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INTRODUCTION.

IN a work on thé Botany and Natural Productions in general of the Himalaya
"Mountains, any reference to the Climate and Natural History of other parts of India
may by many be considered out of place, but if we are desirous of Qbserving the
changesin ani mal‘ and vegetable forms dependent on climate, it is necessary, before we
proceed to notice the European types found on the declivities of the Himalaya, to take
a cursory view of those found at their bases which are characteristic of India.
. This, though involving a consideration of some of the causes which produce a
difference in climate itsdf, will have the advantage of exhibiting that the great
diversity of soil and climate to be found in the British possessions in India, is’
capable of supporting ailmost all the natural productions of every region of the globe.

ThoUgh the British possessions do not extend beyond 31° of northern latitude, India,
according to its natural boundaries, stretches from 35° to 22°, with its peninsula
extending to 8° of northern latitude, and from 67° to 95° of eastern longitude. Its
extreme length from Cape Comorin to Cashmere is about 2,000 miles, and its greatest
breadth from the bend of the Burrampooter to the mouths of the Indus must be
nearly as great; but from its irregular figure, the superficia area is not estimated
higher than at 1,280,000 English miles. It is bounded on'the S.W. by the Indus,
and on the N.E. by the Himalayan mountains, while the Indian ocean Wéshes its
two remaining sides : the whole forming a kind, of irregular diamond figure, to which
the island of Ceylon forms a pendent. . '

- From the southern portions. of India, approaching so near to the Equator, while its
northern provinces are nearly in the latitude of the southern parts of Europe, we may
form some idea of the great extent of territory, and be prepared to find great diver-
sities of climate, and consequently of the productions of every kingdom of Nature,
from its long extended coasts, washed by a tropical ocean, to the tops of its severa
ranges of mountains, among which, as among those of the world, the Himalayas
stand pre-eminent, whether we consider their extent or elevation, their 'diversity of
-climate or of production. _

As the foom and dlope of the country, the direction of the rivers, and the climate
of the different parts, depends in a great measure on the direction and elevation of
the mountain masses, as well as the soil on their mineralogical composition, it-is
obvious, that before proceeding to other subjects, we should first obtain a general idea
of the number and position of the several mountain ranges of India, and this may be
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conveniently done, by taking them as they naturally form four separate ranges: first,
the Western .and secondly the Eastern Ghauts, which' run paralel to.the Malabar and
Coromandel coasts; thirdly, the Vindyha range, which, runs east and west across the
central part of India; and, fourthly, the Himalayas, which form its north-eastern
boundary.

The Western or Malabar Ghauts extend nearly north and south from Candeish to
Cape Com(;rin, or from 21° to 8°, and form a nearly unbroken chain, except at the
chasm, nearly sixteen miles in breadth, which opens into the valley of Coimbatore,
and through which the river Poonyani escapes into the sea.

The western face of this range is much more abrupt than its eastern, and its northern
parts less elevated than the southern, as the former seldom exceeds three thousand feet
in height. Between 17° and 18°, the Mahabuleshwur Hills, giving origin to the different
sources of the Krishna, and resorted to by invalids from Bombay, form a table-land of
nearly five thousand feet; but between 10° and 15° N. there are peaks of granite
which rise to five and six thousand feet. Mr. Babington, indeed, describes Bonasson
Hill as beingseven thousand feet above the sea; and Dr. Young, in hisrecent description
of the Neelgherries, assigns eight thousand seven hundred feet as the height of the peak of
Dodapet, situated between 11° and 12° N. latitude. It is at these hills, as Mr. Calder

.remarks, that the junction of the Malabar and Coromandel ranges takes place ; for
here the Neelgherries or Blue Mountains " rise into the loftiest summits of the Penin-
" sula, and form the southern boundary of the ‘great table-land, and the northern
" boundary of the remarkable valley of Coimbatore:" from the opposite side of which,
the continuation of the united chains proceeds in one central range to the southern
.extremity of the Peninsula, with a gradually diminishing elevation. _

The Eastern or Coromandel Ghauts, less elevated and less continuous than tfce
Western, from which all the rivers flow towards and through them, are a the same
time more rugged and barren. They may be said to diverge into a separate chain from
the NeeJgherries, and to proceed northwards and eastwards, " breaking into a succession
" of parallel ranges, and, after branching off into subordinate hilly ranges, occupying a
" wide tract of unexplored country, and affording vallies for the passage of great rivers;
" this eastern range may be said to terminate at the same latitude as that of the com-
" mencement of the western." Their elevation about the latitude of Madras, which is
the highest part, is estimated at three thousand feet.

" These two ranges support between them a great extent of elevated table-land, of which
the climate and productions differ from the belts of low land which intervene between
the sea and the basesof these mountains. The rise of this table-land is on the west very
abrupt, but its declension to the eastward is so gradual by a successon of distant
terraces, so as not to appear remarkable. Like the mountains by which it is supported,
the elevation of this table-land increases from north to south, being in Aurungabad and
the Dukhun about eighteen hundred feet above the level of the sea, while many parts
of Mysore attain an elevation of from two thousand five hundred to three thousand feet,

and



INTRODUCTION. vii

and the table-land of the Neelgherries is about seven thousand feet, whence the
country again declines towards Coimbatore.  Colonel Sykes. informs us, that in the
Dukhun, on the top of the Ghauts, there are numerous spurs or ranges of mountains
extending to the E. and S.E., the vallies between which are either narrow, tortuous,
and fissure-Hke, or wi<£ and flat. This observation will apply in a great measure to
the table-land in general, which is rather undulating than flat, and covered with nume-
Tous smaller ranges. of hills. -

. Thistable-land, accessible from the coast by various passes, is by the natives called
Balaghauty or country above the Ghauts, and the lowlands, Payin-ghaut, or country
below the Ghauts. This low country, stretching and gradually declining from the
Ghauts to the sea, isin the Cohcan thirty-five miles in breadth, intersected by ravines,
which are traversed by small streams; in Canara the Ghauts approach within a few
miles of the sea. In South Malabar the coast is low, much broken, and, like that of
Travancore, distinguished by the peculiarity of being intersected by long narrow inlets
of the sea, which run parallel with the coast, sometimes at the distance of a few hundred
yards, at others of three or four miles, into which the numerous mountain streams flow,
and with which the sea communicates by six shallow openings, of which the only one
navigable for ships, is that on the south bank of which Cochin is situated. By this
backwater a system of inland navigation is carried on, which is aways safe, and, by
artificially connecting approximating inlets, has been extended to nearly three hundred
miles. The breadth varies from twelve and fourteen miles to two hundred yards, and
the depth from many fathoms to a few feet. " In other parts where there are none
" of these salt inlets, the lowlands on the sea coast within the downs are overflowed,
" and the fresh water stagnates and evaporates.” -

On the eastern coast of the Peninsula, the Carnatic presents a long strip of low land,
and the plains of the Coromandel coast foom a broad, though unequal belt between the
mountains and the sea. The soil is in most places described as being composed of either
sand or gravel; in others of the debris of granite and trap-rocks, and the alluvial deposits
of al the rivers which descend from the table-land, -some of them conveying much
decayed vegetable matter from the extensive forests through which they flow. Parts of
the Carnatic and Coromandel coasts are described as being composed of plains of marine
sand, in which remains of oysters and cockles are found ; but these may have been of
very recent origin, as the whole coast may formerly-have been overflowed, as Cuttack is
at the present day, whenever a great storm occurs, as'was the case in May 1830, and
again on the 31st of Oct. 1831, when the inundation extended from Kedgeree to
Cuttack, but its 'greatest fury was spent in the ‘Midnapore district, and on the
unfortunate coasts of Kedgeree, Hidgelee, and Balasore.- The large bunds (embank-
ments) of those coasts, behind which a numerous population slept in fancied security,
were suddenly overwhelmed by a tremendous wave, which swept away with resistless
force every house and every article of property in the native villages, at the same time
destroying the rice crops, al the cattle of an extensive tract of country, and a large
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portion of the inhabitants. (Vide Mr. G. A. Prinsep's Work on Saugur Island.) These
tremendous storms were repeated in October 1832 and in May 1833, the last more
severe than any of the former, when ships were left stranded on dry land, the whole
country covered with water, and the wretched inhabitants, whg had escaped drowning,
were in danger of dying not only of hunger, but excessive thirsT (Vide Calcutta Courier,
25th May 1833.) The tract extending between the sea and mountains in Orissa or
Cuttack, is a plain level country, undisturbed by a single elevation;. near the sea-shore,
marshy and woody; having much resemblance to the sunderbuns (or Delta of the Ganges)
in its swamps and marshes, innumerable winding streams, dense jungles, and noxious
vapours. The Chilkalake on this coast, is supposed to have been formed by an inun-
dation of the sea

The third great range of Indian mountains is the Vindyha or Central Zone: of this it
is difficult to assign the length, breadth, or thickness, as the géography of Central India
is but imperfectly known. But if the map of India be examined, it will be observed,
that the Ganges and Jumna, after their junction at Allahabad, take an easterly couTsg,
though they had previously descended in a south-easterly direction. This deflection is
caused by the extension of the Sandstone-hills to Mirzapore and Chunar, and maintained
by the projection of the central mass at Monghir and Rajmahl.  From this it crosses the
whole continent of India, in its broadest part from east to west, terminating in the
mountainous country of Guzerat. By Mr. Calder it has been considered as uniting
" the northern extremities of the two great ranges already described, which terminate
nearly in the same parallel of latitude, forming as it were the_basé of the triangle that
elevates the table-land of. the Peninsula. This range has numerous divisions, and a
multitude of names, almost every district giving a change of denomination : but to the
eye of the geologist, who considers thi ngs on an extended scale, there is a parallelism
in the different parts, and a general connection and dependence on the central range;
‘the substrata prove this fact, for in every case they preserve that parallelism.” The
Chandore and Gawilgurh ranges, running east and west between 20° and 21° of latitude,
form the separation between the streams which flow towards the Bay of Bengal, and
those which flow towards the Gulf of Cambay. They are elevated about three
thousand feet, and the descent from both is rapid on the north towards the Poorna and
Tapty rivers. The Satpoora range divides the latter river from the Nerbuddah, both
flowing in a parallel direction towards the west. On the north of the Nerbuddah, the
Mandoo or proper Vindhya range rises abruptly, and supports the elevated table-land of
Malwa, which is elevated about two thousand feet in the southern parts, declining
gradually towards the north. ~ Shaizghur, the highest point of the range, is said to be
elevated two thousand six hundred and twenty-eight feet above the sea; but, though
little explored, the high country arourid Omerkuntuc, in lat. 28° and long. 82°, must be
suppoSéd to be the most elevated tract of country, as such rivers as the Nerbuddah and
Sone flow from it, the one to the west, and the other to the east, and others to the south.
Numerous ramifications being given off from this central range, the whole of the country
. o
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to the northward is of a hilly nature, incl ding much table-land in Malwa, Rajast'han
and Bundlecund, where the soil is rich and the climate mild.. The country declines
generally towards the north, and also towards the east, so that the rivers descending
from-the crests of the Vindhya range take at first a northérly course, and winding round
the different elevations, or taking advantage of chasms in the table-land, proceed
subsequently in an easterly direction to fall into the Jumna. The Aravalli range, for a
knowledge of which we are indebted to the zealous researches of Colonel Tod, the
able author of the Annals of Rajast'han, has sometimes been considered a prolongation
of the Eastern Ghauts, and at others a ramification of the Vindhya range, with which it
is connected towards Champanair. From the latitude of 24°, or near the insulated
Mount Aboo, elevated five thousand feet, and which overtops them by fifteen hundred
feet, the Aravalli Mountains run in a north-easterly direction, gradually diminishing in
height, until reduced to low rocky hills in lat. 28,|% in the neighbourhood of Delhi
they reach the Jumna, and cause it to deflect from the south-westerly course, with
which, like the Ganges, it had descended from the Himalayas, and take a south-easterly
"direction to reach the Bay of Bengal, instead df, as its original course would have carried
it, to the GulfofCutch. '

Westward of the Jumna and the Aravalli range the country is flat, with but few hills,
and gradually declining towards the valley of the Indus. The soil is sandy, and
covered with sdine efflorescence; the water brackish, and fa below the surface, so
that the wells are from one to three hundred feet in depth. The " Sand-hills of the
desert" are soon reached, but the most interesting object in this arid region, as observed
by Colonel Tod, " is the salt river, the Looni, with its many arms falling from the Aravalli
to enrich the best portion of the principality of Jodpoor, and distinctly marking that
line of ever-shifting sand, termed, in Hindu geography, Maroosthuli, corrupted to
Marwar. The Looni, after a course of more than three hundred miles, terminates
in the great salt marsh called the Rin, which is one hundred and fifty miles in length
and about seventy in breadth.” This Colonel Tod considers as having been formed by the
deposits of the Looni, and the equally-saturated sdine deposits from the southern desert
of Dhat. By Dr. Govan, it is described as a dead flat, hardly elevated above the leve
of the sea, and compared to an arm of the ocean from which the water had receded, as
it is covered with saline incrustations and marine exuvise.

Besides this saline efflorescence and brackish water, this tract of country is remarkable
for containing many salt lakes, which, by evaporation during the heats of summer, yield
a tolerably pure muriate of soda, which is much used in the upper provinces. Many
alkaline plants are also produced, which; when burnt, yield an impure carbonate of
soda, exported in large quantities into the more populous districts of Hindoosthan.
Small oases and large towns are found in many parts of this desert, which is traversed in
every direction, as we learn from Mr. Elphinstone and Colonel Tod. . The northern parts
of the tract westward of the Jumna must be excépted from the character of barrenness,

as



X INTRODUCTION.

as Hurriana is celebrated for its pasturage grasses, and for the herds of cattle which it
supports. The Seik country also is very fertile.

The elevated land of Central India having on the N:W. the desert, is separated on the
N.E. from the Himalayas by the aluvial plains of the great Gangetic valley. The
valley of the Indus, stretching from the ocean to the foot of the Himalaya, must evidently,
from the Slow winding. course of the river, be a very gradual slopé. Its] eastern apex
approaches the western bank of the Jumna, as the streams on that side, even in the
vicinity of that river, flow towards the Indus, instead of into the Gangetic valley. Though
the points where the Sutlej ‘and Jumna rivers emérge from the hills are separated about
eighty miles, the separating line of the two vallies is wkhin twenty miles of the latter,
or just beyond the sources of the Sombe, which is known to flow across the direction of
the Delhi canal. '

The great Gangetic valley stretches along the foot of the Himalaya for about twelve
hundred miles, paralel to the mountain range, from this point to the ocean, in the
Bay of Bengal, varying in breadth from eighty to two hundred miles, being at least
the latter at Agra, and not more than the former at Monghir, while near Delhi it is
about one hundred miles; the contraction at both places being evidently caused by the
projection of ramifications from the great central mountain mass of India.  The elevation
of this great plain or aluvial valley, varies in different parts_from the level of the sea to
at least one thousand feet near Saharunpore, which is within nine miles of the eastern
bank of the Jumna, but so gradual is the slope, that the Ganges is every where a dow
and winding river; and if perpendiculars be raised at the latitudes of Saharunpore,
Delhi, Benares, and Calcutta, and the ascertained heights one thousand, eight hundred,
three -hundred and twenty-eight> and fifty feet of these places be lad off on them,
a straight line will nearly pass through all the points. |

The four grefct systems of mountains, which, according.to Humboldt, cover the surface
of Central Asia, are—1st. The Altai; 2d. The Thian Chan; 3d. TheKuenlun; and
4th. The Himalayas; which are the most southern and western, forming the north-
eastern boundary of Hindoosthan, and extending in a N.E. and S.W. direction from
between Cashmere and Fyzabad, where they join the Kuenlun to Bootan, or from 35°
to 24° of latitude, and from long: 75° to long. 90° E.; beyond this they extend through
much unknown country, but maybe supposed dividing into two branches, one.forming
the N.E. boundary of Assam, Ava, and terminéting in the Malayan Peninsula; the
other penetrating, to the Chinese prqovince of Yunan, opposite to which the island of
Formosa may be considered the termination of the chain. The first portion is that only
of which any part of the Natura History will" be illustrated in the present work.
Beyond Cashmere, and to the westward of the Belor range, the united chains of the
Himalaya and Kuenlun form the range of the Hindoo-kho, which Humboldt regards as
a continuation of the Kuenlun, though it is generally considered a prolongation of the
Himalaya. In this case the latter would form a range extending nearly from the Line

to
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to 45° ~°  "dg and over 73° of longitude. But the recent journey of Lieut. Burnes
and Dr. Gerard across the Hindoo-kho, between Caubul and Balkh, has shown, that in
their rounded nature and secondary formations they resemble rather the mountains to
the northward of Kunawur, than the primary-structured Indian Himalaya.

The Himalaya, Himmaleh, Himachal, or Snowy Mountains, remarkable for their
extent, are not less so for their elevation, seen from Kurnaul near N. lat. 30°, or from
Patna 5° more to the southward, and from both at a distance of about 150 miles, thesé
stupendous mountains present over 15*° of longitude a long line of snow-white pin-
nacles, which, on a nearer approach, are seen towering above the dark line of lower,
but still lofty mountains. Those which are seen at the greatest distance, being situated
within the Chinese boundaries, and only approachable through the territories of Nepal,
still remain unexamined, as the Goorkhas have adopted the Chinese policy of excluding
al stra *ers from their kingdoms. Dhawalagiri, or the White Mountain, supposed to
be situated near the sources of the Ghunduc river, in its early course called Salagrami,
from many of the stones containing remains of Ammonites, is stated by Mr. Colebrooke,
on a mean of the two nearest observations, to be elevated (éllowing \ for refraction)
26,462 above Gorukhpore, or 26,862 above the level of the sea; but (allowing i-
for refraction) 27,551, and from the mean of three observations, and with middle refrac-
tion, the whole height is more than 28,000 feet above the level of the sea. Chamalari,
near which, after traversing Bootan, and crossing the frontier of Tibet, Captain Turner
and Mr. Saunders passed on their journey to Teshoo Loomboo, is the same mountain,
in their opinion, which is seen from Purnea, Rajmahl, and other places in Bengal, the
most remote of which is distant not less than 232 English miles. This, as Mt. Cole-
brooke states, requires an elevation exceeding 28,000 feet to be barely discernible at
so great a distance in the mean state of the atmosphere, though much less elevation
may suffice, under circumstances of eXtraordinary refraction. Mr. Moorcroft was of
opinion, that some of the peaks which he saw on his journey to Lake Manasarowur
were elevated at least 30,000 feet: one of the surveyorsin Kunawur, from the angles
of atitude which he obtained from the crest of a pass elevated 15,000 feet, thought
some of the peaks he saw to the northward could not be less than 29,000 feet, and
more recently Dr. Gerard, from some observations at great barometrically-ascertained
heights, inferred that some snowy peaks which he also saw to the northward could
not be less than 30,000 feet above the level of the ocean. These latter are only
mentioned in conjunction with thé former, as indicating the probability of the highest
pinnacles being still to be ascertained in the Kailas portion of the-great Himalayan
range.

Fortunately we do not depend upon these approximations only for a true estimate of
the height of the Himalayan peaks. These mountains have been so carefully and
scientifically surveyed from the Sutlej to the Gogra by Captains Hodgson, Webb, and
Herbert, and with a bias apparently to take the lowest rather thaii the highest results
which their observations gave them, that it would not perhaps be advancing too much

to
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to say, that if they err, it is rather on the side of deficiency than of excess. Before
proceeding to give, as cursorily as possible, the results of these observations, it may be
premised that the great mass of snowy peaks of the Indian Himalaya attain their greatest
elevation between the sources of the Jumna and those of the Kalee or Gogra, and that
the range declines in elevation to the N.E. towards Cashmere, and also, as far as we have
information, towards the S.E. The passes leading into Cashmere are stated by M.
Jacquemont to be not more than 8,000 or 9,000 feet, and the flanking peaks, judging
from what they are in other parts of the Himalaya, cannot exceed this height by more
than 2,000 or 3,000 feet. Dr. Gerard, in his enterprising attempt to reach Ludak by
crossing the mountains which intervene between it and Belaspore, found the passes,
lessthan he had been accustomed to climb, alittle more to the S.E., as, for instance, the
Rotung Pass elevated 13,000 feet, below which the Bias or Hyphasis originates.

The survey of Captains Hodgson and Herbert, comptising the tract of the Himalaya,
included between the Ganges and Sutlej rivers, is more especially_ interesting, as the
majority of the objects of Natural History, illustrated in the present work, are from the
same tract of country. The survey commenced at Saharunpore, from the house called
Belville, of the late R. Grindall, Esq., Judge and Magistrate of that station, which was
found to be elevated 1,013 feet,* and extended to the snowy peaks, which add so much
sublimity to the view on the northward of Saharunpore. A base line of 21,754 feet, or
about four miles, was measured in the Deyra Doon, elevated 2,350 feet, and the first
stations of the small triangulation formed on the hills, which rise to 3,286 feet, within five
miles of the basé line, whence they were extended to such stations as Budraj, elevated
7,510, and Surkunda 9,271 feet, 15| miles in a direct line from Deyfa, both on the range
which rises from and forms the boundary of this valley to the N.E. From these points the
principal stations in the survey could be seen within a distance of from twenty to fifty
miles, so that there was little probability of error, with excellent instruments in the
hands of such practised observers in so clear and uniform an atmosphere. From the
result of the survey, it appears that refraction is greater when one of the stations is in
the plains, and the mean of all the observations stated to be.; J*.; but when both sta-
tions were in the Hills refraction was found to be yg-Vr A heights varying from 7,000
to 14,000 feet. Although the elevation of the snowy peaks far exceeds the latter height,
Captains Hodgson and Herbert say, ' we might safely take a much smaller rate than ]‘]A
yet, to be within the mark, we will content ourselves with that quantity."

The low rénge of hills frequently separated from the true Himalaya by diluvia
vallies or doons, such as that of Deyra, seldom attains an elevation of more than 3,500
feet, or 2,500 feet above the plains of Northern India. The principal passes across this
range were 2,339 and 2,935 feet before they were cut down. The second zone of
mountains, extending between these and the snowy range, vary in height from 5,000 to

8,000

* From my barometrical observations, Mr. James Prinsep calculated that my house in the vicinity of the
Botanic Garden, was as near as possible 1,000 feet.—V. Journ. Adiatic Society pf Bengal, 1. p. 2.
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8,000 or 9,000 feet. Within this tract is the military station of Sabathoo, elevated
4,200 feet, many hill-forts, and the summer residences of Simla 7,486, Mussooree
6,700, and Lundour at 7,559 feet of elevation. Many of the mountains, however,
included in it, much exceed the average height, as Surkunda 9,271 feet, rising
immediately above the N.E. angle of the Deyra valley; Kedarkanta, the peak of
the ridge separating the Tonse and Jumna rivers, was ascertained geometrically
to be elevated 12,689 feet. Barometrical observations since made by M. Jacquemont
give the height 12,756 feet. Changshill, separating the Pabur and Roopin rivers,
is 12,871 ; and Uchalaroo, a peak of the ridge which rises between the Jumna
and Bhagirethi rivers, is elevated 14,302 feet, or 2,500 above the limit of forest,
and on which only a few patches of snow remain unmelted in the month of Sep.
tember. Whartoo, connected with the Choor by a ridge which runs southerly,
separating the waters of the Pabur and Tonse from those of the Giree (the only
river of any note which does not originate in the snowy chain), is elevated 10,673
feet. The Choor, " the highest central point in the lower belt of mountains, sending
out ridges, spurs, and ramifications, in every direction,” is a cbnspicuous object from
whatever point it is viewed, and being only 3° 25 05" to the westward of north, at a
distance of sixty-one miles from the principal station, Saharunpore, in the plains, was
admirably adapted for the second, or northern station.  Its summit is upwards of 11,000
feet higjier than the station at Saharunpore, or 12,149 feet above the level of the
sea. The actual station is 10,676 feet higher than that at Belville. Respecting the
difference of level Colonel Hodgson makes the very interesting remark, that by
cotemporary observations with two barometers by Lieutenant Herbert on the Choor,
and himself at Saharunpore, the result was only fifty-two feet less than the true
geometrical height, which Colonel Hodgson is inclined to ascribe to chance; but it
will probably be found another instance of his and Captain Herbert's extreme
accuracy, as the mean of the barometrical observations which | made on the same
spot, approach within sixty-two feet of the geometrical height 1],689 feet assigned
to the station in the survey. "The series of snowy peaks”™ forming what Colonel
Hodgson calls the Southern or Hither Himalaya, and which separate the feeders of the
Sutlej from the sources of the various branches of the Roopin, Pabur, and Andrytie, were
found to be elevated from 16,982 to 19,512 feet, and the passes which from the river
beds lead between, and are flanked by these peaks, from 15,000 to 16,000 feet. The
three peaks of the mountain standing between the sources of the Roopin and Tonse were
found to vary from 20,501 to 20,688. The Jumnotri Peaks or Bunderpooch Mountains,
whence the Tonse (the largest river), the Jumna and Berai Gunga, have their rise,
range from 20,122 to 21,155 feet of elevation. At Jumnotri, or the hot springs of the
temperature of 194°, near the sources of the Jumna, Colonel Hodgson found the baro-
meter stood at 20-48 inches, which, taking 3004 inches for the level of the sea, gave
him 10,489 feet as the height of these springs.  Subsequent observers have given 10,500
as their elevation, which is a near approximation. The bed of snow which covers the

(o} stream,
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stream, is here about forty feet in thickness, the steam from the hot springs melting
all the snow which it reaches, dome-like excavations are formed early in the season,
which have a very striking appearance when seen from within. The snow-bed is
bounded to the right and left by mural precipices. About 500 yards beyond the springs,
part of the base of the great Jumnotri Mountain begins to rise, and its face, cased in
ice and snow, is visible to the height of about 4,000 feet, closing up the defile in which
the Jumna originates, which is seen faling in a shallow rill about three feet wide from
the rock, where this becomes abrupt. The Jumna is separated from the Ganges by a
ramification of the Jumnotri cluster of snowy peaks, which was first crossed by Mr. J.
Fraserin 181G; and then by Captains Hodgson and Herbert, at theBamsaroo Pass, ele-
vated 15,447 feet, over deep snow in August 1818 ; lastly by Lieutenant James Stephen,
to whom | am indebted for many specimens of the rocks and plants from the neighbour-
hood of this very interesting locality. In tracing the Ganges to its source, the
Bhagirethi branch of this river was found, forming ajunction at Bhairo-ghatti, elevated
8,511 feet, with its foaming rival, the Jahnavi. This, the larger stream, by which there
is a pass to Tibet, has its source to the northward of the ridge, which bounds the
Bhagirethi to the N.E. It forces its way through the Himalaya, about three marches
above Bhairo-ghatti. Beyond the snowy range its course appears to be N. 70° E.,
while that of the Ganges is considerably to the S. of E. above Bhairo-ghatti. It is not
until it reaches Sookhee, that the Ganges, forcing through the snowy peaks within which
it has been produced, assumes a course of about S. 20° W. By barometrical observation,
the elevation of Gungotri, first visited by Mr. J. Fraser in 1816, was ascertained to be
10,319 feet. Beyond this Captains Hodgson and Herbert reached a very extensive
snow-bed, and bivouacked at 11,160 feet of elevation. Next day, ascending the
course of the snow-bed, they reached an elevation of 12,914 feet, and finding a piece
of level ground, a primary base of 319 feet was measured, and with it a longer base of
667-2 feet obtained; the heights of three peaks, St. George, St. Patrick, and the
Pyramid, were then found to be 9,326, 9,471, and 8,052 feet above the station, or 22,240,
22,385, and 20,966, above the level of the sea. Here Colonel Hodgson, justly " struck
with seeing so near these peakswhich viewed from the plains of Hindoosthan, inspire
the mind with ideas of their grandeur," exclaims " how much more must they do so
when the whole bulk, cased in snow from the base to the summit, at once fills the
“eye!l It fals to the lot of few to contemplate so magnificent an object as a snow-clad
peak rising to the height of upwards of a mile arid a haf, at the short horizontal distance
of only two and three-quarters miles." Beyond this, or a an elevation of 13,800 feet,
they found the Ganges issuing from under a very low arch, from which great hoary
icicles depended, at the foot of the great snow-bed, here about 300 feet in thickness.
They still proceeded for some thousand paces up the inclined bed of snow, which seemed
to fill up the hollow between the several peaks which Colonel Hodgson called Mount
Moira and the Four Saints, geometrically ascertained to vary in height from 2],379 to
22,798. On the N.E. of the sources of the Ganges are two peaks, Roodro Himala and

Surga
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Surga Rooer, which are still more elevated, being 22,390 and 22,906. These approach
the lofty mountains in the neighbourhood of Kedarnath, measured in Captain Webb's
survey.

This survey is not less interesting than the former, embracing the space included
between the Bhagirethi branch of the Ganges on the N.W., and the Kalee river,
which separates the British from the Nepalese territories on the S.E.; tracing the
sources of the latter river, as well as of the Aluknunda branch of the Ganges, and
extending from the plains of Rohilcund to the snowy passes: the whole embracing
a space of about 10,967 square miles, which constitutes the present province of
Kemaon. Proceeding from the plains of Rohilcund, where Captain Webb ascertained
Pilibhit to be elevated 560 feet; and Casipore, further to the north, on the same
inclined plane (v. p. X.) 757 feet; the firsd range, through which there are severa
passes, is found elevated 4,300 feet; and the second, or Ghagur range, between
7 and 8,000 feet. In the interior, the mountains are of less height, but the peaks from
8,000 to 9,000 feet in elevation. Serinuggur, the capital, being in avalley, is found
to U not more than 1,708 feet, if ascertained by cotemporaneous observations at Paoree,
but 1,834 feet, if compared with the barometer at Calcutta. Paoree itself is 5,238 feet
from the mean of numerous observations. Hawulbagh is 3,976; Almora 5,400;
Pethoragurh 5,462 ; Lohooghat 5,562. Nearer the snowy peaks we have the temple
at Chundur budunee 7,427 feet if compared with Calcutta, 7,389 if with Paoree (7,666
in map.) The temple at Kedarnath is 11,753 ; that of Budrinath 10,294 ; of Milum
11,682 ; and Pilkonta churhal 12,620 feet.

The mountain masses and snowy peaks have been arranged into several groupes
by Mr. Colebrooke, and as this mode will best serve the general purposes of this
abstract, they are here enumerated. First, a cluster extending from Kedarnath
to Budrinath presents six peaks, varying in height from 22,130 to 23,441, and
three contiguous ones from 19,178 to 21,683. Secondly, in a group of still loftier
elevation, in the district of Juwahir, four peaks rise from 22,385 to 25,741 feet;
the latter, the Juwahir peak, is the highest point in the surveyed portion of the
mountains. Two contiguous ones on the west are 20,758 and 15,805, and a
multitude of positions towards the east have been measured, and found to be from
10,653 to 12,228 feet. In the third group on the westward of the Dhoulee river,
leading to the Darma Dhoulee Pass, the loftiest peak is 22,707 feet high, encompassed
by four others, towering from 18,066 to 21,511. Between this and the Byans Pass,
three peaks were measured, varying in height from 19,171 to 21,222, and two
others nearest to the pass, of which the highest is 22,513. On the S.E. of the
Byans Pass, there is a peak 19,929, followed by others of less elevation, which lead to
a fifth group of lofty peaks, of which the most elevated is 22,799 feet, followed by others
declining from 22,310 to 20,995. The loftiest of this fifth group is distinctly visible
from Pilibhit, as is the highest of the third cluster, and the southernmost of the second
group. Their heights, as determined from the result of several measures by Captain

c?2 Wehb,
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Webb, are 22,799 ; 22,707; and 22,385. One of these, as observed by Mr. Colebrooke,
is no doubt the mountain which was observed by Colonel Colebrooke from his stations,
Pilibhit and Jethpur; and the mean of his observations, calculated with an alowance of
iy of the intercepted arc for terrestrial refraction, gave 22,768.

The loftiest of the second group (No. xiv.), commonly called the Juwahir Peak, was
seen by Captain Webb from Casipore: it is aso distinctly visible from Saharunpore, and
had its position, aswell as afewothers, determined by, and afforded unexceptionable means
of joining the two surveys. Captain Webb gives 25,741 as its height, the observed
height of Casipore being 757 feet.* In Colonel Hodgson's survey, 25,749 feet is given
as the height of the same peak ; that of Saharunpore having been ascertained to be
1,000 feet above the level of the sea.

To the S.E. of this survey there is a considerable tract of unexplored mountainous
" country, before we come to Cathmandoo, where Colonel Crawford, in 1802, by careful
observation, ascertained the distances of several selected points from various stations in
Nepal, of which the relative situations were ascertained by a trigonometrical survey,
proceeding from a base of 852| feet, carefully measured four times, and verified by
another base of 1,582 feet, measured twice. The positions of the same mountains were
aso settled by observations made in the plains of Behar. The mountain, called
Dhaibun, distant 35f g. ms. seen under an angle of 5° 4' 21", was found to be
elevated 20,140 above the station from which the angle was taken, and which is itself
more than 4,500 feet above the level of the sea; another exceeds the elevation of the
same station by 17,819; another by 20,005; another by 18,662. The height of Gos-
sainthan is marked 24,740 feet in Dr.Wallich's Map. All these are visible from Patna,
the nearest being nearly 170 English miles distant, and the furthest about 226 miles.
Still further to the eastward, the continuation of the Himalayan range, which bounds
Assam on the northward, still presents a long line of snowy peaks. Some in 28° of
N. latitude, and between 92"° and 93° of E. long, are mentioned in Lieutenant Wilcox's
Map, asvarying in height from 20,720 to 21,600 feet; and the Himalayas are continued
to beyond 98° of E. longitude.

Though extensive tracts of the Himalaya remain unexplored, the uniform result of
every observation, and many of them within twenty miles, establishes the great elevation

of the Himalayan chain; so that, Captain Herbert, speaking only of the surveyed
- portion

* For the corrected heights here given of Casipore, and of the snowy peaks included in the Kemaon survey,
which however correspond with those given in the large 4-inches to a mile-map, which has been published of
this survey, | am indebted to the kindness of Captain Webb, who originaly estimated the height of Casipore
above the levd of the 'sea, before any observations had been made, at 650 feet; but subsequently found this
estimate to be too low. The mean of a month's observation in Feb. 1818, with excdlent barometers, gave 748
feet, and the mean of nearly another month in January and February 1819, gave 766 fedt, as the difference
of height between Casipore and Mr. Colvin's barometer in Calcutta; the mean 77 feet has been teken at the
height of Casipore, and as this exceeds the first estimate by 72 feet, this number requires to be added to al the
elevations geometrically deduced, which were published in the 13th vol. of the " Researches of the Astic
Society." Some addition ill requires to bo made for the height of Calcutta above the level of the sea '
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portion of these mountains, has justly observed, that " whilst in South America there is
but one peak, Chimborazo, which exceeds 20,000, and not more than five which are
about 18,000, there are no fewer than twenty-eight peaks in the Himalayas which
overtop Chimborazo, one of which is above 25,000 feet, forty-four which exceed the
three next of the American elevations, and more than a hundred which tower above
the next in height; facts more satisfactory, as proofs of the superior elevation of these
mountains, than the greater loftiness of an isolated summit.”*

From the foregoing observations, the great length and enormous height of the Hima-
layas are evident; but to form a true estimate of these mountains, it js necessary aso
to take into consideration their breadth.  This is supposed to be greatest in the
vicinity of the lofty peaks near which the great rivers have their rise ; but as the whole
extent has not yet been surveyed, this can only be considered as conjectural. Crossing
from the plains of Hindoosthan to the snowy passes, the distance is not less than 80
or 100 miles : the superficial extent of that portion comprised within the British terri-
tories, is estimated by Captain Herbert at 23,000 square miles. In no part is there any
thing like table-land to be found; but seen from the plains of Northern India, the
Himalayas seem formed of a succession of parallel ranges, though nothing of this kind is
apparent when we enter the mountains themselves; for in ascending any of the principal
points, a number of arms are seen radiating in every direction, separating deep ravines,
connecting the different mountains together, and throwing the waters of the several.
rivers in opposite directions: but notwithstanding this irregularity, the ridges generaly
run parallel to the direction of the mountain mass; for in proceeding transversely
across it, we have constantly a series of ridges to ascend and descend, and narrow vallies
to cross. In the bottom of these generally flow the rivulets collected by the various
ravines from the surrounding peaks and ridges. At the foot of the Himalaya there is
generally alongitudinal valley, but in the neighbourhood of the snowy passes, as the
Messrs. Gerard have remarked, the glens are for the most part perpendicular to the range,
or from N.N.E. and N.E. to S.S\W. and SW. The face exposed to the N.W. is inva
riably rugged, and the opposite one, facing the S.E., shelving. The great rivers aso
may be observed making their way across the direction of the range; they may therefore
be supposed to have taken advantage of natural breaks in the range, rather than to
have been able to open a way for themselves through this great mountainous mass.
The deficiency of level space the industry of the inhabitants has in a great
measure supplied by cutting the slope of each mountain into a series of terraces,,
supported in front by dry stone walls, asis done in China. By this means, and from
the diversity of climate, the agriculturist is enabled to cultivate rice near the beds of the

rivers,

* These remarks were made previous to our being informed that Mr. Pentland had measured some peaks in
the Andes, which were more elevated than Chimborazo; as the Cerro Nevada de lllimani 24,350, and the
Cerro Nevada de Sorata 25,250 feet above the sea, both in the Eastern Cordillera of Bolivia: but as these are
sl only isolated summits, Captain Herbert's inferences apply with nearly equa force, particularly as a multi-
tude of peaks, extending over severd degrees of latitude and longitude, are not included in his estimate.
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rivers, where the broadest levels are naturally found, and wheat and barley on the
different elevated terraces of the mountain sides.

Notwithstanding this general want of vallies, those of Nepal, p. 28, and of Cashmere,
p. 27, form striking exceptions. Smaller ones, as of Noakote to the northward of Nepal,
and Rama Serai on the S. E. of Kedarkanta,may be mentioned, besides the longitudinal
vallies at the plainward base of these mountains, which will be more fully treated of,
with their geological structure. From the numerous transverse breaks by which the
great rivers make their way to the plains, and towards which are inclined the various
dopes and raviijes which collect the streamlets from all the neighbouring mountains,
few situations occur favourable for the formation of lakes ; many therefore are not met
with; that of Cashmere, commonly called Did, is best known: one caled Bheemtal,
of considerable depth, occurs on the road from Bhamouree to Almora, of which the
length is about one mile, and the breadth about five furlongs, with an elevation above
the sea of 4,271 feet. To the northward of Nahn there is another called Ruenka tulao,
which is aso about a mile in length, and a gun-shot across. It is remarkable for con-
taining crocodiles.

The river-beds, besides giving exit to the drainage of the mountains, and affording
spaces for cultivation, serve aso as entrances for penetrating into the Himalaya, and
reaching the passes (v. p. 32) by which travellers are enabled to cross from one face of these
mountains to the other. The first notice we have of any of these being crossed by an
European, is that of the Jesuit Antonio d'Andrada, who set out in 1624 from Agra to
Serinuggur, and thence proceeded to Budrinath, whence with great difficulty he crossed
into Tibet. More recently the Neetee Pass was crossed by Messrs. Moorcroft and
Hearsay; the Shatool, in 1816, by Colonel Hodgson ; the Gonas Pass, in 1819, by
Captain Herbert; and the first, as well as the Byans, and other passes measured by
Captain Webb, in 1816. Among the other adventurous travellers, the Messrs. Gerard
require particular mention as second to none in energy and enterprize. Besides the
Paralassa 16,500, and the Rhotung Pass 13,000, below which the Acesines and Hy-
phasis have their rise, and which were traversed by Dr. Gerard, little is known of the
passes, except in the surveyed portion of the Himalayan Mountains. To the westward
of Shatool Captain Gerard enumerates three passes, Julsoo, Khealig, and Soongree; but
these are from 2,000 to 4,000 feet below the line of congelation. From Shatool to
Budrinath no less than fifteen passes are enumerated by the same officer. These are
generally from eighteen to twenty-four miles in length, forming about three stages for
loaded people and two for those who are not so.

Neebrung 16,035

1. Shatool... 15,555 Rol to Atharabees, 14
Gonas ... 16,026\5-From Choora to Sungla.

miles without fuel, open
from Juneto November. Ghasool 15,851 J
2. Soondroo 16,000 Tangno to Rasgranee. Roopin... 15,480 Doodrookoom to Sungla,
3. Yooso ... 15,877 Joonglee to ditto. _ an easy pass.
4. Broang... 15,171 Jungleeg to ditto, seven Nulgaon 14,591 Ditto to ditto.
miles without fuel, open | 10. Charung...17,348 Chitkool to Cheerung,

seven or eight months.

o~ oo

©

11. Bunga
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T> -Prom Sungla, Rakchurn, and | » _ - f Chitkool to Boorasoo of

11. punga . 16. Sual <

12 Lumbeca Chitkool to L ewar of Gurhwal, LUl R

13 Maria ... ¢ like5 6 and 7, are crossed 1 Gurhwa.

14- J a. ----- in different months : 11 isthe The first nine arg across the S. Himalayas, the
. Seenga ... easiest: open from May to Dec. res from the Buspainto Gurhwal. The last sq/m
o Chitkool to Lewar, in May, are crossed by loaded sheep,. but none of the first

Ib—Kimleea ... seven.

June, and July.

The rivers which have their sources in the snow-beds, from under which they gene-
raly flow out in a stream, and of which the lower limits are about 13,000 feet of ele-
vation in the south-eastern entrances of these passes, are the Andrytie, below the
Shatool Pass, where the snow commenced in June, at 13,450 feet of elevation; the
Pabur, below the Broang Pass, at 12,914 feet; the Roopin, below the Gonass Pass,
nearly at the same elevation. The Buspa is on the northern face, and has a feeder
from the last-mentioned pass, nearly at 14,000 feet of elevation. There are many other
feeders of the above rivers, which it is unnecessary to particularize. The Tonse, the
Jumna, and Berai Gunga, have their origin near the great Bunderpooch cluster of
mountains; the first at 12,784 ; the second at 12,489; and the Jumna at about 12,000
feet. The Bhagirethi branch of the Ganges has already been mentioned as having its
origin at- 13,800 feet of elevation.

The passes to the eastward are fewer in number, but more elevated. The Bhotea
tribes, of whom we have an interesting account from Mr. Trail, in the 17th volume of
the Asiatic Researches, inhabit the space which extends on the north from the com-
mencement of the table-land of Tibet, to the plainward base of the southern row of
Himalayan peaks. The villages are al on the northern face of these; and the country
being more level, asindicated by the better roads and more moderate currents, as well
as by the hills sloping more gradually and being enclosed between high mountains, heat
is reflected from every side, and the temperature raised much above what would be
supposed at such elevations. Spring, summer, and autumn, are comprised in five
months, from May to September. These passes cannot be visited before the middle
of June or beginning of July, as even that to Budrinath is not open before the beginning
of May. By the commencement of October the cold becomes severe. Roads of
communication exist, as Mr. Trail informs us, between the passes from east to west,
but these are passable during a few days only in each year, and are considered dan-
gerous by the Bhotias themselves. The crest only of these passes can now be visited,
as every one is prohibited from crossing the frontier, for fear of exciting the jealousy
of the Tibetan authorities, and disturbing the irans-Himalayan trade of the province
of Kemaon. The passes are fivein number. The Mana and the Neetee on the Saras-
wati, and the Doolee branches of the Ganges. The Neetee Pass was ascertained by
Captain Webb to be elevated 16,570 feet; and the Mana estimated not less than 18,000,
as a barometrical observation by his assistant, Mr. Tate, gave 17,172 feet as the height
of Jograo, which is considerably below the Pass. Juwahir, Darma or Lebong, and
Byans, are the three other passes on the Gouree, Dhoulee, and Kalee rivers, branches

of
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of the Gogra. Mr. Trail gives 16,585 feet as the height of the Juwahir, and 17,777 as
that of the Darma Pass. Captain Webb ascertained that the Mandarin's camp, in the
Byans Pass, was elevated 14,506 feet, and that the crest was about 3,000 feet more
elevated. Captain Herbert, from the barometrical observations of a traveller who visited
the Pass, computes it to be elevated 16,844 feet above Calcutta.

To the eastward of the province of Kemaon, there must be many passes between the
territories of the Chinese and those of Nepal; but the jealous policy of both powers has
prevented their being visited by those qualified to make interesting observations. The
pass between Lahassa and Catmandhoo was crossed by the Jesuits, GrueberandDorville,
in 1661, and is probably that by which the Chinese army invaded Nepal in 1792, when
it " advanced to Noakote, within twenty-six miles of Cathmandoo, and sixty of the
British territories in the province of Bengal." The road and passes between Teshoo-
loomboo and Bengal were traversed by Messrs. Turner and Saunders in 1783, and the
natural appearances described exactly coincide with those subsequently observed by
Messrs. Moorcroft and Gerard, in the more western parts of the same elevated tract.
Many other passes are cursorily mentioned in Dr. Buchanan's account of Nepal, which
are probably of easy access, as we read of their being crossed by bodies of men. Some
of these lead by the chasms through which such rivers as the Gunduck, the Arun, the
Kosi, and the Teesta, which having their origin on the northern face, pass through the
Himalayas, and take a south-easterly course to join the Ganges. Further to the S.E.,
and more recently, Messrs. Bedford, Wilcox, and Burlton, have attempted to cross
from Assam into Tibet. In tracing the Burhampooter, and its several feeders, the diffi-
culties were in every case considerable, but none were so insurmountable as the prejudices
of the natives, who prevented their further progress at the very time when their object
was almost accomplished.

Crossing the Himalayas, the descent on the side of Tibet, according to the con-
current testimony of al travellers, is gradual, and not of great extent, though the
ascent up the southern face had been so considerable ; it is evident, therefore,
that the land on the northern face is much elevated. It was traversed by Captain
Turner in his route to Teshoo-loomboo, and by Moorcroft in his journey to Ghurtope
and Lake Manasarowur; but as neither of these travellers carried barometers, we are
unable to ascertain the elevation with the precison which is desirable. Captain
Webb, from the angle which he obtained from the crest of the Neetee Pass, of the Sutlegj
flowing in the plain below, and taking the distance* measured by Mr. Moorcroft, which

he had generally found to be correct, estimated the height of the table-land at 15,000
feet.

* These distances having been given in paces of four 'feet, it has been objected that a man being employed to
stride these, instead of stepping his usual paces, must have been a source of error. But the fact is, that
according to the native mode, only one foot was counted, so that each step taken by the Pundit was only
half the quantity generally supposed, and what a man would naturally take in a hilly country. This fact |
learnt from Captain Hearsay, who was one of the party, and protracted the route. It has been long known
to Captain Webb, who is well satisfied with the general correctness of Captain H/s Map.
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feet. The Messrs. Gerard, in crossing the Keubrung Pass, which is reckoned the boun-
dary between Kunawur and that part of Chinese Tartary which is under the authority of
the Grand Lama of Lahasa, descended on the more western parts of this elevated land,
and found Zamsiri 16,500 feet above the sea; but they saw only gently sloping hills
and tranquil rivulets. Zinchin, the furthest point they reached, is 16,136 feet, and the
eminences in the vicinity rise many hundred feet higher. In every direction horses
were seen galloping about, and feeding on the very tops of the heights. This elevated
plain is described as being of a gravelly nature, intersected by deep and broad ravines.
Though the rivers on the southern face of the Himalaya, Mr. Moorcroft observes, are
narrow and steep, those on the northern face have broad flat channels, the water draining
into them more slowly from the table-land, and the more gradual and gentle slope of
the hills. Looking to the south, the Himalayas were seen marked with snow in stripes ;
on the north the snow lay in distinct masses on the Cailas mountains, the bases of which
> descend by easy slopes and diminishing swells. Further to the N.W., and beyond the
hilly tracts of Kunawur and Kooloo, Dr. Gerard pitched his tent on the table-land of
Tartary, nearly at 16,000 feet of elevation, where the Indus, at the distance of only three
days march, intervened between him and Ludak. The appearances here are similar to
those described by Mr. Moorcroft and by Captain Turner. Everywhere along the whole
tract we have extensive plains, having on them moderate sized hills and gently flowing
streams ; adry, cold, and clear atmosphere, little snow in comparison, arid-looking vege
tation, and numerous flocks of cattle. This table-land is not continuous, but interrupted
by transverse ridges, which join the Indian to the Cailas or Tibetan range of the Hima-
layas.

Of these ranges, one locks in the lakes Manasarowur and Rawan-hrad, as well as
the sources of the Sutlej and Indus on the N.W. ; and on the S.E. gives origin to the
Sampoo or Burhampooter. This, flowing parallel to the Himalayan chain and on its
northern face, over the lofty table-land of Tibet, breaks through another transverse range
before it descends by numerous rapids to the plains of Assam, where it is at first known
by the name of the Dihong, but joined by numerous tributaries, it assumes that of
Brahmputer or Burhampooter, which it relinquishes in the plains of Bengal for that
of the Megne, where uniting with the Ganges, near the sources of which it had arisen ;
their united streams flow into the ocean, in the midst of the numerous islands which
themselves have formed. The Indus and Sutlej originating on the northern face of the
great chain, which on its southern aspect gives rise to the Ganges and its feeders, flow
first in a north-westerly direction; the former over the high land of Little Tibet, until
north of Cashmere, in 35° of latitude it breaks transversely through the mighty mass
of Himalayan Mountains. Here, passing Attock, and forming the N.W. boundary of
Hindoostan, it enters the sea by thirteen mouths, and is navigable for 1,000 miles for
vessels not requiring more than twelve feet of water. The Sutlej, supposed to take its
rise from Lake Rawan-hrad, flows at first parallel to the Indus, but then, encountering
the transverse mountainous mass interposed between Great and Little Tibet, and

d extending
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extending from the Himalayas to the Indus, descends from the table-land, and entering
chasms in the mountains, passes through the province of Kunawur, v. p. 34, to the
southern face of the Himalayas, with a gradually decreasing elevation of its bed from
10,005 at Shipkee, to 5,200 near Wangtoo, to the S.W. of which the snowy mountains
terminate; whence to Roopur there is a further fal of 4,000 feet to about 1,100, the ele-
vation of the river, where it enters the plains-of India, distant about eighty miles from
the Jumna. As theelevation of these riversis much the same, both gradually declining
to the sea, the distance by which they are separated not too great, and the country
consisting of level plains, it is not unreasonable to hope that they may one day bejoined
by a canal navigable for boats, by which the produce of Central Asia might be conveyed
down either the Ganges or the Indus, and that of other parts of the world conveyed up
the same rivers.

One striking peculiarity of Central Asiais the lakes by which it is covered. Of these,
Manasarowur has excited particular interest on account of the anomalous nature of the
information, first communicated by Mr. Moorcroft, He described it as being fifteen
miles long, and about eleven broad, and as having no streams issuing out of its northern,
southern, or western sides, nor on its eastern, according to the accounts brought by two
natives, whom he sent to examine the point. Captain Herbert also learnt from a Lama,
who lived within four days' journey of the lake, that no riversissued out of it. Other
testimonies contradict this evidence, and it is difficult to ascertain the truth, asit has
been thought an improbable circumstance that a mountain-lake, fed by such vast snows,
should dispose of the waters pouring into it by mere evaporation. Lake Rawan-hrad,
supposed to give origin to the Sutlej, but which Mr. Moorcroft had not an opportunity
of examining, he estimates to be four times as large as Manasarowur. Though we
are not likely to have any direct testimony on the subject at present, it is interesting
to find that Dr. Gerard records a similar set of phenomena, as characterizing Lake
Chimororel, aong which he skirted on his return from his attempt to reach Ludak. This
he found elevated 18,000 feet, and in travelling along its shores found its whole circum-
ference embayed by mountains, which on its N.E. shore entered the region of snow only
at 19,000 feet of elevation above the sea.  Neither this, nor another lake, which Dr. G.
met with, had any exit, thus confirming the information given by Mr. Moorcroft
respecting Manasarowur, on this point. He also found, at the time (July) he visited
this lake, that its waters were much below its maximum of elevation; as the dry
channels of water-courses, and the highest water-marks upon the shore being nearly
five feet higher, made it probable that these lakes attain their maximum of elevation in
spring, when " returning warmth breaks up the frozen surface, and thawstheimmediate
snow." Dr. G. further remarks, that if we consider the dryness of the climate, and the
increased evaporation in so rarified an atmosphere, the phenomena are not so unaccount-
able as they may appear to be at first sight. As instances of the aridity of the atmos-
phere, he mentions, that frost is not visible upon grass, even " though the thermometer
" be at zero, and that the traveller beholds ice permanent and unthawed in a tempera-

" ture
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" ture of 50°, and torrents frozen fast in a medium almost 20° above the freezing
" point."

Beyond this elevated table-land rises the lofty snowy range, which appears to over-
top even the Indian Himalayas. This has been aready mentioned at p. xi., as the
Cailas or Kailas portion of the Himalayas, and is sometimes called the Tibetan Hima-
layas, and is that in which probably the most elevated peaks, as Dhawalagiri, &c.
remain yet to be more accurately measured. That there is such a range would appear
probable, even if we had no evidence on the subject, by considering that the Indus
flowing N.W., and the Burrampooter S.E., both retain a course parallel to the Hima-
layas, instead of proceeding eastward towards the lower levels of the greater portion of
China. The portion of this range which separates the valley of the Sutlej from that of
the Indus, near the sources of theserivers, was crossed by Mr. Moorcroft on his way
to Ghartope. At Zinchin, elevated 16,136, the most eastern point which has been
reached by visitors proceeding from Kunawur, the Messrs. Gerard saw a lofty snowy
range, which seemed to run N. 60° W. to S. 50° E. beyond the rounded mountains,
which are seen across and to the eastward of the Sutlej. One of the surveyors (pro-
bably the late Capt. Gerard) who has been already mentioned, states, from the crest of
the Hungarung Pass, he saw in font a granite range, upon "which the snow found a
resting place only at 19,000 feet; beyond it, through a break, were seen snowy moun-
tains, appearing to rise out of the table-land on the banks of the Indus, " pale with
distance, and like the memory of something that we have seen." From the angles of
altitude which he observed, their pale outline, and the broad margin of the snow, he
estimated that they could not be less than 29,000 feet in elevation. Dr. Gerard, in his
visit to lake Chimororel, near the most westerly point he was able to reach on this
elevated tract of country, remarks, that looking southward towards the Spiti, the land-
scape appeared very sharply peaked, and in clusters of white tops; but inthe N.E.
the mountains were of a vast contour, and the snow more uniformly defined.

The three preceding pages, having been in type ever since the previous parts were published, might now be
greatly extended, as much interesting information has been obtained by the travels of Mr.Vigne and of Dr.
Falconer, still further to the N. W. than was reached by Dr. Gerard; but as this would require considerable
space, | confine myself to n few points.

Mr. Vigne (who resided much in Cashmere, crossed the Indus, traced a part of its course, and attempted to
do so with the Nobra branch, visited Astore and Iskardo), has favoured me with a small collection of plants,
which | will take some future opportunity of noticing. With respect to the Passes into Cashmere, he informs
me, that though some are not more than 9,000 feet high, others are elevated as much as 12,000 feet. Speaking
of the lakes, he says that Cashmere is full of them; the principal is called the Wullur lake or dul, and is
thirty miles from E. to W. The most extraordinary is the Kosah nag, among the peaks of Peer Ptmjtd-, which
is above the region of birches, and about three-quaiters of a mile in length, has two outlets, but both are
underground, one towards the plains and the other towards the valley. Baron Hugel, J.A.S., March 1836,
states, that the passes fromBimbur to Cashmere, and from this to Iskardo, are the same in height—13,000
feet. The highest point of the Peer Punjal is 15,000 feet by the boiling point. The city of Cashmere (Srinuggur),
is 6,300 feet above the sea. Lat. 34°22' 58", long. 75° 12' 30".

The Mountains of Tibet are usually at much the same elevation: that is, from 15,000 to 16,000 feet; but
from any open summit, several mountains are seen that rise far above them, as Nanga Parbat, or Diarmal,

d 2 which
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which Mr.V. conceives to be 18,000 or 19,000. From the summit of the Passes between Ludak and Nobra, the
Muztagh presents a most noble appearance, and Mr. Vigne thinks that the Hindoo Koosh may be said to be
joined to the Himalaya of Tibet by the Laureh Pass between Chitral and the valley of the Dair ; that which
joins the Kabul river at Hashtnagur, or the valley of Peshawar : Vide Journ.As. Soc. Calcutta, Sept. 1837;
Proc. of the Royal Asiatic and of the Geographical Society, for November 1839.

Mr. V. also informs me that there is no snowy range connecting the Muztagh with the Spiti mountains, but
that there are a f*ew isolated peaks of great altitude that rise above the others; and there certainly is a break
in the Himalayan chain, if this may be called one, as he has distinctly seen it, both from Acho and the Passes
to Nobra.

Dr. Falconer, in travelling north from Cashmere, crossed the lofty ridge which separates the drainage of the
Krishna Gunga from that of the Indus. He crossed the Pass over extensive beds of snow, and descended
through a steep and narrow gorge to Sookarun Murbul, a bleak rocky tract abounding with Tibetan Marmot.
The great plain called Bearsah or Deosah, also described by Mr. Vigne, constitutes one of the principal
features of the Tibetan region near Cashmere. Elevated 13,100 feet above the sea, and surrounded by lofty
snowy peaks, t /ormsa nearly level plateau, about fifty miles in length and forty in breadth, occupying the
interval between the Indus and the Krishna Gunga. High above the forest, or hirch region, its vegetation is
restricted to herbaceous species and a few dwarf willows, but these are so abundantly produced as to clothe it
with verdure. At one extremity of this, he ascended the Boorgee Pass, the summit of which he found to be
elevated 15,600 feet above the sea. This commands an extensive view of the mountains which stretch beyond the
Indus towards Toorkistan, and of part of the immediate vicinity of Iskardo ; they looked down upon a level tract
below, and countless lines of mountains running off into the remote distance; but there, no signs of vegetation
werevisible; sterile sand and naked rugged rocks met the view on every side. Dr. F. crossed the Indus, with the
object of pushing north in the direction of the Muztagh range (Kuenlun of Humboldt), which separates the
valley of thelndus from Chinese Tartary, and proceeded to Askolee in a Pass which leads from Little Tibet
towards the Muztagh, in N. latitude 35° 30', and reached the limit of cultivation; all beyond, on to the Pass
across the Muztagh, was reported to be a region of ice. On returning, on the 30th of August, he crossed the
Braldoh river, whence the road led over the lofty mountain of Skora, which was crossed at 16,200 feet above the
level of the sea, while a pass between Iskardoh and Astore was 15,822 feet.

With respect to the vegetation, Dr. F. writes me, under date of January and June, 1838, from Cashmere,
whither he had proceeded on a Botanic mission in connexion with Sir Alex. Burnes Expedition, that " The
Flora of the Punjab is exactly that of the neighbourhood of Delhi; Peganum Harmala everywhere, with Cap-
paridece, Crotolaria Bushia, Calotropis Hamiltonii, Alhagi Maurorum, Tamarix, Acacia modesta, &c. &c. Near
Lahore | got what | believe to be a new Asclepiadeous genus, exactly intermediate between Calotropis and
Parotropis, which | have called Eutropis. It is in great abundance in the Punjab. | met with the Dhak
(Buteafrondosa) as far as the western bank of the Jhelum. The Flora begins to change at Kawul Pindee,
which is elevated and continues so, on to the plain of Chuch, along the banks of the Attock. Here | firg
came on the famous Zuetoon, the wild olive, Oka. ? and further on, at Hussan Abdal, | found Himalayan
Rubi and a Cashmere Dianthus, white flowered and new to you. The lower part of the plain of Peshawur is
sandy, and has exactly the Flora of the arid tracts of the Punjab; Salsolas, Chenopodece, Alhagi, Calotropis,
Peganum, Tamarix, &c. But when we got to Peshawur, so much do the seasons differ, that peaches were
coming into fruit the 15th August, and the Kurree (Capparis aphylla) out of flower only lately. From Pesha-
wur, | made an excursion to Cohaut, and from thence to the Salt Hills and the valley of Rungush. In the
Salt Hills | got a Stapeliaceous Asclepiad, unfortunately neither in flower nor'fruit, very probably one of
Wight's Carallumas or Boucerosias. Also the Cassia obovata, the Egyptian senna, in flower. | had previousy
got the same plant from near Delhi: no doubt about the species, certainly not the obtusa of Roxb.; the
legumes always crested over the bulge of the seeds. From Attock, | made an attempt to run up the Indus
into the hills ; 1 got on three marches, and was forcibly stopped at Durbund, and threatened with rather rough
usage. | then turned acrossthe hills, and rgjoined Capt. Mackeson in the noble valley of Huzara. The vegeta-
tion along the banks of the Indus, from Attock to Durbund, wrpriﬁd me much. It is quite that of the charac-
teristic forms of the Deyra Doon, and, taking difference of latitude and altitude into account, with the great
distance westward, this might not have been looked for: Grislea tomentosa, Rottlera tinctoria, Hastingia coccinca,
Acacia Catechu, Holostemma, &c. On the banks of the Indus, in the valley leading up to Cashmere from
Huzara, | found the Dodoncea Burmanniana. You remark, inyour notice of the Sapindacecc, its absence from
the Bengal and Hindoostan region ; its occurrence with a leap so far north is remarkable. From Huzara, we
marched on by the military road to Mosufferabad. Near Drumber | cameon the Hovenia dulcis. At Mosuffe-
rabad | got on a high ridge, and followed it on to Cashmere, where we arrived early in October. It was now

too
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too late in the season to exhaust the Flora of the valley and neighbourhood, so | made up my mind to winter
here, and made a fresh start in spring. It would take pages to describe what | have observed about the Flora
here, lateas| came, but | have made many acquisitions.

"The Flora of Cashmere has several anomalies : few, if any oaks descend on the northern side of the Peerpunjal
into the valley; | have not seen one yet. | have selected oaks as a very characteristic type. The same holds
with respect to the plants that are associated with the oaks, &c. about Mussooree, as Andromeda, Rhododendron
arboreum, Mahonia nepalensis, so common in the Hills elsewhere. The ConifercB are, as to the eastward, 3 pines,
2 or 3firsand Deodar, but | have not seen theCupressus torulosa, the lofty cypress of the Mussooree liills.  In
the lake you see Nelumbium and Euryaleferox, growing along with Menyanthes trifoliata; and cotton, a poor
sort, growing on the banks, while the sides of the bounding hills are skirted with pines. | got Staphylea Emodi
growing along with Rides Grossularia (your Himalense?) while it grows, asyou know, at Mussooree, on low
slopes near Budraj.

" Among Ranunculacece, | have got species of Hepatica, Ceratocephalus, and Callianthemum, all of which |
believe to be new, and making up the very blanks you notice in your ' Illustrations.! Of Callianthemum, | have
no knowledge, besides your quotation, but my plant has leaves with umbelliferous habit, eight white strap-
shaped clawed petals, with the nectariferous pore high up on the claw, and a pendulous ovulum. It cannot,
therefore, be a Ranunculus, nor your R.pimpinelloides. Further, | have got a hew Ranunculaceous genus, new
unless Jacquemont has got it, having the habit of Trolliusin its leaves and mode of inflorescence, eight herba-
ceous sepals, twenty-four strap-shaped petals, plane, with no fovea at the claw, and solitary transversely attached
ovula, being neither pendulous nor erect. It forms a transition from Adonis to the Ranunculece. This is
another blank filled up in the desiderata so pointedly mentioned by you. | have called the genus Chrysocy-
athus. It grows intermixed with Trollius, 'inter nives deliquescentes,' and till 1 examined it | took it for a
Trollius. | have got a new species of Adoxa, forming, | believe, the second of thegenus A. inodora (mihi), a
larger plant than the A. Moschatellina, and with the lateral flower 12-androus, and six segments in the flowers.
| have also a new Epimedium, a large handsome leaved herb,, E. Hydaspidis (mihi), and two species of Alche-
milla. Fritillaria imperialism the Crown Imperial of English gardens, grows wild in the shady forests of Cash-
mere. The Cashmerees regard it to be unlucky, and grow it only near musjids and over graves. | have Dodoncea
brought to me from above Jummo, in the heart of the hills, growing along the banks of the Chenab. Fothergilla
involucrata (mihi), belonging to the Hamamelidece, exists in vast abundance in Cashmere, forming whole tracts
of low jungle;—strangethat it should not have been brought before, either to you or to me. It occupies the place
that the hazd (CorylusAveIIana5 does in England, and at a little distance does not look unlikeit. Thus, Hama-
melidecc are found at opposite ends of the Himalaya range, Bucklandia and Sedgwickia in Assam, and Fother-
gilla in Cashmere, but none of the family have yet been met with in the intermediate tracts. Prangospabularia
| have found in vast abundance in several directions, most so on Ahatoong, a low trap hill, in the valley, but
itisnot here so vigorous a plant as in its Tibetan habitat. The Cashmerees do not know it for any useful pur-
pose, except as a plant highly prized by Europeans. They sometimes use the roots to destroy worms, by steep-
ing them in Dhan fiedlds as Calamus aromaticus (butch) is used in Hindoostan." With respect to the Amomum
and Koot, or Costus(v. p.360), which | had requested him to inquire about, he writes: " Amomum, Humama,
or Amamoon, is not known in Cashmere, nor to be had at the Punsarees. Koot is exported from Cashmere. It
is a plant of the natural family of Compositae, and grows on all the mountains surrounding Cashmere." Dr. F.
hasformed it into a new genus,—Costia, and has introduced the plant into the Himalayas. He concludes: " |
have already seen enough to convince me, from a trip to near Durass, on the Thibet frontier, that the Flora
there will bear a close resemblance in many general relations to that of the Altai Mountains, shown by Lede-
bour and yourself." —Proceedings of the Linnean Society, Feb. 19, 1839.
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HAVING noticed the extent and physical features of the Indian empire, we might proceed to describe
the materials of which its mountains and its plains are composed, as well as the soils produced by their
disintegration. But the most cursory notice of the Geological features of so extensive a fidd would
require more space than can beallotted to the subject; . the Author must, therefore, confine himself to the
part with which he isbest acquainted, and which can be €ucidated by his specimens and observations,
which have attained some*value from the kindness, as stated in the Preface, of his friend Mr.De la Beche.
But the sections can only be consdered as giving a general idea of the dip, direction, and nature of
the formations met with. The sections of the Himalayas correspond with that given, as far as it goes,
by Dr. Falconer, in his Report on Tea cultivation, though he informs me that mine are erroneous; in the
parts near the Snowy Peaks, where the Author relied for his information on Capts. Herbert and Hodg-
son, as, instead of consisting of gneiss, they are formed by one of the grandest outbursts of granite in
the world. The sectionsof the Central range of India, from Sherghatty to Roghonautpore, formed by
Mr.De la Beche, from the A uthorV specimens and observations, correspond with that previousy pub-
lished by the Rev. Mr. Everest, in 1831, in the third volume of the Gleanings of Science.

The great Gangetic valley consists of an extensive plain, which is very gradual in its dope from Saha-
runpore to the Sunderbunds, v. p.x. The structureis not easly detected, from the universal flatness,
and the horizontal nature of the depositions, while water being near the surface, wells, the only works,
reveal only a few feat in depth bdlow. The surface sail is generally sandy, with a varying proportion of
clay, which predominates in the substratum, and is in mogt places sufficiently pure for making bricks.
Calcareous particles are intermixed with the soil and substratum in most parts. These in many places
assume the form of spongy cavernous nodules : in some the form of stalactitesor of roots, and are then
apparently of modern origin ; in other places they are in masses sufficiently large to be worked and used
as a building stone. But the nodular appearance is the most remarkable, especially from the nodules
being so abundant in some places as to cover the soil, and give the appearance of the surface being
covered as if with a fall of large hail-stones. This forms the extensively diffused Kunkur formation of
India.

In Calcutta, in degpening a tank, a group of full-grown trees were found standing erect, and appa-
rently lopped off, three or four feet above the roots. In boring for water, rubbish and mould were first
met with, then sandy clay, and, at twenty feet, a vein of pure sand, the source of the common springs
of wells. Blue clay, with sand,—then black, above a stratum of peat; with pieces of wood, that of the
Soondree, and at sixty feet, Kunkur nodules; reddish well-sand at seventy-five feet, whence the river
springsrise. Clays and sands, with some Kunkur, are found beow this: a quicksand at 120 to 136
feet ; and at 176 feet, quartzy sand and granitic gravel; and from 350 feet bdow the surface of
Calcutta, the auger brought up a fossl bone, which is figured in J.A. S. for March 1837. At
Benares, Mr. Prinsep, in cutting a tunnel and sinking shafts, found, fifteen feet below the surface, a
number of half-quarried stones of a large size, on what he conceives must formerly have been the level
of the ground ; at thirty feet, some kunkur was met with. At Saharunpore, in digging a wdl, after
ten feet, coarse moist sand was found, mixed with round pebbles, chiefly of quartz, and about twenty feet
from the surface, pieces of kunkur or tufaceous limestone, were raised, together with dicotyledonous wood,
apparently of one of the Coniferse, At Bihut, twenty miles north of Saharunpore, Capt. Cautley dis-

covered the site of an ancient town seventeen feet below the present surface of the country. The
Indo-
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Indo-Scythic Coins which had been entombed in this oriental Herculaneum, Mr. Prinsep refers to the
commencement of the Christian era. Capt. Cautley is of opinion that the enormous discharge of sand,
clay, and shingle from the lower hills during the periods of the rainy season, are gradually causing a rise
of the country skirting their base, and to this and the action of wind on sand, he ascribes the inhumation
of this ancient city. The structure of the plains may also be seen in theraised hills which skirt the base
of the Himalayas, and the banks of the Jumna afford a very interesting series of sections, of which the
structure may be treated of either with that of the Gangetic valley or of Central India, as some of the
peculiar formations of the latter seem to extend even to the beds of that river.

Proceeding from the plains of India to ascend the Himalayas, we every where meet with a lower range
of hills, which have been variously denominated "the Lower Hills, the Sandstone, Sub-Himalayan or
Sewadlic Hills." These hills, in many parts, rest immediately upon the Himalayas, but in others are sepa-
rated from them by a series of longitudinal valleys. The part with which the Author is best acquainted
is the direct road from Saharunpore to Deyra and the Himalayas, through the Kheree pass, which is
the broad, generally flat, stony bed of a hill stream, ascending by degrees to the crest of the pass, now
much cut down, but from which thereis agradual descent to the valley or Doon of Deyra. Along this pass
flows in a winding course a small stream of very clear water. On either side, and about fifty yards apart,
arise the hills, and, according to the windings of the stream, are seen sometimes sloping, sometimes
abrupt; in the former case, covered with vegetation, in the latter, presenting a barren and precipitous
display of their stratified structure. These strata dip to the N.E. or towards the Himalayas, at various
angles from 20° to 38°, and the hills display every variety of appearance, partly from the destroying
effects of water on so destructible amaterial, and partly to this being sometimes defended from its influ-
ence by acovering of aboulder stone. They are formed by a succession of parallel ridges, abrupt towards
theplains, and sloping towards the Himalayas. In many places, each hill, if separated, might be repre-
sented by a right angled triangle, the base resting on the pass, the perpendicular facing towards the
S.W., and the hypothenuse sloping towards the N.E., and corresponding in dip with the strata.  This
side is sometimes continued to the level of the pass; at others, anoiier hill, with its perpendicular side,
seems to arise from the middle of the last, and is itsdlf, in like manner, succeeded by a third, forming a
succession of abrupt and sloping sides, like the teeth of a saw. At Hurdwar, the sandstone character is
complete, and the rock is sufficiently hard to be used as a building stone. About fifty or sixty feet were
cut through to make aroad between the river and the hills, by Capt, De Bude, of Engineers, at the
back of whose house, on the Hill, rolled stones might also be seen lying upon the sandstone. These
hills are composed of a series of clays, of a loose-grained sandstone, with much mica interspersed ;
beds of gravel and rolled stones, which consist of the debris of every variety of rock : as granite and

- trap-rocks, limestone and clay dlates, gneiss, micaceous and hornblende schists; in fact, of al the rocks
of which the Himalayas are composed. Carbonate of lime is interspersed throughout the formation, form-
ing stalactites and encrusting leaves,” &c. Carbonate of soda is adso found effloresced in many situa-
tions. In some moist situations the boulders are sometimes so soft, that quartz crumbles in the hands
more easily than a piece of sugar.

The gravel and boulders found on these hills are very extensively diffused. They are abundant in the
series of longitudinal vallies which are bounded to the S.W. by the Sand-stone range, and on the N.E.
by the Clay-slate formation of the Himalayas. These have been enumerated by Capt. Herbert as the
Mokowala or Ilopur, Pinjore, Kyarda, Deyra, and Patle, all between the Sutlej and the Gograh, and
again, that of Chetuan, which lies to the north of Bettiah. They are from twenty to twenty-five milesin
length, and of variable breadth, the widest being about fifteen miles. They have two outlets for their
drainage, and their highest leve is usually near the middle. The surface is level or undulating, inter-
sectedjby ravines, or river beds; the rock is seldom seen, except on their boundaries. The il of the

Deyra
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Deyra Valley, in most of the uncleared parts, as well as in many of those long cultivated, is intermixed
with these rounded pebbles and boulders, which are also found at great depths. In the well dug by the
Hon. Mr. Shore, they were brought up from two hundred and fifty feet; but | observed that those from
the greatest depths were angular, and composed of clay-slate and limestone similar to that of the nearest,
or Mussooree range; but like the shingle of the Sandstone range, or that found in the beds of rivers, they
are usually composeq of every variety of rock. Though so deep in the centre of the valley, the debris
thins off towards its extremities, where the sandstone is seen underlying the beds of shingle; these boul-
ders are also found filling up the vallies of the great Himalayan rivers, as those of the Ganges, Jumna,
Tonse, Pabur, where flat terraces of considerable extent, sometimes cultivated, may frequently be seen,
composed chiefly of great masses of boulders, with gravel and sand, with the river flowi ng a some depth
below the flat terrace, and through which it appears to have cut its way. These exactly resemble the
boulders in the channels of the rivers, or those found in the longitudinal vallies, or on the Sandstone
hills, and maybe traced, but smaller in size, to considerable distances: that is, to twenty or twenty-five
miles in the plains, as may be seen in digging wells. They would be displayed in the same way as the
Sandstone, or Sewalic range, if any portion of the present plains were by any means to be raised from
their horizontal into an inclined position.

This Sandstone range may be traced along the plainward base of the Himalayas, from Roopur, on the
Sutlej, to the foot of the Siccim Hills, in lat, 26"° long. 88"°, where it was recognised by Capt. Her-
bert, in his trip to Darjiling. Dr. Buchanan, in entering Nepal in long. 85°, describes the Hills as com-
posed in general of clay, intermixed with various proportions of sand, mica, and gravel, disposed in
strata, either horizontal or dipping towards the north, at an angle less than 25°, and that incrustations
are abundant, from the deposition of calcareous matter, also lignite. The prolongation of these Hills from
the Kalee to the Sutlej, or from long. 80£° to 76”"°, has been minutely examined by Capt. Herbert,
when employed on the Mineralogical Survey of the Himalayas, and their structure found to correspond
with what has been described, and lignite found throughout. The dip is usually to N.E.; at Chikoom
S.W.; but between Chilka and Dikoolee the beds are almost horizontal. At Hurdwar and Chandnee-
puhar, on opposite sides of the river, the strata dip in opposite directions. On the N.E. side of the Deyra
Valley, in ascending to Mussooree, by Begjapore, | found the sandstone dipping S.W., at an angle of
25°, and at Kalsee sandstone is also observed dipping to the S., and gradually passing to a dip E. by
N. Capt. Cautley has observed, that though we may, on a large scale, lay down the dip and direc-
tion with accuracy, the former asvarying from 15° to 35°, and the latter from N.E. to S.W., local details
give very different results, and that near Nahun the mass of mountains have been upheaved from a
variety of centres, asif the upheaving power had been exerted irregularly over the face of the district.
He has observed a section which gives an anticlinal point‘ under the village of Derria, on-the Murkunda
river. My observations also give irregularity of dip in the mountains in the vicinity of Nahun.

The elevatory force does not any where appear, by which these hills have been raised from the hori-
zontal position in which they must have been deposited, into their present inclined one; but Dr,
Falconer and Capt. Cautley have both seen appearances of trap in the neighbourhood of these disturb-
ances. My specimens and observations indicate its vicinity on the northward of Nahun; aso in the vici-
nity of Khalsee, and in the ascent to Mussooree by Kuerkoolee. The nearest points to the southward
where indications of trap are seen, are in the bed of the Jumna, and one of these isalluded to by Col.
Sykes (Proc. Geol. Soc. Jan. 1832), when tracing the trap formation to the north, which | observed in a
small island called Oudhar, below the village of Kuttea, and about three or four miles higher up the
river than the Seeta Puhar, and about thirty miles above Allahabad, and therefore near Mhow, which Ts
twenty miles below Murka, the two localities where volcanic rocks have been noticed by Mr. Dean, m

the Journal of the Asiatic Society. .
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These hills have, however, in the last few years, attained great celebrity, from their containing one of
the most extensive deposits of Fossil remains, which has any where been discovered, and which have been
made public by severa officers of the Bengal Army, whom | am proud to cal my friends: as Dr. Fal-
coner, my successor at Saharunpore ; Capt. Cautley, Superintendent of the Doab Canal; Lieuts. Baker
and Durand, of the Bengal Engineers, in a series of excellent Papers in the Researches and Journal of
the Asiatic Society of Calcutta, and in the Transactions of the Geological Society of London. To the
two former, this Society, the fountain of Geological honours, awarded two Wollaston Medals, in Feb.
1837, for their discoveries in Fossil Zoology, especialy as displayed in their description of the Swathe-
rium giganteum, a huge Ruminant, which, they conceive, serves to fill up the blank which has always
intervened between Ruminant and Pachydermatous quadrupeds, for it combines the teeth and horns of
the former with the lip, face, and probably proboscis, of the latter. Lieuts. Baker and Durand are
entitled to hardly less credit, for their Papers on the Fossil Horse, Hyaena, Bear, &c, and for having
had the skill to detect, and for being the first to have the boldness to publish, in their Paper in the
Journal of the Asiatic Society of Calcutta for November 1836, the discovery of Fossil Quadrumana. This
was two months previous to the presentation, on the 16th January 1837, to the Academy of Sciences at
Paris, of a Memoir, by M. Lartet, respecting the discovery of the lower jaw of an ape, in the tertiary
Tresh water formation of Simorre, Sansan, &c. in the department of Gers, in the south of France, and
at the foot of the Pyrenees, and which in its genera so closdly resembles that of the fossil Sewalik
Hills, found, it is curious, in the district of Sirmore. These dates are adduced, because Dr. Buck-
land, in the Supplementary Notes to his Bridgewater Treatise, has announced M. Lartet as the first dis-
coverer of Fossil Quadrumana. It is highly creditable to the Bengal Army that the only four officers
in that part of the country should each and al have so highly distinguished themselves, in a science
foreign to the pursuits upon which they are employed by the Indian Government, but which they have
treated so as to merit the applause even of those who have made Fossil Zoology the business of their
lives, v. Mr.LyelFs Address to the Geological Society in 1837.

The discovery of Fossils in the Sewaliks is recent, and its history easily traced; but it is difficult to
ascertain who first discovered them in any part of the Himalayas. The Gunduck has long been known
to bring down Fossil Ammonites, which are called Saligrammi, and are much esteemed by the Hindoos.
The Fossils represented in the upper part of Plate 3, from the elevated land on the N.E. of theline of
Snowy peaks, have aso been long known in India by the name of Bijli ke har, or Lightning Bones,
being employed by the natives in medicine. Capt. Webb and Mr. Traill were probably the first to bring
them to the notice of the public ; the specimens figured are from the collection of the Geological Society,
having been presented by Mr. Colebrooke, to whom they had been sent by those gentlemen. The fossl
shells figured in the lower part of the same Plate, are due to the researches of the late Dr. Gerard, who,
| believe, first discovered them in the elevated valley of the Spiti, N.W. of Kunawur, though the date
when, is not well ascertained ; several, however, were figured at Calcutta in the Gleanings of Science for
September 1831, where Capt. Herbert's paper on the Geology and Fossils of the Himalayas is published.

These fossls are all from the northern face, beyond what may be considered the true Himalayas.
Nothing had then been discovered on the southern aspect of the mountains, with the exception of some
at Caribari, in the small state of Cooch Behar, on the banks of the Brahmaputra, which were noticed by
Mr. Colebrooke, in his account of the Geology of the N.E. border of Bengal. But this point was so
remote from the parts of the Himalayas usually visited, that it was long before it was discovered that
they formed atrue clue to the nature of the formations at the base of these mountains. The Author
also, in December 1831, discovered some fossil fragments on the banks of the Jumna, which, though at
first doubted, were afterwards proved to be such by chemica analysis, v. J.A.S., p. 457. Abundance of

2 fossls
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fossils have since been discovered there by the engineers employed in improving the navigation of the
Jumna: v. papers by Capt. E. Smith, and by Mr. Dean, J. A.S.ii., p. 622, iii., p. 302, iv., p. 261.

Dr. Govan, in September 1831, discovered some Himalayan limestone which bore the impression either
of areptile or of one of the Crustacea, which has not yet been described, but with this exception, nothing
had been found on the southern face of the Himalayas, or from the Plains to the Snowy Peaks, and yet
diligent search had been made for fosslsin the Sewaliks themselves, but chiefly from the Kheree Passto
Hurdwar, by Capt. Herbert, and by Mons. Jacquemont at Nahun and in the Kheree Pass, as professed
geologists; by Capt. Cautley and the author in their occasional visitsto the latter and to Hurdwar. Capt.
De Bude of the Engineers, when cutting down the rock at Hurdwar, and the shingly summit of the Kheree
Pass, had been requested to look out for any appearance of fossl remains; and one of the officers of the
Engineers, who has since distinguished himsdlf in such discoveries, aimost threw himself upon what he con-
celved to be a deposit of fossils, when the police officer who is stationed near the head of the Kheree Pass
came up and informed the party that a camel had died there in the previous year. Lignite had been
discovered here, and described by Capts. Herbert and Cautley. To this the author projected a visit,
before leaving that part of India, with Dr. Falconer ; but, as time was wanting, the latter went alone,
and " returned loaded, not only with lignite, but with noble fossils of the monsters of the deep ; bones
of crocodilidse, fragments of the shell of large turtles, and a fragment of a bivalve shell as large as an
oyster."—Journ. As. Soc, i. p. 97,—as announced by the author in some notes read to the Asiatic
Society in February 1832, when he wasled to inquire whether those fossils did not probably belong to
the same formation as those discovered by Dr. Wallich and Mr. Crawford on the Irawady. No further
progress seems to have been made until April 1834, when Dr. Falconer picked up the shell of a fossl
tortoise in the Timly Pass; Capt. Cautley immediately proceeded to the Kaloowaa Pass, where he had
discovered the lignite in 1827, when Dr. F. recognized a bone, and in the course of the digging, they
found teeth of crocodiles; shells of tortoises; teeth, apparently of squalus; and bones and teeth of a
pachydermatous animal, apparently Anthracotherium, v. Plate 3, fig. 4to 15. The lignite lies between two
beds of marl, or clay conglomerate ; and in the upper of them the remains were found. Lieut. Durand,
in September 1834, met with this marl, or clay conglomerate, on the north face of Nahun, with tortoise,
Saurian, mammal, and fish remains.

But this discovery was eclipsed by that of the more extensive and important deposit of remains of fossl
mammalia on the same range of hills to the westward of the Jumna, to which the duties of the Canal
officers often led them. Attention was directed to this by Lieut. Baker having had given him, by the
Nahun rajah, the fossil tooth of an elephant (Elephas primigenius) which had been picked up at Sumro-
tee, near the Pinjore valley. Lieut. B. proceeded to the AmbwallaPass, on the western side of the Jumna,
and found alarge bone of some huge animal; Capt. Cautley, with his characteristic zeal, immediately
joined Lieuts. Baker and Durand ; when they carefully examined the ravine and slip, and brought away
from the upper strata of sandstone seven fragments of bone, some of very large elephants, and the tibia,
apparently, of a camel. A thin bed of blue clay, or blue marl, underlying the sandstone, and dipping at an’
angle of 20° to 30°, was found full of fresh water shells, as of Planorbis and of Paludina, v. Journ. As.
Soc., iii. p.393." Specimens werealso procured from other parts of the range, proving that from the Jumna
to the Pinjore valley these mountains abound in fossils; and, in March 1837, Dr. Falconer announced
the discovery of afew of the same fossls near Hurdwar, and in large quantities to the eastward of
the Ganges in the low hills which skirt the province of Kemaon. Since then, the progress of discovery

has

* Though the Author refers to the Journal of the Asiatic Society, &c. as showing the publication of the information, yet he quotes
chiefly from letters addressed to him by Capt. Cautley, and which are those referred to*& Mr. Lyell in his address in presenting the
Wollaston medal, in 1837, to the Author, to be forwarded to Capt. Cautley and Dr. Falconer.
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has been rapid, and is fully recorded in the works quoted. A more particular account of the localities,
with sections of the mountains, is given by Capt. Cautley, in his paper read to the Geologica Society
(Sth March 1836), and published in the Transactions, 2d Series, vol. v., p. 267, to which | gladly refer,
and have only to give a brief enumeration of the generaand some of the species which have been dis-
covered in the Sewdik hills. Capt. C. states particularly, that to the westward of the Jumna these hills
are less abrupt; gravel beds are less frequent and abundant, and they are composed of varieties of
clay-date, and quartz, which can be traced to the neighbouring and nearest mountains. He distinguishes
the lower marl strata from the upper sandstone beds; the fossls of the former are figured in the middle
of Plate 3, and those of the latter in Plate 6.

List of Fossils found in the SEWALIK RANGE, by MESSRS. FALCONER, CAUTLEY, COLVIX, BAKER,
and DUEAND.

QUADRUMANA.

Three species of Quadrumana, v. Messrs. Baker and Durand, Jour. Asiatic Soc. Calcutta, Nov. 1836,
Tab. 6, fig. 2 ; Messrs. Falconer and Cautley, J.A.S., May 1837. One dlied to Semnopithecus.

PACHYDERMATA.
Jr M. latidens, Clift.
ElepW primigenius. MaStodonelephantoides \ _ Flephantoides, Clift.
o angustidens
Hippopotamus sivalensis, F.& C, v. Tab. 6, fig. a. b. Rhinoceros sivalensis, F.& C, v.Tab. 6, fig. 4, a. b.
—— dissimilis, F. & C. Anthracotherium silistrense, v. Tab. 3, fig. 12—15.
Anoplotherium posterogenium, F. & C. Chserotherium, F.& C, sivalense, F. & C.
Rhinoceros angustistrictus, F. & C. Sus, (sp. undetermined).

RUMINANTIA.

Sivatherium, F. & C. Cervus, Xsp. undetermined: numerous).
— giganteum, F.& C, v. Tab.6, fig.l, Antilope, (sp. undetermined: numerous).
a,b.,c d Bos, (sp. undetermined: 1 new section in the genus),
Camelus (sp. undetermined : two undoubted). v. Tab. 6, fig. 5, a. b., andfig. 6, a. b.
SOLIPEDA.

Equus Sivaensis, F. & C,v. Tab. 6, fig. a, b., c.

CARNIVORA.
Felis, (number, and character of species, undetermined). Hyaena, (species undetermined).
Cats. Amyxodon, F. & C.
Canis, (speciesundetermined). —, sivalensis, F.&C.
Bears.

Indications of other Genera.

RODENTIA.
Hystrix, one, (sp. undetermined). Castor.
Mus, (gpecies undetermined). Lutra

e 2
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REPTILIA.
Ghurial, (Gavia of Naturalists), or Emys, (severa species undetermined).
Leptorhynchus gangeticus. Trionyx, (severa species undetermined).
Crocodile, (Muggur of Natives), or Megalochelys, F.& C.
Crocodilus biporcatus, v. Tab. 3, fig. 7to 9. svaenss, F. & C.
The head of a very large Crocodile.
PISCES.

Heads, vertebrag, and scales, &c. of unknown genera and species.
Teeth of Squalus, v. Tab. 3, fig. 4 & 5. Tongue of Ray a ? v. Tab. 3, fig. 6, being the only appearance
of marine remains.

TESTACEA.

Univalves and Bivalves, chiefly undetermined, but apparently — Unio, Cyclas, Cyrene, Paludina,
Planorbis, Helix.

For detailed descriptions of these Fossils by the above gentlemen, see Asiatic Researches, Calcutta, 1836, Val. xix., Part I.,
and Journal of the Asiatic Society of Bengal, No. 35, Val. iii., p. 527; No. 45, 46, 48, Vol. iv., p. 495, 565, 706; No. 49, 53,
55, 57, 58, 59, 60, Vol.v., p. 38, 291, 294,486, 579, 661, 739, 768, as quoted by the Editor of the Transactions of the Geological
Society, Second Series, Vol. v., p. 278.

The Geologica system of the Himalayas is extremely smple in the line of the sections, which are
about fifty miles apart, and have been constructed from the Author's specimens and observations, com-
mencing from theplains in both, extending to Kedarkanta in the one, and to near Shalma in the other.
The formations maybe treated of under the heads, 1st, of the Stratified, and, 2d, of the Unstratified
rocks. The Stratified rocks consist of Clay-slate, with Limestone imbedded in, or alternating with it,
and surmounted by a Quartz conglomerate, often caled in India Greywacke or Grauwacke. Clay-
date continues for some time, and this is succeeded by Micaceous and other Schists and Gheiss. The
Unstratified rocks consist of Trap-rocks and of Granite.

STRATIFIED ROCKS.—The Himalayas, between the Ganges and Sutlg rivers, like the Sewaliks,
present towards the plains abruptly steep fronts, and a comparatively gradual dope in the opposite
direction, from the strata dipping towards the north-east. As this is frequently repeated, we have a
successon of stegp ascents and sloping sides, with a deep valley intervening between two successive
ridges, in which usualy runs a small river, flowing either towards the Ganges or into the Jumna, or
their feeders, or into those of the Sutlej. The drainage of these great rivers is everywhere separated
by transverse ridges, which connect the parallel ridges, having the points of junction often projected into
peaks, (v. p.xvii). By proceeding along these ridges, we may penetrate far into the interior, without
having occasion to descend into the valleys; but the mountain paths usualy take the direct course, and
we have thus a succession of ridges and of vallies to cross, and to experience great vicissitudes of climate,
as wdl as a repetition of the geological structure and of the anima and vegetable forms which are
dependant on this and on the climate. The plain-ward face being thus abrupt towards the south-west,
has the solar rays falling on it more perpendicularly, and therefore experiences greater heat and dryness.
The strata dipping towards the north-east, aso produce, from their disintegration, a greater accumula
tion of earth on that side, while the springs following the natural dopes are more frequent on the north-
eastern than on the south-western face of these mountains, and therefore the vegetation of the two
sides varies much more than would be anticipated by any one who had not observed the difference (v. p. 16).

CLAY -SLATE.—In ascending the Himalayas, between the Ganges and Jumna, Clay-slateisinvariably

met
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met with, of great variety of colour as well as of texture, and in many places most remarkably con-
torted, as at Rikikes, &c. below Surkunda Debee. In the ascent to Mussooreeit is soft, varioudy coloured,
and crumbling into small quadrangular pieces. At Mutrogh, below Budraj, near the spring which
supplies water to the village, it may be seen of afinetexture, blue colour, nearly perpendicular, and
easly splitting into large dabs, isused as roofing date. It may be seen of a still finer quality, and
in still larger dabs on the ascent to Choor. In many places, nodules of quartz are seen imbedded in
clay-date, and in some places this is found passing into micaceous schist. Copper is found in it, in the
neighbourhood of Khalsee. _

LIMESTONE. — In the ascent to Mussooree, alternating with the clay-date, we find Limestone,
usually compact and hard, but often honey-combed and cavernous, bluish in colour, passing to grey,
whitish and chalk-like in some places, and becoming in otherseven black. It occurs first at Jureepanee,
and then at the top of the range; it is also met with at Sahunsudhara, alternating with clay-date
and dipping east. It isfound also in the Suen range, in the Kaphnul valley, as well as in that of the
Riknal, and very conspicuously, and of enormous thickness, and overtopping the clay-slate, at Deo-
jund. It is not, however, found constantly alternating with the clay-date, even in the range which
intervenes between the Jumna and Ganges rivers, as it is wanting near Budraj ; also between Lan-
dour and Surkunda, though very abundant in the neighbourhood of Dhunoultee, one of the places
which the Author recommended as an excellent site for a Sanatarium. The Limestone, though in
such enormous, appar ently amorphous masses, is rather partially diffused, when compared with the Clay-
date. Sometimes it is harder, and even non-effervescent, becoming also siliceous, and like chert;
though the pure blue limestone, in connection with clay-date, is the mogt common. In some situations
it passes into beautiful calc spar, as at Dhunoultee; in others, into white saccharine Limestone,
formed of large crystals, as in some places in mica date and gneiss, as wdl near the granite of the
Choor Mountain, and of Gungotri. Gypsum is found associated with the Limestone in some situa-
tions, as at Sahunsudhara, below Mussooree, and at Jurreepanee, v. Herbert and Cautley (As. Res.)
Heavy Spar, or Sulphate of Barytes, is found in the ascent to Landour., of which, as well as of the
rocks, specimens were sent by the Author to the Asiatic Society in 1828. The sulphurous spring in the
vicinity of Sahunsudhara, with the dripping rocks and numerous stalactites hanging down from the
roof of the cavernous limestone, with the leaves, &c. encrusted with carbonate of lime, have often
attracted the attention of, and been described by travellers.

QUARTZOSE CONGLOMERATE.—The Clay-date formation is, in many of the peaks, surmounted by
drata of a rock which Mr. De la Beche has denominated Quartz conglomerate. It varies much in
appearance, being light grey coloured on Landour, coarse-grained and reddish on Budraj, formed of
rounded grains of quartz, and therefore usually called sandstone. This varies in appearance, but is
usually found at the summits of the peaks, ason Budraj, Landour, and Surkunda, and even on Deobun,
in thin isolated drata above the limestone. In other situations, it alternates with the clay-sate, and
then, as described by Mr. Everest, " it becomes a distinct greywacke, consisting of a greyish green base,
with numerous angular fragments of clay-date imbedded. No such appearances could be observed in
the dates which alternate with the Mussooree limestone; and this circumstance, coupled with that of
super-position, seems to mark the quartz sandstone as the newest formation of the two."

Section No. 2.—The clay-date met with in the interior is usually more uniform in appearance, epe-
cially in the line of the section, as on Tuen, where, however, it is much waved and crossed by veins of
quartz, so onAcharanda and Jountgurh, and on to Bhok tibba. In the Khulan valley, clay-date is alone
found, and a predj:>itous dip shows the whole to be of uniform structure. At the head of the valley
limestone is met with in masses. The dip is very generally to the N.E., as shown in the Section.

MICACEOUS AND OTHER SCHISTS.—Mica date occurs in ascending the south-western face of the Bhok
tibba,
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tibba, though clay-slate forms the mass of the mountain, and is immediately succeeded by the mica
slate and gneiss series. The clay-slate sometimes passes insensibly into what has been called quartz
rock and even grauwacke in India, and in others into micaslate, which is, in some instances, fine grained
and dark coloured, so as hardly to be distinguished from clay-slate. Mr. Everest, in proceeding from
Mussooree, along the Gangesto its sources, mentions that quartz sandstone soon became the predominant
jock, and that the slate had nearly disappeared, being only found in the lowest ground, opposite Balla-
haut. The line of junction of the two was seen only a few feet above the level of the river. Somewhat
before this, the dlate had partly assumed the appearance of talc-slate, having a faint glimmering lustre and
a soapy fed. Beyond Ballahaut, he continued travelling near the line of junction of the two formations,
the slate gradually passing into a perfect talc-slate, and the quartzy sandstone becoming rather more
crystalline than before.  Perhaps the name of quartz-rock might be more appropriate to it, though it
still exhibited, in some places, traces of round grains agglutinated together. About Batwaree, the quartz
sandstone ceases on the low ground, and the slate contains a mixture of quartz and felspar, forming a
talcose gneiss, with hornblende occasionally intermixed. Traces of the quartzy sandstone yet remain
upon the dliffs above, for some miles farther to the north, where a gradual passage of it may be observed
into the talcose gneiss.—J.A.S., Dec. 1835, p. 692.

In the upper Section, No. 1, after the sandstones of the Nahun and Jytuk ranges, red marl, with
veins of carbonate of lime, is seen in descending to the Julal river ; and this is succeeded by the lime-
stone and clay-slate series.  About Booraree, mica slate, with crystals of hornblende, is met with, and
iron pyrites in the valleys on both sides; mica slate succeeds, occasionally fine textured, and scarcely
to be distinguished from clay-slate : in ascending to Phagonee, it becomes coarsegrained, and in some
places abounds in garnets. Near Phagonee, a large vein of iron is seen, and some coarse grained crys-
talline limestone; after which we pass to gneiss, before reaching the projecting masses of granite which
form the summit of the Choor Mountain. Above Chowrass, agranite vein, running east and west, is
seen crossing the mica slate. In descending, on the N.E. gneissand mica slate, with garnets, are again seen.
Near Chepal, iron ore occurs, and the slate becomes talcose in the bed of the rivulet, and a coarse plum-
bago dlate is seen near the Soonth. The same formations are repeated in proceeding towards Changshill
and Kedarkanta. In ascending to Bumpta, the slate becomes very quartzose, with layers of mica, occa-
sionally assuming a granitic structure. On Urukta, mica slate, with garnets, is found, and often with
nodules of quartz. In the descent by Deyra, the dlate is met with containing grains of magnetic iron,
in sufficient quantity to be profitably worked, and which has been named Hornblende Slate by Mr. De
la Beche (Manual, 3d Ed., p. 435) : it isassociated with gneiss and mica slate.

GNEISS.—The system of dates is succeeded in the section by a more uniform formation of gneiss. The
extent of which will vary according to our view of what isgneiss. Capt. Herbert calculated the gneiss to
be of great breadth, forming a band of which the lowest point is 2,800, and the highest 25,709 feet high,
thus including the lofty peaks and the snowy range; as he says: " The highest peaks are everywhere
composed of gneiss, the strata of which may be clearly distinguished, when bare of snow, through a
telescope. Granite has nowhere been found except in veins, and these veins are generally small, with one
exception—Whangtoo on the Sutlej." In this Capt. H. was incorrect, according to the testimony both of
Dr. Falconer and of the Rev. Mr. Everest (v. infra). " The gneiss is of very various character, as far
as colour and grain are concerned, though aways very regular, consisting of the usual ingredients,
united in the usual proportions; garnets, schorl, kyanite, carbonate of lime, green quartz, and hyacinth,
are the most ordinary imbedded minerals. A speck of native gold has been found in a specimen from
one of the granite veins."—Gleanings of Science, v. 3, p. 268.

Gneiss is found in many of the Passes, associated with chlorite and hornblende schists, as well as quartz

rock, sometimes passing into micaceous schist; it is often found in the vicinity of granite, but is soon
succeeded
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succeeded by micaceous schist, and this sometimes becoming talcose. The strata in general dip to the
N.E., but great irregularities exist, and many instances are seen of their dipping in an opposite direc-
tion, but only to a limited extent.

UNSTRATIFIED ROCKS.—Trap-rocks, though frequently met with in fragments, were not until lately,
recognized as forming a remarkable feature in the structure of the Himalayas. They were noticed by
Capt. Herbert, and compared by him to Greenstone, as the schist in the descent to Khalsee, which he
calls a Protean green slate, passing into a rock like greenstone. He aso observes, that a trap-like
rock is found in the vicinity of Bheemtal, and mentions a " Toadstone, of which the original mass is
doubtless to be detected.” But a vein of greenstone was discovered by Dr. Falconer in the neighbour-
hood of Mussooree, and the presence of trap-rocks has since been detected in numerous situations.
Previous to this, the elevatory force was supposed to depend upon granite, which is reveaed at the sur-
face in so many places in Kemaon, and was supposed to be concealed under the surface to the westward
of the Ganges, and raised to a great elevation only at the Choor Mountain. Hot springs abound in the
Himalayas, and evidences of recent volcanic action were observed by Mr. Vigne in Cashmere, and have
been seen by Dr. Falconer.

The igneous rocks, Dr. F. says, which have been found in the outer tracts, are of the green trap
series, and are very generally met with in dykes, intersecting and rising through the regular strata,
which are in all directions fractured or comminuted, and the limestone broken up into masses. The
Mussooree vein is composed in some places principally of compact white felspar and pyroxene, and in
others chiefly of hornblende, and may be, traced for half-amile in a direction nearly paralel to the
range of the mountains. Trap is aso met with in one of the ascents to Mussooree, in the bed of the
Jumna, and in the neighbourhood of Khalsee, and therefore abundantly displayed even within alimited
extent. Mr. Everest mentions having crossed three different masses of greenstone in hisjourney from
Mussooree to Gungotri : first, on the ridge before descending into the valley of the Ganges, and two
others in the clay-slate and talc-slate. He could not in either case trace their connection with the sur-
rounding rocks, but infers that it probably crossed them nearly at aright angle, and if so, their range
must approach to a parallel with that of the granite.

GRANITE.—From the foregoing extract from Capt. Herbert, the comparative absence of granite in
the Himalayas might be inferred, though in the line of section a magnificent outburst is observed on the
summit of the Choor Mountain, which is greyish coloured, coarse grained, with veins of quartz, and
is porphyritic towards Roundee. Enormous boulders of it may be seen in the valleys, both to the north
and south. It was suspected to occur in other places, as boulders and hand specimens were well known
and totally different in character from the Choor granite. Capt. H. was well acquainted with its exist-
ence in many places, as he says: " Granite displays itself on the southern face in severa places, as at
Champawut, Dhie, Almorah, Shaee Debee, Dooarahath, Pale dhore, Kunyoor, and Choor, situated,
except the latter, in beds in a zone of minimum elevation, and a line passing through them all, has a
direction to N. 60° W., the same as that of the strata and mountain range. West of the Ganges no such
beds are found, but the granite occupies the summit of Choor; and this is the highest of the mountains
of the southern slope of the Himalayas, excepting only those which form the snowy peaks and passes."
In colouring these on the large map of the Himalayas they form a line beautifully parallel to the direc-
tion both of the Sandstone and the Himal ayarange. Onthe higher belt and northern face, according to
Capt. Herbert, and towards the central and highest parts, Granite veins are frequent, as at Whangtoo or
Huttoo; and it is mentioned by himsdf, in his section of the Gonass Pass. But, notwithstanding
this, he seems not to have recognized it at the sources of the Ganges, as Dr. Falconer writes me that
"the section about the formation of Gungotri, instead of being of gneiss, is all, to the northward of
Sookhee, purely granite, and most palpably so, a binary compound of felspar and quartz, with crystals

of
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of tourmaline. It is the grand? granitic axis of the Himalaya, and one of the greatest and most meg-
nificent outbursts of granite in the world." He went across the direction of it for many miles (up the
Bhaghiretty, beyond the temple at Gungotri, and saw no end of it. The granite escarpments shootinc;
up into the highest peaks, and the huge cairns of granitic blocks, many of them aslarge as a house,
he describes as inconceivably grand.

The Mines and Mineral productions of the Himalayas have been detailed by the late Capt. Herbert,
Superintendent of the Mineralogical Survey of the Himalayas, in a Paper in the Asiatic Researches,
Trans, of the Physical Class, 1829, Part |., p. 227, and may be enumerated as Sulphur, Sulphate of
Iron, Alum, Bitumen, Graphite, Gypsum, Limestone, Dolomite, Potstone, or indurated Talc. To these
Calc Spar and Heavy Spar may be added.

GOLD, in many of the streams, and specks of it in the Granite, near Kedarnath.

COPPER, Grey Copper, and Copper Pyrites, and Green Carbonate.

IRON.—Red Oxide, Red Haematite, Micaceous, Scaly, and Specular Iron Ore, Compact Red Iron
Ore, Magnetic Iron Ore.

LEAD in form of fine granular Galena. Of the value'of the mines we may expect afuller account
from the investigations of Captain Drummond, accompanied by his Cornish miner.

KUNAWUR and the northern face of the Himalayas. The Geology of this tract is little known, . but
we may expect a detailed account from the results of Mons. Jacquemont's investigations. Capt. Herbert,
Gl. iii., p. 269, has briefly indicated its characteristics.

The Gneiss zone being stratified, and dipping at no great inclination to the N.E., the conseguences to
be expected are, that in proceeding to the north-eastward, the same succession of strata would be found,
but at greater elevations. And this is the fact: although the development of rocks to the north is not
equal in extent to those on the south side.  Micaceous schist, with it sassociates, gradually gives way to
grauwacke slate or grauwacke, which rocks are found at considerable elevations. Limestone, with orga-
nic remains, isfound in beds in these rocks, and at such an elevation that the tertiary strata may be
expected to occur at very great heights, and even the superficia deposits which have been called diluvium.

From the physical features of the country, v. p. xxi., the existence of tertiary strata might be
expect ed, but these have been proved to exist by the Fassils, v. p. xxix, which have been figured in Plate
3, iig. 1 to 3, including the skull and lower jaw of a hollow-horned Ruminant (Antilope), that referred
to by Capt. Herbert, Gl. iii., p. 270, with the tooth of a Rhinoceros. Those of the Horse, and Ox are aso
mentioned as having been found. The locality of theseis not known, but Capt. H. concludes that they
are from the northern face of the ridge which separates the basin of the Ganges from that of the Sutlgj,
and not far from the town of Dumpa.

The Fossils figured in Plate 3, fig. 16 to 27, are described by Dr. Gerard, Gleanings iii., p. 92, as
found by him in aloose stratum of black schist, elevated 13,000 to 15,000 feet upon the declivity of the
Spiti. The Terebratulae were particularly remarked on the Laitche Lang Chain, the third great ridge
of the Himalayas, at an elevation of 17,000 feet, altogether distinct from the above formation. From
the examination of the shells, the Rev. Mr. Everest concluded that there exist in the Himalayan range
strata analogous to the early secondary and transition formations of Europe; Gl. iii., p. 30. Specimens
of the shells having been sent to Mr. J. D. C. Sowerby, he coincides in this view, and considers some of
them as identical with shells of the mountain Limestone, Inferior Oolite, and Lias of England. J.A.S.
]., p. 248. The species in my collection, obtained chiefly from Dr. Gerard, consist of Astarte, fig. 16,
a genus of which it is extremely difficult to determine the species. Area or Cucullces, fig. 17. Avicula,
fig. 19; Tcrebratula or Atrypa, fig. 20 and 21, with a species not figured. Fig. 18, genus not determi-

nable in my specimens : Delthyris? fig. 23; Ammonites, two species, fig. 22 and 24. The markings
of
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of both indicate that they belong to that division of the genus which range, from the Lias to the Chalk,
both inclusive. Belemnites two species, fig. 25, 26, and 27.

A section having been given of a portion of the Central Range of India, that is, from Sheerghatty to
Rogonautpore, some details might be given respecting their Geological structure, but as the Author has
already exhausted his space, he can only refer to the valuable papers of Dr.Voysey and of Colonel Sykes,
aswell as to that of Dr. Malcolmson, for the Geology of Central India, and to the Geological observa
tions made by the Rev. Mr. Everest, on a journey from Calcutta to Ghazipore. Gleanings, iii., p. 129.
In the Section No. 4, is seen that the rocky basis of the range is composed of Gneiss, passing occasionally
into micaslate; and that this alternates with hornblende rock, which is most conspicuous at the severa
Ghauts; and that they have both an anticlinal dip from the Granite and Trap, which make their appear-
ance at the Suspension Bridge, and in the Bulbul rivulet. The Granite is also seen in outliers, and on
both flanks of the range. On the Gneiss, a gray micaceous sandstone is horizontally deposited, but
much disturbed in some situations. With the shale, &c. impressions of fossl vegetables are found, as
well as Coal.

The Chinnakooree coaL formation, Section No. 3, resembles that of Ranigunj, on the Damooda,
described by Mr. Jones and the Rev. Mr. Everest, and noticed by Mr. De la Beche in his Manual,
p. 399, from the Author's notes, but which he is compelled to suppress. Gneiss was seen near Pachette,
but the hill over which the Author passed was found to be composed of Red Sandstone and Conglome-
rate. The Coa isimbedded in shale, with loose-grained gray Sandstone, both above and below. See
the above Authors, as wel as Mr. Mc'Clelland's able report of " A Committee for investigating the Coal
and Mineral Resources of India" (Calcutta, 1838), where the discovery of a raised beach of tertiary
shells in the Kasya Hills is noticed, and alist is given of all the sites of Coal (and Lignite, as those in
the Himalayas,) at present known to exist on the continent of India. They may briefly be enumerated
as follows,—BURDWAN, Ranigunj, Chinakooree, Adjai Seedpoorie, Pariharpoor, Darbadanaghat,
Benares Road 149th mile stone, and other places; Hazareebagh, RAIJMAHAL, Patsandeh Baghelpoor,
Skrigully, Hurra, pPALAMOO, two principal beds, Amarath. BIDJEGURH. NERBUDDA, Towar river,
Hoshungabad, Jubulpoor, Sohagpore, Chanda, Warda nala. CUTTACK, Mahanadi. AssaM Deupha-
panee near Bramakoond, Namroop river, Suffry or Disung river, near Rungpore, Dhunsiree river,
Jumoona river, Kossila river near Gowahate, Chilmari and Doorgapoor. SILHET, Laour and other
sites, Kasya hills Chirrapunjie, Sarrarim, Manipur near capital, Gendah on Kuenduan river. ARRACAN
Sandoway District, Kyook Phyoo Island. MOULMEIN, Anthracite at Bothoung. SOUTHERN INDIA,

. Travancore, fossl seeds carbonized. HIMALAYA, Kemaon lignite, Moradabad, lower range. INDUS,
Cutch, Peshawur. To these may be added the indications of Coal discovered in boring to a depth of
400 at Calcutta and 300 feet at Goga in Gujerat.

The Shales of Ranigunj and Chinnakooree contain abundant remains of Ranigunj Reed ; Vertebraria
indica, nob., Plate % fig. 1, 2, 3, and of another species, V.radiata, nob., fig. 5, 6, 7. Trizygia speciosa
referred formerly to Sphenophyllum ? De la Beche, Manual, p. 400, and mentioned by Mr. Jones as
" impressions of flowers." This appearsto belong to the natural family of Marsilectcece, v. p. 431. Of this
new genus there is a second species found in Germany, and the Author has a third species lent him by
Dr. Mantell, from the Anthracite of Mount Carbon, in Pennsylvania. Pustularia Calderiana, nob., Pecop-
teris Lindleyana, fig. 4, and Glossopteris danceoides, fig. 9, are the other plants obtained from the same
locality.  Glossopteris angustifolia, and G. Browniana, are other species mentioned by M. Adolphe
Brongniart. The presence of the latter is remarkable, as it was originally found in the carboniferous
series of Eastern Australia by Dr. Robert Brown, v. De la Beche, Manual, p. 401.

It would have been interesting to have concluded this cursory view of the Geology of parts of India
with a notice of the various mineral resources of that country, which though little developed are very
abundant, and some of which have long been known to, and formed articles of commerce to both the
ancient and modern civilized nations of the Earth, as the Author has endeavoured to prove, from p. 40
to 47, and p. 95 to p. 1QK in his " Essay on the Antiquity of Hindoo Medicine, .London, 1838"

aw

=



THE METEOROLOGY OF THE PLAI NS AND MOUNTAI NS OF N. W IND A

THOUGH the Meteorology of a country is frequently omitted in Works treating of Natural History,
there is no subject which is moreinteresting or more closely connected with its several branches, especially
when it isdesired to point out the connection between climate and the vegetable and animal forms
which it supports. This is still more important, indeed essentially necessary, when we desire to make
any Practical application to the Arts of Culture of the results of our investigations into the Natural
History of a country.

India being so extended in territory and varied in surface, with lengthened coasts, washed by a tro-
pical ocean, and the summits of its mountains, covered by eternal snows, necessarily presents every variety
of climate. Asitisintended in the present Work to notice the vegetation of its heated plains and vallies,
and to compare this with that found on the slope of its mountains, it is desirable, therefore, for the sake
of comparison, to notice the more striking characteristics of the climate of different parts of India. This
can only be done very briefly; but the Author hopes to be able to return to the subject, and give the
details of his observations made at Saharunpore, from the year 1826 to 3830, with the Barometer,
and both the Dry and Wet Bulb Thermometer, with observations on Radiation, Temperature of Wells,
Quantity of Rain, together with Horary Observations, with all the instruments, from 1 A.M. to midnight,
or for one day (the 15th) in each month for one year ; occasionally also at different elevations, and at
the different seasons of the year, in the Himalayan Mountains.

The instruments were compared with those of Capt. Herbert and of Mons. Jacquemont, when these
gentlemen passed through Saharunpore, and subsequently with those of my friend Mr. James Prinsep,
on my arrival in Calcutta, and the differences between all were very slight.

As much of the vegetation of Indiais of atropical nature, and asthis is found extending into higher
latitudes, or to considerable elevations, when local circumstances favour the production of a similar climate,
we may therefore notice the characteristics of tropical climate, which consist in great uniformity of tem-
perature, as well as of moisture, throughout the year. Various attempts have been made to ascertain by
calculation the mean temperature of the Equator, assisted by the few observations which we possessed,
of places in its vicinity. The illustrious Humboldt was induced to adopt 81° 5' as the mean tempera-
ture of the Equator. Mr. Atkinson, on the contrary, inferred, that it was at least 84° 53'; but when
it is considered that five-sixths of this line passes over the Ocean, the mean temperature of which between
the limits of 3° N. and 3° S. varies, in general, between 80° 24/ and 82° 4/, and as the air which rests
upon these waters is from 1° 8 to 2° 7' cooler, it is probable that 81° 5' is not too low for the mean
temperature of the Equator. Sir David Brewster, indeed, from observations since made in Ceylon,
Penang, and at Singapore, isinclined to think that this may be too high.

The seasons in equatorial regions are well known to be characterized by great equability of tempera-
ture, and, in fact, they are not distinguished, as in high latitudes, into hot and cold, but into wet and
dry seasons, and are greatly regulated by the periodical winds. In Java and Sumatra the thermometer
seldom rises above 85° or 90° on the coast, falling as low as70° at sunrise. Theheaviest rains take place
in December and January, the driest weather occurs in July and August, while the intermediate months
afford variable weather.  Singapore, from its insular nature, and being 1° 15' North of the Equator,
and near the S. extremity of the Malayan Peninsula, is well suited to give an idea of an Equatorial
climate; there we have, fortunately, thermometric observations carried on for six years by Capt. C. E.
Davis, three times aday : at6 A.M., 6 P.M., and at Noon (v. Journ. As. Soc. 2, p. 428), though the

mean temperature deduced from them may probably be a little too high; but in the whole time the
Thermo-
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Thermometer never rose above 89°, or sunk below 71°, and the mean temperature deduced from the
means of the extremesis 80° 04/ in all the years.

Jan. Feb. March April May June July AUE. %[,. ©g. Nov. Dec.
Maximum. . . . . . 85 8 8 8 8 8 g8 8 8 8 8 86
75 75 74 74

Minimum . .. ...70-5 73 72 74 IR Y S

775 795 8 805 8 8 815 8L5 815 8.5 80 80=80.4

This degree of equability is found near the Equator only, but an approach is made to it during the
rainy season of the year, both in higher latitudes and at considerable elevations, within the influence of
the tropical rains, though the general characteristics of these situations is that of variableness of climate,
or of agreat range of the thermometer, both daily and annual. The result is the production, not only
of great cold, but also of great heat, so that the thermometer isfound torise much higher at, and a little
beyond the tropics, than in the neighbourhood of the Equator. Thisisaccounted for, in some measure, by
what has been observed by astronomers, that the sun, in his progress from the Equator towards the Tropic,
advances in the firg month 126 and in the second 8°, so that at the end of the second month he is 20°
from the Equator, and takes a month to advance the remaining 3|°, and an equal time to return, so that
during the whole of this period the solar rays must fall nearly perpendicularly at noon on all places
between 20° and 23"° of latitude, while a place situated under the Equator has the sun only during six
days, as near the zenith, as the above places near the tropics have it for near two months; and, therefore,
we may expect a greater degree of heat, which is moreover increased by the greater length of the days.
The larger proportion of land near and beyond the tropic of Cancer, as well as the sandy barren nature
of the soil, perhaps originally a consequence of, but now acting as a cause, in increasing the heat, together
with the dryness of the air, all contribute, as causes, in increasing the absorption of, and the subsequent
radiation of the heat imparted by, the nearly perpendicular solar rays. Thus Ritchie and Lyon state,
that during whole months the thermometer stood at 117°, and at 128° in the Oasisof Mourzouk ; Dr.
Coulter mentions having observed it at 140° on the banks of the Rio Colorado, 32° 30" N. lat., and we
have it often stated as being 120°. Mr. Everest gives 111° as the highest at Ghazeepore; Mr. Prinsep
asits being 114*° at Benares. | have observed it at 107° at Saharunpore. The free radiation of the same
open plainsin the clear still nights of the winter months, causes a degree of cold which one is surprised
to hear of as occurring in situations where the summer heat is so intense ; hence the coldness experienced
in some of the deserts of Africa, also by Lieut. Burnes, as well as in the plains of India.

The climate of many placesin low latitudes has been ascertained, but of these we can only state the
mean temperatures: as of placesin Ceylon, from lat. 6° to 8*°; of Point de Galle, 81°10'; of Colombo,
80°. 75'; and of Trincomalee, 80° 56'; while the temperature of Madras, in lat. 13° 5', has been ascer-
tained, by numerous observations, to be 80° 42'. Pondicherry, on the dry and hot part of the Coroman-
del Coast, and in N. lat. 11° 55', has the highest observed mean temperature, this having been found to
be 85° 28'. Seringapatam, in lat- 12° 45" N. long. 76° 51' E., and elevated about 2,412 feet above
the level of the sea, hasa mean temperature of 77° 06'; the mean at sunriseis 63° 17'; at 3 P.M.,
90° 95'; of the day, 84°; of the night, 70° ir ; the highest temperature observed was 115°, and the
lowest 48°. At Bangalore, the mean temperature is about 74° 39'.

My friend Mr. James Prinsep, whose lamented illness all friends of science and of literature equally
deplore, published, in the year 1832, the results of my observations, and as he has united them with
others, | give his tables for the sake of comparison.

" The whole presents a convenient epitome of meteorological phenomena between 12° and 30° of north
latitude. Of the climate of Madras, the minutest details are recorded in the voluminous and careful
reports of the late astronomer, Mr. Goldingham, whose results merely required to be reduced to the
freezing point. The Ava tables are abstracted from Mgjor Burney's Registers, published in the
'Gleanings;' the Benares tables are taken from the Oriental Magazine, 1820; for the Saharunpore
results we are indebted to Dr. Royle, who allowed us to look through his copious registers for the pur-
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pose. As the several barometers were never absolutely compared together, entire dependence cannot be
placed upon the mean altitudesgiven; but with regard to Calcutta, Benares, and Saharunpore, as some
opportunities occurred of comparison through theinstruments of different travellers, the relative altitude
of these places can be estimated tolerably well: thus, Saharunpore will be found to be almost exactly
one thousand feet above the sea, as was before estimated by Captain Hodgson. Benares, in like manner,
may be safely stated, in even numbers, to be three hundred feet above the sea.

MONTHLY DEVIATIONS of the BAROMETER and THERMOMETER from their annual mean lieight at
Calcutta; and at several other places, introduced for the sake of comparison.

BAROMETER AT 32° FAHR. THERMOMETER.

MONTH. Madras, Calcutta, | Sonares | oadras 1 va 1830, | Caleutta, | Benares, .

mean of 21 f years | Saharun Pob- |aineriseand) 3years ob-|4 yiears ob-| Saharun

Al A R R F e S

Inch. Inch, Inch. . Inch. Deg. D . . .

January ... avee| atae | * 229 | £ | 4eaiz | v Cas |3 [Tl -17% | _2Ps
February. .. . ... .. coesmnl vz | U5 42 4e175 | + 219 —as5 1 — 494 601 —115 | —209
March ~.......... .. eevet veom7 | T05Ll | + 605 +e107 | +150) —18|— 28| + Ol — 15| + O1
April .. i ewen]| —=006 | —028 | _.030 | —eoa3 | +06L) +O-7! + 78| 4 51| + 05| + 61
May ....... .. ... .. ev| — 1241 —105| 150 | 41365 | —060y +5-2 |+ 56| + 75| +139| + 11-6
June ... . wee| —117 | —156 | —e248 — 289 | —217 +7-4 0+ 71| & 55| + 131 | + 175
duly. ... even| —103| —176 | —218} _.308| —=398] +3-9| + 44| + 46| + eo| + 128
August ... ... ... .. veee| —0881 —126| o104} _o03 | —278% +3-0§ + 41| + 36| + eal +100
Sepember vee=] —057 | —=098 —e115 —+008 —158 +2-1 4 + 43 + 37| + 58| + 95
October ... ... .. ... saes| —018 | —010 +020 ¢ + 074 —e47 +0-1¢ + 22 + 25| + 13| — 08
November . .. .. coewna) $0006 1 +0102 1 40161 | 4 aqg | +0209) el | —42 | 54| — o7 | —108
December .. ... .. coases| 0124 | + o201y + 258 79 ) +9245) —49| —10-1 | 135! 176 | —138
Ann. meen....| 29-810 | 29-573 | 29-764 | 29-464 | 28-766 | 81-69| 7839 7813 I 77-81 735
Range amErres .J «270 <405 506 587 672 13-9 21-5 19-1 , 31-5 ‘ 39-3

" It will be remarked, that the range of variation in the weight of the atmosphere increases with the
latitude, even up to the foot of the Himalaya Mountains, and that it is accompanied by a corresponding
increase in the range of the thermometer.

" We now come to the diurnal oscillation of the barometer, for which the same sources have furnished
me with materials for framing a comparative table for five localities considerably distant from one
another; we could have added Moorshedabad to the list, but that the thermometric series for that
place was incomplete. At Saharunpore the horary observations were confined to a single day, the
fifteenth of each month; at Madras to three similar days; at Benares, perhaps, the hour of the minimum
was not always exactly observed ; thus a little irregularity must be expected, but on the whole the
results are wonderfully equable.

DIURNAL OSCILLATIONS of the BAROMETER and THERMOMETER at Calcutta, with Compar ative
Observations at other places.

BAROMETER AT 32°. THERMOMETER.

MONTH. Madras, Saharun- Benares, { Saharun-
max.& min| Ava, Calcutta, gtBl%‘%ﬁ pore, max.] Madras, Ava, I Caloutta, { daily ex- | pore,
every tenth]io A.m. amd] 940 AM. [POOA-M 2and min. 0i 4 A.m. and sun-riseand sun-riseand] tremes by extregﬁes.ol

ay 4pPM. land 4 0PM an one day in 2 PM. 4 PM. 250 PM. | register” {oneday in
for 1823, 4106 PM.| “month. thermom. each month
Inch. Inch. Inch. Inch. Inch. Deg. Deg. Deg. Deg. Deg.

January tescnerasensensi o072 o144 123 097 «103 11-0 9-4 20-7 17-8 24-0
February..ceaaasersnrass] <070 126 17 <103 «093 10-0 16-8 185 19-2 21-0

MarCheccvsssesnanananss| <076 «107 125 a1 146 70 20-8 14-0 20-7 26-0
April reesmmuenavaan| o081 <110 124 5 107 9-0 20-9 14-6 232 31-0
May. . . .. snans=m=reenns] o081 113 115 124 160 9-0 20-4 13-7 21-9 38-0
JUNE ....eesmersaneansss o002 136 05 113 178 9-0 90 7-6 161 ‘n-5
duly. . sresevrenranss o097 «133 <090 Q77 «103 70 6-6 61 90 153

AUQUSL...-=vassonnrssnsal 105 109 <099 o 079 70 88 59 83 115
September «-sasavaresacs] .0oa 145 <101 _?gg 123 6-0 7-8 0-2 10-3 130
OCtODEr ...vssen=s=nrsaa] <088 144 *no oo *120 80 50 84 181 31-5
NOVEMbES «esesumnunsses| <071 127 107 107 147 80 @7 134 1G8 | 293
December vev-vsersseas.) <071 126 114 *124 90 85 171 16-3 17-5

-098
Mean tide i -o81 126 110 -105 120 85 10-6 12-2 16-6 l 24-2
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" With due allowance for the difference of sengbility in the instruments, the above table shews that
the average diurnal tide of the barometer between the Equator and 30° north latitude, exceeds one-tenth
of an inch, and that it is progressvely greater as the variation of temperature during the day is also
greater. With regard to the nocturnal tide of the atmosphere, the Calcutta tables afford us no data, for
want of an observation at 10 P.M., the hour of the supposed maximum at night; all that is indicated
therein is, that the barometer is constantly lower at sunset than at sun-rise. At the Madras observatory,
in 1823, a seriesof horary observations was made for three days in each month, which seems to establish
the fa of a night-tide beyond a doubt to the extent of .04 inch ; when, however, the corrections for the
temperature of the mercury are applied, this amount is reduced to two-hundredths of an inch, which is
onefifth only of the diurnal tide.

" The same reault js obtained from a month's horary observations, undertaken by Col. Balfour, at
Calcutta, in the year 1784. At Saharunpore, also, the existence of a nocturnal tide is equivocal: the
following table exhibits all that we can gather towards the eucidation of the point in India, expressing
by minus signs therea tide, or fall of the barometer, from 10 P.M. to 5 A.M., and vice versa" Mr.
Prinsep concludes by saying, " Thereis still sufficient ambiguity respecting this second tide, therefore,
to render further inquiry necessary, and it would be desirable to employ a barometer for the purpose,
which should not require to have any correction applied for the temperature of the mercury ; this might
be eadly effected, by enclosing the barometer tube in an outer tube of the same length, also filled with
mercury, upon the surface of which the scale might float."

NOCTURNAL OSCILLATION of the BAROMETER from 10 P.M. to 5 AM. reduced to 32° Fahr.

MONTH. B R B e I S =R
—004 + <034 043 + <018
—<029 +026 —+009 ++009
—026 + 069 —003 —002
—(27 +-008 —007 + 005
—+014 + 020 —020 + +005
—+026 + 012 + +039 + +003
——009 <000 —005 —002
—-028 +e014 —016 —007
—-024 + Q11 ++011 —012
—<033 +Q0 —004 —021
_-010 + 000 + 024 + 001
019 + 27 + «015 —023
Means.. ...... —021 + 020 —-001 —002

Saharunpore, as we have seen, is situated nearly at the head of the great Gangetic valley, in N. lat.
29° 57", long. 77° 32' E., one thousand miles north-west of Calcutta, in the Doab, or space included
between the Ganges and Jumnarivers, about twenty miles from the former, and nine from the latter,
and about thirty miles from the Sewalik or Sub-Himalayan range of Mountains. It is celebrated as the
gation whence the Trigonometrical Survey of the Himalayas was commenced by Capts. Hodgson and
Herbert (v. p. xii.) It was then calculated by Capt., now Col., Hodgson, to be devated 1,013 feet
above Calcutta. Mr. James Prinsep, from my observations, compared with his own, in Calcutta, calcu-
lated that my house, situated in the vicinity of the Botanic Garden, was as near as possible one thousand
feet abovethe sea (Journ. As. Soc, vol. i. p. 29). The characterigtics of the climate are mentioned at
p. 7, in connection with the vegetation, which is described as being tropical at one season, and partially
European at another, and as having, in consequence, an equally varied cultivation. To display this
connection of climate with vegetation, it isdesirable to give the temperature, so as to show the rise and fall
of the thermometer; | have therefore thought it advisable to commence with the month of March, when
increase of temperature takes place so rapidly. The thermometer was placed on the northern side of
the house, but too near, for the extremes to be accurately observed, as, though the heat was probably
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greater, yet the cold was probably less, from the more confined radiation, as the minimum outside of
a tent and not far from the house, was 27°, when the other was 38° 5'.

March April  May June  July  Aug. Sept. Oct. Nov. Dec. Jan. Feb.
M axima———89 96 105-5 105 95-5 92 91-5 90-5 84 69 64-5 81-5
Minima a7 62 67'5 73 76 785 645 575 455 44 38-5 45

Means 68 79 86-5 89 8675 8525 78 74~~ 6475 TE'5 525 6325
Mean temp. . . . . 73'58

In connection with the thermometric observations at Saharunpore in the open plains of Upper India,
it is interesting to give that of the Deyra Valley, in the same latitude, and about forty-five miles to the
east. The observations were made by my late friend, the Hon. F. Shore, while Assistant Commissioner

in the Deyra Doon.

March April May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb.
Maxima.. 86 93 98 101 94 90 91 86 70 71 68 73
Minima.. 48 53 64 71 72 72 66 61 44 42 37*75 45

Diff. ..38 40 34 30 22 18 25 25 26 29 3025 28
Mean_ 67 73 S| 8 8 81 785 735 57 565 528 59-5=70-65

From the greater number of cloudy days, as well as from the greater moistness of the climate, it is
found difficult to ripen some fruits which succeed in the plains, though others, as Bengal Plantain,
Guavas, and several varieties of Limes, arrive at greater perfection. Thegreater degree of moisture must
be ascribed to the surrounding mountains, and to the quantity of vegetation with which the uncleared
parts of the valley are covered. Like other vallies, it is also more close, as the winds cannot blow so
fredly asin the open plains. The evenings and nights are, however, pleasant, as a cool breeze generally
descends from the mountains, and at some seasons of the year the climate is delightful.

In the ascent of the Himalayas, in the course of the Geological section, Jurreepanee is a mid-way
station, where | have occasionally taken observations, and of which the temperature feds cool to those
who are ascending, but warm to those descending from, the mountains :

Ther. Moist Bulb. Barom. Merc. Spring of water.
April 4, eight AM. .......| 64 49-5 24-84 71° 635
Oct. 2, half-past seven A.M. 62*5
July 22, eight AM. . ... ... 68 65-5
four PM........... 79

Mussooree and Landour are on the elevated range which risesimmediately above the Deyra Doon, and
where a Sanatarium for the recovery of the health of European soldiers has been established, as well as
houses built by officers, and where | established a small Nursery-garden, which was abolished by Lord
William Bentinck, but re-established by Lord Auckland. Therange enjoys a delightful climate, presenting
as great a degree of equability of temperature from summer towinter, and from day to night, asis desirable.
In summer the temperatureislow, and all accumulation of heat is prevented by the coolness of the breeze
which ascends from the vallies. The trandgtion to the rains, which commence about the 15th of June,
makes but little difference in the temperature, and the climate is remarkably equable ; and though moist
and usually cloudy, it is not otherwise disagreeable or unhealthy. In the month of October, or at the
conclusion of the rainy season, and throughout November, the sky is so clear and serene, the air somild
and dtill, that the climate is perfectly delightful. The approach of the cold is so gradual, and its degree
so moderate, asto bewdl calculated to brace the system, when improved by aprevious resdence in the
hills. The coldest months are December, January, and February ; inthelast the greatest cold, and some-
times snow-storms, occur; after this, the rise in temperature is very rapid. Though 5,500 and 6,000 fegt
more elevated, the minimum, however, is very little lower than at Saharunpore.

The Author has already said, "that the cold of winter in these mountains, at least on the Mussooree

Ilange, is not in proportion to the coolness of summer. It may be said, that with a winter temperature
of
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of their own latitudes—that is, of the plains at their base—they have the summer temperature of
European countries, so that, without exaggeration, it might be said :(— :
Gurmush nu gurm ust,— Its warmth is not heat,—
Surdush nu surd. Its coolnessis not cold.'*

The mildness of the night, compared with the coolness of the day, appears to be owing to the descent
of strata of the atmosphere, which the heat of the day had caused to ascend. These, in descending to a
lower station, become more condensed, and thus having their capacity for heat diminished, give out a
portion of their latent caloric, which necessarily prevents the sinking of the temperature to the degree it
otherwise would, in consequence of the cooling effect of radiation from the surface of the soil. Favoured as
this process is by the stiliness and clearness of the night, its effects would be more perceptible, did not
the breadth of the ridge bear but a small proportion to the mass of the air by which it is surrounded.
This equability of temperature is observed, not only from day to night, but also from hour to hour, and
from summer to winter.

One great anomaly presents itself in consequence of the still calmness of the mornings; for though
the nights are pleasant and the mornings cool, yet, from the rapid rise of the sun, and the great power of
the solar rays, the heat becomes considerable, and even insupportable in the open air, until a gentle
breezerises, and ascending up the valley, continues through the day, apparently following the course of
the sun.  The maximum of temperature frequently occurs at ten, or, at all events, the increase after
that is so slight as not to be perceptibleto the senses. In the plains we know the temperature of the air
goes on increasing until £or 3 P.M. ASthe latitude isnearly the same as that of Saharunpore, the power of
the solar rays and the quantity of heat communicated in a given time must be nearly the same; but in
the plains it is allowed to accumulate: in the hills, on the contrary, the breeze which sets in daily
from the plains towards the hills, and which commences about 10 A.M. (the very time after which so
little increase takes place in temperature), passes over the top of the range, and prevents the accumula-
tion of any heat. Thisbreeze, though caused by the heat of the sun rarefying the dense air, at the sur-
face of the earth, might be expected to arrive at the mountain top in the hot and parched state in
which it rose from the heated plains; but theair as it ascends becomes still less dense, and in proportion
to this diminution of density is its capacity for heat increased ; so that it absorbs all the caloric which,
in the piains, was sensible to- the feelings, or was observed by a thermometer, and thus, on arriving at
the top of the range, it feels cool and refreshing.* At night, a similar, but more gentle breeze, sets
in from the hills towards the plains, and the two may, with the strictest justice, be compared to the
land and sea breezes of the Coast and of Equatoriél islands*

As instances of the very gradual rise and fall of the thermometer from hour to hour, as well as of the
little diminution of heat during the night, the following observations are subjoined, which were all care-
fully made in the open air, and on clear sunny days, but in the shade :—

Time . . . .. 5 G. T 8& 9 10 1. 122 1 2 3 4 5 6 7. 8 9 100 11 12

April 19 8 — — 75 75 77 1% 7 6 — 669 — — — — — — — 60

, 21 59 62 665 72 745 745 735 735 715715 72 71568 656 64 — — C25t —

May6. ... .. 535585 63 68 75 75 755 76 755 72 66*70 69 — 64 — — 58 — —-

*ept.29——57 59 60 61 — 69 — 69 — — — 66 — — 64 — — 60 : —
 Cloudy. f 57*55 next morning" .\ 56 next morning, at day-bresk.

The transition to the rainy season is not accompanied with so great a diminution of temperature as
might be expected. In the year 1829, the rains came on on the 15th of June. The mean temperature
of the two previous days was 67° and 68°, while that of the twenty-four hours subsequent to the rains

was 62°, and that of the whole day of the 16th was 635.
A ther-

* These observations were firg published by the Author in a Paper read before the Adatic Society of Calcutta, and extracts pub-
lished in the Joum. As, Soc, vdl. i. p. 97.
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A thermometer hung up in the sun, and freely exposed to its influence, as well as to that of the air,
was usually from 5° to 10° higher; the maximum generally taking place about 12.

Atmospherical pressure is aso very equable; but the observations have not al been made with a
stationary instrument, nor all at the same place in the hills. At the top of the range, where the houses
were first built, the barometer observed in September, October, December, and April, did not differ at
these various times more than one-tenth of an inch, or from 23-60 to 23-50. MTr. S. Boulderson has
published his observations in another part of the same range, called Caineville, from 15th May to
21st of November: he has 24-158 as the maximum mean of seventeen observations, from 1st to 21st
Nov., a 10 A.M., while 23-815 is the minimum of twenty-two observations in June, at 4 P.M., giving
arange of .343 inches. .

The daily periodical fluctuation was observed to be asregular in the hillsas in theplains. The maxi-
mum height to which the barometer rose was always about ten o'clock, and the lowest to which it fell,
about 4 P.M. ’

From the equability of temperature as well as of pressure, we might also expect considerable equa-
bility of evaporation; but if it were not for the increased capacity of air for moisture, as wdl as for
caloric, in proportion to itsrarefaction, the climate would be a very moist one, as, indeed, is the case
in the rainy season. From my observations, however, it appears that thereis always a moderate degree of
evaporation in the Mussooree climate; the greatest difference, or 20°, between the dry and moist Bulb
Thermometer, occurred on the 6th May ; on the same day, the difference at Saharunpore was 32° 5'.
On the 5th April, in the morning, after rain, the difference was 7° 5', while at Saharunpore, on the 7th,
also after rain, the difference wasonly 3° 5. Even when enveloped in a cloud on the Mussooree range,
| have found 2° difference between the dry and moist thermometers, and on cloudy days the difference
varied from 4° to 10°. Also at the conclusion of the rains, that is, on the 29th September, the mean of
the differences on the Mussooree was observed to be 7° 7', while at Saharunpore it was only 6° 7.

The meteorological phenomena observed in theyears 1827 and 1828, have been reduced to a tabular
form, which will give a good general idea of the nature of the climate, as they nearly correspond with
those observed in subsequent years; hut the peculiarity of seasons, their greater dryness or moisture,
later accession of the rainy seasons, or the total absence of a snow-storm, in some years, will, of course,
here, aselsewhere, modify the temperature of particular months.

RESULTS of METEOROLOGICAL OBSERVATIONS at MUSSOOREE.

VSR | VBRI MERTIAS | MR | e pee
i (] o 0 0 o
January ... .- 42-45 515 45 43 —2-55
February . ... ... ... . .- 45-42 63 21 45 +2-97
March .. ... ... ............. ... . 53-63 69 37 53 +821
April ... e 59-83 77 4 59 +6-2
May.. ... . 66-01 78 4 59 4-6-18
une ... oo 67-12 74 61 67-5 + M1
July .- 67-35 71 63 Gt'5 —023
August - 19U-43 69 63 66 — 0@
September. .. ... - 64-04 695 5/ 63-25 —239
October ... ... ... . ... ... A 57-25 48 97-25 -(i-79
November - 50 - 57 48 52-5 —7.5
December ... ... .. ... ... ... .- 45 5 2 42 —5
Mean Temperature of the Year.. 57-04 565/ M?eal-’rﬁnor%atﬁlsurlsl %&T}c’e
L Maxima and Minima.




ON THE

ENTOMOLOGY OF THE HIMALAYAS AND OF INDIA.

By the Rev. F. W. HOPE, F.R.S., F.L.S., &c, President of the Entomological Soci'ety of London.*

IT may by some be considered a proof of presumption, that any individual should undertake to
describe the entomo-geographical character of a country which he has never visited; and bold, |1 am
willing to alow, is the attempt to embrace, in my views, not only the distribution of Insects in the
Himalayas,'but those aso of the whole Continent of India and its adjacent islands. Possessing, how-
ever, one of the richest Cabinets of Oriental Entomology to be found in this or any other country,
the major part of the species collected at Calcutta, Madras, Poona, and Singapore, and in the islands
of Java and Ceylon ; and through the kindness of my friends, the late lamented General Hardwicke,
Colonels Sykes and Whitehill, Captains Law, Smee, and Smith, having access to their rich and
extensive collections from Nepal, Bombay, and the Deccan ; | may be enabled, perhaps, from such
a mass of materials, to offer some new facts respecting the geographical distribution of Insects, a subject'
apparently little studied, and certainly not sufficiently appreciated. It is, indeed, with diffidence that
| undertake a task beset on all sides with difficulties; and before | enter on it, | claim the indulgence
of my readers, and solicit them to regard the present attempt merely as an outline sketch, which can
afterwards be filled up with greater accuracy, as our acquaintance with the nature of the soil, and the
forms of animal and vegetable life belonging to the East, become better known. The entomological
character of a country is particularly influenced by three things; first, by its temperature; secondly,
by its vegetation ; and, lastly, by its soil; and, perhaps, a few remarks on these subjects (relating
chiefly to the Eastern world) may not here be deemed out of place, before entering more fully into the
entomology of the Himalayas and of India.

INFLUENCE OF TEMPERATURE AND OF MOISTURE.

In those regions of the world where we find a multiplicity of genera of animals, united with a prolif}c-
ness of species, we may naturally imagine that circumstances are admirably suited to their existence;
and, on the contrary, where we find a small number of genera, and in many instances a diminutive
form, and a paucity of indivi:duals, we arrive at an opposite conclusion. Now, if we search for the
cause of these discrepancies, we shall find it to depend in agreat measure on the influence of temperature.
Let us examine, then, in what portion of the globe a super-fecundity of organized life exists. Certainly
not at the poles, or even in the temperate zones; to the tropical and equatorial regions we must next
proceed, and it is there, in those warmer districts of the earth that we find the energies of life more
early developed, and vigour and productiveness seem the characteristics of the clime. These remarks

. , apply
The Author has to apologize to the Rev. Mr. Hope and to his readers for the long delay which has occurred in the publishing

of this valuable Paper, written for him in 1834, and which has been hi type for a considerable time. The Insects of the Author"s
collection which Mr. Hope has described, were collected in the neighbourhood of Saharunpore, in the valleys of the Himalayas, arid
on the mountains in the neighbourhood of Mussooree, at 6,500 feet of an elevation in 30° of N. lutitude. The reader will observe
that many of the desiderata required by Mr H. on temperature and vegetation, are detailed throughout this work, and he cannot
fail to be struck with the remarkable coincidence in opinion, respecting the distribution of Insects as given by Mr. Hope, with that

of the Author on the geographical distribution of the Flora of the plains and mountains of Indit*— J. F. R.
f
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Insects and times of their appearance, the soil in which they are found, and the vegetation upon which they
live; since the distribution of animals in general is greatly dependent on food, which food, will abound,
or be found deficient, according to the richness or poverty of the soil, or according as the degrees of
heat and moisture influence the same. It appears to me, that it is chiefly in swamps, and in low
and marshy lands acted on by the rays of the sun, where there is a union of heat and moisture, that the
major part of Insects seem particularly to flourish. In such localities we find genera more abundant,
agreat increase of species, the number of individuals prodigiously augmented, and the energies of life
i >e rapidly developed. Animals appear more than usually productive, either in the alluvium of
migl. " ~vers, or in the tropical jungle. It was on the banks of the Nile, amid its slime, acted on by
the ‘nfluence of t. J sun, that the doctrine of spontaneous generation originated, and | am told also enter-
tained by the ancient Brahmans on the banks of the Ganges, as seen in Susruta. It isin like situations,
where heat and moisture predominate, that nature still &hibits her surpassing and inexhaustible fecundity.

If we next turn our attention to the tropical jungle, we meet there with nearly an?aqually teeming
exuberance and_produ’ctiveness of species. The heavy tropical rains saturating the accumulated mass of
heated leaves, and vegetable matter, considerable vapour is produced peculiarly adapted to increase
insect life; and it is not a little singular, that as soon as the first showers fall inthese regions, all nature
becomes reanimate; and as the rains increase, so do the Insects in proportion more and'more, till the
rainy season fairly sets in, a which period the jungle and the forest literally teem with myriads of
insect population, more numerous than the stars of heaven, anll as countless -as the sands of the,sea-
shore. In concludrng this part of nrJrsbeect | need only repeat shortly, that heat and m0|sture
combined, exerdseapowerful control over the geographical distribution of insect life, and that thls
distribution is aso influenced in a greater or less degree by vegetation, as well as by the soil of a
country ; but these are subjects which require further elucidation.

INFLUENCE OF VEGETATION.

The entomologist who wishes for accurate information respecting the geographical distribution of
Insects over the wide extent of our globe, must take into his consideration not only the influence of
temperature, but that of vegetation; nor should he omit to note the varieties of soil which materially
influence it.  The dependence of this distribution of ani mals, although greatly swayed by temperature,
.is no less so by the supply of food and nourishment'they can obtain. Insects arc designated
according to the kind of food they consume, as carnivorous or phytyvorous and in proportion as food
is ample or deficient, so probably they abound in numbers, or decrease and vary in magnitude and
form. To its abundance we may in some measure attribute size, to its defldency the frequency of
dwarfishness of stature, |mmatur|ty, and many of the numerous crippled specimens, as also some of
the monstrosities found in our coIIecti_ons The great Latreille has justly observed, that where the
empire of Flora ends, there aso terminates that of Zoology; and | have little doubt, that where
vegetation is richest, there animal groups aso WI|| be found most abundant in. genera, spedes and
individuals, not only those WhICh are herblvorous but those also which are carnivorous.

It is not my intention here to enter |nto any details respecting the Himalayan or Indian Flora. If
the reader requires | mformatlon on these points, | refer him at once tq, the accurate and invaluable pages
of Dr. Wallich and Dr. lioyle; and as | at present look merely to the vegetatlon, as influencing in a
great measure the character of the entomology of the country, a concise outline of the leadiiig features of
the Botany of those regions is al that is here requisite. Throu'g'hout India, according to the above
authorities, there appears to be an uniformity of vegetation, tropical species greatly predominati ng ovc v
those of the temperate zones; there occurs also a considerable admlxture of genera belonging to
temperate climes, and at a hlgh elevation plants abound, which are |nd|cat|ve of Alpine regions. Several

f 2 genera
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numerous speéies of Andrena and Nomada. In the sand, washed from the mountain height, at the
sources of our European rivers, some species of Nebria and Psammodius are exceedingly abundant.
If we visit the parched and burning sands of Africa, we there meet with the rapacious Anthia, the
desert-loving Grapliiptera, the burrowing Scarites, and countless species of Heteromera and Tetramera.
In the same oil also, on the banks of rivers, the genera Epaphius and Trechus, Clivina and Dyschirius,
are not unfrequent. On the sand of the sea-shore, Broschus, Bradytus, Pedinus, and iEgialia, occur
in extraordinary numbers, and where it is habitually covered with salt water at the departUre of the
tide, we capture Cillenum, Pogonus, Hesperophilus, and Heterocerus, the 'singularly—formed Bledius,
and wonderfully-abundant Ophonus pubescens, all of which | have reason to believe can live submerged
beneath the sea a consderable period. = Of all other soils, clay,* being naturally cold, attracts fewer
I nsects, excepting the Widely-disseminated Harpali. In gravel, orcur the genera Opatrum, Halictus,
Cerceris, with numerous colonies of Ants. To'a chilky soil are attached the Ophoni, Licini, Choctophora,
and various species of Polyommata, Osmia spinulosa, and Andrena haemorrhoidah’'s When collecting in the
mud of the fresh-water marsh, we capture Blethisa, Chlaenius, Omaseus, and Agonum, and sveral Cara
bidae. In the sime of brackish waters, several Notaphi are exceedingly abundant, though rare elsewhere;
and in company with them we find the subaquatics Elophorus, Parnus, and springing Salda. It has also
been observed, that Pimelia is only to be met with where the plants of the genus Salsola abound.
Catascopus and Elaphrus frequent the alluvium of rivers. In the mud of lakes and pools various
genera of Eupodina, Nothiophilus, Bembidiadee, and Trechidae occur; and in vegetable mould, where
the grass is luxuriant, numerous Diptera, and Larvae of Lepidoptera, abound.c Even in this short
and imperfect account of different genera attached to varieties of soil, sufficient has already t>en stated
to prove that it exerts an important control over the range and distribution of Insect’ races: however,
to give the naturalist a better insight into Indian groups, | shall here add an analysis of the leading
families and genera which have fallen under my observation® and then conclude with an abstract
describing the leading characters of Himalayan and Indian Entomology.

From what has already been written, it will appear that Insects, in their geographical distribution,
are influenced by various causes; by temperature, by excess or deficiency of moisture, by the influence
of vegetation, and by soil. There is yet, however, another, which materially affects, in some instances,
particular groups, namely, the peculiarity of the organization of the. Insects themselves” Should any
genera of Insects occur which are deficient |n the -organs of locomotion, they would naturally be
restricted to certain localities. How many genera of the Coleoptera and other orders are apterous, and
are only found in particular situations, and .they have necessarily particular functions to perform in
their restricted limits, and also particular organs adapted to thework assigned them by the Creator.
It is to the study then of the differences of organization adapted to differences of situation, and other
external circumstances wherever we find | h’sects, that the entomologist should direct his attention.
Contemplating all these instances of adaptation, we reverence the wisdom of a creative and the bene-
ficence of asuperlntendlng Providence, that prevents diminution “and increase, both extremes of which
Would prove |njur|ous for without these " armies of thellvmg God," to keep in check the'fecundity
of nature, plague and pestilence would walk abroad, and depopulate not a single country, or one
guarter of the globe, but the whole earth itself.t

* Mr. Shuckliard informs me, that Andrena labialis seems peculiarly attached to the London d;»y.

t In concluding my observations on the geographical distribution of Insects, | think it may be stated, that naturalists on this
subject fcavealmost exclusively directed their attrition to temperature. Where temperature fails, we may turn to vegetation ; and if
the latter is not sufficient, then to the soft and sirata of a cbuntry, and even to.the organization. of the" Insects themselves, as well
as other causes. No one by itself ia sufficient to unrave the difficulties which arise; by uniting all, huwevi-r, we may in a great

measure account for the various discrepancies that occur.
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ANALYSIS

OF THE ENTOMOLOGY OF THE.HIMALAYAS AND OF INDIA,

-CICINDELIDJE.

The following genera belonging to this family are not uricommon in India, viz. Therates, Tricondyla,
and Colliuris: the two former are characteristic of a southern range, while the latter is abundant
throughout the eastern continent.  Of Indian Cicindelida?, more than sixfy soeéies have fdlen under
my notice : the most splendid of the race abound in Nepal. Among various species, however, peculiar to
the Himalayas, only one approaches the form of our European Germanica

DRYPTIDIE.
As | am only acquainted with a single species of Indian Casnonia, | pass on to Drypta, a Nepdese
individual of this family belonging to the genus Desera, Leach, which is described in Generd
Hardwicke's collection.  Five others are aso recorded as inhabiting India.

LEBIADIE.

Cymindis has not yet been discovered in India; eventudly it may occur in the Himalayas: it is difficult
to imagine what genus takes its place. Lebiais of rare occurrence in the East ; anon-descript, named
unicolor, in my collection, is from the Himalayas. Aplba is found a Poona Orthogonius is common
to Africaand Asia: the gigantic species, however, predominate in the latter country.

BRACHINID.E.

The French writers gppear unacquainted with the true type of Helluo, exclusvely belonging to
New Holland : the genus denominated Omphra by Dr. Leach, applies soldy to the Indian Helluones.
Ozsena and Pseudo-zaena inhabit Calcutta and Cayenne; while Trigonodactyla appears in Africa and
Asa The Graphipterae of the sandy deserts have no representative in the East. This genus gppears
to unite Brachinus and Anthia: the latter is found throughout the continent of India. Some of the
specimens from Nepal, however, are very diminutive. Aptinus is partly confined to Northern Europe
and America; while true Brachinus enjoys the unlimited range of the world. ~ Catascopus is found in
Nepd, and resembles in its habits Elaphrus of Europe, and probably occupies its place. Dyscolus,
Promecoptera, and Thyreopterus, prefer the southern tropica regions, and are not found to rangéas
far north as the Himaayas.

SCRAITIDAE.

Sagona atrata is met with in Nepal and various parts of India: a specimen lately received from
Egypt, if not the sHf-same, is s0 exceedingly dike in Sze and sculpture, that it is very difficult to
distinguish. The Scaritidae aound in both hemispheres.  Scapterus of India is represented by Oxy-
stomus in the Brazils, and in Africa by Acanthoscelis.  Morfo and Clivinawill, perhaps, béfound__in
both the Old and New World:; the latter, indeed, is common to al temperatures ; the former may even-
tually occur in Europe, perhapsin Scily.

HARPALID"E.

Harpali are found dispersed nearly in al the countries of the globe; they abound more in the arctic
‘han antarctic regions. The following genera are recorded as belonging to India, viz. llarpalus, Platy-
metopus, Sclcnophorus, Cyclosomus, aod many others. Some species of olakauls from Bengd and
Poona, dosdy resemble British species.

PoGONID.t.
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POGONID”"E.
Some cf the genera of this famiiy are not confined to the temperate zones, the major part of them
prefer the polar regions. Pogonus and Cardiaderus are met with in Asia and Africa; while Patrobus
is apparently peculiar to Northern Europe and America.

CALATHID.E.
Dolichus has not yet been discovered in India: it is probable, however, that it will occur there.
Pristonychus inhabits Nepal and Europe; while Calathus prefers a northern more than a southern

climate.
FERONIADIE.

Instead of finding Poecilus in India, we meet with Trigonotoma, Catadromus, Lesticus, and Distrigus:
mogt of them peculiar' to that continent. Argutor antiqua occurs in the East; Omaseus and Platysma
in Nepal; and Steropus in the vicinity of Poona. It is by mistake that Percus has been introduced
among oriental genera. Cephalotes is found in Nepal and Australia: Stomis, Zabrus, and Pelorus
prefer the temperature of Southern Europe. They may, however, be expected to appear in the Hima-
layas. Amara is captured in Japan; Antarctia and Masoreus are equally natives of Europe, Africa
and Asa* Several nondesript species from the East, of the latter genus, are to be found in our

English cabinets.
SPHODRIDJ5.

The genus Sphodrus occursin Nepal, and the anomalous form of Monnolyce in Java and Singapore ;
which last has been ranged with this family, but appears to be sadly out of place, asit is mogt likely a

Aubcortical feeder.
ANCHOMENID.E.

| am not aware that Platynus, Agonunj, or OJisophus, have yet been discovered in India: the two .
former will no doubt be found in the Himalayas, when the Insects of that country are better known.

CALLISTID.E.

Epomis and Chlaenius abound in the tropics. the maculated set appear common to Asia and Africa,
each country possessing species almost exact repraentativ& of each other. Chlsenius nepalensis
approaches in form to Licinus; and although Oodes is widely dispersed over India, no Nepalese
examples have yet come under my. notice.  Callistus occurs in the Mysore.

_ DICCELID".
Itembus is found on the Malabar and Coromandal coasts, at Calcutta, and in Nepal: its allied
irenus, Licinus, may be expected to occur, as some Asiatic species have already been described.
Panagr cus has its metropolisin India.

PROCERID,E.

Among the Insects collected by Dr.Wallich, there were four or five species of true Carabus, only one
of which | was enabled to describe.  Several may occur in the colder mountain temperature, and it is
probable they will ressmble Sberian forms. Wherever the oak grows, there Cdlosomawill be found.
Seven eagtern species are known to me.  C.indicum inhabits Nepal. If caterpillars are necessary to
keep in check the luxuriance of tropical vegetation, surely the Calosomata are equally necessary to keep
within bounds these Ir**i*fi<. which sometimes destroy, in northern climes, nearly the foliage of the year.

SEBRIAD
Thlsfamnv may be consdered as belonging to a Northern and Alpine ran”. should it occur in
Nepal it WI|| be found at a considerable elevation, possibly amid the Himalayan snows. As to Elaphrus,

I have already sated an opinion that Catascopus represents it in India.
BEMDIDIID.K.
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LUCANIDIE.

I formerly described six species from ‘Nepal; two more from the Himalayas are undescribed in Dr.
Royle's Callection. In no-cdunt'ry is théere a greater admixture of temperate and tropical forms than in
India; some of the Lucanidae resemble our British species very closely, while others are the same as
those in Java and Singapore. Forty species have been submitted to my inspection. Passalidae are not
equally abundant in the Old as in the New World. :

LAMELLICORNES.

The ceebrated Ateuchus -<Egyptiorum, or Sacred Beetle, has almost an exact repraéntativein India.
Gymnopleurus capicola Hope, and azureus, Jab. both of them African species, are replaced in the
East by G. sin‘uatus, Jab. and splendens Hope. Sisyphus is met with in both hemispheres. Epirinus
is an African, aswell as an oriental form. Several Indian Copridae resemble those of Egypt. Copris
Midas of India and Nepal, exactly corresponds with C. Isidis of Africa. C. Sabaeus-and Pithecius
appear common to both continents, and are equally abundant in Ceylon ; and several smaller species of
Copris, from the eastern part of Africa, if not the same, approach s0 closely tothose of Western Asia,
as to induce a belief that they are the same I nsects, only modified by climate. Onitis and Oniticellus
have also saveral representatives in both regions, if not in some instances the sdf-same species.  Ontho-
phagus abounds more in India than any other country; ome of them unrivalled in size, splendour, and
variety of form. M@r_e’than 120 oriental species may be seen in European cabinets; five only now are
described from Nepal: double that number, howeveér, are in too mutilated “a tate to be characterized.
Pactolus of Nepal and India, is represented 'j'h Senegal by Harpax, Jab. Aphodius, compéred with
Onthophagus, asan Indian group, is quite insignificant; scarcely twenty species are recorded, including
those of Manilla and the Eastern Isles: a nondescript from Nepal will appear in the Appendix. As
there is only a single specimen of Trox in General Hardwicke's coIIection,-'I pass on to

GEOTRUPIILE.

Geotrupes has been denied by Latreille to exist in India; the Baron de Jedn' also makes no mention
of any Eastern species from that coUntry in his last catalogue. Two species are in my recollection ; one
from Delhi, and a second from Japan; a third also, unique, is among Dr. Royl€'s Insects from the
Himalayas. It is probable that this genus, when found in India, appears on mountains at a considerable
elevation:- the species also may be. the common food of the. Shrikes of. that country, as they are in
Europe, should those birds be found there. Orphnus JAthyreus, and Hybosorus occur in India.
Bolboceas appears in some measure to supply the pIace of Geotrupes, which lagt is not s important a
group in the East, asin a northern region.

SCARABJEUS.

Under this term, the gigantic and most remarkable Insects of the Old World areranged. Four
Species, alied to S. Atlas, Jab. are indigenous to Nepal, a convincing proof that eguatorial forms
extend beyond the tropics, and that they are found in much colder temperature than is generally
believed. There are several 'genera of Scarabaeidae, besides Oryctes, found on the"Himalayas, as yet
uncharacterized ; some of them approaching African types. '

MELOLONTHID/E.

Some of the Melolonthae of Nepal are closely allied to our British M. vulgaris;. others again, with the
margins of the thorax serrated, evince their affinity to tropical species. Geniates, Apogonia, &c. are
common to the Himalayas, the whole continent of India, and the Southern Idles.

.

MIMEL/E
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MIMELIE AND EUCHLORA.

These genera appear peculiar to the East: in a monograph, read before the Entomological Society,
there are thirteen Mimédae described ; several from Nepal. Euchlora appears wherever Mimela ranges,
and is more abundant in species.

POPILLIA.

This genus appears nearly equally abundant in Asia and Africa, and is common to the Old and
New World. Fourteen species have been collected in Nepal. The following genera of Melolonthidae,
also, viz. Anomala, Hoplia, Apogonia, and Adoretus, occur in the same territories.

TRICHIIDVE.

Acanthurus, Trichius, and Dicronocephalus, inhabit the Himalayas. The firs of these forms
approaches our European type, the latter isthe representative in India of what Goliathus isin Africa,
and Incasin Southern America. Goliatida? is a conspicuous family, and may justly be ranked among
the most extraordinary forms of the Insect world.

CETONIADIE.

Although | described seventeen species from Nepal, Dr. Royl€e's collection appears to contain at least
six more, entirely new. Campsiura xanthorbina, Hope, is represented. in-Af(i'ca by Cetonia scutellata,
Jab. C. cornuta, Jab. is found in Africa, as well as Asa. | am acquainted with more than 111
species from India, and from this surprising number still likely to be greatly increased, it is evident that
the metropalis of Cetoniadse is situated in the tropical regions.

BUPRESTID.E.

Of this superb and extensive family, comprising at present more than one thousand species, existing in
the cabinets of Europe, the most magniffcent inhabit India ; the splendid Sternocera and giant Catoxantha
range the Equator and the Tropics. Ninety species belong to the continent of India, many to Nepal,
the ides of Java and Sumatra: among them are forms of temperate as well as of northern climes.

ELATERID.E.

_This family presents us with types of form belonging both to the tropical and temperate regions : the
former, however, are few in number, when compared with thelatter. Several of the Nepalese Elateridae
resemble our British species, some so closely as to induce one to imagine that difference of climate is the
cause of variety of the species. Elater murinus, Jab of England, is wdll repraented in - Neptal by
Elater coenosus, Hop€; and various species, which in Europe frequent “the oak, alder, and Villow, have
Nepalese species nearly resembling them, and we have stated that there is a corr&spondence of vegetation
between Europe and the Himalayas.

. _ ~ LAMPYRID/E.

Passing the Cebrionida?, few examples of which occur in India, we arrive at the Lampyridse; and
justly may the East boast of its numerous and fine species, unsurpa%d probably by those of South
America.  The warm damp of thejungle is peculiarly adapted to the habits of this family. ~Lycus and
Omalysus as well as Lampyrls abound in the Hlmalayan range.

MALACODERMATA.

By some writers, the families composing this group are considered rare within the Tropics, and they
certainly are more abundant in Nepal than Central India; and yct- Xhéy are not o rare occurrence
Amisotelus, Hope, appearsto be peculiar to the East. Severa] specms of Malachius-and Melyrlsenjoy an
Adgatic and African clime.

GLERIDAE.
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CLERIDIE.

By the family Cleridag abounding in the East, we arriveat the Ptinidae ; they, the latter probably,
exist in Nepal; none, however, | believe, have yet been discovered in India, the nearest locality where
they are found being the Mauritius. The Bostrichidae are, however, abundant, and it is not unlikely
that the Paussdae commence where the Ptinidse terminate.

CURCULIONID”E.

Without entering at large into the geogr aphical rangé of the numerous genera of this family, | briefly
state, that Nepal contains many tropical forms, as well as others, which are peculiar to temperate climes,
some of them extending from the Himalayas, even to New Holland, particularly Sipalus.

PRIONID.E.

By the Cucujidae (common to India and Nepal) we arrive at the Longicornes. Prionus lovesthe torrid
and tropical zones; some of the Himalayan species indicate an alliance to European types.

LAMIADME.

The largest, as well as the most beautiful species of this family, are found in Nepal. Lamia Roylii,
Hope, is unrivalled in size; and L, Wallichii surpasses all others in beauty and colouring; it isfound
in Nepal, Japan, at Singapore, and the Isle of Java. Cerambyx,'CaJIidium, Clytus, and Saperda; are
predominant 'groups, and are found in all countries and climates. Many Nepalese species exactly
represent our European types.

SAGRID"E.

Omitting Lepturidae, confined almost entirely to Northern Europe and America*re arrive at Sagridae.
Donacia occurs in Java, and we may expect to meet with'it in Nepal, and other parts of India; If not,
it is probable that Sagra takes the place which Ddnacfa doésin northern regions. “Several 'species of this
genus are found on the Nympheacae. | am doubtful if Sagra attaches itself to-peculiar water-plants, or
frequents the same as the former genus. Megalopus is found in Nepal, in Africa, aswel as South
America. Crioceris also appears tobea predominant group, while Adorium is confined moreto Asia than
Africa,

GALLERUCID.E.

Galleruca and-Auchenia abound in Nepal, Halticae are found throughout the world, and are intended
probably to keep in check particular végetation. In-Europe, thegenera Brassica and Sinapis almost an-
nually suffer from their depredations; they appear to abound more in light and sandy soils; and where
limeis used instead of animal manure, the crops are less attacked.

CHRYSOMELIDitt.

Many of the Nepalese species resemble those of Siberia; others approximate closely to our European
forms, so much so, that in many instances they appéar like one and the sdf-same Insect; and if not the
same, they are certainly smilar representatives of their respective countries, and probably fulfil the
same offices and functions. Podontia and Phyllocharis ssem peculiar to Asia and New Holland.

EUMOLPIDJE.

The Eumolpida? of India are not surpassed |n béafufy or splendour by those of South America: they
seldom, however ; equal the latter in size. ’Clythra and Cryptocephalus occur in the East, both of them
abounding more fn temperaté than fropical countries: in Dr. Royle's collection there are found several

undescribed species from the Himalnayas
CASSIDID/E-
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CASSIDID"E.

About fifty species of Indian Cassida havé come under my notice; some of the Nepalese specms
resemble our English speumena and may be parasitic on thethistle, as they are with us.

COCCINELLIDIE.

Although | described twenty new species from General Hardwicke's. collection of Nepal Insects, |
find five others undescribed in Dr. Royl€e' s collection from the Himalayas. Coccinélla 7-punctata, Fab.,
appears common to Europeand Asia; at least the specimens agree so exactly in every respect, that after
a very accurate examination, no important difference can be found ; and believing them to be the same,
| till cannot imagine that they "have been imported into India by commerce. Endomychus may
eventually be expected to occur in Nepal.

HISPID/E.

Hispa erinacea is abundant in Nepal; and two undescribed species arein Dr. Itoyle's collection from
the same country.
TENEBRIONID.E.

The transtion from Hispidae to the present family by means of Sarrotrium isrendered easy. Hegeter
and Tagenia, common to India, appear to follow in successve order. Both Upis and Tenebris are
found in the Himalayas, and are abundant in the Tropics.

PIMELIARI.E.

Pimelia has not yet been described as existing in India; last year | received two species from the
vicinity of Poona. Sepidium, Blaps, Eurynotus, and Opatrum, occur in the East; the first prefers
the Southern Tropic; the two next appear at Bombay, Calcutta, and Nepal; and the last is widely
dispersed throughout the East. Passing Diaperida? and Cossyphus, both of them common to Asia
and Africa, we next meet with _Cistela and Lagtia; thelatte_[__gpparmtlyapred_ominant group.' Pyro-
chroa, also, has been discovered in Java. o ' ‘

HELOPIDIE.

This family is the grand receptacle for the various forms of Hetefomera. Among the Indian genera
we find Amarygmus, Cnodulon, and Platycrepis, with several true Helopidae, rivalling in splendour
and magnitude those of the South American Continent.

MORDELLIDIE.
Most of these Insects are parasites of the Hymenoptera,” and abound in tropical climates. Their
office is probably to keep in check, ‘and prevent the too rapid increase of Vespida? and Bombida? :
they are common to the Old and New World.

CANTHARIDIE.

The geographlcal distribution of this family is particularly mterestlng, as it contains those Insects
which are used in Medicine,” arid’ denominated Blister Flies: * Lytta gigas, Fab., isfound abundantly
in India, arid also’in Senegal and there is little doubt that ‘several species of Mylabriswill ‘be found
common td 'bath continents. These vesicatory Insects of the Old World are replaced in the New by the
genus Tetraonyx.

STAPIIILINIDIE.

By - the families Notoxidae and Scydmaenidae, we arrive at the Pselaphidae, and afterwards at the
Brachelytra which terminate, the Coleoptera.  Anthilephila and Notoxus occur |n Nepal, ‘and Scyd—
maenus in Java; whilevarious other genera of Staphilinidee are Wldely dlspersed throughout the East-

ON
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ON THE REMAINING ORDERS..

Having entered fully into the consideration of Eastern Coleoptera, it is not my intention at present to
go into lengthened details of the remaining Orders. It is sufficient to state, that in all of them there will
be found smilar and corresponding characters as in the Coleoptera.  With regard to identity of species,
| cannot hélp remarking, that of Lepidoptera, there appear to bea much greater number of species,
widely disseminated throughout the world, than of any other Order. In Asia and Europe we meet
with Papilio Machaon, Goncpteryx Rhamni; with some species of Colias and Pontia, with Vanessa
Atalanta, and Cynthia Cardui; and to these might be added, several identical Sphingidse, particularly
Acherontia, Atropos, Deilephila, Céderio, and Sphynx. Among the Noctuidse, Geometridae, Tortricida?,
and Tineidae, many species will also be found inhabitants of both continents. In the Orthoptera® some
Gryllidae are common to countries rem-otely situated, which may partly be accounted for by the migratory
habits of these Insects; and the same remarks may be applied tothe Sphingidae. Among the Blattida?,
several tropical species range widely; some of them have become naturalized even in a northern ciimate ;
and it is no uncommon occurrence to find Indian, Brazilian, and New Holland, species in a high sate
of perfection alive in the houses of London; and among the Eastern Neuroptera, there occur various
Libellulinae and Hemerobeidae, closely resembling our English species.

Among the Hymenoptera, may be noticed the universal ranger, Evania appendigaster, ever attendant
on Blatta; some Icheumonidse, Crabronida?, Apid'ae, and Vepidae, all of them presenting identical

" gpecies with those of our own country/ In referring to the Diptera, | nead only mention the wide
range "d the Orange Fly, the same in England, India, and America; the Gnats and Mosquitoes,
common to the four quarters of the globe, alike the pest of the Indian and Laplander; and, lastly,
various species of Musca, as widely dispersed as the half-domesticated sparrow of Great Britain.
Passing by the Aptera, and the various parasites of birds, quadrupeds, and of man himsdf, we shall
find also among the Hemiptera, several identical species of Pentatoma, Reduvius, Tetyra, besides
Cimex lectularius, the scourge of all countries and climates. It does appear, then, from tbe above
Analysis, that Asaand Europe have many Insectsin common, and probably other parts of the world
will eventually be found to present not only Smilar genera and representatives, but also the same
identical species, subject to the modifications of climate, and <fbr external circumstances.

CHARACTER OF HIMALAYAN ENTOMOLOGY.

The character of Himalayan Entomology is twofold, Asiatic and European ; and the intermingling
of forms of temperate and tropical climes is one of its most distinguishing peculiarities. In its valleys
(probably influenced by the heat and moisture of thejungle) southern forms predominate over northern;
and it is not unllkely, that to the unlnterrupted belts of jungle stretching along the mountain ranges,
we may partly trace several tropical phytyvorous genera far beyond their apparent natural limits. Some
carnivorous Insects are also found ranging far to the north in the Himalayas, an example of which.is
Anthia 6-guttata, a well-known native of the Trop|cs. the specimens, however, are mere dwarfs,
compared with those of Peninsular India, a fact which may be regarded as a-proof, that Anthia has
here reached its extremellmlts and consequently will soon disappear (as isthe case) and be repreeented
by another type, fulflllmg th, _.etions, only 'under a difference of form. Thefollowmg genera
of Himalayan _Insch, selected from many others, will evince their tropical relationship. Among the
Cuindelid*, Coalliuris appears, among the Carabidtf, we find Desera, Omphra, and Cydosomus;
among the Lamellicornes, Euchlora, Mimela, and Dicronocephalus; and to these may be added,

Anisotelus belonging to TeUphori'da,-. «nd Todontia and Fliyilocharis to the Chrysamelida;: all of
’ them
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them attached to warm countries, and soire, indeed, are sddom found but within the Torrid
Zone. It is needless to state many genera from the Himalayas evincing an dffinity to European
types;* some few, however, are worth noticing, such as Broschus and true Carabus, Geotrupes and
Pimelia: the two last have b%n_de(:lared by high authority never to be found in India, Regarding
identity of Insects occurring .in the Himalayas, as well as in Europe, there are several species of the
following genera of Coleoptera, namely, Elater, Melolontha, Chrysomela, Cassida, and Coccinella,
which | cannot help thinking are the same as.those of England; particularly as the vegetation of the
two countries greatly coincide, for in very many cases, genera, and in some instances the self-same species
of plants have been recognized. Among the carnivorous Insects, | believe that Dermestes lardarius,
and vulpinus, Corynetes violaceus, and rufipes, and some of the Staphilinida?, are essentially the same in
Europe and the Himalayas. Of Lepidoptera, | figure Papilio Machaon, because it is evidently the same
as what we meet with in England ; the same remark will apply to Vanessa Atalanta, -and Cynthia
Cardui. The French entomblogists are inclined to regard the Insects of widely separated countries as
distinct species; | wish to esteem them as varieties, and | cannot help thinking, that as identity of
Plants has been satisfactorily proved by Dr. Royle, so dso we may believe in the identity of Insects in
regions widely removed from each other. At any rate, should these varieties eventually prove ¢jistinct
(which may be ascertained, | think, in the Lepidoptera order, when we become better acquainted with
the oval, larval, and chrysaidous stages), yet 't_he differences will ever be so slight, that we cannot sepa-
rate or distinguish them in the i'mago state with any degree of certainty. But whether they be accounted
species, or only varieties, we see the grand opject of their creation, in their fitness for performing certain
functions which are assigned them; one of these is, to keep in check the luxuriance of vegetation- and
to restrain it within due limits; another may be, that these puny agents may fecundate the flowers, by
carrying the fertilizing pollen from tree to tree, and thus be the means, in one case, of promoting vegeta-
tion, as in another they are the agents of.its destruction.

ENTOMOLOGICAL CHARACTER OF INDIA.

" From the foregoing Analysis, | have no hesitation in asserting that the pervading character of Indian
Entomology is uniformity. It is true that we meet with numerous genera, both of tropical and temperate
climes, associated together; the former more abundant, the latter less frequent (as we might naturally
expect) than in the Himayalas. There is, hqwever; a greater intermingling of forms than at first sight
would be readily imagined; but when we- take into our consideration, that meffy of the species resem-
bling those of Europe may have been captured on-the mountain ranges, at a considerable elevation, we
may partly account for it. This attempted explanaﬁ on, however, is not always available or satisfactory ;
for in the heated valleys of the East, we find many European types and species, in numbers sufficient
to excite our astonishment. It will appear, then, that many species taken in temperate and northern
climes, are not confined to them, and that the range they enjoy is very considerable, extending not only
over the Old World, but aso to the New. As.we advance from the Poles to the Equator, vegetation is
more luxuriant, in proportion as heat increases, and the quantity of work assigned to Insect faces is
proportionately increased. Is it not natural to imagine that the functions pfcrfortned by them in a colder
climate, would in a warmer one require increased ‘exertion and capabilities? It does not follow, ‘because
we find new types of form in tropical countries, and new genera of superior bulk -and power, and more
abundant in individuals, that therefore they necessarily replace the old ones, and are to perform the

duties

r may here add, that vanous Himalayan genera closely approximate Sberian for_ma, and t'haI some of th” " ecies described by
Dr. GeMerfrom the Altaic chain of mountains, particularly some Chfysnmeﬁdg_ae | believe to be indigenous in both regions.

»
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duties peculiar to both regions; both may live and thrive together, and abound in the same countries,
and will eventually be found to do so. When the genera of temperate climes appear within the Tropics,
| see no reason why they may not have the same functions assigned them there, as in colder latitudes;
but when we find new types of form, and a more powerful organization, with the size of the Insects
greatly increased (as is the case in tropical regions), does it not almost naturally follow that they are
intended solely for those regions, and for the increase of work they are there destined to perforfn ? To
return, however, to the subject of uniformity of entomological character throughout the Peninsula and
the East, | think it probable that it isin a great measure to be accounted for by the general uniformity
of its temperature, vegetation, and soil; there may, indeed, be other causes, which particularly influence
it, but these may be esteemed the most essential. When we look to the range which genera here enjoy,
it is very considérable: in part of the Himalayas, at the extreme southern points of India, in the West,
and even in its Eastern Isles, there is one pervading character, evincing every where the prevalence of
tropical genera. To speak more specifically, in Nepal and the southernmost extremity of the Mysore, and
in Ceylon, at Bombay, and at Madras, at Calcutta and Singapore, in Japan and Java, with the rest of
the Polynesian Idles, the majority of the same types abound ; and what is of more consequence, a great
majority of the same species also occur in mogt of the above-mentioned regions. Having noticed the in-
termingling of genera belonging to Europe and Asia, we may probably find a slight accordance elsewhere.
Now, if we turn our eyesto Africa, we shall there find a considerable similarity in the entomology of this
guarter of the globe with that of Asia; and this resemblance between the two countries will be readily
seen by the short annexed list of some of the more particular genera, which are common to both of them.
Among the Carabidae occur Anthia, Orthogonius, Trigonodactyla, and Siagona. Among the Lamelli-
cornes, Epirinus and Popillia, the conical Buprestidae and the extraordinary Paussidae, which last are
chiefly found only in these regions.; and to these may be added, aswell as many more, the genera Melyris,
Megalopus, Sagra, and Adorium ; Dorylus, among the Hymenoptera, and Diopsis among the Diptera.
Passing from genera to species, we shall find that precisdy the same occur in both continents; among
the mogt conspicuous, | shall mention but a few, namely, Copris Midas, Saba*us, and Pithecius, Cetonia
cornuta, and Lytta gigas. Even supposing that no identical species occurred, which were common to
Asia and Africa, yet werould not help observing the very remarkable similarity in the representatives of
each; one example of which is, Ateuchus sanctus, which very closely resembles the celebrated Sacred
Beetle of the Egyptians, the object of their worship, by some regarded as an emblem of fertility, but |
think more probably that of eternity. Before concluding my remarks on the similarity of Insects found
in Asia and Africa, | cannot help expressing a wish that some individual may be induced to develope
the character of the entomology of these gigantic regions more thoroughly than has yet been attempted ;
or there is an ample field for research and speculatﬁ)n. We shall fed much indebted to him, if he will
explain how the Copridae were trangported from one country to ancther, and how they reached the idand
of Ceylon ; how also Cetonia comuta, which istaken on the banks of the Gambia, became an inhabitant
of India. Lytta gigas may have traveled by land, and perhaps the Copridae following the track and
droppings of the camel, may have pursued the same route. Let him describe the sands of the desert
and those in the vicinity of the Indus, give us a comparative Fauna of the Ganges and the Nile, record
the varieties of temperature, the character of vegetation, and the’genera peculiar to the different soils.
Let him do this, following the steps of the celebrated Forskal, and he indeed will advance the objects of
science, deserve the thanks of the present generation, and command the respect of posterity.*

* By pursuing the course recommended by Mr. Hope, é'naturalist would be enabled, not onlj to display the connection between
soil, temperature, and vegetation, as well as the animal forms which the latter supports, but also prove the advantages of studying
the natural sciences in connection with each other, and be enabled to explain something of the laws which influence the geographical
distribution of plants and animals—J. F. It. ’
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Rhodope. It isimpossible to decide upon their real affini-
ties, until we obtain a knowledge of the metamorphoses of
some of the species.

ORDER ORTHOPTERA. FAM. MANTID".
MANTIS Roylii. Hope, MSS. Tab. 10, fig. 5.

ORDER HYMENOPTERA. Section PUPIVORA.
FAM. CHALCIDHXCE.
DIRHINUS HIMALAYANUS, WestW.

Niger, pedibus 4 anterioribus, tarsisque posticis rufes-
centibus.

Capite obtuse bicornuto.

Habitat in Himalaya. Tab. 10, fig. 8.

Long. corp. lin. 2. Exp. alar. lin. 3.

Caput nigruni punctatum, anticé obtusé bicornutum
an term arum articulo primo nigro (articulis reliquis dete-
ritis). Thorax fortiter punctatus, metathorace 4 lineato et
ad latera, angulariter producto. Abdomen breve depressum
thoracis latitudine. Pedes 4 anteriores rufescentes, 2 pos-
tici nigri, tarsis solummodo rufescentibus.

Obs. In hac specie partes oris valde elongata?, labro
oblongo-ovali ciliato, mandibulis inter se similibus, graci-
libus, sub apice dente interno unico armatis.

ORDER HETEROPTERA. Section LONGILABBES.
FAM. SCUTELLERID".
SCUTELLERA PuLCHELLA, Hope, M SS.

Caeruleo-nigra vel-aeneo, nitida prothoracis disco anticé,
et margine postico seneo vel cupreo tincto, scutello aureo
viridique intenti, fascia transversa basali, alteraque centrali
obligqua, (in medio interrupta) et maculis tribus rotundatis
(postice et in triangulum pbsitis) caeruleo-nigris.

Statura fere Scutellerae maura at paullo minor, scutelloque
abdomen om”no obtegenti. Scutellerae Stockeri affinis at

robustior.  Antennae “rticulis du*bus basalibus brevibus
equalibus. 3tio. 2do. fere duplo londibn, ultimo omnium
longissimo.

Long. corp. lin. 5. lat. lin. 3.  Tab. 10, fig. 6.

FAM. PENTATOMIDA.
MEGARHYNCHUSTRANSVERSALIS,Westw.

Fusco-niger, capite acuté bicornuto, angulisque anticis
thoracis acuté antice productis, prothorace et scutello
transverse striatis, parte coriacea hemelytrorum nigré,
tenuissime punctata, membrand apicali albida, antennae et
pedes nigri.

Long. corp. lin. 7i« lat. lin. 3{. Tab. 10, fig. 7-
ORDER HOMOPTERA. Section SALTATORIA.
FAM. ACADID«fi.

CICADA SULPHUREA, HOPE, MSS.

Nigra, capite thoraceque sulphureo maculatis, alarum
dimidio basali sulphureo, parte an tic arum sulphurea, fascia
obliqua nigricanti divisa, apicibusque fuscescentibus.

Long. corp. unc. 11. Expans. alar. unc. 3f. C. pulchella
in Tab. 10, fig. 2.

Affinis Cicadae maculatae. Capui iugrum orbitu interno
oculorum sulphureo; thorax niger maculis 8 sulphureis
abdomen nigrum segmentorum marginibus pallidis. Alae
anticse costa sulphurea, maculaque ovali maxima (plus quam
dimidium basale alarum occupante) sulphurei fascia obliqua
tenui nigrainterne dentata divisa; apice fusco neryis nigris
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Alae pogticae ad basin sulphureae, ad apicem fuscae nervis
nigris; pedes nigri.
ORDER DIPTERA. Section PUPIPARA.
FAM. HIPPOBOSCID":.
HIPPOBOSCA MACULATA.

Thorace fusco, flavo variegato, scutello nigricanti, maculis
tribus flavis, medid majori, femoribus tibiisque posticis ad
apicem fuscis.

Hippobosca equina; "ex Indid orientali paullo major,
thoraceque magis albo variegato, at vix distincta." Fab.
Syst. Antl. p. 338.

Hippobosca maculata, Leach,*® On the genera and species
of Eproboscideous I nsects." Wernerian Trans, vol. ii. p. 549.

Long. corp. lin. 4. Expans. alar. lin. 8}. Tab. ]O0, fig. 10.

Caput flavum, oculis fulvis, linea longitudinali inter oculos
fuscA. Proboscis nigra. Thorax fuscus, maculd magna ad
angulos anticos flavescenti in medio fuscii; fascia parva
centrali lunulisque duabus in medio conjunctis posticis
flavescentibus, scutello nigricante maculistribus flavis media
majori. Abdomen fuscum, punctatum, marginibus rufes-
centibus.  Pedes fulvescentes tarsis omnibus femoribus
tibiisgque posticis ad apicem fuscis.

FAM. NYCTERIBIM:.
NYCTERIBIA ROYLII. '

Obscure nigra pedibus fuscescentibus elongatis, vix
compressis, coxis anticis brevibus, abdomine ovalo, conico,
depresso, 5-articulato, apice subtruncato, stylis duobus
incurvis subtus armato, capite compresso.

Long. corp. lin. 1}.

Habitat in India Orientali. Tab. 10, fig. 9.

Nyct. Roylii. Westw. in Trans. Zool. Soc. 1. p. 290-5.

ORDER COLEOPTERA.

CETONIA ROYLII, Hope.

Long. lin. 12. lat. lin. 6. Tab. 9, fig. 1.

Nigro-viridis thorace flavo marginato elytrisque quatuor
maculis flavis notatis. Clypeus quadratus. Antennae nigrae.
Caput quadratum punctatum. Thorax cupreis marginibus
externis elevatis, lineaque flava utrinque externa, disco
fortissme punctate Scutellum magnum postice decitum.
Elytra nigro-virescentia maculis quatuor flavis notata, binae
fere rotund at ae ad basin positse, binae alias reniformes ante
apicem locatae. Corpus infra nigro-aeneum segmentis abdo-
minis utrinque aurantiis capillis obsitis pedibusque conco-
loribus.

In Mus. Dom. Royle; in montibus Himalayae captus
ceria.

GEOTRUPES ORIENTALIS.

Long. lin. 10. lat. lin. 6. Tab. 9, fig. 2.

Violaceus thorace sparsim punctulato, elytris striato-
punctatis, pedibus supra nigris, infra violaceis nitidis.
Antennae piceae capitulo fuscanti, thorax violaceus longi-
tudinali serie punctorum in medio posita, variis aliis sparsm
dispositis. Elytra striato-punctata striis quas vermibus
erosis. Corpus infra violaceum nitidum, femoribus posticis
uni-spinosis, tibiis pilosis, tarsis chelisque piceis.

This singular species approaches very closely to some of
our British species, and is probably from a high elevation
of the Himalayan ! \o" .~ans.

In Mus. Dom. Royle.
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ONTHOPHAGUS PHANCEOIDES.
Long. lin. 4. lat. lin. 2}. Tab. 9, fig. 3.

Niger obscurus, clypeo cornu reflexo abrupte truncato,
thorace phanaeoformi, postice lateribus in spinain obtusam
productis, femoribus luteis. Antennae piceae capitulo fus-
canti: clypeus hexagonus cornu reverso abrupte truncato,
thorax fere quadratus, punctatissimus, punctulis erosis
tuberculo antice, fossulaque postice in medio marginis
itcpressa, angulis posticis in spinas productis. Scutellum
parvum nitidum. Elytra striata. Corpus subtus atrum niti-
dum punctatum. Pedes femoribus luteis, tibiis tarsisque
nigropiceis.

This singular Insect will, at some future period, form the
type of anew genus : in form it unitesthe South American
. Phanaeus, and the widely-disseminated genus Qnthophagns.

LUCANUS LUNIFEE.

Long. lin. 37. lat. lin. 10. Tab. 9, fig. 4.

/Eneo-piceus, areolo tomento aspersus, mandibulis exser -
tis unidentatis, denticulisque minoribus instructis, apice
bifurcatis. Clypeo deflexo lunifero, femoribus castaneis.

Hab. in Montibus Himalayas; in Mus. Dom. Royle.

This Insect appears to unite in itself the characters of
the Asiatic and European species, the latter rather predo-
minating over the former : it is one of the finest forms of
the Himalayan Fauna.

LAMIA  WALLICHII.

Long. lin. 16. lat. lin. 5. Tab. 9, figs. 5 and 6.

Viridisericeus, Antennis penicillatis, elytris tribus fasciis
nigris, binisque penicillis dorsalibus ornatis. Antennas
corporc longiores et nigro-virides, primo articulo sub-
penicillato, tribus sequentibus atris, penicillis magnis
pilorum barbatis, et reliquis pubescentibus, ultimo tamen
pubescentia densiori tecto. Thorax viridis, spinosus.
Elytra ornata tribus fasciis vix suturam attingentibus, una
in medio elytrorum, secunda inter mediam et apicem, ter-
tiaque binis penicillis dorsalibus interrupta.  Corpus subtus
nigro-virens, sanguinea pubescentia aspersum. Segmenta
quatuor abdominis sanguineo colore fucata, ultimum omne
autem viride et nitidum. Pedes viridi-pubescentes, feraori-
bus macula rufa notatis, tarsisque infra flavis.

It is i.mpossible to describe accurately the beauty of this
Insect; the sericeous covering, in different lights, imitating
the various tints of opal, while the dark fasciae flash with
the iridescence of Labrador felspar.

PORUS, Hope.
( STENID*E, M.L.
LL/ONGIPALPI, Lat.

Corpus oblongum fere parallelum subdepressum. Caput
mediocre oculis magnis lateralibus.  Antennae crassas
articulis transversis. Mandibulse acutae dente interiori
armatoe. Labrum transversum integrum ciliatum. Maxillae
elongatae bilobattc. Palpi maxillares longitudine mediocres
articulo 3tio. longo clavato, ultimo ininimo. Labium
elongatuni apice Janceolato, paraglossis lateralibus. Palpi
labiales breves, articulo ultimo parvo conico. Thorax fere
circularis. Abdomen elongatum marginatum. Pedes sim-
plices. Tibia calcaribus binis armatse. Tarsis articulis
smpJicibus.

PORUS OCHRACEUS. Long. lin. 4. lat. lin. f. Tab. 9, fig- 7<

Elytris punctatis antennis fuscis, mandibulisque ad api-
cem nigris.

Hab. in Montibus Himalayas; in Mus. Dom. Royle.

This genus somewhat approaches our European Evaes
thetus.

APHODIUS.
APHODIUSIRBEGULARIS,Hope.
Long. lin. 4. lat. lin. 2. Tab. 9, fig. 8.

Flavus thorace nigro, elytris subaurantiis, fascia media
maculis quatuor nigris, pedibusgue piceis. Antennae piceo
capitulo fusco. Caput angulis anticis oblique truncatis.
Thorax niger nitidus punctatus, angulis anterioribus flavis,
Elytra flava, seu subaurantia, fascii media irregulari nigrd,
binis maculis humeralibus, binisque aliis fere ad apicem
locatis concoloribus.

Hab. in MontibusHimalayas; in Mus. Dom. Royle.

ANISOTELUS, Hope:
TBLEPHORIDJE.

Antennae articulo Imo. crasso, reliquis multo crastiori,
9-10 obconices magnitudine  paululum  crescentibus
ultimo majori ovato apice acuto. Mandibulae valde acutae,
Maxillae membranaceae lobo unico intus tomentoso. Palpi
articulo Imo. minimo, 2do. et quarto aequalihus, ultimo
subsecuriforme.  Mentum transversum. Labrum membra-
naceum fere rotundatum. Palpi labiales breves, articulo
ultimo majori  securiformi.  Caput transversum oculis
prominulis. Thorax transversus lateribus rotundatis, angulis
posticis acutis elevatis. Elytra sicut in Telephoris, in medio
nonnihil dilatata. Tars 5-articulati, articulo penultimo
bilobato.

ANISOTELUSBIMACULATUS, Hope.

Long. lin. 4J;,lat. lin. 2. Tab. 9, fig. 9.

Lividus, elytris 2-maculatis. Antennas articulo primo
testaceo, reliquis fuscis. Thorax rufo-testaceus nitidus,
elytris pallidioribus macula ovali nigra in singulo fere ad
apicem posita. Corpus infra testaceum.

Hab. in MontibusHimalaya?; in Mus. Dom. Royle.

JEL AT ER CrANOPI£AUS| LlopC.

Long. lin. 4i., lat. lin. 1J. Tab. 9, fig. 10.

Cyancus, antennis fuscis, marginibus thoracis pedibusque
rubris. Caput nigrum antennis fuscis. Thorax in medio
nigro-cyaneus, marginibus lateralibus rubris. Elytra striato-
punctata subpubescentia. Pedes rubri.

Hab. in Montibus Himalaya?; in Mus. Dom. Royle.

RIPIFHOHUS APICALIS.

Long. lin. 3., lat. lin. 1. Tab. 9, fig. 11.

Rufus, thorace pedibusque nigris, elytris flavo-rufis qua-
tuor maculis notatis. Caput atrum ramo antennarum piceo,
foliisque nigris. Thorax concolor. Elytra flavo-rufa, bas
nigrofasciata, maculis binis fere mediis, apicibusque cor-
poreque infra nigris.

Hab. in Montibus Himalayas; in Mus. Dom. Royle.

h2



MEMOIR ON THE MAMMALOGY OF THE HIMALAYAS.

BY WM. OGILBY, ESQ., M.A.,

Fellow of the Royal Astronomical, Geological, Linncean, and Statistical Societies;
Secretary of the Zoological Society.

IN the early part of the year 1833, Professor Royle put into my hands an extensive Collection of
Zoological Specimens, made during his excursions through the Western parts of the Himalayan
Mountains, of which the rich Botanical results are mAv in course of publication, with a request thal I
would furnish him with a Catalogue Raisomiee of the different species of which it contained the spoils,
to be added as an Appendix to his work. Whilst occupied in this easy and unostentatious task, various
observations presented themselves, which induced me to propose to my friend a slight alteration of his
original plan, so as to embrace a general outline of the Mammalogy of the Mountain Regions of
Northern India, for the purpose of exhibiting, at one view, the intimate relations which | soon
perceived to subsist between the animal productions of this elevated and extensive mountain chain and
those of Northern Europe, Asia, and America. It soon became obvious, in fact, that the Zoology,
like the Botany of the Hills, differed essentially from that of the sultry plains of India, which skirt
their southern base; that, though occasionally mixed with tropical forms, it was, upon the whole, of a
character closely resembling that of the more temperate and northern latitudes; and that the insulated
position of these remarkable mountains, exhibiting, as they do, therare and interesting phenomenon of
a temperate and even a borea climate on the vgry confines of the tropic, where the summer heat is
necessarily greater than even under the equator itself, gave an importance to the inquiry, as connected
with the geographical distribution of Animal Life, which promised the most important results. TIK:
nature of the problem, indeed, and the very different conditions of Animal Life, as compared with that
of Vegetables, forbade me to anticipate the discovery of laws of distribution in the Animal Kingdom,
so definite and circumscribed as those which Baron Humboldt has established with regard to Plants;
the principle of animality, if | may be allowed the expression, possesses an innate power of adaptation
which renders Animals in some measure independent of climate, particularly as compared with Vegetables,
and which increases in proportion as we ascend in the scale of life; but | felt that if any such laws of
g-eographical distribution prevailed in Zoology, they might naturally be expected to be exhibited most
clearly and unequivocally on a theatre like this, and therefore that the opportunity should not be
neglected of investigating the circumstances of a problem which appeared to promise so much scientific
interest.

From the observation just made, viz. that the power which all animals possess, in a greater or less
degree, of adapting themselves to different varieties of climate, and of withstanding, uninjured, the
effects of temperatures foreign to their natural habits, increases in proportion as we ascend from the
lower to the higher tribes, it will be seen that the Mammalia—the class which | had undertaken to
reviewv—form one of the most unfavourable groups for the discussion of this important question.
Indeed, were it not from their limited powers of locomotion, they would be the very worst of all,
because their high position in the scale of life, and the superior intelligence and resources with which

it
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it endows them, necessarily protect them against changes and casualties, which would prove fatal to
more simply organized beings; but, deprived of the powers of flight, ordinary Mammals have not the
means of traversing the wide deserts and oceans, which separate the habitable portions of the earth : the
nature of their locomotive powers consequently confines them to particular regions; and, in spite of the
more favourable circumstances of their physical organization, their more varied resources and superior
intelligence, they afford better materials for studying the problem of geographical distribution, than
the kindred class of Birds, whose faculty of rapid flight enables them to set oceans and deserts equally
at defiance, in passing to the most distant quarters of the globe, and, as it were, to choose their own
temperature and climate in the boundless fields of air. Hence it is that the circumstances of the impor-
tant problem of geographical distribution are less favourably presented in Ornithology than in Mamma-
logy ; but, with this exception, the observation above made holds good throughout al other classes of
animals, and the simplest tribes will aways be found to present the most certain results. Insulated
families also occasionally occur, which possess peculiar advantages for the prosecution of this inquiry ;
as, for instance, in the case of fresh-water Fishes, than which | am acquainted with no other group of
animals so well calculated to illustrate the laws of geographical distribution, or so likely to repay a
careful study under this point of view; and | am only surprised that no competent Ichthyologist has
hitherto occupied himself with so promising an inquiry.

.The only other principle which can well be regarded as influencing the geographical distribution of
Animals, viz. the dispersion of Plants, upon which all Animals live, either mediately or immediately,
is obviously subordinate to that of climate, with which it has been shown to be most intimately
connected. On a limited scale the distribution of particular species may be seriously affected by the
influence which civilization and cultivation produce upon the face of particular countries; wild animals
necessarily disappear with the woods and forests which afforded them food and shelter; the Wolf, the
Bear, and the Beaver, have thus disappeared from our own country ; the Capercalzie, exterminated about
a century ago, is once more spreading rapidly over the pine forests of Scotland; but these are partial
cases, which do not bear upon the general problem of geographical distribution; and it is obvious, that
upon the great theatre of nature, climate and temperatUre are the only laws which regulate it, limited,
indeed, by the physical structure of the animals, as has been already observed, and by their powers of
transporting themselves to distant regions. Hence it is that terrestrial. and fresh-water tribes are more
favourable for this study than marine or pelagic; though even among the latter, the comparative
simplicity of their structure, and their consequent susceptibility of changes in temperature, render the
habitats of different genera and species more definite and confined than might otherwise be expected.
Of the former, again, land and fresh-water Mollusks being among the most simply organized, are conse-
guently most limited in point of range; the species of Insects are almost equally confined, unless in
the case of certain tribes, which are susceptible of being transported to distant countries in wood and
other extraneous substances; next follow Reptiles and fresh-water Fishes; and, last of all, Birds and
Mammals ; the former, as already observed, having an aimost unlimited range of habitat, from the faci-
lities which they derive from their powers of flight, of passing to the most distant quarters of the globe.
The common Sparrow, the Snipe, and the Woodcock, for instance, are found in the Himalayas and in
Japan, aswell asin the North of Europe ; nature has endowed these birds with means of traversing the
arid climes and extensive deserts which intervene between these localities, which she has denied to
Quadrupeds; and hence we must not expect to find the Badger and the Fox so widely distributed as
the Owl and the wild Goose. But if the same species of Mammals are confined to particular regions,
the great question still remains, whether similar regions, wherever situated, or however separated from

one another by intervening seas and deserts, produce kindred or analogous species of Mammals ? and it
is
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is the general solution of this question in the affirmative, as far at least as the great continents of the
globe are concerned, which renders the Mammalogy of the Himalayas so interesting in this point of
view. We have here an insulated territory on the confines of the tropic, with a climate varying from the
most intense heats of the Equator to the greatest rigours of the Pole; and we shall find, in discussing its
animal inhabitants, that it presents, as it were, an epitome of the Mammalogy of the world; an inter-
mixture, or rather a successon of species and genera similar to that which we meet in travelling from
India to Kamtschatka, or from Brazil to Labrador.

Having thus fully explained the objects, it now only remains for me to acknowledge the sources from
whence | have derived the materials of the following Memoir. The principal of these has been, of course,
the Collection of Professor Royle himself, and the few notes, rendered particularly valuable, however, by
containing the native names and localities, made by that gentleman during his tours. Besides which, the
extensive Collections of the British Museum, of the Museums of the Zoological Society, the East-India
Company, and various private collections of less note, which are occasionally made by Officers, and sent
to their friendsin this country, many of which | have had the good fortune to examine, have furnished me
with valuable materials; whilst the different Notices and Memoirs on Indian Zoology, dispersed through
the pages of the Asiatic Researches, the Journal of the Asiatic Society of Bengal, the Zoological Proceed-
ings, and other similar publications, have been consulted with the greatest advantage. By carefully
quoting my authorities, | have invariably taken care to distinguish what | have seen or know myself,
from what is merely given on the faith of others. Yet with all these resources at my command, | have
found my materials much too limited to give any thing beyond a mere outline of the Mammalogy of the
Himalayas; but if this Memoir should prove to be the means of inducing future travellers, or residents,
in those interesting regions, to fill up the sketch thus imperfectly traced, or assist them to distinguish
what is already well known, from what still continue to be desiderata, in these inquiries, it will not have
been without its use. The present time, indeed, is peculiarly favourable for such pursuits. India now
contains many able and zealous naturalists; and what is not less fortunate, has a Nobleman for its
Supreme Governor who both understands and can appreciate the value of their pursuits. Drs. Cantor,
M'Clelland, and Falconer, are skilful and practised observers; and Mr. Hodgson appears only to want
access to European libraries and museums, an advantage unfortunately beyond the reach of the Indian
Naturalist, to illustrate the Mammalogy of Nepal in the most ample and satisfactory manner.

Before leaving this part of the subject, | shall take the opportunity of offering a few remarks, which
may be useful to that numerous class of intelligent and educated gentlemen, who are dispersed over every
part of India; and who, from their taste for field sports and the facilities afforded by their situations,
have the means of making the most valuable observations in various departments of Natural History;
but which are too often neglected, not from any deficiency of zeal or inclination on the part of the
observers, but from a want of practical experience in observing, from the difficulty of naming and
describing the animals which fall under their notice, and from not knowing exactly what points to
attend to. - An accurate knowledge of specific differences, however, is by no means indispensable for
this purpose; generally speaking, it is sufficient to indicate the affinity of the animal to the most
approximate European species, and to ascertain its native name, in order to enable the more practised
Zoologist to recognize it with sufficient accuracy, especialy if the forms of the feet, teeth, ears, &c. be
carefully noted: but the main points to be attended to, and those, unfortunately, which the generality
of observers most neglect, are the habits and economy of the animals which fal under their notice;
their manners, whether aquatic, arborial or terrestrial; whether they inhabit burrows, or reside among
thick jungle, or on the naked open plain; whether they live in society or solitary; the number of
young which they produce at a birth; their period of gestation; the duration of life; their instincts,

and
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and the stratagems which they employ to capture their prey or to escape from their enemies; the nature of
their food ; whether they hibernate or migrate from place to place, according to the season ; whether
they are turned to any account by the natives, or are capable of yielding any products applicable to the
purposes of commerce or domestic economy. These, and other similar inquiries, of the utmost impor-
tance to the philosophical Zoologist, are within the ordinary range of daily observation to most gentle-
men in India, with respect to many rare and interesting animals; whilst they are, generally speaking,
attended with so little trouble, and at the same time productive of so much mental recreation and instruc-
tion, that it is only surprising how much they have been heretofore neglected. One principal cause of
the apathy which our countrymen in India have shown, if not in making, at least in recording, their
observations on various branches of Natural History, may, indeed, have arisen from the want of some
common central institution, where they could be properly arranged and published; but the establish-
ment of the Zoological Society of London, and the unrivalled resources which it possesses, offer
facilities for this purpose, which it is hoped will hereafter be made extensively available by Englishmen
in all parts of the world. It is scarcely necessary to add, that any interesting details relative to the
habits and manners of foreign animals, observed in their native climates, will be gladly received from
any quarter, and published in the Proceedings of the Society ; especially if accompanied by the skins
of the animals (the skulls; legs, and tail* being' carefully preserved), for the purpose of identification.
The Journal of the Asiatic Society contains numerous articles on Natural History, but its contributions
in this department are fewer than could be wished : whilst the Bengal Sporting Magazine, hitherto in
a great measure confined to mere journals of shooting excursions, might likewise be made a ready and
appropriate medium for the publication of such observations; and the contributions of its various
correspondents prove them abundantly qualified for this higher and more important object.

These introductory observations being premised, | shall now proceed to enumerate such Mammals as
| know to inhabit the great Himalayan Chain; and without following any formal arrangement, shall
throw them into such natural groups or families, as appear best suited to illustrate their geographical
distribution with respect to climate and temperature, the principal object of the present Memoir.

QUADRUMANA.

Throughout Bengal and the northern provinces of British India, there appear to be only two species
of Smice, the Hoonuman (Semnopithecus Entellus), and the Bhunder (Papio Rhesus) ; both of which
ascend the hills to a very considerable elevation during the summer heats, and return again to the
plains at the commencement of the cold season. This migration is a very interesting fact in the history
of these Smice; it is the only instance of a similar phenomenon, which has been recorded of this family
of Mammals, and may become of great value in its application to geological reasoning on the climate
and temperature of Europe during the tertiary epochs, in the deposits of which periods the bones of
Apes and Monkeys have lately been found, associated with the remains of Pachydermata, and other
inhabitants of more tropical latitudes. The Hoonuman, called Lungoor by the Hill tribes, is not
unfrequently found at an elevation of from 9,000 to 11,000 feet, as among the Pine forests in the
neighbourhood of Choor, and sometimes even at the verge of the snow-line. Nay, it even appears to
have succeeded in crossing the mountains; Turner* mentions having seen a large troop of these monkeys
in Bootan, where they are held in the same veneration as in Hindustan; and that it has found its way,
and is capable of subsisting in a state of nature, at a considerable elevation, and a comparatively low

temperature, is sufficiently evinced by these facts, as well as by the testimony of Fraser,f Traill,t

and
* Journey to Thibet, p. 147, f Journey in the Himalayas, p. 351. t Asiat. Res. xvi. 153.
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and other intelligent travellers. Dr. Royle found it common enough in the neighbourhood of Hurdwar
in April, and on Tuen and Manma at 9,000 feet of elevation in the latter end of May and in June.

The Bhunder, Bender, or Bandar, the Common Monkey of Bengal and Upper India {Papio Rhesus),
though said by Mr. Hodgson to exist in the central regions of Nepal, only in the vicinity of the
temples, and in a semi-domestic state, whence he conjectures it to have been introduced from religious
motives, is aso reported to abound in Kumaon; and it is highly probable, that the nearly
alied gpecies (Papio Assamensis) lately discovered by Mr. McClelland in Assam, ascends the more
eastern hills, as its congener does the central and western ranges.  Of this, however, we have no positive
knowledge, though the close dffinity of the animals gives a strong degree of probability to the fact;
but the various species of Monkeys which Mr. Fraser thinks may be found along the upper courses of
the Jumna and Ganges, rest on more questionable authority ; and it is not unlikely that this intelligent
traveller, as indeed he has himself conjectured, was deceived by distance, variety of size, and other
circumstances, which give a very different appearance to individuals of the same species. Mr. Hodgson*
gives the Bonnet Monkey (Cercopithecus radiatus) as a native of Nepal; but this species is confined,
as far as at present known, to the Peninsula and western coast of India, and seems to have been
confounded by Mr. H. with the Papio Rhesus, or Bhunder of Hindustan. The same gentleman, in é
letter to the Zoological Society, written some years ago, mentions that his shooters were once alarmed
in the Kachar, or Alpine regions of Nepal, by the appearance of a wild man, which walked erect,
was covered with long dark hair, and had no tail. The improbability of finding areal Ape in such a
situation led him to question the truth of the report; but it is well known that the woods of the lower
ranges to the east of Nepal contain at least one species of Gibbon, Hylobates Scyritus, called I1ooloo
or Hoo/oc by the Assamese; and it is not improbable that individuals may occasionaly wander to the
higher and more remote forests of the Central Hills.

CHEIROPTERA.

When it is recollected that of the sixteen species of Bats, now known to inhabit the British islands,
no fewer than ten have been discovered within the last few years, it will not appear surprising that we
should be so imperfectly acquainted with this department of Himalayan Mammalogy. Mr. Hodgson,
indeed, is the only author who has furnished us with any details on the subject: his " Synopsis of the
Vespertilionida? of Nepal,” published in the Journal of the Asiatic Society of Bengal, vol. iv. p. 699,
contains an enumeration of seven gpecies of Cheiroptera: but, as he himsaf very candidly observes, his
specific identifications must be recelved with considerable caution, from his want of access to extensive
libraries and museums, for the purpose of comparison. Of the two species of Pteropus, for instance,
which he lias there briefly described under the names of P. leucocephalus and P. pyrivorus, the
former does not appear to differ from the P. medius or Edwardsii of the Plains; and the probability
of its identity with that species is increased by the fact, which Mr. Hodgson mentions, of its only
visiting the temperate regions of Nepal during the autumn, returning of course to the more sultry
plains of India on the approach of the cold season. The Pteropus rubicollis of Mr. M'Clelland's
" list of objects of Natural History collected in Assam,” is likewise identica with the P. Ed-
tvardsii. The only other species of tailless Pteropus known to inhabit the continent of India,
Pteropus Dussumieri, is very différent in its characters from Pteropus medius; and as Dr. Royle
brought undoubted specimens of this latter species from the lower hills a little farther west, it is but

reasonable to suppose that it is equally common in Nepal, and consequently identical with Mr.

Hodg-
* Proc. Zod. Soc. 1. 96.
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Hodgson's animal. The Pteropus pyrivorus, to judge from the short description given by Mr.
Hodgson, appears to be less questionably a new species : it belongs to the second section of the genus,
having a short tail, partly free, and partly enveloped in the membrane, and derives its specific name
from the depredations which it commits among the ripe pears in the central regions of Nepal. The
migratory habits ascribed to these Pteropi are common to the Pteropus poliocephalus of New South
Wales, and many other species of the same genus; for these large frugivorous Cheiroptera are essen-
tially tropical in their habitats, and only visit more temperate climates during the summer and autumn
heats, when the ripe fruits tempt them to wander from their native regions. They are consequently
but occasiond visitors to the higher elevations and latitudes of the globe ; and the Pteropus dasymallus
and Pteropus pselaphon, which have been hitherto observed only in Japan, comparatively a high
latitude for these animals, do not probably form an exception to the general law.

Of the Insectivorous Cheiroptera, a family far more abundantly and extensively dispersed over the
surface of the globe, Mr. Hodgson indicates only five species as natives of Nepal. Three of these are
described as Vesper tiliones, by the specific names of formosa, fuliginosa, and labiata, and two as
Rhinolophi, by the names of armiger and tragatus respectively ; but without a more careful exami-
nation and comparison with other species than Mr. Hodgson had it in his power to make, it isimpos-
sible to say how far these Bats may be distinct from, or identical with, species already described. One
thing at least is certain, that the temperate and more elevated regions of the Himalayas must contain
many species of Insectivorous Cheiroptera, still unknown or undistinguished, besides those enumerated
by Mr. Hodgson ; it has been already observed, that this section of the family is very widely and
generally distributed in temperate climates; and the rich harvest which has attended the researches of
British naturalists, within the last few years, in their own country, ought to stimulate our Indian
brethren to a pursuit which cannot fail to be rewarded by still more extensive discoveries. It would be
extremely interesting, for example, to procure a complete series of Himalayan Bats, with the seasons,
temperatures, and elevations at which they were captured carefully noted down, so as to compare
them with analogous species of higher latitudes, and thus ascertain what law of succession the different
forms may follow, or within what limits they may be confined in respect to temperature, in their
geographical distribution over the surface of the earth. Speaking of these Insectivorous Bats, Mr.
Hodgson observes, that " they are neither migratory nor subject to hibernation ;" two properties which
in more northern climates would be considered incompatible with one another, and which even in the
central regions of the Himalayas require a very careful revision before they can be admitted as established
facts. | am not aware that these animals ever migrate in any climéte; hibernation is the resource
which nature has provided to preserve them during the season when their natural food disappears; and
it is the general opinion, that even within the tropics, the Insect-feeding Bats go to deep at certain
seasons, as they do throughout the winter in more northern latitudes: should the fact be otherwise,
it would prove a highly interesting addition to our knowledge of their habits; but it is possible that
. Mr. Hodgson may have been led into error, by the casual appearante of a few individuals during an
occasiond fine evening, as sometimes occurs in Britain even in the depth of winter. The subject is well
worth the attention of Indian Zoologists.

INSECTIVORA.

Ascending gradually from the frugivorous Cheiroptera of the Plains of India, which visit the hills
only during the summer heats, through the insectivorous genera of the same family, which remain
throughout the whole year, we next come to the Insectivora, properly so called; a family which
belongs almost exclusively to the temperate regions of the earth ; and of which it is therefore extremely

i inter-
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interesting to find the common forms of Europe and Northern Asia occurring in the analogous climates
of the Himalayas. No fewer than three distinct species of Hedgehogs, for instance, have been described
from the Western Hills:

Erinaceus spatangus, a small dark-coloured species, not more than twice the size of alarge mouse;

Erinaceus Grayii, of a grizzled black and yelow, from the spines being annulated with these
two colours, rather smaler than the common European species; and

Erinaceus collaris, by some supposed to be identical with E. Grayii, but essly distinguished by a
white collar haf surrounding the neck. All these species, however, require a careful revision; they
are founded on single specimens, those of the two former deposited in the Zoological Society's Collec-
tion, that of the last in the British Museum, and of which afigure is published in the Indian Zoology
of Messrs. Hardwick and Gray. It is possible that more extensive and accurate observation may prove
the whole three to be identical: at all events, it is certain that one, either of these, or a different species
(Erinaceus indicus of Royle's Illustrations, &c. p. 6), inhabits the neighbourhood of Delhi, where it
would be interesting to observe the phenomena attending its hibernation, such as the temperature of its
body, the nature of its respiration, &c. during the period of repose.  Mr. Hodgson, in the letter to the
Zoological Society, already referred to, denies that there are any Hedgehogs in Nepal, but mentions
a smal dull slaty-blue variety of the common Indian Shrew or Musk Rat (Sorex indicus), as common
in the lower and central regions, to which he spesks of it as being confined. Other species no doubt
exigt in the more temperate parts of the mountains, though their small size and shy habits screen them
from observation. The same gentleman mentions the Mole (Talpa), as abounding in the Kéachar, or
northern region of Nepal, and Traill* says it is common in Kemaon; but no one appears to have
described, or even examined it, and we arc ignorant of every thing relating to it, except the name. It
will probably prove to be a distinct species from its European congener, if it exist at all; but the question
is involved in great doubt, and is wdl worthy of a careful examination.

CARNIVORA PLANTIGRADA.

Of this family, the majority of which likewise belong to the temperate regions of the earth, various
forms and species occur among the Himalayas. First, of the genus Ursus, we have the Bkaloo, or
Common Bear of India (Ursus labiatus), and, according to Mr. Hodgson-f- the Malay Bear (Ursus
Malayanus), inhabiting the Tura'i, or sultry regions, at the base of the mountains, to which localities
he appears to intimate that they are confined. But the habitat here assigned to the Malay Bear is
extremely doubtful. It rests soldy on the authority of Mr. Hodgson, who, from the want of proper
means of comparison, is often mistaken in the identification of species; moreover, we have never
received this animal from any part of Continental India, but only from the great islands of the Indian
Archipelago; and it is therefore not improbable that it may have been in this instance confounded with
the Ursus Thibetanus, which, from the genera similafity of the two species, may have readily hap-
pened. Mr. Hodgson, indeed, expressly mentions this latter species as an inhabitant of the Central
and Northern regions of Nepal; and Dr. Royle informs me, that it is confined among the more
wesgtern hills, to the Doon and warm valleys, where it is caled Reech by the natives. Lieut. T. Smith,
of the 15th regiment N. |., however, an officer wel acquainted with the Mammals of the Himalayas,
and a keen sportsman, assures me that the Common Sloth Bear (Ursus labiatus) does not ascend ax>ve
the lower spurs of the great Mountain Chain of Northern India; that it is there replaced by the Reech
or Reeky which occupies the whole of the more elevated hills, as far up as the show line, where it is

succeeded in its turn by the Barji or Yellow Bear (Ursus isabellinus), a species hitherto very imper-
fectly
* Asiatic Researches, vol. xvi. 153. t Proc. Zool. Soc, ii. 90.
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fectly described, though mentioned by every tourist as extremely abundant in the higher regions of the
Himalayas. Capt. Skinner* met with it in the neighbourhood of Bhairo Ghati; Traillf found it in
Kemaon, though lie says it is peculiar to Bhot; and it is probably the Brown Bear mentioned by Mr.
FraserrJ so that upon the whole it appears, that whilst the Common Sloth Bear (Ursus labiatus) is
on al hands admitted to be confined to the sultry plains of India, the Reech (Ursus thibetanus)
succeeds it, as the legitimate representative of the European Bear (Ursus Arctos), and of its American
analogue (Ursus americanus), in the middle or temperate regions of the hills, to be itself replaced
among the frozen peaks of the higher mountains, by the Barji, or Yellow Bear of the Himalayas
(Ursus isabellinus), a species in all respects analogous, in its colour and habitat, as well as in its
decidedly carnivorous appetite, to its congener, the Polar or Sea Bear of the North (Ursus maritimus).

Various animals, either belonging or closely allied to the Gluttons and Badgers (Gulo andil/e/es),
pre-eminently northern forms, likewise inhabit the elevated ranges of the Himalayas. Among the
lower terraces we have the Ratel (Rattelus mellivorus), called Pegjoo by the Hindoos, which is common
over all the plains of Northern India, and differs from the same animal, as found at the Cape of Good
Hope, only in being of a lighter colour on the back. This wide distribution of the Carnivora, and
the common occurrence of the same species in India, and the most remote parts of Africa, will be more
particularly mentioned in the following article: Mr. Hodgson,§8 under the erroneous impression that the
Pegjoo, which the Nepalese call Bharsiah, was an unknown animal, and evidently misled by some
imperfect or faulty account of its dentition, has recently described it as a new genus under the name of
Ursitaoous inauritus, but the species has long been well known in Europe. M. F. Cuvier figured,
and accurately described its teeth in the " Dents des Mammiferes*™ so long ago as the year 1825 ; and
the late Mr. Bennett described and figured the animal itself in 1830, from an Indian specimen then
living in the menagerie of the Zoological Society.|] The Balloo-soor, (perhaps more properly Bhalloo-
soor?), Meles collaris® which M. F. Cuvier likewise elevated to the rank of a generic form, under
the name of Arctonyoc, upon the faith of a distorted native drawing sent to him by M. Duvaucel, is a
real Badger, and was described and figured by the celebrated Bewick, at least thirty years before M.
Duvaucel's visit to India. It inhabits the northern plains of Hindostan, and probably ascends the
hills, but of thisfact | have no certain information. Of the Gluttons, properly so caled, the Gulo
nepalensis of Mr. Hodgson, which does not differ specifically from the Gulo orientalis of Dr. Hors~
field, the only distinction being in alighter shade of ground colour, inhabits the lower terraces of the
hills; whilg the Wah, or Chitwah (Ailurus fulgens) and the Benturong (Arctitis alhif'rons)** are
said to be confined to the Kachar, and regions bordering on the snow-line. As regards the Wah, there
is no doubt abouMhetruth of the habitat here assigned to it ; but the Benturong is a native of the
Indian- Archipelago, and of the Peninsula of Malacca; and | strongly suspect, that it has been con-
founded with some other animal, perhaps with Paradaovurus bondar, or some closely alied species.
The habitat of Bootan, assigned to it in the Regne Animal, is altogether erroneous. Messrs. Gray
and Isidore Geoffroy have proposed to consider the Gulo nepalensis as the type of anew genus, the
former under the name of Helictis moschata, the latter under that of Melogale personata.

CARNIVORA DIGITIGRADA.

It was mentioned incidentally in the preceding article, that many species of Carnivora were common
to India, and the Continent of Africa; and it isnot a little singular, that this migration appears to have
proceeded exclusively from west to east, and never in the opposite direction; or, in other words, that

whilst
* Excursions, &c. ii. 72. f Asiat. Res., xvii. 16.
"\ Journey, &c. p. 351. § Res. Asiat. Soc. xix., and Journal of Asiat. Soc, v. 071.
0 Gard. and Menag,, &c. i. 13. « Penny Cyclopedia, iii. 264. ** Mr. Hodgson, in Zodl. Proc, ii. G
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whilst the Carnivora of Africa have found their way freely into the neighbouring Continent, those of
India have never passed the Arabian desert. | do not pretend to account for this. Perhaps it may
depend upon the physical character of the two Continents, and the influence \{yhich this circumstance
exerts in modifying the nature and habits of their respective inhabitants. The Lion of the burning
Sahara, for instance, like the wild Taurick or Bedoween of the same regions, would find the parched
deserts of Syria and Persia no barrier to his progress towards the East; whilst, on the other hand, the
Tiger of the moist jungles of Bengal could no more pass the arid plains of x\rabia than the puny and
luxurious Hindoo, accustomed to the same humid soil and amosphere. But whatever may be its
cause, the fact itself is as undoubted as it is interesting. The common distribution of the Ratel over
both Continents has been aready mentioned. This animal is spread over the whole of Africa; it is
common in every part of the Cape colony, and Denham and Clapperton brought it from Bornou;
and though its geographical limits have not been accurately ascertained in Asia, we know that it abounds
on the plains of Northern India, wliich do not differ much in their physical structure from the Karroos
of South Africa. So likewise the Lion (Felis Leo), the Leopard or Panther, for they are both the
same species (Felis Pardus and Leopardus), the Cheetah (Felis jubata), the Persian and Red-eared
Lynxes (Felis Caracal and Felis Chaus), the striped Hyaena (Hyarna virgata)® and the Jackall (Canis
aureus), all pre-eminently African species, are found in most parts of India, without ottering any
striking variety either in form or colour; whilst the Tigers, Wolves, Paradoxures, &c. of the latter
country have never passed far to the west of the Indus, and some of these are even without generic
representation on the Continent of Africa: nor is it less singular that, as far at least as at present
known, this migration should have been confined to the Carnivora. There is not a single authen-
ticated instance of any of the numerous Antelopes in which Africa abounds above all other parts of
the world, and which nature has peculiarly adapted to inhabit the most parched and arid deserts, having
crossed the Isthmus of Suez, any more than of the various species of Deer so common throughout the
whole extent of Asia having migrated in an opposite direction. If the various indications which Mr.
Hodgson has given of the occurrence of species known to inhabit the great islands of the Indian Archi-
pelago, and the southern extremity of the Malay Peninsula, such as the Benturong (Arctitis albifrons),
the Malay Bear (Ursus ma lay anus), and the Javanese Ichneumon (Hevpestes javanica), in the
forests of the Turai', which skirt the southern foot of the Himalayas, should turn out to be correct, (and
it is certaig that Felts minuta and Gulo orientalis are common to both these localities), it would
appear that India Proper, besides its own appropriate Mammals, is a kind of neutral ground upon
which the species of the most distant countries to the east and west of it meet and mingle together.*
One fact, abundantly singular, but which | have never seen accounted for, is the alleged total absence
of every species of the genus Canis® so numerous and so common throughout all parts of India, in
Burma, Siam, and those other countries east of the Brahmapootra, which compose the great Malay
Peninsula.  This is a phenomenon well worth the attention of Indian Naturalists.

As far as regards the occurrence of the Digitigrade Carnivora among the Himalayan Mountains,
it is certain that the Lion, caled Baug by the Indians, ascends the western hills to a very considerable
elevation. Mr. Frazer often heard of it during his journey to the sources of the Ganges and Jumna,i*
and Bernier, whilst travelling to Cashmere, in the train of Aurungzebe, had frequent opportunities of
witnessing the chace of this animal: the amusement was reserved for the Emperor alone, and the success

of

* See the observations on the distribution of Plants of different countries in India, p. 1ob. J.F.II.

f | beg to observe here, that | frequently made inquiries on this subject, and could never learn anything postive on the subject;
nor had any of the numerous sportsmen to whom | spoke on the subject, ever seen a Lion or its skin, obtained from within the
Himalayas. At present, the Lion is | believe only found to the west of the Jumna, especially on the edge of the desert, near Hans.

J.F.R.
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of aday's sport was recorded by the Imperial Historiographer in the annals of the empire. The same
indifference to climate characterises the Lion in Africa; in the time of Herodotus and Aristotle, he
was common among the*oldest mountains of Mécedon; at the present day he is as often found among
the snowy peaks of the Atlas, or on the chilly slopes of the Snueuberg, asin the desert of Barca, or on
the banks of the Gareip. Travellers should look for him to the east of the Brahmapootra, as though
not known to inhabit any part of Eastern India, the Burmese are said to have figures which cnn 1>P
intended for no other animal, and which can onlv hnvo 1w r7r...-i. n*>m thv living model. The Tiger
antl Leopard are well known to inhabit every part of the Himalayas, even to the line of perpetual
congelation: they exist equally in Japan, in the Caucasus, and in the Altai Mountains in Southern
Siberia* The Tiger of Bockhara is less than the Bengal variety, and chiefly confined to the Valey of
the Oxus # whilst in Japan he is covered with a thick coat of long soft fur, to protect him from the
rigours of that northern climate. The Cheetah is said by Mr. Hodgson™ to occur chiefly among the
lower valleys of the Himalayas, but Pallas found it as far north as the Caspian Sea and the deserts of
the Khirgis Tartars, so that it may possibly ascend the Hills to a greater height than has yet been
suspected. Lieut. Smith mentions a small dark coloured variety of the Leopard, called Luckur-backer,
extremely fierce, and common in every part of the Hills.

Among the smaller species of the genus Felis, the Moormi Cat {Felis moormansis) first described by
Mr. Hodgson, and hitherto observed only by that gentleman, as likewise the Felis bengalensis or
nepalensis, are stated to inhabit the middle terraces of Nepal.J The Felis Viverrinus, first
edescribed by Mr. Bennett§ in 1833, and three years afterwards by Mr. Hodgson, under the nearly
identical name of Felis Viverriceps\\ inhabits the lower terraces and valleys of the Turai. Felis Chans,
(called Biraloo in Nepal), of which | have compared numerous African and Indian specimens, extends over
every part of the Hills: it is the Felis erythrotus of Mr. Hodgson ;|| and there is a specimen of a Hima-
layan Cat in the Museum of the Zoological Society, so closdy resembling the common Wild Cat of
Europe, that it differs only in the absence of the dark transverse and longitudinal stripes which mark
that species, and which may not improbably be a mere effect of locality.

Mr. Hodgson™" has described three species of Paradoxuri as inhabitants of the Southern, Central, and
Northern regions of Nepal respectively, two of which at least | have seen from the more Western Hills;
P. Bondar (P. hirsutus, Hodg.) is confined to the Tura"; P. nepalensis, Hodg. frequents the middle
ranges of the mountains, and P. larvatus, (P. lanigerus? Hodg.) is only found in the higher regions.
Two species of Mungoos (Herpestes) likewise inhabit the lower terraces; H. griseus, called Nyool in
Nepal, does not extend beyond the Turai, but //. Edwardsii (H. auropunctata, Hodg.)§ ascends the
central hills; whilst Viverra Basse and indica, and Viverra Zibetta, are said to frequent the same
localities respectively.

The true Mustelae, a genus proper to more northern latitudes, abound in the Himalayas, where
there appear to be many different species, some of which, according to Mr. Hodgson, differ but little from
those of Northern Europe and Asia. It is to be remarked, however, that they have never been properly
compared ; but it is interesting to find this additional instance of the relation between generic forms and
climate. In the central region, besides Mustelajlavigula, Mr. Hodgson mentions two closely alied
species, one larger and of a fuller habit of body, (query, Paradoxurus larvatus ?) ; the other, wirich
he has described under the name of Mustela Kathiah, is much smaller, and often domesticated by the
Nepalese for the purpose of destroying vermin, and sometimes even large animals.** This appears to
be the Kukar of Kemaon, where it likewise frequents the villages, burrows in the walls of houses, and is

similarly
* Pallas Zoog. Uos,, i. 16. f Burnes Travels, ii. 178. \ Zoadl. Proc, ii. 97. § Zool. Proc, i. 68.
|| Joum. Asiat. Soc, v. 232. f Asat. Res., xix. |. 72. e Jouni. As. Soc iv.703.
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similarly protected by the inhabitants.* The Mustela lanigera of Mr. Hodgson resembles the
common Weasel of Europe, but differs in its spirally twisted hair; and the same gentleman mentioned
another species so nearly approaching our common Pole-cat, that he is unabty.to perceive any specific
difference ; however it will probably turn out to be distinct. Both these latter species abound in the
northern and central regions. No fewer than seven species of Otters are said by Mr. Hodgson to inhabit
the Himalayas; but they require to be carefully studied and compared, before we can venture to
pronounce definitely upon their specific distinction. It is certain, indeed, that several species do actually
exist in these Hills; Mr. Hodgson has himself given brief characters of four which he regards as new,"f
besides the two common species of the plains, {Lutrae Nair and Leptonyx)" and seems to intimate that
the seventh may be no more than a variety of the common European Otter.” . The following is the
substance of Mr. Hodgson's observations in the letter already referred to, and | give them at length in
the hope that they may induce other observers to co-operate with that gentleman in filling up the sketch
of which he has given an outline. " Of Lutrae we have seven species, five differing from the two
usually found in the plains, aswell as from al described species, except the common Otter (L. vulgaris),
of which the largest Nepal species seems to be only a variety. It isfive feet long, including the tail, and
is the largest, though not the longest of our species. It is peculiar to the lower region, where also three
other species inhabit: two more belong to the central, and one to the Kachar. One species is yellowish
brown all over; the others brown, more or less dark, some having the chin and throat much paler than
the rest of the body, and approaching' nearly to white or yellow. They differ in length from five feet to
one and a half feet; some being quite vermiform, and others as bulky as the Badger. Detailed descrip-
tions, skulls, and skins of these animals, are much wanted."

Of the genus Canis, different species are found everywhere.  The common Pariah Dog is universally
dispersed through the mountains, but the Thibet Magtiff is confined to the Kachar, into which itis
imported from its native country. There are many distinct varieties of this noble animal. That called
Sassa, a large black kind, with dew claws on the hind feet, is esteemed the finest : another called
Mustang is of a bright red colour. The common Wild Dog, caled simply Junglee Coota in the
Plains and Buansu in Nepal (Canis Duckunensis of Sykes, and C. primrEvas of Hodgson) is only
found in the lower regions, but is replaced farther up by two other wild species, likewise called Junglee
Coota by English sportsmen. Lieut. Smith informs me that one of these is larger and the other smaller
than the Junglee Coota of the Plains, from which they both differ in having shorter tails and a lighter
or more ashy colour: both species ascend the Hills even to the snow line; they hunt in packs, and
inhabit ravines and rocky dells; but, being excessively shy, are not very often seen. The Junglee Coota
of the Plains, in other respects, does not appear to me to differ from the Canis Sumatrensis of Genera
Hardwicke. The Kokree, or smal Indian fox (Ccwiis Corsac, Indicus, Bengalensis, Kokree, $c.) ; and
the Berrig, or Wolf of India (Canis pallipes, Sykes), never ascend the Hills. The Jackal (Canis aureus),
is however occasionally said to be found in the central regions; but the higher mountains are inhabited
by. a very beautiful species of Fox, which Dr. Royle first noticed as the Hill Fox,§ and of which he
brought home the first skin ever seen in England, and which was described at the time in the present
memoir, and afterwards in the Proceedings of the Zoologica Society, Part iv. p. 103, by the name
of Canis Himalaicus. Mr. Pearson, then Curator of the Museum of the Asiatic Society at Calcutta,
likewise described it about the same time as the latter;]] and as he had afew months priority in point
of publication, his name of Canis montana must have the preference.

The Hyaena of India (H. virgata), a native of the Plains, sometimes ascends even to Simla

RODENTIA

* Agd. Res, xvii. 16. f Journ. As, Soc, viii. 319. } Letter to Zod. Soc.
8§ Journ. As Soc, i, p. 9. 18R [l journ. As Soc, v. 113
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RODENTIA.

The remark which was formerly made to account for our limited knowledge of the Cheiroptera and Insec-
tivora of these mountai n"Bnay be applied with equal force to the present family ; viz. that the compara-
tively diminutive size and timid habits of the animals which compose it screen them from general obser-
vation. Still we have much more detailed accounts of the Himalayan Rodentla than of either of the two
former families, though even these are far from being so complete as could be wished.

The striped Squirrel of the Plains (S palmarum) is, according to Mr. Hodgson,* abundant in the
lower hills of Nepal; and | have seen a second species (Sciurus Lokriah, Hodg.) of the same size,
but of a uniform earthy brown colour, tipped with golden yellow, which is said to be an inhabitant of the
central regions. Mr. Hodgson mentions a third (S Lokroides) similar to thelatter, and perhaps not spe-
cifically digtinct-f- Two beautiful species of flying Squirrel! (Pteromys magnificus and P. albo?iigerg
Hodg.) are found both in the northern and central regions, but do not extend to the very elevated parts
of the’ mountains.8 Here, however, are found a small brown kind of Marmot, called Bhia\\ by the
natives, hitherto undescribed ; and an equally undescribed species of Rat,"]~ with a tail not more than half
an inch in length, most probably a Lemming (Georychns, Illiger), if it be not rather a Lagomys, of
which rare and essentially arctic genus Dr. Royle has brought a beautiful specimen from the Choor
Mountain. Capt. Herbert, in his tour up the Valley of the Sutlej,|| met with this tailless rat at an
elevation of 12,000 feet, and observes that the ground was every where cut up into groves by it in search
of food. He conjectures the animal to be a species of Spalax, but Dr. Royle is rather disposed to think
that it was no other than the Lagomys, as he observed the ground similarly cut up in the vicinity of the
spot where he obtained his specimen.  The circumstance of the tail, however, which, short as it is, is
expressly mentioned by both Capt. Herbert and Mr. Traill, appears to me to preclude Dr. Royle's
supposition, since the Lagomys of the Himalayas, like the rest of its congeners, is absolutely without
any rudiment of this organ. It is not improbable, indeed, that species of all the three genera here
mentioned may be found among the more elevated ridges of the Himalayas, of which the climate is
perfectly adapted to their habits : and it is to be hoped that future observers will direct their attention
to the elucidation of this, as well as the numerous other unsettled points of Himalayan Mammalogy, to
which | have already been so frequently obliged to refer.

Dr. Falconer, in the report of his recent journey to Cashmere and Little Thibet, mentions a Rodent
under the name of the Thibet Marmot, which he says was first found in a bleak and rocky tract of
country, immediately after passing to th? northern slope of the great Himalayan range; but we have no
farther knowledge of its characters: however, this is precisely the locality in which Mammals of this
description might naturally be expected to abound. Rats and Mice, differing little, if at all, from our
common European species, are abundant in all -the houses. Mr. Hodgson,|| indeed, expressly states that
both our black and brown, or Norway rats, (Mus Rattus and M. decumaniis), are the commgn species
of Nepal, and Mr. Traill mentions them incidentally as inhabitants of the province of Kemaon. This
is another interesting and important point of similarity between the Zoology of the Himalayas and that
of the more northern parts of Europe and Asia; nor can we attribute the presence of these animals, in
this part of the globe, to the introduction of European conquerors, as is well ascertained to have been
the case in America®]" and Australia, since they are confined to the mountains, and altogether unknown in
the Plains of India, except perhaps in some of the larger seaports. They must consequently have
travelled south to reach their present habitat ; and, no doubt, exist in Thibet, Tartary, and other inter-
mediate countries, where the climate is suitable, as far as Northern Asia, from which at least one of the

species
* Proc. Zoal. Soc, ij, 98. . f Asat. Res., xvi. 153. t Asat. Res., xvii. 16.
§ Journ. J\p. Soc, v. 232. [ Asat. Res., xv. 5. % Proc. Zool. Soc, ii. 98.
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species (M. decumanus) is said to have been originaly introduced into Europe. Besides these, Mr.
Hodgson describes two other species (Mus niviventur and M. nemorivogus) as peculiar to the
Himalayas; and | have received a Rat from Dr. Royle, which in the dried statg of the specimen | cannot
distinguish from the common European Campagnol (Arvicola vulgaris), a facWhe more interesting from
this genus being confined to the temperate and colder regions of the Old World. The Bandicoot, or
great Rat of the Plains (M.giganteus) does not exist in Nepal;* but various kinds of Field Mice,
of what precise species is not mentioned, are stated to be sufficiently common, f  The Porcupine
{Hystrioo cristuta var. leucarus, Sykes) is found in Kemaon,J and the lower and central regions of
Nepal.§

Mr. Hodgson || mentions two species of Hares as inhabiting Nepal. One he calls the common small
species, (probably the black-necked Hare of F. Cuvier, ' Lepus nigricallis'), which, he says, is confined
to the Tura'i; the other, which he consders a new species, as large as the common English Hare and
nearly resembling it, inhabits the higher and colder parts of the mountains. This isprobably the red-
tailed Hare of M. Isidore Geoffroy St. Hilaire,"[ (L. ruficaudatus), of which Dr. Royle obtained a
pecimen at Hurdwar (?), and which, he informs me, is very common in the Doon and in the neigh-
bourhood of Delhi. As M. Is. Geoffroy's short description of this species is necessarily imperfect, from
the mutilated state of the only skin which he had an opportunity of examining, the following more
detailed account will not be unacceptable to the scientific Zoologist :—

The skin obtained by Dr. Royleis that of afull-grown female; it isin perfect condition, and measures
an;? foot ten inches from the nose to the origin of the tail: the earsare about fiveinchesin Ieﬁgth, and the tail
four inches. The face, back and sides are regularly brindled, or variegated with alternate wavy lines of black
and light sandy brown, arising from the hairs on those parts being annulated with these two colours.
The whole coat is short, smooth and glossy ; it consists of a short fine internal fur, of a cottony texture,
and pale bluish white colour, and of a long, coarse, external hair, which, as just observed, is annulated
witli black and light sandy brown, and gives the general colour to the upper parts of the body. In the
distribution of these colours, each hair is divided into three equal'parts, the top and bottom being black,
and the centre light reddish brown. The dark colour predominates most on the face, hips, and aong
the median line of the back, but becomes gradually fainter upon the shoulders and flanks, and is sepa-
rated from the pure white of the belly by a narrow band of pale rufous. The cheeks are grey, pointed
or intermixed with black; alight grey spot occupies the space in front of each eye; the chin is dso
grey, and the moustaches long and iff, black at the roots and grey at the points. The ears appear to
be reddish brown tipped with black, but the hair has been partly rubbed off in the specimen described,
which prevents me from speaking with certainty. The whole upper part of the neck is pure unmixed
sandy red, the fur being of the same quality as the internal fur upon other parts of the body, and
without any intermixture of the long external silky hairs. The outer face of the arms, the whole of the
fore legs, and the outer face of the hind, are also red ; the tail red, or rather reddish brown above, and
pure white beneath ; and the belly ‘and under parts of the body unmixed white. The animal had pro-
bably been killed whilst suckling her young, as the skin exhibited four very large teats, one pair on the
breast and the other on the abdomen. These were all |1 could observe, but there may have been more,
asthe skin had been a good deal rubbed about these parts.

But by far the most interesting and unexpected acquisition, which Dr. Royle's discoveries amono- the
Himalayas has produced to the Zoologist, is a new and beautiful speciesof Lagomys, agenus heretofore
only found in Northern Asia and among the rocky mountains in North America. This discovery, of

the
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the greatest importance to our inquiries into the principles which regulate the geographical distribution
of animals, is entirely due to Dr. Royle, and furnishes another, and a most glaring instance of the para-
mount influence of climate upon the dispersion of animals, as well as of vegetables. Unfortunately, the
only skin which Dr. Roylg has brought to England, is too imperfect to admit of so detailed a description
as would be desirable. The skull has been taken out, (it is now in the Museum of University Col-
lege, and, Professor Grant informs me, exhibits the same form of dentition as the other species of
Lagomys described by Drs. Pallas and Richardson), and the hind legs cut off, but in other respects it is
ina aufficiently good state of preservation to enable me to assign its specific characters. | propose,
under the specific denomination of Lagomys Roylii, to dedicate it to my friend Dr. Royle, in comme-
moration of the important service which that distinguished Botanist has rendered by its discovery to
the kindred science of Zoology, v. Tab. 4, where the animal and its dentition are figured.

The L. Roylii more nearly resembles the Sulgan (L. pusillus, Pallas), and the American species
(Z. princeps, Richardson), than either the Pica or Ogotona (L. alpinus and Ogotona of Pallas). With
the exception of the Pica, however, it is considerably larger than any other species of Lagomys. the skin
here described, notwithstanding its imperfect state—for the hinder parts have been partially mutilated,
measuring eight and a half inches in length, which is more than one-third as large again as the
Ogotona, Sulgan or American species. From the Ogotona, however, it is easily distinguished by its
colours, which, in that species, are light grey above and pure white beneath, as well as by its naked
soles. The triangular form of the earsin L. pusillus, prevents that animal from being confounded with
any other gpecies, and the Pica (L. alpinus), which alone'z approaches the size of L. Roylii, is at once
distinguished by the sandy red colour of its fur. The L. princeps of Dr. Richardson is the only
remaining species of the genus at present known; it is very similar to our animal in the colour and
quality of the fur, but may be readily distinguished by its inferior size, and by the deep black hair
which covers the external surface of its ears, and which is replaced in Z. Roylii by long fur of a pure
white colour.

The fur of this species is of two kinds, a very soft and fine internal one of a beautiful blue black over
every part of the head and body, as well above as below, and a coarser external kind, of the same colour
at the base, but afterwards marked with a broad ring of a greyish yellow colour, and finally tipped with
dark brown. These two kinds of fur, however, are not produced by an actual difference in the indivi-
dual hairs; on the contrary, the same hairs exhibit both the appearances here described, being extremely
soft and fine at fhe root, and assuming a harsh and rigid structure towards the extremity. These harsh
tips, being the only parts of the fur seen from without, give their general colour to the whole body. On
tbe upper parts of the body, the head, back and sides, this is uniform brown, slightly mixed with
yellowish grey, very dark on the back, much more so, for instance, than in the common Rat (M.
Decumanus), but rather paler on the sides, and yellowish white on the belly; the hairs on this part
Woeinting the harsh brown point, though in other respects perfectly similar to those of the back. The fur
on the body is about an inch in length, and nearly as long on the head, which gives the face a rough
shaggy appearance. The nose is entirely covered with short harsh hair of a uniform brown colour ; the
upper lip is bilobed as in the Hare; the ears are of an elliptical form with regularly rounded tops,
covered internally with very short brown hair, and on the outside with long white hair at the base, and
short brown at the top, the posterior edges having a scarcely perceptible narrow white border. They
are about half an inch broad and three quarters of an inch in length, with a small internal lobe about a
quarter of an inch long, and have the folding inwards of the anterior margin, and, consequently, the
resulting funnel shape of their basal portions, which Pallas noticed in the species of Northern Asia
Dr. Richardson could observe nothing of this appearance in his L. princeps, but | presume this must
have arisen from the imperfect state of his specimens in a part so liable to be injured, since an individual
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in the British Museum exhibits the structure too obviously to have otherwise escaped the notice of that
accurate Zoologist. The vibrissse of L. Roylii are nearly aslong as the head and ears together, and of
a uniform brown colour. The arms and fore-arms, and, | presume, the thighs and legs, for, as | have
aready observed, the posterior members are wanting in the specimen, are coQ/ered with fur'of the same
colour and quality as that on the body, only shorter; but the whole upper face of the carpus, and
probably also of the tarsus, is covered with short adpressed hair of a bright reddish yellow colour. The
soles of the fore feet present four naked tubercles, corresponding to the extremities of the toes, and a
fifth, considerably farther back, which represents the heel, and is separated from the others by a space
covered with very short brown hair. The thumb is situated behind the other toes, and, like them, has a
small sharp claw of a dusky horn colour.

Dr. Royle obtained his specimen on the Choor Mountain. | take it to be this anima which Captain
Mundy * met with during his interesting tour recently published, and which he describes as something
between a hare and a guinea-pig; and it is probably, aso, the tailless rat which Turnerf observed in
Thibet, where the banks of a lake were everywhere perforated by its burrows.J

EDENTATA.

Of this family, the only species known to inhabit the Continent of Asia, the short-tailed Manis, or
Scaly Anteater of authors {Manis pentadactyla of Linnaeus, M. macroura of Desmarest) is found in
the lower and less elevated parts of the central regions: but all the Edentata are essentially inhabitants
of the warmer parts of the earth, more especialy of tropical America, and we cannot therefore expect to
find their forms reproduced in the Himalayas. Mr. Hodgson has described the Manis of Nepal as a
new species, under the name of M. auritus,§8 on the supposition of its being distinct from the common
species of the plains of Upper India, the Badjarkita of the Bengalese (M macrouraj, which has been
known ever since the expedition of Alexander the Great, and is mentioned by ./Elian under the name of
QarrayriQ; but Mr. Hodgson in this, asin many other instances, has been mised by Griffith's Transla-
tion of the Regne Animal, a compilation which has obtained a much greater authority in India than its
merits entitle it to, or than it enjoys at home.

PACHYDERMATA.

The great Saul Forest, which extends for many hundred miles along the bases of the Himalayan
Mountains, affords shelter to vast multitudes of animals, of which it is probable that rflany species still
remain undescribed. Among other genera, the large Pachydermata abound in these situations; the
Elephant and Rhinoceros {Elephas indicus and Rhinoceros unicornis), are extremely numerous; and
in the rainy season, or in times of scarcity, make frequent inroads into the lower hills, and commit great
depredations among the crops of the natives. The Indian Rhinoceros affords a remarkable instance of
the obstructions which the progress of knowledge may suffer, and the gross absurdities which not
unfrequently result from the wrong application of a name. This animal, to whose horn the superstition
of the Persians and Arabs has in all ages attributed peculiar virtues, became known to the Greeks
through the description of Ctesias, a credulous physician of that nation, who appears to have resided at
the court of Persia in the time of the younger Cyrus, about 400 years before the birth of Christ. His
account, though mixed up with a great deal of credulous absurdity, contains a very tolerable and per-
fectly recognizable description of the Rhinoceros, under the ridiculous name, however, of the Indian

Ass,
e Tour in India, I1., 196. f Jonrney to Thibet, 211.

i | have since seen perfect specimens of this animal, but have nothing to add to the description here given.
§ Journ. As. Soc. V. 234,
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Ass; and as he attributed to it a whole hoof, like the horse, and a single horn in the forehead, specula
tion required but one step further to produce the fabulous Unicorn, such as it appears in the royal
arms of England, and such as it hasretained its hold on popular credulity for the last two thousand
years. The works of Ctesias have perished, but thiscurious passage is preserved by Phocius;* Arigatief*
adopted his statements regarding the Indian Ass, from Ctesias, and no other passage of his writings
has given rise to a tenth part of the commentaries, discussions, and speculations which have originated
inthis. Religion was, as usua, pressed into the discussion, and as the Septuagint had used the word
Monoceros, it was a one time next to rank heresy to doubt the existence of the Unicorn, and might
have brought the imprudent sceptic to the stake. But it is not my intention to renew this fruitless and
childish discussion ; my only wish is to point out the perfect applicability of Ctesiass description to the
Indian Rhinoceros, asit is now wel known to naturalists ; those who wigh to pursue a subject of cong-
derable interest in the history of human knowledge, will find many curious detailsin the writings of the
learned Bochart,J in Scaliger, Hardouin, Sivry, and others of the older commentators on Aristotle anl
Pliny.

Wild Hogs, but of a smdler variety than those of Bengal, are extremely numerous in al the wooded
parts of the mountains; they do not appear to be specificaly different from the common wild boar 01
Europe. Horses do not breed on the southern face of the mountains, but are imported from Thibet.8 A
valuable and sure-footed variety, caled Tangun, is described by Turner.] The Ass does not appear to
have been introduced into any part of the mountains, at least neither Dr. Hamilton nor Mr. Hodgson
makes any dluson to its being found in Nepd A" and Mr. Traill expresdy states that it does not exist in
Kemaon** The Dziggetai, however, (Equus hemianus), is found on the plains of Thibet and Tartary,
and is caled Kiang by the natives.

RUMINANTIA.

The Ruminantia of the Himalayas, as composed of the larger four-footed game most commonly followed
by sportsmen, are probably better known than any other department of Hill Mammalogy. Yet even
here much till remains to be done to make us thoroughly acquainted with al the different species or
varieties which have been mentioned by Mr. Hodgsonf-j- and other writers; the nomenclature, in parti-
cular, is extremdly confused, and there is strong resson to believe that the number of species, particularly
among the deer tribe, has been gresetly increased by the variety of names given to the same anima in
the ever varying dialects of the hill tribes. | have, however, only mentioned those of which the exist-
ence is known with some degree of certainty.

The Musk (Moschus moschiferus), called Kastooree, is not uncommon in the higher hills. It is sad
to derive its peculiar odoriferous secretion from feeding on the Kastooree plant, a kind of ground nut,
which is strongly impregnated with the same pungent scent, and which the animal digs up with its long
tusk. Mr. Hodgson, in arecent number of the Journal of the Asiatic Society,!! expresses his bdief in
the exigence of three different species of this anima among the Himalayas, and even assigns them dis-
tinct names; but the characters are founded entirely on the difference of colour, which is too variable to
be depended on for the purpose of secific digtinction ; and, in fact, Lieut. Smith assures me that the
colours vary with the age of the anima ; aremark on which | am disposed to place the greater reliance
from its agreeing with my own observations, made on many individuals preserved in the museums of this
country and the Continent. Whether the " Second species of Musk," mentioned by Dr. Faconer as
having been discovered during his recent journey into Cashmere and Little Thibet, be founded on more

important
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important characters, we have no means of ascertaining, that Naturalist not having yet published his
observations.

Of the genus Cervus, the Chittra or Spotted Axis (C. axis), and the Laguna or Para and Sﬁgoriah,
called dso Jhou Laghuna and Khar Laguna, or spotted and brown varieties of the Hog-deer (C por-
cinus) are common in the lower hills and forests, but do not ascend the mountains. The specific distinc-
tion or identity of the two latter animals has long been a subject of dispute among naturalists; Lieut.
Smith believes that the spotted variety is only the young; but | have myself seen animals at least three
or four years old, with a row of spots on each side of the spine, though, at the sametime, | do not
believe them to be distinct from the plain coloured or common brown variety, with which they perfectly
agreed in every other respect. The subject is worth the attention of those who have an opportunity of
settling the question. Three other species of the Axine group of deer are mentioned by Mr. Hodgson,
under the collective name of Jarai, but individually distinguished by the Nepalese as the Phiisro, Rato,
and Kalo, or hoary, red, and black Jarais respectively. The two former have been identified with the
Cervus Hippelaphus and Cervus equinus of Cuvier, the latter certainly without foundation, and the
former at least very doubtful; the third, said to be undescribed, is probably the C.Aristotelisot Cuvier;
but the truth is, that we know very little about them, nor are these different species mentioned
by any other author besides Mr. Hodgson. The Cervus Hippelaphus, indeed, caled Saumer or
Sambre in the Plains, is wdl known in this country, where he has long existed in our menageries, and
is probably the C Aristotelis, which is familiarly called Elk in the Hills, and of which the native name
in the British hill provinces is Jerow for the male, and Maha for the female, names which have been not
unfrequently applied to different species; of the Phusro, or Hoary Jarai of Mr. Hodgson, which, what-
ever dse it may be, is certainly not the C. equinus, since that species does not inhabit Continental India,
nothing is known but the name, if, indeed, it be not a mere variety of sex or age. Lieut. Smith describes
the Jerow of the Hills as alarger and heavier animal, and with finer horns, than the Saumer of the
Plains: the tan and black colours of these two species appears to identify them with the Rato and Kalo
Jarais of Mr. Hodgson.

No fewer than three species of deer, with characters approaching to those of the common stag (C
Elaphus) of Europe, have been mentioned as inhabitants of Nepal. Two of these, the Cervus Wallichii
and Cervus Duvaucellii of Cuvier, are known, though not so perfectly as could be wished; the third,
which has been identified with the common étag, appears to be founded upon error. Mr. Hodgson has
briefly described the Cervus Duvaucellii under the name of C. Elaphdides, and | have seen afull-grown
male in the Zoological Gardens; the comparison of the skull figured by Mr. Hodgson* with the hornsin
the Ossemens Fossiles leaves no doubt as to the identity of the species. It is called in Nepal Bardiya,
and, according to Mr. Hodgson, Maha in the Western Hills, a name which, as observed above, Lieut.
Smith applies to the femde Jerow. Cervus Wallichii, called Bclrah Sngha, is mentioned by Mr.Walterf
as an inhabitant of the mountains of Silhet, and by Mr. Hodgson, who confounds it with the common
stag, as found in the Saul Forest, which skirts the foot of the Nepal Mountains, whence it was originally
sent to Calcutta by Dr. Wallich. There is no grounds for supposing the existence of a third species of
this group in the Himalayas, identical with the Red Deer of Europe (C Elaphus), though the fact is
distinctly stated both by Duvaucel and Mr. Hodgson :§ these authors appear to have mistaken the C
Wallichii for that animal, though the specific distinction was afterwards well known to Duvaucel, who
sent to Baron Cuvier the description published in the " Ossemens Fossiles.” Dr. Falconer mentions the
discovery of a new species of deer in the Report of hisrecent Journey to Cashmere and Little Thibet,[|

and
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and Dr. Royle has figured (tab. 5, fig. 1) a female under the name of C. Dodur, by which it is known
about Saharunpore. He describes it as being about the size of the female Him (Antilope cervicapra),
lighter and more graceful than the Hog-deer, and of an ashy brown colour ; but thisis all | know of the
animal, nor do | find it even mentioned by any other writer. It appears to be unquestionably a new
species, and is well worth the attention of Indian naturalists.

Of the Muntjac tribe of deer, | am acquainted with three distinct species inhabiting the Indian con-
tinent : one entirely black (C melas), one of a light sandy fawn colour, probably the Ratwa of the
Nepalese (C. ratwa, Hodg.), and the third the common Muntjac, called Kacker by the natives, and
Barking Deer by the Europeans (C. Muntjac, Lin.), of a deeper bay and much smaller size than the
Ratwa: the former is scarcely the size of the Roe-buck (C. Capreolus) ; the latter nearly equals the
Fallow Deer (C.Dama, Lin.) Dr. Royle has figured the "Barking Deer" of the North Western
Himalayas, v. tab. 5, fig. 2, under the name of Cervus Rutwa, conceiving it to be identical with Mr.
Hodgson"” species.  All these animals may be readily distinguished from the other species of Deer, by
their long projecting tusks, horns mounted upon long bony pedicles, and the glandular folds of skin on
the forehead. They require, however, to be more attentively examined, and compared with one ancther.

Of Hollow-horned Ruminants, the Ghoral and Thar (Antilope Ghoral and A. Thar), are now pretty
well known from the researches of Mr. Hodgson, who has set a praiseworthy example to our Indian
countrymen, by the laudable zeal with which he perseveres in illustrating the Zoology of Nepal. Both
these species are proper to the middle and northern regions of the Hills. The Thar of Mr. Hodgson is
universally called Surow and Imoo in the more western parts of the Mountains, the latter name predo-
minating in the higher, and the former in the lower hills: the name of Thar, according to Lieut. Smith,
is there applied exclusively to the species of goat which Mr. Hodgson calls the Jharal. That beautiful
and stately antelope, the Chiru {A. Hodgsonii), of which our knowledge is entirely due to Mr. Hodgson's
researches, is confined to Bhot, Thibet, and the surrounding countries; it appears to be altogether
unknown on the southern face of the Mountains, except from an occasional specimen imported by the
traders, either for presents or barter. The common Indian antelope, called Hirn, and the Chickarra, or
four-horned species (A. cervicapra and quadricornis), are confined to the lower hills and forests, and the
NeeUghau (-4. picta) principally to the plains and jungles of the north-western districts. Mr. Colebrooke
says that, in the opinion of the Hindoos, the resort of the Antelope sanctifies the countries graced by
his presence, while his absence degrades the regions which he avoids.  This seems more connected with
physical observation than with popular prejudice. The wide and open range in which the Antelope
delights is equally denied by theforests of the mountain and by the inundation of the fens* These are
the only antelopes of which we have any precise knowledge, as inhabitants of this part of India; but it is
probable that others still remain undescribed. Capt. Herbert,f in his" Tour to the Sutlej," mentions two
animals by the names of Skin and War, the accounts of which do not agree with any known species, and
which are therefore well worth the attention of future observers. The War, according to Capt. Herbert,
is somewhat like the Musk Deer (Moschus Moschiferus), but with a face more like that of a sheep,
divided hoofs, and horns more nearly resembling those of a buffalo than of any other animal; a descrip-
tion which, in spite of the similarity of names, is inapplicable either to the Thar or Jharal, though
indeed, little dependence is to be placed in the descriptions of unscientific observers.

The Nedlrghau deserves a more particular notice, for the purpose of clearing up a point in its history,
equally interesting to the Classical Scholar and to the Zoologist. It has been already observed that
‘Modern Naturalists, after the example of Baron Cuvier, have identified the great Saumer Deer of India

with the animal which Aristotle describes by the name of Hippelaphus. " The Hippelaphus, says the
. Greek
* Cdebrodke on Bengd Hudbandry. t Add. Res, xv., 397.
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Greek philosopher,* " has also a mane, (heistalking of the mane of the Horse), above the shoulders, but
from this to the head along the top of the neck it is very thin; it has a likewise a beard on the larynx ;
...... it is about the size of the Stag .. .. the femae has no horns .. .. those of the male resemble the horns
of the Dorcas, (A. Gazdle). ... . it inhabits Arachosia” Anyone acquainted with the Neel-ghau will
readily perceive the applicability of this passage to its most obvious characters: in fact Aristotle's
description of this animal, under the name of Hippelaphus, is more exact and minute than the descrip-
tion of any other animal mentioned in his history; it is evidently taken from personal observation, and
it is surprising that the application should have hitherto escaped the penetration both of critics and
Zoologists. The older naturalists, such as Gesner and Aldrovandus may be excused for misapplying
the passage in question, sometimes to the Elk, sometimes to the common Stag in his winter-dress, when
the hair of the neck becomes longer than ordinary, since they were unacquainted with the form and
characters of the Neel-ghau; but the continuation of the mistake by their successors, to whom the
animal has been long familiar, is altogether unpardonable. This identification, indeed, was absurd
enough from the beginning: the habitat of Arachosia, and the assigned form of the horns, were alone
sufficient to distinguish the Hippelaphus from either the EIk or common Stag, independently of the
critical absurdity of supposing Aristotle to describe such well-known animals at such length and under
anew name: but thetruthis, that al modern commentators have been misled by a wrong translation of
the term Aaoska.G employed by Aristotle, as the name of an animal, to the horns of which he compares
those of the Hippelaphus. Now, it is to be observed that the Dorcas of the Greeks and Romans
is universally admitted to be the Gazelle of Egypt and Northern Africa, as may be easily proved from
many passages in*Herodotus and other ancient writers. Theodore Gaza, himself a Greek, and the first
translator of Aristotle, very properly renders the word by capra, but Buffonf having criticised Gaza's
ignorance, and affirmed that the word should really be translated caprea, every body has since followed
the translation of Buffon, and the Dorcas of Aristotle has been accordingly considered identical with
the Roe-buck, whilst the Dorcas of all other ancient writers is acknowledged to be the Gazelle.

This seems to have been one of the principal sources of error which misled Baron Cuvier, after the
example of his predecessors, to identify the Hippelaphus of Aristotle with a species of Deer. The
head and skin of the large Indian Saumer had been sent to Paris by Diard and Duvaucel; the hair of
the neck was observed to be considerably longer and coarser than that on the rest of the body, the horns
had only two antlers, like those of the Roe-buck, and it came from India. Baron Cuvier immediately
concluded that he had discovered the real Hippelaphus of Aristotle, and takes considerable pains to
prove it.] Against this opinion of the most distinguished of modern rtturalists, however, | have to
urge objections as grave as those which lay against the ancient error which identified the Hippelaphus
with the Stag and ElIk. In the first place, as | have just shown, the fancied similarity of the horns of
the Hippelaphus to those of the Roe-buck, arises from a fase translation of the word Dorcas; when
this term is properly translated, Gazelle, the horns of the Hippelaphus, to be similar to those of the
Dorcas, should be small, round, and without branches ,— such are the horns of Neel-ghau, and such
are not the horns of the Saumer. In the second place, the Saumer Deer has certainly longer and siffer
hair on the neck than elsewhere, but it is equally long and rough over the whole neck, as well on the
sides as above and below, and has no resemblance whatever to the mane of the Horse and Mule to which
Aristotle compares it.  In fact the description of Aristotle does not apply to it in any particular. The
Saumer does not show the least appearance of the thin mane along the top of the neck, longest and
thickest on the shoulders; neither has it anything that can be caled a beard, distinct, at least from the
genera roughness of the neck which Baron Cuvier calls its mane. But even alowing the rough hair on

the
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different species, from the Junglee Bhinse of Bengal and Assam, so well known for the great length of
itshorns; the Arnee of the Saul forest is the short thick horned variety, of which there are many skulls,
preserved in our Museums, and is said to be a much lighter made animal, though with a thicker skin
than the Junglee Bhinse. The Zebu (Bos indicus) is common in every part of the Hills; but the pecu-
liar and appropriate species of the Himalayas is the Changree, or Yak (Bos pcephagus, Pallas), which
composes the domestic cattle of Tartary, and is not uncommon on the southern slopes of the higher
Mountains, where a cross between it and the Zebu, or common Indian Ox, is much used in agriculture,
and preferred to either of the pureraces. This hybrid is not uncommon at Simla, and it isto be hoped
that some intelligent observer will take advantage of this circumstance to ascertain from actual experi-
ments whether the sexes be productive inter se, or when united with one of the pure races; or whether,

like the common mule, they be absolutely barren. Lieut. Smith informs me that he has seen the Y ak wild
on the confines of Chinese Tartary.



LIST OF BIRDS

1N THE

AUTHOR'S COLLECTION MADE AT SAHARUNPORE AND IN THE HIMALAYAS.

Raryones.
Vullurida.

Vultur leuconotus—gid. Saharunpore and Khe-
ree Pass.

Gypaetus barbatus—Smla.
Neophron Per cnopter us— Cheel— Saharunpore.
FalconidcE.
Haliaeetus— Saharunpore.
— 'Pondicerianus— Choohmar — Saharun-
pore.
Astur Hyder—Saharunpore—migratory.
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—  Dussumieri—Saharunpore.
Haematornis undulatus— Foorjbaj — Saharun-
pore.
Falco peregrinus—Hills.
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— pallidus, mas. fern. — Saharunpore, killed
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Circus variegatus— Saharunpore.
— Teesa—tesa—Saharunpore.
Pernis apivorus—Saharunpore.
Elanus melanopterus—Dhobun — Saharunpore,
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Milvus Govinda—Saharunpore.
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trict.
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pore.
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CaprimulgidcE.
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Todida.
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Tab. vii. fig. 2, Jameson, Edinb. Phil.
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Hakyonida.
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and within hills.
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—Plains.

DENTIROSTRES.
Muscicapide,
Muscicapa.
— several species—Plains.
Muscipeta M elanops.
— Paradisi— Sa-boolbool— Foot of hills.

M uscipeta indica—boolbool—Foot of hills.
Rhipiduraalbifrontata—CM deeZ—Plains.
— fuscoventris—Cl/iuwWee/—Plains.

Cryptolopha poiocephala.
Phcenicornis princeps—Sahelee—Hills.
— >peTegina—Sahelee—Hills.
Laniadce.
Dicrurus Balicassus—Jhamp—~Plains.
Hypsipetes Psaroides—Hills.
Lanius muscicapoides—Zufora—Plains.
Collurio Lahtora—fofora—Plains.
— erythronotus—lutora—Plains.
— Hardwickii—/Mfora—Plains.
— undetermined.
Ceblepyris—Hills.
Merulida.
Myophonus Temminckii—CW oora—Hills.
— Nepalensis.
« Pitta Brachyura, v. Tab. vii. fig. 3—Hills.
Turd ussaularis—dAier— Plains.
dhier—Plains.
— atrogularis—Hills.
— paecilopterus—Hills.
— erythrogaster.
— albocinctus, Royle—Hills.
* — albicollis, Royle, v. Tab. viii. fig. 3.
Cinclosoma leucolophum—L ower hills.
— melanocephalum—Hills.
— driatum—Kheree Pass.

Oriolus areuss—>eM&— Plains and Kheree
Pass.

— meanocephalus—peluk, zurduk— Plains
and Kheree Pass.

Timalia Somervillii—Doomnee, Chutrea,Sutbuya
—Plains.

— chataraea—CAeeHel— Plains.
Petrocincla cinclorhyncha—Hills.
Ixos melanocephalus—Hills.

— cufei—boolbool— Plains, kandoo boolbool

-Hills.
Itfra Tiphia.
SylviadcB.
Sylvia sibilatrix.

— rufa—Plains.

— Trochilus.

— several species—undetermined.

— kalcheera—Plains.

Motacilla alba—meemla— Saharunpore, in cold
weather.

—  Dukhunenss—T neaw/ff—Saharunpore, in
cold weather.
Phcenicura atrata— thurthur bumpa—Plains.
— frontalis—thurthur kumpa—Plains.
— leucocephala—kakepholia—M ohun Ghat.
— caeruliocephala.
Budytes melanocephala—Sahnrunpore — Near
water.
Enicurus maculatus—Mu7?2wn—Hills
Anthus agilis—Plains.
Zosterops.
Saxicola rubicola.
— bicolor—Plains.

Piprida.

Parus melanoplius.
— erythrocephalus.
— xanthogenys.
— monticolus.

CONIROSTRES.
Frinyillidce.
Emberiza—CAefr*a—Hills
— Cia—Hills.
— cristata—Hills.
A lauda—Plains.
— Plains.
— Plains.
e Cardudis caniceps—5aira—Cashmere, v. Tab.
viii. fig. 2.
— spinoides—E£irira— Cashmere.
Vloceus—Denarbuya—Plains.
— Phillipensis—Phoolbuya, Chichurbuya—
Plains.
Fringilla rodochroa— Cheerya, Plains. Hills.
Lonchura nisoria— Nuggernul muena — Deyra
Doon.
— melanocephala—Deyra Doon.
— Cheet—Churchura—Plains.
Passer domestica—Cfteerya—Plains.
Pyrrhula erythrocephala—Hills.
Sturnida.
Sturnus wlgaris—tTAMr— Plains, in spring.
Pastor tristis—6e/sali' A—Plains.
— roseus—goolabee muena—~Plains.
— pagodarum—kumooa paocee—Plains.
~ Mahrattensis—dWtae—Plains.
—  — ubluk—Plains.
CorvidcB.
Pica erythrorhynca—Hills.
Dendrocitta vagabunda—Ilat—Kheree Pass,
visits plains.
Garrulus lanceolatus—M ussoor ee.
bispecularis—Mussoor ee,v.Tab.viii.fig.l.
— leucocephalus—Hills.
Corvus Corax—puharec hag—Hills, visitsplains.
© — splendens—desee *—Plains.
Coracias Bengalensis—garrar, neel ins, neel
Aust t—P la-bs,

Bucerida.
Buceros gingianus— Dhuner,— Kheree Pass,
visits S.B.G.
— Cavatus—Hurdwar, Kheree Pass.

SCANSORES.
Psittacidce.
Palaeomis torquatus—tota |I.—Plains.
— flaviclolaris—tooyan, H.—Plains.
—  Alexandri—gullur tota—Hills.
—  schisticeps—M ussoor ee.
Picidce.
Bucco grandis—Busunt fatlan— M ussoor ee.

— Philippensis, mas. and fern—Busunt—
SB.G.

— caniceps—Mussoor ee.

Picus Bengalensis—Deyra Doon and Kheree
Pass.
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Picus Maaccensis.
— Mahrattensis.
— Squamatus, fern— Mussooree.
young male.—Mussooree.
—  Strennus — lukkur hut (wood-cutter) —
Kheree Pass. Deyra Doon.
— Himalayanus—M ussooree.
— Hyperythrus.
— Nepalensis.
—  brunnifrons.
Yunx Torquilla—S. B. G—migratory.
Cuculida.
Antropus phillipenss—joolaha, Makooha, H.
Coccyzus chrysogaster—Saharunpore district.
Leptosomus &fer — papeca — S.B.G. — Rains,
note peeo-peeo.
CuculusCanorus—Kookoo—Hills, warm weather
—Saharunpore, inrains.
— fugax—S.B. G.—migratory, March.
— gparverioides— Chip Cheep, H.—S.B.G.
—migratory, March.
— Himaayanus.
Eudynamys orientals— koel— S.B.G.—April,
till end of rains, fern, khohal—S.B.G.
Certhiadece.
Certhia Goalpariensis, v. Tab. vii. fig. 1—Deyra
Doon.
Upupa Epops—hood hood; thok budhya—Plains.

TENUIROSTRES.
Cf/nnirida.

Cynniris MahratteJisis.
Meliphagidce.

Chloropsis—Hills.

Pomatorhinus.

— erythrogenys—Hills.
Prinia—Hills,

RA SORES.
Columbidce.
Vinago sphenura—Ai/ryu/— Mussooree.
Columba Meenah—punduk—Plains and hills.
— tigrina—chitla—Plains.
—  humilis—Manukmow.
— Cambayensis—S.B.G.
— leuconota.
— javanica—Deyra Doon.
Phafiianidce.

Gallus Bankiva—juvglee mor—Hurdwar, Khe-
ree Pass, Deyra Doon.

LIST OF BIRDS.

Gallus Sonnerati.
Lopophorus Impeyanus — Monal, Moorg zureen
—Dhunoultee, Mussooree, Choor.
Pavo cristatus, (mas. and fern). — mor — Hurd-
war.
Tragopan Hastingii (Satyrus melanocephalus)—
—jeenar—Hills, near snow.
Phasianus Pucrasa—AoMas—M ussooree.
— abo-cristatus—Jfalji—Kheree Pass.
— Wallichii(P. Staceyi)—Cher—Tuen Tib-

ba, &c.
Tetraonidoe.
Coturnix textilis—Gutter—Plains.
— Pentah—Plains.
Perdix Chukor—(Mor—Hills, passim.
— olivacea—teetur—Mussooree—Hill par-
tridge.
— Ponticeriana — teetur — Saharunpore —
Grey partridge. ‘

Pterocles exustus, fern—Kheree.
Francolinus vulgaris, mas. and fern—kala teetur—
Plains and hills—Black partridge.
Hemipodius nigricollis—luwe—Plains.
Sruthionidce.
Otis aurita—leek— Foot of hills.
— deliciosa (Bengaensis)—c/tur"f—Kheree
Pass.

GRALLATORES.
ArdeadcB.
Ardea cinerea—Saharunpore.

—  vulgaris—kang—Saharunpore.

—  Antigone— Sarus—Saharunpore district.

— Egretta— Svffed boogla—Saharunpore.

— Malaccensis—kanee bug—Saharunpore

— russata—Suffed boogla—Saharunpore dis-

trict.

— eri'i—Goroobug—Saharunpore district.
Botaurus stellaris—Saharunpore district.
Ciconia Australis.

— leucocephal a—Manukjor—Saharunpore

district.
Mycteria—Ioajung—Saharunpore district.
Tantalidce.
Anastomus Typus—Siam kiwi—Saharunpore.
Tantalus leucocephal us—Jhangeer—Saharun-
pore district—Rains.

Ibis religiosa—kuechea chora, keethee chora—Sa-
harunpore district.—October.

ScolopacidcB.
Numenius, black — Saharunpore, common in
April.
Totanus fuscus—Saharunpore.
— glottoides— Choghul— Saharunpore.
— glareola—Saharunpore.
Limosa melanura—Saharunpore.

Scolopax rusticola—Nalapanee, Mussooree.
— Gallinago—CMri—Saharunpore.
Rynchaea capensis— Chaha—Saharunpore.

Tringa ochropus.
Two or three undetermined species.
CharadridcE.
Cursorius asiaticus—Saharunpore.
Vanellus goensis—tuteree—Saharunpore.
RallidcR.

Parra Sinenis—Julpeea—Sahaninpore, and Ma-
nukmow, in rains.

Glareola orientalis—Saharunpore.
Rallus aguaticus—Doulutpore jheel.

Crex pusilla—Saharunpore in Demola nuddee.
Gallinula javanica—Jul Moorg—Saharunpore.
—  undetermined—kora—Saharunpore.
Porphyrio hyacinthinus—kan—Dadoopore.

Fulica atra.

NATATORES.
Anatida.
Anser indica—Saharunpore.
Plectropterus melanotus—iVnAta— Sahaninpore.
Anas leucophthalmos—Saharunpore.

— peecilorhyncos—Saharunpore.

— cristata—Saharunpore.

—  Crecca—Saharunpore.

— clypeata—Saharunpore.

—  Girra—Saharunpore.

—  Penelope—Saharunpore.

— Querquedula— Saharunpore — Native
name buttuk and mooryhabbee, of most
of the species.

Mareca Awsuree—Saharunpore.
— fistularis—Saharunpore.
Pelicanidce.
Pelecanus Onocrotalus-**ww bher-Mamikmow.

Phalacrocorax Javanicus—Jul  kag—Mozuffer
nuggur.
Larides.
Sterna Seena—Gang cheel—Saharunpore.

In publishing the foregoing List of Birds, the Author hoped it would have been accompanied by observations on their Geogra-

phical distribution by a distinguished Ornithologist. This, it is hoped, will still be done, with a more complete List than it is now
possible to publish. Though the specimens have not been subjected to a minute comparison with the species indicated, yet, as Mr.
Vigors, Mr. Gould, Col. Sykes, aud Dr. Horsefield, have seen and named the Birds, there can be little doubt respecting the correct-
ness of the names published.

Mr.Ogilby has justly observed, p.lvii, that as the faculty of rapid flight enables birds to set oceans and deserts at defiance,
s0 it enables them to choose their own temperature and climate, and therefore renders them not so well adapted as Mammals and
fresh-water f}m&s for studying all the laws of Geographical distribution. But as they transport themselves from one country to
another, as the seasons vary and become favourable for affording them food and a suitable climate, so are they better adapted than
any other class of animals for appreciating the changes which take place in the climate of a place at different seasons of the year;
so much so, indeed, is this the case, that in some places many of the operations of husbandry have been regulated by the appear-
ance and disappearance of birds. Knowing the changes which take place in the climate, vegetation, and cultivation, both of the
plains and mountains of India, as shown in the Meteorological Observations, p. xxxvii*, and at pp. 7, 9, 13, 14, 16, 20%, &c. and that
the animal forms varied also according to seasons as well as elevations, two plates of birds are figured while a few'of the animals of
different elevations are enumerated at pp. 6, 11, 12, 19, 24, 37, and 41. Birds (Plate 8) characteristi,c of the Himalayas, being in
form allied to those of European climates, are Carduelis caniceps, Garmlus bispecularis, and Turdus albicollis, Nob., of which
the specific name should be changed to T. albocinctus, as the former name is pre-occupied. Tropical forms, as exhibited in Certhia
Goalpariensis, Pitta brachyura, and Eurylaimus Dalhousix, are represented in Plate 7, as these, though common to the S.E., occur
so far North as 30° of latitude, in small numbers, and only during the rainy season, of which the peculiarities of climate and vegeta-
tion are indicated in the above-cited passages. The specimen of Eurylaimus Dalhousia> figured was shot at Mussooree, at 0,500
feet of elevation. This species was first described by Professor Jameson, in the Edinburgh Journal of Science, and not by Mr.Wilson,
as indicated in the Plate, and as | had been erroneoudy informed.



CORRIGENDA

Page.  Line

viii — 4 from bottom, for lat. 28° read lat. 23°.

ix — 9, for Eastern read Western.

x — 12 from bottom, for N.E. and S.W.read N.W. to S.E.

x  — 10 from bottom, for to 24° of latitude read 27° of latitude.
x  — 10 from bottom, for long. 75° read 74°.

x  — 10 from bottom, for long. 90° E. read 95° E.

xi — 7, for Patna5° read Patna 4°.

xii — 5, for N.E. read N.W.

6 — 13, for Fagonia Mysoriensis read Mysorensis.

6  — 14 from bottom, for Xanthochymus dulcis readpictorius.
7 — 14, for khadir read bangur land.

7 — 15, for bangur read khadir.

8 — 14 from bottom, for ocymum read ocimum.

9 — 21, for Lolium temulentun read temulentum.

9 — 6 from bottom, for Forskaol read Forskal.

12 — 2, from bottom, for Boa constrictor read Python.

13 — 20, for Bauhinia corymbosa read racemosa.

17 — 3, for Apocyenae read Apocyneze.

20 — 25, for Geoneptrix read Goneptrix.

22 — 4 from bottom, for stawberries read strawberries.

22 — 19, for Napalensis read Nepalensis.

26 — 29, for Saussurea religiosa read Dolomiaea macrocephala.
26 — 6 from bottom, for Gualtheria read Gaultheria.

27 — 5, and page 30 lowest line, for Trophis read Trapa.

28 — 10, for Cucubalus baccifer read bacciferus.

28 — 29, for southward read south-east.
29 — 12 from bottom, for C. Sasanquharead Sasanqua.

32 — 6, for Abies excelsa read Pinus excelsa.
32 — 13, for Carduus macrocephalus read Dolomiaeamacrocepliala.
33 — 19, for Squarrosaread Squamosa.

35 — 18 and37, also page 40 line 14, for Genista read Caragana.
36 — 26, for Lophophurus read Lophophorus.

45 — 7 from bottom, for Delpia read Delphia.

45 — 9 from bottom, for Aconitia read Aconitina.

54 — 11, for accidens read accedens.

54 — 28, for p. 48 read p. 44.

71 — 15, before Brassica Napus insert Rape.

71 — 16, before Myagrum insert Colsa.
84 — 14, for Sida abutilon read Sidatiliaefolia
105 — 4 from bottom, for Dipterocarpeae read Dipterocarpus.

138 — 17, and p. 122 line 4 from bottom, for Elasococcus verrucosns
read Elaeococca vemicosa.
119 — 9 from bottom, and p. 168 line 5, for Evonynius read Euony-

mus.
121 — 4, for Evonymus micranthus read Euonymus micrantha.
127 — 27, for Tab. 25 read 24.

132 — lowest, for Siam read China.

133 — 14, for Mcesuaread Mesua.

137 — 11 from bottom, for Dodonaea read Dodonaeaee.

146 — 24, for quantas read quintas.

155 — 12 from bottom, for pokn read puku.

157 — and elsewhere, for Zanthoxylum read Xanthoxylum.
161 — lowest, for Elais read EJegis.

ET ADDENDA.

Page. Line
164 — 3, for Venice turpentine read Chian.
164 — 4, for laudanum read ladanum.

167 — 21, for C. Royleanus read Royleana,

167 — 22, for C. spinosus read spinosa.

168 — 17, for M. Brongniart read Adolphe Brongniart

170 — 2 from bottom, for 4,038 & 7,443 read 4038 & 7443.

171 — 21, for Excaecaria Agallochum read Agallocha.

181 — 4, for Cesalpineae read Caesdpineffi.

182 — 6, and page 183 line 17, for A. leucophaea read leucophlaea.

185 — 25, after Cassia auriculata add turwar.

188 — 9, for ou read on.

189 — 25, for Crotalaria read Crotolaria.

195 — 4 from bottom, for yield Dragon's blood read yield akind of
Dragon's blood.

196 — 24, for Tab. 34 read 32.

196 — 32, for Tab. 34 read 32.

196 — 41, dele such and as.

197 — 12 from bottom, forHb, Hm. read Hb. Ham.

233 — 6, in Osmorrhiza deler.

239 — 9, for 10° of N. & S. read 10° of N. & 20° of S.

240 — 12, for of 20° read of 30°.

246 — 10 from bottom, for E. nivea read niveus.

246 — 9 from bottom, for cornigeraread cornigerus.

250 — 11 from bottom, for %ap.oi/fys read xupafyw.

253 — 14 from bottom, for thalactrifoliaread thalictrifoliii.

256 — 2, for sympiicifoliaread symplocifolia

256 — 10. for macrocarpum read macrocarpus.

259 — 22, for chrysanthemum read chrysantlmm.

268 — 8, for J. fruticosum read Jasminum fruticosum.

270 — 10 from bottom, for idnebted read indebted.

273 — 8 from bottom, for sylvestris read sylvestre.

274 — 12 from bottom, for ashmatica read asthmatica.

274 — 7 from bottom, for curassivica read curassavica.

295 — 14, for Tab. 70 read 72.

298 — 6, for boerhaviaefoliaread boerhaavifolia

309 — 18, insert Tab. 69, fig. 1.

309 — 20, insert Tab. 69, fig. 2.

323 — 27, for Indiaread Asia.

324 — 21, for Beilschmeidea read Beilschmiedia.

329 — 26, for fig. 2 rend fig. 3.

329 — 33, for fig. 3 read fig. 2.

344 — 23, for Dundar read Durdar.

360 — 27, for Mandrogoraread Mandragora.

364 — 6, for Pleurothallideae read Pleurothalleae.

370 — 15 for compestris read campestris.

388 — 15, insert Tab. 92, fig. 1.

388 — 27, insert F. verticillata, Tab. 92, fig. 2.

388 — 4 from bottom, for fig. 1 readfig. 2.

413 — 6 from bottom, for S. maritimaread Scirpus maritimus.

416 — 14 from bottom, defestop between Saccharum and Sara.

420 — 18 from bottom, for P. miliare read Panicum miliare.

421 — 26, for Jonas read Janus.

440 - 14, for c. 73 read c. 83.
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ILLUSTRATIONS

OF THE

BOTANY OF THE HIMALAYAN MOUNTAINS.

THE introductory observations having enabled us to appreciate the extent and
general nature of the territpries comprised within the boundaries of India, and shown
the genera uniformity, or rather ailmost insensible gradation of temperature, on which
so greatly depends the natural distribution of animal and vegetable forms, as well
as those which are the product of art, we now proceed to the more immediate
object of this work; that of illustrating the Flora of the Himalaya Mountains. Here
we shal find the changes in climate more rapid at successive elevations, and the
modifications in plants correspondingly great, whether we ascend the great moun-
'tain ranges near the Southern extremity of India or those towards its most Northern
limits. It is necessary only to enumerate the sources whence our information has
been drawn, to show that these have been sufficiently extended to alow some
reliance being placed on the inferences which are deduced.

The situation of the Honourable Company's Botanic Garden at Saharunpore in

- 30° of Northern latitude, one thousand miles to the north-west of Calcutta, elevated
as many feet above the level of the sea, and placed nearly at the head of the extensive
plain which forms the great Gangetic valley, was admirably adapted for enabling an
observer to obtain a knowledge of the Flora of the plains of Northern India, as well
as of the Himalayan Mountains, it being within thirty miles of the commencement of
the successive ranges which form that great barrier between the dominions of the
British and the territories of the Chinese.

The herbarium consists of at least 3,500 species; collected, 1st, in the plains which
form some of the north-western provinces of India, from 28° to 31° of N. lat. or from
about Delhi to the banks of the Sutledge; 2d, of plants growing in the mountainous
tract included between the latter river and the Ganges, or between 30° and 31£° of

' B ' N. lat.
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N. lat. from the level of the plains up to the Snowy Passes; with these may be
enumerated the plants of Cashmere, which can only be considered a valey of the
Himalaya; the third portion consists of plants from Kunawur, a country which being
beyond the influence of the periodical rains, has its climate, and consequently many of
its animal and vegetable productions, sufficiently modified to entitle them to a separate
consideration.

The researches both in the hills and the plains having been carried on at al seasons
for a series of years, the collection may be considered as giving (with the exception of
the lower tribes of Cryptogamic plants) a very far idea of the Flora of that part of
India

The plants from Cashmere were obtained in 1828, 1829, and 1831, by means of
native plant collectors sent with the northern merchants, on their return to that valley
after disposing of their annual investments of fruit and shawls in the plains of India
Along with dried specimens, seeds and living plants were dso brought down, and
grown either in the Saharunpore Botanic Garden or in the Experimental Nursery in the
Hills. This collection can only be consdered as giving a general idea of the nature
of the Flora of that far-famed valley.

The collection from Kunawur, consisting of several hundred species from a cold and
arid country, made in two years during the seasons of vegetation, will give a very good
idea of the nature of the Flora of that tract. The first collection was made for me in
1825, by the late Lieutenant Maxwell, of his Majesty's 11th Dragoons, and the second
by my plant collectors in 1831. With these, through the kindness of the distinguished
Mr. Brown, | have had an opportunity of comparing a collection in his possession,
made by R. Inglis, Esq. of Canton, in the year 1830, as well as a small collection in
the British Museum made by that adventurous traveller the late Mr. Moorcroft, in his
journey beyond the Himalaya; afew specimens from the same tract of country sent to
Dr. Wallich by Messrs. Webb, Moorcroft, and Gerard, may be seen in the East-India
Herbarium.

That attention may not appear to have been confined to too limited a portion of
the Himalaya, the magnificent herbarium formed by Dr. Wallich, and presented by
the Honourable the Court of Directors of the East-India Company to the Linnean
Society, has been constantly consulted, for the purpose of showing either analogy or
difference in the vegetation of different portions of the Himalayas. The plants of
these mountains in the above collection consist of specimens from Dr. Wallich's
plant collectors in Kemaon, a portion of the Himalaya extending from the Ganges
to the Gogra, together with many sent by Drs. Govan and Gerard, from Garhwal
and Sirmore. The great proportion, however, conssts of plants collected by Dr.
Wallich himsdf in Nepal and its mountains, together with some from the same
country collected by Dr. Buchanan Hamilton. The most southern and aso most
western point from which any considerable collection has been obtained by Dr.
Wallich's plant collectors is from the mountains above Silhet and Pundooa—so

that
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that the space whence the several collections have been formed extends over ten
degrees of latitude and nearly twenty of longitude.

Though there is no intention, in the present work, of treating of the Botany of
India in general, yet as it is proposed particularly to note, not only the difference in
the vegetation of the Hills and of the Plains and the distribution of particular families,
but aso for what other plants, chiefly the useful products of similarly constituted
countries, India is peculiarly adapted, it may not be improper to remark, that the
observations respecting the distribution of different tribes will be deduced from the
collections and works of Drs. Roxburgh and Buchanan, Wallich and Wight, as well
as from the author's own collections made in the most northern provinces of India.

It is hardly necessary, after the liberality with which Dr. Wallich placed his
treasures in the hands of the Botanical World, to mention, that previous to his
departure for India he expressed his most anxious desire that every possible use
should be made of that portion of his collection which he had not himself had an
opportunity of publishing, and joined in an application to the Honourable the Court
of Directors, that his unpublished drawings should be placed at the disposal of the
author for the purpose of selections being made for the present work, Major-General
Hardwicke has aso most kindly placed in the author's hands ten volumes of drawings
made in the plains of Northern India, and aso while travelling nearly thirty years
ago in the Himalayas. These, when so used, will be duly acknowledged, but the
greater portion of the illustrations will be from drawings made under the author's
own direction. These were executed by the Honourable Company's painters, who
during Dr. Wallich's absence in England were by the orders of the then Governor-
General of India, the Earl of Amherst, sent from the Botanic Garden at Calcutta
to that of Saharunpore.

Some explanation may perhaps be expected upon the preference given to the
publication of the illustrations according to the natural families, as well as upon
the particular series which has been adopted. For the latter no better reason than
that of convenience can be assigned, as the celebrated De Candolle is the only bo-
tanist who has attempted an arrangement of all plants according to their natural
families. For the adoption of the natural method of classification, no apology is
in the present day necessary, as the advantages have been so frequently displayed
ever since the illustrious Mr. Brown proved them in his Prodromus of the Plants of
New Holland, and has so often illustrated them by his luminous observations on
the Flora of different countries; a course which has been followed by the great
Humboldt and other celebrated botanists. For whether we consider the structure,
classification, geographical distribution, properties, or uses of plants, in every way
does the natural method afford numerous advantages, particularly as our observations,
instead of being confined to species and genera, may in general be made applicable
to whole tribes of plants.

This we shall see to be more particularly the case in noticing the geographical

E O distribution
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distribution and uses of different families of plants, and in making the application to
India of the result of our observations; for no where is the field more extended,
and at the same time more favourable for acclimating the useful productions of dif-
ferent countries. In the peninsulaof India, and in the neighbouring island of Cey-
lon, we have a climate capable of producing cinnamon, cassia, pepper, and carda-
moms. The coffee grown on the MalabaF Coast is of so superior a quality as to be
taken to Arabia and re-exported as Mocha coffee; the Tinnevelly senna brings the
highest price in the London market; and there is little doubt that many other valu-
able products of tropical countries may be acclimated, particularly as several are
already in a flourishing condition in the Botanic Garden at Calcutta, such as the
cocoa and nutmeg, as well as the camphor, pimento, cajeput, and cashew-nut trees.
In the Neelgherries a favourable site might without doubt be found for the cinchona,
aswell as the different kinds of ipecacuanha; and as the potatoe has been intro-
duced into amost every part of India, equal success and considerable benefit would
probably result from introducing the different kinds of arracacha, so much prized for
their roots as food for the natives of South America

Along the coasts of the Bay of Bengal the cocoa and areca-nut palms flourish and
abound, and the continent every where produces indigo, cotton, tobacco, sugar, and
opium. The first, hardly of any note as an Indian product thirty years ago, is now
imported in the largest quantities into England. The cotton, though indigenous to
India, has not been in any way improved, though many provinces seem peculiarty
well adapted for the culture, particularly Malwa, and those to the north-west. The
tobacco brought home by Dr.Wallich from Martaban was pronounced by competent
judges in England to be equal to the best from America; while the Persian tobacco,
the produce of a peculiar species, the Nicotiana persica of Dr. Lindley, is celebrated,
and commands a high price both in India and Europe. This, there is every proba-
bility in considering, would succeed well in the N.W. provinces which are nearest its
native country. The opium of Patna is preferred in China, and that of Malwa bids
far to rival Turkey opium in the European market. The sugar-cane is cultivated in
every part of India, but very inferior sugar has hitherto been produced; lately,
howe\./er, a manufactory has been established near Calna, a new mine opened in the
Burdwan coa formation, and very superior specimens of sugar sent home. Here
the occurrence of sugar at the surface of the soil, and coa only afew feet below it,
in a country where labour is so cheap, ought to be attended with decidedly favourable
results. If from these we turn our attention to other products, we shall still see
that there are great capabilities even where we should least expect them : for though
India is generally looked upon chiefly as a rice country, wheat has been imported
into and sold at a profit in England from the northern provinces, and flour for
making starch is now one of the annual exports from Calcutta. Of dyes, medi-
cinal drugs, resins, and gums, there are great varieties, and more might be success-
fully introduced. Timber of every kind is every where abundant, the coasts pro-

ducing
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ducing teak, ebony, and many others; the interior, saul, sissoo, bamboos, and rattans,
while a great variety of plants, though but little known, yield excellent material for
cordage.

The northern provinces and the hills forming the more immediate object of thiswork,
will be more fully considered in the sequel; it is sufficient at present to observe, that
at one season they grow European grains and at another those which are peculiar to the
tropics: and that many perennials of both these two climates seem to succeed equally
well in the northern provinces of India; here, therefore, many of the useful products
of Persia, Arabia, and Barbary, might be grown.

The hill provinces enjoy nearly similar advantages; the forests are formed of oaks and
pines, and the hill-men make their strongest ropes for crossing rivers with hemp, which
every where abounds and is of the finest quality; opium, rhubarb, and turpentine, form
articles of commerce, as well as musk, Thibet wool, and borax from the other kingdoms
of Nature.

Somewhere in the valleys at the foot of these hills, or at moderate elevations, the
more generally useful productions of European countries might be successfully intro-
duced, as the olive and the hop; the latter would be particularly beneficial, as a
brewery has been established in the hills, where the climate is excellent.

Here also, as | have recommended in areport to Government, there is considerable
prospect of success i the cultivation of the_ tea plant, for the different elevations allow
of every variety of climate being selected, and " the geographical distribution of this
plant is sufficiently extended to warrant its being beneficially cultivated."

The above few examples will be sufficient to show that in the climates where these
varied productions grow, others from different countries may be successfully introduced.
It is not to be expected that equal success will attend every attempt, but where so many
circumstances are favourable there is little probability of failure in many, if the proper
means are adopted for ensuring success ; and these consist chiefly in applying to one
country our knowledge of the climate and productions of another, where any similarity
of circumstances occur ; and | entertain sanguine expectations that, with moderate
attention and proper encouragement, the products of India may be still more varied,
amost indefinitely increased in quantity, and very much improved in quality. Hitherto,
instead of endeavouring to call forth the resources of the country, it seems rather to
have been wished to repress its energies, by charging upon articles of well-known inferior
guality a higher duty if imported from the East-Indies than from other parts of the
world.

Having mentioned that considerable uniformity of temperature and of vegetable pro-
ductions occurs over avery great expanse of Indian territory, we proceed to adduce
specimens from some of the most northern parts as an indication of the truth of the
observation. Delhi, the capital of Northern India, situated on the western bank of the
Jumna, nearly at the upper part of the inclined sope which forms the plains of India,

IS elevated about eight hundred feet above the level of the sea. The soil is barren and
remarkable
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remarkable for its saline efflorescence, and the wells for the brackishness of their water.
The rocky soil, aways exposed to the solar rays, absorbs much heat, and a high
temperature with considerable dryness is produced in the hot weather; but from the
openness of the country, and exposure to winds which pass over extensive lakes in the
vicinity, a greater degree of cold is produced in winter than we should otherwise expect.
We do not therefore find in the Floraround Delhi such plants as Guittifera, Anonacece,
and Srychnca, which requiring moisture with heat, flourish in the southern provinces
of India. But the climate in general being favourable, and the minimum of cold not
long continued, we find many of the plants which are common in warmer parts of India,
but which are not found at Saharunpore. Among these may be enumerated Ailantus
excelsa, Prosopisspicigera, and Salvadora perska, with Capparis aphylla, and species of
Hibiscus, Grewia, and Flacourtia, as shrubs, together with such herbaceous plants as
Anisochiluscarnosus, MruaJavanka, Elytraria crenata, Fagonia Mysoriensis, Lepidagathis
cristata, Acanthus Madraspatensi s, Echinops echinatus, Cenchrus echinoides, also species
of Cocculus, Leucas, Aristolochia, Polygala, and lonidium. Cochlearia flava spreads aong
the banks of the Jumna, nearly up to Delhi. A species of Farsetia and Linaria ramo-
sissma are found; the latter only enumerated in the Flora of more southern parts
of India; while a Salsola, which is common, indicates the saline nature of the soil.
Balanites JEgyptiaca, Alhagi maurorum, Salvadora persica, and species of Ethulia,
Heliotropium, &c. are remarkable as occurring al over the Northern provinces of Hin-
dostan, and being equally common in Egypt, while the presence of a species of Pknomon
and one of Kentrophyllum is interesting, as forming a point of resemblance to the Flora
of the South of Europe.

Most of the plants which have been enumerated, | aso found on the hills near
Lohargaon and Mirzapore; several were recognized by Dr. Wight as occurring in the
most southern parts of the peninsula, and nearly al have been described by Dr. Rox-
burgh as occurring in the neighbourhood of Samul cottah. ‘

To show the effects of protection and culture, Xanthochymus dulcis may be adduced
as aremarkable instance ; this tree, which is found only in the southern parts of India,
and which would not live in the more exposed climate of Saharunpore, exists as a large
tree in the garden of the King of Delhi; but here, surrounded by the numerous buildings
within the lofty palace wall, in the midst of amost a forest of trees, with perpetua
irrigation from a branch of the cana which flowsthrough the garden; an artificid climate
is produced which enables a plant even so sensitive of cold as one of the Guittiferce to
flourish in the open air at Delhi, where it is highly prized, and reported to have milk
thrown over its roots, as-well as its fruit protected from plunder by a guard of soldlers

The animal kingdom does not present many peculiarities to distinguish this district
from that of India in general. The Lion is however amost peculiar, being found
beyond Hans on the edge of the desert. The Neel-gae is common in the plains, and
the Porcupine and a species of Hedgehog which | have called Er'maccus Indians, and
the short-tailed Manis, are common about Delhi.

In
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In crossing the Jumna in the latitude of Delhi, and entering the Doab or flat country
between that river and the Ganges, a considerable difference is observed in the vegetation,
the arid-looking thorny shrubs having disappeared, and the trees become more luxuriant;
this is consequent chiefly upon a change of soil, and is more observable as we approach
Meerut and Saharunpore;,—if we take the latter as an example, we shall obtain a fair
specimen of the Flora of the plains of northern India.

The district is flat with but slight inequalities, intersected by severa rivulets and
watered by the Doab canal. The soil is generally clayey with a proportion of sand,
having a substratum in many places of hard and retentive brick clay, and in some
situations kunkur, imbedded in masses sometimes large enough to be used in the erection
of tombs, but is generally employed only for making a coarse kind of lime. Below
this, small gravel is brought up in digging wells. A part of the district is rather more
elevated than the rest, therefore drier ; and water being more distant from the surface,
the wells are deeper; thistract is called khadir, while towards the hills and beyond
Kheree, the ground being low, moist, and frequently overflowed, is called bangur land.

The climate has been described as being that of India in general; but modified

by the more northern position of Saharunpore, as the cold commences earlier, con-
tinues later, and is succeeded by a short spring in February and March, when the
deciduous trees come into leaf, and the greater number into flower; the heat in May
and June is considerable, and the rains plentiful. The periods of occurrence of
the maximum and minimum temperature (105° and 37° in June and January) being
remote, the rise and fal very gradual and divided between severa months, a degree
and continuance of cold weather is produced, which alows of the growth of many
annuals apparently incompatible with the Flora of the country; while the great
rise of temperature in the hot months, and the influence of the periodical rains,
permit the successful cultivation of tropical plants, which appear equally at variance
with the European-like cultivation of the cold-weather months; as the great heat,
" however, is never very long continued, nor the cold excessive, many perennials both
of tropical and temperate climates thrive here in the open air, and this latitude
may be considered as being nearly the northern limit of the Flora of India, as well
as the southern boundary of that which is called the Oriental or Persian region.

Tropical plants cannot easily extend beyond this, for though they can resist a
moderate degree of cold in a dry atmosphere, in the north-western provinces there
is always a good deal of rain about Christmas, when the cold, much increased in
consequence of the freer radiation which ensues on the clearance of the atmosphere,
combined with the moisture, is injurious to many plants, which have besides to
undergo great vicissitudes of temperature instead of the equality of the tropics.
Hence in valleys and in the midst of thick forests, where the climate. is moister,
the radiation less free, and the range of the thermometer less extensive, we find the
same plants reaching a much higher latitude than in the open plains. This we
shall see strikingly exemplified as we pass through the belt of jungle in ascending

the
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the Himalayas from the plains. With respect to perennials of more temperate cli-
mates, though many thrive, others, as well as most from alpine situations, suffer,
not so much from the great heat, which when shaded from the direct rays of the
sun they resist, nor from the equable moisture of the rains, but from the clear
weather which succeeds, when there is aways a good dea of moisture, with great
heat during the day and considerable cold at night: a state of the atmosphere which
is not only hurtful to plants, but injurious to the human frame; we cannot there-
fore expect to find, either in a wild or cultivated state, such plants as the Gut-
tiferce, impatient of the least degree of cold; for even the mangoe, though flourish-
ing as a tree and producing fine fruit, requires when young to be defended from
the cold by a covering of grass; the same may be said of the custard apple {Anona
squamosa), of which indeed old plants are frequently killed by the cold of winter.
The plantain, covered by sheathing petioles, is enabled to resist a greater degree of
cold, and survive through the winter, while the more delicate Papaya is generaly
killed. The pine apple does not flourish, but the Agave is as vigorous as in more
southern latitudes, and Pandanus odoratissimus is only kept aive in the shade of
trees. The arboreous vegetation is the same as generaly found in the plains of
upper India, consisting amost entirely of Dicotyledonous trees, which lose their
leaves in the cold weather as completely as trees in more northern climates. The
Monocotylenous trees consist only of Phoenix sylvestris, and of the almost stemless
Phoenix humiliss.  The most common trees are Dalbergia sissoo, Acacia Serissa,
Arabica, and Farnesiana, Cedrela Toona, Butea frondosa, JEgle marmelos, Fcronia
elephantum,  Nageia Putranjiva, and species _ of Melia, Ficus, Morus, Trophis,
Bauhinia, Cordia, Gmelina, and Prcmna. Of shrubs, species of Zizyphus, Cap-
pan's, Carissa, Vitis, Vitex negundo, Buddleia Neemda, Guilandina Bonduc, and
Cratceva religiosa.  The smaller herbaceous plants consist chiefly of species of
Cassia, Hedysarece, Justicia, Barleria, several Cucurbitacece, EuphorbiacecB, Sda,
Carduus, Cirsium, Chondrilla, Ccesidia, Cotula sternutatoria, Ocymum, Leucas, Cis-
sampelos,  Vallaris pergulana, Cardiospermum llalicacabum, Plumbago Zeylanica,.
Gisekia pharnacioides; also of Corchorus, Achyranthes, Portulacca, Trianthcma, Celsia,
Trichodesma, Heliotropium, Boerhaavia, Aneilema, Aloe, Anthericum, Gloriosa supcrba;
Costm Nepalensis is the only one of the Scitaminea, which escapes to any distance
from the hills, and Zeuxina sulcata the only orchideous plant found in the arid
plains, and this is spread al over India, from Ceylon to Saharimpore. The bam-
boo is only found in a cultivated state; the other gramina consist of Sporobolus,
Polypogon, Eragrostis, Rottboellia, Saccharum, Andropogon, and Anthistiria, with
species of Panicum, Paspalum and Elytrophorus.

In the vicinity of water and in moist situations, many of the same plants, that are
commion in other parts of India in similar situations,: are found, here. llerpestls
monniera, Gratiola juncea, Hydrolea Zeylanica, Sphenoclea Zeylanica, Limnoph'ila
gratioloides, Jussicca repens, Marsilea diiadrifolia, together with species of Coix,

Leersia,
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Leersia, Sagittaria, Pontedera and Butomus, and with these along the edges of streams
we generally find species of Polygonum, Rumex and Ta?narix, and as aquatics Nelumbium
speciosum, Euryale ferox, Damasonium Indicum, Trapa bispinosa, several species of
Nymphtea, Utricularia, Potamogeton, Lemna, one Typha and Vallisneria; along with these
Ranunculus sccleratus and aquatilis are found; the former in every part of India,
but the latter 1 have only met with in the Northern provinces. Here we have a good
instance of the equalizing effects of water in producing uniformity of temperature, for
we have in one situation many of the same kind of plants which occur in more northern
latitudes, as well as in the most southern parts of India.

The plants hitherto enumerated are either those which, from being perennial, give the
character to the Flora, or occurring in the rainy season, assimilate it more to that of
tropical countries. But in the cold weather, or from November to March, when the
temperature becomes low, and the ground as well as the atmosphere dry, species, gene-
rally only single ones, of colder latitudes, elevated sites, or of European genera, make
their appearance, as of Potentllla, Campanula, Arenaria, Spergula, Lithospermum,
Tradescantia and Poa. The following plants appear to be identified with those found
in northern latitudes; some have no doubt been spread with the Cerealia, others have
crept down from the hills, or spread themselves from more northern latitudes:
Malva rotundifolia, Veronica hederifolia, Fumaria Vaillantii, Anagallis cceruka, Sonchus
oleraceus, Antirrhinum Oroniium, Slene conoidea, Saponaria vaccaria, Avena fatua and
Lolium temulentun; Verbena dfficinalis and Zapania ??odiflo?*a, more extensively diffused,
are aso found here; Peganum Harmala is found a little to the north of the district near
the Sutledge, and aso in the vicinity of Agra, but it has probably been introduced
into the latter, as its seeds still continue to be used in medicine by the natives of India.

From the foregoing enumeration it is evident that, with the trifling exceptions men-
tioned, there is great uniformity in the vegetation of different parts of the widely
extended plains of India, as severa of the plants found in the northern parts of the
Continent are equally so in the southern parts of the Peninsula, as well as in the
island of Ceylon, and some even, as enumerated by Mr. Brown, on the eastern coast
of New Holland. Aloe perfoliata, Guilandina Bonduc, and Gisekia pharnacioides,
occur in Africa as well as in every part of India; while species of Cratceva are
found in both, as well as in America. Lantana is generally considered an American
genus; but there is no doubt that one, if not more species, are indigenous to
India, as | have found it common in the north-western provinces, and Dr. Wallich
in Rohilcund. He had also a species sent him from the Neelgherries; and Z. nivea
of Ventenat was also most likely obtained” from the Peninsula, while Forskai)l met with
L. vihurnoides in Arabia. Cactus Indicus, Roxb.y another plant common about Saha-
runpore, and indeed over al India, is the only species, not only of the genus,
but of the family found out of the New World ; though Dr. Roxburgh has dso a
Cactus Chinensis, but it is doubtful whether the former may not have been introduced

into India.
c ' : ~ Having
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Having seen that both the climate and vegetation partake at different seasons of the
year of the nature of both temperate and tropical parts of the world, we shall be less
surprised at finding the cultivation likewise participating in this double nature, and the
northern enjoying, like the southern parts of India, twa crops during the year: the one
called the khureef or rain crop, sown in May and June and reaped in October ; the
other sown in October and reaped in March and April, caled the ntbbee crop.

The latter, embracing the months which approximate in temperature to that of the
seasons of cultivation in colder countries, corresponds with them aso in the nature of
the grains cultivgjted ; as, for instance, of gramina, wheat, barley, oats, and millet; of
leguminous plants, peas, beans, vetch, tares, chick, and pigeon peas; of cruciferas
species of Snapis and allied genera cultivated for oil seeds; and of the umbelliferce, the
carrot, coriander, cummin, species of Ptychotis and Fceniculum panmorium; as well as
of other tribes, tobacco, flax, safflower, and succory. Hemp exists in abundance in a
wild state, but is only used for making an intoxicating drug. Almost al the esculent
vegetables of European countries succeed remarkably well in the cold weather in India.

In the rainy season a totally different set of plants engages the agriculturist's atten-
tion, as rice, cotton, indigo, maize ; Holcus Sorghum, species of Panicum, Paspalum,
and Eleusine; of leguminous plants, species of Phaseolus and Dolichos, many of the
Cucurbitacece, aswell as Sesamum, and the species of Solatium for their esculent fruit.
Ginger, turmeric, and pan, or betel leaf, do not extend quite so far to the northward.
The Crotalaria juncea and Hibiscus cannabinus are every where cultivated for the purpose
of yielding fibre for rope-making.

As we have seen with perennials of other kinds, so it is with those yielding fruit of an
edible nature; many, both of tropical and temperate climates, succeed nearly equally
well in the northern parts of India; so that, taking the Saharunpore garden as an
example, we have collected in one place, and naturalized in the open air, the various
fruit-trees of very different countries, as of India and China, Caubul, Europe, and
America.

Of those belonging to hot countries, we have the plantain, custard-apple, shaddock,
orange, lemon, and guava, with the mangoe, tamarind, and others, which are common
in every part of India. Of Chinese fruits, the Leechee, Loquat, Longans Wampee, flat
peach, and digitated citron, are perfectly naturalized. Of fruit-trees from more northern
countries, as Caubul and Cashmere, and from the Hills or Europe, there are the almond,
peach, nectarine, apricot, plum, pomegranate, grape vine, apple, pear, quince, mul-
berry, fig, and walnut. Of useful trees of cold countries, which thrive in what is at
some seasons so hot a climate, pines, oak, maple, dog-wood, service-tree, holly,
juniper, and box. Of American trees, besides those first enumerated, the logwood,
mahogany, Parkinsonia acukata and Acer negundo may be instanced as perfectly
naturalized.

That to hope for success in the cultivation of a still greater number of the useful

plants of other countries is not chimerical, is evident from the result which has already
attended
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attended the attempts which have been made, particularly when we take into con-
sideration that countries which have many valuable productions of their own, have
already possessed themselves of those which were originally peculiar to India. It is of
some parts of China and Japan, as well as of America, New Holland, and the Cape,
parts of Persia, Arabia, and the north of Africa, corresponding in latitude and a good
deal in climate, particularly in having hot summers and rather cold winters, that it
would be the most desirable to acquire the productions, whether these be the gift of
Nature, or the result of the successful application of Art.

The distribution of the animal kingdom does not present any thing requiring particular
notice, except in those which are migratory, for the others being always subject to the
influence of temperature, partake of the uniformity in-distribution all over India, which
we have seen to characterize the climate and vegetation.

The camel, buffalo, and bullock form the beasts of burden; the latter alone used
for agricultural purposes; though the climate and soil being dry, and the pasturage
good, the district is favourable to horses, and the breed has been of late years much
improved by means of the Company's stud. Tigers were formerly common in the very
centre of ‘the district, but the increase of cultivation has removed the jungles, with its
inmates, to the outskirts: now the antelope roams over the plains, and the peacock is
found near most villages where there are groves of trees. The other Mammalia are those
common in almost every part of India. The otters, which are very abundant near all
the rivulets, are perhaps less common in the southern provinces. The ruttel is con-
sidered only avariety of that found at the Cape, while the caracal is identical with that
found in Persia and the north of Africa.  With regard to the feathered creation the
variety is greater, as they have the power of changing their habitation according to the
seasons. In the rains numerous Grallce and Anseres make their appearance ; among the
latter the pelican, with many, towards the close of the season and in the cold weather,
which are well known as English ducks and teal. The Chinese jacana and purple
galinule are also seen, as well as coots and rails; together with the ibis, curlew, bittern,
and egret. The different kinds of game, as black and grey partridge, quail and snipe,
and among the latter, Scolopax capensis. The starling, oriole, and cuckoo, make their
appearance chiefly in the spring. The insects met with are those common in every part
of India, and several have been recognized in my collection by Mr. Wilson Saunders
as adso found by him at Calcutta and Madras. Of these may be instanced the fire-fly,
which attracts every one's attention, as well as several of the Coleoptera, as the Copris
Molossus, Lamia rubus; and of butterflies, Papilio Epius, Vanessa Almana, Pie?is hyparote,
Terias Hecabe, Eablcea Plerippusy and Phalanta antica, are among others which are
common in the northern, as in the most southern parts of India.*

It

* These, together with some hill specimens, have been examined and named by Mr. Samoueile, of the
British Museum, to whom | fed much indebted for his kindness.
c2
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It is generdly wel known that the bases of the mountains in India are every where
covered with a thick, and often impenetrable jungle, and that a broad strip of this
nature extends adong the whole foat of the Himalaya from Chittagong to the Sutledge.
Tins gradualy diminishes in breadth and density the further we proceed to the north-
ward” until m the country beyond the Jumna it is scarcely perceptible.

. The greater portion of the land occupied by this tract of jungle is low, and being
inundated durfng the rainy season, as wdl as by the hill streams frequently overflowing
their banks, [S generdly in a moig state, and has hence been cdled the Turrai, or
moig land. The powerful rays of a nearly vertica sun beating upon this, and a dense
mass of vegetation, where there is little circulation of air, produce a heated and moist
amosphere h:ghly favourable to the production of tropical plants. From the southern
and eastern parts of this tract, on the confines of Silhet and Chittagong, Drs. Roxburgh
and Walhch obtained their splendid specimens of tree-ferns, and numerous species of
Satarmnece, of Epiphytal Orchid, of Piperacece, Ebenacece, Bignoniacex, Myrtacea,
Byttnenacee, Malvacee, Guittifere, Dipterocarpea, Anonace, and Dilleniace]

. éccordi ng, however, as we approach the north-western limits of this tract, so do we

t, i . . . . .
Tr. 2| "l t* S:':\me CaUSES oPerate iD a 1ICSS deSree> SOdAstheJungIedlm|n|sh in

breadth and density, the country becomes drier, and the atmosphere less moist. In
conseggnee, hewever, of the increased cold of the winter months, the more strikingly
X-TIXIIIIISPTMj’?q sol.nsf aEuroPean % » * dAa e s make ther appear-
- v 18 St considerable lleat combined wkh 7~ ture, N NN g
jnany of the plants which are common in Bengd and Silhet, in‘the Peninsula, and even
n Java, creeping to a much higher northern latitude aong this favourable tract, than

they can do in the«pen plains.

In the mogt northern parts, the jungle conssts generaly of large trees and long-
grass ; the latter is annually burnt down for the purpose of alowing cattle to feed upon
jhe young blade, which immediately shoots up on the remova of the old grass. The
-ow range of hills is covered with trees and herbaceous vegetation, and the valley of

Ugyrg, m the _unclear args, with dense amost impenetrable for It is
i-l-?’v-l?eui-l-,\,\l%mﬂaﬁe?qﬁaenon o e RO T the Flora oF Thes
ow i sand of thevalley, as there is between them a general uniformity, adapting

each for thy g pport of many of the animals and plants which occur in perfection in

no .
thenTix 16w KktitUdeSu  For though the hinasarag and wild buffdo are not found to

" er' Ilward of the Ganges, the elephant here reaches his most northern limit.
g s, eopard's, kyenas, lynxes, and bears are common, aswell as Smla rhesus and
gn’?ef-l-l. ACAx A the Stagr the sPotted and hoS deerst with the four_homed
angope. I jungle fowl, Jlorikin and leek (Otis Bengalemis and auritus), horn-hill,
an’_agreen pigeon (Columba Jayapiea), With Pieus Bengalensis, are esmen %lﬂiﬁ‘éﬁj
?HEI %@f&ﬂ'm Pa'ae lis remarkable as a butterfly found aso by Dr. Horsfield i
a . . . .
CeTtrd | TO16n A BoECOnStrictoris found in yha gyer hills as well as in those of
n~ia As indicating the vicinity of a cooler climate, a pecies of pheasant
(P.leuconotus)
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(P. leuconotus) may be noticed as existing with the jungle fowl in these hills, and the
woodcock is occasionally shot in the Doon in winter.

According as we have seen to be the case in the plains of Upper India, so do the
valeys at the foot of the Himalaya enjoy a climate and vegetation partaking at
different seasons of both the temperate and torrid zones. At Deyra, elevated about
two thousand feet, with a maximum and minimum temperature of 101° and 37°,
where snow occasionaly fals, we find many of the plants of Lower India more
flourishing than in the neighbouring plains. As, for instance, Artocarpus integrifolia,
Psidium pyriferum, and different kinds of limes and plantains. Rice, with n.any of
the smaller grains, forms the chief cultivation, though wheat and barley are not
neglected, but very little gram (Cicer arietinurri) is cultivated. This difference in a
cooler climate can only be ascribed to the greater moisture, as well as to the less
free radiation which takes place during night in these valleys than in the open plains.

As arboreous vegetation is characteristic of tropical countries, so we find in the
doons or valleys a the foot of the Himalaya a profusion of trees, many of which are
common in more southern parts of India; and arborescent species of genera, of which
herbaceous ones are found in colder parts of the world, as of Terebinthace<£, Seme-
carpus anacardium, Buchanania latifolia, Spondias mangifera, Boswellia glabra, Garuga
pinnata, Odina Wodier; of Leguminosce, arborescent species of Cassia, Bauhinia, Dalber-
giay Pongamia;, Bauhinia corymbosa and Robinia ??iacrophylla exist asimmense climbers,
and the Acacia Catechu in great abundance, affording its extract as one of the articles
of commerce; while Cathartocarpusfistula, Butea frondosa, and a species of Erythrina
when in flower, form the great ornaments of the forest. Of Malvacece and Tiliacece,
severa species of Hibiscus and Grewia; Byttneriacea, species of Serculia and
Kydia; Aurantiacece, Murraya, Glycosmis and Citrus; Bombax heptaphyllum, with its
trunk supported by great buttresses. Myrtacecz, Eugenia and Carey a; Combretacea,
gpecies of Terminalia, Conocarpus and Pentaptera; species of Nauclea and Hymeno-
dictyon, Rondeletia, with Coffea Bengalensis, and others exist as species of Rubiacece;
of arborescent Boraginece, species of Ehretia; and of Euphorbiaccce, Phyllanthus Enm*
blica, species of Rottlera, Briedeliag and frutescent species of Euphorbia; of Urticece,
Artocarpus lacucha, numerous species of Ficus and of Tropliis. Among the other
trees worthy of notice Diospyros Embryopttris and Moringa pterygosperma may be
mentioned, as well as the Saul or Shorca robustag with its durable resinous wood,
shining leaves, and showy clusters of flowers, forming in many places a forest
extending for many miles without the interposition of any other tree. Marlea
begonifolia, Pogostemon plectranthoides, Panax odor a, Psoralea coryiifolia, Biophytum
scnsitivum, and Smithia sensitiva may be instanced as plants found in the most southern
parts of India, and some even in Java. Of herbaceous plants the forms are aso
very tropical, consisting of species of Curcuma, Zingiber and Globba, as well as of*
Pothosy Piper and Begonia; PJatanthera gigantea, and Saccolabium guttatum may be

taken as specimens of the Orchid®&c. Cyrtopcra obtusa and Jlava, with Eulophia
herbacea
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herbacea occurring in the valley within the hills, and the last also in the Kheree Pass.
Bamboos are common at the foot of the hills, and the plantain seems to be wild
in some places. It is not the least interesting feature in the Flora of the northern
portion of this tract that the palms here attain their highest limits, a species of
Calamus being found in the valley itself; and a Phoenix, which | have caled humilis,
from its never attaining above a few feet of elevation, exists alongside of the Pinus
longifolia, which is the only one of the Indian Coniferce found at so low an elevation
as two thousand feet. The existence of European and tropical forms in juxtaposition
is an interesting fact for the Geologist, particularly when it is considered that the

vicinity of lofty hills affords a still greater number of the former, while the valley
is filled with the latter.

That it is not, however, devoid of other characteristics of a more temperate cli-
mate, we observe, from finding species, generally only single ones, of the following
genera: Pinus, Ulmus, Salix, Gentiana, Campanula, Geranium, Rosa, Rubus, Cle-
matis, Viola, and Galium. ,

That smilar vegetation characterises the forests further to the eastward may be seen
in the accounts, by General Hardwicke and Mr. Traill, of that passed through in
entering Kemaon, which is described by the latter as consisting of Saul, Sssoo, and
bamboos, and called in Bishop Heber's Journal " the belt of death.” If we pro- .
ceed still further in the same direction, the low land lying between -Nipal and
the plains of India will be found of the same nature, both with regard to climate
and vegetation. Dr. Buchanan describes it as hot and unhealthy, the vegetation the
same as in other parts of India, and similar to what we have already seen charac-
terizing the tract between the Ganges and Jumna, Bounding this on the north is a
region of nearly the same breadth, consisting of small hills covered with numerous
trees, which, according to Dr. B., resemble those of Goa para; and from the instances
given, likewise those found in the hills near Hurdwar, as we find among them Saul,
Sssoo, Toon, Catechu, and Pinus longifolia. The nature of the vegetation in the most
southern part of this tract has aready been indicated as occurring in the districts
of Silhet and Chittagong, where the several Palms are found with the Tree-fern.

As in ascending mountains, the same decrease of temperature is observed as in
receding from the equator, so do we observe a similar change in vegetation; and it has
been remarked, that the same families and genera which approach nearest to the poles,
are those which attain the highest elevations in mountainous regions. This is no
where better exemplified than when we depart from the tropical vegetation of the plains
of India, and passing through the intermediate changes which may be observed in
proceeding from the equator to either pole, we attain a moderate elevation, and find a
mild temperature, with the climate and many of the productions, both of the animal
and vegetable kingdoms, of the temperate zone. At a dtill greater elevation, where
from the late melting of the snow in summer, and.its early fdl in autumn, the season
of vegetation is as short as in polar regions, we have in place of either an Indian or

a European
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a European one, a perfectly Alpine Flora. But as the decrease of temperature is
gradual, so is the disappearance of Indian forms, and we continue for some time to meet
plants with which we are familiar in every part of the plains, many of which indeed
must originally have been derived from the bases of these mountains. Among these
may be mentioned Butea frondosar Carissa sepiaria, Justicia Adhatoda, Nyctanthes
arbor tristis, Gridea tomentosa, Sterculia villosa, Kydia calycina, and Leea aspera.
Nerium Oleander is found at the base of these mountains; and as in Syria and Barbary,
aong the banks of streams, Bassia butyracea, to which the shea tree of Bruce is
probably allied, is indigenous in the neighbourhood of Almora, while the other
species are found in warmer parts of India. The mangoe, though its fruit does not
ripen, is found as high as four thousand feet, near Deyra, aswell as at Nahn: and
Gloriosa superba attains an equal elevation, but it only exposes its annual shoots
during summer, while the subterranean situation of its tubers protects them from
the great vicissitudes of temperature. '

An European, on his first arrival in atropical country, is struck by the magnificent
peculiarities of its vegetation ; but to one who has long resided in such a clime these
become familiar, and his attention is more quickly excited by the re-appearance of
forms with which he was familiar in his youth, and which characterize the more
humble and verdant, but not less beautiful Flora of temperate climates. In pro-
portion as we ascend these mountains, the plants of India disappear, and we are de-
lighted at finding the increase in number and variety of those belonging to European
genera. At first we see only a few straggling towards the plains, which in a more
temperate climate would be their favourite resort; and it is not until we have attained
a considerable elevation that, having apparently lost al traces of tropical vegetation,
we enter a forest of pines or oaks, and lofty rhododendrons, where none but Euro-
pean forms are recognizable. The genera of which species descend to the lowest
levels, are chiefly Clematis, Berberis, Viburnum, Ilypericum, lihus, Euonymus, Rubia,
Geranium, and Viola.

This disappearance of tropical forms is not so complete as would appear at first,
on visiting the mountains in the spring or summer months ; for the southern slope of the
Himalaya being within the full influence of the tropical rains, a peculiarity of atmos-
pherical phenomena is induced, which favours the existence of a series of forms not
otherwise to be expected in a climate of which the mean temperature is so low.

For the attainment of greater precision in our ideas respecting the peculiarities of
vegetation as connected with the climate of successive elevations, it is proposed to divide
the dope of the Himalaya into three severa belts, and take separate notice of each.
The first has been already considered, and may be supposed to extend to between foiiy
and five thousand feet of elevation, as several tropical perennials extend to the latter,
and snow does not usually fal below the former. The second belt may be concelved to
embrace the space between five and nine thousand feet of elevation, as the winter's snow
is always melted from such elevations before the accession of the rainy season, and the

upper
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upper is nearly the limit to which the herbaceous plants of tropical generaextend. The
third belt may be taken from this elevation up to the highest limits from which snow
melts away on the southern face of the Himaayan Mountains. The bounds are in a
great measure arbitrary to which each of these belts have been restricted, for the
changes, both in temperature and vegetation, are so gradual, that it is impossible to
draw any line where the peculiarities of one can be so clearly defined as not to interfere
with those which are considered characteristic of another ; and this difficulty is further
increased by the change which is continually taking place in the climate and productions
of amilar devations the further we penetrate into the Himalayas, for even where the
mean temperature is the same, the range of the thermometer is greater, and the line of
perpetua congdation higher in the internal than in the external ranges of these moun-
tains. A further difficulty is aso produced by the great difference in the vegetation of
the northern and southern faces of the very same range or mountain, so that frequently
a straight line running aong the summit of the ridge may be seen dividing the luxuriant
arboreous and shrubby vegetation of the northern face from the brown, barren, and
grassy covering of the southern dope.  This difference has been observed by al travel-
lers, and may be ascribed in part to the greater depth of the soil on the northern face;
but chiefly, | conceive, to the less direct influence of the solar rays on this than on the
southern side. '

The stations of Simla, Mussooree, and Lundour having been much resorted to for
health, their climate and vegetation attentively observed, and offering an altitude of seven
thousand five hundred feet, will aford a good illustration of the peculiarities of the
central belt. The details of meteorologicad phenomena being confined to the intro-
ductory chapter, it is sufficient here to remark, that with a range of the thermometer
of 53°, from 27° to 80°, and a mean temperature of about 55° observed at this eevation
m 30° of N. lat., we could not expect the existence of any plants either belonging or
allied to tropical genera; and certainly we do not meet with them in the clear dry
months of the autumn, spring, or summer, but only in the rainy season, when a
.moderate and uniform degree of evaporation, in a moist, mild, and equable atmosphere,
is favourable to the growth of plants usually considered indicative of a tropical climate.
These generally congst of only a few species of genera belonging to such tribes as have
perennia roots and annual stems or their tuber-like stems secure in the earth from the
cold of winter.

The families and genera of which the species come into flower when the mild tempe-
rature and moist atmosphere are so congenial, consist of Scitaminea, Canna, Hedychium,
Roscoea, and Globba; Orchidece, Habenaria intermedia, pectinala, and marginata,

- gpecies of Platanthcra, Pleionc, Herminium, and Satyrhim Nepalaise; CommeUnece, spe-
cies of Commelina and Tradescantia; and of Gramince a few species of Panicum, Era-
grostis, and Andropogon ; of other tribes Begonia, Osbeckia, Drosera. Almost every rock
is covered with species of Cyrtandracece and Platystemma Violoidcs, and the ground with
Balsaminece; of Acanthacea, a few species of Jusgticia and Ruellia are found; the

Leguminosa’
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Leguminosa consist of a few shrubby IndigofercB, Acacia’, and Desmodia, as well asof
small species of Cassia and Crotalaria. Species of Vitis are found in the valleys and at
moderate elevations; of Tiliacece, Corchorus and Grewia; of Apocyence, Alstonia; of
Asclepiadece, a few species: of Cynanchum, Oxystelma, Marsdenia, and Hoy a; and of
Myrsinece, two or three shrubby species of Myrsine and Bceobotrys.

That the arboreous vegetation corresponds almost entirely with that of temperate
climates, will be evident from a mere enumeration of the plants which constitute the
forests at elevations of from -seven to eight thousand feet. These consist amost
entirely- of Rhododendron arboreum, and species of Quercus, Acer, Ulmus, Carpinus,
with, more frequently on the northern aspect, the different Himalayan Pines. Of
smaller trees, there are species of Cornus, Benthamia, Euonymiis, Rhamnus, Rhus, llex,
Andromeda; and of shrubs, Berberis, Buxiis, Daphne, Crat&gus, and Coriaria, with
others of the Rosacece, Caprifoliaccce, and Smilacece. Among the trees which produce
edible fruits, now cultivated in amost every part of the world (here growing appa-
rently wild, but some may have been introduced from the mountains of Caubul
and the hilly regions further to the north-westward), we have Juglans regia, Arme-
niaca wvulgaris, Persica wulgaris, and Punka Gra?iatum, with species of Pyrus,
Ccrasus, Rubus, and Morus. Species of Abelia and Sauntonia are interesting, as the
only other species are found in China; and species of Deutzia, Kadsura, and Hovcnia
are found here, in Nipal, and Japan, as well as Boehmeria frutescens, Daphne can-
nabina, Cleyera ochnacea, and Lonicerajaponica. Senacia nepaknsis is remarkable as
belonging to a genus of which the other species are found in Mauritius, and the rest of
the family scattered from New Zealand in the southern to Madeira in the northern
hemisphere, nearly in the same latitude, to which the Himalayan species of Senacia
extends. Many of the trees and shrubs belong to the same genera as those of the
northern parts of America, but the genus Triosteum is peculiar in being confined to
North America and to parts of the Himalaya. So also Onoseris nepaknsis and Leuco-
meris spectabilis belong to genera of which the rest of the tribe are South American.

But as the climate has been shewn to correspond in so many respects with that of the
temperate zone, so do we:find the distinguishing characteristic of this mid region of the
Himalaya to be that which is the most pleasing feature of climes where man, as De
Candolle observes, attains the greatest perfection. Here, in arich thick sward, nume-
rous delicate annuals are found, of which the congeners are so abundant in European
countries, and which to enumerate at present would be tedious and out of place: but
they may be described in general terms as belonging to the great European families
of RanunculacecE, Umbellifera, Saxifrages, Crassulacea, CaryophyllecE, Hypericinece,
GeraniacecB, Violacece, and a few Crucifera. Among the monopetalous tribes, Cam-
panulacete, Plantaginece* Dipsacea, Valerianeae; and of Composite, species of Carduus,
Echinops, Lactuca, Hieracium, and Mulgedium, as well asof Solidago, Diplopappus, Aster,
Achillea, Artemisia, Gnaphalium, Carpesium, and Senecio; together with species of
Sellata, Gentianece, Primulacece, Pedicula?*es, and Labiatce. Themonocotyledons consist
n of
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of Iridece, Juncece, herbaceous Asphodelece, Liliacece, Arvidece. The Graminece consist of
species of Agrostis, Polypogon, Trisetum, Poa, Festuca, Brae hypodiu?n, Kcaleria, and
Vilfa; with of Cyperacece several species of Carex. Of Rutacece, a single species, liuta
Albifiora is extremely abundant. Oxalis Corniculata and Centranthera hispida, as well
as other plants, are found both in the hills and the plains.  This is accounted for by
observing that the cold weather of the latter and the warm weather of the former
approximate much nearer the same degree of temperature than would at first be sup-
posed, and these are the respective seasons of vegetation of many of these plants.

It is not necessary to be more minute on the present occasion, but some plants may
be more particularly alluded to, as they are remarkable on account of their geographical
distribution; as for instance, we have among the herbaceous, as among the shrubby
vegetation, an dffinity to the Flora of China and Japan, in Ophiopogon spicatus and
Japonicus, Pardanthus Chinensis, and Houttuynia cordata being found here as well as in
those countries. With reference to the Flora of North America, analogous species of
Podophyllum, Monotropa, Phytolacca, Ampelopsis, and other genera have been found, and
the specific identity of American and Himalayan specimens of Panax quinquefoUum,
Phryma leptostachya, and Datura Sramonium has been ascertained ; while Chaptalia
gossypina is a Himalayan species of a South American genus and tribe. But what is
still more remarkable, a species of Sclerocarpus, which does not seem to differ from
S africanusf has been found at Mussoree and at Simla as well as in Africa, while
a species of Melianthus, a genus belonging to the Cape of Good Hope, exists aso in
Kemaon. With respect to the Flora of Europe, the number of identical species already
ascertained is more numerous, and others | have no doubt will be determined to be so
in the families which remain to be examined. Of those already ascertained, it will be
aufficient to mention Ranunculus arvensis, Thlaspi arvense, Capsella Bursa Pastoris,
Hedera Helix, Galium Aparine, Leontodon Taraxacum, Acorns Calamus, Alisma Plan-
tago, Prunella vulgaris, Carduus nutans, Phleum alpinum, Alopecurus geniculatus, Pha-
laris canariensis, Cynodon Daetylon, Poa annua, JLolium temulentum. Samolus Valerandi
is a remarkable instance of a plant found in many parts of the world, but in no part of
India except at moderate elevations in moist situations in the interior of the Himalaya.

In the same way that we have seen the plains, from their northern latitude, and from
being aso within the influence of the periodical rains, enjoying the benefits both of an
European and a tropical climate, with respect to the seasons and the nature of their
cultivation ; so do we find the hilly regions, with their cool summits and heated valleys
equally deluged by the same rains, partaking of the same advantages; and we may
sometimes, at the same time, see wheat being cut on the top of a mountain and rice
sown in the valley at its base: or immediately that the former is removed, the ground

prepared

* This plant was recognised in my collection by Mr. David Don, who informs me that he had dso seen a
specimen in a collection formed by the Countess of Dahousie a Simla
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prepared for the reception of the latter. On account both of the climate and the
facilities for irrigation, rice is generally cultivated in the valleys, though not restricted
to them ; particularly the variety which does not require irrigation, as this is sown at
elevations of five thousand feet on the terraced flats of the mountain side, where, as
soon as the wheat is ripe, the ears are merely picked df, the straw burnt on the ground
for manure, and the rice sown immediately after the first shower of rain, of which there
are generally some fals in the months of April and May. Maize, millet, Eleusine
coracana, and many of the other small grains, constitute, as in the plains, the rain
crop ; together with speciesof Amaranthus, Polygonum, and an Arum, of which the root
is much in use as the ordinary food of the hill people. Capsicum, turmeric, and ginger,
the last as high as four thousand feet, are aso cultivated, and form articles of export to
the plains. Mr. Traill describes the little cotton that is produced in Kemaon, as " su-
perior to that of the plains in softness of texture, gloss of colour, and length of fibre."
Hemp is also cultivated, of excellent quality for the manufacture of both cloth and
cordage. The cold weather cultivation of moderate, and the only one of higher
elevations, consists chiefly of wheat, barley, buckwheat, peas, opium, and a little
‘tobacco: the last only in small quantities, but the opium of very superior quality. As
few of the villages extend above this central belt, so is there little cultivation to be found
beyond it. | have not myself seen wheat and barley at a greater elevation than eight
thousand feet on the sides of Urukta, and higher on this than on Choor, a more exterior
mountain; but no where have | seen finer crops than at seven thousand feet on the
shoulders of the latter. Mr. Gerard has seen wheat at ten thousand feet, and Captain
Webb at twelve thousand feet of elevation, still on the southern slope of the Himalaya;
but these being included within the limits of a higher belt, will be afterwards considered.
The mustard tribe is also cultivated as oil seeds, which is aso afforded in large
guantities, of avery fine quality, by the kernels of the apricot at the highest villages.
It may not be uninteresting to remark, that at some of these, where fodder is with
difficulty or not at all to be procured in the winter months, the cattle are fed upon the
leaves of trees which have been stacked for that purpose in the autumn. The kinds
preferred are species of Grewia, Ulmus, and Quercus; but those of the Conifers are also
employed: first, as bedding for their cattle, and afterwards as manure for their fields.
Since the introduction of the potatoe its cultivation has been much increased, and the
quality, which had deteriorated, much improved by renewing the stock from seed. It
is fortunate, both for growers and consumers, that the Hill potatoes are not ready until
those cultivated in the plains are either spoilt or expended.

The animal forms which are associated with the foregoing vegetation display alike
the powerful influence of climate and the admixture of European with Tropical forms.
Of the monkeys, the Entellus alone ascends in the summer months as high as nine
thousand feet, where may also be seen one of the Scitamincce, which, though not entirely
agreeing with the generic character, | have called Roscoea alpina: but this makes its
appearance only with the first showers, while its tubers, as well by the depth to

D2 which
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which they are sunk as by the layer of snow, have been well protected from the
excess of cold, at a season when the Entellus had retired to the neighbouring plains.
The Tiger, Leopard, and others of the feline tribe, travel upwards to a considerable
height in search of prey. The Mustela Hardwickii- is common, and the Himalayan
Fox is distinguished from tIK* of the plains both by size and colour, and in both
approximates to the English variety. The Porcupine of the hills does not seem to
differ from that in the plains, but as it lives under ground, where greater equability
of temperature is preserved, a more extended diffuson of the species takes place.
The Wild Dog is, like the Hog, found at every elevation. The Flying Squirrel
supplies the place of the so-called Flying Fox or Fox Bat of the plains. The Jurao
or great Stag is the largest and most common of the tribe, and the Muntjac {Cerviis
Rutwa. Hodgs.) the smallest, and always recognised by the peculiar noise he makes,
from which he has by English travellers been called " the Barking Deer." The
Antelope Hodgsonii, A. ghoral, and the Musk, though inhabitants of a higher and
colder region, are at particular seasons seen within this. limit. The Eagle and
Bearded Vulture are here, as elsewhere in the mountains, seen soaring aoft. The
Pheasants peculiar and most common to these heights are Phasianus leuconotus and
pokras; others may be seen when the season is inclement in loftier regions.. Corvus
erythorhynchus is common to these hills and to China, while Garrulus bispecularis and
lanceolutus nearly approach to European forms of Jay ; and Pica vagabunda is iden-
tical. The Cuckoo is most common, and heard everywhere; and like many others,
indicates the temperate nature of the climate. Among insects, the Glow-worm
strikes every one with the brilliancy of its light, and the Cicadas with the incessant
noise they make ; while the existence of the Stag Beetle, and of the following
Butterflies, proves the analogy with European forms. Colias edura, Geontptrix rhamni,
Vanessa cardui et urticce, Pontia brassicce, Argymiis tephnice.

We shall now proceed to take a genera view of the higher belt, where we shall
find the affinities both in the anima and vegetable kingdoms, as well asein the
meteorological phenomena, to be considerable with those of cold and Alpine regions
of the globe. As lofty summits in the interior of the Himalaya are covered with
snow until May and June, perennial roots are always protected from excessive cold'
while annuals and the herbaceous parts of perennials are destroyed. The snow not
melting until the sun has nearly reached his most northern limit, the increase of
temperature is great and sudden, and the vegetation proportionaly rapid, exactly
as we know to be the case in polar regions. To give the reader a clearer idea of
the appearances which present themselves while ascending these lofty peaks, a few
abridged extracts from the author's journal are subjoined.

" In ascending the Choor mountain on the Sth of May, at first the ordinary Himalayan
trees, such as Rhododendron arboreum and Quercus lanata, were met with; the pines then
made their appearance. Every thing looked like the revival of spring, some of the
trees and shrubs were putting forth new leaves, others, as Viburnum, Acer, and Ribes,

were
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were in full flower. The ground was covered with a profuson of beautiful flowers,
among which Primula denticulata -and petiolaris, Potentilla -atrosanguinea "and splendens,
with species of Trillium, Anemone, Ratiunculus, Viola, Convallaria, Corydalis, Caltha,
and Morina were chiefly conspicuous. Higher up, patches of snow were seen,
and the Himalayan bamboo, which had been levelled with the ground. The barometer
good at 21*324. Beyond this every thing had a wintry aspect: the snow lay in masses
though detached, having melted away from round the trunks of many trees and the
blocks of gneiss rock. Few plants were even in ledf, but the Yew was in flower, and
the Juniper seen straggling over the rocks, and Primulas peeping up in the warmer
situations. At first the Conifera and other trees were intermixed with oaks, but latterly
the oak alone (Quercus semecarpifolia) formed the forest.  On emerging from this' there
is only a short ascent to the peak which formed the principal station in Captains
Hodgson and Herbert's survey."

" The highest of the two peaks of Choor (12,149 feet) was covered with snow and
inaccessible. The second, composed of great granitic blocks, was like the other bare
of trees, but the snow had melted from the more open places. The Juniper and Currant
were the only shrubs; the sward looked perfectly brown and dried up. The withered
ferns and other plants, such as Rhubarb, which had been levelled with the ground by
the snow, werejust putting forth new leaves,. and some few were in flower, as Primula
denticulata, a Sexifrage and Gentian. The Bearded Vulture, Raven, and Siberian Pika
were seen. The atmosphere was clear and cold, the wind west. The thermometer
ranged from 42° to 60°; and with a blackened. bulb, rose to 120° when placed near the
ground. The barometers in the twenty-four hours ranged from 197 to 198, indicating,
when compared with simultaneous observations made at Calcutta, an elevation varying
from 11,550 to 11,850, according to the hours selected for comparison, but not more
than 11,460 when deduced from observations made at Saharunpore. The height
assigned in the survey is 11,689 feet. Nothing could be more magnificent than the
~view from this culminating point, having the plains of India indefinitely extended to
the southward, and on the north the snowy peaks of the Himalaya towering even above
this great height. On the northern face, the snow was observed to be lying in conti-
nuous beds. At its lowest limit on the ridge, in descending, an observation was taken
(Bar. 21.08, Ther. attd. 65°, Ther. detd. 56°), but in sheltered places it extended
much lower."

" The most northern mountain ascended was a branch of that called Changshel, in
lat. 31° 5, and no where were the trees more magnificent, consisting of Pine, Walnut,
Birch, and Elm, with, asusual, Oaks and Pines. As plants were the principal objects
of the excursion, the highest ridge of this mountain, at this time covered with snow,
was not attempted to be ascended.” But as it was passed over by Capt. Herbert and
Lieut. Gerard in the month of September, it will be interesting to give the result of
their observations. Capt. H. describes Changshel " as a ramification from the snowy
range of great height, separating the waters of the Pabur and Roopin.. Their path lay

aong
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aong the summit, and their camp on the 24th September attained an elevation of
11,280 feet. Here the Juniper, with Black and Red Currants, were found. The
thermometer in the sun rose at noon to 79°, and in the shade to 67'5°. The following
morning it was 41° at daybreak. In proceeding along this ridge they attained an eleva-
tion of thirteen thousand feet. This part of the mountain was of course far above the
limit of forest: it was however clothed with luxuriant pasturage, richly enamelled with
a thousand flowers, many of which were familiar to them as the production of Europe."

" The highest mountain ascended, though a little to the southward of this, was
Kedarkanta. Crossing the Tonse, where the thermometer rose to 102°, though the
point of junction of this river with the Roopin is elevated nearly five thousand feet, we
ascend a pretty gradual slope, and pass through a very splendid forest, composed of
the same trees as seen elsewhere at similar heights. The encampment was in an open
glade, surrounded with magnificent trees of Pinus Webbiana and Quercus Semecarpifolia,
among which Rhododendron campanulatum formed a large straggling shrub, in full flower
even in the midst of the melting snow. An excellent view was obtained of the snowy
mountains. many of the peaks were completely covered with snow, others in many
places displayed the bare rock. The thermometer was in the evening at 61°, and sunk
in the morning to 46°. The road continued through the forest, where the Birch and
Hazel were seen in flower. On emerging from this, the ground was found level,
extended, covered with a thick coating of grass, and much furrowed by an Alpine
Arvicola; a little stream produced by the melting snow flowed across ; its temperature
was 42°, and its sides were lined with a species of Sphagnum. Primula Stuartii and
denticulata, with a deep blue Gentian and Caltha Napalensisy formed a bright contrast
of colours. Barometer 20.25, thermometer attached 70°. From this the highest peak,
elevated twelve thousand six hundred and eighty-nine feet, was found covered with deep
beds of snow, which had in many places melted away from the lower one. On ascend-
ing the latter, a beautiful purple Primula, nearly allied to P. Suartii, and Ranunculus
polj/petalus, were aone found in flower ; alittle below these, a Phalangium, aFritillaria
and Bistorta, were found ; with Rhododendron lepidotum and anthopogon, as well as Salix
Lindleyana, forming diminutive shrubs. From the higher peak, at alate season of the
year, | have also received many of the same plants, with Ranunculus hirtellus, and
species of Draba, Agrostis, and Festuca. The barometer at noon stood at 19°55,
thermometer attached 70°. Thermometer detached 63°."

Further to the eastward, in the province of Kemaon, the same appearances pre-
sent themselves. Captain Webb, on the 21st June 1818, at eleven thousand six
hundred and eighty feet of elevation, to the southward of Josheemuth, found woods
of oak, long-leaved pine (P. excelsa ?), and Rhododrendrony and the surface covered
with rich Végetation as high as the knee, with beds of stawberries and. currant bushes
in full flower al around. On the following day he ascended the pass of Pilgointi
or Pilkonta, and found its elevation to be more than twelve thousand seven hundred
feet above the sea; no snow was seen contiguous to the spot. The surface was

covered
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covered with strawberry plants, buttercups, dandelions, and a profuson of other
flowers.—{Quarterly Review, No. 44.)

These brief notices will give some idea of the vegetation at ten and twelve thousand
feet of elevation on the southern face of the Himalaya, as Choor, Kedarkanta, and
Changshel are some of the loftiest mountains not included in the snowy range itsdf,
from which the snow annually melts in June, July, and August.

Though but small shrubs are found in the vicinity of the highest peaks, no where are
more splendid pines to be seen than at eleven and eleven thousand five hundred feet of
elevation. The species most common are, Pinus Webbiana, Deodara, excelsa, and
Morinda. Quercus Semecarpifolia generally forms the forests, at their highest limits.
Below, other species of Quercus are found, with Taxus, Betula, Ace?\ Cerasus, and
Populus. The smaller trees and shrubs which are found as high as at twelve thousand
feet of elevation, are species of Juniperus, Salkv and Ribes. Viburnum, Euonymus,
Xylosteum, Pyrus lanata, and P. crenata do not reach so great a height; but the most
ornamental certainly are Rhododendron campanulatum, Anagyris nepalensis, Rosa
tetrapetala, and Clematis nepalensis, all found at considerable heights, with species of

" Gualtheria, Sbbaldia, Saphylea, Sambucus, and Syringa. The more diminutive shrubs,
found at still greater elevations, arethe smaller species of Rhododendron (R. lepidotum and
anthopogori), with Andromeda fastigiata (the heather of Mr. Fraser), and Salix Lindleyana.

In addition to the small herbaceous and showy flowering plants enumerated in the
Journal, and also to other more Alpine species of European genera, of which species
are dso found at lower elevations, the following may be enumerated as being chiefly
found at higher elevations :—Pceonia, Actcea, Podophyllum, Monotropa, Circaa, Fragaria,
Chrysosplenium, Onosma,Euphrasia, Caragana, Compodium, Nasturtium, Turritis, Arabis,
and Erysimum; with species of Lappa, Saussurca, Diplurandra, Hieracium, and Mul-
gedium. The genera of monocotyledons, which furnish species growing at the highest
elevations, are Phalangium, Fritillaria, Gagea, Trillium, Iris, Allium, Tulipa, and
Cypripedium. The grasses belong chiefly to Agrostis, Poas Festuca, Bromus, and
Phleum; while of Cyperaccce many Carices are found. Ferns are less common,
but mosses and lichens abound, both on rocks and the trunks of trees.

As the long-continued covering of snow, and its remova in the hottest months
of the year during the partial prevalence of the rains, presents some of the same
meteorological phenomena as observed at lower elevations, so we may meet with
some plants which we would not otherwise expect, or be able to account for. The
Roscoea has been already mentioned as being common at niiie thousand feet of elevation.
What is more remarkable, one of the Bamboo tribe, and which in the hills is used
for the same purposes as the bamboo in the plains, is found commonly at elevations
of from seven thousand five hundred to ten thousand feet, but its annual stems are
yearly beaten down by the fals of snow, which protect its perennial roots from
excessive frost. This does not, however, belong to the genus Bambusa, but is nearly alied
to the Chusguea of Humboldt and Kunth, found by the former, the most accomplished

of
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of travellers, in the cold mountains of Quito and Santa F6 de Bogota. An Euphorbia
aso is found at great elevations, but its great tuberous root sunk in the ground sends up
long peduncles bearing flowers.only in the warmest month of the year.

Investigations have not yet been sufficiently extended to enable us to detail al the
instances of identity in species found in this belt with that of the Flora of other
countries, but the following may be mentioned, in addition to those enumerated, with
the vegetation of the central belt: Pyrus baccata, Spiraa kamtschalica, Fritillana
verticill"*", Thymus serpyllum, Lamiumamplexicaule, Arenariaéerpy\/\/folia.

Within this belt there is but little cultivation, though Mr. Gerard has seen it as
high as ten thousand feet, and a village at nine thousand five hundred feet; but there
the crops are frequently cut green. Capt. Webb saw extensive fields of buckwheat

and Tartarian barley, between -the village and temple of Milem, at the respective
~ elevations of eeven thousand four hundred and five and deven thousand six hundred
and eighty-two feet above Calcutta; but these, though not beyond the snowy passes, par-
take more of the climate and peculiarities of the northern than of the southern face
of the Himalaya, and in the former, as has been well ascertained, both by the Messrs. |
Gerard and by Captain Herbert, both habitations and cultivation extend to-a much
greater height than on the latter.

The anima kingdom affords many of the same indications of the Alpine nature of
the country, as we have seen presented by the vegetable kingdom. The Thibetan musk
is found on the mountains in the vicinity of the snow. The Antelope ghoral,
A. thar, and A. Hodgsonii, peculiar to these mountains, are generaly found on the
most inaccessible places in the warm weather; but in the colder, like most other
animals, they come down to lower elevations for the benefit of a milder climate
and better pasturage. The Pika does not appear to differ from that found in Siberia
by Pallas, and like the Arvicola, lays up awinter store, and continues to thrive in a
climate apparently incompatible with anima existence, being,* like others of its
tribe, so admirably adapted for fulfilling the functions of the link which they form
in the animal creation, that of converting vegetable into animal matter, as Dr. Grant
S0 beautifully shows in his interesting and most philosophical course of lectures.
Gypaetos barbatus is found, as in the Alps, soaring above the highest peaks; and
the Raven, frequently seen in the plains in winter, is here found in the neighbour-
hood of the snow in the month of May. The different species of Himalayan Pheasant,
so celebrated for the beauty and splendour of their plumage, Satyr a Mdanocephala,
Lophophorus Impeyanus, and Phasianus Wallichii, may, like the Antelopes, be found
according to the seasons at different elevat'ions, but lower and nearer to the plains,
according as the weather in the interior becomes more inclement.

Having obtained a general idea of the vegetation a successve eevations in the
tract of the Himalaya included between the Ganges and Jumna rivers, it remains only
to show that the observations respecting these will apply generally to smilar elevations
in other parts of the range. Between the vegetation of the mountains of Gurhwal

and



THE HIMALAYAN MOUNTAINS. 25

and Kemaon, a general uniformity is observed; if we compare with these the plants
obtained by Dr. Wallich from Gossaingthan, a lofty mountain and place of religious
resort, in 28° of N. latitude, and about seven days' journey N. by W. from Katmandoo,
in Nepal, we shall find that many of the same families and genera prevail in each, as
well as a great many of the same species. In the more northern mountains we find
an excess in the families of RanunculaceckE, Cruciferce> Caryophyllea, UmbeUifercc, Gen-
tianece, Boraginece, Pedicularcs, and PrimulacecEy and in some sections of Legum'mosce,
Composite, LabiatcEy and Graminece; but that the same botanical features mark both
parts of this extended range will be evident, if we observe that almost all the new
genera discovered in the mountains of Nepal are aso to be found in those of
Gurhwal. Of these“nay be enumerated Cyananthus, Codonopsis, Crawfurdia, Hemi-
phragma, Parochetus, Argostemma, Platyste?nmay Leycesteria, Astilbe, Leucostemma,
Acosmia, Cyclostegia, Roylea, Colquhounia. Of species, it will be sufficient to mention
that many of the Coniferce, Amentacece, Rosacece, CampanulacecE, Caprifoliacece, Saxi-
fragcce, Valerianece, Dipsacecz, and Composite are the same in both, and that we equally
find in each such plants as Rhododendron campanulatum, lepidotum, and anthopogon,
Andromeda fastigiata, Sambucus adnata, Nardostachys Jatamansi, Salvia nubicola,
Primula Suartii and denticulata, with many others. To these it may be added, that
the same species of the following genera, of which only single ones have yet been found
in the Himalaya, are met with along the whole extent investigated ; viz. of Actceag Cimi-
cifuga, Podophylkwiy Sambucus, Monotropa, Philadelphia, §c. Among Cryptogamic
plants there is here, as elsewhere, a much greater uniformity over a great extent of
space.

* Though there is this great similarity in the botanical features, it is not to be sup-
posed that it is universal, for several genera belonging to the mountains of Nepal have
not yet been discovered in those to the northward: as Triosteum, Tricyrt'iSy Nelllia,
Sanguisorbay Glossocomia, Dactylicapnos, Eriophytum, &;c. So also there are some in
the latter which are not enumerated as forming a portion of the Flora of the former :
as Isopyrum, Dictamnus, Turritis, Melianthus, Orobus, Polemomum, Abelia, Echium,
Onosmciy Moltkiag Syringag Oxyria, Euphrasia, Hippophae, Datiscag and Ephedra.

If instead of the eastward and southward we proceed to the westward and north, we
shall find,, though with considerable modifications, that many of the same appearances
present themselves; for though changes take place, yet every thing indicates as in
ascending from the plains, or in proceeding from the equator to the poles,, so from east-
ward to westward, that all changes are gradual whenever no great natural obstacles
intervene to prevent plants diffusing themselves by degrees all around; and this we
would see to be more strikingly the case if we could examine the spaces intervening
between Nepal and Cashmere, or between the latter and Caucasus.

The most northern point of the Himalaya accessible to my plant collectors was the
mountain barrier which encircles the valley of Cashmere : to reach this by the com-
mencement of the rains, when from the melting of the snow the passes become acces-

% sible,
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sible, they left the plains of India by the commencement of May. At different times
they crossed both the pass of Bunal, entered by Forster, and that of Peerpunjal,
described by Bernier when he accompanied the Emperor Aurungzebe into Cashmere.
The latter | had always concluded, from the plants brought me, and allowing for its more
northern position, to be at least ten thousand feet in elevation; by M, Jacquemont
the pass he entered is said to be the lowest, and elevated only eight thousand two
hundred feet, equal only to one-half of the medium height of the Himalayan passes.

Bernier was surprised, on the first night that he left Bember and entered these moun-
tains, to find himself transported as if from the torrid into a temperate zone, and from
the vegetation would have concluded that, instead of being in India, he was on one of
the mountains of Auvergne; and seems to have been particularly struck by observing
that, though both sides of the mountain were covered with plants, there was this great
difference, that on the side which was exposed to the south, towards India, there was
a mixture of Indian and European plants, but on that exposed to the north, he only
saw European ones. In crossing Peerpunjal, he remarks that three things particularly
attracted his notice : first, that in one hour he experienced both summer and winter ;
secondly, that within the space of two hundred paces he encountered two directly
contrary winds; and thirdly, being informed that every noise made in these mountains
excites storms and furious tempests ; an opinion which is aso entertained by the moun-
taineers to the eastward.

Among the plants brought me by my plant collectors from this very mountain are
many of those which must be alluded to by Bernier, as reminding him of the Flora
of Europe. In the following enumeration | have only mentioned those which
show the analogy existing between the vegetation of Peerpunjal and that d-
Kedarkanta and other lofty mountains within the limits of the British territories-
Among the most conspicuous of these plants | may mention Del phinium vestitum, Aconitum
licterophyllum, Actcea frigida, Meconopsis aculeata, Lappa himalayana, Picris hispida,
Gentiana cczrulea, Onosma bracteatum, Salvia nubkola and Moorcroftiana, Primula dm-
ticulata and Suartii, Acosmia rupestris, Saussurea religiosa, Rheum Emodi, some of the
Himalayan species of Fritillaria and Allium, with many others. Besides these, new
species make their appearance, chiefly of Boraginece, Ranunculaceczy Labiatce, and of the
genera Potentilla, Saxifraga, Gentiana, and Pcdicularis, and also some new genera, as
Trollius, Moltkiaj/Anchusa, but these in general are the same as found in more eastern
parts of the Himalaya. Among the trees and shrubs may be mentioned some of the
Conifer a, as Pinus Gerardiana, and species of Taxus and Juniper>us, as well as ofQuercus,
Betula, Acer, Pavia, Corylus, Rhododendron, and Guattheria, with Fraxinus Xatithoxyloides,
Sapkylea Emodi, and Sambucusadnata. As showing the analogy with other parts of the
world, it is interesting to observe that Senecio asplenifo/iusisfound here, and is identical,
as | am informed by Mr. Don, with specimens in the Herbarium of Pallas from Cau-
casus. This analogy with the Flora of Caucasus is observed in several other plants,

as will appear in the sequel. Ehholtzia cristata is found here, asin other parts of the
Himalaya,
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Himalaya, and in Siberia. The European species which have been identified are
Thymus Serpyllum, Origanum vulgar e, Prunella vulgaris, Polemonium cceruleum.

If, instead of keeping on mountain tops, we descend into the vallies on their northern
face, we shall observe that, with many of the phenomena peculiar to such localities,
there is considerable modification in the vegetation of each, according to elevation and
latitude. The valley of Cashmere, situated between the thirty-fourth and thirty-
fifth paralels of latitude, in the most northern part of the Himalaya, and to which we
descend from the snow-clad summit of Peerpunjal, is described as being of an ova
form, encircled by mountains clothed with vegetation, which are themselves girded by a
higher range covered with snow. The level of the valley is of considerable extent, being
about sixty milesinlength, and about forty in breadth in the widest part; its elevation is
estimated by the late lamented traveller M. Jacquemont to be from five thousand two
hundred and forty-eight to five thousand five hundred and seventy-six feet; he how-
ever states that the beauty of this valley has been much exaggerated, both by his
countryman Bernier and by Mr. Forster. But there is no doubt that, in consequence
of its being copiously watered by numerous streams, lakes, and canals, there is consi-
derable moisture both of soil and climate, and almost constant verdure ; while the nume-
rous gardens, and the great variety of fruit-trees and of beautiful flowers, must always
strike visitors from the arid plains of India, whether Europeans, as Bernier and Forster,
or Asiatics, as Abul Fuzl. From the mixed nature of the cultivation the climate must
evidently be mild and temperate, for even in the warmest months of summer the breezes
which descend at night from the mountains are always cool and pleasant; the periodical
rains consist of gentle showers, and the snows which fdl in winter cannot remain long
upon the ground. Abul Fuzl says that it rains and snows here at the same season
as in Tartary and Persia; and that during the periodical rains in Hindoostan light
showers only fal here, though with great violence on the mountains which form the
barrier to the south-east.

From the northern latitude and great elevation of the valley of Cashmere, we are not
surprised at finding in its flora a great resemblance to that of European countries; but
the moisture of the climate, and its mild temperature in the season of vegetation, causes
so great an extension of the herbaceous parts, as well as of the flowers of plants, that
many of them rival in luxuriance those of tropical countries. The mildness and moisture
of the climate is indicated by the extensive cultivation of rice, as well as by the success-
ful cultivation of the Cucurbitace<z, as no where are there finer and larger melons, water-
melons, gourds, and cucumb.ers. The kidney bean, though not common in the gardens
* of the north-western provinces, thrives remarkably well in Cashmere, as well as the egg-
plant* and the capsicum. The lakes abound with Trophis bispinosa, and species of
Nymphcea and Alenyanthcs. The existence of hemp and of species of balsam, of marsh-,
tree-, and common mallow, al indicate a temperate climate, as do the cultivation of
wheat, barley, and saffron, together with the culture in their gardens of such European
vegetables as turnip, radish, beet-root, and cabbage; and the usage of clover as fodder

E2 for
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for cattle; all proving the approximation in vegetation to that of European countries, as has
been aready indicated with regard to the climate by the testimony of so many travellers.
The other genera of which species have been brought down by the plant collectors are
chiefly European, as Viola, Trollius, Bianthus, Mathiola, Cheiranthus, Draba, Capsella*
Hypericum, Lythrum, Spirceag Rubus, Geum, Myrkaria, Eryngium, Euphrasia, Salvia,
Nepeta, Phlomis, TrifoUum, Vicia, Orobusy Ononisy Medicago, Lactuca, Sonchus, Iris,
Narcissus, and Crocus. The species which have been already identified with those of
Europe are the following : Mentha viridis, Mentha arvensis, Mentha sylvcstris, Hibiscus
Trionum, Centaurea moschata, Hieracium sabaudum, Bianthus barbatus, Lychnis coro-
naria, Myosotispalustris, Bactylisglornerata, Cucubalus baccifer.

In the arboreous vegetation the same resemblance exists to the Flora of Europe :
the Walnut, Aspen, Poplar, and Willow are, with the Oriental Plane, the most common
trees. The fruit trees are so abundant as to be described by natives from India as
constituting ajungle : they consist of the Apple, Pear, Peach, Quince, Cherry, Apricot,
Pomegranate, Plum, Mulberry, Hazle, and Vine; while the drying of raisins, and
the conversion of the grape into wine, would of themselves be sufficient to determine the
temperate nature of the climate. With their fruit and siffron the northern merchants
aso bring down rhubarb and musk, which they procure from Tibet. The Salep is
produced in the hills between Jumboo and Cashmere; specimens of the plant, with the
root, leaves, and seed-vessel, but without flowers, were brought down, and appear to
Dr. Lindley to belong to Eulophia ; and as | have no doubt of its being the plant which
yields the salep of Indian commerce, | have ventured to cal it Eulophia vera. Of
animals we have few notices, but they may be supposed, from the specimens procured,
to approximate to those of Europe and cold climates. The sha\al-wool it is well
known is procured from Tibet; but the merchants bring down the Chowry
ox {Bos gruuniens), large dogs, the Persian cat, broad-tailed sheep, and rams for
fighting; as well as the blackbird, thrush, goldfinch {Carduclis caniceps)y and Cardudis
spinoides.

If we proceed to the southward, and take the valley of Nepal as an example, we
shal have, with a great proportion of European forms, a greater mixture of tropical
ones, and the prevalence of genera of which the greater number of species are found
in more southern latitudes.

The low hillswhich separate Nepal from the plains of India are themselves separated
from the high mountains by vallies of considerable length, varying in elevation from
three to six thousand feet; so that we may expect considerable difference in their
respective temperatures and productions. The valley of Nepal proper is an ovd of
about sixteen miles in length, elevated about four thousand five hundred feet. That of
Noakote, though more to the northward, is far less elevated, and therefore hotter in
summer and milder in winter; its vegetable productions correspond, according to Dr.
Wallich, with the lower parts of Nepal. The temperature of the latter is described by
Mr. Hodgson as being generally from ten to fifteen degrees lower than that of India.

From
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From Dr. Buchanan's observations, the thermometer has a range of 55°, the maximum
and minimum, 86° and 31°, occurring in July and January. The winters are described
as never being very severe ; but Nepal being within the influence of the tropical'rains,
there'i's at that season of the year considerable moisture of climate, and the mean tempe-
rature of eight months in the year being above 60°, even in the open country about Cat-
mandoo, and must be higher in some of the lower and more close vallies, we shall not be
surprised at finding so many of the natural productions approximating to those both of
the temperate and tropical zones. The genera nature of the European-like Flora
may be appreciated by a reference to that which has been enumerated as characterizing
the central belt of the Himalayan slope. The greater prevalence of tropical forms is
indicated in the existence of species of Semecarpus, Hircea, Hiptage, Triumfttta, Grewia,
Utricidaria, Dysophylla, Przmna, Callicarpa, Anisochilus, and still more by the genera
Podocarpus, Scheepjia, JEschynanthus, Leucosceptrum, Gomphostemma, Geniosporum;
Oxyspora, Sarcopyramis, Turpinia, and Apostasia being found here, while their remaining
species are found in Sylhet, and still further to the southward and eastward.

That considerable diversity of climate is met with in the severa valleys which are
comprehended under the general term Nepal might be inferred from their severa eleva-
tions, and is proved by some of them abounding in bamboos and ratans, where the
pine-apple thrives and ripens its fruit, while in others oaks, walnuts, hornbeams and
pines abound. We cease, therefore, to be surprised at finding alofty palm, the Chamce-
rops Martiana of Dr. Wallich, in this valley, aswell as a species of Bala?iophora> the
rest of the genus being found both in the Indian and Malayan peninsula, as well as in
the island of Java. Passiflora and Mdastoma have each a species in Nepal, the
former distribute® chiefly over South America and the West-Indies, and the
latter confined almost entirely within the Tropics, but species of the nearly
alied Osbeckia found here, extend also as fa as 31° of N. latitude along these
mountains. The &ffinity to the Flora of China may be observed in the several plants
being found here previously mentioned as being common to that country and the
Himalayas. To these may be added, Hovenia dulcis, Lonlcera confusa, longifolia, and
chinensis. Camellia Kifsi, closely allied to both C. Sasanquha and oleifera, according
to Dr. Wallichj is a plant of Nepal, where the tea shrub succeeds so well, that a
young plant introduced from China had in 1818 attained a height of nine or ten feet.
The MagnoliacecE, of which several species are fond in Nepal, form a link connecting

its Florawith that of China and North America

Being within the influence of the tropical rains, we find rice, particularly when
transplanted, forming the chief cultivation in Nepal, with maize and the other grains
cultivated in Indiaduring that season, together with cotton, sugar-cane, ginger, a large
kind of cardamom, the produce of a species of Ainomum, and the Indian Madder or
Rubia Munjista. Wheat and barley are cultivated in the winter months, which are
however so mild as to ripen the orange in the open air; though European fruits do
not succeed so well, from the shortness of the spring. The influence of the rains may

aso
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adso be seen in the presence during that season of numerous species of Grail* and
Anseres, as illustrated by Mr. Hodgson, who observes, that many of these generally
make a mere stage of the valley in their migrations to and from the vast plai'ns of
Indiaand Tibet. The migration southwards of snipes, teal, ducks, herons, "orks,
cranes, and woodcocks, respectively follows in successon from August to November:
and their return takes place in the same order, beginning with the commencement of
March and continuing till the middle of May.*

In

* In connection with this notice of the vegetation of the Himaayas, it will be interesting to ascertain if the
same phenomena result from eevation in a still more southern mass.  The Nedlgherries, in 11° of N. latitude,
have their highest peak, Dodapet, elevated eight thousand seven hundred feet. The genera eevation of the
level ground around Ootacamund is about eight thousand, and at Dimhutty about six thousand feet above the
level of the s|a  The mass is condderable, being in length thirty-five miles, and fifteen in breadth, contain'ing
four hundred and seventy square miles of undulating country. The temperature is described asbeing generdly
30° bdow that of the neigbouring plains. At their base these mountains are surrounded by a densejungle, in
which eephants, bisonsand tigers abound, where formerly rice, sugar-cane, betle, cocoa-nut, and plantafn
were cultivated. The acclivities are likewise covered with a gigantic forest of teak, tamarind, mangoe, ebony
and bamboos; among which, in favourable situations, Borassusflabelliformisand Phoenix sylvestris occur as
pams. The Mimosas, Cassias and Pongamia glabra aford specimens of arborescent Leguminosce, while
Thespesia populnea is a mavaceous tree. Hopea supplies the place of Shorea as one of the Dipterocarpece;
Xanthochymus and Gar cinia exist as Guttifer ce; and species of Srychnos are found here, though not oceurti ng in
thejungles of the Northern provinces, while Myrsinece, Laurince and arborescent Euphor biacece are common to
both. This belt of jungle extends from three thousand five hundred to five thousand feet of elevation, is
very unhedlthy, and the distinctly marked region of fever. Above this the country is open, the wood in
clumps and patches, the climate ddightful and healthy. Therange of the thermometer is about 43°, from 31°
the minimum in winter, to 74° the maximum in summer : but this, from the mode in which the observations
are recorded, | have not been able to ascertain so exactly as | could wish. During the cold season Mr.
Young gives the utmost range of the thermometer as 28°, between 31° and 59°, but as not more than 10°
during the rest of the year. The maximum he dates in the sun to be 85°, and the minimum 56°, but in
the shade 20- to 25° lower - and that the average in the rainy season is about 64°, from which the thermometer
hardly ever varies above two or three degrees.  The Nedlgherries experience the influence of both the SW.
and N.E. monsoons.  The dadticity of theair is proved by the distance to which sounds are conveyed, and by
its dfedts on the anima spirits.

Though materials do not exist in such abundance for giving a view of the vegetation of the Ned gherr'ies yet
there are suffident to shew that a similarity in vegetation is produced by a correspondence with the Himalayas
in meteorologicd phenomena. Many ofVe plants of the Neelgherries are enumerated in Dr. Wallich s
cadogue of the East-Indian Herbarium ; alist of genera was published by M-~ A~ AA gAYy " *

Dr. Wight has furnished me with several additional names, so that the materids are su icient or giving a

«Ko ovjirt locdities of the plants not
generd idea of the nature of the vegetanon but a dlfflculty occurs in tne cxac

<™Mw fills and the cold westher is of shorter
being given, nor the seasons of vegetation |nd|cated but as no now tans, a

convince, we may expect the Flora to be less completely European, particularly as the Iong continued
equability of the rest of the year, and the rainy season, will be favourable to many genera of tropcal familie,

» C,,,! *w garlet flowers of the Rhododendron arboreum,
Thus though none of thepines or other Com/era are found, the scarlet no

with awhite rose dimbing to the tops of the highest trees, fovm the ormament of these as of the northern
hills. The other European genera are Andromeda, GuaUheria, Vaccinium Ranunculus, Thahctrum, ClemaUs,
Anemow |,
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In addition to the vallies of Cashmere and Nepal, we may notice the peculiarities of
vegetation in another set of vallies—those which constitute river beds. These forming
inclined slopes, of which the lower end rests on the plains of India and the upper at
the ~sources of rivers touching the limits of perpetual congelation, will present every
variety of temperature and organic life to be met with in ascending the mountains
themselves. Hence, according to the part of these vallies which we examine, we
may meet with either the plants of tropical or of alpine regions; and thiswill explain
the anomaly which frequently presents itself in finding so many plants requiring quite
different climates enumerated as occurring in the same locality.

Thus, if we notice the vegetation on the banks of either the Ganges or Jumna, where
they emerge from the mountains into the plains, we shall find it perfectly tropical,
and jungly; consisting of bamboos, ratans, and such trees as saul, toon, Siss0o,
and ebony, with many others enumerated as forming the tract of jungle which runs
aong the foot of the hills. Thirty miles higher up we have the banks of both
rivers covered with Alders and P'mus longifolia; still further up we have species of
Oka, Elceagnus, Hippophae and Fraxinus Xanthoxyloidcs, but if we ascend to the
sources themselves of the two rivers near Gangotri and Jumnotri, we shall see only the

plants

Anemone, Adonis, Rosa, Rubus, Fragaria, Berberis, Geranium, Viola, Parnassia, Lonicera, Euonymus, Viburnum,
Salix, Saluia, Wulfenxa, Scutellaria, Lysimachia; Daphne, Plantago, and Lobelia. The gigantic L. excelsa
atains there an eevation of twelve feet.

The plants dlied to tropical genera are both herbaceous and perennial; the former we may suppose occur in
the rainy season, while the exact localities of the latter not being given, we are unable to form any inferences
respecting the climate ; but the greatest cold, if not long continued, will not be fatd to many, as severa of the
same genera exist in the northern provinces of India.  The herbaceous genera aluded to are Canna, Costus,
Hedychium, Curcuma, Begonia, Piper, Melastoma, Osbeckia, Sonerila, Impatiens, together with species of Sda,
Crotalaria, CaHicarpa, Convolvulus, Thunbergia, Solanum, and Ardisia, as small shrubs; while species of
Grewia, Serculia, Kydia, Srychnos, and Syzygium exist astrees; but these are probably not found in the
highest parts. Species of Pittosporum and Lantana are dso found here; and Myrtus tomentosa affords an
edible berry.

The grains cultivated are nearly the same as those of Northern India, consisting of whesat; barley, millet,
mustard, peas, in the cold weather, and the smaler grains during the monsoons, though rice does not at dl
succeed. The soil and climate are most favourable for gardening, as al kinds of European vegetables are
described as attaining an enormous size, and some as living for two or three years. The climate is equaly
favourable for European fruit-trees, but the early accession of the rainy season prevents the proper ripening of

the fruit of many, though some requiring a shorter season produce very fine fruit.  Orange-trees live, but do
not thrive in the Neelgherries.

“The animal kingdom displays the same mixture of European and tropical forms as we have seen exigting
among vegetables. Many of the common Indian mammalia are found on the Neelgherries, as well as the ek,
the wild sheep and wild dog, and with these a black monkey (an Smia (Macacus) Slcnus, the Ouanderou ?)
with the peacock and jungle fowl; the raven, blackbird, thrush, lark, and woodcock are also seen—Hough on

the Neelgherries Young on the Topography of the Neelgherries, Transactions of the Medical and Physical
Society of Calcutta, vol. iv.
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plants found on the highest mountains, as Choor and Kedarkanta. The €eevation is
certainly great, being at least ten thousand feet; but the trees, which are elsewhere
found looking down upon vallies, are here themselves situated in them, having moun-
tains towering above them covered with snow, which, on melting below the life of
perpetual congelation, gives place to a lowly but rich vegetation.

The trees consist of Abies excelsa and Betula Bhojputra; with them are found
species of juniper, hazle, and a new Quercus. Walnut and apricot trees exist in the
vicinity of the nearest villages. Wheat and buckwheat are cultivated, but are green
even in July, when the water of the river is cold, but the sun's rays very powerful. A
kind of gooseberry, rhubarb, and currant are aso found ; and among the most remarkable
flowers are species of Dictamnus, Isopyrum, Phalangium, and Aconitum; Hemiphragma
is one of the new forms produced in this somewhat peculiar situation. Andromeda
fastigiata, Saussurea gossypina, Carduus macrocephalus, and Nardostachys Jatamansi, are
with many others found in the mountains in the vici nity. .

From the frozen sources of rivers, the transition is easy to the snowy passes of the
Himalaya. These always lead over the lowest parts of the snowy range, are gene-
rally from fifteen to sixteen thousand feet high, though some to the eastward are more
elevated, and mostly flanked by peaks which are three or four thousand feet higher.
Being for the greater part if not for the whole year covered with snow, their vegetation
is only interesting as affording examples of the plants which attain the highest limits,
but they aford the most favourable sites for observing the eevation of the line of per-
petual congelation. These passes have been explored and described by Captains
Hodgson, Webb, Herbert, and the Messrs. Gerard. By the first, the air within the
mountains has been described as clear, light, and very dry, in which evaporation is very
rapid ; the sky of a deep blue colour; and the starsof great brilliancy, appearing and
disappearing instantaneously, without any apparent augmentation of their size. The
country leading to these passes is generally very rugged and barren below the limit of
snow. Above the pine forests, or from eleven thousand to eleven thousand eight hun-
dred feet of elevation, a few dwarf oaks, junipers, and stunted birches are met with, as
well as Rhododendron Iepidotum, and a species ofAllium and wild rose above twelve thou-
sand feet. The raven and Alpine hare are also. seen. The genera, of which species have
been brought me from the highest extent of vegetation in these passes, are Ranunculus,
Acomtum, Geranium, PotentUla, Epilobium, Carduus, Senecio, Inula, Ci neraria, Cyno-
glossumy, Myosotis, Primula, Pedicularis, Salvia, lamium, Origanum, *n& Pofygaium;
of the last there are several species from such localities. On descending the northern
face, apeculiarity isobserved in finding apine, which is not met with on the southern face,
owing most likely to the influence of the rains. This is the Pinus Neoza of Dr. Govan,
P. Gtrardiana of Dr. Wallich, and most probably the Chilghoza of Mr. Elphinstone.
Rhododendron lepidotum is found as high as fourteen thousand two hundred feet, villages
and cultivation at ten thousand five hundred and eleven thousand five hundred feet.
Snow was found at thirteen thousand four hundred feet in June by the Messrs. Gerard

on
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on the southern face, but they mention that it would be melted at this height a month
later. Capt. Herbert gives thirteen thousand feet as the limit of snow on the northern
face in the beginning of October. ‘

-To the eastward the general elevation of the country must be raised, as it isnearer the
sources of the great rivers and the passes are higher. . The Beans Pass was estimated by
Capt. Webb, who found snow at the end of May, at seventeen thousand five hundred
and ninety-eight feet, and more recently, by the Editor of the Gleanings in Science, at
sixteen thousand eight hundred and forty-four feet, from the observations of a traveller
in Qctober 1828, who had only some new snow, but no old bedsto cross. The Neetee
Pass, elevated sixteen thousand eight hundred and fourteen feet, had no snow on it
when visited by Capt. Webb, nor any on aridge three hundred feet above, whence the
lower point of congelation was estimated at not less than seventeen thousand feet on the
northern side of the Himalayan Mountains.

In the neighbourhood of these passes the snow does not entirely disappear until July,
which, with half of August, constitutes the summer, a season when, on the southern
face, rain frequently falls; autumn extends to the end of September, and winter com-
mences with October. Above the limit of forest, which is composed of the same 0aks,
pines, yew, birch, and poplar as found to the westward, Cypress and Junipers are
found(Cupressustorul osa, Juniper* uscommunis< mdLsquarrosa), with Rhubarb, Gooseberry,
Rose-bushes, and a species of Astragalus, the furze of travellers. The grains cultivated
in the nearest villages are the same as have been elsewhere enumerated as those peculiar to
such heights. Cultivation was found by Capt. Webb in this direction above eleven thou-
sand five hundred feet of elevation, though not above ten thousand by Capt. Gerard
near the Western Passes ; but here the occurrence of loftier mountains to the southward
produces some of the -same effects as are witnessed on the northern face of the
Himalayas,—a confinement of all the solar rays imparted, and their reverberation from
two sides, instead of one of a mountain, by which, and by the general raising of the
vallies, the lower limit of congelation becomes considerably elevated, and with it the
limit of vegetation, as well as of villages and cultivation. This is still better exemplified
if we notice the highest cultivation in the mountains which intervene between the
snowy range and the plains of India, where we shall see that the height of cultivation
diminishes as we proceed to the outer range of mountains. Thus: in the line of the
geological section, we have wheat near Rol at ten thousand, at Bumpta on Urukta at
eight thousand, and above Chowras on Choor not much above seven thousand feet of
elevation, while on Mussooree, the most external range, | have seen it but little above
six thousand feet, though parts of the range are fifteen hundred and two thousand
feet higher. This must in some measure be ascribed to the diminished height of
mountains lowering the sources of irrigation, but principally | conceive to the effects
of the breeze, which always blows up the-mountains from the plains, and which, besides
being very drying, has its capacity for heat increased as its density is diminished, and
thus prevents the accumulation of heat on the mountain sides over which it passes.

™ On
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On descending the western passes of the Himalaya, we enter the district of Kunawur,
which has been described by Captain Herbert as comprehending the valley of the
Sutlgl and its principal feeders, from lat. 31° 33', long. 77° 47', to lat. 31° 51', long.
78° 42'. 1t is bounded on the north-east and west by Tartar provinces, under the
influence of China, and may be said to be contained within the Himalayas; for on the
south it has the Indian snowy range, and on the north the Parkyul ridge, the highest
peak of which is twenty-two thousand feet. There is no table land, or undulating plain ;
the mountains are tipped with snow, and the villages of Kunawur are situated in the
valley of the Sutlg itsdf, or in glens watered by its principal feeders. their general
elevation is from eight to nine thousand feet; though some are below, others are much
above this height, being at least twelve thousand feet in the interior.

Lower Kunawur commences near Seran, of which the climate is fine, though Ram-
pore, the capital of Bissehir, not far distant, elevated three thousand three hundred fest,
but situated in a valley, has sultry days (the thermometer as high sometimes as 100°,
and even 110°) and chilly nights, with hot summers and cold winters. Some of the
lower villages are subject to the periodica rains, which make their way up the valley of
the Sutlgy and across the lower part of the Himalaya. Near these, grapes do not
thrive, but long rank grass, a species of Saccharum, eight or ten feet in length, with
Aneikma, and other tropical genera, are found ; higher up the river, the villages are
more elevated, and the rains less regular and heavy. Here there areluxuriant vineyards,
where the ddicious grapes are dried as raisins, and converted into a kind of wine ;
orchards of apricot, apple, walnut, and in some places of peaches are seen, with pear-
trees, of which aso the fruit is dried. The forest-trees consist of Pinus Deodara and
Gerardiana, with yew, holly, oaks, and horse-chesnuts.

Upper Kunawur is till higher up the stream, and completely beyond the influence of
the periodica rains, the height of the outer chain of the Himalaya being sufficient to
exclude them from this, as well as from a part of Lower Kunawur; the climate is there-
foredry and cold, the country covered with snow in winter, but in summer enjqying a few

months of powerful sun. The nights become frogty in the middie of September, and the
* thermometer sinks below the freezing point in the mornings in October, and-snow fals
towards the end of that month, or in the beginning of November, and covers the ground
until March or April. The climate being sodry, the falls of snow are not heavy, but the
winters are extremely rigorous.  In July and August, there are alternately light clouds
and sunshine, the air is somewhat humid, and there is occasiondly alittle rain. In
some villages, surrounded by high mountains, the sun is not seen for more than nine
hours, but in others the temperature is high, as the thermometer ranges m July and
August from 55° to 58° in the morning, to 80° and even 85° a noon, in villages elevated
ten thousand feet.

In comparison of the Tartar districts more to the northward, Kunawur exhibits a
green and lively picture of vegetation, as there are forests of pines, poplars, willows,
junipers, and cypresses. " The pasture zones occupy a belt between the limit of trees

_ and
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and the confines of perpetual snow." Some of the villages, as Kanum and Soongnum,
are populous and wealthy, with luxuriant vineyards, and orchards of apples, apricots,
and walnuts, of most of which the fruit is ripe in September. Gooseberries are aso
met with, and wheat and Siberian barley thrive at great elevations. Captain Herbert
describes the two crops in the year, as consisting of wheat, ooa, barley, cheena
(Panicum miliaceuni), phapur, ogla (two- species of Polygonurri), and turnips; the
three last following barley, but wheat and cheena exhaust the soil. To these may be
added peas and beans, mentioned by the Messrs. Gerard.  Kunawur is every where
intersected by very elevated ranges, which are crossed by passes varying in elevation
from twelve to eighteen thousand feet; on some of these to the eastward, even at the
latter height, little snow is seen, and that only in streaks. Vegetation extends to
sixteen thousand six hundred feet, junipers are found at fourteen thousand five hundred,
birches as high as fourteen thousand, and Rhododendron lepidotum above them; pines
do not appear to extend beyond twelve thousand three hundred feet. The highest
cultivation seen was to the eastward of Dabling, where, at thirteen thousand six hundred
feet, crops of barley, buckwheat, and turnips were seen by the Messrs. Gerard; and
a little lower the ground was covered with thyme, sage, and many other aromatic
plants, besides juaiper, Tartaric furze {Genista versicolof), sweet briar, and goose-
berries. Even at this great height the sun was at times found very powerful, and
the thermometer rose to 68° on the 23d July, at fourteen thousand seven hundred feet of
elevation. Near the Charang Pass, continuous snow-beds commenced about the height
of sixteen thousand three hundred feet. Upon the left bank of the Tagla, no snow
appears -at sixteen thousand feet; on the right bank, at eighteen thousand feet, there
is only alittle in streaks.

If we proceed to the northward of Kunawur, we shall see how much the intervention
of even a single range can alter the face of a country, for crossing the Hungarung pass,
at an elevation of fourteen thousand eight hundred feet, coinciding here with the limit of
snow, we enter the Tartar pergunnah of Hungarung, which, besides being destitute of
trees, differs from Kunawur considerably in the nature of its climate, and in having but
one crop in theyear. The mountains, instead of the pointed pinnacles of the Himalaya,
present only a rounded outline, with gentle declivities, covered at top with a little
snow, but bare of forests, and every where presenting the traveller a picture of arid
barrenness. The stented trees, consisting of apricots, willows, walnut, are only found
in the neighbourhood of villages, with the dog-rose, gooseberry, and currant; and two
kinds of fruit not familiar to Captain Herbert, the one yellow and acid, about the size of
acurrant (an Hippophae?), the other red and mawkishly sweet (an Eleagnns?). The
Whin and ‘Furze of travellers are now known to be species of Genista and Astragalus.
The elevation of the villages is from ten to twelve thousand feet, and cultivation is
carried on at a till greater height. Nako, on the western face of Parkyul, and on the
eastern bank of the Spiti, is at least twelve thousand feet above the level of the sea;
yet there are produced most luxuriant crops of wheat, barley, buckwheat, and turnips,

' F 2 rising
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s ng by steps to near seven hundred feet higher, in fields enclosed by hedges of «oose
berry and barberry, with Juniper and Tartaric furze, extending above thirteen thousand
feet. The seasons are smilar to those of northern latitudes, grain being sown in March
and April, and reaped in August and September.  Snow generally falls towards the end
of October: it seldom exceeds two feet in depth, but does not leave the ground for near
sx months. Want of moisture in the air must prevent its earlier descent, as the tern-
perature at sunrise in October is sddom above 20"; in August it was 75° a noon,
and never below 52°. At Chango, elevated ten thousand feet, the temperature rises to
80 in the same month ; the seasons are a month earlier, and more rain fdls in April and
May. The crops, besides those noticed at Nako, consist of ogd (Polygonum emar-
ginatum), millet, peas, and beans. At Shalkur, the most northern part of Hungarung,
as well as a Lai and Dunkur in the adjoining province of Ludak, houses are built
of unburnt briclg, these being sufficient to resist the weather, as very little rainfalls,
and that only in May and June. From this postion, al the mountains to the
northward have a rounded outline, with but little snow resting on them in the summer

mo hs;  hile the - snowy pea s o the Himala
souward" A A A i ya are all seen to the
On the eastern boundaries of Kunawur lies that part of Chinese Tartary winch is
under the authonty of the Grand Lama of Lahasa; Shipkee is the first village, elevated
ten thousand five hundred feet. The mountains still further to the eastward are of a
rounded form, with a gentle dlope, of inferior elevation, and sad to be of a gravelly
structure.  On the southern bank of the Sutlgj they rise from the water's-edge up to
eighteen or nineteen thousand feet, without forests or even a bush, clothed with a
withered and russet vegetation, and bare of snow; a hedge of gooseberry and a row of
willows are not.ced as remarkable. Chukors and Monals (Perdix Chukor and Lopho-
phurus Impeyanus) were seen while the thermometer in October stood at 33*.  Shirang
_Mountain, beyond Shipkee, on the road to Garoo, exceeds eighteen thousand three
hundred fegt in elevation, yet only one strip of snow could be seen. In a late
journey through the north-eastern parts of Kunawur, Dr. Gerard writes that he " came
upon a \/illage a a height of fourteen thousand seven hundred feet. It was the middle
of October, and the thermometer on two mornings was 17°, yet the sun's rays were
oppressive, and al the streams and lakes, which were sheeted with ice during the
>>ig'ht, were free and running by two o'clock. The finest crops™ barley are reared
here, and to irrigation and solar heat are the people indebted for acrop. The barometer
gave for the highest field fourteen thousand nine hundred feet of elevation; " and this,"
Dr. Gead adds, " veifies the inferences on the limit of cultivation in the upper
course of the Sutlej, and | think it quite probable that crops may vegetate at sixteen
and seventeen thousand feet. The Yaks and Shawl goats seemed finer than at any
other spot within my observation." Further on he continues: " On the north-eastern
frontier of Kunawur, close to the stone bridge (near Changrezing), | attained a height
of more than twenty thousand feet, without crossing snow, the barometer shewing
" 14-320,
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14*320, thermometer 27°, at one P.M.* Notwithstanding this elevation, | felt
oppressed by the sun's rays, though the air in the shade was freezing."

A little to the southward, and more to the eastward of Shipkee, the Keubrung Pass
forms the boundary between Kunawur and Chinese Tartary; though elevated eighteen
thousand three hundred and thirteen feet, snow was only found by the Messrs. Gerard
in sheltered places contiguous to the pass, and mountains leading to it about fifteen
hundred feet more elevated were just tipped with snow. The Tama or Tartaric furze
extended as high as seventeen thousand feet; beyond this, every thing was barren
and desolate. '

At Zamsiri, Zinchin, and Bekhur, the same appearances were observed, ;as well as
by Mr. Moorcroft still further to the eastward, in crossing from Neetee Ghat to Ghar-
tope, the elevated plain which separates the Himalayan and Cailas ranges, which
he describes as a dreary waste with a few furze bushles (species of Genista and
Astragalus), but without a tree or shrub, " the woolly plant, like everlasting, is.
probably one in Mr. M.'s collection, having the external appearance of a Leon-
topodium, with much-divided hairy leaves, besides these, Mr. M. only enumerates
tufts of silky grass, and a species of moss; but in his collection there is dso a
diminutive Primula and a Pedicularis from near Daba. Beyond this, he notices gold-
finches in poplars, and several flowering shrubs of Tamarisk, a new species of Myri-
caria which | have also received from other parts of the hills. The rhubarb is probably
R. spictforme, or a new speciesdistinct from R. Emodi. The animals enumerated as
having been seen, are eagles, ravens, blue pigeons, partridges, larks, and linnets. The
plains are aso filled with the bural, yak, and shawl-wool goat; herds of wild horses
and wild asses were seen, as dso hares and marmots ; he describes the latter as being
like a young hare, they are therefore most probably the Pika.

In crossing the Cailas range, he saw numerous hares, and a bird resembling grouse,
probably the Tetraogallus of General Hardwicke and Mr. Gray; also, Brahminee geese,
Anas Casarca. At Ghartope, he notices the Gurkur or wild ass, and mentions that with
frosty nights the thermometer frequently exceeded 80° in the day-time in July.  Still
further to the eastward, Messrs. Turner and Saunders, in their journey to Teshoo
Loomboo, likewise describe the elevated plains as bare of vegetation, the atmosphere
dry and clear, the cold excessive, with little snow, but the sun's rays as very powerful.

If

* The date is not mentioned. Using the mean results for October observed in Calcutta, this gives twenty
thbusand four hundred and nineteen feet as the elevation.—(Note by the Editor of the Gleanings in Science,
vol. i. p. 107.) This valuable periodical, established in Calcutta under this modest title by Capt. Herbert, has,
from its great success, been permitted by the Society to assume the title of ' The Journal of the Asiatic
Society." The first volume, completed under the editorship of my talented friend Mr. James Prinsep, shews
that it Is not -unworthy of the name, being filled with abstracts of papers presented to the Asiatic Society of
Calcutta, and with scientific communications respecting the country from correspondents in India—(Vide
Philosophical Magazine, May 1833, p. 371.) '
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If we turn our attention to the westward of Kunawur, we witness a repetition of the
same appearances : a road leads from Soongnum up the bed of the Dabrung to Penoo
and Dunkur, over very elevated passes. Dwarf pines are noticed at ten thousand
feet, filds of beans, and orchards of apricots are passed through at a considerable
elevation, and towards Pamacheen a belt of birches at fourteen thousand. Here a
juniper, caled Pama, is used as fud. On this road the Manerang Pass is elevated
eighteen thousand six hundred and twelve feet, the last haf mile covered with
perpetual snow; and some stunted vegetation is observed at the base of the mountains.
At sunrise the thermometer stood at 31°, and must have been lower during night, as
the blankets of the Messrs. Gerard were tough as leather. In proceeding towards
Manes, théy found bushes and wild leeks at fifteen thousand feet, and passed over
gravelly hills covered with tama bushes, and found cultivation of wheat, barley, and
ooa at twelve thousand feet above the sea.  The grain was amost ripe, and there were
. a few poplars, and some 'barberry and other bushes in the vicinity. At Manes,
elevated eeven thousand nine hundred feet, the temperature ranged, on 1st September,
from 52° in the morning, to 81° at the hottest time of the day. One of the Surveyors,
in a letter published in the Asiatic Journal for May 1825, p. 629, gives a most animated
account of the excessive rigour of the climate at the commencement of winter in these
regions, and of the fierceness with which the sun's rays dart through the rarefied air of
great elevations, so as to produce a fedling of scorching in the midst of almost unbear-
able cold; of thismay be adduced as instances, that, at the fort of Dunkur, elevated
thirteen thousand feet, while the temperature of the air was 32°, a thermometer in the
sun rose to 126°, and the inhabitants were thus enabled to keep themselves comfortable
on the roofs of their houses even in winter. At Rangreek, elevated twelve thousand
five hundred feet, the thermometer fell to 6° during the night, and rose, at eleven in
the forenoon, only to 20° ; and yet the greatest inconvenience was experienced, as well
from the dazzling reflectiori from the snow as from the great power of the sun's rays;
the latter made more sensible by the sharp chill of the air, which was never heated
beyond 25°. Towards evening, a sudden gust of piercingly cold wind destroyed severa
of their followers, the breath of the travellers congealed upon their beards, and then-
clothes grew diff on their backs. In fording a stream, the water froze as fagt as it
touched them, until their feet and legs became 4iff as wicker-work. After a fresh
and heavy fal of snow, the weather became settled and serene, but the cold increased
so much that the thermometer fell 2° below zero; and yet, in such regions as the valley
of the Peenoo, there are villages and cultivation at not less than thirteen thousand five
hundred feet of elevation, and, not far distant, poplar trees twelve feet in girth. The
most western regions of which we have any accounts are those traversed by Mr. Moor-
croft and Dr. Gerard on the road to Leh or Ludak, through the district of Kooloo. In
this direction the highest habitation seen by the latter was at eleven thousand feet, the
thermometer 84° in the shade. On the plateau.of Tartary, elevated sixteen thousand
feet, he saw before him a black ridge, having the uniform height of three thousand feet

above
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above the camp, and yet there was no snow on its summit. On mountains on the
N. E. shores of lake Chimororel, which is elevated fifteen thousand feet, the region of
snow had an uniform margin of nineteen thousand feet.

The above extended notices will serve to give a good idea of the nature of the country
and climate to be found to the northward of the Indian Himalayas, and enable us to
appreciate the causes which favour vegetation at such great elevations: the same facts
have occasionally been repeated, at the danger even of being considered prolix, in
consequence of the disposition some time prevalent to doubt the accuracy of observa-
tions, because they were considered incompati ble with theories which were themselves
deduced from facts, but occurring in regions where all the circumstances are not similar.

From the details which have been given, it seems abundantly clear that the elevation
of the Indian snowy range is sufficient to prevent the passage across of the cloudy masses
which deluge the plains of Northern India with rain, both in the cold and in the warm
season. The atmosphere, therefore, on the northern face of the Himalayas preserves
unimpaired the dryness, which is the characteristic of the rarefied air of lofty situations :
hence the little deposition of snow which takes place in winter in proportion to the
lowness of the temperature. The returning warmth of spring rapidly dissolves this
thin layer of snow from level places, in consequence, it appears, of the undiminished
power of the solar rays in passing through so rare and transparent a medium ; a fact
tending to confirm Mr. Daniels' views respecting the superior efcergy of the solar rays
in the higher regions of the air; and as this seems already to have been done with
respect to his opinions of their great power in polar regions, the fact is interesting as
giving an additional cause for the analogy between apine and polar vegetation. When
the snow is once melted, these elevated tracts, surrounded and confined by towering
mountains, absorb heat as readily during the presence of the sun, as they radiate it
freely while he is absent, and becoming, like the surface of the earth at ordinary
levels, the source whence the heat received from the sun is diffused to surrounding
objects, they cause the line of perpetual congelation to recede higher and higher in
proportion to their own elevation. Peaks and pinnacles, on the contrary, projected into
the air like promontories into the ocean, partake rather of the equability of tempe-
rature of the media into which they intrude, than impress on them, like plains and
table-lands, their own extremes of heat and cold.

The plants obtained from the most elevated regions of Ludak are few in number, and
the localities not sufficiently defined to enable us to draw any inferences respecting the
climate. All were sent by Mr. Moorcroft to Dr. Wallich, and are enumerated in his
catalogue. The genera are al European, but the species new: the former being
Gcentiana, Aquilegia, Iris, Salsola, Axyris, Potentilla, Campanula, Corydalls, and Salvia.
The shrubs are Astragalus, Fraxihus, and Elceagnus, al with the specific name of the
discoverer. From the fruit of the last, a spirituous liquor is said to be distilled. Some
of the finest rhubarb that | have ever seen was sent by Mr. Moorcroft from Ludak. In

the same regions he discovered the celebrated Prangos Hay Plant (Prangos pabularia,
Lindley),
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Lindley), the seed of which is brought down by the northern merchants, and sold in the
bazars of Northern India under the name of |UJdti fiturusaliyoon, to which in the
Persian works on Materia Medica, is attached a translation of the description of Petro-
selinum, TTCT"O0KLVOV of Dioscorides, lib. iii.c. 77.

The fruit-trees and cultivated grains of Kunawur having been enumerated, with their
locdlities, it is only necessary here to mention, that the former belong to the genera
Pyrits, Persica, Armeniaca, and Vitis, and the latter to Triticum, Hordeum, Polygonum,
while Juglans, Corylus, and Pinus Gerardiana, aford edible nuts; the other species of
the latter genus are P. Deodara and Webbiana; Junipcrus excelsa and recurva with
Cupressus torulosa and Ephedra Gerardiana, forming the other Coniferce; species of
Quercus, Acer, Betula, Populus, Salix, Fraxinus, and Pavia, the remaining trees. The
shrubs consist of species of Elceagnns, Rhododendron, Lonicera, Berberis, Capparis,
CratcEgus, Rosa, Ribes, and Rubus; with, of Leguminoscc, Colutea, Caragana, Genista,
and Astragalus: G Versicolor, and A. Moorcroftlanus spinosissimus, Webbianus and
Gerardianus, formlng the different klnds of Tartaric furze so frequently mentioned by
travellers. The remaining Leguminosce belong to the genera Medicago, Lotus, Vicia,
and Orobus. The other herbaceous families and genera are, of Ranunculacece, Thalic-
trum, Anemone, Isopyrum, Adonis, Ranunculus, Aquilegia, Aconitum; of CrucifercK,
Gardamine, Arabis, Dentaria, Draba, Hesperis, Ssymbrium, Erysimum, Tauscheria,
Crambe; of CaryophylTece, Gypsophila, Dianthus, Slene, Arenaria, Sellaria, Cerastium;
of Umbelliferce, Ptychotis, Bupkurum, Heracleum, Cuminum, Thapsia, Chczrophyllum,
Myrrhis, Hymenolana; of Composite, Saussurea, Serratula, Lappa, Cirsium, Carduus,
Eriocoryne, Diplurandra, Scorzonera, Crepis, Mulgcdhnn, Lactuca, Gnaphalium,
Aster, Erigeron, Tanacetum, Artemisia, Tussilago; of Boraginece, Onosma, Moltkia,
Anchusa, Cynoglossum, Echium, Lithospermum; of Scrophularinea, Veronica, Scrophu-
laria,Euphrasia, Pedicularis; of LabiaUe, Salvia, Scutellaria, Marmoritis, Dracoccphalum,
Erianthera, Leonurus, Phlomis;, of Primulacecc, Lysimachia, Androsace, Primula; of
ChenopodecE, Chenopodium, Blitum, Salsola ; of Polygonece, Rinntx, Rheum, Polygonum,
Oxyria. The other genera, generally only single ones of other families are, Corydalis,
Viola, Polygala, Linum, Malva, Vitis, hnpatiens, Potcntilla, Epilobium, Circcea,
Myricaria, Illecebrum, Herniaria, Sedum, Saxifraga, Chrysosplenium, Galium, Rubia,
Valeriana, Scabiosa, Macrostemma, a new genus of Asclepiadece, Gentiana, Atropa,
Orobanche, Euphorbia. The monocotyledons consist of Iris, Alisma, Allium, Gagea,
Convallwia, Juncus, the Orchidea of Epipactis and Gymnadenia, and the grasses of
species of Phleum, Pennisetum, Poa, Festuca, Bromus, Brachypodium, Melica, Hordeum,
Alopecurus. Among the ferns is the only Acrostichum in my collection, and a few
species of Pteris, Osmunda, and a Lycopodium. )

The most cursory comparison of this enumeration with the list of genera and species
giVm in Ledebour's Flora Altaica, will show the great analogy which exists between the
Flora of those mountains and of the south of Siberia with that of Tibet, or of the northern
face of the Himalayan mountains, which, consisting entirely of the elevated land included

between
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between the latter mountains and the Kuen-lun, makes up by elevation for its more
southern latitude. It is sufficient at present to mention Tauscheria descrtorum, Biebers-
teinia odora, Isopyrum grandiflorum> and Dracocephalum Sbiricum, as species common
to these two countries, and that among other European plants found on the northern
dope of the Himalayas, we have Hyoscyamus niger, -Lithospermum arvense, Myosotis
palustris, Lamium amplexicaule. Prunella wvulgaris, Samolus Valerandi; with Datisca
cannabina, Cuminum Cyminum, and Scutellaria orientalis, found in more southern lati-
tudes. Severa adso of the new species of Himalayan plants, especialy those found
on such sites as Kedarkanta and Peerpunjal, are also found aong this tract, though
the vegetation resembles the Siberian rather than the Himalayan Flora; and this most
probably is also the case aong the whole extent of Tibet, as many of the phenomena
of climate, general appearance, and productions, are the same in the account of Messrs.
Turner and Saunders' visit to Teshoo-lomboo.

The plants of Kunawur have generally a dry sombre aspect, few leaves, and those
small, frequently inserted in a cluster round the root, from the centre of which rises
the scape of generally large and showy flowers. The petioles not undergoing decom-
position, from the dryness of the climate, remain attached round the plant, and as
they become pushed- outwards by the growth of internal parts, the cellular parts are
destroyed, while the fibrous remain, and protect the root, as with a covering of hair, from
the severity of the weather. One peculiarity is remarkable, and that is, the resemblance
externally between the plants of this cold region and those of the desert-like country
near Delhi; but thisis observable only in the parts of vegetation, and not in those of
fructification, for in the cold climate the flowers are large and showy, and in the hot,
small and inconspicuous: in both the shrubs are stunted, thorny, and frequently hairy;
the wood scanty, hard, and compact; while the surface of each is dry, and of an ash
grey or pale green.colour. The only similarity in climate is, that in each there is great
dryness of the atmosphere ; the resemblance therefore is probably dependent on pecu-
liarity of the transpiratory surface. Capparis and Salsola are almost the only genera
common to both situations; the latter evidently owing to the soil of each being covered
with saline efflorescence.

Among the animals which inhabit this cold and arid region, the herbivorous tribes are
particularly conspicuous, for number, variety, and flourishing condition, notwithstanding
that the country appears barren of vegetation ; but the grasses belong to the genera
which furnish the best pasturage grasses of Europe, and the Astragali afford legumes,
which must be as nourishing as peas and beans. The Tiger is mentioned by Mr.
Hodgson as extending his wanderings to the neighbourhood of the snow, and by Mr.
Moorcroft has been traced as far as Khoten, nearly as far north as by Ehrenberg.
The Tibetan Dog is remarkable for his size and fierceness. Hares are common, and
most likely also the Piha, as Moorcroft compares his Marmots to young Hares; and-
Captain Turner mentions seeing Rats without tails. The Tibetan Musk is of course a
native; Antelope Hodgsonii and A. thar., the latter allied to the Chamois, are aso found,

G while
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while the Shawl Wool Goat thrives only in these regions. The Sheep, unrivalled for
size and beauty, aswell as for fineness of wool, are, like the Goat, used for carriage,
and both, as aso the Dog, are furnished with a fine wool under the rough upper
covering of shaggy hair. The Bhural, Asiatic Argali, or Ovis Ammon, is aso found
here, with the shaggy-tailed Yak or Bos grunniens. The Wild Horse, the Guckur or
Wild Ass, and the Dziggta or Equus Hemionus of Pallas, (the Mule of travellers)
complete the list of Mammalia on the N. face of the Himalaya. The Birds enume-
rated as having been seen, are Eagles, Ravens, Grouse, Linnets, and Goldfinches, and
the lakes are described as being covered in summer with Geese, Ducks, and numerous
Grdlee ; Vultur barbatus, Perdix Chukor, Satyrus mdanocephalus, Lophophorus Impey-
anus, Phasianus Wallichii, and abird, with red beak and legs, like Fragilis gracula,
have also been segi in Kunawur, which in the distribution of the animal, asin that
of the vegetable kingdom, approximates to the Altai mountains.

In the foregoing general view of the climate and productions of the tract of country
whence the collections have been formed, it was impossible to be more minute
regarding species, but the details respecting such as it will be requisite to notice,
will be introduced &fter the general observations on the natural orders to which they
respectively belong. At the same time aso will be noticed the particular plants
of other countries, which it would be advisable to introduce into India; and there is
no doubt that, with the warm climate of the Plains, moist in the lower and dry in
the upper provinces, and the temperate one of the Hill provinces, the facilities are
great, and the field most eXtended for increasing the resources and improving the
comforts of an immense population. The results which have already attended the
introduction into India of such foreign products as Tobacco, Capsicum, the Guava,
Pine, and Custard-apples, which are so completely acclimated as to appear indi-
genous, are our best guarantees for further success; particularly as the most valuable
products of the plains of India, as Rice, Sugar-cane, Ginger, now form a part of
the principal resources of the warmer parts of the New World, which possess many
valuable products peculiar to themselves. Many also of the useful and ornamental
productions of the Hill provinces, may no doubt be introduced into England and
the rest of Europe; the principal of these will be pointed out; and here, again,
there is every reason to hope for considerable success, as many of the trees and
shrubs of Northern India are now flourishing in the open air of England, especially
in the gardens of the Horticultural Society of London, and of the Messrs. Loddige,
where may be seen: Pinus Dcodara, Webbiana, excels Gerardiana and Morinda;
Rhododendron arboreum, aristatum, campanulatum and lepidotum; Pyrus vestita and
variolosa; Cratcegus glauca; Cotoneastcr microphylla, rotundifolia, and severa other
species, Benthamia fragifera; Rosa sericea, macrophylla, and Brunonis, Berberis

» Asiatica, aristata and Wallichiana; Potentilla atrosanguinea and Ncpaknsis, Salvia nubi-
cola, with many others.
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RANUNCULACEJE.

THE Ranwiculacece, named from their principa genus, and well known from
containing many most ornamental garden flowers, as well as dfording severd very
energetic medicines, fom a family well suited to commence the series, and display
the advantages of the natura method of classfication, from presenting so many points
of dfinity in organic structure, geographica distribution, and in the possesson of
amilar sensble and medica properties. They are extensively diffusad throughout the
cold and temperate parts of the globe, with only a few chiefly aguatic species existing in
warmer regions. They are found every where in mountainous regions, from the blesk
and exposed summits in the neighbourhood of melting snow, to the rich, shady, and
moist valeys everywhere occurring in hilly regions where the devation is aufficent to
ensure moderation of temperature. As nearly one hundred species of Ranunculacecz
have been discovered in the Himalayas, their preponderance over many other natural
orderswhich are properly consdered characteristic of warm regions, displays a the
first step how different must be the climate and Flora of the Himalayan mountains from
that of Indiain general. But as severd of these species have been ascertained to be
identical with, while others which are new, have been found to be closdy dlied to
those indigenousto other countries, considerable resemblance in climate may be inferred
from the similarity in vegetable productions. In the plains of India but few of
this family are found. Ranunculus aquatilis and scekratus, from their existence in or
vicinity to water, experiencing greater equability both of temperature and moisture than
if more exposed to atmospherical changes, are found in mogt parts of the world. So
the former is found in the north-western provinces, and the latter exists in every

G 2 part
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part of India. The tribe of ClematidecB, distinguished from the other Ranunculacece by
their valvular aegtivation, opposite leaves, and generally scandent habit, may therefore
be considered the least ?* anunculaceous of the family, have also a few species in the plains
of India. Naravelia Zeylanica, belonging to a genus peculiar to India, is common in
Ceylon, and everywhere in the Peninsula, but not found above the province of Bengal;
Clematis Gonriana, common jn hedges and in the jungle at the foot of hills, extends
from the Neelgherries and from Dindygul, near the extremity of the Peninsula, up to the
Deyra Doon, in 30° of N. latitude, along the foot of the Himalaya: but it is worthy of
remark, that this species, as well as C grata, flowers only in the autumn, or at the
commencement of the cold season of the plains, while the Himalayan species flower in
the spring, or at the commencement of the warm weather of the mountains, that is,
according to elevation, either in April or May; and it is remarkable, that April and
October are the two months in which the mean temperature of the year is found to
occur in most places; and though the temperature of October and November in the
plainsis above that of May and, April in the hills, yet the approximation is greater than
if the respective species flowered in the same months in the different places. Nigdla
sativa, found in the south of Europe, Asia Minor, and Syria, exists only in the gardens
of India, but where, from its numerous Indian names and uses, it must, as well as
Delphinium Ajacis, have been long acclimated, and formed a part of the ornamental
flower-garden of the cold weather months.

The genera of Ranunculacece of which species are found in the Himalayas, are Clematis,
Thalictrum, Anemone, Ranunculus, and Caltha, distributed also throughout the cold and
temperate parts of both the northern and southern hemispheres, and with these we have
also species of Adonis, Trollius, Aquilegia, Delphinium, Aconitum, Cimicifuga, Actcea,
and Pceonia, which the Himalayas share in common with Siberia, Europe, and America.
No genus of this family has yet been discovered peculiar to these mountains, as Knoidtonia
to the Cape of Good Hope, Hamadryas to South, and Hepatica, Hydrastis, and
Zanthorhiza to North America. It is interesting to observe, that the genera, of which
only species are found in the highest latitudes, are those also which are alone found on
the highest peaks of the Himalaya: thus Ranunculus ajjhiis and Caltha arctica were
found in Melville Island, so | found only R. polypetalus and C.Himalayanus on the top
of Kedarkanta, with Anemone discolor a little lower down; of. this genus species
extend as far as 68° of N. latitude. Species of Thalictrum are found in the same
situations later in the year, but as the Himalayas are within the influence of the
periodical rains, a degree of moisture and equability of temperature is produced during
that season, which alows of the existence of genera and species at elevations where
they could not otherwise exist. The Himalayan genera of Ranunculacece, with the
exception of Cerotocephalus, are exactly those enumerated by Ledebour, as those of
which species are found in the Altai mountains, and also, with the exception of
Hclleborus and Nigdla, which do not extend either eastward to the Altai or southward
to the Himalaya, the same genera as those enumerated by Meyer and Bieberstein, as

being
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being indigenous to the ranges of Taurus and Caucasus. Many of the species are
identical with those found in more northern latitudes, as Ranunculus arvensis, bulbosus,
Flammula and salsuginosus, Isopyrum grandiflorum, Delphinium pubescens and Adonis
cestivalis, while of those which are new, many are in like manner allied to those
described by Ledebour, Bieberstein, and Meyer, in the Floras Altaica and Taurico
Caucasica, as Thalictrum Maxwellii to T. Javum and appendiculatum. Anemone
Wallichiana to A. albana and Bungeana. Trollius pumilus to T. patulus. Aquilegia
Moorcrgftiana to A. Shirica. Aconitum Iczve to A. septe?itrionale, and A. multifidum to
A. anthora. Ranunculus polypetalus must be allied to Ficarial glacialis of Fischer,
this being described as having the habit of Callha appendiculata, a six sepaled calyx and
acorollawith thirteen petals; while R.pimpinelloides being nearly alied to R. ruttefolius
must be so to the new genus Callianthemum of Ledebour, formed of this species.
Some of these Himalayan species assist, though in a small degree, in shewing the analogy
of Ranunculacece with the other families which have long been pointed out. Thus
the broad filaments of many of the species show the mode of formation of the petals of
NymphceacecB; and Anemone tetrasepala with its umbel and partial umbels, supported
by an involucrum and involucels, points out the relation of this family with the Umbelli-
fercz. The plants of this family figured in Dr.Wallich's Plant a Asiatics Rariores, as
well as those in the present Illustrations, will give avery good idea of the highly orna-
mental nature of the Himalayan species of this family; and there is no doubt, from
the nature of the climate where they are indigenous, that many of them would be perfectly
at home in England, where already so many of their European and Siberian congeners
flourish; but perhaps Clematisgrata from its fragrance, and C. montana from the showy
natureof its garlands of numerous white rose-like flowers, are the most desirable as orna-
mental flowers, and Aconitum ferox and heterophyllum as medicinal plants. To mention
the rest in detail would be tedious, but there are many others highly ornamental, as
may be judged of from the drawings and descriptions.

The Ranunculacece form a very natural family, not only with respect to structure and
geographical distribution, but also in possessing the same sensible properties and modes
of action on the human frame. This is owing to their containing in al parts an
acrid principle, which Krapf ascertained to be neither acid nor alkaline, but of so volatile
anature, that in most cases simple drying in the air, or infusion, or decoction in water,
is sufficient to destroy it; that its activity is increased by acids, sugar, honey, wine,
and spirits, and is only effectualy destroyed by water and vegetable acids. (Fee, Cours.
d'Hist. Nat. Pharm. v.i. p. 373.) Two vegetable akalies, Delpia and Aconitia, the
latter little known, are produced by the plants of this family ; if the acrid principle be
aways of the volatile nature that it is represented, the powerful effects attendant
on the administration of the root of Aconitum ferox even after it had been pre-
‘served ten years, must be ascribed to the presence of some principle of a more
permanent nature. According apparently to the proportion of the acrid principle to

the rest of the vegetable substance, or perhaps owing to the peculiar nature of the
acrid
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acrid principle in each species, it is found that they act either on the system generally,
or in different degrees on particular organs. Thus several species of Ranunculus are
used as rubefacients and vesicatories, while the roots of Zanthorhiza, Coptis, and
Hydrastis, as tonics ; and those of Thalictrum mgjus as a substitute for rhubarb. Hellebore
has long been known as a powerful cathartic, and Aconite as a no less powerful narcotic
and poison; while some from the destructibleness of their noxious property by water
have been used as food. The Mahomedan physicians in India having derived their
knowledge of drugs chiefly from Arabian authors, who translated from the Greek,
itisnot surprising to find such articles as Hellebore, Pceony, Lycoctonum, and Stavesacre,
all of which as well as others might be grown in the Himalayas, prescribed in every
part of India, thodgh the druggists, calculating upon the ignorance of both practitioners
and patients respecting the true drug, generally substitute some which they consider
an equivalent. Yet it is interesting to observe, that independent observation has intro-
duced into Indian practice severa drugs from this family, to which the same properties
are ascribed asin Europe. Thus Ranunculus sceleratus is used as a vesicatory. The
roots of Thalictrum foliolosum as a bitter in the cure of fevers—those of Aconitum
heterophyllum& s atonic, and of Aconitum feroxe, though a poison, as a narcotic in rheuma-
tism. Nigella sativa is aone cultivated in India, asin most Eastern countries, and

continues in the present day, asin the most ancient times, to be used both as a condi-
ment and a medicine.

The celebrated Indian poison called Bish or Bikh, being referred by al authorities
to Ranunculacece, requires to be noticed, though it would not be easy, even in the
present state of confuson of Indian Materia Medica, to find an article of which
it is more difficult to give a satisfactory account, and of which, at the same time, it
IS so necessary that we should have a clear idea. The subject to be entered into, with
the detail which it requires, would claim a much greater space than can be allotted to
it here : little more therefore can be done than to state the little that is known, and to
urge observers, who may be favourably situated, to prosecute the inquiry.

Dr. Buchanan first acquainted the European world with the existence of four kinds of
Bikh. 1. SngyaBikh. 2. Bish or Bikh, the poison. 3. Bikhma, a powerful bitter.
4. Nirbisi; aso without deleterious properties. Thefirst Dr. B. referred to a species
of Smilax; the author has had two species of Convallaria, called meetha-doodhya,
and mohura-doodhya, represented to him as being of a poisonous nature- The three other
kinds of Bikh Dr. B. refers to the genus Caltha, but for what reason it is difficult to
discover, as the flower of the species he describes are without the characteristics of the
genus; and the plant, he allows, differs much in habit from Caltha palustris. It may
be supposed, therefore, that he had only an opportunity of examining the flowers in a
young state, and it is known that when he published his description, he was without his
specimens. These are now in the East-Indian Herbarium, and have been all referred
by Dr.Wallich to the genus Aconitum. The specimens of Caltha? Nirbisi and C.t
Codoa of Dr. Buchanan, appear tobeDr.Wallich's Aconitum ferox, while those of C. f

r
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Bishma, his Aconitum palmatum, all evidently in a young state, and without flowers or
fructification. That thevirulent poison, emphatically called Bish, i.e. the poison, is the
root of Aconitum ferox, admits, | think, of no doubt. Theroot is brought down to
tlhe plains of India from the mountains where this plant is indigenous; that it was
produced by it was first learnt by Dr. Wallich in Nepal; the fact was confirmed by
J/'Dr. Govan in Sirmore, and the information communicated to the author on the same
mountains was, that Bikh is the name applied to Aconitum ferox and Meetha tellia to the
root, which, though a violent poison, is occasionally used in medicine. It may further
be stated, that the specimens of Aconitumferox in the author's Herbarium, have the
fusform roots attached side by side, black and wrinkled externally, and of a brownish
colour internally; they impress upon the tongue and fauces a peculiar burning sen-
sation, and increase the flow of saliva, as is described to be the case with the Bikh.

% N | moreover .exactly resemble the specimens bought in the Indlan bazars, of Meetha
tellia, in the author's collection of Materia Medica.

Both Drs. Buchanan and Wallich have mentioned the uncertainty and confusion
existing in the names of the several articles of the Indian Materia Medica. This is no
doubt true, and it therefore becomes more necessary to elucidate the subject when such
powerful drugs are sold and administered as remedies for disease. Considerable assist-
ance will be derived in this labour, if, when consulting native works on the sub-
ject, we at the same time procure as many as possible of the drugs which are
described. Without this, no satisfactory progress can be made, as we have no means
of ascertaining when the same drug is given in different parts of the country, under
different names, nor when, which is sometimes the case, different articles are given
under the same name.

Dr. Buchanan (Brewst. Journal™ i. p. 250) gives Bish, Bikhy and Kodoya bish or
bikh, as the synonymes, to these Meetha ought to be added, instead of being referred to
bikhma. Professor H. Wilson (Cal. Med. Trans. Vol. ii. p. 280) referring to this article,
says, that Bish, Bikh, or Vish, means poison simply, and that it has severa Sanscrit
synonymes, as Anritam, Vatsanabhu, Yisham, &c. Dr. Carey, in his Bengalee
Dictionary, refers Bish to Aconitum ferox, and quotes as synonymes with Vatsanabhu,
Mitha, or Mitha zuher (sweet poison). Dr. W. Hunter (Cal. Med. Trans. Val. ii. p. 410)
has Meetha zuhur, Meetha bikh, and simply Mitha as synonymes. Dr.Wallich (Planted
Asiat. Rar. i. p. 41) mentions that Dr. Govan found the root called Meetha-doodya and
Meetha-telya, and gives as synonymes, Visha, i.e. Venenum,et Ati visha, summum venenum;
Hindee, Vish or Bikh; Newar, Bikh and Bikma. In the Mukhzun-ool-Adwieh,
probably the best Persian work on Materia Medica in use in India, several kinds of
Bish are enumerated; as—1. Seengheca, so called from its resemblance to the horn of a
Deer. 2. Buchnag, like judwar. 4. Teezuk. 5. Kuroon-ool'soombul. 6. Buhra-
soorut. 7. Burhmunee. 8, Muhoodah. 9. Huldeh. 10. Kala koot. 11. Sutwa.
12. Telia. But as it is doubtful whether these are varieties or species, or whether
more than those already mentioned, can be referred to the genus Aconitum, they are

only



48 ' ILLUSTRATIONS OF THE BOTANY OF {Rammm).,..

only enumerated as subjects for further inquiry. In the Takef-Shereef, an Indian W!&
on Materia Medica, lately translated by Mr. Playfair, Sngia and Bechiwk are glvenW
two names of a most deadly poisonous root from Nepal, no doubt the Aconite. Y
In al the native works, the Bikh is represented as being a deadly poison, even in th"l
smallest doses. The Hindoo works quoted by Dr. Hunter, describe it as being at flrs'
sweetish (hence the afix meetha, sweet), and then followed by a roughness on the tongue,
or as it is expressed in one work, " seizing the throat." Dr. Buchanan has informed us,
that it is equally fata when taken into the stomach, and when applied to wounds: hence
used for poisoning arrows and Killingwild animals. The futility of the Gorkhas attempt-
ing to poison the springs of water was shown in the last campaign, and Dr. Govan has
proved the improbability of deleterious exhalations from this plant being the cause of the
unpleasant sensations experienced at great elevations, inasmuch as it is only found much
below where these are experienced. But as it is aroot of such virulent powers, it has
no doubt been frequently employed as a poison, and its sale was therefore prohibited by
the native powers in India.  Notwithstanding this, the Hindoo physicians, noted for the
employment of powerful drugs, such as arsenic, nux vomica, and croton, do not hesitate
to employ this also in medicine. In the Taleef-Shereef it is directed never to be given
alone ; but mixed with severa other drugs, it is recommended in avariety of diseases,
as cholera, intermittent fever, rheumatism, tooth-ache, and bites of snakes. Itisaso
used as an external application in rheumatism in the north-western provinces. Mr.
Pereiras expériments have shown that this root, either in the form of powder, watery
extract, or spirituous extract, is a most virulent poison : but of these forms the last is by
far the most powerful. "The effects were tried by introducing this extract into the
" jugular vein, by placing it in the cavity of the peritoneum, by applying it to the
" cellular tissue of the back, and by introducing it into the stomach. In all these cases,
except the last, the effects were very similar ; namely, difficulty of breathing, weak-
ness, and subsequently paralysis, which generaly commenced in the posterior
extremities, vertigoes, convulsions, dilatation of the pupil, and death, apparently from
asphyxia." (v. Wall. PL Asat. liar. loc. cit.)
With respect to the Bikhma, or the second kind of Bisk, the difficulties are greater, as
the specimens of Caltha ? Bikhma, which Dr. Buchanan was informed produced the
febrifuge root, belong to Dr. Wallich's Aconitum palmatum, Cat. No. 4723; this may
therefore produce a root possessed of the properties ascribed to the Bikhma by Dr.
Buchanan's informants. Though we have no further information respecting it than its
name, properties, and the short description of Radix tuberosa to guide us, it is interesting
to endeavour if it can be traced in other parts of India, though names, especialy pro-
vincial ones, we have seen vary in different districts, and the properties ascribed to a
drug is rather an uncertain guide in the present state of the Indian Materia Medica;
but it appears to be more than an accidental coincidence, that the author, in his
inquiries, has met with a tuberous root produced by a species of Aconite, which is
extensively used in India as a tonic medicine.  In the native works on Materia Medica;

as
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aswell as in the commaji Persian and Hindoostanee and English Dictionaries, Atees is
described as being the root of an Indian plant used in medicine. This the author learnt
was the produce of the Himalayas: he therefore sent to one of the commercial entre-
pots situated at the foot of the hills, and procured some of the root, making inquiries
respecting the part of the mountains whence it was procured. The plant-collectors in
‘their next excursion were directed to bring the plant, with the root attached to it, as
the only evidence which would be admitted as satisfactory. The first specimens thus
procured are represented in Plate 13, and the root Atees having been thus ascertained to
be the produce of a new species of Aconite, it was named Aconitum atees (Journ. Asiat.
Soc. i. p. 459), but which has since been ascertained to be the Aconitum heterophyllum
of Dr.Wallich. The roots obtained in different parts of the country resemble one
another, aswell as those attached to the plant. They are about an inch in length, of an
oblong oval-pointed form, light greyish colour externally, white in the inside, and of a
pure bitter taste. That its substance is not so injurious as the Bish, | conclude from its
being attacked by insects, while the other remains sound and untouched. The natives
describe it as being of two kinds, one black, the other white, and both as bitter,
astringent, pungent, and heating, aiding digestion, useful as a tonic and aphrodisiac.
By inquiries in Nepal it might easily be ascertained whether this has any resem-
blance to the Bikhma of Dr. Buchanan.

Respecting the third kind of Bish, Nirbisi, Nirbishi, or Nirbikhi, the uncertainties
are aso considerable; as we have only the information that it is a tuberous root
without deleterious properties; while Dr. B.'s specimens of Caltha’. Nirbisia are not
to be distinguished from those of his Caltha? Codoa, which have been shown to
be those of Aconitum ferox in a young state. It is evident, therefore, that the
people employed did not take the necessary precautions, and, perhaps, brought the
leaves of the latter plant, because they thought it was like the true one, and it may
therefore be s, 'nosed to be one of the Ranwiculacece, particularly as the author, in the
mountains of Sirmore and Gurhwal, found the name Nirbisa applied to Delphinium
pauciflonim; and the roots brought down i om these mountains with that name have the
closest resemblance to the roots of some species of this géﬁus, though he did not suc-
ceed in tracing it to the particular one; but that which is reckoned the best kind of
Nirbis in the Indian, bazars is of a very different nature, and brought down from
Bissehur and from Umritseer, the commercial capital of Lahor.e. This kind is fusform,
somewhat flattened and wrinkled, of a black colour externally, and in some respects
resembling the Bikh itself; when cut, the substance is found to be compact, and of a
brownish colour, with a slight degree of bitterness and acrimony.

The name Nirbisi, with its Persian -and Arabic synonymes, judwar and zudwar,
has been already applied by Mr. Colebrooke to the roots of Curcuma Zedoaria, because
they agree pretty well with the round zedoary {zedoaria rotunda) of the shops; but that
distinguished scholar, with a caution dictated by his extensive knowledge of the subject,
observes, that if the drug be not the true zedoary, the synonymes must be transferred to

H some
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some other plant. The term Nirbisi, as observed by Mr, Cglebrooke, implies thut the
drug is used as an antidote to poison, being composed of the privative preposition ntr
and bis, poison ; and in the Mukhzun ool Adwieh, it is further explained, as repelling
from and purifying the body from deadly poisons. It may therefore be considered as a
medicine of considerable importance in Eastern countries, and that it is not only so at
present, but has been reckoned such from very ancient records, will appear from th(?
following quotations. The Arabic synonyme Ziidwar, leads us at once to the accounts\
of the Zcdoaria of old authors, and the Geiduar of Avicenna. Thus, Mathiolus
(Commentaries on Dioscorides, lib. ii. c. 154), tells us, " Zedoaria (ut cap. clxxii. testis est
Serapio) convehitur e Sinarum regione ultra extremas Indiae oras;" adding, after
giving the medical properties, " etin antidotis additur. Ideoque dixit Avicenna nihil
esse ea praestantius ad ebibitum Napellum." Garcias ab Orta, who was for so many years
one of the physicians atGoa, writes : ~° Quod nos hie Zedoariam appellamus, Avicennce,
lib. ii. cap. 734, Geiduar dicitur ; aiud nomen ignoro, quia nascitur regionibus Sinen-
silum provincise vicinis. Magno vero emitur Gcidwar; nee facile invenias, nis apud
circumforaneos quosdam et circulatores, quos Indi jogues, Mauretani Calandares
appellent, hominum genus quod peregrinationibus et stipem amendicando vitam sustentat.
Ab hisenim et reges et magnates Geiduar emunt."” " Utile est autem istud Geiduar ad
plurima, sed prsesertim adversus venena, et virulentorum animalium ictus morsusque.”
Clusius, at p. 378 of the same work, " Exoticorum libri decem" having obtained some
specimens, "Gedwarveri nomine inscriptas,” gives a figure, and compares them with
the roots of Anthora, which was at one time thought to be the Zedoary ; they resemble a
good deal those of atees, as represented in pi. 13. The Persian authors, after giving
the synonymes, mention that there are five kinds of Judwar. The best, called Khutai,
or Chinese, procured from the mountains of that country. The two next kinds are the
produce of the mountains of Tibet, of Nepal, of Morung, and Rungpore ; the fourth kind
is from the hills of the Dukhun; and the fifth, called Antukh, isthe produce of Andaloosee,
or Spain. A long account follows of the properties and uses of Judwar, of which it is
needless to adduce more than that it is considered a powerful antidote to poison, par-
ticularly of the bish; more so, indeed, than the tiryak farook, the ingredients of which are
given by Prosper Alpinus De Medicin. iEgypt. lib. iv. c. 9. It is therefore probable,
that the Nirbisi is the true Zedoary or Geiduar of Avicenna, whatever may be the plant
which produces it; that itis notlikely to have been what is now so called, the produce
of a species of Curcuma, is evident from the difficulty which Garcias ab Orta had in
procuring it even in India, Further, if the descriptions in the Persian works on Materia
"~ Medica be compared with those of the old Arabian authors, they will be found to refer
to the same article, of which in India the name is Nirbisi. It may therefore be recom-
mended as an interesting subject of inquiry for travellersin the Himalayas from Silhet
to Cashmere, to ascertain the plant or plants which furnish the different kinds of Nirbisi,
Judwar, Zudwar, or Antuleh. Cissampelos convolvulacea is called dukh nirbisee in the

N.W. provinces.
SYNOPSIS



Ranunculacece.~"

THE HIMALAYAN MOUNTAINS,

51

SYNOPSIS

Of the GENERA and SPECIES of RANUNCULACE” found in the Himalayan Mountains,
in the Tract between the Ganges and Indus Rivers, or fromN. Lat. 30° to N.lat. 35°.

TRIB. I. CLEMATIDEIE.

I. CLEMATIS. :
1. C. Gouriana—Tloxb. Fl. Tnd. ii. 670. D.C. Prod. 1.
3. Wall. Cat. Herb. Ind. No. 4673.

HAB. Deyra Doon, N. Lat. 30° flowering in
October.

Var. & subovata, foliolis brevioribus, ovato-acuminatis.

H A B. Sahunsadhara, near- Deyra Doon; flowering
in November. '

2. C. cordata; caule scandente, foliis pinnatisectis,
segmentis submembranaceis cordato-oblongis acuminatis
dentato-serratis 5-nerviis.

HAB. Jumboo, Lat. 33° between Lahore and
Cashmere. .

3. C. grata—Wall. PI.
46G8.

HAB. Suenrangein Sirmore; flowering in Oc-
tober and November in the Botanic Garden at
Saharunpore.

4.. C. Buc7ia?iamana—D.C. Pr.
Nep. 191. Wall. Cat. 4677-

HAB. Mussooree and Suen range; floweringin
October.

5. C. nutans, caule scandente, foliis pinnatisectis
foliolis tripartitis, segmentis ovato-lanceolatis trinerviis,
lateralibus saepe irregulariter lobatis terminali integro;
petiolis brachiatis, pedunculis folii longitudine trifloris,
floribu3 nutantibus, sepalis apice revolutis.

HAB. Suen range,- and on the banks of the
Giree; flowering in May.

6. C venosa: caule scandente, foliis pinnatisectis, fo-
liolis cordatis acuminatis argute serratis glabris membra-
naceis reticulato-venosis, pedunculis trifloris folio brevio-
ribus, sepalis acutiusculis apice revolutis.

HAB. Mountains between Lahore and Cashmere;
flowers in September, and ripens its fruit in Oc-
tober. Simla, Nagkanda—R. Inglis, Esqg.

7. C. globosa; caule scandente, foliis biternatim sectis,
6egmentis oblongi9 lobato-dentatis integerrimlsve, petiolulis
cirrhosis, pedunculis 3-v. 5-floris, alabastris subglobosis,
eepalis ovatis patentibus.

HAB. Soongnumiat. 31 £°. Elevation 9,000 feet.

8. C. tenuifolia; foliis biternatim sectis, segmentis
lineari-lanceolatia subdentatis, pedunculis inferioribus uni-
floris, superioribus trifidis trifloris medio bi-bracteatis,
sepalis lanceolatis ciliatis patulis staminibus longioribus.

HAB. Jumboo.

Asiat. Rar. 1. 83. tab. U8. Cat.

1. 4. Don Prod. FI.

H

9. C. montana*—D.G. Prod. 1. 9. Wall. 4681.
C. anemoniflora. Don Prod. FI. Nep. 192.
HAB. Mussooree, and every where in the
~Himalayan Mountains between 5,000 and 7,000
feet of elevation; a highly ornamental plant flower -
ing in April.
10. C. Nepalensis—D.C. Prod. 1 9. Wall. Cat. 4680.
C, montana. Don Prod. 192
HAB. Choor, Urukta, and other mountains, at
elevations of from 9,000 to 10,000 feet; flowering
in May.
II. NARAVELIA.
11. N. Zeylanica—D.C. Prod. 1. 10. Wall. Cat. 4687.
Atragene Zeylanica, Roxb. Corom. 2. 47. t. 188.
HAB. Bengal.

TRIB.II. ANEMONES:
I'11. TIALICTRUM.

12. T. elegans—(Wa.U. Cat. 4728)—floribus dioicis?
caule angulato, foliis quadritematim sectis ex6tipellatis,
seg-mentis clineato-rgjundatis subtrilobis, carpellis longe
stipitatis umbellatim patentibus obovatis inflatis apice
obliquis. '

HAB. Choor Mountain; in fruit in August.

13. T. foliolosum.—T>.C. Prod. 1. 12. Don Prod. 192.
Wall. Cat. 3711. ' )

HAB. Mussooree and every where in the Hima-
layas a 7,000 feet of eevation, flowering in April.
Root used as a cure for agues, and cdled in the
Hills pelijurree and shuprak—All my specimens

present mae flowers only.

14. T, neurocarpurn; pericarpiis stipitatis dolabrifor-
mibus compressis aristatis 3-costatis marginatis, foliis
qguadritematim decompositis, foliolis cordatis obtusis inciso-
crenatis membranaeeis—An. T.foliolos feemina?

HAB. Choor. Seedripein August.

15. T. microphyllum; scapo nudo, foliis subbipinnatis,
foliolis petiolulatis ternatis dum sessilibus cuneiformibus
apice tridentatis, racemo spiciformi, bracteis trilobatis lobo
medio elongato, carpellis stipitatis costatis nutantibus apice
obliquis— T. alpino omnino simile; scapus palmaris.

HAB. Lofty mountains, asKedarkanta, at an ele-
vation of between 12,000 and 13,000 feet; flowers
in June.

16. T. marginatum; scapo nudo, foliis bipinnatis, jugis
inferioribus ternatis superioribus simplicibus, foliolis rotun-

Cat.

datis subbilobis coriaccis, racemo spiciforme paucifloro,
2 bracteis
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bracteis oblongis membranaceis subdentatis—Scapus pal-
maris.

H A B.ChangoinKunawur.

17. T.aginatum; caule tereti striato subflexuoso, foliis
semiamplexicaulibus tripinnatis petiolulis articulatis,foliolis
ovato-cuneatis trifidis subtus glaucis, lobis acutis dentatis,
floribus paniculatis cernuis, stigmatibus dilatatis, carpellis
uvato-acuminatis—Planta bipedalis, T. minori et Sibirico
affinis; T. cultrato Wall. Cat. 3715 quoque aflinis sed folia
obtusiora.

HAB. Rogeein Kunawur.

18. T. Maanvellii;® foliis decrescente tripinnatis petio-
lulis angulatis, foliolis latis oblongis bas cordatis v. ovatis,
apice grosse 3 v. 5-dentatis, subtus glaucescentibu9 venosis,
paniculis axillaribus terra in alibasgue ramosissimis, floribus
erectis, 6tigTnatibus dilatatis—Planta tiipedalis. T. ap-
pendiculato et flavo affinis, a priori quo flores erecti, fila-
raenta longissiraa, anthera brevia.—Ledeb. Ic. pi. Fl. Ross.
alt. t. 164, differt floribus nutantibus, filamentis brevibus,
antheris longis.

19. T. radiatum; foliis longe petiolatis triternatis:
foliolis rotundatis obtuse lobatis membranaceis subtus
glaucis, peduneulis dichotomis radiatis, stylis arcuatis apice
circinatis, carpellis substipitatis.

HAB.Thisplant | haveonly found at an elevation
of 6,500 feet at Mussooree, in flower in the rainy
season, where it isfound growing luxuriantly with
such OrchidecB as Mycrostylis Wallichii and Em-
pusa paradooca, on the branches of trees in the
thick coating of mosses and ferns with which these
are covered during the moisture of therainy months,

20. T. pauciflorum; caule folioso*foliis triternatis sub-
sessilibus, foliolis cuneato-rotundatis trilobis glaucis venosis,
pedunculis longis axillaribus uniflorig— Caulis spitbamaeus.

HAB. Kioonthul in Cashmere.

IV. ANEMONE.

21. A. fVallichiana; foliis pinnatis scapo dimidio bre-
vioribue, foliolis 3 v. 5-»ectis segmentis cuncatis npice
tridentatis, petiolis foliolis involucrisque villosis, peduDCulis
involucro duplo longioribus, flore subnutante, sepalis 6
patentibus elliptico-oblongis extus sericeis intus glabris.
Affinis A, Bungeance et Alhancp.

HAB. Chango in Kunawur.

22. A. discolor; scapo unifloro maculato foliis 3 v. 5-
partitis sericeo-villosissimis, lobis obtuse inciso-serratis
cuneato-ovatis, involucris triphyllis sessilibus, foliolis
cuneatis lobatis dentatis, sepalis 7 ovalibus extus pilosis,
intus glabris, ovariis ovatis hirsutis. (Tab. 11. fig. 1.)

HAB. This species of Anemone, isthat chiefly

found on the tops of lofty mountainsin the Hima- -

laya, along with A. obtusiloba, of which it may

* | have named this species in honour of the late Lieut. £.
Maxwell, of 11.M's. 11th Dragoons, who was a zealous prose-
cutor of the physical sciences, but found time to collect speci-
mens of the plants of Kunawur, while traveling in that
interesting region in the yeur \&25. This is one of the many
species Lieut. Maxwell first brought me, and which | have since
procured from Rogee, in Kunawur, aswell as from Cashmere.

ILLUSTRATIONS OF THE BOTANY OF

\_Ranunculacem.

possibly be a variety, though distinguished by
a aufficient number of positive characters. | have
found it in flower in April and May on the top
of Choor, Urukta, and Kedarkanta, at elevations
of about 10,000 feet, where it is Highly orna-
mental, from the variety of its colours, and from
making its appearance shortly after the melting of
the snow.

Theroot isfusiform, and appears thicker than it
actually is, in consequence of being surrounded by
the sheathing bases of the petioles of former years,
which as happens in many other plants of the
Himalayasand of Kunawur, remaining undecom-
posed, protect the root from the inclemencies of
the seasons. Theradical leaves form a spreading
tuft, the petioles are broad, sheathing, membranous
at thebase, and parallel-veined; thefefl/,auriculate,
acuminate, 3 or 5-lobed, lobes frequently subtrifid
oblong-cuneate, coarsely serrate, villose, soft and
velvetty. The involucrum composed of 3 sessile
leaflets, which arc entire and dentate, or 3-lobed,
with the lobes oblonglinear 3-dentate. The scape
is erect or ascending, round, striated, frequently
spotted, hairy. Pedicels either single or double, in
the former case equal in length to the involucrum
during aestivation, afterwards twice or thrice as
long; where there are two flowers, one is nearly
sessile, the other long pedicelled, with frequently a
two-leafed involucel. The flowers are erect. The
sepalsgenerally sevenin number, imbricate, obovate,
three times as long as the stamens, varying in
colour from white on the upper, and blue on the -
lower surface, to entire blue, and even to a livid
hue. The sta?nens, with broad filamentstapering
towards the apex. The ovary ovate, oblong, and
very hairy.

23. A. obtusiloba; Don Prod. Fl. Nep. 174. A. Gova-
niana, Wall. Cat. 4G&

HAB. Choor Mountain, at elevations of from
10,000t0 12,000 feet; floweringin May.

24. A. vitifolia; D.C.Pr. 1. 21. Don Prod. 193. Wall.
Cat 4G, Ic. ined. 423. Royle I c. ined. 4.

H A B. Mussoor eg, and every wherein theHima-
layas, at elevations of from 5,000 to 7,000 feet;
floweringin Juneand July.

25. A. riwdlaris; D.C. Pr. 1. 21. Don Prod. Fl. Nep.
193 Wall. I c. ined. 973. Cat. 4694. ub nomine A. hispid*.

HAB. Common at Mussooree and intheHima-
layas, in the vicinity of water ; found also in
Kunawur.

26. A. villosa; foliis radicalibus villosis cordato-rotun-
datiB 5-lobis, lobis cuneatis inciso-dentatis, involucrU sessi-
libus cuneiformibus trilobis,lobis tridentatia, floribus umbcl-
latis, pedicellis involucro longioribus nudis v. involucellii

1lv.
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1 v. bifolia gerentibus, sepalis 5 obovatis super glabris,
ovariis ovatis glabris. A. narcissijlorcs affinis.

HAB. Lippaand Cheeneein Kunawur.

27. A. tetrasepala; folifs radicalibus longe petiolatis
triangulari-cordatis 3 v. 5-lobatis, lobis cuneatis dentatis
super glabris subalveolatis, infrapallidis pilosis, involucris
4-foliis, duobus extends lat6 cuneatis 3-lobis,internis exter-
nis alternantibus cuneatis serratis, umbellis 5-radiatis,
umbellulis 3 ad 5-floris, involucellis 3-phyllis, sepalis 4
obovato-rotundatis patentibus.

HAP. Jumboo.

28. Adonis cestivalis; Lin. D.C. Prod. 1.24.

A. Inglesi; MSS. calyce bas soluto glabro. sepalis 5
patentibus striatis submembranaceis, petalis 5—8 concavo-
conniventibus calyce \ majoribus sanguineis striatis basi
nigrescentibus, carpellis subreticulatis stylo recto vel sub-
arcuato acuminatis in capitulum ovato-oblongum aggr egatis,
caule ramoso.

This plant brought me from Hango | first saw
in the collection, now in the possesson of Mr.
‘Brown, madein Kunawur by R. Inglis, Esg., which
that gentleman dlowed me to look through on his
arrival a Saharunpore. | wes at first inclined to
condder it a new species,and named it after the dis-
coverer,but it appearsto beavariety of A. cestivalis,
and therefore closdly dlied to A. parviflora of Fis-
cher, found by him in the south of Siberia

TRIE. I1l. RANUNCULEJE.

RANUNCULOS HERBARII ROYLEANI
IN ORDINEM DIGESSIT DAVID DON.

V. RANUNCULUS.

29. R. bulbosus. L.—A plantd Europaed nullo modo
differt, nisi pilis copiosilis ornata.

HAB. Kunawur.

30. R. glabellus (Royle), caudice elongato, caule villoso
unifloro, foliis tripartitis lobatis glabris, bracted tripartite,
carpellorum rostro recurvato.—R. polyrhizo affinis, sed
diversus caudice distincto, caule villoso, carpellorum rostro
filamentisquelongioribus.

HAD. Shakur in Kunawur.

31. R. distans (Royle), adpressc pilosus; foliis trifidis
lobato-dentatis, carpellis ovatis acutis glabris niargine
callosis, caule multifloro.—An a sequente satis distinctus?

HAB. Mountains towards Cashmere, and at Joo-
nug near Smla

32. R. loetus (Wall.), adpressfic pilosus; foliis palmatis
acutfc inciso-dentatis, calyce patulo hirsuto, carpellis ovatis
muticis compressis glabris.

Ranunculus latus. Wall. Cat. n. 4702. ex-parte—R. acri
nimis affinis, etvix ac nevix diversus videtur; statura tameri
robustiore, et foliis radicalibus maximis discrepat.

HAB. Mussooree, and everywhere in the Hima:
layas.

33. Rhirtellus(Royle),pubescens; foliis tripartitis lobatis
dentatisque; superioribus subscssilibus digitatis, carpellis
pubescentibus : rostro revoluto___R. villoso et caucasico
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affinis, sed pilis brevibus vestito, floribusminoribus, carpellis
pubescentibus, rostro tripld breviori revoluto distinguitur.

HAB. Deobun and Kedarkanta, dso at Lippa
in Kunawur. :

34. R. attenuates (Royle), villosus; foliis radicalibus
tripartitis. inciso-lobatis; caulinis digitatis: segmentis
lineari-lanceolatis bas attenuatis,., carpellis gibbosis pubes-
centibus.

HAB. Lippain Kunawur.

35. R. nervosus (Royle), glabriusculus; foliis caulinis
pedatis: segmentis lineari-lanceolatis basi dilatatis, carpellis
ventricosis pubescentibus.—A prsecedente tantum differt
foliorum caulinorum segmentis basi dilatatis, nee attenuatis.

HAB. Musooree

36 R. CftoOmwiv(Royle),8ubcanescens; foliis radicalibus
trilobatis inciso-dentatis; caulinis palmatis, calyce hirsu-
tissimo, carpellis tomentosis: rostro elongato recto.

HAB. Choor Mountain, and K edarkanta.

37. R. \itifolius (Royle), decumbens, hirsutus; foliis
trilobatis: lobis ovatis inciso-serratis, petalis ovalibus,
carpellisangulatis punctatis: rostro brevissmo adunco.

HAB. Mussooree

38. R. mollis (Wall.), procumbens, hirsutus; foliis sub-
rotundo-cordatis trifidis: segmentis obtusic lobato-dentatis,
pedunculis oppositifaliis, carpellis lanceolatis acutis com-
pressis laevissimis.

Ranunculus mollis.  Wall. Cat. n. 4704. R. hydro-
cotyloides. Ejusd. n. 4703.—R. parvifloro affinis, diversus
tamen foliis latioribus, carpellisque lanceolatis Isevibus.

39. RMarvensis. L.—Plantapattiadubia,semperarvicola.

HAB. Suen range.

40. R. sceleratus. L.

Ranunculus camosus. Wall. Cat. 4699.—R.
Roxb. Fl. Ind. ii. 671.—Planta Linnaei omnind.

HAB. Found everywhere near water, and used as
avescatory in the north-western provincesof India

41. R. pimpinelloides; caulibus procumbentibus uni-
floris, foliis subtripinnati-sectis glaucis: segmentis incisis,
‘carpellisventricosis scrobiculatis! muticis.—P/a?2faperennis,
depressa, cacspitosa, glaberrima, caudice rudimentis foliorum
fibrosis undii“ue vestito, facie fere Nardostachyos. Caules
plures, procumbentes, simplices, uniffori, 2-3-unciales.
Folia subtripinnati-secta, glauca; caulina petiolata,plerum-
que solitaria: lobis cuneatis, incisis, obtusis, coriacei?.
P~ 2o bipollicares,basi vald® dilatati,membranacei. Pediuu
cxdi pollicares. Calycis foliola ovalia, coriacea, glabra.
Petala nondum vidi. Torus globosus. Carpella subrotunda,
ovata, ventricosa, obtusa, scrobiculata! glabra.

HAB. Soongnum in Kunawur. _

42. R. membranaceus (Royle), foliis radicalibus ovato-'
lanceolatis dentatis subtlis lanatie; cauiinis h*ifidis, carpellis
lanceolatis muticis. '

HAB. Lippain Kunawur.

43. R. salsuginosus. Pall__Cum plantd Pallasiand om-
nin6 convenit, folia tamen rotundiora.

HAB. Soongnum in Kunawur.

44. R. Flammula. L.

Ranunculus salmginosus et Moorcmftianus—Wall.

indicus.

Cat.
4707.
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4708. In paludosis per totiu9 fer® orbis regiones temper-
atas et frigidas provenit.

HAB. Soongnum in Kunawur.

45. R. aquatilis 0. capillaceus. Dec. Prod. 1. 26.—Planta
polymorpha, in aquosis per Europam, Asiara, et Americam
conimunissima. Flores minores, albi. Carpella scabra.

HAB. Small streamsin thevicinity of Saharunpore.

46. R. polypetalus (Ro.yle), scapo unifloro, foliis reni-
fonnibus crenatis calyceque glabris, petalis oblongis nurae-
rosis. (Tab. 11. fig. 2.)—Species distinctissima, ad Ficariam
accidens. Herba perennis, caespitosa, rudimentis foliorum
emarcidorum supra tecta. itaflfarfibrosa, fusca. Scapi erecti,
filiformes, glabri, uniflori, semi v. "pollioares. Foalia petio-
lata, reniformi-cordatu, crenata, glabra, 3 v. 4-lineas lata:
dentibus 7-10, magnis, obtusissimis. Petioli glabri, semi-
unciales. Calycis foliola 5, elliptica, obtusa, subcoriacea,
glabra, persistentia. Petala 10 v. 15, spatbulato-oblonga,
obtusa, flava, calyce longiora, 3 v. 5-nervia, bas angustata,
poro tubuloso esguamato aucta. Stamina duplici ordine
numerosa: filamenla dilatata: antherce subrotundae! Torus
sphaericus. Carpclla compressa, glabra: rostro subulato,
recto, elongato.

HAB. Thisnew and very distinct specieshasbeen
hitherto found only on the peak of Kedarkanta,
enamelling the ground with its rich yellow
flowers immediately on the melting of the snow..
It appears to be nearly allied to Ficariaf glacialis
of Fischer, D.C. Prod. |.p. 48, found also on the
top of a mountain in Dahuria.

For the foregoing account of the genus Ranun-
culus, the aythor is indebted to Mr. David Don,
who also favoured him with detailed descriptions of
the new species, of which the nature of the present
work hasfor the present precluded the publication.

TRIB.
VI. CALHI v.

47. C. Govamana ; "Wall. Cat. 4710) caule erecto folioso,
foliis ainplis rotundato-cordatis serrato-dentatis, auriculis
raagnis approxinmtis,folii9 floralibus inciso-ser THtis, floribus
subumbellatis, sepali9 5 oblongo-ovalibus, stigmatibus elon-
gatis subaduncis—Caulis pedalis, bipedalisve. Sepala sul-
phurea, bas lutea.

HAB. Choor. Urukta.

48. C. Himaiensis (Don Prod. Fl. Nep. 195) caule erecto
nudo paucifloro, foliis radicalibu9 \ongh petiolatis cordato-
reniforinibus argute serrato-crenatis, floralibus consimilibus
auriculis rotundatis hiantibus, sepalis 5 v. 6 latis ovatis
paralleli-venosis, capsulis rectis rostratis— Caulis dodran-
talis. Flores intenselutei. An prioris varietus ?

HAB. Kedarkanta.

VIl. TROM.IUS.

4D. T. pumilus (Don. Prod. 193).

HAB. Tuwe kedhar towards Cashmere. Gos
sainthan.  Wallich.

VIIl. ISOPVRLM.
Sect. 1. Caulcs foliosi, multiflori.
Hue pertinent /. fumarioides, l.

el s,

IV. HELLEBORES.

thalidroides, et /.

THE BOTANY OF \JRanunculace&"'.
Sect. 2. Cauliculi subnudi, uniflori.

50. /. %randiflorum (Fiscb. D.C. Prod. 1. 48) capsulis 5,
foliis biternatis, foliolis cuneatis apice tridentatis, v. tripartiti9
lobis lineari-oblongis, petalis emarginati9 bas subtubulosis.
(Tab. 1. fig. 3.)

HAB. Kunawur. Kherang Pass, July. R. In-
gis, Esg.

This plant is one of those common to Kunawur
and the Altai mountains, flowering in the former
in the month of July. Theroot is perennial, the
gem extremely short, either smple, or immediately
dividing into several equally short branches, each
surrounded by a cluster of the dilated persistent
bases of the petioles of former years, from the centre
of which arise the single flowered scape and a few
long petioled leaves. These arc biternate, with the
leaflets small, cuneate, tridentate at the apex, or
tripartite, with linear oblong divisions, the petioles
dilated at the base and auriculate. The dender,
simple, singleflowered stem or peduncle, rises
from the centre of the leaves, bearing two minute,
linear or awnshaped bracte-like leaves, with gene-
rally expanded rounded membranous bases. These
leaves are opposite, sometimes alternate, frequently
of a lance-shape, or bifid, and supported by a
short petiole. TheJlower is large and showy for
the genus. The sepals five imbricate, ovate
obtuse, veined, and coloured. The petals five,
about one-fourth the length of the sepals, oblong,
a little tubular at the base, and emarginate at the
apex. Stamens numerous, half the length of the
sepals; filaments linear; anthers oblong, fixed by
their base, two-celled, cells opening laterally.
Ovaries five oblong-acuminate, terminated by the
elongated style, straight on the inner angle, ventri-
cosc externally, five or six seeded. The specimens
of this plant from Kunawur differ so much
among themselves, that if it were not for the
gradations, they would appear to belong to
different species. Some are four times the size
represented in the figure, and varying in the
subdivisions of their leaves, but none have the
petals bifid, as described by Ledebour, and to be
sen in the specimens of this plant in TVnfi'*or
Lindley's herbarium.

srrophyllum; capallis 5, foliis ternatim supra-
decoinpu.dtis falidlis tripartitis, lobiscuncatis trifidis seg.
mentis ablongis acutis dbtuss/c, pealis oinarginatis__
(Tab.1Jig-4.)
HAB. Jumnotri: Buddrinath. Wallich.

| am indebted to Wilson Saunders, Esq., for the

] excellent drawing of this plant, of which, specimens

' in an imperfect state exist in the East-Indian Her-

Deriums
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barium, procured by Dr. Wallich's plant collectors
in the neighbourhood of Budrinath. It is abundant
in the neighbourhood of Jumnotri, whence | first
obtained a specimen from the late M. Victor
Jacquemont. The root of this species is perennial,
long, cylindrica and stem-like, insinuating itself
between the crevices of the rocks: at the apex it
divides like the former species into severa little
tufts of leaves, from the centre of which arises the
Vay dmple sem or singleflowered scape. The
petioles are long, dilated, membranous, or as if
winged at the base. The leaves most delicately
divided, supradecompound with ternate subdivi-
sions, the ultimate leaflets three-parted, segments
cuneate, three-lobed, lobes oblong, separated by
obtuse angles. The stemor scape is slender, longer
than the leaves, single flowered, having, asin the
former species, two bracte-like leaves® which are
broad, "rounded and membranous at the base, and
either simple, lanceolate, or trifid at the upper
part. The sepals are five, four times longer than
the petals, ovate, blunt, coloured. Petals five,
minute, cuneate, emarginate. Samens nume-
rous, half the length of the sepals. Pitils five,
oblong, acuminate, terminated by thelengthened
style.
IX. NIGELLA.

52. N. sgtiva; Lin. var Indica. D.C. Syst. Veg. 1. 330.
N. Indica. Roxb, FI. Ind. 2. 646.

Arab. Shoonez and hub-ool-sowda. Pers. Seeah dana.
Hind. Kulownjee, kala zeera v. jecra, mungrela. Sans.
Musavi, Krishna jiraka. Melanthium, Melanospermum,
Cuminum nigrum et Nigella veterum.

HAB. Cultivated in India.

X. AQUILEGIA.

53. A. pubiflora (Wall. Cat. 4714) calcaribus incurvis
petalorum limbo brevioribus, capsulis villosis, caule rnulti-
floro dichotomo folioso pubescente, stylis stamina non
superantibus. b

HAB. Mussooree, Choor, and common at eleva-
tions of from 6,000 to 10,000 fest.

Var/3. Mussooriensis calcaribus incurvis, petalorum limbo
quadruplo brevioribus, capsulis villosis, sepalis acutis, caule
striato folioso petiolis foliisque pilosis, stylis stamina non
superantibus.

HAB. This,whichinmy catalogue| had marked
as adistinct species, does not appear to be more than
a variety of A. pubiflora; when growing on the
Mussooree range the stems were thicker, more
hairy, the leaves more fleshy, and of a deeper
green, and the flowers of a lurid hue. .

54. A. Moorcroftiana (Wall. Cat. 4713) calcaribus don-
gatisincurvislimbum obovatum aequantibus sepalislanceolatis

duplo longioribus, stylis stamina non superantibus petalis
brevioribus, capsulis 5 villosis—Hcrba elata gracilis,
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Folia longe petiolata, foliola membranacea glauca.
erectimagni. -

HAB. Luddak. Moorcroft. and mountains of

Cash mere.
Xl. DELPHINIUM.

55. D. Ajacis. Lin.

HAB. Cultivated in gardensin India during the
cold weather.—Hind, na furman.

56. D.pubescens. Lin.

HAB. Cashmere.

57. 1> pauciflorum. Don Prod. 196—D. denudatum.
Wall. 4719.

HAB. Mussooree, and every where in the Hima-
layas at moderate elevations. Hill name, Nirbisa.

58. 1), incanum; pctiolis brevibus vix dilatatis paralleli-
venosis,foliis palmatim multipartitis lobis lineari-lanceolatis
divergentibus subtus incanis, pedicellis bractea multo
longioribus, petalis calyce brevioribus, duobus inferioribus
bifidis extus barbatis, oalcare recto acuto pedicello subae-
quali,capsulis pendulis demum erectis oblongis apice obliquis
subtorulosis pilosis; = serainibus 3-angulatis, rugis alatis
transversim armatis'—Cnulis erectus rotundus striatus
incanusbipedalis; ?YicE?2ww.selongatus, axillaris terminalisque.
Flores magni caerulei. Planta tota Z>. grandifloro similis,
sed petala inferiora bifida, semina rugosa transversim alata.

HAB. Cashmere. Purbunee, July. R.Inglis> Esq.’

59. D. Cashmerianurn; petiolis basi non dilatatis, folirs
latis cordatis 5-lobis dentato-serratis utrumgue pilosis,
superioribus sessilibus, racemo laxo paucifloro, pedicellis
flore longioribus, sepalis latis ovalibus petalis longioribus,
calcare subrecto sepalis aequali. (Tab. 12.)

HAB. The specimensof this plant were brought
me from the garden of Shalimar, in Cashmere, where
it was described as being a highly ornamental
plant. It is easily distinguished from the other
Himalayan species by the form of its leaves, size
of its flowers, and lanceolate bracteoles.

Sem round, dlender, hairy. Petioles long,
scarcely dilated at the base, equalling the leaves in
length. The leaves are broad, cordate, 5-lobed,
lobes cuneate, dentate,. serrate, with both surfaces
hairy. Racemes lax, few flowered. Pedicels
long, dender, hairy; bractea 3-lobed sessile
bracteol ce narrow lanceolate, opposite or alternate,
about the middle of pedicels. The Jlowers large,
showy, few in number, of a fine blue colour: the
sepals broad, oval, ret icu la to-venose, hairy : the
spur broad, straight, nipple-shaped, equal to the
sepas in length: the two inferior petals with
dender claws, limbs broad, inserted obliquely,
bifid, divergingly veined: the two upper petals‘
straight, broad and crenate at upper end, tapering
towards end of spur: the stamens numerous,
filaments broad-membranous tapering towards
apex: ovaries three.

60. D. vestitum (Wall. Cat. 4715), petioiis longis bas
dilatato-vaginantibus, foliis latis oordatis 5 lobis, lobis
cuncatis

Fiorcs
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inserted near, and supporting the calyx. The
galea or helmet is broad, arched, convex, slightly
acuminate, reticulato-venose: the wings equal- in
size to the helmet, obliquely triangular, the lower
.sepals lanceolate, smooth, pendulous and spreading.
The superior petals, an inch in length, long-clawed,
incurved: the spur short, egg-shaped, blunt,
forming a small sac; the limb a little elongated,
acuminate, with a sdlightly reflexed border; the
inferior petals abortive. Stamens numerous, fila-
ments dilated and bidentate at the apex of the
dilated membranous base, slightly hairy. Ovaries
five, oblong-acuminate, pubescent; style short;
stigma pointed. Capsules follicular, inflated, ob-
long, rounded on theinner, and straight on the outer
angle, terminated by the small persistent style.
Seeds numerous, inserted along the inner angleflat,
surrounded by a circular membranous wing.

Plate 13. The upper part of the Plant, with the
tuberous root. 1. Flower. 2. The two upper
Petals, with the Stamensand Pistils. 3. Carpdla.
4, Seed. '

69. Aferox. Wall. Plant® Agat. Rar. 1. p. 35t. 41

HAB. Choor, Kedarkanta, Gossainthan, and
Sheopore. Hind. Bikh. v. p. 45.

70. A. palmatum. Don Prod. 196. Wall. Cat. 4723.

HAB. This gspecies, though not found by
the author, no doubt exists in the same tract of
country as the foregoing species, as there is a
drawing from Dr. Govan, marked A. hibiscifolium,
by Dr. Wallich, which is quite different from any
of the foregoing, though a good deal resembling
this Species. '

Trib. V.? PCEONIACE".

X1V. CIMICIFUGA.

71. Clfrijida; ovariis3-8 glabris stipitatis, racemis pani-

culatis, foliis bipinnatim biternatimve sectis, segmentis

ovato-lanceolatis acuminatis incigo-dentatis v. serratis ter-
minali trilobato.—Actcea frigida, Wall. Cat. 4725.

HAB. This plant, procured by Dr.Wallich from
Gossainthan, was brought to me from Cashmere.
It is closely alied to the Siberian species C.
faetida. The stemis four or five feet in height,
hollow or filled with pith, obscurely angled, striated,
smooth. The leaves alternate, petioled, either
bipinnately or bitemately divided; terminal segment
3-lobed: the others ovate-lanceolate, frequently
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with a lengthened point; margins either inciso-
serrate or dentate; both surfaces smooth, the
lower pale-coloured. The inflorescence an elon-
gated panicled racemes, with recurved spike-like
raceme from the axilla of the upper leaves.
Pedicels short, pubescent, supported by a small
subulate bracte. TheJlowers vary in the number
of their parts from five to seven, and no distinction
is perceptible between the calyx and corolla: the
sepals are imbricate, concave, oval, ciliate, one or
two of the interior ones frequently marked with a
central line of junction, bifid at the apex, the
upper part of a white colour, frequently having a
jointed appearance, looking like an incompletely-
formed anther. The stamens are numerous, fila-
ments, at first equal to, afterwards longer than
petals ; anthers globular, two-celled ; cells opening
laterally. Pistils two tofiveor more ; ovary oblong,
tapering towards both ends; style short; stigma
pointed. Carpella oblong, compressed, obtuse
with an oblique apex, terminated by the elongated
recurved style. Seeds 6-8, oblong, oval, covered,
especialy on the edges, with membranous scales,
which from their closenessin the fresh state, appear
to be continuous, and have also this appearance in
the figure from the indistinctness of the impression.

Plate 14. Cimicifuga frigida—a. Upper part
of raceme—b. A leaf.—c. A flower seen from
above—d. The same from below—e. The car-
pella—/. A carpellum, with the seeds inserted
along its inner edge—g. The same cut trans-
versely.—h and i. A seed.

XV. ACT-EA.

71.-4. acuminata. (Wall. Cat. N. 4726) racemo simplici
elongato, petalis staminibus brevioribus rotundatis, baccis
subglobosis nigris, foliis triternatim v. tripinnatim sectis,
segmento ultimo trilobato, alteris ovato-lanceolatis acumi-
natisinciso-serratis,omnibussubtuspilosis.Roylel c. ined.1.5.

HAB. Shady places on Choor and Acharanda;
flowering in May ; closely allied to A. spicata.

XVII. PCEONIA.

72. P. Emodi; (Wall. Cat. N. 4J27) foliis biternatim
sectis lobis decurrentibus lanceolatis acurainatis glabris,
floribus monogynis, foliis floralibus tribus involucrantibus,
folliculis tomentosis erectis— Planta tripedalis. Flores
albi. Calyx saepe trisepalus. Pctala 8. Discus vix ex-
pansus.

HAB. Shalma Mountain. Kemaon. Wall

2. DILLENIACE"E.



58 ILLUSTRATIONS OF THE BOTANY OF [Magnoliacea.

2. DILLENIACEIE.

THOUGH the DilleniacecB occur, as long ago stated by Mr. Brown, in the greatest
abundance in Australia, yet as so many species exist in the East-India islands,
the family must be considered chiefly as a tropica one, and would hardly require
notice in the present work, were it not one of its objects to compare the Flora of
the hills with that of the plains of India. It is interesting to observe species of this
family creeping from the islands up the Peninsula, and along the foot of the Himalaya
nearly to 28° of northern latitude, where Dillenia aurea was found on the banks of
the Gogra by Genera Hardwicke, and D. speciosa in the valey of Noakote within
-Nepa by Dr.Wallich. The latter thrives also in the open air in 30° of N. lat. in the
Botanic Garden at Saharunpore. The species of Colbertia extend from the Peninsula and
Circar mountains, up to those of Pachette and Monghir about lat. 24° and 25°. Species
of Tetracera and Delima being found in Travancore and Silhet, connect the Flora of
Southern India with that of the Eastern Archipelago. With regard to the properties of
the plants of this tribe, it is interesting to observe, that as the leaves of Curatella and
Trachytella are employed in Guyana and China for polishing wood, and even metal, so
are those of Delima sarmentosa employed in Ceylon for the same purpose. The leaves
and bark of thistribe of plants yield astringent decoctions, which are used in medicine.
The species of Dillenia, in addition to being highly ornamental trees, afford valuable
timber; and the fleshy divisions of the calyx of D. speciosa and D. scabrella, which, as
they enlarge, unite and enclose the carpella, and have, when ripe, a pleasant acid
flavour, are eaten by the natives, aswell as added totheir curries. According to Ilheede,
the acid juice, added to syrup, is considered useful as a cough mixture.

3. MAGNOLIACEIE.

The Wintered or Winter's bark tribe, separated from this family by Mr. Brown, chiefly
on account of their dotted leaves and aromatic qualities, hardly require notice in this
work, as none of the species are found in India or its mountains, were it not that the
natives employ the seeds of Illicium anisatum most extensively as a stomachic and carmi-
native; it would be advisable therefore to introduce the tree itself into the country, and
there is little doubt of success, as it is known to extend from 23£° to 35° of N. latitude,
or from Canton to Japan. The capsules, known by the name of Star-anise in Europe,
are in India called badian-khutai, or Chineseanise. Thetwo other species of Illiciumare
found only in Florida. The Winter's bark, Drimys Winter i, though found in the Strait
of Magalhaens beyond 50° of S. latitude, might aso find a suitable locality on the dope
of the Himalaya

The true Magnoliacea, distinguished by the showiness and fragrance of their flowers,
as well as by the beauty of their foliage, form but a small portion of the Flora
of the plains of Northern India, Michelia Champaca being alone found; and that only
in gardens from Calcutta to Saharunpore, in valies within the Himalaya, even as far

north
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north as Sabathoo and Deyra beyond the Choor Mountain, being a tree much esteemed
by the natives of India for the fragrance of its flowers and their use in religious
ceremonies. Seven species of Michelia have been found in Nepal, whence the genus
extends southwards to Java, where the original species of Manglietia is found, of
which a representative, Magnolia insignis of Dr. "Wadlich, also exists in Nepal.
Magnolia pterocarpa, Roxb., existing in the latter, as well as in the mountains above
Silhet, Dr.Wallich proposes forming into a new genus, Sohenocarpus. Hence we per-
ceive, that in India Michelia chiefly prevails, whilein China and North America, between
which the rest of the family are distributed, Magnolia is the most prevalent genus. It
may be further remarked, that though in the latter the Magnoliacece extend from 20° to
40° of N. latitude, and nearly as high in China and Japan, they hardly reach beyon‘d
27° in India or its mountains. This is probably owing to the plains being both too hot
and too dry before the accession of the rainy season, and the cold of winter too consider-
able even in the valliesof the Himalaya to the northward of that latitude.

The Nepal Magnoliacece being highly ornamental, and at the same time useful timber
trees, their introduction into England would be highly desirable, but it is much to be
feared that, if the winter be not too severe, the spring is too changeable for plants accus-
tomed to a constantly regular rise and fal of temperature. In the south of Europe
they would certainly succeed, and perhaps aso on the coast of Devonshire, where the
extremes of temperature are modified by proximity to the ocean. The Chinese and
American species of this order might easily be introduced into the places where their
congeners flourish in Nepal; and as the barks of both Magnolia glauca and Liriodendron
tulipifera are, like others of the order, possessed of bitterness, and useful as tonics, the
naturalization of these trees would be useful in India

4. ANONACE™.

The Anonaceae, which form so magnificent a feature of the East-Indian Herbarium,
consisting of nine genera and about eighty species, are hardly to be seen in the author's
collection ; indeed, if it were not for the effects of cultivation, not a single species would
probably be found in it. The species of this family are distributed over the equinoctial
parts of Africa, America, and Asia, and though of the two latter each has genera peculiar
to itsdf, Anona and Guatteria are common to both; and these, with Artahotrys and
Uvaria, have numerous species in India, spreading from the Peninsulas to Silhet, whence
a few straggle upwards as far as the hills about Monghir in 25° of N. latitude. The
species found in more northern provinces, as Uvaria longifolia, the debdaroo of the
Hindoos, have evidently been introduced from the south; and though species of all the
genera succeed in the Botanic Garden as far north as Saharunpore, the only species
which | have found within the Himalaya is Guatteria velutina, but in so suspicious
a place, the banks of the Ruenka L ake, a little to the northward of Nahn, that, notwith-
standing it having been shown, p. 12, that the jungly tract along the foot of the Hima-

laya is favourable to the northward extension of tropical plants, | suspect this must have
T O been
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been planted there, as well as the pams and other plants of the southern provinces
growing with it to the very water's edge.

Anona squamosa affording a delicious fruit, and belonging to a genus of which al the
species, except A. Senegalensis, are confined to America, has been so completely natu-
ralized in India, as to appear indigenous, particularly as it has several native names
applied to it. Of these, shurifa is evidently of Persian origin; but Gunda gutra is
Sanscrit; and as it is well known that there are few remarkable Indian trees without a
Sanscrit name, it has been inferred that every plant with a Sanscrit name must be
of Indian origin. In this difficulty | requested the opinion of Professor Wilson on the
antiquity of the Sanscrit name applied to the custard-apple. He has been good enough
to inform me, that " it does not follow, because a plant has a Sanscrit name, that it is
therefore indigenous to India, or of remote introduction ; for tobacco has a Sanscrit
name, tamrakuta, and its history is known." The name, Ganda gatra, applied to Anona
squamosa, by Dr. Carey, in the Hortus Bengalensis, is inserted in Professor Wilson's
Sanscrit Dictionary, he informs me, on the authority of the Sabda Chandrika, a com-
paratively modern compilation ; and further, that the common term for the other species
(A reticulatd) common in India, is no doubt derived from Anona, as it is called ether-
nona or lona, which in Sanscrit is made Lavuni. There is little doubt, therefore, that
the custard-apple is one of the fruits for which India is indebted to America.  The only
place where | have seen it growing apparently wild, is on the sides of the mountain on
which the hill-fort of Adjeegurh in Bundlecund is built, and this it covers in company
with the teak-tree, which attains only a dwarfish size. The other species which
have been ascribed to Asia, are A. Forskolii and A. Asiatica; the former, accord-
ing to Dunal, avariety of the latter, which, according to Mr. Brown, is only Anona
viuricata.

Three species of Anona having been perfectly naturalized in India, and A. cherimolia,
so much lauded by Humboldt, flourishing in the Botanic Gardens, both of Calcutta and
Saharunpore, there is no doubt that other species, such as A. palustris and sylvatica,
might also be introduced into India; to these might dso be added, Monodora myristica,
or American nutmeg, as it is called ; aswell as Xylopia sericea, which bears a fruit
with the flavour of pepper, and has a bark from which cordage maybe prepared.

Besides the pleasant-tasted fruit, for which the section with concrete carpe/la is best
known, others of this family are remarkable for possessing a bark with acrid and aro-
matic properties, participated in by their distinct carpella; hence both have been used
in India and America in medicine, and the fruit of Uvariafebrifuga, according to Hum-
boldt, as a cure for fevers. From their aromatic properties, the seed of some have been
used as condiments: thus, the dry fruits of Unona aromatka are said, by Professor
Lindley, to be the Piper JFAhiopkum of the shops. Unona JEthiopka, an African plant,
most likely afforded the old Piper JEthiopkum, probably the Filjil-ool-Soudan, Soudan
pepper, described by Persian authors. It is not generally known that the leaves of

Anona squamosa have a heavy disagreeable odour, and the seeds contain a highly acrid
. principle
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principle fatal to insects, on which account the natives of India use them powdered and
mixed with the flour of gram, or Cicer Arietinum, for occasionally washing their hair.

5. MENISPERMACE"E.

The plants of this family are confined chiefly to the tropics, both of Asia and America,
though a few straggle beyond those limits. We may expect them, therefore, to be
abundant in the eastern islands, and both the Indian and Malayan Peninsulas,
whence they extend to 31° of N. latitude, both in the open plains from the general
uniformity of temperature, and in the close vallies found at the foot of the hills. Many
of the same species, indeed, are found over the whole country, as Cocculus villosus,
cordifolius, and Roxburghianus. C. laurifolius is found in the same latitudes, but only
in the hills, at elevations of from 3,000 to 5,000 feet. Species of Cissampclos also, as
C. convolvulacea, and hernandifolia, have the same extent of distribution, and are enabled
to support this great range of dryness and moisture by possessing large fleshy roots.
As one species of this genus has been found in Siberia, so is there one indigenous to the
Himalayas. Thisis C. oblecta of Wallich (perhaps C. hirsuta? Buch.), but other genera of

- this family are more interesting, as showing the analogy between the Flora of the
Himalayas and that of China and Japan. Sauntonia, a genus originally constituted of
only a single Chinese species, has three more species in the Himalayan mountains.
S latifolla and angustifolia, figured by Dr.Wallich, Tent. Fl. Nep. t. 14 and 15, | have
found as far north as 31° of lat., at elevations of from 5,000 to 6,000 feet, in cool and

~shady situations. S Brunoniana is found in Silhet. Species of this genus, therefore,
extend aong the whole tract - of these mountains from the latter place to Gurhwal. In
the mountains of Silhet also is found Kadsura Japonica, showing another point of analogy
with the Flora of that island. So closely is Soharostcmma allied to this genus, that
the two species of this genus, figured by Dr. Wallich, Tent. Fl. Nep., were originally
referred to Kadsura. S grandijiorum | have found within the Himalaya, on the slope
of Mussooree and in the deep vallies at the foot of the Choor Mountain, generally near
water, where there is warmth, moisture, and considerable shade from the luxuriant
vegetation. The other species are found in Nepal and the mountains of Java.

The relation of Menispermacea to Berberidece has been pointed out by botanists, but
it seems much less in structure than in the possession of similar properties. The bark
and wood of many species of both orders are of ayellow colour and bitter taste, and
used as tonic and febrifuge medicines, while the berries of several of the Menispermacece,
like those of many of the Berberidece, are edible, though ari acrid poisonous or bitter
principle, called Picrotoxine, is no doubt deposited in Cocculus Indians, the seed of
C. suberosus, aswell as in those of C. Jlavescens and C. lacunosus> both used in the
easternislands for poisoning fish. Cocculus palmatus, affording the well-known Columbo
root, has been grown at Madras, and might be introduced generaly into India, as far at
least to the northward as it now grows to the southward of the Lin4, where C. cordifolius, '

the Galancha or Giloh, is extensively used as a tonic; and febrifuge, containing, like the
o Columbay,
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Columba, a bitter principle, in conjunction with starch, The latter is separated by the
Indian Hukeems, and prescribed in various diseases, but can be useful only as a
demulcent. As C. platyphylla, cinerascens and ovali/olia, on account of their bitter
principle, are used by the Brazilians for the cure of intermittent fever, so are Cocculus
peltatus, crispus and Fibraurea employed by the Maays in eastern countries for the
same purpose. The latter is the Fibraurea tinctoria of Loureiro, which, like C
flavescens, besides its bitter principle, yields a yellow colour to water. C. crispus
is considered nearly as powerful as Peruvian bark, in the cure of intermittent fever.
Cissampelos Pareira, yielding the Pareira brava, might no doubt be grown in India, if
the indigenous species, as C convolvulacea, used by the natives in medicine, do not
possess similar properties, and aford an efficient substitute, as C. Mauritiana, aso an
Indian species, does in the Isle of France.- The berries of Cocculus Limacia are said by
Loureiro to be acid and edible, as are those of C. cebatha, described by Forskol as having
an acrid taste, but from them a spirit is distilled, called khumr-ool-mgjnoon; the root
of Cissampelos obtecta, | found used for the same purpose in the mountains of Gurhwal.
The fruit of both species of Sauntojiia, aswell as of Splicerostemma grandiflorum, are
eaten by the Hill people in the Himalayas. The species of both these genera would
form desirable additions to the gardens of England.

6. BERBERIDEIE.

The Berberidece have been said to be allied to the Menispermacece, notwithstanding
their single ovary, which is ascribed by De Candolle to the others having become
abortive, as happens in Ranuncidacece, with the single styled species of Delphinium
Actcea, and of which the Himalayan Pceonia affords an additional instance. The relation
to PodophyllecB is very evident. The Berberidece are chiefly confined to the temperate
zone of the northern hemisphere; few have been found in India or its mountains, and
these all belong to the genus Berberis, of which species extend from the southern parts
of Europe along Caucasus and Hindoo-koosh to the Himalayas, but are also found on the
Neelgherries, as well as on the mountains of South America, even to the Strait of
Magalhaens. Of the section with pinnate leaves forming the genus Mahonia of De
Candolle,. species are found in North America, Japan, and the Himalayas, from Silhet
to the Sutlgf in Gurhwal. | have generally seen B. Nepalensis at elevations of 5,000
and 6,000 feet, in shady situations frequently attaining an €elevation of twelve feet.
Though we have this section extending from 25° to 45° of N. latitude both in the New
and in the Old World: to show the influence of elevation in counteracting the effects
of latitude, B. Nepalensis is aso found on the Neelgherries in 11° of N. latitude.

Under Menispermacece some of the properties of thistribe have been hinted at: it may
be added, that as Barberries from containing malic acid, are in Europe used for their
mild astringent acid, and substituted in some northern countries for the lemon tribe, so

“do the fruit and leaves of the Indian species possess the same acid properties ;
when ripe, the fruit of all is eaten; and of one species, B. aristata moreover dried by

the
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the Hill people as raisins, and sent down to the plains. The root and wood being of a
dark yellow colour, forming the dar-huld (yellow wood) of Persian authors, are used as
a dye, and being bitter and a little astringent, are also, as well as the bark, employed in
medicine- The variety of B. Asiatica found on the Neelgherries, and called by M.
Leschenault de Latour B. tinctoria, from the use to which it has been applied, has,
by the experiments of M. Vauquelin, beei”proved to be inferior to few woods for dyeing
a yellow colour.

The wood and bark of the Himalayan species of Barberry are not only used simply
in India, but an extract is prepared from them, which is to be found in every bazar,
and described in all the works on Materia Medica. This is prepared by digesting in
water diced pieces of the root, stem, and branches, of any of the species of Barberry, in
an iron vessel, boiling for some time, straining, and then evaporating to a proper con-
sistence. This extract is much empl'oyed in Indian medicine, and every where known
by the name of rusot. Of this the Arabic synonyme is Hooziz, and the Greek is said
to be loofyon ™ which | have no doubt should have been written ~jl lookyon, as the
lettersf t-J and h |, in writing, differ only in the first having one, and the other two
diacritical points placed over it; and the one is therefore frequently confounded with the
other by transcribers, particularly in writing foreign words. That the mistake has been
made here is evident from the description attached to Hooziz being almost a literal
translation of the Lycium (xvTuov) of Dioscorides, lib. 1. c. 133. where two kinds are
described, and the Xwiov ivtitxov considered the best. The first, or that which was the
produce of Lycia and Cappadocia, is considered by Dr. Sibthorp to have been procured
from Rhamnus infectorius. In India, where every thing has remained for so many
centuries without any change, it is probable that in the most ancient, as in the
present times, Hooziz hindee, or Lycium Indicum, was procured from the several species
of Berberis, which are indigenous to the Hindoo-koosh and Himalayan Mountains.*
The rusot is much used by native practitioners as an external application, both in the
incipient and advanced stage of ophthalmia; it is frequently also employed by European
practitioners, either alone, or with equal parts of opium and alum rubbed up in water,
and applied round the eye. | have seen it particularly useful when the acute symptoms
have subsided, and the eye is so much swoln as to prevent the effectual application of
any other remedy. By one surgeon of rank and experience it was found particularly
useful in the ophthalmia, with which the European soldiers were éflicted on their return
from Egypt; and Mr. Playfair, the translator of the Taleef-Shureef, says, that it is
perhaps the best application in ophthalmia ever used.

The most remarkable and best-known Indian species of Berberis, are B. Nepalensis,
which is considered to be the same as the llex Japonica of Thunberg; B. Wallichiana,
PJ. As. Rar. t. 243 ; B. Asatica, of which B. tinctoria is considered by De Candolle to
be only a variety; and B. aristata. To these a new species from Kunawur has been

added.

*v. a Péper on the Lycium of Dioscorides in the forthcoming part of the Transactions of the Linnean Society.
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added. Under B. aristata, | conceive two species, or at 'Ieast two such very distinct
varieties have been included, asto require particular notice. These are distinguished
by the natives, apt to confound things together, by the names knshmul and chitra. The
former, growing at as low elevations as 3,000 feet, and therefore easily acclimated in the
plains of India, has the leaves and branches paler coloured, more thorny, flowers nume-
rous, racemes erect, appearing earlier in the s*Lson and having less pleasant tasted fruit;
while chitra, which | conceive to be the true B. aristata, and have not found below 5,000
feet of elevation, with brownish-coloured branches, smooth, shining, almost entire leaves,
each flower much larger than those of kushmul, though less numerous, on each of the
drooping racemes. The fruit of this species, as well as that of B. Nepalcnsis, is dried as
raisins are in the sun, and sent down to the plains for sale.

1. Berberisarigtata; D.C. Syst. Veg. 2. p. 8. spinis infimis 3-partitis superioribus smplicibus com-
presss bas vix bidentatis, foliis 4-6 fasciculatis viridibus obovatis oblongisve nitidis bas attenuatis
integerrimis spinuloso-dentatisve, racemis 15-floris nutantibus falio longioribus, pedicellis sagpe trifidis
trifloris, squamulis rotundatis, ovariis subpilosis, baccis oblongis utrinque acutis—B. aristata; D.C.
Syst. Veg. 2. p. 8. Prod. 1. 108. Wall. Cat. N. 1474 ex parte. B. chitria, Don Prod. FI. Nep. 204-
Hooker Ex. Florat. 98.

Hab. Jurregpanee to Mussooree and Choor Mountain 5,000 to 8,000 feet of devation ; flowers in

May. Hill-name Chitra.

Arab. Amburbarees, Pers. zrishk; wood—dar-huld and dar-chob. Extract hooziz* Hind, rvsot.

2. B. Lycium; gpinis 3-partitis conicis, foliis 5-8 fasciculatis pallidis coriacels venods oblongis
lanceolatis v. obovatis bas  attenuatis mucronatis, marginibus spinuloso-dentatis v. integris, racemis 20-
floris erectis patulis demum (fructificatione) pendulis, pedicellis longis simplicibus, floribus parvis, squa
mulis lanceolatis, ovariis glabris tetraspermis, baccis ovatis utrinque obtusis—B.Jloribunda. Wall. Cat.
14747? Kemaon. An B. angustifolia. Roxb. Fl. Ind. 2. p. 183?

Hab. Ragpore to Mussooree, or from 3,000 to 7,000 feet of elevation; adso from Nahn to Choor;
flowers in April.  Hill-name Kushmul” chiefly employed in Gurhwal and Sirmore for making rusot

3. B. Kunawurensis;, spinis tripartitis foliis subsequantibus, faliis internodiis longioribus 4-5 fas-
ciculatis ovatoJanceolatis mucronatis spinoso-serratis, summis integris, panicula ssgpe foliosa folus
duplo longiore suberecta, pedicdlis 3-v-5-floris; bracteolis subulatis.

Hab. Kunawur.

7. PODOPHYLLEIE.

The Podophyllece, from which have been separated the Hydropeltidece, were considered
to be entirely an American family; but Dr.Wallich's PodophyllumEmodi, and another
species, have shown that this is a family well calculated to indicate the analogy between
the Flora of the Himalayas and that of North America. P. peltatum extends in the latter
from 35° to 45° of N. lat. P. Emodi was found by Dr.Wallich in Nepal and Kemaon,
and by mysdlf on the Choor Mountain, at an elevation of 10,000 feet, whence it extends
to Cashmere. The second species, which | found on Kedarkanta, at an eevation of
12,000 feet, in a moist and shady situation, in company with a species of Trillium, | have
called P.hexcmdrum ; it differs in having only four petals, and six stamens, the leaves
3 or 5-lobed, with the lobes narrow acute and serrulate towards the apex. The number
of stamens of this species makes it correspond with the shrubby Berberidcce, and the num-
ber of flora envelopes with the herbaceous plants of the same family, and in both

particulars
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particulars with Epimedium hexandrum. | know not if the Himalayan Podophyllums
possess any of the properties ascribed to the American species, but this could be easily
grown.

8. NYMPHCEACECE.

This very natural order has been observed-by botanists not to obey the general law ot
the same species of aquatic plants being found in the most distant regions, as each
particular species appears to be confined to only a limited range of territory. India is
certainly the head-quarters of this family, as species of all the genera, except of Nuphar,
are found in it; as of Nelumbium, Euryale, Barclaya in Rangoon, and of Nymphcca, a
greater number of species than in any other country. These all require elucidation
from recent specimens. The order Nelumbonea has been formed of Nelumbium, and
its specieé; of these N. speciosum, unless, as De Candolle suspects, that several species
be confounded under one name, is certainly an exception to the Nymphceacece being
restricted to a limited sphere, as it is found from Java up to the mouths of the Volga,
and in the intermediate countries, as in every part of India, within the Hills near Sa-
bathoo, in Persia, and formerly in Egypt. Nothing can be more splendid than to see the
sheets of water covered with the large poppy-like, rose-coloured flowers of this beautiful
plant. Euryale ferox was found by Lord Valencia, now the Earl of Mountnorris, between
Lucnow and the foot of the Hills, and by Dr. Roxburgh in the lakes of Tipperah and
Chittagong, where it is probably indigenous, as it has a special Bengalee name. |
have met with it in the jheels beyond Saharunpore, but it has no doubt been intro-
duced there, as the names given it are synonimous with Southern Nymphcea and purple
Nelumbium. It is mentioned by Sir G. Staunton as occurring in the province of
Kianang, and by the Chinese missionaries, it is said to have been introduced into China
for 3,000 years. It may, however, be one of those plants which belong equally to
China and India. The species of Nymphaa are found in every part of India, from 8°
to 32° of N. lat., and almost the same species in .the most remote parts of the country,
with the exception of the red varieties of N. rubra; but-a new species has been
brought me from Cashmere. The other species ‘are found both in the. southern and
northern hemispheres, in the former as far-as 34° of S. latitude a the Cape and in
Madagascar. To the north of the line they are found in every latitude up almost to the
arctic circle, but the same species are not found to extend over a wide space of territory.

The seeds of Nelumbium, Euryale, and of several species of Nympkcea, being farina-
ceous, are eaten by the natives of India, either in a raw state, or after having been
roasted in heated sand. They are also prescribed by their physicians as diet in some
diseases. The stalks both of the leaves and' flowers dried, form one of the articles in
their prescriptions of what they call cooling medicines. They are said also to be a
little bitter, and may therefore be aso useful as tonics. The rhizomata or creeping
stems, commonly called roots, are aso eaten as in China, either boiled or in their
curries, as well as the little farinaceous tubers, which are found nestling among the

K radicles,
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radicles, and which are generally employed for procuring young plants. It is not
uninteresting to remark, that the Egyptian mode of sowing Nelumbium speciosum, the
Egyptian bean of Pythagoras, bakla koobtee, Coptic bean of Persian authors, by enclosing
it in a ball of clay before throwing it into the water, is still practised in India

9. PAPAVERACEJE.

The Papaveracecz inhabit every part of Europe, and the northern parts of Asa: one
species extends as far north as Médville Island, and some new genera, as Eschscholtza,
have been lately discovered in California.  We do not find them forming any portion
of the Flora of the plains of India, but Argemone Mtxicana is so naturalized every
where as to appear indigenous, and the Poppy forms so extensive an article of cultiva-
tion, as to yield a revenue of nearly two millions annually: a remarkable instance of
the benefits to be derived by one country from acclimating the productions of another,
when its own climate, soil, &c. are favourable for the attempt. The Poppy was probably
introduced into India from Persia, as the common Indian name post is one of the Persian
names for the poppy-head ; and the Arabic khushkhush is probably the original of some
other of the Asiatic synonimes, perhaps even of the Sanscrit chosa. Opium is described.
in Indian works on Materia Medica, under the name afeeoon, aphim, evidently derived
from the Greek; apaynum is given by Dr. Aindie as the Sanscrit name. Both the white
and red varieties are to be found cultivated in India, and both yield opium of an
excellent quality. The white is generally cultivated in the plains, and the red | have
seen at Chowrass in the hills, at 7,000 feet of €evation. P. dubium and varieties
of Papaver Rhoeas are found in the gardens of Northern India, having been intro-
duced by either or both its English .and Persian conquerors. The species which |
have named P. glabrum, closely allied to P. Caucasicum, is the only one of the genus
Papaver which can be said to belong to the Flora of India, as | have found it in
several places in the corn-fields in the hills, at elevations of from 5,000 to 7,000 feet.
The Himalayas, however, possess three species of the ‘'genus Mcconopsis, of which the
other species are found in the colder parts of Europe and in North America.

The valuable nature of opium, whether considered as a medicine, or as an article of
commerce, is too well known even to be alluded tq here, were it not for the prevalence
of the idea, that East-India opium is always, and some seem to think necessarily infe-
rior to every other. This opinion has originated in the opium, which is the produce
of Patna, being the best known in Europe, and that upon which experiments have been
principally made. This is no doubt of an inferior quality, in some measure perhaps
owing to the climate of the Lower -Provinces not being so favourable for its culture as
some others, but a great deal more to the mode of preparation, and even adulteration,
to which the Patna opium is understood to be frequently subjected: by which, though
rendered inferior as a medicine, it becomes more palatable to the Chinese, its principal
consumers.  That much better opium can however be made at Patna than was formerly
the case, is evident from the great improvement which has’of late years taken place in

the
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the manufacture of opium at that place, so that Dr. Thomson mentions in his late work,
" That some specimens of the Bengal opium have been Iately sent to Europe, which in
" appearance equal the best Turkey opium/'

In a paper by Dr. Smyttan, inspector of opium at Bombay, lately read before the
Medical Society of Calcutta, an account is given of the varieties of East-Indian opium,
and a comparison drawn between the quantity of morphia afforded by Bengal, Malwa,
and Turkey opium respectively, from a series of experiments made by himself and Dr.
Maxwell at Bombay, and by Dr. Jamieson in Calcutta. Dr. S. observes, that good
Turkey opium is said to contain nearly three times the quantity of morphia found to be
procurable from the product of the Bengal provinces. The best produce of the Malwa
districts, he adds, differs from Bengal opium, both in appearanpé and quality, quite as
much as the Turkey opium does; and that while the latter yielded 6£ per cent, of
morphia, the Mawa afforded 6 per cent., the Bengal about half as much, but some
fine specimens of Bareilly opium, no less than 8£ per cent, of morphia. Still further
to the north-west than Bareilly, | made some opium at Saharunpore, which in colour,
smell, and general appearance, resembled the Turkey, or rather Persian opium, more
closely than any that | have seen. The opium cultivated in the hills, as aso that in the
plains of the Selk country, is ‘aso, when unadulterated, of a superior quality. Indeed, if
it were an object to make the best opium for the European market, there is no doubt
that Malwa and the north-western provinces of India would be best suited for the
experiment, as the climate during the season of cultivation most nearly resembles that of

the provinces where the best Persian (commonly called Turkey) opium is made.

Papaver glabrum; capsula glabra obconica, caule ramosissmo multifloro glaberrimo, foliis glaucis
pinnatisectis, segmentis lanceolatis integris dentatisve seta terminatis.—Planta pedalis bipedalisve.
P. Caucasico affinis—Corolla, calyxque caducissimi, P. Rhceadis magnitudine et colore—Capsules
'obconicae elongatse.—Stigmata 5-7 radiantia—Hab. Corn-fields on the terraced mountain sides of the
Himalaya, at elevations of from 5,000 to 7,000 feet; flowering in April and May.

Meconopsis aculeata, caule erecto sulcato ut plantae omni parte aculeato, foliis longe petiolatis oblongis
decurrentibus subpinnatisectis sinubus obtusis, floribus axillaribus solitariis terminalibusve paniculatis,
capsulis oblongis utrinque acutis dense aculeatis. (Tab. 15, plant in flower, and a specimen in seed.)
—Hab. This plant is common on the Choor and Kedarkanta, as well as in Kunawur, and has also been
brought me from Peer Punjal. The root is long and tapering. Stem ascending, erect, from one to
two feet in height, leafy, furrowed, and like every part of the plant, except the petals and stamens
densely aculeate. The leaves long-petioled, oblong, subpinnatifid, with irregular and obtuse sinuses,
frequently decurrent on the 