelength of 
the terrestrial arc in fathoms, diridcd by this number, gives 
GO.&9 b for the length of a degree, in the middle palallel 
of latitude, ndme)v,. 12" 32'. This at  the time it was mea- 
sured was the deg& nearest to the equator (except that in 
Peru almost under it) which had yetbeen ascertained, and 
on that account was highly interestin~. 
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The  next object was to measure a degree perpendicular 
to the ~neridian in the same latitude. This  degree was 
accordingly cornme~~ced at  a distance of more than fifty- 
live miles, between the stations of Carangooly ant1 Car- 
naghur, nearly due east and west of each other; ant1 
to determine the l e r ~ ~ t h  of it ,  very correct lneasures of 
the angles xvhich that line made with the meridians at 
its extremities were nccessary. I n  fact the angles were 
ohserved wit11 the greatest care ; but, owing to the ilearness 
of the intersection of thc mcridional anrl perpenthcular 
arcs to the Equator, the result is less to be relied on than 
the measlire of the rneridional degree. T h e  degree per- 
pendicular to the meridian of Carangooly was fount1 to be 
0'1061 fathoms;' and by comparing i t  with the rneridional 
one, Colonel Lambton found that the earth's compression 
a t  the poles shoultl be reckoned This, however, 
me know to be too much ; hut, i f  we d~rninish theperpen- 
tlicular degree by 200 fatl~orns and make i t  60861, as a 
writer in the Philosophical Transactiol~s 1812 contends 
that it ought to be on account of an error in the colonel's 
calculations, then the compression mill come out 
which is probably near the truth. 

T h e  measurements which we have hitherto describer1 
were made in the year 1803. I n  l R O G ,  the series of tri- 
angles was carried quite across the Peninsula to tlie Mala- 
bar coast, which they intersected at  Mangalore on the 
north an(\ Tellicherry on the south, passing over ;he 
Ghauts, a scene much celebrated both in the natural and 
civil history of Mindostan. TIVO of the stations, Soobra- 
manee an11 Tadcliandamole in the Wrestern Ghauts, not 
far from the coast, were, the former 5583 feet, and the 

* The  reader shr~uld know that  the ~ a r t h  is not an exact splrere. 
but  a sohd, formed by an elllpse, turning round ~ t s  lessrr axls; so 
that  a meridian is not  a circle, but an cll~pse, the curvatore of whir11 
gaduall.lly d~mmishes from tlie cquator t o  the poles. It 1s n enn- 
sequencf of this figure that the degrres of latitude grndudlly 1n- 
crease from the equator to thr  pules ; and thc ~ncqo :~ l~ ty  of the 
degrees in d~fferent la t~tudes depends on the inequality of the axcs:n 
such a way th.it the one is deducible from the other;  that  is, if wv 
know the proportiun nhich t h r  o ~ l e  1x19 bears to the other, we can 
find the proportion which the I m ~ t h s  of drgrrcs In an two pnral- 
leb,  5' and 10U for example, have t o  e a o t h e r ,  and t[r contrary. 
T h e  deviation of tilc finore of t h ~  earl11 fro111 n perfect rpherr !s 
calledlts co,~rp;ession, grid it 1s meamred by tliefiact~onal part that  
the difference of tbc two axes 1s of the greater. 
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latter 5682 feet above the level of the sea. T h e  heights 
of these stations were all determined from thedistancesand 
angles of elevation ; and i t  is no small proof of their ac- 
curacy, that af'ter ascentling the chain of the Ghauts from 
the Coromandel coast on the east, and descending again to 
the level of the sea on the Malabar side, a distance of more 
than 360 miles, the sum of all the ascents differed from 
the sum of the descents only by eight feet and a half. 

From the triangles thus carried across the-l'euinsula, 
a correct measure of its breadth was obtained, and one 
considerably different from what had previously been 
supposed. The  distance from Madras to the opposite 
coast was found to he nearly 360 miles, instead of 400 as 
given in the best maps before the time of the survey. 

The  great extent of the trian~ulation now required a 
seconrl base to be measured in the interior of the country. 
This  was accorclingl y done near Bangalore, about 170 miles 
west from Madras. not far from the position of the first 
base ; and the process was performed with great accuracy 
by Lieutenant Warren of the 33d regi~nent. I t  was con- 
nected with the Madras base by the intermediate triangles, 
and by these its length was computed. T h e  result dif- 
fered only about three and a half inches from what i t  was 
found by the actual measurement,-a remarkable proof of 
its accuracy, considering that the two bases~r-ere 170 miles 
distant. Such a near coincidence must produce great 
confidence in the skill of the observers as well as in the 
excellence of the instruments they employed. The  length 
of the second base, reduced to the temperature of 62" and to 
the level of the sea, was 39793.7 feet, or 7.536 miles. The  
latitudes were determined by the zenith sector with every 
precaution a t  both stations; the same stars were observed 
at each many times, and a mean of the results taken. 
From the observations i t  was found that a degree of the 
meridian in lat. 12" 55' lo", is 60498 fathoms. 

T h e  next thing attempted was the measurement of a 
degree perpendicular to the meridian in thc latitude now 
stated, which is that of Savendroog, near Bangalore; 
but here an uncertainty, similar to that in the former 
case, was found in the result. This, indeed, was insepar- 
able from the nature of the undertaking. T h e  degree was 
found to be 60747.8 f%thoms. Colonel Lambton remarks, 
that, supposing the ratio of Lhe earth's diameters to be I 
to 1.003125, the merld~onal degree 60t98 fathoms gives 

., Yi, 
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60859 fathoms for the perl~e~xlicular degree, which differs 
by 110 fathoms from what is found by measurement; 
hence we must infer, either that the earth is not an ellip- 
soid,' or that this measure is incorrect. 

In  the year 1810, this gentleman communicated to 
the Asiatic Society an account of the measliement of an 
arc on the meridian, extending fiom lat. 8" 9 38 to 10" 
59' 49"; and again, in 1912, he made a farther commu- 
nication on the extension of the meridional arc from the 
last-ment~orletl latitude to 1.j" 6' 1". IIis principal object, 
when he commenced the survey, mas to connect the 
coasts of Coro~nandel ant1 Malabar, and to determine the 
latitudes and longitudes of the principal places, both near 
the sea ant1 in the interior ; but, as t l ~ e  work advanced, 
his views espavcled, and, in add~tion to the triansles car- 
ried across the country between the pa~allels of 12" and 
1A0, lie extended another series from Tranquehar and 
Negapatam all the way to Paniani and Calicut. T o  ren- 
der the skeleton complete, a meridional series was carried 
down the middle of the Peninsula, terminating at  the 
shore near Cape Comorin ; from this series others mere ex- 
tended to the east and west, along the whole of both coasts ; 
and hence in 1812, a web of triangles 11ad becn completely 
woven over that portion of India, from the parallel of 14" 
to its soutl~ernmost extremity. This triangulation had 
for its object the determination of the latitudes ant1 longi- 
tudes of all the remarkable points, such as tops of nioun- 
tains, cities, and other prominent places. T h e  result of 
these which was applied to the improvement of Indian 
topography, has, we believe, been given to the public in  
the excellent maps of that accurate geographer the late 
Alr Arrowsmith. The  measurements of the meridional 
arcs, \vhich had a higher aim, namely, the determination of 
the figure and magnitude of the earth itself, have however 
been most interesting to general geography and astronomy; 
and, accordingly, Colonel Lambton's various me~noirs 
have found a place in  the Asiatic Researches and London 
Philosophical Transactions, as affordlug most important 
data for the purposes of geodetical scieilce and philoso- 
phical invest~gation. 

I n  the progress of the survey th~mer id ian  of the Doda- 

* El l~pso~d ,  a sal~d,  gcncratrd by the revolution of an eUip~e 
about one of its ar s, in tlus case the lesser. I 
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goontah station, or of Savendroog, was continued south- 
ward to Punnae, iu the iat, of 8" 10' ; and the series of 
triangles for extending its length mas continued to the 
same point. I n  the course of this prolongation two new 
bases were n1easurec1,-one at  Putchapolliam, where the 
meridian intersects the parallel of 11 ",and another a t  Tin- 
nevelil'ly, near the southern extremity of the arc. These 
bases were l~early of the samelength, but somewhat shorter 
than that at Bangalore. I n  many places the country is 
high and dificult to penetrate, and among other mountains 
there is one in h t .  lo0 Is', named Permaul, of which the 
height is 7359 feet. O n  this meridian, the distances of 
five stations, with the corresponding latitudes, were deter- 
mined. The amplitude of the whole am, betrveen Punnae, 
the southern extremity, and Paughur, the most northern 
point, was 5" 50' 48.32", and its length 359596.4 fathoms. 
From this, and the intermediate stations, the following 
degrees and their measures were deduced :- 

Fathoms. Mid. lat. 
Punnae and Putchanolliam. ..... 60473 9' 31' 44" 
Punrtae artd ~ o d a ~ & n t a h , :  .. . li049G 10 34 49 
I'urinae and 13om.1sur1drum. . I Cfl4fil 11 4 44 ? 
Punnne and Paughur,.. .. :... 160469 11 8 3 ( 
Mean of the two last,.. ... . . . 6 0 6 5 . 5  11 6 23.5 
From a(former measurement, .... GO494 12 32 0 

In  these degees the same anonlalies occur which have 
been observed in France and England, and probably will 
always occur when contiguous arcs are compared with one 
another. TVe have already observed, that on the suppo- 
sition of the earth being a figure generated by the revolu- 
tion of an ellipse about its lesser axis, the degrees should 
gradually increase from the equator to the pole, according 
to a determinate law. Here we see that the length of a 
degee, of which the middle parallel is 11" 4' 4 V ,  is less 
than others nearer the equator. A small part of this ir- 
regularity may be owing to error of observation ; but the 
greater part must be placed to account of an irregularity 
in the direction of gravity arising from the inequali- 
ties at the surface, or in the interior of the earth, the at- 
traction of mountains, or the local variation of density 
immediately under the surface. ?'his is an example of 
the difficulties which 'dke to be expected in an extensive 
trigonometrical survey. In the London Pl~ilosophicd 
Transactions for 1818, Colonel Lambton has given an 
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nbstract of the resuits of his measurement of the meridian. 
H e  had then at  (Efferent times measured three complete 
sections of an arc on the meridian. W e  have already 
described two of these, namely one extending from 
Punnae, lat. S o  9' 38': to Putchapolliam, in lat. 10" 69' 
49", and another from Putchapolliam to Namthabad, in 
lat. 15" 6'. Me had afterwards the good fortune to get a 
third section stretching from Namthabad to Daumer$rlda, 
in the niza~n's clominions, which, being in  lat. 18" 3'23': 
gives an addition of 2" 57/23': making on the whole an arc 
of 9" 53' 45" in amplitude,-an extent of upwards of 680 
miles,-the longest single arc that hat1 ever been measured 
on the surface of the globe at the time i t  was accomplished. 
The nurnber of base lines thus determined were five. 
He had now got the measured length of a degree in three 
different parallels, viz.- 

Fntho~ns. Mrd. Int. 
60479.80 9" 34' 44" 
60487.56 1.7 2 55 
60512.78 16 34 42 

Prom these, comparetl with the length of degrees meas- 
ured in England, Swetlen, and France, he obtained vari- 
ous fractions for the earth's compression at the poles, ant1 
taking a mean among them at last came to the conclusion 
that i t  amounted to &. The remainder of the details in 
his abstract of 1% operations is highly interesting to 
mathematicians, but hardy  so to general readers. 

Colonel Lambton continued his labour in the trigono- 
metrical survey of India until the beginning of the year 
1819 ; at  which time h e  returned to Hydrabad, leaving 
the duty of superintending the survey in  the hands of 
Captain George Everest of tlie Bengal Artillery, who 
had been appointed his assistant in 1817. I t  has been 
already stated, that the ohject contenlplatecl by this under- 
taking was twofold ; the one, which most concerned the 
rulers of India, was purely geographical, or in other words, 
the determination of the exact position of every remark- 
able place in their extensive territories : the other, which 
was of great interest, both to geographical and astronon~i- 
cal science, was to ascertain the magnitude and figure of 
the earth, for the determination ~f which tlie survey in 
question afforded most important data, namely, the bngth 
ot'n rlrgvea oj'arr a ~ c  oftho merblian i n  different kutitudes. 
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Our government, as already menti,?ned, had begun a 
trigonometricalsurrey of Britain i r ~  the year 1784; and this 
after being continued with some interruptions down to a 
period between 1820 and 1825, was suspended in order 
that the means which llatl been employed in i t  might be 
transferred to a similar undertaking in Ireland. This last 
being now completed, at least in regard to its principal 
points, the former has been resumed, and will be prose- 
cuted wit11 improved instruments and the experience of 
half a century.' By the Brit~sh survey the length of a n  
arc of the meridian between the parallels of 50" and 
GOO can now be determined. The  French, by a like 
labour, have extended this arc to the island of Formen- 
tera, latitude 38" $0'. in the Mediterranean. ?'he go- 
vernment of India entered on the same important object in  
the year 1800, and in 1830 had advanced in the measure- 
ment of the meridian from Cape Cornorin, in about lati- 
tude 89 to the parallel of '24" 7'. Swetlen. Russia, Den- 
mark, and also the United States of America, have all 
joinell in this most important research ; so that, in fact, 
putting together the results of the European and Indian 
surveys, an arc of the meridian, extending from the Equa- 
tor to the Polar Circle, has now been actually measured 
with all the advantages which can be derived from im- 
proved instruments, and the advanced state of mathema- 
tical science. 

The latest dctails as to the progress of the Indian sur- 
vey are contained in a work entitled "An Account of the 
JI~asurement of an Arc of the Meridian between the 
Parallels of 18" 3' and 24" 7: being a Continuation of 
t!ie Grand Rferidional Arc of India, by Captain George 
Everest." It is there stated that the last communication 
which Colonel Lambton made to the Asiatic Society is 
inserted in the thirteenth volume of their Researches, in  
the form of a memoir narrating the particulars of the 
measurement of the arc between Namthabad and Dau- 
mergidda. Captain Everest's book details the meafi- 

' At t h ~ s  time (July 1839), the survcy of Britain isfaradvmrnd, 
seventy-\IX plater have been publ~shutl, reprcsentrng thity-sk 
complete countlcs of England, and ten more m parts; .thgre ate 
e~ght plates preparing for p~lbllmtlon, and six morr in progres: 
so that in all n~nety plates'.a.~ll In a short tlme be before tbbpoblic. 
These, ahlch are o n  ;I scale of arr Inch to a mde, do not rapresent 
the face of the country farther north than Preston. , 
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urement of thc cantinuation of that arc, from Daumer- 
gidda to Kullianpoor in lat. 24" 7', which consists of two 
portions; the southern, which was accomplished by the 
joint labour of Colonel Lambton with his assistants and 
Captain Everest; and the northern, performcd by the last- 
]lamed gel1 tleman himself. There were considerable cliffi- 
culties to be surmounted in the triangulation required for 
this last portion of the arc ; and the object contemplated 
by the whole was to ccver w ~ t h  a net of triangles the tract 
of country between the rivers Kistna and Ciodavery, which 
owed no allegiance to the East India Company, but be- 
longed to the Kabob of Golconda, cornrnonly called the 
nizam, whose author~ty over his dependents was always 
feeble. Much of that tract was a wilderness, in whicli, 
to connect distant stations, i t  was necessary to open views 
by cutting through teak forests of vast extent, thickly set 
with underwood, and infested with tigers and boa con- 
strictors. These clificulties were at length overcome, 
but not without a sacrifice of health and constitution on 
the part of the author, who, to save his life was coln- 
pelled to discontinue his labour, and proceed to the Cape 
of Good Hope This  remission of his toil occni-red in 
the year 1820, the remainder of which and the beginning 
of the following were employed by his assistants in com- 
pleting vacalit spaces in the series of triangles. About 
this time, Colonel Lambton, who had repaired to Calcutta 
on matters connected with the survey, returned, ant1 some 
farther progress was made with the great arc. H e  him- 
self; however, took no part in the triangulation; but, 
remaining in cantoninent until the sickly season was over, 
he afterwards measured a base line, 379 chains in lengtli, 
exknding north and south in the valley of Berar, at a 
station near Taka1 K'hera. While engaged in this labour, 
h e  employed the n ~ g h t  in the requisite astronomical 
observations ; an exertion which, proving beyond his 
strength, completely exhausted his debilitated frame. 
Captain Everest found him, on his return from the Cape. 
a t  the village just named; but, in two days after, he 
returned to Hydrabad. sinking in body ancl In mlnd. IIe 
died on the 20th January 1823, aged sixty-seven years, 
a t  Hinghan Ghat, within fifty miles of Nagpore, where 
he had intended to take up his bad-quarters during the 
process of trianwulation to the northward. 

Afterthis den?ise, the survey was prosecuted by Captain 

; 8 



Everest in conforniity with the v i e w  entertained by 
his predecesior, and .llthough his health again suffered, 
he stdl persevered. I l e  established a series of triangles 
from Taka1 IShera northwarrl in the direction of the 
meridian, and measuretl another base 58,418 feet in 
lensth at Seronge. This work, rvh~ch required very con- 
siderable exertion, was performed towarJs the end of the 
year 182L At length, from the imprired state of his 
health he was obliged to quit the field and proceed to 
Goonah, where he remained some months, and thence 
 vent to Calcutta on his way to England. 

Captain (now Colonel) Everest proceeded again to India 
as surveyor-general where he is atpresent. I n  addition to 
what has been stated, we further learn from 111s correspond- 
ence lately communicated to the ROYAL ASTROKONICAL 
SOCIETY, that the years 1833-34 were spent in preparing 
for the extension of the survey through the Doab Territory, 
beg~nning with tlle measurement of a base line of veritiea- 
tion along that &strict ; and also for extentling the trian- 
gulation to the very foot of the Hinlmaleh Mountains. 
The Iloab has no natural elevations which could serve for 
stations ; the want of these was, however, supplied by 
lofty masts about seventy feet high, with a bamboo staff 
.it the top, by means of which he was able to show a blue 
light at a ctmsiderable elevation. A convenient position 
for the base being founrl at Dhera Dun, near Sisee Bara, 
on the verge of the Asan river, it was measured in 1835-35 
with compensation-rods, such as were used in the Irish 
surxey. 

7'he season of 1835-36 was e~nployedin car ry i~~g on the 
trianplation, which was evtended to the line from Juk- 
tipura to Pagara ; and with the exception of two angles, 
~ r h i c l ~  it &as necessary to measure for verification, the 
series has been completed to the no1 tll of the river Chum- 
bul. The  station-lights mere a~gand lamps with parabolic 
reflectors. 

Coloilel Everest re-measured with the compensation 
rods the ba,e at  Seronge, which had been measured in 
18% with a steel chain : its length found by this second 
process agreed witlun 7 4  inches of that computed from 
the triangiilat~on all the ~vdy from Dhern Dun. a dis- 
tance of 460 miles. This agreement is very remark- 
able, and it proves, \\hat had also been obscrved in  the 
French and British wrveys, that with proper rpre the 



THl(tONO.UETRICA1~ SURVEYS. 337 

unavoidable errors i: an extensive survey compensate 
one another. Colonel Everest intends to re-measure also 
the Beder base, and in fact to revise the whole of Lamb- 
ton's work with the new apparatus, so that the ~eography 
of India will in future he as certain as that of Britain 
or France. 

The India Company appear to spare no expense in the 
purchase of instruments; and throughout their domi- 
nions there is abundant scope for their application to 
geodetical operations. This labour must tend greatly to 
the improvement of the machinery, as well as of its prac- 
tical application ; for the history of the arts and sciences 
shows that both approximate continually to perfection, 
and at a rate which depends on the quickness with which 
new attempts are made, and theliberality with which the 
labourers have provided to them the means of carrying 
their views into effect. 



NAVIGATION. 

CHAPTER XV. 

Present State of Navigation between England and the 
East Indies, with Instructions for the Guidance of 

Size and Appointments of an Indiaman-Instructions to Passengers 
-Clarscs of Sh~ps-Outfit-Plan of the OrweU Indiaman, and of 
the Vlctory Private Trader-Voyage tn India-Madeira-Daily 
Routlne on board an Inhaman-Amusements of the Passengers- 
Observation of Sunday-Catching Sharks-Thc Naut~lus- 
Equatorial Lirmts of the Trades b e t ~ e e n  18' and 26" W. 
Long.-Crossing the Line- Wreck of the BlendenhaU-Cape of 
Good Hops--ConstantiaCurrent off the Cape-Marine Baro- 
mster-Trade-winds-Route through the h!Iozambique Channel 
-Bombay Harbour-Route to the Eastward of the Cargados 
Bank-Wrack of the Cabalva-Ceylon-Madras Roads-Mouth 
of the  Hoogley-Homeward Voyage-The Cape-St Helena- 
The  Azores. 

THE present state of navigation to India, compared with 
what it was even Gfty years ago, is very remarkable. A 
voyage to that country out and home i s  now sometimes 
acco~nplished in eight months by the same vessel ; and to 
a letter by one ship an answer may occasionally be r e  
wived. by another in six montl~s. Half a century ago, six 
rnontlls was considered an average passage. The purpose 
of the following pages is to give a summary view of the 
route pursued in the present day, with instmctio&,for the 
guidance of passengers and others interested in Ewt lndia  
shipping. The 1aJitudes and longitudes, togeth& with 
other nautical observations, are taken from the most 
recent and authentic sources. Captain H rabwgh, late 
hydrogrphcr to the Company, has &indlY$wen ul per- 
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mission to make freePuse of his " Directions for sailing 
to and from the East Indies ;" a work ~vhich we h a ~ e  
found to be at once the most comprehensive and correct 
that has hitherto been published for the guidance of those 
" who go down to the sea in ships."" 

Columbus crossed the Atlantic in  a caravel of 40 tons 
burden ; and the vessel in wl~ich De Gama first rounded 
the Cape was not larger than a coasting-sloop: but the 
Company at  no distant period had not fewer tha!l fifty 
noble ships, tach 1200 tons and upwards, employed in 
their trade to India and China. 

They were always well armed, carrying in tiinc of peace 
40 eighteen-pounders on their main-deck, and six thirty- 
two-pound carronades on the upper-deck. During war 
the number of guns was increased to 32 ; and, in addition 
to these, each ship carried 100 muskets, 50 pistols, 50 
cutlasses, and 100 pikes, with all needful arnmunitio!~. 
From their warlike equipment and formidable appearance 
these ships, when several of them sailed together, had 
little to fear from any enemy. At the expiration of the 
Company's charter, this fine class of vessels was entirely 
discontinued. 

Although the accommodation on board was very coni- 
plete, yet ever since the year 1913, when private ships 
were allowed to go to India, these last have bcen generally 
preferred. Many of them, indeed, are esyressly fitted for 
passengers, and in some instances great care and expense 
hare been bestowed, both as to their sailing qualities and 
internal comfort. 

I t  may not be out of place hcre to give a few particu- 
lars for the guidance of individuals bound to India. At 
Lloyd's Coffee-house, where most of the private ships are 
insured, they are classed according to their age and con- 
dition, because, before an insurance can be efected, they 
must be carefully surveyed. Thereare five classes, A,  E, I, 
0, and U, and in each of these there are three gradations. 
Thus, if a ship is quite new, well built, and altogether in 

* Captaln V. F. W. Oacn,  R. N., hav~ng lately been employed 
,n a survey m the Ind~an Seas, has published a table of lat~tudes 

and lonptudes, which d~ffers rnatcrlallg fron;othrr authorities. For 
the sake of accuracy, it  has been thought necesqarj, wherever lat. 
or long. is qnoted In this chapter, to subjo~n In a note the cor- 
rrsponding dographleal posit~on accord~ng to Captam Onen. 



3 40 NAVIGATION. 

good condition, she is placed in tfie first class, which is 
called A 1, the nest A 2, next A 3, next E 1, and so on. 
As ships, likc many other articles, are sometimes puffed 
off in the newspapers, it is useful to know these facts; 
and i t  n ~ a y  be farther remarked, that if a vessel is ranked 
A 1, it  will usually be so stated, whereas if she happens 
to belong to E 2, nothing respecting her-class will be 
found in the advertisement.' Of late years many agency- 
houses have been established for the express purpose bf 
doing all the necessary business for passengers respecting 
their outfit and return; and the owners of private ships 
usually give a per centage for every one they procure. I t  
must be observed, that the brokers get this allowance on 
the amount of passage-money from the proprietors of all 
classes of ships, and therefore i t  must be expected that 
they will recommend the one for which they are agents, 
whether she be A 1 or U 20 ! In all Tespects, except the 
actual choice of a vessel, an agent or broker will be found 
highly useful both out and h0me.t 

I n  laying in a seastock for India, either of clothes, 
furnitnre, or provisions, passengers are strongly recom- 
mended to employ persons accustomed to supply that 
market ; and although many articles may he got cheaper 
from other houses, still the risk of their not being adapted 
to the peculiarity of the climate, or the casualties of the 
voyage, make i t  highly advisable, as far as means go, to 
have recourse to dealers experienced in these matters. 

The following lists contain every thing absolutely re- 
quired by a lady or gentleman for an Indian voyage. 
Eatables and drinkables of every description for the whole 

The  Jerusalem Coffee-house. Cornh~ll, is the great emporrum 
of East  In&a sh~pping ~ntelllgence ; and there passengers may 
obtaln all needful rnforrnation from that most obl~grng and well- 
known person Horatio Hardy. 

t T h e  followmg gentlemen are agents for passengers, and trans- 
n c ~  a!l bosrness connected with procurrng a passage, shipping, 
bagpge ,  kc. They are acquarnted with all the necessary fonns, 
and readily atfonl every facillly wrthout any direct fee. Their re- 
muneratlon, as before observed, is derived from a commission on 
the pacsaye-money ; and tins 1s a transactlon between the captain 
or oxvncr hnd t l ~ r  broker, wrth svhlch the passenger has no pecuniary 
concern. u 

Agents for passenacrs, kc.-Grindlxv, Christian, and Mat- 
thens-Cnpta~nsThacker, andBarber-Stocqoeler & 00.-Dodwell 
and Miles-Maynard k Co. $ 
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per~od are laid in by the captaln, and the passage>money 
is understood to cover all expenses of thls nature :- 

OUTFIT FOE A LADY 

48 Callco da chemises 
30 Ditto nlggt ditto 
24 D ~ t t o  drawer. 

D ~ t t o  chemise and ditto 
24  Ditto pettiroats 
4 Flannel d ~ t t o  
3 D ~ t t o  gowns 

Coloured mornlng dresses, 
W h ~ t e  d~ t to ,  
Sill ditto, 
Dlnner and evening d~ t to ,  
A n  assortment of mllhnery, 
Spencers, 
A shawl. 

I8 I'lannrl waistcoats 
24 Cambric sllps 

Ditto trousers 
12 Dltto long and short dresp- 

rile gowns 
31) Night caps 

4 Corsets 

~ o o h - m k h n  handkerchiefs and frllis, J 
48 Pocket handkerch~efs 5 Yards Welch flannel 

4 8  pair { otton stock~ngs A rot and screws 
ilk d ~ t t o  I I Hair m a t t r m  and bolster 

12 - Garter-, 
12 - Gloves, ) "Sna' price 
9 - Shoes, d ~ t t o  d ~ t t o  
6 Dozen cotton tonels 

A clothes bag 
36 Llnen towels 

1 Feather p ~ l l o i .  
11 Pair blankets 
2 Counterpanes. 
8 Pail sheets 
8 Pllloncases 

Tooth brushes and powder, 
ha i l  and h a ~ r  d~ t to ,  
Combs, 

4 Pounds of wax candles, 
A lamp. a candlestick, snuffers, &c 
Soap i<d  perfumery, 
A looking~glass, 
A table and wash band stand, i t t ed  up, 
A cham, and cabin furniture generally, 

1 Wrstulg desk dnd stationery, 
1 Penkn~fe  and scissors, 

1 Dresslng rase, complete,. 
A sofa, vi th draaers, &C 
Biscuits, confeitionary, preserves, &c 
Leathern trunks, \n th  plates, 
Ribands and haberdashery,. 
A curtain, 

4 Dozen Hristol water, or Illalrern, in quarts, 
Green ba~ze  and 011 cloth for cabint  

With the exception of rnlllinery, a lady's outfit costs from 
2230 to L W  
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Ladim ought to haoe their millinery, gloves, and such 
things as they do not intend to use on the voyage, packed in 
air-tight tin cascs, soldered up. A piano should be packed 
in blankets ; and a silk cover, lined with a blanket, is the 
most useful one in India for that instrument. A Broad- 
wood grand piano, secured for the climate, is, all things 
considered,unquestionably the best,for those of thecommon 
kind sometimes go to pieces in a single night during the 
prevalence of hot winds. Indeed, the action of such ~vinds 
on furniture, particularly on nlusical instruments, is very 
remarkable, and makes it highly necessary to have bothwell 
secured by clamps, and properly packed. Solid mahogany, 
covered with leather, lraving spare brown Holland wrap- 
pers, is best adapted for the voyage; and to those who can 
afford it, handsome furniture of this description \viU be 
very acceptable after reaching India. Oil-cloth is the 
best and coolest thing for the cabin-floor, and is very 
much used for the same purpose in the country. A cadet 
who has a cabin to himself, should furnish and fit i t  in 
s11ch a manner that his equipment will be equally adapted 
for a tent. 

Parents who have children destined for the East ought 
to consider that, in all Hindustan Proper, there is not a 
single hotel to which i t  is  usual for ladies or gentlemen 
to resort, except in cases of urgent necessity. Even in 
Calcutta, the taverns are commcnly called punch-houses. 
Indeed such is the liberal scale of Indian hospitality that 
inns are not necessary. I t  thereforc becomes the duty of 
parents, particularly in the case of a young lady, to place 
beyond alldoubt the certainty of her reception at the house 
of a friend or acquaintance actually residing at the Presi- 
dency to which she is going. And it should never be for- 
gotten that some of the stations in India are 1000 miles 
distant from the capital cities, which makes it extremely 
desirable (if the relations she is  to reside with occupy a 
remote situation) to have an understanding brfolz she 
leaves England, that there shall be some one ready to 
receive her on the clay of the ship's arrival. Cadets, on 
landing, by reporting themselves to the town-major, are 
immediately provided with quarters. 

O n  the next two pages plans are given, one of the Or- 
well, a regular Indiaman, which mapstill be curious as a 
matter of history, and the other of the Victory, a private 
trader. Tfie accommodations and rates vary somewhat 
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THE KON. COMPANY'S SHIP ORWELL, 

1336 Tons, Captain .J.ixes DALRYMPLE. 

Thu Prices marked in  Cabinsare averarc Pnm, rubpct to AI, d o n  acooMios 
to l h c  ~lurnhei of Oecupu>t~ 1n n h. 9 dY 
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in  different vessels ; but we understan2 the expense to be 
now rather less than i s  noted in regard to the latter. T h e  
sum of E300 may be taken as the highest, and f 100 as the 
lowest. I n  theEclinburgh, of 142% tons, thebest cabin in 
the upper deck is f200 for one ; and if occupied by turo, 
tlie second is charged only for board, ant1 the whole sum 
paidis f 5250. A gcntluman and hi3 wife may thus be well 
accnmmodated. I n  the smaller cabin.; fitted for only one, 
the rate is f 110;  in every case, provisions arid wine are 
included, for no arrangement is admitted by which any 
one call carry his own supplies. 

I t  is hoped that the foregoing remarks will bc fount\ 
useful to persons bosntl for India. Thc  remainder of 
this article shall be devoted to a description of the usual 
route pursued by tlie regular Indiamen and free traders. 
Some apology may be necessary for tl:e nautical phmse- 
ology employetl; hut it is at a11 times difficult to com- 
municate accurate knowledge, except in the terms com- 
rnolily applied in each parlictrlar profession ; and as public 
attention ha3 lately becn much occupie~l with works on 
naval sul~jects, it  may be presumed that most readers are 
familiar with the peculiar language of seamen. 

As ships are generally i11 the hands of a $lot till they 
get well down Channel, it  woulrl be super uous to give 
instructions for any part of the voyage above the Isle of 
Wight. IVith a fair wind, the course from the back of 
that island is \vest by north hallnorth by compass, and 
it will be useful to notc which way thc mind is inclined 
to vccr. If to the northward ai~cl westward, i t  will be 
ircl~i~able to keep the shore on board till past the Lizard. 
I f  the wind is inclined to the south-eastward, a west by 
north course is the best. Wi th  a raw ship's company in 
winter, the barometer fdling, and an ii~ereasing gale, after 
thc pilot llas left tlle ship it is consitlerecl liazartlous to 
attenipt beating down Channel. The different ports in 
England arc so mcll known, tlie pilots and others so con- 
~tant ly on thc look-out, that with coinnion prudence a sllip 
may always find shelter below the Owers. The heaviest 
gales at this stage ale fro111 south-nest to westsouth- 
west. SLerring out with a fair wind, ships generally stand 
to the southward too soon. The south-west and westerly 
winds prevail for a p x t  part of the year in the Bay of 
Bisc~y ant1 o&'Cape Finisterre. By standing yll to the 
mestwar~i a ship may avoid the necessltz of 1r;aking a 
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board, should she meet with south-westerly winds; and 
if enabled to clear Cape Finisterre at  a moderate distance, 
standing to the southward, the wind will generally veer 
to west-north-west and westward. Madeira may he passed 
at no great distance on either side; but ships bearing 
to the westward must be careful to give a good berth to 
the Salvages, a dangerous group of rocks which lies to the 
southward of the island, in lat. 30" 13'north, long. 1.5' 46' 
west: Many of the private traders touch at Madeira, 
but very few of the Company's ships. 11 vessel bound for 
Funchal shoultl pass between Point de Sol and the De- 
sertas, and haul in for the Roads. The approach to the 
Roads is very striking,-on the left are seen the Desertas, 
-lugh, dark, barren islands, enveloped in clouds and 
mist; on the right, Madeira rises in a bold cliff of a red- 
rlisll aspect, over which are seen the vine-clad hills. With 
a commanding breeze, the ship sweeps round Point dc 
Sol, and is frequently becalmed before she gets near the 
anchorage. The merchants are always on the look-out, 
and ever ready to welcome their friends from England. 

Madeira may be termed the Jirst stuge in a voyage to 
India, and is usually performed in eight or ten days. By 
this time people have been shook, or rolled, 01 pitched into 
their places ; the weather has become genial ; the scene is  
new; and the deck of an Indiaman full of troops and 
passengers presents a gay appearance on her arrival at the 
island. The  style of society on board the regular ships 
is extremely good. There is no doubt much restraint 
and great attention to etiquette; but a reflecting mind 
mill at once perceive how necessary restriction must be 
where a mere handful of officers have to keep in a state 
of prompt obeclience a crew of 130 seamen of all charac- 
ters, and sometimes three or four hundred soldiers in addi- 
tion. Some allowance ought to be made for a commander 
who is often placed in  very trying circumstances; and 
when it is considered that he can neither select his officers, 
nor choose his inmates, and that the ship is sometimes 
fairly at sea in forty-eight hours after himself, passen- 
gers, and crew have joined her, it milst be apparent, that 
to produce perfect harmony is sometimes attended with 
great difficulty. The following sketch of a tlay will show 

Ens! Racl;, lat. 30'^1 N. long. 1b3 9 ' W .  * ~ d ~ ! . ~ n r ( ( - - ~ n l \ n g e r ,  piton, (LargoIrlet, - 3" ; h.: - 15 u v7. 
e 
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the usual routine on board an 1ndiAan : A t  dawn the 
upper deck is washed and scoured with sand and stones 
from stem to stern. This operation occupies the watch 
upon deck till seven o'clock, when the decks are dried up, 
the awnings ant1 curtains spread. At half-past seven the 
hammocks are piped up and stowed in the nettings. The  
troops are paraded a few minutes before eight (which 
ensures the punctual attendance of their officers at 
breakfast), and some commanders parade the cadets with 
the soldiers, ~vhicll is recommended. Breakfast at eight, 
hot rolls, dried fish of various kinds, preserves, and cold 
meats. The ship's progress during the night i s  a constant 
and aiways interesting theme of conversation. During 
the forenoon, passengers lounge about the deck, and amuse 
themselves in watching the evolutions of the vessel, or the 
occupations of the different tradesmen. I n  the waist the 
armourer and his mate are working at the forge, and the 
clang of the anvil has quite a shore-like sound. The 
carpenter's crew occupy a prominent place; the lee-side 
of the deck is tleroted to sail-making and mending. I n  
the cutltly the rnitldys are writing their journals and work- 
ing [lays-works. Below, a fatigue party of the soldiers 
are cleaning tlieir berths and accoutrements ; the surgeon 
and his assistant are administering to the wants of the 
sick; anti part of the crew are employed in getting water 
ant1 provisions out of the hold. I n  this manner, every 
onc (except the passengers) is occupied during the fore- 
noon. At twelve the ship's position is ascertained by ob- 
servation, and the last twenty-four hours'going is duly 
noted Most of the passengers assemble at this time to 
learn the result and discuss the matter over a glass of wine 
and water and biscuit. At one the officers mess, the ship's 
company and soldiers dine, whicli clears the deck, and 
affbrds an opportunity to the passengers for an hour's exer- 
cise. At three the captain's dinner is serverl: I t  is the 
usual and ~vliolcsome practice in the regular Indiamen to 
dress for dinner. By four o'clock the tradesmen's work is 
put below, the decks entirely cleared, and in the cool of 
the evening tlnncil~g is the ortlinary amusement. Like all 

The Itbcrd scale an n h ~ c h  t l ~ c  table of an Enst I n d i c a  
is eondnet~d, bt.lng so \rdl hnoan, needs no comment. 
scars, tllc method of prescr>l~lg frcsl~ meat for any length of timehas 
added greatly to tile lrlxury ot the table. Fresh sal n andgame 
of all kinds retaln tlrclr tlavoilr unimpaired duridg t h e s o ~ e v o ~ ~ e .  



NAVIGATION 349 

other small societieq that of a ship depends very much 
upon the elements of which it is composed. Most people 
get over the mere inconvenience of being at sea by the 
time they reach Madeira, and to a well-composecl party, 
there is nothing in the regulations and etiquette of a Com- 
pany's ship to prevent the utmost extension of entertain- 
ment anrl good humour. Theatricals are very common, ant1 
newspapers have been known to succeed in a large party. 
T o  a mind dependent on a variety of external objects for 
sources of amusement, an India voyage is dull enough ; 
but the human mind is fertile in  expedients, as may be 
seen by the following instance:-A number of sporting 
characters being met on board an Intllaman, for lack of 
amusement, estnblishetl a shooting club, and although 
D n ~ y  Jo~zes barget1 all the pintadoes and Mother Carey's 
chickens, j e t  they kept np an incessant fire, and sometimes 
killed twcnty or thirty heat1 of game in a day ! Bishop 
Heber, speaking of his voyage outward, says, " I find two 
circumstancesfor~vhich at  sea I was byno means prepared; 
that, namely, we have no great time for study, ant1 that, 
for me at least, there is so much which interests and occu- 
pies me, that I have no apprehensions of tiwe hanging - - 
heavy on my hands." 

Sunday is strictly observed, and the captain is liable to 
a pecuni&y penalti if he omit to perform divine service. 
T h e  scene is very impressive; the decks get an extra 
scrub, awnings and curtains sprearl, white hammock- 
cloths fore and aft. The  capstan is the pulpit, covered 
with a union-jack. T h e  capstan-bars form benches for 
the seamen on each side the forepart of the quarter-deck ; 
chairs for the officers and passengers abaft. At  five bells 
(half-past ten) a blue burgee is hoisted at  the mizzen-peak 
as a signal to ships in company to prevent interruption. 
T h e  bell is tolled, troops paraded on the poop, passengers 
and crew seated on the quarter-deck, and divine service 
is perfor~necl by the captain, the purser reading the re- 
sponses. In most cases the crew are very attentive. 

T h e  Canaries are eleven in numher, four of them small, 
extending from ]at. 2 7 O  4O'to 29" 20' north, and from long. 
13" 35' to 18" 6' west. They are high with steep rocky 
shores, rendering the landing in most cases impracticable, 
and they are aU destitute of safe harbours especially for 
large ships. After passing to the rvestwdrd of them, some 
navigator1 prefer the course outside of the Cape de Verd 
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Islands. T l ~ e  north-east trade is thought to blow stronger 
in  the open sea; but many of the Company's ships pas6 
between the Islands and Cape cle Veril, keeping about 
mid-channel, by which the distance is much shortened. 
T h e  writer of this article has often pursued this route 
with success, and passed twice near the spot assigned to 
the Bonetta shoal without perceiving any indication of 
shallow water. T h e  trade wind between the Islands 
r~ccasionally veers to east, and brings from the African 
coast clouds of sand, which covers the rigging on the side 
next the shore. After losing the north-east trade, the 
weather generally beconies very sultry, with frequent 
heavy showers and squalls. Long calms are often expe- 
rienced ; and the occasional breezes which spring up arc 
of short duration and most uncertain. This  kind of 
weather is caller1 by sailors the dolrhums. 

The  tedium of this part of the voyage is often enlivened 
by the capture of a shark or dolphin. I n  a large Indiaman 
full of troops, the scene which ensues upon taking the first 
shark is most amusing. The huge animal, sometimes 
twelve feet in length, is hoisted in amid the shouts of the 
recruits, who all crowd round the victim. The  Jacks, 
who always endeavour to play off a trick on the soldiers, 
take this oppurtunity of making a rush behind them,- 
rlown they all go, head over heels, and some poor fellow 
finds himself hugging in a close embrace the ravenous 
~nonster of the deep, with forty or fifty of his comrades 
heaped on him. T h e  beautiful little fish called the pilot, 
~vhich always accompanies (or rather precedes) this ani- 
~nal, has been known to follow a ship six weeks after the 
shark to n~hich i t  had belonged was taken ! The  flying- 
fish are seen in large flocks near the line, and single ones 
sometimes fly on board. They are good eating, and the 
n~ode of catching them at  the island of Anna Bona is 
curious : The  head of some large fish, such as the a l b a  
core, is hung even with the water's edge, to the side of a 
canoe, which collects them in great numbers; the fisher- 
man stands up in the canoe, dives into the midst of them, 
and comes up generally with one in each hando  , 

. -. 

This sinmulor manner of catrhinq fish brings to mind a -still 
more remarkzhle mode d fish~ng practised In China : The %her- 
man is furnlsllrd \nth a very finely tapered rod; the line i.~ consi- 
derably longer than the rod. The hook IS fixrd to '$a side of a 
plcee of lead in shape and size 11ke the l~tt lc  finger. @he fish are 

Ll 
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The  fisl~ called h e  nautilus always excites great inte- 
rest, and seamen call i t  a Portugee man-0'-war. I ts  little 
sail is composed of bony fibres. covered with a thin filmy 
substanceof transparent blue. The body of this creature is 
jusc a round piece of blubber, with a number of long slimy 
~ o o t s  hanging down, and floats even with the water's edge ; 
over this rises the tinv sail. I ts  power of locomotion 
seems to be derived from the sail, for it  always contrives 
to get our of a ship's way. 

Both the outward and homewarrl bound ships endeav- 
our to cross the line at the same point, from long. 18" 
to 23" west. This i s  also the favourite cruising-ground 
for pirates. The  fatal instance of the ship North Star, 
where many of the officers and passengers mere wantonly 
murdered by these robbers, who even extended their brutal 
outrage to the unoffending ladies, ought to serve as n 
warning to the  commander^ of India traders; and as the 
long continuance of peace is likely to increase that evil, 
ships cannot be too much on their guard, or too well pre- 
pared with the means of resistance. 

The following table of Horsburgh's will show the eqna- 
torial limits of the trades between the 18" and 2 G 0  of west 
long. It is founded on the actual experience of about 
230 of the Company's ships. 

about three inches in len th and live in holes on a mud bank over 
which the water Uoaa an! edhs. The fisherman stands on the mud 
at l o w ~ a t e r ,  watching the Ish, and t h  moment one IS seen w~thin 
dlstance popping up ~ t s  head, the line is thronrn 1 ~ 1 t h  great dexterity, 
and nlnc t p e s  out of ten t h ~  fish is hooked in the s ~ d e  bv a jerk of the 
hand,-like tippin afl off theleader'sear ~71th  afow-ih-hand wh~p!  E Y  



352 NAVIGATION. 

The observations in some of the mohths are rather few 
to obtain a correct mcan ; but the first column, showing 
the extreme limits for each, will be most useful to refer 
to, as it marks the situation where the trades may reason- 
ably be espected to fail or colnmence. 

The curious ceremony observed by seamen crossillg the 
line is thus described by Bishop I-Ieber in his journal :- 
".Tub 25.-To-day the first or introductory part of 

the ceremony usual on passing the line took place. Soon 
after dark, Neptune's boat was supposed to approach the 
ship, of which notice was given in the regular form to the 
officer on watch. A sailor from the fore-chains, in a dis- 
mal voice, aggravated by a speaking trumpet, hailed the 
captain, as if from the sea ; an& after a short conversation, 
carried on with becoming gravity, Neptune was snpposed 
to take his leave, and a barrel, with a lighted candle in it, 
was sent off' from the fore-chains to represent his boat 
dropping astern. 

I' July 2G.-To-day we passed the line, and the 
greater part of it was spent in the ~nummeries' usual 
on such occasions, which went off very well and in good 
humour. The passengers were not liable to the usual 
interrogatories and shaving; but the male part of them 
took their share in the splashing and wetting, which made 
up the main fun of these naval Saturnalia. I was a good 
tleol surprised at the contrivance exhibited by the mas- 
queraders in dressing out (with help of a little oakum and 
paint, a few fish skins and decayed finery) the various 
characters of Neptune, Amphitrite, Mercury, Triton, 
&c., with far more attention to classical costume than I 
expected. With the distance and usual aids of a theatre, 
the show would not have been contemptible ; while there 
was, as might be supposed, a sufficient mixture of the 
ludicrous to suit the purposes of fun and caricature." 

After crossing the line the south-east trade wind is en- 
tered, and the ship being kept clean full, runs rapidly down 
the coast of South America. The island of Trinidada lies in 
long. 29" lo' west, and lat. 20" 22' south, and is often* 
seen by ships passing to the southward throu& the south- 
east trade. It is a high, rocky, barren island, with stu- 
pendous detached rocks round it. I t  may be passed quite 
close on either side. Mere the trade-wind is sometimes 
-- 

Cdpta~nOwen-Trln~rl;lda, southpt. long. 19'21'lk.,let'w312~. 
0 



interrupted, or occ~sionally shifts to north-east in passing. 
As the wind veers to the northward ant1 eastward, the 
ship's course is altered so as to enal~le her to pass the 
meridian of Green\\,ich in the lati tutle of the Cape of Good 
Hope. From Trinidada to the Cape, mariners commonly 
experience fBir str-ong ~vintls ant1 finc weather. 

Th i s  is probably the most agreeable peiiotl of the whole 
voyage. For the first tirne thc prow of the ship is pointed 
directly towards her place of tlestinatiun, supl:osing that to 
be the Cape of Good Ilope. T o  the hitter colt1 of the Chan- 
nel,-the turbulence of  he Bay of Biscay,-tire excessive 
heat of the line,-the ca~nibrtless uncertainty of the dol- 
clrums, has succeeded the fresh llealtllful breeze of the 
great South Atlantic, with a tempcrate atmosphere, and 
serene cloudless wea~her  ;-so clour!iess, that the planets 
Vcnus and Jupiter are often di-ti~rctly seen during the 
clay evcn ~vilhout a telescope. IIere, too, the monotony 
of the scelle is enlivened by thc appearance of numerous 
birds. First appears the pintado, 2 pretty black ant1 
white creature about the size of a pigeon ; it is usually first 
seen after leaving the tropic. Thesc birds will accom- 
1mny a ship for SIX weeks, and fly close enougl~ to be shot 
io great numbers. 'I'lley rnay a!.;o be caught ~ r i t h  a )look 
and line. Next, the albatro~s, a noble blrtl, rrhicll is also 
sonletimes taken with a hook. I'etreis or ilIot11cr Carey's 
chickens are very numerous. Immediately before a gale, 
these fowls, with 111any others, assenlblc near thc ship in 
large flocks. Aluch arnusemcnt is often afforded by a 
bird called the booby. I t  llzs probably acquired this 
naine from the stupid manncr in  which i t  allo\vs itself 
to be taken, as i t  seldom moves froin where i t  lights, and 
may always be caught by lianci. 

I11 this route, the small group called Tristan ~I'Acunha 
is sometimes seen, consisting of three high barren islantls. 
The  watcrlng-placeis about the middleof the north side of 
tl1elargest;-the water is plentiful and good. 'I'lle landing 
is easy, upon a bcacll of pebbles ; but the anchorage is in 
deep tvatcr, and not safe escept in very fine weatllcr. T h e  
lat. of this group is about 37" 5' south, long. 12" 2' west.. 

In  approacliii~g tlie islan~ls durir~g thlck weather great 
caution is uccessary. I n  1820, the 12le1~deuh;~li, Captain 
Greig, strccl; the stcep shingly bead1 on tlic sauth side of 

Capta~n O~rbn-Tristan d'Acunl~a, long. 12"?3'W.,l4t. 3;'Ii'S. 
VOI.. 111.' 1. 
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the largest island before land Tyas discovered ; the crew 
and passengers got ashore with dificulty, ant1 the ship 
almost immediately went to pieces. Some bales of light 
goorls, of iv11icb ciotl~es were made for those who had 
escaped without them, and a patent iron b ~ o y ,  which was 
cut ill tnlo and converted into a cooking utensil, were the 
only things saved. The  part subsisted several weeks on 
penguins and on the fish caugxt from the projecting rocks. 
A curioos trait of Jack's improvident character occurred 
wlule they were on the island : A sailor hacl been missing 
some days, and while his comrades were roaming about 
in search of him, t.hey came to a rum-cask standing ou 
end. A halt was instantly calletl; and, having duly as- 
certained its marks and number, they resolved to taste the 
contents. Proceeding to rnake a tap, they found i t  to be 
empty ; and on removing i t  discovered tlieir missing coin- 
panion fast asleep. JVhen roused he explained to them, 
that, strolling about two days before, he had hit upon the 
cask, and i n ~ l u l g d  in potations so liberally and so long 
tl~athcfelthimself gettinguncornfortably chil1,and thought 
the best thing he coulcl do was to knock the end out of the 
cask, and capsize i t  over him as a shelter from the cold 
night-air and heavy rain. The crew, after being some 
time on the island, constructed (with the help of the sur- 
geon's case of instruments !) a small boat, which enabled 
them to reach a neighbouring island whence they had ob- 
served smoke ascending. There they found several Ame- 
rican seamen, left by a wlialer to kill seals ; and the vessel 
calling some days after, conveyed them to the Cape of 
Good Iiope. 

A ship not bound to the Cape, after passing the meri- 
dian of Greenwich in lat. 36" south, from December to 
April should keep between 37" and 39" in  running dolvn 
her easting ; for the winds will he found as favourable in 
tlds parallel as in  a higher latitude. On this point, how- 
ever, there is much difference of opinion; and gerieral 
rules are often set aside when a spurt of I i i r  mind tempts the 
captain to point the ship's head towards her port. Vessels 
bound to thc Cape ought to increase the latitude to 35" or 
35y as they draw to the eastward, to avoid the iisk of 
being blown so the northward by southerly winds, which 
are frequently experievcerl in those parzllels, particularly in  
February anii March. From December to April,if aship 
is bound for India ~vithout touching at the Cape, she 

1, 8 
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should get into lat. 3'P or 38"about the meridian of Lon- 
don ; and passing it in parallel 39", more favourable winds 
are likely to be met with than farther south. 

I n  nearing the Bank of Apillias, the stream of culrent 
setting westward is avoided by keeping to the south\vartl 
of 37". T o  the northward of this parallel south-east winds 
prevail in  the summer season, from December to April,- 
which, i t  may be observed, is just the reverse of our surn- 
mer. I f  a ship bound for Table Bay shoultl be blow11 to 
the nortl~wartl, the soundings between Saldanha Bay and 
that other prove a good guide, bcing repla>., ant1 extending 
several leagues from the shore. l'lie Table Mountain is 
.o remarkable that it cannot be mistaken: I t  is perfectly 
flat at the top, and, being 3500 feet above the level of 
the sea, is thc highest land in that neighbourl~ood. The 
east and west ends are nearly perpendicular; and from 
these points the shore is higtl ant1 uneven to the extremity 
c f  tlie Cape of Good Hope. Table Bay is considered 
quite safe in  summer, from October to .4pril, and many 
ships touch there in winter, although the risk of north- 
westerly gales blowing into tlie bay with much violence 
and a high sea is vcry great. I n  thc summer months, 
when the Table hlountain is coveretl with a white fleecy 
cloud, which is called the Devil's table-cloth, it indicates 
n strong south-easter, for 1v11lch ships ought to prepare 
accortling!y. When the mountain is free from cloud, 
this galc (~vhich is almost of daily recurrence) will be 
~nil i l ;  and a gentle sea-breeze hlo~vs in on the western 
side, while a fresh south-east breeze prevails from the 
opposite shorc half across during most of the day. The  
Dutch fixed upon the 10th of May as the latest term 
for remaining in Table Bay. Capc Town is a delight- 
ful resting-place either on the voyage out or home. 'The 
old Dutch houses arc large, commodious, anti clcun, ant( 
most of the inhabitants receive passengers to board at 
a moderate rate. Refreshments of aU kinds are plentiful. 
Ilorses and carriages are to bc hail, and most people pay a 
visit to Constanria, where the celebrated vine of that name 
1s grown. I t  is in the form of a small bush, ancl thc grape3 
are of delicious flavour. The villageis situated In a cleft of 
thc hills, on the edge of a rom:uiitic len. 'J'he wanderer 
from Caledonia is here gratified by%he sight of heath in 
great beauty anti infinite variety; and John Bull inay 
fancy himse)!' at h o p e  when the noble oaks which abcund 
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in  the neighbourhood meet his eyk T h e  Cape horses are 
particularly fine, ant1 show much blood. They are driven 
six-in-hand. LZ team of young ones, which would grace 
any nobleman's carriage in England, may often be seen 
cantering along with a clumsy waggon behind them. T h e  
inhahitants of Cape Town pron~enade in a fine public 
garden, which is overtopped by the ma~mificent Table 
Rlountain ; to the north is the bay studded with shipping; 
and the ],ion's Mount bounds the westward view. 

Ships should endeavour to make the land to the soutlt- 
ward of the entrance to Table Bay, as the current sets 
regularly round the Cape to the north-west as far as the 
high land on the western side of the bay, where i t  is met 
by the southerly current setting down along-shore from 
Dassen Islanil. From the Cape to Table Bay tlie land is 
steep-to, and safe to approach within one and a half or 
two milcs. T h e  passage into the bay is between Green 
Point and l'euguin Island. T h e  latter must not be passed 
nearer than two miles to avoid the IVhale Rock, which is 
about one mile and a half from ~ t s  southern extremity. In 
going out of the bay the cl~annel to the northward of Pen- 
guin Island is the best. False Bay is formed by the Cape 
of Good Hope on the west, and Cape Hanglip on the east. 
T h e  middle and eastern parrs of the bay are thought free 
from danger. Simon's Ray is four leagues northwartl 
from Cape Point, and near thenorth-west corner of Fdse  
Bay. There is a small town here, chiefly inhabited by 
Dutch. T h e  road to Cape Town is very indifferent, anrl 
the journey is usually perlormed in a covered waggon 
with fourteen or sixteen tall bullocks. A Hottentot boy 
runs before, and the driver has an immense whip, ~vhicli 
requires both hantls. The  bullocks trot along at  a good 
pace. Ships bound to the eastrvartl should leave the bay 
when north-west winds begin lo blow; if bound to the 
westrvard, they should wait till these winds are on the de- 
cline, and get uuder sail when they shift to the viestward, 
as i t  i s  probable they will veer from west to south-west and 
south-east, lvhic)~ will be favourable for doubling the Cape. 
tifter lcaving Table or Simon's Day, bound to the east- 
ward, i t  is atlvisable to stand well to the southward across 
the bank of Aguilhas, to avoid tbe stream of current 
setting ovcr the baflk to the aestwartl. T o  the south- 
ward of latitude 37" an easterly curlent is $ten felt, and 
greatly facil~tates the progress to the eastwit,rd, particu- 
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larly as the winds are 'uncertain and unsettled liereabouts. 
Around tlie Cape Bank the winds in changing follo~v the 
course of the sun. Tlie heavy gales generally blow from 
north-wesl ; if tlie wind backs to nortli-north-west it in- 
creases ; if it  veers to mestsoutli-west it tlecreases : and 
when a t  south-west the gale breaks. I t  is vcry useful to 
note this fact; fcr ships bound eastmartl are often teniptetl 
to make northing mlien running before a north-westerly 
gale; whereas tlie latitude should then be increase11 to 
allo~v for being lieatletl o f  to tlie northtvard as soon as 
the wind veers r o u ~ ~ d  to the eastward. ~ v l ~ i c h  it has been 
known to (lo five or six times in a week. 

T l ~ e  southernmost land of Africa is Cape A<pilhas or 
Lagullas. I t  is found to be farther south than early na- 
vigators supposed, being in lat. 31." 55' south, long. PO" 
IS'* east, bea~ing  east POo south from tlie Cape of Gootl 
Hope, distant thirty leagues. I t  is low even land, antl 
may be seen from the tleck five or six leagucs OK Tliereis 
no high g r o ~ ~ n d  within se~eral  miles i n  any direction. The  
Gunner's Quoin, a very remarkable hill of tliat shape, is 
three or four leagues  vestn north-west of Cape Lagullas, 
and is often seen bef'ore tlie low lantl about this point, anll 
sometimes mistaken for it. The Q u o i ~ ~  appears isolatrcl 
and slopes t1oli.n to thc e a s t ~ r a ~  tl. F ~ o r r ~  thc Cape of Gootl 
Hope to Algoa Bay a bank of sountlings projects to the 
southward, in some respects conforming to tlie shape of 
the coast. Tlie southern end of the bank is supposed to 
be in long. 82" east, lat. 37" south. \\'estn.ard of Cape 
Aguillias, to the southward of 36" 15' south, the sound- 
ings are generally mutl ; to the southward of the Clape, 
green santl, on tlie south-east antl eastern partc of the 
bank, mostly coral, coarse sand, shells, and small stones. 
Abreast of Cape Aguillias and the land to the eastward of 
the Cape, there are generally from forty to fifty fathoms 
three or  four leagues from the shore. 

The  current which prevails over this bank has been the 
subject of much speculation, antl Major Rennell took great 
pains to explain its direc~i.,n and velocity. For this 
purpose he publisl~ed a chart of it  to serve in the winter 
months. I t  must be evident tliat such a chart coultl only 
be used for general purposes ; for the current is founcl to 
vary i n  the same months of differen? years,-is often ob- 

* Captun Oyen-Case Lagullas, long. 19' 56' E., lat. 34O 51' S. 
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structed and changed in its dircctioff by gales of wind,- 
sometimes ceasing altogether even i n  fine weather. A 
variety of opinions exist as to the originating cause of this 
current, but the most generally received is the folloxing: 
B y  thc constant action of the south-east trade-wind, the 
water of the great Indian Ocean is displaced, or forced 
before the breeze to the north-west~rrard, round the north 
end of Bladagascar, finds its \ray to the southward through 
the Jlozambique, and takes a 1%-esterly direction round 
the Cape. T o  account for this direetlon, it  must be ob- 
served, that the constant action of north-west and westerly 
winds on the western side of' the Cape causes a displace- 
ment of water, which the current in question hastens tore- 
illace. I t  is therefore sufficiently obvious, that if this is the 
truc theory on the subject, it  becomes impossible to give 
any specific rules for determining with accuracy eitllcr the 
tluration, rapidity, or clircction, of this remarkable flow. 
After a gale from the mest\rard, if i t  has been repressed 
by the wind, it  generally runs wit11 redoubled velocity, 
whereas it is usually weak near the land, and the sea 
smooth. Horsburgh gives the following as the general 
course of this singular movement :--" I n  June, July, and 
August, from about long. 37" or 40" east, the current gene- 
rally sets ~vesl~vard between lat. 30' and 35" south, till it 
reaches the eastern part of tlle Cape Bank, off Algoa Bay. 
On the coast of Natal i t  sets along-shore to south-west- 
ward, till joined by the oceanic stream on the edge of the 
hank in 27,f" or 98" east long., between Algoa Bay ant1 
lnfanta Riier. After the junction i t  increases in strength 
abreast of Algoa Bay, and takes the direction of the out- 
line of the bank, which is west by south nearly, to  long. 
about 23;" west. In this space i t  often cliverge's a little 
from the outline of the bank, setting west by south one- 
half south, or \vest-south-west, but seltlom if ever west- 
nortll-west or west by north, as represented by the charts. 
I n  long. 2 3 2  east, thc edge of the bank begins to take a 
south-\rcst&ly direction; soon alter, about south-south- 
west we-half west nearly to its southern extremily. Herc 
n!so thc c~irrcnt follo~vsits concave outline, taking a south- 
westerly coursc in long 21.' cast; and from 23" east it  
generally sets about south-west by south to the southern 
extremity of the bat% ili long. 212' or 22" east. T h e  
\teloc~ty of the current is greatest from 1011g. 25" to 22" 
ea:t, along t l~n t  part of the bank ~ - h & h  takgs the most 
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southerly direction. 'At  the southern extremity of the 
bank it selilom runs strong beyond lat. 369" south, or to 
the westward of long. 21" east." An easterly or counter 
current is sometimes felt to the southnrard of soundings 
on the Cape Bank. By :he help of the ordinary one, 
ships get round the Cape in t l ~ e  ~vinter months against the 
north-westerly gales which then prevail, generally blowing 
mith great fury for two or t111ee days together ; the mind 
then veers to the southmsrd ant1 ~estward,-then to 
south-east, where it lulls. After this a farourable spurt 
from the east~rard is experienced, of \vllicil advantage 
shozld be taken to place the ship in a situation on the 
balk most favowable for the westerly current. 

A few remarks on the marine barometer mav be useful 
here; for there is no part of the morltl where tliis valuable 
instrument acts so truly as off the Cape. I t  gives certain 
indication of the north-~vesterly gales by a rapid fall of 
the mercury, and it often does this when the weather is 
perfectly serene;-its warning ougllt never to be d i s r e  
gardecl. I n  the southern hemisphere the mercury rises 
mith southerly, and falls with northerly winds. During 
light breezes frol,l the south-eastward, after a gale off the 
Cape, it comrnonly stantls high, ancl a consitlerable fall 
takes place when the wind veers to the north-east, although 
no gale should follo~v. This merely results from the 
change of temperature,-the nortl~erly winds being warmer 
than those proceeding from thc frozen regions roul?d the 
south pole. I f  the mcrcury continues to fall after the 
breeze is settled from the northward, then more wind may 
certainly be expected. During the heaviest gale the writer 
of this article cver experienced in those seas the mercury 
stootl as low as 28.98. 

Before proceetling to notice the different routes to India, 
i t  ~vil l  be needf~~l  to give a gcneral description of the trade- 
winds aod lnonsoons in  the Indian Ocean. 

Trade-~vi~ids blow from tlle same quarter during the 
whole year; andit is  probablc that they received their name 
from the circu~nstance of their strength and duration being 
propitious to commerce. WTithout entering into a scien- 
tific rlisquisltion on the subject, it  is higllly interesting 
to observe the beautiful adaptation of mincls to the pur- 
poses of intrrcou~.se betwcen distant countries. I n  some 
short voyages, a different tlisposition of rvinds mig11t facil- 
itate the passasei but with a chart of the world before 
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the eye, ~t w ~ l l  be at  once conceded, %at to lmaglne mon- 
soons where trade-w~nds now ewst, or take away land and 
sea breezcs placing uncerta~n \anable ~ v ~ n d s  ~nstead,- 
or, In short, to alter the laws wh~ch  now govern wlnds all 
over the norld, nould certamlq lmpede Intercourse by sea 
I t  must be obse~\etl that t rade-n~nds are llable to be ob- 
structed by the vlclnlty of land, and only blow constantly 
In the open sea, and also that the presence of the sun In 
e~ ther  hemlspliere obstructs t h e ~ r  regularity and s t r ~ n g t h  
In that hem~sphere, and utce we? sa 

T h e  trade-wlnds generally extend as far as 29" on each 
side ot the equalor, and between them there 1s a space of 
hght var~ahle ~ v ~ n d s ,  mostly from the west, fo rm~ng  a 
k ~ n d  of nlonsoon near the l ~ n e  In several pal ts of the 
globe I n  the I n d ~ a n  Ocean the south-east trade preva~ls 
from 10" south to 98' south , fioni lat 10' south to the 
coast of I n d ~ a  the \\lnds are penodlcal 

I n  February, hlarcl~,  Apr~l ,  and May, the southern 
11m1t of the south-east trade In the I n d ~ a n  Ocean IS f ~ e -  
q ~ ~ e n t l y  extended to 30" south, and blows at  t l i~s  season 
from east to cast-north-east hea l  hIadagascar, the 
Islands of ivlaui~t~us and Uou~bon, the traile-mlnd is 
often obstru~ted by sudden changes and hurr~canes 111 

one OF those xiolent stoims the Co~npany's s h ~ p  D u n ~ r a  
of th~rteen huntlred tons was totally ihsmasted, and forced 
to seek shelter a t  the Isle of r r ~ n c e  She was runmnq 
down the tradc n ~ t h  evLry stltch of canvass set In the 
mornlng, ant1 befo~e m~dmgli t  she lay d mere hulk on 
the aa te r  nitliout a stlck standing " Allother and later 
Instance may bc ment~oned as 3 czutlon to navigators 
T h e  Honourable Company's ship Bl~tlgewater was dls- 
masted 111 a typhoon off i \ Ia~ao,  qnd iehtted at  \Yhanlpoa 
chle0p from her own reaoorces On he1 homeward voy- 
age with many passengers on board, 111 long QO" east, Iat. 
16" south, lunnlllg down the t rdd~ ,  the barometer 1nd1- 
cated the approach of bad weather She mas well manned, 
and commanded by a most sk~lful  aud intehgent officer, 
Captam iiIanderson Preparat~on a as promptly made, 
ant1 evely p r e c ~ u t ~ o n  was taken wlllch human tores~ght 

* The malnnl~st In ~ t s  tall bruht through the poop deck, and tho 
trcsscltrccs w l ~ l ~ l i  rndy b~ldbout 11%0 feet  part struck down the 
cot of Sir \\ I I I I J I ~  1 J I L I  (hie ot the Compant'a CIVII sernce In 
Chlna), rvho uar l j~ng In ~t at the t~rne,-punng oneon ench S L ~  
of his bredst ~ ~ t h o u t  domg hlm the sllglitcst inary  ,,, 



could suFgest, to encounter the approaching gale. I t  
came, and lasted fifty-six hours wit11 un~emitterl vio- 
lence. T h e  ship lost every thing but  her foremast and 
bowsprit,-11t.r guns ;nld part of her cargo were thrown 
overboard,-the anchors were cut away, and she bore up 
for Calcutta, was contlemned, and broken up. Iiatl the 
warning of the barometer, n-liich fell to nx.io, been ne- 
glected, and the ship less skiifully harirlletl, Iier total loss 
would most probably have ensued. The liurricane coin- 
menced at  east, veered to north, ant1 broke up at west. 

From the equator to the 10th or 12tIi degree of south 
latitude, east and east-south-east mintls blow six months 
of the year, from Aptil to November, with tlry weather,-- 
nnd this is called the easterly line monsoon. From 
October to April, west, north-west, antl north-north-west 
winds prevail wit11111 tIie5e limits, with cloutly wealher 
and rain,-which is the westerly line monsoon. Tlie 
westerly winds are strongest i n  December ant1 January ; 
but are never so constant as tlie easterly minds in the 
opposite monsoon, wliic11 is f~equcntly extended to the 
equator in  June, July.  and August, from long. 43" east 
to 90" east. Diirins the south-east or easterly monsoon 
to the southward of the equator, on tlie north side of i t  
the south-west monsoon p~erails, which is the rainy season 
on tlie coasts of India. I t  commrnces in April a t  the 
northern part of the Arab~an Sea an11 Bay of Bcngal, but 
seldo~n till hIay near the line, wli~cli is its southern 
limit; thence i t  blows home to all tlie coasts of Intlia and 
Arabia, continuina till October. Th i s  is a changeable 
month, and liable to gales on the Rlalabar coast and Bay 
of Bengal. I n  October, or early in November, when the 
north-west or westerly ~nonsoon begins south of the equa- 
tor, the north-east monsoon commences in the Arabian 
Sea and Bay of Bengal, and lasts till April, with fair 
weather. Tlie line i s  the boundary between the north- 
east monsoon and north-west wind to the southward, 
but a space of light variable winds intervenes. Between 
Ceylon and Ache11 Ifcad, from the line to ti" or loo north 
lat., westerly winds are often experienccd in October and 
Novemher, which blow strong at  times. On and near 
the linr these winds are mostly f ~ o m  north-west an<\ 
north-north-west. I n  a line acihs,  from Achen Head to 
Ceylon, they are fromwest-north-west to west-south-west; 
antl fart.l?er nor 11, fro111 south-west to south-south-west. 1 
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After passing the Cape, the most direct route for the 
western coasts of India is tlilorlgb the hIozambique Chan- 
nel, wl~icli is seventy-one lengues wide a t  its narrowest 
part, in about lat. 15" soutll. T h c  south-west monsoon 
l~loms through this nlapiifieent opening at the same time 
that i t  prevails on all tlic coasts of India. Here, too, tile 
south-west monsoon is the fine-weather season, anti the 
sea is con~monly smooth. This  passage has several dan- 
gerous points; but by a diligent use of the sextant and 
chronarneter, there is little risk in attempting i t  (luring 
tlie fair season, from April to September. O n  the coast 
of Africa the current sets strong to the southmartl and 
xvestmard nearly all the year round ; and the early I'ortu- 
p e s e  navigators named Cape Corrientes from tlie tlifficulty 
they experienced in getting round it to the north~v'~rcl. 

I n  mid-channel the currents arcvariable antl uncertain, 
and require g ~ c a t  cautiou. On the Madagascar shore the 
set is mostly to tlie ~iorthxvard in tile south-west mon- 
soon. Between Cape Corrientes and Madagascar, a soulh- 
easterly flo\v is sometimes experienced, by ~vhich ships 
have been set ovey towards St  Augustin or Cape St  Xlary. 
When running to the nortlijrard in mid-channel, amo~lg 
the Comoro Islands and between Cape Amber and the 
coast of Querirnba, the currents set westward all the year 
round. Ships bound for the IIozamhique, after passing 
the Cape, slioulcl keep in the pnrallel of 31" or 35" south, till 
they reach 37" east longirutlc, and llien shape a course for 
mid-channel, rvliere the lvincls are more steady, a11t1 only 
three dangers in the xr7ay :-the first is the Europa Rocks, 
the highest ~f which is only about the size of a long-boat, 
and the sea at times breaks over them all. Captain Huddart 
gives the fc~lloriog as the gecrgmpliicd site :-Northern 
extreme of the shoal in lat. 21" 28' south, antl thc wes- 
terlllnost in !ong. 40" 8' east by hnars ,  and 39" 6ti1east 
by ch~uuor~ieter. Captairl I-Iorsburgll thinks tlie shoal 
lies a little to the west of t h ~ s  position. Secondly, the 
Baisas de Intlia is an island tire or six miles in length, 
and two or three in breacltli, highest at the northern 
part, where thcrt. ere a k ~ c  trees. 7'he rest of i t  is co- 
vered with brusl~wood, and has a white sandy beach. It 
is in long. 4.0" 37' east, ant1 the southern end In lat.2Q026' 
south. I t  may be seen siRleagues from the masthead, and 
it is tllougl~t to hare no sountlings within t w p o r  three 
miles. Juan tie Nova or St Chlistopher is ap islancl 

6 
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situated in lat. 1lD*2' south, long. 43" 9' east, about a 
mile in  circumference, of a round form, with a reef pro- 
jecting two miles to the s~uthward,  and more than a mile 
north-west and north-east From the island. I t  is forty 
feet high anrl surrountlec~ by breakers. T h e  Europa Rocks 
and Bassas de India may be pasced on ei ther side ; but Juan 
de hTova should be passed to thc mestivard, and thence a 
direct course for hIohilla or Comoro is the best. I n  
April, or early in May, the winds are more steady to the 
west of Comoro,--rather to the west~vard of the mid- 
channel tiack. Cape St  Mary, the sonthern extremity of 
hIadagascar, lies in ]at. 26" '10' south, and long J 5 O  16" 
cast. Tlle Star Bank, which is an extensive and danger- 
ous shoal. is sixty miles west-north-west frorn Cape St 
RIary, and at  least five leagues from tile shore. I t  is 
steep-to on the western side, and there is an unfreque~~ted 
channel between i t  ant1 the land. I t  extends from lat. 
25"' south to 26" 25' south, and is in about long. 44" 
16'east. The  Con~oro Islands are high, bold, and may 
be seen at  a distance of sixteen or even twenty leagues in  
clear \veather. They are inhabited by Mohammedans, a 
mixed race of Ambs and Africans, who, of late years, have 
been very hospitable, and many ships touch at Jol~nnna 
for rcfresh~nents, bulloclis, poultry, and fruit, irllicll 
last is abundant. T h e  natives have adopted the nalnes of 
our Court ITaiendar, and Iinlg George of Johanna is no 
inconsiderable personage. IIis lloyal iJighness the Duke 
of York is a washerman, and many of the princesses 
fill even more ignoble offices. Cornoro is the largest 
island: the hotly of it is in Iat. 11" 32' south, and about 
long. 1.3" 25' east. It is high xater at 4" 43", and tl!e 
tide rises twelve feel on the springs. The  anchorage 1s 

on its north-western side, but is deep, tlangerous, and 
unfrequentetl. The  laud is ge~~erally abrupt, ha\,i;ig no 
soundings at  a s r n d  distance fro111 tile shore, elccpt to 
the north-west. hlohilla, the smallest of thesc isla~lds, 
lies in  lat. 12" 20' south, long. 43" 50' east; being ten 
leagues west-so:1tl1-west of Johanna, ant1 t~irelve lcagues 
soutll-east ant1 hy south from Colnoro. By tlle ship Sib- 
bald, a rocky islet w s  seen, which appeared tu lie seven 
or eight iiiiies ucarly caFt f r o ~ ~ r  the I,o,ly of TiloliiUa, and 
may be dangeroas to s l i~ps lrnssi,~$in thrl nlglit. AIeyotta 

' ~ a ~ t a i i l l ~ n e n d ~ a ~ c  Sr 3Iill.j, lung. 4.j" 1' E., Idt. 25' 38' S. 
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is the easternmost of this group, beu~ig clbout twelve leagues 
east-south-east half south of Jollallna. On ~ t s  south end 
stands x h ~ g h  conlcnl n~ountaun called Valentine's Peak, 
~vhich, tnblng the mean of many observations,isin lat. 12" 
54' south, long. 45" 1 k' east. The ~sland is surrounded 
by reefs, and ought not to be approacl~ed nearer than five 
mlles. I n  I79$, tbe varldtlon at hfayotta was 17' 36' 
west ; and i t  has not materially changctl these fifty years. 
ii reef with breakers as thought to he about four leagues 
off shore to the eastward of that ~sland. 

Johanna 1s hlgher than Moh~Ua or hiayotta, but not so 
high as Comoro; i t  has a peak, somctirnes mistaken for 
that of Valentine, whlch has the appearance of an oblong 
mountain, and IS in  lat. 12" 15' south, long. 48' 31' east 
The  anchorage i r  in lat. 12' 7' south, long. 44" 30' east, 
three or four miles to the west of the town, abreast drdnge 
of cocoa-nut trees, and having a lalge black rock to the 
eastward, betrreen the trees and the town. Off the rock, 
sountl~ngs may be obtained in passlng. The south-west 
and north-west points of the bay are bounded by reefs 
projecting two mlles fiom the shore. T o  anchor at  Jo- 
banna, steer clnect for its north-western polnt, where 1s 
sltuated a small lsland called Satldle Island, to wh~ch  a 
berth of a mlle and ahalf must be glven In passmg, as the 
reef wh~ch  connecks i t  with Johanna projects a consider- 
able d~stance round it. When past l t  haul In for the an- 
chorage, ant1 borrow to tlie shore with hand and deep-sea 
lead going Captain Owen's latitudes and long~tudes d~ffer 
so n~ater~ally from thoseof IIorsbu~gh and others, that an 
extract from his table is here subjoined.* 

Islands, 8.c. In the RIozarnb~que Charnel 

E d r o p  Island 
I I Lctm someurne. 

~ e n h c 2 2 ? 2 5 l 4 0 1 9  0(?41 1 G  C ~ L I I ~ ~ ~  hsses de 

. -,.--.-- . , 
Juan dr Nnva . . Cjstre 17 05 5 42 i? 5'2 .A1 4'3 Lc'en'and narra- 
Lllestcrhcld I'anh DO 116 17 5'45 50,11? 55 3' yy,"'" 
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From Johanna 8 north-north-east course will take a 
vessel clear of the Aldabra Islands ; after passing which a 
more direct course may be shaped for Bombay. Sxppos- 
ing a ship to have sailed through the RIozambique be- 
tween April and September, the ~vinrls will generally blow 
from south-south-east\vard to the line ; and as the latitude 
is increased to the nortl~wartl, the minds will keer to soutll- 
westward. Bountl for Bombay, steer for the parallel of 
Kanary, and then hold due east till you make the island ; 
the soundings regularly decrease towards the land, which 
is small in extent, but easily knolrn when the latitude is 
correctly ascertainecl. As soon as i t  is tliscernetl, haul up 
to the northward for the light-house on Colaba, which 
1s often seen through the haze before tlie coast is tlistin- 
guishable. 

Except in clear weather, very little use can be made of 
the cross-bearings of lantl near Bombay harbour. Ka- 
uary, the light-house, and the Fairway Buoy, are the best 
leading marks for the harbour's mouth, which is formed 
by 'l'ull-reef on the starboartl, and the Prcngs on the lar- 
board hantl going in. As soon as a sllip is seen from the 
light-house, a pilot is sent to meet her; but i t  must be ob- 
eervetl that neither a boat nor brig can w o ~ k  out against a 
floodtitle ant1 strong monsoon. The  harbour is very secure 
in all ~veathers, being nearly landlocketl. Salsette, Caranja, 
and Elephanta, ic is well known, lic between the shore 
ant1 the Island of Bombay ; and the \,iem all around is 
extremely beautiful. T h e  different islands are thickly 
mooded, and duriiig the rai l~s exhibit a richness of ver- 
dure and foliamc which is truly striking. On the main, 
the land risesail> high bold peaks : and far to the nortli- 
ward is see11 a most relnarliable isolated conical mountain, 
calletl the Queen of AIahratta's Knitting-needlc. T h e  
celeblatcd caves of Elephanta are distant only a few miles 
from tlie anchorage. 

It is ua~i:il \\.hen running in to make [Canary, in the 
houth-west monsoo~l, to ailow far a northerly current; 
hut great care ouglit to be taken in ~n,tl;ing this allow- 
ance. T h e  captain of the Company's ship Marquis of 
Ely, r u n i i i ~ ~ g  in to make that island in the night, allowecl 
for a set of two miles and a half per hour, and the vessel 
was l)~05ahly kept to the solltlfiard of her course. At 
tlayIight,l~~ld was sutlrlenly tlisco\,ercrl closc aboard, ant1 
bclorcI}er Ilea$ could bc got round, she was within broken 



water in six fathoms ; upon mlrich s h e k t  go allher anchors, 
and rode thirty-six hours off Severndroog in imminent 
danger, tlic sea frerluently breaking over the forecastle. 
From this perilous s~tuation escape seemed hopeless, till 
about noon on the second day when the wind veered a point 
or two to the southward, and the tide was observetl to set 
Don1 the shore. I t  was immediately deter~nined to make 
sail ant1 cut, iisit was blowing hard, with frequent squalls 
and heavy rain. One anchor mas hove up mith great clif- 
ficulty,-the vessel lay with her heail to the north-west, 
-the rvhole crew, together mith 300 soldiers, manned the 
top-sail sheets, fore and main tacks, with t,he yards braced 
sharp up on the larboard tack. Every thing being ready 
for this bold attempt, the order was given,-Let fall, sheet 
home, cut the cable ! I n  an instant the ship felt the 
power of the canvass, and. started out to seaward through 
the surf like a liountl slipt from the leash. On  the other 
hand, the ICellie Castle, owing to her not making sufficient 
allowance for the northerly set, got to the northward of 
Malabar Point, and, working to the southward, struck on 
the outer edge of the South-west I'rong, and received 
much damage. 

T h e  south-west monsoon generally sets in a t  Bombay 
about the latter end of May or beginning of J u n e ;  but 
conimences about fifteen or twenty days earlier near Cape 
Comorin and on the southern coast of Malabar. During 
the latter month and most part of July i t  blolvs strong, 
with frequent squalls and constantrain ; notwithstanding 
which the Company's ships every year make theirpassage 
down theinsidc of the Laccatlives in the teeth of the mon- 
soon without difficulty. T h e  whole coast, from Bombay 
to Cape Comorin, is well known and safe to approach in 
the north-east monsoon. 

T h e  group of islands just named has not yet been 
very accurately surveyed, and therefore great caution is 
necessary if a ship should accitlentally be forced among 
them. T h e  Nine Degrees Channel, to the soutl~wartl 
between them and the Tslantl of hIinicoy, is perfectly 
safe, but should not be passed without paying great at- 
tention to the current, ~vhich most commonly sets to t2ie 
southward in both monsoons among the Laccadives. T o  
the southward of JIinic8y is the Eight Degrees Channel, 
quite safe. I t  is bounded on the south by the nor&ernmost 
of Naldives, another extensive chain of&owislpde, the 



gygraphical position of which is not very accurately c!eter- 
~ n ~ n e d ,  though Captain Horsburgh has taken great pains to 
collateinformation respecting themfrom theiournalsof the - 
East India Company's ships. After giving many extracts, 
h e  says, " Although the geographical positions of the 
channels which rlivide the RTortliern Atolls of the RIaldive 
chain ought ]lot to be iclietl on as perfcctly ascertained, 
from a deficie~icy of correct ol~se~\ations, yet tlie limit$ 
given for tlie One-antl-a-half Degrce Channel, the Equa- 
torial Channel, and the South Channel, may be consitlerecl 
a near al~proximation to tlie truth. Nevertheless, large 
ships ou;gl~t always to approach these islauds ~v i th  great 
caution, on account of strong currents, often uncertain in 
their d~rection, although generally setting cast and west be- 
Ween tlie Atolls and in the channels." T h e  shoals which 
bound the north end of the Laccadives are very dangerous. 
In  1Y27, tlie Byramgore was lost on a coral reef between 
the northernmost of them and Cherbaniani Reef. This  
shoal was unknown till she struck on i t  ; and the Com- 
petitor in  the same year also touched one among the 
islands, wl~ose geogaphical site is not yet determined. 

The  north-east monsoon, wl~icli brings the fine weather 
season, commences at Bombay in tliemitldle of Noven~ber; 
and (luring this period most of the \realthy inliab~tants 
raise bungalows, or tents, on the esplanade clcse to the 
sea in Back Bay. These temporary dweilings, rendered 
necessary by the heat, which is almost insupportable within 
the walls of the fort, hare a truly orientaland picturesque 
effect. As soon as the south-west monsoon begins, 
wlicli is, par excellence, called tire monsoon, the whole of 
this gay town disappears as if by magic. I t  has been re- 
marked, that finer weather is now experienced than early 
navigators met with on the western side of India : but i t  
may readily be conceived that the great improven~ents, 
lo th  in the construction and skilful equipment of ships, 
together with the Inore scientific attainments of modern 
seamen, will sufficiently account for this, without sup- 
posing any material alteration in the climate. 

T h e  next route from the Cape of Good Hope to tlie 
Malabar coaqt is that to tlie eastward of tlie Saya de 
Mala, and the Cargados Bank. On this extensive reef 
the Honourable Company's shipCabalva, of 1200 tons, 
mas wrecked In 1818. T h e  narratirc of this catastrophe 
presents % melancholy picture of hunian suffering and 
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human tlepmvity. The  vessel s t r u d  on the outer edge 
of the reef at  half-past four in the mornillg, ant1 in  less 
than half an hour she became a total wreck. Her  masts, 
being cut away, fell tomarils the rocks, and the sea went 
over her and through her very side with irresistible 
force. The tlistanre to the nearest dry rocks was esti- 
mated at  sixty yards, but the space ~vhich intervened 
was a perfect whirlpool of contending waves. Most of 
the crew appear to have reached the shore ( ~ f  mere rocks 
above water can be so termed) unconscious of the means 
by which they had been saved. 3 I r  hyres ,  the purser, 
who with about twenty-five others, had got into thelarge 
cutter, which by dint of great exertion they had cleared 
from the wreck, describes his own escape in striking 
tern~s:  The  first ware they encountered haying dashed 
them all out of the boat, with the exception of the fourth 
offirer, wllo clung to the thwarts and lanrled safely, " I was 
precipitated, says he, to the bottom, a ~ l d  as far as regards 
myself I never expecteil to rise from i t  again. I n  the 
snl~[~osetl interval of dro~vning I felt all tlie horrors that 
can belong to that deplolable situation; and, conscious of 
the fate which awaited me, I still retained sufficient mind, 
as I rcsignetl 111y life to the will of the Alnligl~ty, to in- 
voice his mercy ant1 protection towards those objects who 
were clearest to my heart, and whom I hat1 now left for 
ever. P n  a short time, however, I felt myself very heavily 
struck ant1 impelletl by the following surf; sometimes 
raised for an instant to the surface, an11 then precipitated 
again to the bottom. These tremendous surfs followed 
in quick successim, and to their irnpulae, under God, we 
may all attribute the saving our lives. Nothing could 
resist t h ~ i r  power; they swept us away in their long train 
towards tlie shore, divesting us of every possible ~neansof 
self-caution, or of contributing in the least towartfs our 
awn salvation ; leaving us in the mash wit11 barely suffi- 
cienl power to crawl out and reach teyraf ir~uu,  and like 
wretcl~es more than half-clrowned ant1 with bewildered 
senses, wontlering by what means or accident we had 
been saved." By about nine o'clock the whole of the 
crew (excepting the captain and fourteen men who were 
drownecl) 11ad reacl~ed the rocks. Their prospects were 
to all appearance most appalling andhopeless. No  land- 
nothing but cor:il-banks ant1 rocks to be seen in every d i e c  
tion, and the very spot on which they sEod r@idly diu- 





Mr Ayres and the sixth officer we= appointed to makc 
the voyage to the Mauritius, which they accomplishetl 
in three days, under circumstances of great difficulty and 
privation. The Mayicienne frigate went to Cargados ant1 
took on board the remains of the Cabalva's crew, many of 
whom left Beer Island, according to their own confession, 
with reluctance, as they had plenty of liquor still uncon- 
sumed, and regretted leaving so much " good stuti" be- 
hind. 

Some ships pass up between Madagascar and the Rlau- 
ritius, others to the eastward of the latter island, sighting 
Galega or Agelaga, the geographical position of which is 
not very accurately kuown. 

I d  Lonb 
Capt B r l ~ s ,  H.M.S. Clorinde, mnde 

it  ~n . . . . 10'26' 9.  56" 30i' I%. 
8h1p Sir Stcphen Losllin~ton, . 0 1) 66 39 
Capt. filoreshy, fI.bI.9. filelmi, . 10 21 N.W. end 56 3.2 to  5(io38' B. 
Cnpt. R ~ n e ,  I1.C 8 :ly chronumcters, 0 0 5G 60 
Cnpt. Ilutehrn~on, ship Rcro of nI;~lo!m, made ~t two or threc l c n y e s  fu- 

ther east than the pos~tion givcn by Cnpt. Illne. 

The adoption of either of these routes will greatly de- 
pend upon the winds a ship meets with on the verge of 
the south-east trade, and i t  is an object of importance, 
not only as regards the passage to Bombay, but to all 
parts of India, to observe, that little easting can be made 
after the south-east trade is entered ; so that, contending 
with uucertain minds between the Cape and the limits of 
that tropical breeze, a spurt of southerly wind should not 
tempt the navigator to the northward of lat. 30" south 
till he is nearly on the meridian of the port to ~vliich he 
is bound; and this is  more particulariy necessary when 
the north-east monsoon is prevailing to the northward of 
the line. The  different routes, such as the Outer, Midde, 
and Boscawen Passages, were formerly chosen from cir- 
cumstances unconnecrect with the prevailing winds, such 
as the geographical site of the islands or shoals being in 
some cases better known than in others; or because it was 
thought uiisafc to approach certain islands ; or on account 
of imaginery shoals, which frightened navigators. T h e  
late surveys of Captain Owen, K. N., Captains Ross and 
Maughan (Honourable Company's service), together with 
the indefatigable researches of Captain Horsburgh, have 
at length clearell away most of this uncertainty. H e n c e  
forward, then, the choice of the route must & determined 
according to the aeason of the year,&y the"winds then 



NAVIGATION. 35 1 

prevailing. T!ius, .any of the bcfore-mentioned routes 
may be adopted by ships which cross the line from Marc11 
till October; because the south-west monsoon blows home 
to all the coasts of India from about the line in these 
montl~s, and therefore a direct course may be pursued to 
any of the ports or shorcs of Hindostan. I n  the opposite 
months, it will be snfficiently obvious that a different 
course must be pursued. Frorn the Cape to the limits of 
the trade uncertain winds prevail, of which tvery advan- 
tage must be taken; and here it may very properly be 
observed, that experiencect sea-officers direr  very much 
on the subject of carrying sail. Some crack on through 
every squall while their sticks will stand : the risk of 
springing a lower-mast or lower-yard is thus very greatly 
increased; and it is needless to say how much an accident 
of this kind in a merchant ship, with fern resources for re- 
pair on board, must retard the progress. The  follo~ving 
practice is recommended as preferable :-Never reef, 
when i t  can be avoided, off the wind ;-reduce sail in  
time to a squall, but out with every rag again the moment 
the height of it is past. It is quite certain that ships in  
the present day make quickcr passages to and from India 
than formerly ; and among other reasons may be adduced. 
the reliance which is now placed upon the marine barom- 
eter, for it enables an attentive observer of its motions 
to carry as much sail at  night as in the day. Before this 
admirable instrument came into common use, it was 
customary to reef every night. Captain Meriton, an 
excellent officer, while in command of the Honourable 
Company's ship Exeter, used to take two reefs in every 
night at sunset.' 

At all seasons of the year, thc three following points 
ought to be carefully considered by navigators, who ar,e 

* This reminds one of the tardy proceedings of Dlrk IIlldson, 
one of the early discoverers of Nar'th America, aha  used to Ileahe- 
to every n ~ g h t  ; by whlc11 sage prucceding he gamed :r ahole n~ght's 
sleep,-nrvcr ran over any body in the dark,-and aluvays knew 
where he was In the morning. It is farther related of this ancient 
mariner, that he nearly crcatcd a mutlny in the Goede Frau of 
Amsterdam by ~nterdlct~ng h ~ s  jolly tfrs horn gulng aloft wlth 
more t h m  51x pnlr of breeches on, or from reeling topsails with 
pipes in theirploutbs. 
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anxious to 1na1;e a quick passage frEm the Cape to any 
part of 1utlia:- 

First, W h a t  arc the limits of the south-east trarlq and 
what is the usual direction from which it blows at  the 
lieriod ~vhen the ship is likely to enter i t ?  

Secondly, W h a t  is the probable limit and direction of 
the line monsoon at the time? 

Thirdly, I s  the north-east or south-west monsoon pre- 
vailing to the northward of the usual limit of the line 
monsoon ? 

These are essential particulars in the navigation of the 
Iritiian Seas, and a due attention to them is earnestly re- 
commendecl. 

Ships bound for Ceylonmhile the south-west ~nonsoonis 
Idowing to the northward of the line, having proceeded 
hy Uoscawen's or the Middle Passage, may pass through 
the South, Equatorial, or Oneancl-a-half Degree Channel. 
Along the south side of that island ~vesterly winds prevail 
nearly eight months in the year, and westerly currents are 
also frequent, particularly in October and November, and 
run ~ ~ i t l i  considerable velocity. I t  may not be out of 
piace to observe that a ':esterly wind and a westerly 
current, according to nautical phraseology, run in oppo- 
site directions. Seamen name the wind by the point of 
the compass f r o m  whicll i t  blows, and the current i 5  

always designated by that point of the compass tawa~(i.> 
which i t  is proceeding. This westerly cnrrent near Ceylon 
may carry a ship nearer the Maldives than i s  expedient. 
If bountl for Colombo, having passed through either of the 
above-mentioned channels, a direct course may be steered; 
:ind, in clear weather, Adam's Peak, a very high moun- 
tain, about thirty miles to t l~c  eastward of the town, will be 
first seen, and is sometimes visible at the distance of thirty 
leagues. A ship may anchor near the shore in six or sewn 
fzthoma, with the flag-staff on the fort bearing south by 
cast. Colotnbo is in lat. 6'' 67' north, long. 80" east, and 
is the seat of government. The  cinnamon plantations arc 
in the neighbonrhood, ant1 i t  is a remarkable fact that the 
odour of this s l~ rub  is sn~elt a t  a great distance in passing 
Ceylon ; so that 

" The splc)qales of Araby the  BlestY 

:re llot llccessarily n1el.e poetical fictions. , 



Point de Galle isanother settlement towards which ;I 

direct course may be steered. T h e  flag-staff is situatecl 
in  lat. 6" 1' north, long. 80" 20' east. Large ships anchor 
In the roads, in sixteen or eighteen fathoms, with the flag- 
staff bearing about north-north-east, two miles off the 
town. T h e  inner harbour requires a pilot, the outer road- 
stead not being safe in the south-west monsoon. There is a 
high conical mountain, which is very ~oi~spicuous froin 
the offing. T h e  coast to the rvestmard is generally low, 
with cocoa-nut trees, fronting the sea, but tlie  ah rise. 
in high mouiltainous ridges to the north-east of Point tle 
Galle. There are many dancers on the c o ~ s t  between the 
point now mentioned and Tnncon~alce. T h e  Euphrates. 
one of the Company's ships, was lost by making too free 
with the shore near Dondre Head, which is a lorv bluff' 
Iieaclland at  the southern extremity of Ceylon. I f  bound 
for Trincomalee, or the southern part of the Coron~andel 
coast, i t  is advisable to fall in  with the land hereabouts ill 
the south-west monsoon ; and great caution is required 
in proceeding to the northward, to avoid tlie Great and 
Little Basses. I t  seems advisable at  all times to pass 
outsidc of them, as they consist of two dangerous ledges of 
rocks, the l~igllest being just above the water. After 
clearing Dondre Head, by keeping along the edge of the 
Bank of Soundings, and never shoaling the water untler 
thirty-four fathoms, a ship rvill pass about two miles 
outsitle of the rocks. I n  clear weather and daylight, thcy 
may be approached to the depth of twenty-four fatlioms, 
which is nearly half a m ~ l e  from the Great Basses. About 
Dondre IIead and the Basses, the currents are very un- 
certain,-sometimes running with great velocity to the 
north-eastward ; by not observing which, many ships 
have overshot their reckoning in the night, ant1 come up 
with them very unexpectedly. His  hlajesly's frigate Ure- 
dalus, Captain Sir Murray Maxwell, was lost on the Little 
Basses. and the fleet untler his convov nearlv shared the 
&&ti. T h e  Elephant Hillis an isoLtctl lo& on the low 
land near the sea, and is on-with the Great Gasses. bearing 
north 6" west. Chimney Hill is pretty high, ncar the sea, 
with a remarkable rock rising from its side, resembling the 
objectfrom which i t  takesitsname. I t  is on-with the Littlc 
Basses, bearing north 59" west. l2oceethng to the north- 
ward, along tlie east coast of Ceylon, ifbound to Trincoma- 
lee, a ship' should keep well in-with the lid after passing . rn 
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the Basses, and make i t  (during she south-west mon- 
soon) to the southward of Flag-staff I'oiut, which is in lat. 
so 333' north, long. 81" 82' east. I t  is high, bold, covered 
with trees, and has several fortifications on it. This point 
is easily known from its bluff appearance, and from the 
land to the northward and southward being very low; i t  
is steep-to, and safe to approach. Trinconialee has little 
trade, and is not much frequented, except by the mcn-of- 
war on the India station. The harbour is capacious and 
safe: although there are indeed many shoals and rocks in 
it, but they are all well known, and there is plenty of room, 
with goocl holding-ground. The navigation of i t  is also 
somewhat intricate; but with Ilorsburgh's sailing direc- 
tions and a chart, there is nothing to prevent a stranger 
from either running in with afair wind, or working into the 
hay. I n  former days, when dull-sailing ships were navi- 
gated by dead ~eckoning, it was usual, if bound to hladras, 
to keep in soundings, after passing Ceylon, in order to avoid 
the chanceof falling inwith theland to the northward of the 
presidency,iu thesouth-west monsoon. In  the present clay, 
this loss of time seems unnecessary ; for it is hardly to be 
supposed that the commander or officers even of the pri- 
vate ships to India are unacquainted with the use of the 
sextant and chronometer, by means of which, in clear 
weather, the ship's true position can always be ascertained. 
When there are three chronometers o~Lboard agreeing, 
great reliance may be placed on them ; but lunar obser- 
vations ought never to be neglected, for their use may 
be suddenly required when \he practiti~ner is not prepared 
to place confidence in his skill, from want of habit. The  
following routine is recornmendell to ,all navigators on 
long voyages :- 

" Take two  sets of observations for the time every fore- 
noon ant1 afternoon; take sights for ant1 work the lati- 
tude by double altitudes every day ; take lunars whenever 
the moon is in distance with objects east and west of her ; 
observe the magnetic variation every twenty-four hours; 
let each officer who has charge of a watch bc bol~nd to 
ascertain tln: latitude by stellar observations at least once 
every twenty-four hours. Let the dead reckoning for 
practical purposes be always deduced from the ship's last 
true position, as ascertakeil by observation." 

Navigators are greatly indebted to Captain- Thomas 
Lynn, of the fionourable Company's Ser-;ice, tor his ad. 
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mirahle work on naviiation, called " Lynn's Tables." H e  
is tlie person appointed by the East India Company to 
examine young officers in nautical astronomy, and lie also 
conducts a naval academy wit11 infinite credit to himself. 
T h e  captain recommends stellar observations to be taken 
in the twilight of morning antl evening, when the horizon 
is generally clear and well defined.' 

I t  i s  material to observe, that AIadras is sixty miles west 
of Flag-staff Point, and the easternmost part uf Ceylon is 
in about lat. 7" north. I n  the north-east monsoon, the 
current sets a t  times strong to the ~outliward, hut is liable 
to be obstructed. During the south-west illonsoon i t  
runs along the Coromantlel coast to the northward ; and 
therefore ships bound for Madras or any other place on 
this coast should make tlie land to the northward or south- 
ward of their port, as circumstances require. In both 
monsoons, along the whole of the Coromandel shore there 
is a heavy surf rolling in upon tlie beach, which prevents 
all communication, except in boats, called masoolah-boats, 
of a peculiar construction. They are of a clumay hog-lrotlgh 
shape, w i l h o ~ ~ t  timbers, and the planks are sewetl tcgether ; 
but they are very buoyant and yielding, and are rowed with 
ten or twelve paddle-shaped oars. IVhen the surf strikes 
them on the side, the planks bend inwards. The  fisher- 
men on this coas se a catamaran, which is mercly three ' 3 .  logs tied together; the m~dtlle one being longer than the 
others, and pointed a little upwartls. This simple con- 
trivance is gei~erally about ten feet in length antl eighteen 
inches in hrcadth ; and with a man on ~ t ,  the upper etlge 
is generally under water. I'ondicherry, a French sct- 
tlement, is in lat. 11" 56' north, long. 79" 51' east. It 
is e;isily distinguished at  sea, has an agreeable aspect, 
and may be known by a remarkable black patch on a 
long flat hill north-west of the town with a groveor tuft 
of trees on it. A ship may anchor in six or seven fathoms 
off the harbour, in the fair season. Bound from England to 
Madras, a vessel, having seen any part of Ceylon, may 
bhape a direct course for the Flag-staff, 15-liich is in lat 

* An admirable and very simple method of computmg the lati- 
tndc by double n l t ~ t u d ~ s  1s that of >lr Sdnucl Dunn. ulileh is men- 
t~oncd by Captain Lynn In 111s ( <  IIorary Tablrh" lately published. 
Captam L. Aas given arguments esnetlj. w t e d  t6 the solut~on of 
thu r o b l c ~  ~n 111s B Azimuth T~blcs ."  
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ISo 1' north, long. Ri)' 21' 30" east. i n  tile night, the 
light-hm;c may he seer? five l eayes  from the tleck, ant1 
is hi~lr ly u.,eful in guillirlg ships clear of I'ulicate Shoal, 
the soutlicrn point of rrhich hears from the light-house 
north by east three quartcrs,east thirteen miles. I f  thel igl i~ 
is ktlpt to the westward of south-sout!i-;rest, one quarter 
west, the shod  rill be avoitletl. bIarlras Koa(ls are r1pe11 to 
.dl winds, except from the west, but thegrountl~s foul from 
the ~ r ~ a n y  anehorrjleft there. They arc liable to he sutl~lenly 
visitcrl by severe storms, and even in fine weather there 
is a hravy swell tumbling in froin s e a ~ ~ a r d .  From tlic 
heginning of' October to the loth or 15th of l>cceruber 13 

considcrt~d tlie rnost dangerous fieason to rcll~ain in tllc 
I{o;~c:s, or a t  any shticln on this coast. I t  niust, hom- 
ever, be obsrrvetl, that ~lbips remain i n  that anclioTage at 
all seasorrs, being ready to cut or slip, and run out to sc,l 
on the first intirnatioii of a h u ~ ~ i c u n e .  l l~ l r ing  thc batl- 
~vcathcr season, ships sho~llrl nevcr lie there but wit11 
sood sails I~cnt, ant1 close-reef their topsails anrl courses 
hcf~rrc they ;ire furled. IVith the flag-staff about north- 
~vcst  hy wc'ht, i l l  nine fathoms, two miles from the shore, 
is 3 gtluri b(~rt11 fbr alarge vessel. The  niasoo!ah-boats are 
nserl also at AIatlras; and when the surf is too Iligll for 
the111 to go OK a fag  is hoistcd at  the beach-liouse callctl 
the foul-weather flag. IVhile this continues flying, all 
communication with tfle shore is interrupted; yet the 
catamaran-me11 v~iI1 at these tinres venture o f f w ~ t h  a letter, 
which thcy coritrive to keep tlry by placing it in their scull- 
call, orcr mhicli the folds of th.: turban are tightly twisted. 

'I'hc coasts of Golconda anit Orissa (after passing the 
Vulicatc Slloal) inay be safely approached in inost parts 
mil11 t l~e  lead. , t 111c access to the IIoogley i n  both monsoons is rcn- 
t1c:ccl r?ry tliffirult, from tllc circumstanceof long spits of 
sand cx te~ l r l i~~g  from tile mouth of the river, nut  cfl'.\igl~t 
I .  I(ct\rccn these ~an t l s  or reefs are tlifferent cl1:111- 
ncls, a1111 thc o i ~ c  uo\rused i.; hounded on the east by S:lu- 
gor Sa~:tl, and on the \vest by the Eastern Sea-reef. T h e  
entrancc to this channel, as beforc mentioned, is out of 
sight of land. SIii[ls hour~dior Calcutta ill the south-west 
lrlonsotli~ ~ u g l l t  to make the coast about l'ondy or Gan- 
jaum, wl~ere it is of considerable Ireigllt. 'l'he Juggernaul 
pagodas are agaod ]nark to run f o ~  ; the sllorc d r e a s t  them 
is safe to a:qlroac:i, and they cannot t;uslly Leamistaken, 



X A V I G A ~ O K .  3 7 7  

for, in  a clear day', a t  a moderate distance, they present a 
magnificent appearance. There are three l a r ~ e  rirculnr 
buildi~igs with domes, and severil smaller pagodas ; from 
:he sea they look like one vast palace. IIaving passer1 
these structures, a course about north-east by east, keeping 
in about fourteen or fifteen fathoms, ~i lust  be sliaped for 
False Point, abreast of ~vliicli the soundir~gs are brown 
sand and shells nit11 hlack specks; but to the northward 
of it, and dl1 over False Bav, the bottom is very soft 
green mud. \\-it11 that Point bearing west-north-west, 
in fourteen or fifteen fathoms, the courseis north-east ten 
leagues, to clear the reef oti Point Palmyras; but the lead 
is the best guide, ant1 a ship ought not to come u n d e r  
fourteen fathoms crossing the Bay. This depth may be 
increased to fifteen fathoms rounding the reef off' Point 
Palmyas;  for when the point bears to the southward of 
west, a ship in fifteen fathoms willnot be far from the edge 
of its reef. On the Island of hIypurra a light-house has 
lately been erected, nvhich in clear weather is very useful 
in rounding the reef, and enables the pilots to kecp their 
station, ~vhich is on a line due east from tlie light-house. 
I t  is very material not to mistake False for Y'rzie I'oint 
Palmyras. I f  a doubt is entertained on the subject, a ship 
off False Bay, in fifteen fathoms, by steering nortli, will 
ahoul the water over a bottom of soft mud; but from tif- 
teen or sixteen fathoms off Point Palmyras, and clear of 
tlie north-east edge of tlie reef, in steering north she will 
deepen her water. I n  Balasore Roads, or o f  Point Pal- 
Inyras, the pllotbrig ought 10 be found in the south-west 
monsoon, although ships sometimes beat about several 
days before they find it. I t  is advisable to anchor under 
Alypurra Island during the night, and stancl over towards 
tile Eastern Sea-reef in the day. Some navigators have 
ventured into Saugor Channel, without having seen the 
land. The  following instance may be addocetl, as show- 
ing tlie practicability of doing so, and will also place in 
a striking point of biew the accuracy of nautical science 
in  lie present day :- 

l'he Honourable Company's ship Thonlas Grciivilie left 
Ports~noutl~ on the 12th of June 1 R%,-passed the Cape 
BOthoi"~~~gust,-crossetl the line in long.8O0east,anti stood 
right up the bay, wzt l~out  h u t i ~ c g  scc11 clny lirltd since 
Iea~ing  ,England. Captain Manning, who is an excellen1 

0 
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seaman and a skilful observer, found, lyl lunars and chro- 
nometers agreeing, that the ship's true pos~tion at  noon 
on the 1st of October x<as in long 88" 20' east, and lat. 
20" 25' north. H e  steered north for the mouth of Saugor 
Channel, ant1 having run about thirty-fire miles by log, 
fell in with a pilot-brig in ten fathoms water a t  six 
o'clock in the evening. 

Captain Ross, the Company's marine surveynr, states 
that the light-vessel anchored in the Eastern Channel is 
placed in long. 88" 13'east, and not in 88" -26: as mentioned 
by Captain AIasfield. And he also thinks the extreme 
points of the reefs two miles farther north than they are 

-usually marked in the charts. Pilots are sometimes to be 
found on board this brig, ant1 she is distinguisl~ed during 
the day by a ~ r d ~ i t e  flag at  her mast-head. 

The  channel is about five miies wide. Saugor Sand is 
steep-to on hot11 sides; and the sen-reefs are also steep- 
to on their western edges ; but on their eastern sides the 
depths decrease gratlually, though quiclily, so that turn- 
ing to wind~vard in Saugor Channel, the soundings must 
be taken from the western slde of tlie channel, and a ship 
ought to avoid the risk of a hard cast, standing towartls 
the Sand. The  course of the channel is north-north- 
west ant1 south-south-east ; the bottom of i t  is soft mud ; 
and on all the reefs the ground is Irard sand with bright 
specks like steel filings. The  leailsmen of the pilot-brigs 
can trll in a moment, by the mere feel of tlie ground, 
mliether they are on the reefs or in the channel. T h e  
tides have a rise and fall of ten or eleven feet, and the 
water is liighest over the grourd on the Sea-reefs, and 
in Balasore Iloads about nine hours full and change. 
T h e  tail, of the Eastern Sea-reefis in lat. 21" north, and the 
first or Reef-buoy is close to the eastern edge of the 
Sea-reef, in lat. 21' IS' north, from whence the course is 
north-north-west, half west, to the buoys in Thornhill's 
Channel. Xf i t  is determined to stand over to the rnouth 
of tlie Saugor Cl~annel, from Point Palrnyraq, in  search 
of a pilot, great attention must be paitl to the tides, and 
the reefs ougllt to be approacl~cd about the first of the 
flood, as vessels cannot murk to the southaartl again till 
the ebb makes. I f  a ship could, in a clear day, about 
noon, when the latitutle lbs  been obtained, and with ttie 
last of tlie flood,.be near tlle tail of the Western Sea-reef, 
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she might venturelo cross, and look into Saugor Channel, 
and either anchor there or Proceed to the sou~hward with 
the ebb. 

At all times during the south-west monsoon grcat 
caution is requisitein approaching the Hoogley. Cloudy 
weather, with frequent squalls and rain, may be expected, 
particularly from May till September. I n  June  and 
July, which are the worst months, ships standing towards 
the Western Sea-recf, across Balasorc roads, or indeed 
any of the reefs, ought to have good canvass bent, and havc 
every thing ready for turning to windward, in thc event 
of suddenly getting a hard cast on any of the shoals which 
spread out to seaward from the mouth of the river 8 

something in the form of a human hand, supposing Sau- 
gor Sand to be the thumb. From Point Palmyras, the 
flood-tide sets over towards the Eastern Sea-reef with 
considerable velocity on the springs ; but close to ant1 over 
the reef of Palmyras, the flood sets towards the mouth of 
Kanaka river. I n  July the freshes from the land cause 
a drain of current to the southward ; hence a s l ip  under 
weigh off' the mouth of the Hoogley ought never to neglect 
the lead for one moment. 

I n  thenorth-east monsoon, which generally commences 
early in October, along the head of the bay, the pilots cruise 
o f  the tail of Saugor Santi, in lat. 21" north, and long. 
about 88" 40' east. I t  is very essential a t  this seasun to 
keep well to windward of the reefs, for tlle t~des  set con- 
stantly to the west and south-west. Coming up the bay 
iu the north-east monsoon, a ship shoultl get nearly into 
lat. elo 7'north, well to thecastward of Saugor Sand, steer- 
ing west in eight and a half fathoms a t  low water, and 
ten at high water. I n  this parallel, the bottom is soft t ~ l l  
the depth suddenly decreases over a hard ground on the 
Saugor. T h e  success of this proceeding will greatly de- 
pend on a strict attention to the tides; for if a ship is set 
to the southmart1 of 21" 7', in  running weatward she will 
miss the Saugor Sand, and get her first hart1 cast on the 
Eastern Sea-reef. It seerns therefore advisable to cross 
the tail of the said Sand, and work up as far as the lleef- 
buoy, i n  scarch of a pilot, taking care not to stand Inore 
than one-half or two-thirds of the channel o\er towards 
the Saugor shallow. When t11S north-east monsoon is 
prevailin{; in the Bay of Bengal, ships bound for Calcutta 
should enter th) southern limit of the soutll-east trade, so 
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as to enable them to cross tlie line in &out long. 9Ooeast. 
From ahove 10" soutll lat., var~nblz winds, mostly from 
west and north-west, may bc expectetl till the limit of the 
north-ea5t monsoon is reached. From the equator a course 
oughc to be sliapcd~vith reference to tl>e~\.inds encountered: 
thus, if the willti hang to the eastward, endeavour to close 
with the Nicobars, and stand up the bay to the westward 
of these islands and the Antlamans. T h e  old practice of 
going to the eastward is now esploiled, and a s h ~ p  is more 
likely to make a passage by ~vorhing up  the eastern slde of 
the bay in the open sea, than by closing with the Arracan 
shore or Anclaman Islanrls. 

I t  is now proper to make a few remarks on the horne- 
ward voyage, although must of the foregoing observa- 
tions may be applied generally to vesscl; on cither passaqe. 
From Bengal or Jlaclras, ships bound to Europe should, 
at all seasons of the year, endeavour to cross the line in 
about 87" or 90" east long. Having entered the soutl?- 
east trade, i t  mill be prudent, particularly in February, 
March, ant1 April, to pass well to the eastward of Rode- 
rigue, to avoid the hurricanes which sometimes occur 
ill the vicinity of this island and the 3Iauritius, for 
these are less scvercly felt in proportion as the dis- 
tance i s  increased to the eastward of the islands. Ships 
from tlie JIaiabar coast shoulll endeavour to take a depart- 
ure from about Dondre Hcad, and closs the line in 85" 
east, which mill enable them to give ltorlcrigue a wide 
berth. From April to November, storms seldom happen 
near the Mauritius; and, in these months, thirty or  forty 
leaguct; is a sufficient distance at \vhich to pass ; at other 
times, the islands ought not to he approached nearer than 
eight) or ninety leagues. I n  one of these tempests i t  is 
suppnsetl the gallant Trombritlge was lost with all his crew, 
in !]is RIajesty's ship Blenheim. I n  general vessels run 
rapidly through the south-east trade, towards the Cape of 
Goor1 Hope. The. south end of 3Iatlagascar should be 
passed at a distance of thirty or forty lea~ues, anda course 
shaped to fall in  with the coast of ~ f i i c a ~ b o u t  Point Natal. 

I n  apreceding part of this article instruct~ons are given 
for rnaking a passage round tlic Cape by help of the cur- 
rent. In the winter months ships wnnot be too well pre- 
~ ~ a r e d f o r  badweather on&pproaching that promontory, and 
crazy ones s110d.d kecp well in with the land, \$ere they 
will have snlooth water and less wind t h a ~ i ~ s  experienced 
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far on the bank. i t  is iiot.thought dangerous to hug the 
shore, as the wind seldom blows strong from the south. 
I f  a ship is beating round the Cipe with a westerly wind, 
she should endezvour to have a good offing when about 
the meridian of Cape Lagullas, particularly tomartls the 
conclusion of a no1 th-west gale, by which she ~vi l l  be en- 
abled to bear up for St  Helena much sooner than if she 
happened to be in-with the land when the mind veered 
to the southwartl and westward, which i t  commoi~ly does 
towards the end of a storm. Ships from Bombay, bound 
to England in hTorember or December, may proceed by 
the 3lozambique Clranncl ; but southerly winds are often 
experienced there in February. T h e  current setting to- 
the south along the African shorc will always help a resse: 
through this channel, and she may pass in sight of Cape 
Corrientes, where i t  is very strong. Escept 111 November 
and December, tho~efrorn Bombay should go by theouter 
passage, round Itotleripe. 

Prom the Cape to St  Helena ships commonly experience 
fair ivinds ant1 pleasant weather; and a south-caster off 
Table Bay will frequently carry them into the south-cast 
trade. The course to St Helena from the Clrpc is north- 
north-west, half west, and i t  may be safely approachedin 
the night; but ships are not allowed to anchor till they 
have comniunicated with the shore, either by signal or by 
a boat sent to the fort on Sugar-loaf Point. T h e  best ell- 
chorage is in sixteen or eightceil fathoms, with the strcet of 
James Town open. T h e  geographical position of the town 
is long. 5" 3 ~ $  west, lat. 15" 65' south.. From St  He- 
lena a ship departs with the trade-wind, and may shape 
a course to pass on eithcr side of Asceilsion as most cx- 
pcdicnt. From Ascension a north-north-wcst courseir~ay 
he steered for the equator, ~vhich should be crossed in 18" 
or 20" west, as before ~Iirectcd ; and from the linc a ship 
ought to Beep on the tack which will give most northing 
trll she meets the north-east trade. Frorn lat. 2.1." or 25" 
north i n  this route will be seen the gulf-weed, which 
covers the ~vhnlr  face of the waters to about SO" or 41" 
north lat. By catching a quantity of this vege~qble in pass- 
ing, many curious marine aiiimals may be collected which 
are fouild upon it. I n  the gu l f - s~~~enm the teniperaturc 
of the water is -1." or 5"higher &an the temperature of the 

J S 

* Capiain OIV?II-S~ Ilclenn, t o a n ,  loll;.. 5"411\\' , l : ~ t .  15" 54's. 
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atmosphere. The north-east qade gcnhally carries a ship 
far to the mestnartl, and nothing can be conceived more 
provoking than the coGtinuance of easterly \rinds after 
she has got as far as 30' or 35' north, forcing her daily 
farther in distance from the "desired haven." It is ad- 
visable to pass to the \vestward of the Azores. These, 
i t  i s  well known, are nine in number, with saft. channel+. 
between them all. The two which form the north-west- 
ern corner of the group are most commonly seen by 
homeward-bound ships from India. Flores, the most 
western, is in lat. 39" 33' north, long. 31" 11' west. Corvo 
is separated from Flores by a channel three or faur 

-leagues uvidc, ant1 is in lat. 39" 42&' north, long. 31" 0' 
west. After passing the Azores, a direct course should 
be pursued for the Lizard. 

I n  the foregoi~lg pages the variation of the compass ill 
different parts of the globe is rarely mentioned, on account 
of its constant fluctuation, and because it is presumed that 
every careful n~vigator ascertains the magnetic variation 
of the compass by observation every twenty-four hours, 
whenever the weather will admit of it, and corrects his 
courses and bearings accordingly. The locul variation of 
the compass, sillcc first observed by Captain Flintlers, 
has been the subject of much speculation. For scientific 
purposes, the local variation must be carefully ascer- 
t a~nrd  ; but for thc common uses of navigation it is not 
quite so important. 
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CHAPTER SVI .  

An Historical Sketch of the Rise and Progress of Steam. 
Nuviyution in I i~d ia .  

The  Invention of Steam-bodts-Actual Number in the U n ~ t c d  
Kingdom-Desire for Steam-ressels in B r ~ t ~ s h  Ind~a-illr Da- 
vldson's Boat-englnc-Thc Klrlg of Oude's Stcam-boat-The 
Plute-Diana-Enterpnse-Emolous-PaIcon--Telica-Forbes 
-Comet and Firefly-Steam-engines-Irrawady and Ganges- 
Hugh Lindsay-Hoogley and Brahmapoutra-The Iron Tugs- 
Scheme-Colonel Ct~csney-ilIr Waghorn-Parliamentary Pro- 
ceedings-Practical Dircctions to  Travcllers, Shippers, and 
Correspondents-The Indus. 

STEAM navigation is justly ranked as one of  he glories 
of the present age, ant1 one of the most atlvantageous ob- 
jects to which skill, capital, and enterprise have ever becn 
directed. The  rapidity of its progress is also very remark- 
able. I n  the year 1811, the British empire contaiuetl 
only one steam-boat of 69 tons, employedin Scotland. I n  
1836, no fewer than 14,160 steam-vessels were entered a t  
the custom-houses in the United Kingdom, measuring 
2,734,886 tons, exclusive of those which carried passengers 
or ballass only ; and, in the year 1838, there were 810 
registered at 87,907 tons, which, with the engine-rooms 
of69,933 tons, amount to157,840, worked hy63,250horse- 
power. A regular steam communication has been esta- 
blished, not only with the remotest countries of Europe, 
but with those beyond the Atlantic. 

As soon as the nature and convenience of this agent mere 
generally known, its applicatiolt to India became an ob- 
ject of arxious interest. Our countrymn, who now r e  
side there in a c h  numbers, are co~ltinually passing and 



SYA STE.4JL K A V I G 1 T I O N  I N  ISnI.1. 

rel~assirlg, wllilt: many of them hav;: their families in 
Britain. T h e  voyage by the Cape, after every abriclg- 
ment, is tedious, and ulust be accomplished t l~rough a 
dangerous ocean. The  same circumstances render a more 
reguiar and speedy conveyance of' correspo~ldwce w r y  
clcsirable. I11 a country, too, p!:lced at so vast 
a distance, the political importencc of' an casy and rapid 
~ n t e l l i ~ e ~ i c e  is equally obvioas. 

Tlle obstacles, however, to this application of steam werc 
pecl~liarly great. T l ~ c  cstraordinary length of the voyage 
seemet1 to baffle every calculation ; for it mas difficult to 
conccire 11cw a vessel cou!ci stow fucl enough for the ml~ole 

,distance, 1rr11ile every stoppage to renew i t  would cause 
an inconveuient delay. Besirles, for ;L great portion of the 
passage, undcr the influence of the trade-nind, a sa~lillg 
vessel has a most decldetl advantage over a stearner, run- 
ning at the rate of ten knots an hour, mitllout any es- 
pense or trouble. Yet the enterprising spirit of the 
British settlers, whose dearest interests melr involver1 in 
thc object, lccl tiiem to brave every dificulty. 

The  f ~ s t  steps, as uzual in such cases, mere taken by 
indivirlnals. As early as 1917, Captain Davidsou, of the 
liengal cngilieers, introduced into Calcutta an cuginc of 
ci lit horse power. designed for a river boat; but  this 
ogcer mas in adlance not only of the government, b u ~  
of the co~nmunity, and his engine lay neglected five years. 
I11 1819, AIr Jcssop took to Calcutta an ensine of the 
same power, and the Iiing of Oude built a boat for it  ;it 
Lnclinow, ~vliicli sailed eight miles an hour ; t l~is  loyal tog 
was the very first vessel in  all India p~opelled by stearn, 
buti like otl~crl~laythings, it  was soon laill aside. I n  ~ F E ~ ? .  
Davitlson's ~ n g i n e  u as  attachetl to a dredging-boat, .rr.hirl~, 
on the inva5ion of Blrmah, was converted into a float~ng 
battery, ant1 sent to Arracan. Although its utmost speetl 
was only four knots, much benefit was derived from i t  
in  the passage of troops over the rirers and estuaries ot 
that coast. 

I n  1821, Alr Robarts carried out machinery for a vessel 
to ba employed at Canton in the Chi~ra trade. Circum- 
sisnces having l~rcvcntetl this destination, i t  was taken to 
Calcutta anrl offercd to the nIarquis of Nastings' govern- 
ment, 1~110, after some h~Sitation, declined to purchase it. 
The mercl~alits shen bought it for 65,000 rupeq, and for 
about an equal sum attached to i t  a tfal<-bjilt shipnamed 
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the Diana, which Itas launchetl on the 19th July 1'623. 
She plied for hire on the river EIoogley, and proved to be 
extremely useful as a passage-vessel for the port of C,tl- 
cutta ; not being adapted, ho~vever, for a tug, the receipts 
did not cover her expenses. Hence the shareholdcrs be- 
came milling to scll, and the government, upon declaring 
war a ~ a i n s t  the Burmese, bought her, in April 1824, for 
80,000 rupees, on the strung recommendat~on of Captain 
Marryat, who condncted the expedition to Itangoon. T h e  
Diana proved there so very serviceable, that, during the 
whole of the war, she never was allowed to leave the 
river Irramady : she recomioit~ed the stockaded posi- 
tions, chased and captured war-boats, greatly facilitaced 
the advance of the army to Pronie, and carried R3r 
Cramford as far as Urnmerapoora, fire hundred miles up 
the stream. The  novelty of this structure produced a 
powcrf~tl effcct on the minds of the nativcs, who, of 
course, could not know the limits of its power ; and if me 
had been able to avail ourspl~es of a flotilla of steamers, 
the campaign would have proved nlucll shorter and more 
decisive, as well as less expensive and bloody. Three other 
vessels, the Emuilous, the Falcon, and the Telica, being 
also sent out on speculation, were purchased by the several 
governments, the last by that of Bombay ; but i t  did not 
sjve satisfaction, and was converted into a s a i l i ~ ~ g  shlp. A 
steamer, huilt by Captain Porhes of tlie Jcngineers, mas 
employed in 1830 to tug the Jamesina, a brig of 382 tons. 
from Calcutta to Canton ; but, although i t  performed the 
duty well, such aid upon this line of voyage was not found 
to rcrnnnerate. 

T h e  Bengal governmc~~t having experienced the great 
advantage deri\ed from these vessels in  the Burmese war, 
wrote to the Directors at  home soliciting machinery for at  
least two additional ones. This mas complietl with, ant1 
in  1927 tlie Ganges and Irramady were coinplctcrl at an 
expense of 126,000 rupees each. By that time, hovever, 
the mar heing at  an end, a difficulty was found in cm- 
ploying them ; and the Ganges having bccn sent round to 
Bornhay, proved ill adapted for the seas in  that quarter. 
I t  was auggestccl, as a measure of cconomy, that these 
veseels sl~o~+ld be laid up ; but  the supreme council, consid- 
eriug the want that ~ n i ~ h t  be experience~l, in a moment 
of emergcn y, of engineering; skill for th&* management, 
detenninecfon hying t h e y  out to tug merchant ships up 
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and down t!le river. In this mann5r they paid a great 
proportion of their expepso;, and were also useful in  
iours of iijspectiolr, eoMecting the revenue, and conveying 
treasure between the different ports on the Bay of Bengal. 

As yet nothing had been tlone towards a steam commu- 
nlcation with JSritain. T h e  first steps apl~ear to have been 
taken IIV Sir .John hIalcol~n, governor of Bombay, and Sir 
~ I i a ~ i e C l ~ i s  brother, soperintendent of the Inclian navy. 
I n  1Be9, two cngines of SO horse power being sent out 
to that presidency, a vessel of 411 tons was built for 
them, and nametl the Hugh Lindsay ; and though first in- 
tentled to act ns an armed cruizer, itlvasrletermined to try 
her on a voyage to Suez. She sailed on the 20th BIarch 
I 830, and arrived on the 22d April, being a passage of 
thirty-thrce days, ant1 returned in exactly the same time. 
On t!le 5th 1)eceml;er she again started, having on board 
Sir John 31alcolrn, whom she landed at  Cosseir in t ~ v e n t j  - 
two days. She suffered detention on her return ; but in 
1632 aild lS33 mntle two other voyages, ineach of which, 
both going an11 returning, thirty to thirty-four days were 
employetl. There was no co-operation on the Rlediter- 
rallcan side, and consequently no immediate means of 
forwarding passengers or letters on arrival ; hence, very 
few of either took this route. These voyages, i t  is clear, 
were merely experimental; but the commander stated as 
the resuit that the navigation was perfectly practicable, 
unless from the 15th May to the 15th September, the pc- 
r~ot l  of the north-west monsoon. 

Meantime, another project strongly attracted public 
atteotlon. As e a ~ l y  as 1820, Captain Francis R. Ches- 
uey had employed himself in  calculations relative to the 
Ineans of opening a communication with India. I n  1830, 
when passlng througll Egypt, he received from Lortl 
-4berdeen a number of queries drawn u p  by b1r Peacock 
of the East  Inilia House, in which among other routes 
mas suggested that by the Euphrates. Captain Chesney, 
therefore, after having surveyed Egypt and the head of 
the net1 Sea, proceeded to Damascus, and notmithstantl- 
ing some discouragements, went on by Mosuland Bi r to  E l  
Eialm, about 960 miles from the mouth of that river. H e  
prevailed upon the Arabs to construct for him a raft, on 
which ant1 in other c6llveyances he traversed the whole 
course of the atream down to Bushire. \\'hi e he was at  
Bagtlad, another party employed by t h e g o m  b ay govcrn- 
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ment began a similw survey. H e  stated as the result of 
his observations, that the rivtr was navigable eight months 
in the year, and even during all tlE remaining period for 
small vessels. 

A very strong interest in the subject was now excited 
both i n  India and at home. On the 3d June 189-1, tlie 
House of Commons appointed a select committee, of which 
the president of the India Board was chairman, to in- 
quire into tlie means of promoting this communication. 
T h e  committee, composed of thirty-six ~nembers, imme- 
diately entered upon their labours, examined twenty-six 
witnesses, amongst whom were Messrs Peacock, Chesney, 
and TITaghorn, with the most eminent engineers, oriental 
travellers, naval officers, and projectors, on the spot. After 
fourteen sittings, the abrupt termination of the session 
closed their inquiries; but, uevertheless, on the 1 kth of July 
the committee reported tlie evidence and passed twelve 
resolutions to the following effect: Tha t  a regular and 
expeclitious commuuication is of great importance ; and, 
having been proved to be practicable during the north- 
east monsoon by the Red Sea, it should be regularly esta- 
blished at  the joint expense of the crown and the Com- 
pany; also, that althougll the route proposed by the 
Euphrates has not been brought to the test of csperience, 
yet, besides having the prospect of being less espcnsive, 
i t  presents so many other advantages, physical, cornrner- 
cial, and political, that i t  is extremely tlesirable that i t  
should be brought to the test of a declsive experiment ; 
that the line of the Malta packets should be extended to 
Egypt and Syria ; arrd that a grant of £20,000 should be 
made for trying the experiment of navigating the Eu- 
phrates by steam-boats with the least possible delay. 
This  report extends to nearly 500 pages folio, and com- 
prises several valuable maps and plans. 

W e  shall begin with tracing the proceedings taken in 
consequence of this report in regard to tlie route now 
indicated. I n  November 1834, Captain, now Colonel, 
Chesney set out, accompanied by Major Estcourt, Lieu- 
tenants Lynch and Cleaveland, Lieutenant Murphy as 
engineer, blr  Ainsworth as geologist, and several other 
gentlemen. H e  carried with hi the materials of two 
\teamen, the Euphrates 108 feet Eng, and the Tigris 68. 
On the3lst  March 1835, they arrived at  ~ e ~ t o u t ,  where h l r  
ldynch had beert'employed a month in   re paring for the 
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journey across Syria. Great difficulty was experienced 
in transporting the materia&, for which 33 waggons, 84.1 
camels, and 160 mul& were necessary. Ibrahim Pacha, 
without openly opl~osing their progress, obstructed it as 
much as possible ; aiid thelaborious journey, with expos- 
ure to the extremes of heat and cold, produced general 
sickness, of which eight men died. On the 22d Sep- 
tember, they rcached a point on the river, ~vl~icl i  they 
named Port Williarn. The seasoli of low water l~at l  
however arrived, and the whole were i n  a very sickly 
state, especially the commanrler ; for which reason they 
wisely resolved to recruit their strength by a tour to the 
Orontes ant1 different parts of thc chain of Tau~us ,  of 
which they made a scientific survey. 

On the 13th March 1536 they had generally recovcred, 
and began their voyage with favourable prospects. Near 
Anna, however, a dreadful disaster xvns occasioned by 
a hurricane of the most extreme violence, which causer1 tlie 
Tigris first to strike the bank and then in a few minutca to 
sink, when fifteen British ancl five natives were drow~~ect. 
The other vessel continued her course, anti on thc 1Sth 
June reached Gorna at the junction of the Euphrates anti 
Tigris. Tlle different officers then presented reports 011 

the navigation, which, through a natural bias, mns mxlc  
to appear as favourahle as possible. Yet they otlmit that 
the upper part of the river, unless durinq tile sensoil 01' 
high water, lasting only five months, coultl he tr:~rcrsc~ll 
merely by vessels of the smallest size. and dratvinc. 
eighteen inches or at most two feet of watex ; that: two, it 
not three, sets of boats would be necessary for the differcui 
stages; and that there are other obstructions, which coultl 
indeed be reluoved were Great Britain disposed to ex- 
pend money on this remote object. Mr  Lyncli finnlly 
reports, that though powerful high-pressure vessels, dm\\-- 
ing only eighteen inches water, might always be pushctl 
through the upper channels, they could not, during thc 
dry season, be made generally available for purposes of 
commerce or communication. When we add, that the 
whole line of ak~ovc 1000 milcs is bordercd by nurnerouq 
and. warlike tribes, '' whose cupidity is easily aroused," 
the use of such a chape l  for tlie conveyance either bf 
passengers or valuable goods must appear ver question- 
ahlc. 1 

The government, having considered h e  route by tl12 . 
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Euphrates to be the f i s t  objeyt, had not tillthatn~astlecitled 
taken any measures for theextension of the one by the Iled 
Sea. T h e  packet communication~however, was extend- 
ed from 3Ialta to Alexan(lria, and the Hugh Lindsay 
continued her voyages, which were productive of some 
advantage, t l~oog!~  made, as might be expectctl, at long 
intervals. T h e  public now impatiently callecl for some 
more active measures, and a private company was formed 
under the management of hlajor Head, ~vliicli offered to 
carry on a monthly cornmunicdtion between England and 
Bombay, conveying the public letters and despatches, pro- 
vitleiI they were paid from the Treasury 1'10,000, ant1 by 
the India Company '25,000. Tlie leacling authorities, 
ho~vevcr, tlecitled that these terms w r e  too high, and 
that the inte~course ought to bc maintainetl jointly by 
goveinlncnt and the Company. The  latter body, on 
the representations of Sir John Hobhouse, made an offer 
to establish a monthly communicatio~~ between Bombay 
and Alexandria, leaving the postage to ministers, on con- 
dition of their paying half the expense and conveying the 
dcgpatches ttlence to Britain. Sir John strongly urge11 the 
extension of tlie plan to Rladras and Calcutta ; but it wa5 
answered, that the In t l i~n  post-office had atloptecl such 
measurcsfor tlie acceleratiori of tlie damk or land-conrier 
from Bombay to those capitals, that it  can reach the one 
in  abcut seven, and the other in ciyht or ten (lays ; and 
that any thing farther i n  the fitst instance conlrl not pru- 
dcntly be attempted. Tlie govc~nment then finally closed 
n i t h  the proposal, ant1 the Company transmitted orders 
that the Atalauta and the Berenice, sent out as mar-steam- 
ers, should be placetl on the packet selvice, and run alter- 
nately between Bombay and hloclla, while the IIugh 
Lindsay shoultl continue to ply betmeen that port and 
Suez. TtIr llJaghorn, who hat1 distinguished himself 
by able and indefitigable excrtious in the cause, was ap- 
pointed superintendent for forwarding the lnails across 
rbgypt On the 9th of June  IS37 the Iiousc ofCorumons 
app'ointed another select committee for inquiring into this 
~ubject, consisting of fifteenmembers, nit11 Lord Li'illiani 
Bentinck as their cliairman. They laboured intlefatigahly ; 
but thc demise of the crown lec'.to a sucttlen close of the 
session, affer tliey 11arl esaw~ned five and txent,y nrtnessrs. 
They reported,,bowever, their satisfaction with the mea- 
sures taken by government and the Company, slliling, that 
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inasmuch as, according to the opiriibn of the witnesses 
who had appeared before the*committee, a direct conlmu- 
nication by steam f r o b  tlie Red Sea to Ceylon, Madras, 
and Bengal, ~voultl be ~racticable at  all seasons of the year 
by tlie employment of vessels of adequate tonnage and 
power,-and as, under judicious arrangements, such an 
extended establishment would appear to offer the prospect 
of an adequate retunr for the increased outlay by the con- 
vcyancc of passengers, and of some valuable articles of 
merchandise, which cannot be expected from the limited 
communication with Bombay done, they felt bound to 
recommend 3 continuecl and zealous attention to the sub- 
ject on the part of her IiIajesty's government and the 
East India Company; but strongly as they were im- 
pressed with a sense of the ac1i7antages, political, com- 
mercial, and persor~al, rvl~ich mould arise from tlie more 
extended system of communication, they \vould earnestly 
deprecate any interruption of the valuable arrangements 
then in progress, with which i t  appeared to be perfectly 
compatible. 

T h e  communication with Bombay has now been brought 
into regu!ar operation, being aidetl by an agreement with 
t!le French government for the mails passing across their 
,country to Marseilles, and thence by steam to Alexandria; 
t i u s  saving several days, as well as the stormy voyage 
by the Ray of Biscay. I t  appears by a parliamentary re- 
turn, that of sixteen trips from Suez, and fourteen from 
Bombay, niacle bctwcen November 1837 and May 1839, 
the longest was thirty-three days, and two were made 
111 as short a period as seventeen. Fourteen of them did 
not exceed twenty days. 

There exists, however, still in  many quarters, especially 
among individuals connected with Maclras and Calcutta, a 
strong wish for a more extended intercourse, cornprehentl- 
ing the two presidencies just mentioned. Towards the 
end of 1838 a public meeting was held with the view of 
reviving on a greater scale the plan of a private company 
for carrying on the navigation by the Red Sea, and Cap- 
tain Barber, as agent for a steam navigation company 
formed in Bengal, appeared in support of the measure. 
But the project was stwngly opposed, as i t  was admitted 
that success must depend on a certain allo\vance being 
received from Gvernment and the Company fop the trans- 
nlission of mails and clespatches. The  apfl~cation to those 
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bodies proved, webelieve, entirely fruitless; but in July 
1839 Captain Barber called another meeting, when Wr 
Holmes submittetI a plan and Cstimates, according to 
which a company might make ample profit from themere 
conveyance of goods and passengers. H e  prol)osetl very 
large iron stealnels of 2617 tous and G O O  horse porvcr, 
which, being able to stem the strongest,monsoon, woulti 
go more quickly and at every season. 1 he course ~voultl 
be direct from Calcutta to Suez, touching at filadras ant1 
at the RIaldives, whence a secondary vessel might run to 
and from Bombay. I Ie  estimates the cost of builtling 
eight iron steamers a t  ~ B O O , O O O ,  and ihe annual cspense 
at  f355,OOO. T h e  profits anticipaterl ale,- 

S ~ n g l c  trip of one vcssrl's passengers, ... f lA,OOD 
Goocls, ............... . . . . . . . . .  i,OOO - 

f 25,000 

Einht  vessels monthly, forty-eight trips, £1,900,000 
~ : ~ e u d ~ t u r e ,  .......................... 355,000 

Profit , ........... RS45,000 

This  is indeed an enormous amount, and as has been 
elsewhere observed, it mould admit of much retluction, and 
yet leave an ample return. On finding, however, XSG k,OOO 
expected for passengers, we cannot but observe, that D r  
Lardner and Lord \t7illiam Bentinck estimate the annual 
number only at  3200, and supposing she steamers to convey 
every one of them, ant1 to clear &loo by each, the produce 
~vould little exceed a thirtl of the estimate. A remarkable 
increase in  the number of travellers llas no doubt been ob- 
served in Europe, arisingfrom an improved system of COIII- 

rnunicatio,r but this we imagine has been chiefly caused 
by pleasur .ourists, a class now very numerous, ant1 i t  is 
very doub 11 if they would extend their rangc to tllc Bay 
of Bengal Considering too the inconvenience of tran- 
shipnler~t id the land-journey through Egypt, i t  seems 
questio~~al : if any but light goods ant1 pa~cels wonlt! 
be sent 1 this route, and still Inore it' these moult1 
pay a freil it of £3313,000. T h e  above data seem, there- 

and ws do not unde~stancl that 
11 measure has been foundcil upon them. Yet 

i t  does very desirable. that g&ernment shoulcl 
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seriously consider this direct course fmm Suez to Madras 
and Calcutta, with a branch communication from the RIal- 
{lives to Bombay. Theinterco~~rse with the last of these 
cities, combinecl with the dawk, isnearly sufficient forletters 
and desparches, but not for passengers, who come mostly 
fro111 the two other presidencies, and have no convepie~lce 
in  travelling thence to Bombay. The profits derived from 
them ~rould: it is probable, cover the additional expendi- 
ture wllich this extension would require. 

The plan of steam navigation by the Cape has xlso 
excited considerable interest. At the meeting in 1x3s. 
Mr Larpent and other respectable authorities exp~essecl 

, themselves strongly in its favour. A company wasformecl, 
Sir John Ross being chairman, and they mere said to have 
built for the purpose one ship of lr?00 tons, and to h a ~ c  
others in progress. W e  understand, however, that tllc 
scheme has since been entirely given up. Indeed, though 
this inust probably continue to be the chan~iel for the con- 
veyance of bulky articles in sailing vessels, we (lo not see 
how, for passengers, despatches, and light goods, which 
are adapted to steamers, it can corne into competition~ritll 
the Red Sea. The distancc by the Cape to Bomhay is 
10,580 miles,instead of 5,036; and to Calcutta, 11.530, in- 
stead of 7053. W e  are no doubt dependent for intercourse 
by the Red Seaon the Pacha of Egypt; but he has sllolvn 
himself altogether friendly ; and it is very unlikely that, ill 
our days he will be succeeded by any ruler who will nos 
consider it his interest to conciliate Brltain. At all events. 
it  seems unreasonable to reject a great good at present in 
our power, on account of the chance, that at some futurc 
time we may be deprived of it. 

A distinct and highly important branch of the sul~jec: 
is that relating to steam navigation on the areat r i r e ~ s  o: 
India, particularly the Gauges. I ts  course, being tllroug11 
a vast level plain, is unobstructed ; but the progress is \.cry 
slow, especially in ascending, so that the voyage by sailing 
vessels from Calcutta to Allahabatl occupies eighty-two 
days, and the freight is said to be as high as from Britain 
to Bengal: there seems therefore no line on which 
steam could be introduce11 with greater advantage. 111 
1626, hIr Anderson employerl a small vessel on pleasure 
excursions up to Cliinsarah; but she barely paid her 
expenses. A b ~ t  this time, the Indian goverpment re- 
quested the directors to send out two p d b  of engines of 
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twenty horse power, to be used in navigating to Assam. 
These arrived in 1826, and early in 1827 the I-Ioogley and 
theBrahmapoutra~vere launclie& Lord William Ben tinck, 
howcver, having arrived as governor-general, conceived 
the voyage u p  the Ganges to Allahabatl to be of much 
higher importance than the one intended. The  Hoogley 
was tlierefbre sent on this destination, and she reachetl that 
city in  twenty-four days, returning ill fourteen. 'Two 
other trips were performed nearly at  the same rate ; but 
the native ~nerchants and bankers, though invited, woulti 
not intrust valuable property to so novel a mode of trans- 
port. The power of steam to stem the current of this 
great river was however fully proved, being found pccu. 
liarly adapted to the otherwise impenetrable jungles of the 
Sunderbunils. 

On tlie 22d of June  1830, Lord William Bentinck 
recorded a minute in couuc~l on the importance of ex- 
tending steam navigation on the rivers of Inrlia. Captain 
Johnbton was directed to proceed to England, to superin- 
tend the preparations, and request engines for at  least 
three tugs. Tha t  officer visited tlie Rhine, the Rhone, 
the Seine, and the Soane, and examined the boats on 
thesc livers, but lic ditl not find that any of them coultl 
he taken as models for those proposed on the streams of 
Ucngal, as t l~cy all drew mole than two feet, wl~ich is 
the utrnost limit for the latter. 

I n  Rial ch 1832, lie mas examined by the select committee 
of the IIouse of Comn~ons, and presented his " l'recis," 
a valuable pamphlet. The  Company was then building 
iron tugs and accommodation boats for the Ganges, to 
tlra~v two feet when loaded, flat bottomed, and one hunrlretl 
ant1 twenty feet in length by twenty-two. Each accommo- 
clation boat was to carry sisty-five tons of cargo ; Lh0,000 
was to be espe~irlecl on their construction; ~vhile die \veal 
ant1 tear were estimated at twenty per cent., ~ ~ a k i n g  t h e i ~  
total a~inual charge f C0,000. 

111 July 1833, one of these vessels, with boat-builders, 
a r r i~e t l  a t  Calcutta ; the first was launclletl~n llpril 1834, 
an11 tlie last in January 1836. The  cost was about 
117,-L.i0 rupees for each steamer and its accomniodation 
boat. Down to the 1st of August 1836, they had made 
eighteen voyagesto Allahabad, mclearned Rs.397,365: 1 2 9 ,  
havingfiost Rs.831,505: 5 :  6, thus clearkg Rs.95,860: 6:  A ,  
ef more thaqforty per cent, on the capital invested, be- 
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sides expediting the business of the stata. When  gorern.. 
merit did not occupy the whoie vessel with troops and 
stores, passengers and fre%ht were received ; and the first 
few voyages having established confidence in the new con- 
veyance, the demand thecceforth invariably exceeded the 
means of transport; so that, in many instances, freight 
sufficient for a second vessel was accu~nulaterl a t  the wharf 
before the one announced was despatched. 

At  the close of the year 1836, Captain Johnston re- 
ported on this internal steam navigation, that the experi- 
ment llrrrl been attended with complete success. A voy- 
aqe on the Jumna had proved that i t  was navigable to 
%alpee cli~ring ten months every season; and the surveys 
of the Upper Ganges had removed every doubt of tlie 
practicabiiity of navigating i t  by steam throughout the 
whole year ; therefore, as an experiment, he proposetl the 
establishment of two pair of boats on each of those rivers. 
hloreover, thevoyage of the Diaua steamer to chit tag on^ 
had shown the facility of regularly communicating r r ~ t h  
that place and Arracan, by the Sunderbunds, and proveil 
that whenever steam-vessels should ply regularly on the 
Rrahmapoutra, that river would become the high road of 
commerce to Thibet and the western provinces of Cli~na.  
I n  the course of the year 1836, the four pair of iron boat< 
harl netted a profit of fifty per cent. per annum. T o  
meet existing demands, the sul~crintendent requested eight 
atlditional iron tug-boats, and six accommotlation ones. 
T h e  government, acting on still more extended views, 
ordered six complete steamers to be constructecl in  
London. 

In  tlie course of the year 1637, goods continuer1 to be 
forwarded at  about 3000 rupees per trip ; but in 1838 the 
tleniand for freight by this conveyance exceedetl the means 
so greatly, that the superintendent bad often to reject as 
much as rvould have filled thrce or four other steanlers ; 
hence, in the middleof July, the government put the ton- 
nage up to auctioil, when the rate of freight rose to two, 
two and three-fourths, an11 on the 22d August as high as 
five, and even fire and three-fourth rupees. Soon after- 
wards, the army, n hiell was put in motion, required for a 
time all the vessels. 

Early in tlie year 1838Y i\Ir EIo~vell, in London, an- 
nounced a schemqfor the formation of an " E a ~  India 
Inland Steam Navigation Con~pany." A c a m i t t e e  w~ 
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formed, which a; the beginning of 1839 published a 
report and prospectus fo~establishing one, with a capital 
of £500,000, in shares of £28. I t  was proposed to 
employ twelve iron steam-boats, and ten accommotla- 
tion boats, estimated to cost f 116,800, while the annual 
expe~ltliture would be f73,000. T h e  receipts being taken 
at  f 5  1,,000 for f~eight, and f (i6,000 for passengers, woultl 
be in all f l 2 0 , 0 ~ 0 ,  leaving a profit of fl.7,ooo, or about 
forty-one per cent. on the outlay. It was argued, that the 
Ganges passed through a tract of country inhabited by 
60,000,000 of inhabitants, mhilc down its stream there 
hadin 1836-7, been conveyed 179,1,58 tons ofgoods, valuetl 
a t  £6,327,99.5. T h c  accommodation to be afforded being. 
regular, ant1 at moderate rates, rvould doubtless be pre- 
ferret1 to the precarious antlexpensire opportunitiesallowed 
by the government. A public meeting was called to con- 
sider the ~~roposal, \\hen a warin tliscussion ensued. The  
opponents of the measure did not deny the advantage that 
would accrue from it to thecountry, and probably in some 
degree to the intlivicluals enpged ; but they considered 
the estimates of profit too high, and objected to some par- 
ticulars in the tornlation and composition of the actmg 
committee, on which me inust 11ecl:ne to enter. T h e  con- 
troversy has been cuntirn~etl, and the project has not bcen 
brought to any tlegree of maturity. This is much to be 
regretted, since nearly all parties admit that such a n  uu- 
tler?aking, if well managed, would yield a handsome re- 
muneration, and conduce very 1nuc11 to the improvement 
of Upl~er  India. 

By a retu1.11 made to thc House of Commons on the 
19th July lb3!J, i t  appears that a packet vessel of 700 
tons and 230 horse power is building at Bombay, and an- 
other of 760 tons and 220 horse power at  Pitcher's Wharf, 
Northfleet. A war stcnmer f'or the Bombay government 
of 860 tons and 220 horse power is going on at each of 
these places. Two of 769 tons and 220 horse power 
each are in progress for t l ~ e  Gengal presidency, one a t  Cal- 
cutta and the other by hIessrs Curling and Young, Lime- 
house. 

We shall conclude this sketch of the progress of Indian 
steam navigation, by a few plain tlirections to passen- 
gers, merchants, and correspaldents. RIr IVa~horn 's  
office inLondon is a t  31, Cornhill, wlure Alr TVheatlcy 
d i e s  on a sonstant correspondence with F ~ a n c e  and 
Egypt. ' b 
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A meek before departure, the trarelkr should cornmu- 
nicate h ~ s  intention to I I r  Wdghorn, \vbo will secure a 
passage in the AIarseille% pacliet, as well as servants ant1 
other accommodations at  Alexandria. liepair to No. 6, 
Poland Street, Oxford Street, aud apply for a passport to 
Boulognc, and through France to Rlarseilles,which may be 
had gratis the following day. Stearners sail from London 
for that port almost every day. At Boulogne, book a 
place in the coupe of the diligence for 42 francs to Paris, 
xvl~ere it arrives in 23 hours. As there is al~vays a ~le-  
rnand for placesin the coup6, immediately send to Lafitte, 
Cailliard, and Company, hlessageries Itoyales, anrl book to 

~Chalons-snr-Sa6ne ; then get the passport signed for Mar- 
seilles. I t  is about two days' journey to Chaions, ~c-hence 
the steamers proceed, in  ten hours, to Lyons-fare 19 
francs. Thence, in winter, go on by the diligence direct 
to Marseilles; hut, in summer, hy steam-boat dolv~l thc 
Rhone, through a beautiful country, 150 miles to Avignori, 
in 12 hours, for 50 francs. Here a diligence starts irn- 
mediately for RIarseilles, fare 16 francs, and in 13 hours 
leaches that port, which the Mediterranean packets leave 
on the first, eleventh, and twenty-first day of each month, 
at five o'clock in  the afternoon,-andare usually very full 
of passengers, particularly in summer. On securing 
berths, the whole fare is  required, and if the party does 
not proceed, one-half is forfeited ;-they can be secured 
before leaving London, through M r  Waghorn, by nlessrs 
11. Golver and Company of Marseilles. The distance 
thence to Alesandria is 1g43 miles ; the fare of a first class 
passenger, above ten years of age, is 538 francs, a l l o ~ v i n ~  
200 Ibs. weight of luggage; beds and bedding are pro- 
vided,-and on board a restaurateur supplies two meals 
a-day, breakfast and dinner, xvith tea if asked for ;-for 
those who are ill, and unable to partake of the ordinary, 
he provides soup, tea, or refreshing liquors; but each 
passenger must pay him six francs a-day, ever1 if unal,lc 
to taste food or refreshments ; any thing required between 
meals is pait1 forextra. Theroute is by Leghorn, itome, 
Naples, Malta, and Syra, to Alexandria, during which the 
vessel is ten days and sixteen hours at sea, and forty-two 
hours in these several pogs,-in all, twelve days and ten 
hours. The opportunity of sezing these interesting places 
renders the voyaxe in summer extremely aureeable. on 
l a n ~ l ~ g  at Alexandria, repair to Mr wag&rn9s ofice76 

0 "  
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the Great Square,,present your letter of introduction, 
and register your name, paying a fee of ten rlollars, which 
entitles a traveller to all the infomation, advice, and co- 
operation of the agency to enable him to pass through 
Egypt with co~nfori and economy, to supply all his 
aants  at  the regular cost, and to make proper arrange- 
ments a t  the several stations. At Alexandria there &re 
English hotels and also lodgi-in~-l~ouses ; ant1 those who 
prefer a house can hlre one either furnished or nnfur- 
nished. English medical men practise there ; and there 
arealways on sale, beds, bedding, liquors, bool,~, ant1 other 
necessary or desirable articles. Light carriages are even 
provided for the use of ladies and children. T h e  fee 
entitles to visit the casino and reading-rooms; to obtain 
information about the hotels; and to be provided with 
boats, servants, and all other requisites for proceeding 
with celerity, economy, and comfort. At  Atfe, JVnghorrl's 
factors will receive the traveller, transport his luggage to 
the Nile gratis, and procure a boat ; and at Boulak, the port 
of Cairo, his intendant will be found in readiness to Sor- 
ward the luggage promptly and carefully to Cairo, where 
there is an agency-office, readinproom with the latest 
periodicals of Europe and India, and the same accom- 
modations for the English as at Alexandria. T h e  convey- 
ance to Suez is either by horses, donkeys, or carriages ; 
ladies can travel in an easy chair betmcen two donkeys ; 
throughout Egypt persons anti property are as safe as 
in  England. Waghorn's agents supply apartments at  
Suez. T h e  charge of the journey must vary according 
to tlie supply or accommotlatio~~, but they reckon i t  may 
bc performed for X15. Every month a steamer leaves 
Suez for Mocha and Bombay, taking cabin passengers a t  
£60 for each adult of the first class. Thus  a passenger 
may proceed from London to Bombay for El20 sterling, 
covering all his ordinary expenses, and probably accom- 
plish the journey in six weeks. 

I n  France and in India post e is rewlated by weight; 
therefore all India letters s h o z d  be i$.rttnl on the large 
sheetsof thin paper called. bank-post, and closet1 only with 
a wafer. In consequence of an arrangement made with 
the goverlime~~t of France, an Indian Inail is marle up in 
London to go through that corntry, an(l by the AIarseiller 
p k e t  &I .Zlexandria ; thence across Egypt, and rlown the 

cd Sea to Wmbay. T h e  packet departs on thc fourth 
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day of each month.-The postage myst be paid in ad- 
vance ; for a single letter undw one quarter of an ounce, 
two shillings and eightpence; and for a newspaper not 
Inore than seven clays oltl, twopence ; eacb cover must be 
market1 '' Via Jlarseilles." Letters, however, are eon- 
veyed by Falmouth at Is. if under half an ounce, ant1 Is. 
for every half-ounce additional. Newspapers go free Pam- 
phlets ant1 magazines under 6 ounces, Is. , for each addi. 
tiondl ounce, 3d. All these must be prepaid. Parcels may 
also be forwardetl if not exceeding 30 Ibs. Waghorn 
mdertakes their safe transmission at 5s., if under 1 Ib. ; 
1 to 5, 8s. per Ib. ; S to 10, 6s. Gd. ; 10 to 20, 59. Gd. ; 20 

+to 30, 4s. (id. per lb. They should be lodged by the %th, 
but will be taken on the 26th and 27th, on an cxtra pay- 
ment of 2s. per Ib. 

Since the former edition, when the above was written, 
the citizens of Calcutta continued ansionsly to desire 
a direct communication with Suez, instead of the cir- 
cuitous route by Bombay. This  sentiment mas strongly 
excited, when, in October 1939, intelligence arrived of the 
Rerenice having left that port witl~out the Calcutta mail, 
though the latter had departcd before the time notified as 
necessary by the postmaster. A public meeting was 
held, and a remonstrance presented to government, which 
hIr Prinsep, the secretary, undertook to forward, with a 
stvong recommenclation i n  its favonr. T h e  directors, 
however, in their answer of 1st April 1840, expressed in- 
ileed their interest in the subject, but declined to take any 
immediate steps. Two companies, however, were formed 
at Calcutta, one called the Comprehensive, embracing also 
the passage by the Cape, the other the Precursor or East- 
ern. T h ~ s  division of strength rendered the resources 
of each inadequate. A union was proposed, but the terms 
could not be agreed upon; and Calcutta was agitated by 
the dissensious between these two influential bodies. 

Meantime, a great association in London, entitled the 
"Peninsular Steam Navigation Company," had established 
a monthly intercourse with Gibraltar, wbence passengers 
could proceetl by Admiralty steamers to Malta, and thence 
to Alexandria. I n  1810, they extended their views, and 
taking the title of '. Peninsular and Oriental," undertook 
to despatch a packet on thd 1st of every month from Fal- 
mouth to Alesan'tYkia, which should reach that uport as 
soon as the one sailing on the 4th from AIaYseilles. T& 



STEAD[ NAVIGATION I S  ISDIA. 399 

performance of the whole journey without transhipment 
or change of conveyance, afforded an obvious conveni- 
ence. Their fares from Southampton to ~ilexandria are, 
K16,lOs. first class, f31 second, and 121 for servants. 
Provisions are included, with nine for the Erst. They 
have two iron steamers on the Nile, and reckon that the 
journey across Egypt may be retlucetl to fa. Mr Wag- 
horn undertakes to secure the best berths in these vessels, 
and makes all the arr~ngenients for such passengers, 
as well as those who prefer the Maiseilles route as more 
agreeable. H e  gives personal attendance on Tuesdays, 
\\rednestlays and Tliursdays ; and before leaving Eng- 
land, passengers must deposit L10 wit11 h ~ m .  

-4t the same time, tllis company sent over proposals to 
those at  Calcutta that, if they mould unite interests, and 
did with their funds and property, a monthly packet 
should be run between Suezauil that Indian capital. Early 
in 184 1, the Comprehens~ve agreed to this union, reserv- 
ing three seats in the tlilection for the I'recursor. I n  May 
164 1, that body also gave in its adhesion, and thus all the 
interests connected with this object were merged into 
one. As a further aid, the East India Company agreed, 
on contlition of this intercourse being opened, to pay to 
the Peninsular and Oriental 120,000 for three years. 
, s 1 hrough these arrangements, a regular monthly commu- 
nication will soon be carried on from this country with 
Madras and Calcutta, as i t  is a t  present with Bombay. 
Tha t  body, therefole, 1 a rc  l i e g ~ ~ n  to run the India and 
Ilindostan, havingin progress the Bentinck, of 1600 tons 
and 510 horse power. 111 1811, the passages from London to 
Bombay varied from thirty-three to forty-seven days, but 
in only two instances exceeded six weeks ; those to Madras 
were from thirty-eight to forty-seven; to Calcutta from 
forty-one to forty-eight (lays. One consequence has been, 
that' the tr,msmissio,n of letters to Bombay has tloubled, 
that of newspapers and other periodicals tr~pled; so that 
the Company derive greater profit from these sources than 
from passengers. 

T h e  Comprehensive Company, in October 1840, em- 
ployed a steam-vessel to sail from England by way 
of the Cape. H e r  voyage occupied 102 days, of which 

under  steam. There w ~ s  
in this result, tmugll the builders 
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insisted that, from different circumstauces, afair trial had 
not been afforded. T h e  at te~hpt  was not repeated, and 
the  ship was employed for a diffeient purpose. 

Since Britain acquired influence over thc territory situ- 
ated on the Indus, the establishment of sceam navigation 
on that river became obviously des~rable. On this sub- 
ject ,  Lieutenant IVood has d ~ a ~ v n  up a valuable report, 
apper~rletl to the late workof Sir Alexander Rurnes. T h e  
importance of this agent is increaser1 by the rapidity of the 
curlent, which renders i t  difficult to track boats upwartls 
with a Vreater speed than thirteen miles a-day. T h e  low 
ant1 sh#ting banks, and the desoldte character of many 

.places on the shore, render the navigation more arduous 
than on the Ganges; yet Mr  TVood does not apprelientl 
any serious obstacle to the passage of vessels drawing only 
two an11 a half feet water ; which, indeed, is as great a depth 
as Captain Johnson considers eligibleon the Gauges. The) 
must, however, be made powerful, having sometimes to 
proceed against a current of five or six miles an hour. 
Serious tlifficulties have been apprehended from the intri- 
cqte aild sllallo~v branches into which the river clivicles in  
passing through S ~ n d e  to the sea ; it has even been sup- 
posed, that a portage over t l ~ s  district ~vould be necessary. 
AIr TBood, however, conceives, that vessels of the above 
tlraught, a ~ l d  eve11 any fittedfor the upper partof the stream, 
will readily fir~tl channels by ~ v l ~ i c h  they can enter. There 
will be some difficulty in providing fuel, as the towns on 
the banks are comparatively few, and at  some distance 
from the river, whence it is considered expedient that 
depots at  proper interv,~ls shoultl be establishetl. Sir A.  
Burnes gives reason to believe, that inexllaustible stores 
of coal will be found connected with the great salt range 
on the Upper Intlus. H e  tloes not consider the river as 
navigable for the whole year higher than Iialn Bagl~,  
eighty milcs below Attock. T h e  latter niay be reached 
eight or nine months of the year, but not witllout danger. 
130th he and RIr IVood imagine the best site for a com- 
mercial ernporium to be Dera Gl~azee Iihan, the largest 
and most flourishing place on the Indus; whence goods 
can be conveniently forwarded to dloultan and the Pun- 
jaub on one side, Cahul and Candahar on the other. An 
extensive fair, i t  is suppoled, might there be established 
with great advantage. *- 
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