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PREFACE.

THE Author having been for several years Superintendant of the Honourable East-India Company’s
Botanic Garden, at Saharunpore, in 80° of N.latitude, and near the foot of the Himalayas, had, neces-
sarily, great advantages in acquiring a knowledge of the Botany and other branches of the Natural
History of that little-known portion of the British dominions in India. These opportunities he was not
disposed, either by duty or inclination, to neglect. Therefore, (as described in the Introductory Obser-
vations, where the sources of information are detailed, pp. 1 to 3), with the Plants introduced into
the Botanic Garden, preserved in the Herbarium, or drawn by the Hon. Company’s Painters, he
collected specimens of the rocks he met with in his journeys, made observations on their dip and direc-
tion; preserved the skins of Mammalia, of Birds, and of Reptiles, with the skeletons of some, and made
a collection of the Insects both of the Plains and Mountains of N. W. India. He also made Meteoro-
logical Observations with the Barometer, dry and wet Bulb Thermometer, Rain-Guage, &c., all of which
have served as bases for the observations in the Introductory Chapters of this Work. But his duties
consisting also of the medical charge of the Station of Saharunpore, including two Hospitals, and the
European residents, afforded less facility for travelling than was necessary for Natural History investi-
gations. '

In making public the materials which had been collected, two courses appeared open to the Author ;
either to treat of the several individual specimens, as objects of Natural History, entering minutely into
their descriptive or distinctive characters, and interesting points of structure ; or as the collections were
brought home, arrangad according to the Natural Method of Classification, submitting the whole to the
examination necessary for ascertaining the identity of old, or the certainty of new species ; make use of the
information obtained, for treating generally of the Flora of the Plains and Mountains of India, with
respect to Geographical Distribution. This course has been preferred, as giving the most interesting
and important general results, in consequence of the distribution of Plants being so much connected
with soil and climate, and as leading to a just appreciation of the influence of physical agents on vegeta-
tion, and elucidating those principles which require to be attended to in the culture, both of new, and of
old plants in new situations. This also afforded great facilities in treating of the properties of plants as
connected with structure, and for showing the immense resources of British India, both as regards what-
ever is necessary for the Agriculture, Manufactures, and Internal trade of the people, as for the supply
of a much extended External Commerce. Much attention has also been paid to the Materia Medica of
India, as this formed a principal object of the Author's studies there, and the results of which are
recorded in the MS. work on Materia Medica, alluded to by his friend Mr. James Prinsep, in the Journ.
Asiat. Soc., vol. i. p. 459, 1832, and which he hopes soon to have leisure to publish.

Before concluding, the Author begs to take this opportunity of expressing his grateful thanks to
the several Friends who have assisted him in different parts of this Work. To Mr.De La Beche he is
deeply indebted for the trouble he took in constructing the Geological Sections, from the Author’s notes
and specimens, and which are also useful as indicating the precise localities and elevations at which many
of the Plants were found. To Capt. Cautley his best thanks are due, for the beautiful Drawings of
Himalayan Fossils; and to Dr. Falconer for recent Geological and Botanical information.

The Author is also much indebted to his Friends, the Rev. Mr. Hope, late President of the Ento-
mological Society ; and to Mr.Ogilby, Secretary of the Zoological Society, for having enriched this Work
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with their very valuable Dissertations, on the distribution of the Insects and Mammalia of the Plains and
Mountains of India, in which he has been much gratified by finding that their observations coincide so
ully with the results which he obtained from investigating the Flora of the same regions.

In the Botanical portion of the Work, the Author feels equally indebted to Dr. Robert Brown,
¢¢ Botanicorum Princeps,” for placing in his hands the Herbarium, collected in Kunawur by Mr. Inglis, of
Canton, and for the character of Incarvillea; to Mr. Bentham, for those of the Silenee, Leguminosc,
and Boragine ; also for describing, in his own works, the Labiate and Scrophularinee ; to Pro-
fessor Nees Von Esenbeck, of Breslau, for the kindness with which he has arranged and described the
new Genera and Species of Graminee and Cyperacece. The Author much regrets that want of space
has compelled him to omit the characters of the former, which he has therefore made over to the Linnean
Society. To Professor De Candolle, of Geneva, for examining and naming the Synantherece, and for
the description of them published in his ¢ Prodromus;” to Sir W. J. Hooker, for naming the Mosses.
To Professor Don, also, the Author feels much obliged, for assistance in comparing his collection with
the East-Indian and other Herbaria, deposited in the Museum of the Linnean Society, and for his account
of the Genus Ranunculus, of Gentianece, and the specific characters of the Smilace and T'ulipacece
figured. To Professor Lindley, for his Notes upon some of the Himalayan Umbelliferce, as well as for
examining the Orchidece of his Collection, and for the valuable advice he has received from him respecting
every department of the Work.

As the Work contains so much of Detail, combined with General Views, it would have been compara-
tively useless without easy means of reference. This has been supplied by the Analytical Table of Con-
tents at the beginning, and the Alphabetical Indexes at the end of the Book : for all of which the Author
is indebted to his Wife. In the former, the Plants figured by Drs. Roxburgh and Wallich have been
referred to by the number of the Plate, and the number of species in the East-Indian Herbarium,
according to the enumeration of Professor Von Martius, has likewise been added, as well as the number
of genera and species in the Author’s Herbarium, according to the List which he published, in the
Journal of the Asiatic Society, at Calcutta, in March 1832.

The Author has to express his extreme regret, for the very long delay which has taken place in
the appearance of the latter part of the Work. As this proceeded from his accepting the Professorship
of Materia Medica and Therapeutics in King’s College, and thus finding it impossible to give the Work
the exclusive degree of attention which it required, and had hitherto received, he hopes that the delay
will be excused, as he found it was the only way in which he could do justice to the task he had under-
taken. This has, however, given him the satisfaction of seeing many of the suggestions which he has
made, carried out in India. He has also to apologize for the Work not being completed in Ten
Numbers; but if the Details, together with the General Views which have been entered into, be consi-
dered, as well as the constant comparisons made between the Flora of the Mountains and of the Plains of
India with that of other parts of the world, and also the application of the results to the probable
means of improving the resources of India, it will probably be readily admitted, that it was not possible
to calculate the exact quantity of letter-press into which the information might be compressed.

In conclusion, the Author must express his conviction of the skill which Mr. Gauci has displayed
in the representations of the Plants figured, and in which he has been well seconded, first by Mr. Clarke,
and latterly by Mr. Barclay in the Colouring. He considers it also but justice to the Publishers, Messrs.
Allen and Co., to state, that they have in every instance acceded very liberally to the suggestions of the
Author, for whatever was considered to be of advantage to the Work.
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INTRODUCTION.

et —

IN a work on the 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 observing the
changes in animal 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 itself, 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 almost 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 mnatural boundaries, stretches from 36° 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 superficial 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 washes 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 several
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 form and slope 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

b conveniently
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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 parallel 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 Comorin, 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 rivet 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 being seven thousand feet above the sea; and Dr.Young, in his recent description
of the Neelghetries, 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
exttemity of the Peninsula, with a gradually diminishing elevation.

The Fastern or Coromandel Ghauts, less elevated and less continuous than the
Western, from which all the rivers flow towards and through them, are at the same
time more rugged and barren. They may be said to diverge into ‘a separate chain from
the Neelgherries, and to proceed northwards and eastwards, * breaking into a succession
“ of pﬁraliel 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 élevated table-land, of which
the climate and productions differ from the belts of low land which intervene between
the sea and the bases of 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 succession 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
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and the table-land of the Neelgherries is abput seven thoussnd feet, whence the
country again declines towards Coimhatore, Colonel Sykes informs ys, that in the
Dukhun, on the top of the Ghants, there are numerons spurs or ranges of mountains
extending to the E. and B.E., the vallies hetween which are gither narrow, tortuous,
and fissuze-like, or wide and flat. This observation will apply in a great measure to
the table-land in geneml, which is mther undulating than Bat, and covered with nume-
rous smaller ranges of hills.

This table-land, aceessible from the cosst by various passes, is by the natives called
Balaghaut, or country above the Ghants, and the lowlands, Payisnghaut, or country
below the Ghauts. This low couvasry, stretching and gradually declining from the
Ghauts to the sea, is in the Concan thirty-five miles in breadth, intersected by ravines,
which are traversed by small streams; in Canara the Ghauts approach within a few
miles af the sea. In Bouth Malabar the coast is low, much brokea, apd, like that of
Travancoere, distinguished by the peculiarity of being intersected by lang naarow inlets
of the sea,whieh run parallel with the aoast, sometimes at the distance of a fey hundred
yands, at others of three er four miles, into which the numerous mountain strepms 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 jis situated. By this
backwater a system of inland pavigation is carried op, which is always safe, and, by
artificially connecting approximating inlets, has been_extended to nearly three hundred
miles. The hreadth varies from twelve and fourteen miles to two hundred yaxds, and
the depth from many fathoms to a few feet. . < In other parts where there are none
‘“ of these salt inlets, the lowlands en the sea coast within the downs are overflowed,
‘“ and the fresh water stagnates and evapovates.”

On the eastern coast of the Peninsula, the Carnatic presents a long strip of low land,
and the plains of the Coromandel coast form a broad, though unequal helt 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 all the rivers which descend fram the table-land, some of them conveying much
decayed vegetahle 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 heen 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, all 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, who had escaped drowning,
were in danger of dying not only of hunger, but excessive thirst. (Vide Calcutta Courier,
26th 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 Chilka lake 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 geography 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 course,
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 base of the triangle that
elevates the table-land of fhé 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 things 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 around Omerkuntuc, in lat. 28° and long. 82°, must be
supposed 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
ta
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to the northward is of a hilly nature, including 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 northerly 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. 281°; 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 of, as its original course would have carried
it, to the Gulf of Cutch.

- 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 saline efflorescence; the water brackish, and far 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 saline deposits from the southern desert
of Dhat. By Dr. Govan, it is described as a dead flat, hardly elevated above the level
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 exuvie.
Besides this saline eflorescence 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 excepted from the character of barrenness,
as
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48 Hurriana is celebruted fer 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 alluvial 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 slope. Its] eastern apex
approaches the western bank of the Jumna, as the streams on that side, even in the
vicipity of that river, flow towards the Indus, instead of into the Gangetic valley. Though
the points where the Sublej and Jomua rivers emerge from the hills are separated about
eighty miles, the separating line of the two vallies is within tweaty miles of the latter,
ot just beyond the soarces of the Sombe, which is knewn 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, parallel 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 alluvial valley, vaties in different parts from the level of the sea to

at least one thousand feet mear Saharwnpore, 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 slow
and winding river; and if perpendiculars ba raised at the latitudes of Saharunpore,
Delhi, Benares, and Caleutta, and the ascertuined heights one thousand, eight hundred,

tiivree hundred and twenty-eight, and fifty feet of these places be laid off om them,

a straight line will meavly pass through all the points.

The four great systemsof mountxins, which, according to Humbeldt, cover the surface
of Central Asia, are—1st. The Altai; 2d. The Thian Chan ; 3d. The Kuenlun; 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 may be suppesed dividing into two branches, one forming
the N.E. boundary of Assam, Ava, and terminating: in the Malayan Peninsula; the
other penetrating to the Chinese province of Yunan, opposite to which the island of
Formosa may be considered the termination of the ohain. The first portion is that only
of which any part of the Natural 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 rangc extending nearly from the Line

to
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to 45° of latitude, 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 Kunawar, 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, these
stupendous mountains present over 153° 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
all strangers 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 (allowing 4 for refraction)
26,462 above Gorukhpore, or 26,862 above the level of the sea; but (allowing -t
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 meountain,
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 Mr. Cole-
breoke 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 surveyors in Kunawur, from the angles
of altitude 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 the 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 than 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,
less than he had been accustomed to climb, a little 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, comprising 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 base 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 Deyra, 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 i but when both sta-
tions were in the Hills refraction was found to be !~ for 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 1
yet, to be within the mark, we will content ourselves with that quantity.”

The low range of hills frequently separated from the true Himalaya by diluvial
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

# Prom 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. 4siatic Society of Bengal, 1. p. 2.

-t
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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 12,7566 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 conspicuous 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 higher 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 I made on the same
spot, approach within sixty-two feet of the geometrical height 11,689 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

c 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 falling 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.
Fraser in 1816; and then by Captains Hodgson and Herbert, at the Bamsaroo Pass, ele-

vated 15,447 feet, over deep snow in August 1818 ; lastly by Lieutenant James Stephen,

to whom I 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 a junction at Bhairo-ghatti, elevated

-8,511 feet, with its foaming rival, the Jahnavi. This, the larger stream, by which there
is 3 pass (o 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,

122,385, and 20,966, above the level of the sea. Here Colonel Hodgson, justly  struck

with seeing so near these peaks which 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! It falls to the lot of few to contemplate so magnificent an objeet as a snow-elad

peak rising to the height of upwards of 2 mile and a half, at the short horizontal distance
of only two and three-quarters miles.” Beyond this, or at 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 21,379 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
m.,y oA ," - T ! , T .

This survey is not less interesting than the former, embracing the space included
Detwoen. the Bhagirethi branch of the Ganges on the N.W., and the Kalee - river,
which " séparates the British from the Nepalése territories on the S.E.; tracing the
soukube’ of the latter river, as well as of the Aluknunda branch of the Ganges, and
eéxténding from - the- plains of Rohilcund to the snowy passes: the whole embracing
a #pace of about 10,967 square miles, which constitutes the present province of
Kemaoii. ' Preceeding from the plaips 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 first range, through which there are several
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 a valley, is found
to be net more then 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 mein of numerous observations. Hawalbagh is 3,976; Almora 5,400;
Pethoragurh 5,462 ; Lohooghat 5,662. 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 ; tliat of Budrinath 10,294 ; of Milum
11,682; and Pilkonta churhaf 12,620 feet.

The mountaiti- 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 flighest point in the surveyed portion of the
mountains. Twe 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 19,920, 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

c2 Webb,
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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 allowance 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 also distinctly visible from Saharunpore, and
had its position,as well as a fewothers, 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.* 1In 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 8524 feet, carefully measured four times, and verified by
another base of 1,582 feet, measured twice. The positions of the same mountains were
also settled by observations made in the plains of Behar. The mountain, called
Dhaibun, distant 35§ g. ms. seen under an angle of 5° 4’ 217, 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. Al 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 921° and 93° of E. long. are mentioned in Lieutenant Wilcox's
Map, as varying in height from 20,720 to 21,600 f"eet; and the Himalayas are continued
to beyond 98° of E. longitude. y '

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, I am indebted to the kindness of Captain Webb, who originally estimated the height of Casipore
above the level 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 excellent barometers, gave 748
feet, and the mean of nearly another month in January and February 1819, gave 766 feet, as the difference
of height between Casipore and Mr. Colvin’s barometer in Calcutta ; the mean 757 feet has been taken at the
height of Casipore, and as this exceeds the first estimate by 72 feet, this number requires to be added to all the
elevations geometrically deduced, which were published in the 13th vol. of the  Researches of the Asiatic
Society.” Some addition still requires to be 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 is necessary also
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 iwincipal
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 generally
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 a longitudinal 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 S.W. The face exposed to the N.W. is inva-
riably rugged, and the opposite one, facing the S.E., shelving. The great rivers also
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, as is 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 Illimani 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
still only isolated summits, Captain Herbert's inferences apply with nearly equal force, particularly as a multi-
tude of peaks, extending over several 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
slopes and ravines which collect the streamlets from all the neighbouring mountaius,
few situations occur favourable for the formation of lakes ; many therefore are not met
with; that of Cashmere, commonly called Dul, is best known : one called 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 also 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 also 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.

1. Shatool... 15,556 Rol to Atharabees, 14
miles without fuel, open
from June to November. , Ghasool 15,851

2. Soondroo 16,000 Tangno to Rasgranee, . Roopin... 15,480 Doodrookoom to Sungla,

8. 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.

. Neebrung 16,035
Gonas ... 16,026 ~From Choora to Sungla.

® I O
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11. Bunga
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11, Bunge .. From Sungls, Rakehuro, and | 3o g0y Chitkool o Boorasoo of

12 L“:‘;g:m Chitkoolto Lewar of Gurhwal, | 1o SU8l2 Gurhwal.

18, Marja ...... like 5, 6, and 7, are crossed The first nine are across the S. Himalayas, the

14. Seenga ... in different months ; 11 is the | rest from the Buspa into Gurhwal. The last seven
easiest ; open fromMay to Dec. | are crossed by loaded sheep, but none of the first

. Chitkool to Lewar, in Ma .
15. ’ Ys | seven.
5. Kimleea June, and July.

The rivers which have their soufces in the snow-beds, from under which they gene-
rally flow out in a stream, and of which the lower limits are about 18,000 feet of ele-
vation in the south-eastemi 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,
nedrly 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
Jumni, and Berai Gunga, hiave 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 Asigtic 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 all on the northern face of these; and the country
being more level, as indicated 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 trans-Himalayan trade of the province
of Kemaon. The passes are five in 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, Grueber and Dorville,
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-
cultieswere 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. o

Crossing the Himalayas, the descent on the side of Tibet, according to the con-
current ' testimony of all 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 precision which is desirable. Captain
Webb,from the angle which he obtained from the crest of the Neetee Pass, of the Sutlej
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 I
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 hilis and gently flowing
streams ; a dry, 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 fall 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 rivers is 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 be joined
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 rivers issued out of it. Other
testimonies contradict this evidence, and it is difficult to ascertain the truth, as it 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, along 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 thaws the immediate
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 already 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 these rivers, 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 in the 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, I confine myself to a 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 I 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 Punjal, 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 Hiigel, J.A.S., March 1836,
states, that the passes from Bimbur to Cashmere, and from this to Iskardo, are the same in height—183,000
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° 2% 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 few isolated peaks of great altitude that rise above the others ; and there certainly is a break
inthe 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 Jorms a nearly level plateau, about fifty miles inléngth and forty in breadth, occupying the
interval between the Indus and the Krishna Gunga. High above the forest, or dirch 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
were visible; 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 the Indus 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.

Wiih 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, Alkagi Maurorum, Tamariz, Acacia modesta, &c. &c. Near
Lahore I got what I believe to be a new Asclepiadeous genus, exactly intermediate between Calotropis and
Parotropis, which I have called Eutropis. It is in great abundance in the Punjab. I met with the Dhak
(Buteafrondosa) as far as the western bank of the Jhelum. The Flora begins to change at Rawul Pindee,
which is elevated and continues 80, on to the plain of Chuch, along the banks of the Attock. Here I first
came on the famous Zuetoon, the wild olive, Olea ? and further on, at Hussan Abdal, I 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, Chenopodee, Alhagi, Calotropis,
Peganum, Tamariz, &c. But when we got to Peshawur, so much do the seasons differ, that peaches were
coming into fruit the 15th August, and the Kurreel (Capparis aphylla) out of flower only lately. From Pesha-
wur, I made an excursion to Cohaut, and from thence to the Salt Hills and the valley of Rungush. In the
Salt Hills I 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. I had previously
got the same plant from ncar Delhi: no doubt about the species, certainly not the obtusa of Roxb.; the
legumes always crested over the bulge of the seeds.. From Attock, I made an attempt to run up the Indus
into the hills ; I got on three marches, and was forcibly stopped at Durbund, and threatened with rather rough
usage. I then turned across the hills, and rejoined Capt. Mackeson in the noble valley of Huzara. The vegeta-
tion along the banks of the Indus, from Attock to Durbund, surprised 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, I found the Dodoncea Burmanniana. You remark, in your notice of the Sapindacee, 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 I came on the Hovenia dulcis. At Mosuffe-
rabad I 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 I made up my mind to winter
here, and made a fresh start in spring. It would take pages to describe what I have observed about the Flora
here, late as I came, but I 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 ; I have not seen one yet. I 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 Conifere are, as to the eastward, 3 pines,
2 or 8 firs and Deodar, but I have not seen the Cupressus torulosa, the lofty cypress of the Mussooree hills. In
the lake you see Nelumbium and Euryale feroz, 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. I got Staphylea Emods
growing along with Ribes Grossularia (your Himalense?) while it grows, as you know, at Mussooree, on low
slopes near Budraj.

« Among Ranunculacee, 1 have got species of Hepatica, Ceratocephalus, and Callianthemum, all of which I
believe to be new, and making up the very blanks you notice in your ¢ Illustrations.” Of Callianthemum, 1 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, I have got a new Ranunculaceous genus, new
unless Jacquemont has got it, having the habit of Trollius in 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 Ranunculee. This is
another blank filled up in the desiderata so pointedly mentioned by you. I have called the genus Chrysocy-
athus. It grows intermixed with Trollius, ¢inter nives deliquescentes,” and till 1 examined it I took it for a
Trollius. Ihave got a new species of Adoza, forming, I 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.
I have also a new Epimedium, a large handsome leaved herb, E.Hydaspidis (mihi), and two species of Alche-
milla. Fritillaria imperialis, 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. Ihave Dodonea
brought to me from above Jummo, in the heart of the hills, growing along the banks of the Chenab. Fothergilla
involucrata (mibi), belonging to the Hamamelidew, exists in vast abundance in Cashmere, forming whole tracts
of low jungle ;—strange that it should not have been brought before, either to you or to me. It occupies the place
that the hazel (Corylus Avellana) does in England, and at a little distance does not look unlike it. Thus, Hama-
melide 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. Prangos pabularia
I have found in vast abundance in several directions, most so on Ahatoong, a low trap hill, in the valley, but
itis not 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 fields as Calamus aromaticus (butch) is used in Hindoostan.” With respect to the Amomum
and Koot, or Costus (v. p.360), which I 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 Composite:, and grows on all the mountains surrounding Cashmere.” Dr. F.
has formed it into a new genus,— Costia, and has introduced the plant into the Himalayas. He concludes : «I
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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1 Havine 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 field would
;’ w require more space than can be allotted to the subject ; the Author must, therefore, confine himself to the
i

i part with which he is best acquainted, and which can be elucidated 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 considered as giving a general idea of the dip, direction, and nature of
i ' the formations met with. The sections of the Himalayas correspond with that given, as far as it goes,
i 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 sections of the Central range of India, from Sherghatty to Roghonautpore, formed by
Mr. De la Beche, from the Author’s specimens and observations, correspond with that previously 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 slope from Saha-
runpore to the Sunderbunds, v.p.x. The structure is not easily detected, from the universal flatness,

1k I and the horizontal nature of the depositions, while water being near the surface, wells, the only works,
| reveal only a few feet in depth below. The surface soil is generally sandy, with a varying proportion of
clay, which predominates in the substratum, and is in most 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 stalactites or of roots, and are then
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(e apparently of modern origin ; in other places they are in masses sufficiently large to be worked and used
W | 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
5 covered as if with a fall of large hail-stones. This forms the extensively diffused Kunkur formation of
‘ India.

] In Calcutta, in deepening a tank, a group of full-grown trees were found standing erect, and appa-
; 1 rently lopped off, three or four feet above the roots. In boring for water, rubbish and mould were first
s 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
springs rise. Clays and sands, with some Kunkur, are found below this: a quicksand at 120 to 136

'l i feet ; and at 176 feet, quartzy sand and granitic gravel; and from 350 feet below the surface of
Calcutta, the auger brought up a fossil 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

P of the ground; at thirty feet, some kunkur was met with. At Saharunpore, in digging a well, after
‘ | ten feet, coarse moist sand was found, mixed with round pebbles, chiefly of quartz, and about twenty feet
e fzom the surface, pieces of kunkur or tufaceous limestone, were raised, together with dicotyledonous wood,
i apparently of one of the Coniferee. 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 the raised 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
Sewalic Hills.” These hills, in many parts, rest immediately upon the Himalayas, but in others are sepa-
rated from them by a series of lengitudinal 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 there is a gradual 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 a material, and partly to this being sometimes defended from its influ-
ence by a covering of a boulder stone. They are formed by a succession of parallel ridges, abrupt towards
the plains, 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, ano‘her hill, with its perpendicular side,
seems to arise from the middle of the last, and is itself, 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 a road 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 slates, gneiss, micaceous and hornblende schists; in fact, of all 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 also 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 Ropur, 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 miles in
length, and of variable breadth, the widest being about fifteen miles. They have two outlets for their
drainage, and their highest level is usually near the middle. The surface is level or undulating, inter-
sected by ravines, or river beds; the rock is seldom seen, except on their boundaries. The soil 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 I 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 composed 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 flowing at 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 may be 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. 264° long. 884°, 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. 804° to 764°, 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 Beejapore, I 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 as varying from 15° to 85°, 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, as if 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; also 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 is alluded to by Col.
Sykes (Proc. Geol. Soc. Jan. 1882), when tracing the trap formation to the north, which I 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 is
twenty miles below Murka, the two localities where volcanic rocks have been noticed by Mr. Dean, in

the Journal of the Asiatic Society.
These
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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 several officers of the Bengal Army, whom I am proud to call 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.
1887, for their discoveries in Fossil Zoology, especially as displayed in their description of the Sivathe-
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 horus 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, Hyana, 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 1886, the discovery of Fossil Quadrumana. This
was two months previous to the presentation, on the 16th January 1887, 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
fresh 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 closely 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 all 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. Lyell’s 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 8, from the elevated land on the N.E. of the line of
Snowy peaks, have also 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 fossil
shells figured in the lower part of the same Plate, are due to the researches of the late Dr. Gerard, who,
I 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 fossils 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 a true 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 chemical analysis, v.J.A.S., p. 457. Abundance of
fossils
e
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fossils have since been discovered there by the engineers employed in impmving 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 a reptile 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 fossils in the Sewaliks themselves, but chiefly from the Kheree Pass to
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 visits to 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 fossil remains ; and one of the officers of the
Engineers, who has since distinguished himself in such discoveries, almost threw himself upon what he con-
ceived 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 crocodilidz, 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 was led 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 fossil
tortoise in the Timly Pass; Capt. Cautley immediately proceeded to the Kaloowala 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. 4 to 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 fossil
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 Ambwalla Pass, on the western side of the Jumna,
and found a large 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 wpper 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 were also 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 a few of the same fossils 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, &¢. 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 by 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 Geological Society
(9th March 1836), and published in the Transactions, 2d Series, vol. v., p. 267, to which I gladly refer,
and have only to give a brief enumeration of the genera and some of the species which have been dis-
covered in the Sewalik 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-slate, and quartz, which can be traced to the neighbouring and nearest mountains. He distinguishes
the lower marl strata from the upper sandstone beds; the fossils 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 MEssks. FaLcoNER, CAUTLEY, CoLvIN, BAKER,
and Duraxo.

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 allied to Semnopithecus.

PACHYDERMATA.
‘ M. latidens, Clift.
Elephas primigenius. Mastodon elepha.ntmdes | — Elephantoides, Clift.
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. 8, fig. 12—15.
Anoplotherium posterogenium, F. & C. Charotherium, F.& C., sivalense, F. & C.
Rhinoceros angustistrictus, F. & C. Sus, (sp. undetermined).
RUMINANTIA.
Sivatherium, F. & C. Cervus, '(sp. undetermined : numerous).
giganteum, F.&C., v. Tab. 6, fig.1, 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., and fig. 6, a. b.
SOLIPEDA.

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

CARNIVORA.
Felis, (number, and character of species, undetermined). Hyzna, (species undetermined).
Cats. Amyxodon, F. & C.
Canis, (species undetermined). —_ sivalensis, F. & C.
Bears.
Indications of other Genera.
RODENTIA.
Hystrix, one, (sp. undetermined). Castor.
Mus, (species undetermined). Lutra.

e 2
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REPTILIA.
Ghurial, (Gavial of Naturalists), or Emys, (several species undetermined).
Leptorhynchus gangeticus. Trionyx, (several species undetermined).
Crocodile, (Muggur of Natives), or Megalochelys, F.& C.

Crocodilus biporcatus, v. Tab. 8, fig.7 to 9.
The head of a very large Crocodile.

sivalensis, F. & C.

PISCES.

Heads, vertebree, and scales, &c. of unknown genera and species.
Teeth of Squalus, v. Tab. 8, fig. 4 & 5. Tongue of Raya ? v. Tab. 8, 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, Calcutts, 1836, Vol. xix., Part I.,
and Journal of the Asiatic Society of Bengal, No. 35, Vol. 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, 201, 204,486, 579, 661, 739, 768, as quoted by the Editor of the Transactions of the Geological

Society, Second Series, Vol. v., p. 278.

The Geological system of the Himalayas is extremely simple 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 the plains in both, extending to Kedarkanta in the one, and to near Shalma in the other.
The formations may be 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 called in India Greywacke or Grauwacke. Clay-
slate continues for some time, and this is succeeded by Micaceous and other Schists and Gneiss. The
Unstratified rocks consist of Trap-rocks and of Granite.

StraTIFIED Rocks.—The Himalayas, between the Ganges and Sutlej rivers, like the Sewaliks,
present towards the plains abruptly steep fronts, and a comparatively gradual slope in the opposite
direction, from the strata dipping towards the north-east. As this is frequently repeated, we have a
succession of steep ascents and sloping sides, with a deep valley intervening between two successive
ridges, in which usually 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 rid ges, 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 usually 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 well as a repetition of the geological structure and of the animal 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, also produce, from their disintegration, a greater accumula-
tion of earth on that side, while the springs following the natural slopes 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).

CraY-SLATE.—In ascending the Himalayas, between the Ganges and Jumna, Clay-slate is invariably

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 Mussooree it is soft, variously 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 a fine texture, blue colour, nearly perpendicular, and
easily splitting into large slabs, is used as roofing slate. It may be seen of a still finer quality, and
in still larger slabs on the ascent to Choor. In many places, nodules of quartz are seen imbedded in
clay-slate, 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-slate, 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 others even black. It occurs first at Jureepanee,
and then at the top of the range; it is also met with at Sahunsudhara, alternating with clay-slate
and dipping east. It is found 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-
bund. - It is not, however, found constantly alternating with the clay-slate, 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, apparently amdrphous masses, is rather partially diffused, when compared with the Clay-
slate. Sometimes it is harder, and even non-effervescent, becoming also siliceous, and like chert ;
though the pure blue limestone, in connection with clay-slate, is the most 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 slate and gneiss, as well 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-slate formation is, in many of the peaks, surmounted by
strata 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, as on Budraj, Landour, and Surkunda, and even on Deobun,
in thin isolated strata above the limestone. In other situations, it alternates with the clay-slate, and
then, as described by Mr. Everest, “it becomes a distinct greywacke, consisting of a greyish green base,
with numerous angular fragments of clay-slate imbedded. No such appearances could be observed in
the ‘slates 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-slate met with in the interior is usually more uniform in appearance, espe-
cially in the line of the section, as on Tuen, where, however, it is much waved and crossed by veins of
quartz, so on Acharanda and Jountgurh, and on to Bhok tibba. In the Khulan valley, clay-slate is alone
found, and a precipitous slip 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.

MicaceEous aND oTHER ScHIsTs.— Mica slate 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 mica slate, which is, in some instances, fine grained
and dark coloured, so as hardly to be distinguished from clay-slate. Mr. Everest, in proceeding from
Moussooree, along the Ganges to its sources, mentions that quartz sandstone soon became the predominant
rock, 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 slate had partly assumed the appearance of talc-slate, having a faint glimmering lustre and
a soapy feel. 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 cliffs 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 coarse grained, 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, a granite vein, running east and west, is
geen crossing the mica slate. In descending, on the N.E. gneiss and 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 slate 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 slate 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 is associated with gneiss and mica slate.

G~E1ss.—The system of slates is succeeded in the section by a more uniform formation of gneiss. The
extent of which will vary according to our view of what is gneiss. 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 always 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.

UxsTraTIFIED 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 also 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 revealed 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 limestane 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-a<mile in a direction nearly parallel to the
range of the mountains. Trap is also 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 a limited
extent. Mr. Everest mentions having crossed three different masses of greenstone in his journey 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 a right angle, and if so, their range
must approach to a parallel with that of the granite.

GRraNITE.~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 gramite. Capt. H. was well acquainted with its exist-
ence in many places, as he says: ¢ Granite displays itself on the southern face in several places, as at
Chawpawut, 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 Himalaya range. On the 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 himself, 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 mag-
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 shooting
up into the highest peaks, and the huge cairns of granitic blocks, many of them as large 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 I., 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.

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

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

IroN.—Red Oxide, Red Hzmatite, Micaceous, Scaly, and Specular Iron Ore, Compact Red Iron
Ore, Magnetic Iron Ore. :

LEeap in form of fine granular Galena. Of the value’of the mines we may expect a fuller 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 consequences 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, is found 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 superficial deposits which have been called dilwvium.

From the physical features of the country, v. p. xxi., the existence of tertiary strata might be
expected, but these have been proved to exist by the Fossils, v. p. xxix, which have been figured in Plate
8, fig. 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 also
mentioned as having been found. The locality of these is 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 Sutlej,
and not far from the town of Dumpa.

The Fossils figured in Plate 8, fig. 16 to 27, are described by Dr. Gerard, Gleanings iii., p. 92, as
found by him in a loose stratum of black schist, elevated 13,000 to 15,000 feet upon the declivity of the
Spiti. The Terebratule 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.
1., 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. Arca or Cucullea, fig. 17 ; Avicula,
fig. 19; Terebratula 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 divisionof 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,
as well 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 mica slate ; and that this alternates with hornblende rock, which is most conspicuous at the several
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 fossil 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 Coal is imbedded in shale, with loose-grained gray Sandstone, both above and below. See
the above Authors, as well 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 a list 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,—Burpwan, Ranigunj, Chinakooree, Adjai Seedpoorie, Pariharpoor, Darbadanaghat,
Benares Road 149th mile stone, and other places ; Hazareebagh, Rasmanar, Patsandeh Baghelpoor,
Skrigully, Hurra, PaLaMoo, two principal beds, Amarath. BipsecurA. NERBUDDA, Towar river,
Hoshungabad, Jubulpoor, Sohagpore, Chanda, Warda nala. Currack, 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. SirueT, 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. SouTnERN INDIA,
Travancore, fossil seeds carbonized. Himaraya, Kemaon lignite, Moradabad, lower range. Inpus,
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 2, fig. 1, 2, 8, and of another species, V. radiata, nob., fig. 5, 6, 1. Trizygia speciosa
referred formerly to Sphenophyllum? De la Beche, Manual, p. 400, and mentioned by Mr. Jones as
“ impressions of flowers.” This appears to belong to the natural family of Marsileacee, 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 danaoides, 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. 104, in his « Essay on the Antiquity of Hindoo Medicine, London, 1838.”
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THE METEOROLOGY OF THE PLAINS AND MOUNTAINS OF N. W. INDIA.

TroucH the Meteorology of a country is frequently omitted in Works treating of Natural History,
there is no subject which is more interesting or more closely connected with its several branches, especially
when it is desired 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, Asit isintended 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, therefare, 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 1830, 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 India is of a tropical nature, and as this 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 8° N. and 8° 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, is inclined 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 comst, falling as low as70° at sunrise. The heaviest rains take place
in December and January, the driest weather occurs in July and August, while the iatermediate 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 a-day : 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 88° or sunk below 71°, and the mean temperature deduced from the

means of the extremes is 80° 04 in all the years.

Jan. Feb. March Aprii M June Jal Ang. Sept. Oct. Nov. Deec.
Maximum ....e. 845 85 87 7 8? 88 8 8 8 88 86 86

Minimum eeeeesee 705 73 72 T4 75 T4 74 75 75 75 14 T4
75 795 8 805 82 8l 85 Sl 815 85 80  80=804

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 eansiderable elevations, within the influence of
the tropical rains, though the general characteristics of these situations is that of variableness of climate,
or of a great 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 is found to rise much higher at, and a little
beyond the tropies, than ia the neighbourhood of the Equator. This is acepunted for, in some measure, by
what has been observed by astronomers, that the stm, in his progress from the Equator towards the Tropic,
advances in the first. month 12°, 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 34°, 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 284° 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 Oasis of Mourzouk ; Dr.
Coulter mentions having observed it at 140° on the banks of the Rio Colorado, 32° 3¢/ N. lat., and we
have it often stated as being 120°. Mr. Everest gives 111° as the highest at Ghazeepore; Mr. Prinsep
as its being 114° at Benares. I have observed it at 107° at Saharunpore. The free radiation of the same
open plains in 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 places in low latitudes has been ascertained, but of these we can only state the
mean temperatures: as of places in 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, has a mean temperature of 77° 06 ; the mean at sunrise is 63° 17’; at S pu,
90° 95'; of the day, 84°; of the night, 70° 11/; 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 1882, the results of my observations, and as he has united them with
others, I give his tables for the sake of comparison.

“ The whole presents a convenient epitome of meteorological phenomena between 12°°and 80° 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 Major Buruey’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-

e*2 pose
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pose. As the several barometers were never absolutely compared together, entire dependence cannot be
placed upon the mean altitudes given; but with regard to Calcutta, Benares, and Saharunpore, as some
opportunities occurred of comparison through the instruments 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 height at
Calcutta; and at several other places, introduced for the sake of comparison.

BaroMETER AT 32° Fanr. THERMOMETER.
MoNTH. Madras, Calcutts, Benares, Ihd:?'.l Ava, 18%, Calcutts, | Benares,
mean of 21| \ o0 for fmghy:_n’ Saharun- ;‘r‘;,'ob_m:;wawaob-4yuq'ob-s"h:‘m
Tt o s 3o vuons, | 1. foervaions, | rar.” iETion Levatons | 15,
Inch, Inch. Inch. Inch. Inch. D
JONUATY +eneeeeeeeennnes| 4146 | 1299 | 4208 | 453 | 4o274 | 25 | %7 | —1T6 | —170 | —ors
February...eeeeeeeaeaess| 4131 | 4115 | 4172 | 4175 | +219] —45 | — 49| — 60 | —11-5 | —20-9
March.c.ccoveeeececenans| 44087 [ 4051 | 4-+095 | 4107 | 4151} —1-8| — 28| + 10| — 15| 4 01
April Liieieiiiiiienaes| —006 | —028 [ —030 | —043 | +061 | +07| + 78| 4 51 | + 95| 4 61
BY cececnsscnccesenaans| —124 | 105 | —152 | —136 [ —060 | +52 | + 56| + 75| +139 | 4+11-6
June ...eeevenninpennns| —117 | —156 | —248 | —289 | —217 | 474 | 4+ 71| + 55| 4131 | +17°5
July eeveesesnnecncaneans| —103 | —176 | —218 | —308 | —398 | +3-9| 4 44| + 46| 4 69| +12:8
August ...... ceeeens oes| —088 | —126 [ —194 | —203 | —278 | +30| 4 41| + 36| + 64 | 4100
September cececieeveeaes| —057 [ —098 | — 115 —098 | —158 ) +2-1 | 4 43|+ 37|+ 58| + 95
October «eeeeveeeseecnce| —018 | —010 | 4020 [ 4-074 | —047 | +01| 4 22| 4 25| 4+ 13| — 08
November «ecccceeeeecce! +°006 [ 4102 | 4161 [ 4-181 | +-209] —3-1| — 42— 54| — 97| —10-8
December .oeeecueeeoens| 4124 | 4201 | 4258 | 4279 | 245 | —4-9 | —10-1 | —11-5 | —17-6 | —13:8
Ann. mean....| 29810 | 29-573 | 29-764 | 29-464 | 28-766 | 81-69 | 7839 | 7813 | 7781 | 735
Range........ 270 | -405| -506| -587| -672| 139| 21-5| 191| 31:5| 393

¢ 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.

Divenar OscinraTioNs of the BaroMETER and THERMOMETER at Calcutta, with Comparative
Observations at other places.

BAROMETER AT 32°. THERMOMETER.
MoxNTH. Madras, B . Saharun- Bm,- Saharun-

very Centh10 e and] 90 ame, [9t0 10442 D enimo] 4 A et loun e and suame e —4 a by exuunpo:és.of

o 1‘:& 4PM. (and4Orac], oS a:oda in] 2rm. 4PN, l 2 50 P m :::; mgx;&
Inch. Inch, Inch. Inch. Inch. . Deg. Deg. Deg.
JADUAIY ceececesvececess| 078 | 144 | -123 | -007 | 103 | 11- % 207 | 178 | 245
February 070 | 126 | 117 | 103 | 093 | 1000 | 168 | 185 [ 192 | 210
March.. 076 | -107 | ‘125 | 121 -146 70 | 208 | 140 | 207 | 260
April . 081 | -110 | -124 | -125 | -107 90 | 209 | 146 | 232 | 310
081 | -113 | -115 | -124 | -160 90 | 204 | 137 | 2119 | 380
June .. 092 | -136 | -095 | -113 | -178 90 9-0 76 | 161 | 31:5
July.... J 097 | <133 | -090 | -077 | -103 70 66 61 90 | 153
August. .. 2105 | <109 | -099 | -088 | -079 70 88 59 83 | 115
September . J 094 | ‘145 ‘101 | ‘103 | -123 60 7-8 62 | 103 | 130
October ..cueeveecnecces| 068 | -144 | <110 | -100 | -120 80 50 84 | 181 | 315
November seececeereenes 071 127 107 1107 147 8:0 67 13-4 168 929.3
December ....cceveeeendf 071 126 | -114 | -098 | -124 9-0 85 | 171 163 | 175
Mean tide ........| -081 126 | <110 | <105 | -120 85 106 | 122 | 166 | 242
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“ With due allowance for the difference of sensibility 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 progressively 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 series of horary observations was made for three days in each month, which seems to establish
the fact 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
one-fifth only of the diurnal tide.

* The same result is 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 elucidation of the point in India, expressing
by minus signs the real tide, or fall of the barometer, from 10 .M. to 5 a.M., and vice versdi.” Mr.
Prinsep concludes by saying, ¢ There is still sufficient ambiguity respecting ¢his 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 easily 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 .M. to 5 a.m. reduced to 32° Fahr.

Mo i Qmgemie | Beemrey Sm D | Siarmp k| Ve st Moo

JaDuAry ccecceeiiiiieiiinineas —-004 +-034 —043 +-018
February .ccocvieiiiieniianns —029 ++026 —009 ++009
March..ooeveeeiiiis cennnnnns —026 -+-069 —008 —002
April ierieiiiiiiiiieiiaiene —027 +008 —007 ++008
May.icoeeeenineneaesonninnns —014 +-020 —020 +-005
June .ieiiiiieiiiiniiitiinens —026 +-012 +-+039 +-+003
July......... —009 -000 —005 —002
August ..... —028 +014 —016 —007
September ... —024 +-011 +-011 —-012
October ...coceeecccrascanens —033 ++009 —004 —-021
November ........... —010 <009 +-024 +-001
December .o.ovvveueernnnnnnns —019 +-027 +-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 Jumna rivers, 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
station 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 elevated 1,018 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 above the sea (Journ. As. Soc., vol. i. p. 29). The characteristics 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 is desirable to give the temperature, so as to show the rise and fall
of the thermometer ; I 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 lees, from the more confined radiation, as the minimum outside of
a tent and mot far from the house, was 27°, when the other was 38° §'.

.
March April May June July Aug. Sept. ©Oct. Nov. Dec. Jan.  Feb.
Maxima.... 8 96 1058 105 955 92 915 905 84 MM 645 85
Minima .... 47 62 675 3 76 785 645 515 455 44 385 45

Moans .... 68 79 865 89 875 8525 78 74 6475 565 525 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. Dee. Jan, Feb.

Maxima.. 86 93 98 101 94 90 91 8 70 71 6 73
Minima.. 48 53 64 71 72 72 66 61 4 42 3775 45

Dif., ..38 40 3% 30 22 18 2 2 2 29 3025 28
— O eemn —_— — e —

Mean.... 67 73 81 86 83 81 785 735 5 565 528 59-5=7065

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. The greater 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
freely as in 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 I have occasionally taken observations, and of which the temperature feels 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. ceceee.. 64 49-5 2484 71° 63:5
Oct. 2, half-past seven A.M. 625
July 22, eight oM. cececees 68 . 655

» fOUr P.M. cececcecee 79

Mussooree and Landour are on the elevated range which rises immediately 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 I established a small Nursery-garden, which was abolished by Lord
William Bentinck, but re-established by Lord Auckland. The range enjoys a delightful climate, presenting
as great a degree of equability of temperature from summer to winter, and from day to night, asis desirable.
In summer the temperature is low, and all accumulation of heat is prevented by the coolness of the breeze
which ascends from the vallies. The transition 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 still, that the climate is perfectly delightful. The approach of the cold is so gradual, and its degree
80 moderate, as to be well calculated to brace the system, when improved by a previous residence in the
hills. The coldest months are December, January, and February ; in the last the greatest cold, and some-
times snow-storms, occur ; after this, the rise in temperature is very rapid. Fhough 5,500 and 6,000 feet
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

Range, 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 sxid :—

Gurmush nu germ ust,— Its warmth is not heat,—

Surdush pu sard. Its coolmess is 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 baving their capacity for heat diminished, giveout 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 stillness 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
breeze rises, 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 perceptible to the senses. In the plains we know the temperature of the air
goes on increasing until 2 or 8 p.m. As the latitude is nearly 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. This breeze, 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 the air 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 plains, 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 Equatorial 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. 6. 7. 8 9. 10. 11. 12. 1. 2. 3. 4 &6 6. 7. 8 9. 10. 1l1. 12

April19.... 58 — — 705 765 77 76 15 76 — 67769 — — — — — — — 60

» 2lee.. 59 62 665 72 745 745 735 735 71:5 715 72 715 68 65 64 — — 625 t —

May6...... 535 585 63 68 75 75 755 76 755 72 66°70 69 — 64 — ~— 58 — —

Sept.29 ....57 59 60 61 — 69 — 69 — — — 66 — — 64 — — 60 § —
* Cloudy. t 57-55 next morning: 1 56 next morning, at day-break.

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 63-5.
A ther-

* These observations were first published by the Author in a Paper read before the Asiatic Society of Calcutta, and extracts pub-
lished in the Journ, As, Soc., vol. i. p. 97.



XXXVi* THE METEOROLOGY OF THE PLAINS, &c.

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 also very equable ; but the observations have not all 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 2360 to 23:50. Mr. 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., at 10 A.m., while 23-815 is the minimum of twenty-two observations in June, at 4 ».M., giving
a range of .343 inches.

The daily periodical fluctuation was observed to be as regular in the hills as in the plains. 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 cxpect considerable equa-
bility of evaporation ; but if it were not for the increased capacity of air for moisture, as well as for
caloric, in proportion to its rarefaction, the climate would be a very moist one, as, indeed, is the case
in the rainy season. From my observations, however, it appears that there is 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 was only 3° 5. Even when enveloped in a cloud on the Mussooree range,
I 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 the years 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; but 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, as elsewhere, modify the temperature of particular months.

ResuLts of METEOROLOGICAL OBSERVATIONS at MUsSs00OREE.

Morr Mgmatile | Mgy Nomg s | Mg | seraripu
o o o o o
January ..ccececiiicicaciiscenanss 4245 515 34-5 43 —9:55
February «..cceeceiieccnacnannnes 4542 63 27 45 +2:97
March.ooouiiieniinieniiaienn. 53:63 69 37 53 +821
APHl veeeeeeerieenaeinneaanns . 59-83 77 41 59 +62
MY . ctieeeeeeeoaceceracescsnnssens 6601 78 41 59 +6-18
JUNE tieieeinerncecacianaccanonas 67:12 74 61 675 +1-11
July.coienneaeneenneecnanenns oo 67-35 71 63 675 ~—0-23
AUZUSt sieiicentiiiancncnccnsanas 66-43 69 63 66 —0:92
September coceerciiiiiiiaiieniaan. 64-04 69-5 57 63-25 —2:39
OCtober .ecoeeveveaccatcaccseaones 57-25 665 48 5725 -—06-79
November .coceceeneecciecsccannse 50 57 48 52:5 —1725
December «.covevereceseseoaacess 45 55 29 42 -5
Mean Temperature of the Year.. 5704 56-5r Mo e e rhie
| Maxima and Minima.




ON THE

ENTOMOLOGY. OF THE HIMALAYAS AND OF INDIA.

By the Rev. F, W. Hoeg, F.R.S., F.L.S., &c., President of the Entomological Society 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, I am
willing to allow, is the attempt to embrace, in my views, not only the distribution of Insects in the
Himalayas, but those also of the whole Continent of India and its adjacent islands. Possessing, how-
éver, 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; I may be enabled, perhaps, from such
a mass of materials, to offer some new facts respecting the geographical distribution of Insects, a subject
ipparently little studied, and certainly not sufficiently appreciated. It is, indeed, with diffidence that
I undertake a task beset on all sides with difficulties; and before I enter on it, I 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 prolific-
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 individuals, we arrive at an opposite conclusion. Now, if we search for the
cause of these discrepancies, we shall find it to depend in a great measure on the influence of 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 in type for a consideruble time. The Insects of the Author's
collection which Mr. Hope has described, were collected in the neighbourhood of Suharunpore, in the valieys of the Himalayas, and
on the mountains in the neighbourhood of Mussooree, at 6,500 feet of an elevation in 30° of N. latitude. The reader will observe
that many of the desidersta 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 Iusects as given by Mr. Hope, with that
of the Author on the geographical distribution of the Flora of the plains and mountains of India.—J. F. R.
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apply not less to animal than to vegetable life, for no where do the Herbivora abound more than in warm
regions, and no where do we meet with more luxuriance of foliage, or a greater exuberance of arboreous
vegetation, than within the tropics. As we recede from the equator, and approximate to the poles,
temperature gradually diminishes; and probably nearly in the same proportion as heat decreases, so
shall we find the decrease of animal and vegetable species, till we arrive at that degree of cold where
vegetation is stunted, circulation languid, animation becomes suspended, and existence is scarcely
tenable, if not actually destroyed. .

To obviate the effects occasioned by a low temperature, some animals burrow in the earth, and pass
the winter in inactivity and torpor ; others again, gifted with extraordinary locomotive powers, migrate
into milder regions in quest of food, which the rigour of a brumal season and a northern climate has
rendered precarious. It appears to me an observation worthy of attention, that at the very period the
migratory birds viait us, Insects are already teeming into life, while vegetation has arrived at a state of
forwardness sufficient to support,-as it were, the expected increase of animal beings. We infer, then,
that ‘as vegetation is apparently regulated and influenced by temperature, so animalization is in a
measure dependent on vegetation as a secondary cause. It may naturally be expected, in a gigantic
country like India, whose superficial area is nearly one million and a half of miles in extent, that great
diversities of climate will be found; and when we take into our consideration the altitude of its
mountains, surpassing in grandeur the Andes of the American world, we may expect every gradation
of temperature which can occur, from the intense cold of the eternally snow-capped height, to the
baneful heat of the tropical valley. The elevation of the land above the ocean, the height and direction
of its mountain ranges promoting or checking radiation, its ‘mighty rivers and interminable jungles,
its soil, strata, and arid deserts, absorbing and radiating heat, exert their varied influences, and modify
the temperature of that extensive Continent ; and yet, admitting thus much, I cannot help stating an
opinion, that according to the extent of the country, no other portion of the globe enjoys a more general
and equable uniformity of temperature than India. This may satisfactorily be proved, provided we
take as the basis of our argument the wide range of region, over which not individual species, but whole
genera of Insects extend, and the general uniformity of Oriental vegetation. Before dismissing the
important subject of temperature, I wish to offer a few remarks on the variation of heat and cold
throughout the summers and winters in the Himalayas and in India. In the former Dr. Royle states,
in his admirable pages, that the Flora of the Himalayas in the spring and summer of the year resembles
that of Europe, while in the rainy season it becomes intermixed with tropic-like vegetation; and hence
there is a certain admixture of genera belonging to temperate and tropical climes.” The change of
temperature and of moisture producing a new vegetation, exercises a corresponding influence over the
distribution of Insects throughout the same country; and consequently we have reason to expect, as will
‘afterwards appear in my remarks, that its entomological character is also twofold, uniting in itself that of
both zones. This intermingling of genera of tropical and temperate regions will ever probably be found
more perceptible in the rainy season, in advancing from the valley to the mountain height ; and perhaps
we ought to know the results of the following researches, before we attempt to arrive at any conclusion
fespecting the distribution of animal groups in the Himalayas or in India. I would therefore suggest to
future travellers in these magnificent regions, first, to endeavour to ascertain the differences of climate, and
the causes which affect its temperature; secondly, to find out the average limit to which tropical forms
extend, to state where they most abound, where begin to lessen, and finally terminate ; thirdly, to note
in what proportions the genera of tropical and temperate climes are intermingled ; fourthly, at what
altitude temperate forms predominate over tropical ; and, lastly, to mention as nearly as it is possible
the range of any group of animals in preference to that of any individual species: both objects, how-
ever, are desirable. In addition to the above desiderata, it will be necessary to note the seasons of

Insects
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Insects and times of their appearance; the soil in which thiey are found, and the vegetation upon which they
live; since the distribution of animals in general is gredtly 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 aeted on by the rays of the sum, where there is a'union of heat and moisture, that the
major part of Insects seem particularly to flourish. In’such localities we find genera more abundant,
a great increase of species, the number of individuals prodigiously augmented, and the energies of life
more rapidly developed. Animals-appear more than usually productive, either in the alluvium of
mighty rivers, or in the tropical jungle. It was on the banks of the Nile, amid its slime, acted on by
the influence of the sun, that the doctrine of spontaneous generation originated, and I am told also enter-
tained by the ancient Bralimans on the banks of the Ganges, as seen in Suaruta. It is in like situations,
-where heat and moisture predominate, that nature still exhibits her surpassing and inexhaustible fecundity.

If we next turn our attention to the tropical jungle, we meet there with nearly an equally teeming
exuberance and productiveness 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 she first showers fall in these 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, at which period the jungle and the forest literally teem with myriads of
-insect population, more numerous than the stars of heaven, and as countless as the sands of the sea-
-shore. Inm concluding this part of my subject, I need only repeat shortly, that heat and moisture
. combined, exercise a powerful control over the geographical distribution of insect life, and that this
distribution is also influenced in & 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 aecurate 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
influenceit. The dependence of this distribution of animals, although greatly swayed by temperature,
is no less so by the supply of food and nourishment they can obtain. Insects are 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 varyin maguitude and
form. To its abundance'we may in some measure attribute size, to its deficiency the frequency of
dwarfishness of stature, immaturity;, and many of the numerous crippled specimens, as also some of
the monstrosities found in our collections. The great Latreille has justly obeerved, that where the
empire of Flora ends, there also terminates that of Zoology; and I have little doubt, that where
vegetation is richest, there animal groups also will be found most abundant in genera, species, and
individuals, not only those which are herbivorous, but those also which are carnivorous. .
It is not my intention here to enter into any details respecting the Himalayan or Indian Flora. If
the. reader requires information on these points, I refer him at once to the accurate and invaluable pages
of Dr. Wallich and Dr. Royle; and as I at present look merely to the vegetation, as influencing in a
great measure the character of the entomology of the country, a concise outline of the leading features of
the Botany of those regions is all that i is here requisite. Throughout India, according to the above
authorities, there appears to be an uniformity of vegetation, tropical species greatly predommatmg over
those of the temperate zomes; there occurs also a considerable admixture of genera belonging to
temperate climes, and at a high elevation plants abound, which are indicative of Alpine regions, Several
f2 genera
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genera appear common to Europe, North America, and India; and in some instances identical species
‘have been recognized as existing in Europe and in Asia, as well as in the New World. It still remains,

“however, with the botanist to determine the similarity of vegetation in Western India and Africa,
-a similarity which I anticipate will be eventually found to exist, if not at present actually known—a

similarity I am led to suspect solely from observing a great resemblance in the character of the ento-
‘mology of Western India and Eastern Africa® In many instances cognate species of Insects appear
both in Africa and Asia, which, by a careless observer, might be considered only as varieties ; they are,

"however, on examination, sufficiently distinct, and I therefore think myself justified in esteeming them

the representatives of their respective countries, as undoubtedly they fulfil the same offices and functions
in both. In several cases we meet with identity of species in Asia and Africa; and there is an obser-
vation I have made, worthy of still further investigation, that most of the Insects which are identical
in both countries, are either coprophagous or phytyphagous ; in short, vegetable feeders, which circum-
stance would lead one to suppose a similarity of vegetation in the different regions. '

. It may here be expected, perhaps, that I should state the relative proportions of the carnivorous and
phytyvorous Insects; and I cannot but regret that I have not as yet followed up my investigations
sufficiently to enable me to draw a satisfactory conclusion. Messrs. Kirby and Spence, in their interest-
ing work, speaking of our British Fauna, esteem these groups as nearly equal in number. I must
confess my own observation induces me to believe, that the latter greatly exceed the former in our
own country. With respect to the phytyvorous group in tropical climates, they certainly greatly out-
number the carnivorous; and were it not so, the air in those regions would scarcely be habitable, . consi-
dering the nauseating effluvia arising from excrementous matter, which the Copride in particular tend
to neutralise, by consuming, decomposing, and burying in the earth, all that is obnoxious and liable to
putrify. In proof of this assertion, I will only here add, that five of the greatest groups with which
we are acquainted, namely, the Lamellicornes, the Sternoxes, and the Longicornes, the Curculionide,
and Chrysomelide, are almost entirely phytyvorous or xylobious ; and it may also be naturally inferred
from the superabundance of animal life of all classes within the tropics, particularly the Ruminantia,
that there also vegetation will be found most luxuriant ; yet, looking to Insects only, we find they are
scarcely sufficient to keep in check its excessive exuberance. In addition to multiplied forms of genera,
we have an extraordinary increase of species and of individuals. It is in these same prolific regions
also, that the mighty Goliathi and gigantic Prionidee abound, where they perforate the trunks of the
proudest monarchs of the forest, and hasten them onward to decay ; and, by means apparently inefficient,
check vegetation. It is time, however, to add a remark on the carnivorous Insects, which, although
inferior in numbers to the phytyvorous, are still an important group; and in northern regions, by
removing the decomposing matter from the decaying and putrifying carcass, fulfil the functions
assigned to them by Providence. In tropical regions they are certainly not always so abundant, as a
dead body, from the natural dryness of the air, and intense heat of the sun, is frequently dried up before
putridity has made much progress; at least, such is the case in the Pampas. T cannot help thinking,
however, although our cabinets contain but few species from equinoctial and tropical latitudes, that
eventually they will be found more numerous, and that in these regions we shall still find them more
proportioned to the excess of animal life than appears to be the case at present. Religious prejudice,
and the filthy and disgusting habits of these Insects, may be the causes why they have been neglected.
In India, if the Necrophaga are not so numerous as elsewhere, yet the numbers of some particular
species being excessive beyond measure, are sufficient, perhaps, to compensate for want of variety.

Raxge.

* Vide p. 159 of this work, where the similarity of vegetation in parts of India and in Western Africa is referred to, as originally
remarked by Mr. Brown, and which has been confirmed by subsequent discoveries.—J. F. R.
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RANGE. - '

In the consideration of the geographical distribution of Insects, especial notice should be taken of the
range over which genera and families extend. From want of attention to this subject, entomologists
have not sufficient data to form any just views respecting it. Every naturalist who has studied animals,
must be aware that certain tribes, genera, and species, are peculiar to particular regions of the globe.
On the contrary, in various countries of the earth the Botanist meets with genera of plants which are
common to Europe, and the other quarters of the globe, to the Old World as well as to the New. - In
some instances, identity of species has been recognized in countries remotely situated, between which
seas and oceans intervene. It becomes, then, a question of considerable importance to determine if any
species of plants have an unlimited or universal range, as probably all those insect races which feed on
vegetables are regulated in their distribution by the same laws which govern the distribution of the plants

_themselves. It must be evident even to the most careless observer, that where the climate is materia“y

changed in temperature, that there vegetation will be proportionately altered, and I imagine that
eventually the entomological character of a country will be found much more dependent upon vegetation
than has hitherto been allowed. It is true, indeed, that although two countries may agree in temperature
and botanical character, the Insects may be totally different in form and appearance; but, in looking
to their functions, if we find them the same, or nearly the same, we at once acknowledge the resem-
blance, and imagine they take the place of other known and existing groups elsewhere ; a resemblance
of character, which Messrs. Kirby and Spence have very properly denominated representation, which
representation will even be more perceptible as the soil and general characters of the countries accord.

INFLUENCE OF SOIL.

Having already seen that both temperature and vegetation exercise a powerful control over the
geographical distribution of insect races, there still remains a third subject of inquiry, namely, the
influence of soil over the same groups. If we find that in particular rich soils various genera of Insects
abound, and that in others of an inferior quality scarcely a species can be met with, may we not natu-
rally infer that there must be some peculiarity in it, and that the animal groups are influenced by their
attachment to the same? The Botanist readily admits that vegetation is materially influenced by it,
but as yet the Zoolbgist-has made little inquiry respecting this subject, replete as it ever must be with
high interest, and well worth most serious attention. Without entering deeply into the geology of
India, I may state, on the authority of Colonel Sykes, that the character of the geology of great part
of the Peninsula, like that of its vegeta.tion, presents considerable uniformity : unacquainted with its
leading features, I can derive my observations respecting it solely from the examination of the genera
before me. T will, therefore, merely give concisely what groups attach themselves to particular soils in
different countries, and hope that the attempt, imperfect as it is, may induce other naturalists to
undertake an inquiry which must lead to very important results. As the mountain, the valley, and
the plain, have their own peculiar tempzrature, vegetation, and soil, they have also particular groups
of animals attached to them; and if we look more closely, we shall find that particular families and
geliera are always to be met with in certain strata and soils, evincing, as it were, a partiality and adapta-
tion, by frequenting and thriving in them.. -

It may here be worth while to specify some of the genera of Insccts attendant on the difference of soil.
It is in the sandy districts of our own country that the few species of Cicindela, peculiar to our island,
occur. * Cicindela maritima, however, prefers the vicinity of the sea-shore, while several Oriental speciés,
remarkable for their beauty and colouring, delight more in the alluvial soil of rivers. Frequenting the
sandy heath are found the splendid Chlorion, the fetid Sphex, and restless Aﬁxmophilus, associated with

numerous
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numerous species of Andrena and Nomada. In the sand, washed from the mountain height, at the
sources of our European rivers, some species of 'Nebria and Psammodius are exceedingly abundant.
If we visit the parched and burning sands of Africa, we there meet with ‘the rapacious Anthia, the
desert-loving Graphiptera, the burrowing Scarites, and countless species of Heteromera and Tetramera.
In the same soil also, on the banks of rivers, the genera Epaphius and Trechus, Clivina and Dyschirius,
are not unfrequent. On the sand of the sea-shore, Broschus, Bradytus, Pedinus, and /Egialia, 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 I have reason to belieye can live submerged
beneath the sea a considerable period. Of all other soils, clay,* being naturally cold, attracts fewer
Inseots, excepting the widely-disseminated Harpali. In gravel, occur the genera Opatrum, Halietus,
Cerceris, with numerous colonies of Ants. To a chalky soil are attached the Ophoni, Licini, Cheetophora,
and various species of Polyommata, Osmia spinulosa, and Andrena hsemorrhoidalis. When collecting in the
mud of the fresh-water marsh, we capture Blethisa, Chlenius, Omaseus, and Agonum, and several Cara-
bidse. In the slime of brackish waters, several Notaphi are exceedingly abundant, though rare elsewhere ;
and in oompaﬂy 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, Bembidiade, and Trechidee occur; and in vegetable mould, where
the grass is luxuriant, numerous Diptera, and Larve of Lepidoptera, abound. Even in this short
and imperfect account of different genera attached to varieties of soil, sufficient has alregdy been 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, I 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 dxstnbunon,
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 in 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 the work 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 Insects, that the entomologist should direct his attention.
Contemplating all these instances of adaptatmn, we reverence the wisdom of a creative and the bene-
ficence of a superintending Providence, that prevents diminution and increase, both extremes of which
would prove injurious; for without these ¢ armies of the living God,” to keep in check the fecundity
of nature, plague and pestilence would walk abroad, and depopulate not a single country, or one
quarter of the globe, but the whole earth itself.t '

¢ Mr. Shuckbard informs me, that Andrena labialis seems' peculiarly attached to the London clay.

+ In concluding my observations on the geographical distribution of Insects, I think it may be stated, that naturalists on this
subject have almost exclusively directed their attention to temperature. Where temperature fails, Wwe may turn to vegetation ; and if
the lattet is not sufficient, then to the soil and strata of a country, and even to the organization of the Insects themselves, as well
as other causes. No one by itself is sufficient to unravel the difficulties whicharise; by uniting al), however, we may in a great
meuur-e account for the various discrepancies that occur.
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. | CICINDELIDX. _
 The following genera belonging to this family are not uncommon in India, vis. Therates, Tricondyla,
and Colliuris: the two former are characteristic of a southern range, while the latter is abundant
throughout the eastern continent. Of Indian Cicindelidee, more than sixty species have fallen under
my potice : 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.

DRYPTIDE.
As I am only acquainted with a single species of Indian Casnonia, I pass on to Drypta, a Nepalese
individual of this family belonging to the genus Desera, Leach, which is described in General
Hardwicke's collection. Five others are also recorded as inhabiting India. "

LEBIADA.

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

BRACHINIDA.

The French writers appear- unacquainted: with the true type of Helluo, exclusively belonging to
New Holland : the genus denominated Ompbra by Dr. Leach, applies solely to the Indian Helluones.
Ozena and Pseudo-zena inhabit Calcutta and Cayenne; while Trigonodactyla appears in Africa and
Asia. The Graphipters of the sandy deserts have no representative in the East. This genus appears
to unite Brachinus and Anthia: the latter is found throughout the continent of India. Some of the
specimens from Nepal, however, are very diminutive. Aptmus is partly confined to Northern Europe
and America; while true Brachinus enjoys the unlimited range of the world. Catascopus is found in
Nepal, and resembles in its habits Elaphrus of Europe, and probably occupies its place. Dyscolus,
Promecoptera, and ‘Thyreopterus, prefer the -southern - tmpwul reg:om, andmnotfoundtomge'
far north as the' Himalayas, : : o

SCRAITIDZE.

Siagona atrata is met with in Nepal and various parts of India: a specimen lately received from
Egypt, if not the self-same, is o exceedingly alike in size and sculpture, that it is very difficult to
distinguish. The Scaritidee abound in both hemispheres. Scapterus of India is represented by Oxy-
stomus in the Brazils, and in Africa by Acanthoscelis. Morio and Clivina will, perhaps, be found in-
both the Old and New World ; the.latter, indeed, is common to all temperatures; the former may even-
tually occur in Europe, perhaps in Sicily.

HARPALIDZE.

Harpali are found dispersed nearly in all the countries of the globe: they abound more in the arctic
than antarctic regions. The following genera are recorded as belonging to India, vis. Harpalus, Platy-
metopus, Selenophorus, Cyclosomus, and many others. Some species of Ophonus from Bengal and
Poona, closely resemble British species. _

. PocoNips.



xliv .© ON THE ENTOMOLOGY OF THE

POGONIDAE.

Some cf the genera of this family 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 a.ppa.rently peculuu- to Northern Europe and America.

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

)

FERONIADZE.

« Instead of finding Peecilus in India, we meet with Trigonotoma, Catadmmus, Lesticus, and Distrigus:
most 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. Cepha]otes_ is found in Nepal and Australia: Stomis, Zabrus, and Pelorus
prefer the temperature of Southern Europe. Thej 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 Asia. Several nondescript species from the East, of the latter genus, are to be found in our

Enghsh cabinets.
SPHODRIDE.

The genus Sphodrus occurs in Nepal, and the anomalous form of Mormolyce in Java and Singapore ;
which last has been ranged with this family, but appears to be sadly out of place, as it is most likely a

subcortical feeder.
: ANCHOMENIDE.

I am not aware that Platynus, Agonum, or Olistophus, 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.

CALLISTIDZ. '

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

DICELIDA.
Rembus is found on the Malabar and Coromandal coasts, at Calcutta, and in Nepal its allied
genus, Licinus, may be expected to occur, as some Asiatic species have already been described.

Paimgwus has its metropolis in India.

PROCERIDA.

Among the Insects collected by Dr.Wallich, there were four or five species of true Carabus, only one
of which I was enabled to describe. Several may occur in the colder mountain temperature, and it is
probable they will resemble Siberian forms. Wherever the oak grows, there Calosoma will be found.
Seven eastern 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 Insects, which sometimes destroy, in northern climes, nearly the foliage of the year,

NEBRIADZE.
This family may be considered as belonging to a Northern and Alpine range. Should it occur in
Nepal, it will be found at a considerable elevation, possibly amid the Himalayan snows. As to Elaphrus,

I have already stated an opinion that Catascopus represents it in India.
. BeMmpipitne.
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LUCANIDZA.

I formerly described six species from Nepal; two more from the Himalayas are undescribed in Dr.
Royle's Collection.. In no country is there a greater admixture of temperate and tropical forms than in
India; some of the Lucanide 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. Passalide are not
equally abundant in the Old as in the New World.

LAMELLICORNES.

- The celebrated Ateuchus Zgyptiorum, or Sacred Beetle, has almost an exact representative in India.
Gymnopleurus capicola Hope, and azureus, Jab. both of them African species, are replaced in the
East by G. sinuatus, Jab. and splendens Hope. Sisyphus is met with in both hemispheres. Epirinus
is an African, as well as an oriental form. Several Indian Copride resemble those of Egypt. Copris
Midas of India and Nepal, exactly corresponds with C. Isidis of Africa. C. Sabeeus 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 so closely to those of Western Asia,
as to induce a belief that they are the same Insects, only modified by climate. Onitis and Oniticellus
have also several representatives in both regions, if not in some instances the self-same species. Ontho-
phagus abounds more in India than any other country; some of them unrivalled in size, splendour, and
variety of form. More than 120 oriental species may be seen in European cabinets ; five only now are
described from Nepal; double that number, however, are in too mutilated a state to be characterized.
Pactolus of Nepal and India, is represented in Senegal by Harpax, Jab. Aphodius, compared with
Onthophagus, as an Indian group, is quite insignificant ; scarcely twenty species are recorded, including
those of Manilla and the Eastern Isles: a nondescript from Nepal will appear in the Appendix. As
there is only a single specimen of Trox in General Hardwicke’s collection, I pass on to

"GEOTRUPIDZE.

Geotrupes has been denied by Latreille to exist in India; the Baron de Jean 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. Royle’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, Athyreus, and Hybosorus, occur in India.
Bolboceas appears in some measure to supply the place of Geotrupes, which last is not so important a
group in the East, as in a northern region.

SCARABAEUS.

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

MELOLONTHIDA.

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

MIMEL.E
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CLERIDZA.

By the family Cleridee abounding in the East, we arrive at the Ptinidee ; they, the latter probably,
exist in Nepal ; none, however, I believe, have yet been discovered in India, the nearest locality where
they are found being the Mauritius. The Bostrichide are, however, abundant, and it is not unlikely
that the Paussidee commence where the Ptinidse terminate.

CURCULIONIDZE.

Without entering at large into the geographical range of the numerous genera of this family, I 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.

PRIONIDA.

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

. LAMIADK.

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 is found
- in Nepal, Japan, at Singapore, and the Isle of Java. Cerambyx, Callidium, Clytus, and Saperda, are
predominant groups, and are found in all countries and climates. Many Nepalese species exactly

represent our European types.
SAGRIDAE.

Omitting Lepturidse, confined almost entirely to Northern Europe and America, we arrive at Sagridze.
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 Donacia does in northern regions. Several species of this
genus are found on the Nympheacee. I 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, as well as South
America. Crioceris also appears to be a predominant group, while Adorium is confined more to Asia than
Africa. '

GALLERUCIDA.

Galleruca and Auchenia abound in Nepal, Halticse are found throughout the world, and are intended
probably to keep in check particular vegetation. In Europe, the genera Brassica and Sinapis almost an-
nually suffer from their depredations; they appear to abound more in light and sandy goils; and where
lime is ysed instead of animal manure, the crops are less attacked.

CHRYSOMELIDZA.

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

EUMOLPIDAE.
The Eumolpide of India are not surpassed in beauty 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 in temperate than tropical countries ; in Dr. Royle’s collection there are found several

undescribed species from the Himalayas.
CASSIDIDA.
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CASSIDIDA.

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

COCCINELLIDZAE.

Although I described twenty new species from General Hardwicke’s collection of Nepal Insects, I
find five others undescribed in Dr. Royle’s collection from the Himalayas. Coccinella 7-punctata, Fab.,
appears common to Europe and 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,
I still cannot imagine that they have been imported into India by commerce. Endomychus may
eventually be expected to occur in Nepal.

HISPIDA.

Hispa erinacea is abundant in Nepal ; and two undescribed species are in Dr. Royle’s collection from
the same country.

TENEBRIONIDZE.

The transition from Hispidee to the present family by means of Sarrotrium is rendered easy. Hegeter
and Tagenia, common to India, appear to follow in successive order. Both Upis and Tenebris are
found in the Himalayas, and are abundant in the Tropics.

PIMELIARIZE.

Pimelia has not yet been described as existing in India; last year I 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 Diaperidee and Cossyphus, both of them common to Asia
and Africa, we next meet with Cistela and Lagria: the latter apparently a predominant group. Pyro-
chros, also, has been discovered in Java.

HELOPIDA.

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

MORDELLIDA.
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 Vespidee and Bombidse :
they are common to the Old and New World. )

CANTHARIDA. '
The geographical distribution of this family is particularly interesting, as it contains those Insects
which are used in Medicine, and denominated Blister Flies. Lytta gigas, Fab., is found abundantly
in India, and also in Senegal; and there is little doubt that several species of Mylabris will be found
common to both continents. These vesicatory Insects of the Old World are replaced in the New by the
genus Tetraonyx.
STAPHILINIDAE.
By the families Notoxidee and Scydmenidee, we arrive at the Pselaphide, and afterwards at the
Brachelytra, which terminate the Coleoptera. Anthilephila and Notoxus occur in Nepal, and Scyd-

menus in Java; while various other genera of Staphilinidee are widely dispersed 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 similar and oorrespt;nding characters as in the Coleoptera. With regard to identity of species,
I cannot help remarking, that of Lepidoptera, there appear to be a much greater number of species,
widely disseminated throughout the world, than of any other Order. In Asia and Europe we meet
with Papilio Machaon, Gonepteryx Rhamni; with some species of Colias and Pontia, with Vanessa
Atalanta, and Cynthia Cardui; and to these might be added, several identical Sphingidee, particularly
Acherontia, Atropos, Deilephila, Celerio, and Sphynx. Among the Noctuidse, Geometride, Tortricidee,
and Tineids, many species will also be found inhabitants of both continents. In the Orthoptera, some
Gryllidse are common to countries remotely situated, which may partly be accounted for by the migratory
habits of these Insects; and the same remarks may be applied tothe Sphingidee. Among the Blattidee,
several tropical species range widely ; some of them have become naturalized even in a northern climate ;
and it is no uncommon occurrence to find Indian, Brazilian, and New Holland, species in a high state
of perfection alive in the houses of London; and among the Eastern Neuroptera, there occur various
Libellulinee and Hemerobeidee, closely resembling our English species.

Among the Hymenoptera, may be noticed the universal ranger, Evania appendigaster, ever attendant
on Blatta; some Icheumonidee, Crabronidee, Apide, and Vespide, all of them presenting identical
species with those of our own country. In'referring to the Diptera, I need only mention the wide
range ‘of 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 himself, 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 the above
Analysis, that Asia and Europe have many Insects in common, and probably other parts of the world
will eventually be found to present not only similar genera and representatives, but also the same
identical species, subject to the modifications of climate, and other external circumstances.

N

CHARACTER or 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 the jungle) southern forms predominate over northern;
and it is not unlikely, that to the uninterrupted belts of jungle stretching along the mountain ranges,
we may partly trace several tropical phytyvorous genera far beyond their apparent natural limits. Some
carnivorous 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 Tropics: 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 extreme limits, and consequently will soon disappear (as is the case) and be represented
by another type, fulfilling the same functions, only under a difference of form. The following genera
of Himalayan Insects, selected from many others, will evince their tropical relationship. Among the
Cicindelidee, Colliuris appears; among the Carabide, we find Desera, Omphra, and Cyclosomus;
among the ILamellicornes, Euchlora, Mimela, and Dicronocephalus; and to these may be added,
Anisotelus belonging to Telephoridee, and Podontia and Phyllocharis to the Chrysomelidee: all of

) them
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them attached to warm countries, and some, indeed, are seldom found but within the Torrid
Zone. It is needless to state many genera from the Himalayas evincing an affinity to European
types;* some few, however, are worth noticing, such as Broschus and true Carabus, Geotrupes and
Pimelia: the two last have been declared by high authority never to be found in India. Regarding
identity of Insects occurring in the Himalayas, as well as in Europe, there are several species of the
following genera of Coleoptera, namely, Elater, Melolontha, Chrysomela, Cassida, and Coccinella,
which T 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, I believe that Dermestes lardarius,
and vulpinus, Corynetes violaceus, and rufipes, and some of the 3taphilinide, are essentially the same in
Europe and the Himalayas. Of Lepidoptera, I figure Papilio Machaon, because it is evidently the same
as what we meet with in England ; the same remark will apply to Vanessa Atalanta, and Cynthia
Cardui. The French entomologists are inclined to regard the Insects of widely separated countries as
distinct species; I wish to esteem them as varieties, and I cannot help thinking, that as idenfity of
Plants has been satisfactorily proved by Dr. Royle, so also we may believe in the identity of Insects in
regions widely removed from each other. At any rate, should these varieties eventually prove distinet
(which may be ascertained, I think, in the Lepidoptera order, when we become better acquainted with
the oval, larval, and chrysalidous stages), yet the differences will ever be so slight, that we cannot sepa-
rate or distinguish them in the imago state with any degree of certainty. But whether they be accounted
species, or only varieties, we see the grand object 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 or INDIA.

From the foregoing Analysis, I 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 températe
climes, associated together; the former more abundant, the latter less frequent (as we might naturally
expect) than in the Himayalas. There is, however, a greater intermingling of forms than at first sight
would be readily imagined ; but when we take into our consideration, that many 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 explanation, 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 also to the New. As we advance from the Poles to the Equator, vegetation is
more luxuriant, in proportion as heat increases, and the quantity of work assigned to Insect races is
proportionately increased. Is it not natural to imagine that the functions performed by them in a colder
climate, would in a warmer one require increased exertion and capabilities? It does not follow, because
we find uew 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

** 1 mayhere add, that various Himalayan genera closely approximate Siberian forms, and that some of the species described by
Dr. Gebler from the Altaic chain of mountains, particularly some Chrysomelide, I 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,
I 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 perform? To
return, however, to the subject of uniformity of entomological character throughout the Peninsula and
the East, I think it probable that it is in 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 considerable : 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 Isles, the majority of the same types abound ; and what is of more consequence, a great
majority of the same species also occur in most 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 eyes to Africa, we shall there find a considerable similarity in the entomology of this
quarter of the globe with that of Asia; and this resemblance between the two countries will be readily
seen by the short annexed list of some of the more particular genera, which are common to both of them,
Among the Carabidse occur Anthia, Orthogonius, Trigonodactyla, and Siagona. Among the Lamelli-
cornes, Epirinus and Popillia, the conical Buprestidee and the extraordinary Paussidee, which last are
chiefly found only in these vegions ; and to these may be added, as well as many more, the genera Melyris,
Megalopus, Sagra, and Adorium ; Dorylus, among the Hymenoptera, and Diopsis among the Diptera.
Passing from genera to species, we shall find that precisely the same occur in both continents ; among
the most conspicuous, I shall mention but a few, namely, Copris Midas, Sabsus, and Pithecius, Cetonia
cornuta, and Lytta gigas. Even supposing that no identical species occurred, which were common to
Asia and Africa, yet we could 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 I
think more probably that of eternity. Before concluding my remarks on the similarity of Insects found .
in Asia and Africa, I 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 speculation. We shall feel much indebted to bim, if he will
explain how the Copride were transported from one country to another, and how they reached the island
of Ceylon; how also Cetonia cornuta, which is taken on the banks of the Gambia, became an inhabitant
of India. Lytta gigas may have travelled by land, and perhaps the Copridee 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, a naturalist would be enabled, not only to display the connection between
soil, temperature, and vegetation, as well as the animal forms which the latter supports, but 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. R. '
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DESCRIPTIONS OF INSECTS FIGURED IN PLATES 9 AND 1o0.

By J. 0. WESTWOOD, Esq., F.L.S.

——

ORDER DERMAPTERA LEACH.
FaumiLy ForricurLipz.
ForricuLa Macropryca, Westw.
Forficula micropyga (errore sculptoris) in Tab. 9, fig. 12.

Piceo-nigra, punctata, abdomine ®neo submicante, mar-
ginibus thoracis, tegminibusque rufescentibus, forcipe (3)
longissimo valde curvato, et gracili; (¢) fere recto tenuis-
simo.

Long. Corp. (forcipe excluso) & lin. 6 @ lin. 5.

Ad genus Forficulam (stricte sic dictum Servilleo) apper-
tinet, statura fere Forficule auricularie et paullo robustior,
caput nigrum punctatum, impressionibus duabus anticis
inter oculos. Antennz ¢ (4 mutilate) 13-articulate
graciles rufescentes, articulis basalibus obscurioribus.—
Prothorar planus antice vix emarginatus, lateribus antice
rectis, postice rotundatis, niger punctatus, margine tenui
rufescenti ; foveolis duabus rotundatis, antice impressus.—
Tegmina piceo-refescentia, punctata, portio alarum detecta
concolor. Abdomen nigro-picum punctatum gneo sub-
micans; segmento penultimo lateraliter et angulariter
producto (2 ) aut simplici (¢). Forceps (&) niger valde
elongatus, gracilis ad basin, valde externé curvatus, in
medio, dentibus duobus parvis internis instructus, apice
sursum et exterius producto, acuto (¢ ) elongatus multo
gracilior, rufescens fere rectus et inermis.

ORDER LEPIDOPTERA LINN.
DIURNA. Famiry PariLioNipz.

PariLio Macuaon, Lian., Tab. 10, fig. 4.

This handsome butterfly, like Vanessz Antiopa, and
Atalanta, Cynthia Cardui, and some others, affords an
instance of wide geographical range,* rather than of repre-
sentative structure, since the individual figured cannot be
regarded as specifically distinct from the European speci-
mens, which differ amongst themselves in various slight
particulars, as the size of the dark bars, and spots, &c.
It may, however, be noticed, that the specimen figured
has the small oval black spot near the extremity of the
anterior wings almost entirely isolated, the large basal
black portion of the same wings is very strongly covered
with yellow powder, whilst the black lunules of the poste-
rior wings are not nearly so much powdered with blue
bloom, as in the ordinary English specimens.

Fau, Nymeuarnz,
Parnia Paraxexta, Horsfield. Lepidopt. Javanica.
No. 2, plate 6, fig. 4. Sine descript. Tab. 10, fig. 3.
Paph. alis anticis ad apicem acutis, posticis subcaudatis;
anticis supra ad basin ceeruleis, fascia obliqua lata fulva in
medio, apiceque nigro; maculisque duabus parvis albis
(una discoidali, altera apicali) ornatis ; posticis ceeruleis.

The preceding characters, drawn from the upper surface
of the wings of this remarkable butterfly, will suffice for its
determination until the publication of Dr. Horsfield’s des-
cription. The under surface of the wings are, however,
much more remarkable, bearing a most striking resemblance
to a pale dried leaf; the deception being much increased by
the form of the wings, when brought in contact by the
Insect, whilst sitting upon a flower in the sun-shine, the
short caudal appendages giving rise to the idea of the stalk
of the leaf, thus completing the delusion.

DIVISION?

Genus CamMpyLoTES, Westw.

? Fam. ZycENIDE?

Genus anomalum, Heleon® et Anthonoyze Sw. Gym-
nanto cereque Guér, affine, ale oblonge, subovales, inte-
gree, nervis apicalibus valde curvatis, anticee cellula discoi-
dali clausa nervos duos postice emittens, quorum exterior
trifurcatis, posticee etiam cellula discoidali clausd, nervo
recurrente intermedio bifurcato. Corpus parvum abdomine
gracili, pone alas haud protenso. Caput parvum. Ocelli 2.
Antenne graciles biramosee. Palpi brevissimi supra haud
discernendi, maxillee elongata spirales.

CampyLoTES HISTRIONICUS, Westw. Aneus, alis ad costam
rufo—, interne flavo-lineatis, maculisque apicalibus albis.

Tab. 10, fig. 1. Long. Corp. lin. 11. Expans. alar. unc. 3.

Habitat in Nepalia. Hardwicke; in Montibus Himala-
yanis, Royle.

Corpus nigro-eneum, palagris maculisque abdominalibus
lateralibus flavis. Ala antice w®mnes, costn, fasciisque
duabus discoidalibus rufis, fasciiisque tribus internis per
totam longitudinem alarum currentibus flavis; maculis 8
vel 9 (spatium inter nervos apicales occupantibus) albis.
Ale postice similiter colorate, at macule terminales flavo
ornantur.

This remarkable Insect appears to be the extreme type of
a very numerous Indian group of Lepidoptera, to which
belong the species named Capys pectinicornis, Thallo, and

* Messrs. Godart and Latreille, in the Encyclopédie Méthodique (vol. IX., Art. Papillon) state, that Pap. Machaon is found

in Syria and Egypt.
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Rhodope. It is impossible to decide upon their real affini-

ties, until we obtain a knowledge of the metamorphoses of
some of the species.

ORDER ORTHOPTERA. Fam. ManNTID 2.
Mantis Roylii. Hope, MSS. Tab. 10, fig. 5.

ORDER HYMENOPTERA. Section Purivora.
Fau. Cuarcininz.
Diruinus 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 nigrum punctatum, anticé obtusé bicornutum
antennarum 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 elongate, labro
oblongo-ovali ciliato, mandibulis inter se similibus, graci-
libus, sub apice dente interno unico armatis.

ORDER HETEROPTERA. Section LoNGILABRES.
Fax. ScuTeLLERIDE.
ScureLLERA Purcuerra, Hope, MSS.

Czruleo-nigra vel-zneo, nitida prothoracis disco anticé,
et margine postico &neo vel cupreo tincto, scutello aureo
viridique intenti, fascia transversa basali, alteraque centrali
obliqua, (in medio interrupta) et maculis tribus rotundatis
(postice et in triangulum positis) czruleo-nigris.

Statura fere Scutellerse maurze at paullo minor, scutelloque
abdomen omnino obtegenti. Scutelleree Stockeri affinis at
robustior. Antenna articulis duobus basalibus brevibus
equalibus. 3tio. 2do. fere duplo longiori, ultimo omnium
longissimo.

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

FaM, PENTATOMIDE.
MEeearnyNcHUs TransvERsaLis, Westw.

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

Long. corp. lin, 7}. lat. lin. 3}. - Tab. 10, fig. 7.

ORDER HOMOPTERA. Section SALTATORIA.
Fau, Acapinz.
Cicapa Surrnurza, Hore, MSS.

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

Long. corp. unc. 13. Expans. alar. unc. 3]. C. pulchella
in Tab. 10, fig. 2.

Affinis Cicade maculate. Caput nigrum orbitu interno
oculorum sulphureo; thorax niger maculis 8 sulphureis
abdomen nigrum segmentorum marginibus pallidis. Ale
anticz costd sulphured, maculique ovali maximé (plus quam
dimidium basale alarum occupante) sulphiicc.. .uscid obliqua
tenui nigré interné dentata divisa; apice fusco nervis nigris
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Ale posticee ad basin sulphurez, ad apicem fusce nervis
nigris ; pedes nigri.
ORDER DIPTERA. Section Purirara.
Fau. Hirrooscinz,
HreroBosca MacuLATaA.

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 Insects.” Wernerian Trans. vol.ii.p. 549.

Long. corp. lin. 4. Expans, alar. lin. 83. Tab. 10, fig. 10.

Caput flavum, oculis fulvis, lineé longitudinali inter oculos
fusc. Proboscis nigra. Thorax fuscus, maculid magni ad
angulos anticos flavescenti in medio fusci; fascia parva
centrali lunulisque duabus in medio conjunctis posticis
flavescentibus, scutello nigricante maculis tribus flavis media
majori. Abdomen fuscum, punctatum, marginibus rufes-
centibus. Pedes fulvescentes tarsis omnibus femoribus
tibiisque posticis ad apicem fuscis.

FaM. NYCTERIBIDE.
Nycrerieia Royri.

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. 14.

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

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

ORDER COLEOPTERA.
Ceronia Roviu, Hope.

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

Nigro-viridis thorace flavo marginato elytrisque quatuor
maculis flavis notatis. Clypeus quadratus. Antennee nigree.
Caput quadratum punctatum. Thorax cupreis marginibus
externis elevatis, lineaque flava utrinque externa, disco
fortissime punctato. Scutellum magnum postice decitum.
Elytra nigro-virescentia maculis quatuor flavis notata, bine
fere rotundate ad basin posite, bine alighreniformes ante
apicem locatee, Corpus infra nigro-neum ientis abdo=
minis utrinque aurantiis capillis obsitis pedibusque conco-
loribus,

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

GgeoTruPes ORBIENTALIS.

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

Violaceus thorace sparsim punctulato, elytris striato-
punctatis, pedibus supra nigris, infra violaceis nitidis.
Antennz pice capitulo fuscanti, thorax violaceus longi-
tudinali serie punctorum in medio posita, variis aliis sparsim
dispositis. Elytra striato-punctata striis quasi 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 mountains.

In Mus. Dom. Royle,
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OnTHOPRAGUS PHANGOIDES.

Long. lin. 4}. lat. lin. 2}. Tab, 9, fig. 3.

Niger obscurus, clypeo cornu reflexo abrupte truncato,
thorace phanzoformi, postice lateribus in spinam obtusam
productis, femoribus luteis. Antenn® picese capitulo fus-
canti : clypeus hexagonus cornu reverso abrupte truncato,
thorax fere quadratus; punctatissimus, punctulis erosis
tuberculo antice, fossulaque postice in medio marginis
impressa, 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 unites the South American
Phanzeus, and the widely-disseminated genus Onthophagus.

Lucanus Luniree.

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

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

Hab. in Montibus Himalay=; 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.

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

Viridisericeus, Antennis penicillatis, elytris tribus fasciis
nigris, binisque penicillis dorsalibus ornatis. Antenns
corpore 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, femori-
bus macula rufa notatis, tarsisque infra flavis,

1t is impossible to describe accurately the beauty of this
Insect; the sericeous covering, in different lights, imitating
the various tints of opal, while the dark fascize flash with
the iridescence of Labrador felspar.

PORUS, Hope.
§ StENDE, M.L.
t Loxngcrraces, Lat.

Corpus oblongum fere parallelum subdepressum. Caput
mediocre oculis magnis lateralibus. Antennz crasse
articulis transversis. Mandibula acute dente interiori
armate. Labrum transversum integrum ciliatum. Maxillee
elongate bilobat. Palpi maxillares longitudine mediocres
articulo 3tio. longo clavato, ultimo minimo. Labium
elongatum apice lanceolato, paraglossis lateralibus. Palpi
labiales breves, articulo ultimo parvo conico. Thorax fere
circularis, Abdomen elongatum marginatum. Pedes sim-
plices. Tibize calcaribus binis armate. Tarsis articulis
simplicibus.

Porus ocaraczus. Long. lin. 4, lat. lin. . Tab. 9, fig. 7.

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

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

This genus somewhat approaches our European Evses-
thetus.

APHODIUS.
Arnop1us 1rREGULARIS, Hope.

Long. lin. 4. lat.lin. 2. Tab. 9, fig. 8.

Flavus thorace nigro, elytris subaurantiis, fascia media
maculis quatuor nigris, pedibusque piceis. Antennz piceo
capitulo fusco. Caput angulis anticis oblique truncatis.
Thorax niger nitidus punctatus, angulis anterioribus flavis.
Elytra flava, seu subaurantia, fascié medi4 irregulari nigré,
binis maculis humeralibus, binisque aliis fere ad apicem
locatis concoloribus.

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

ANISOTELUS, Hope:
TeLEPHORID X,

Anteune articulo 1mo. crasso, reliquis multo crassiori,
9-10 obconices magnitudine paululum crescentibus
ultimo majori ovato apice acuto. Mandibule valde acute.
Maxille membranacez lobo unico intus tomentoso. Palpi
articulo l1mo. minimo, 2do. et quarto zqualibus, 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. Tarsi S-articulati, articulo penultimo
bilobato.

An1soteLus Bimacurarus, Hope.
Long. lin. 4}:,l1at. lin. 2. Tab. 9, fig. 9.

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

Hab. in Montibus Himalayz ; in Mus. Dom, Rogyle.

Erater Cyanorrerus, Hope.
Long. lin, 4}., lat. lin, 1}. Tab. 9, fig. 10.

Cyaneus, 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 Himalayz ; in Mus. Dom. Royle.

RirirroRUS APicaLis.

Long. lin. 3, 1at. 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, basi
nigrofasciata, maculis binis fere mediis, apicibusque cor-
poreque infra nigris.

Hab. in Montibus Himalaye ; in Mus. Dom. Royle.
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MEMOIR ON THE MAMMALOGY OF THE HIMALAYAS.

By WM. OGILBY, Esq., M.A,,

Fellow of the Royal Astronomical, Geological, Linnean, 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 now in course of publication, with a request that I
would furnish him with a Catalogue Raisonnée of the different species of which it contained the spoils,
to be added as an Appendix to his work. Whilst occupied in this easy and unostentatious task, various
observations presented themselves, which induced me to 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 I soon
perceived to subsist between the animal productions of this elevated and extensive mountain chain and
those of Northern Europe, Asia, and America. It soon became obvious, in fact, that the Zoology,
like the Botany of the Hills, differed essentially from that of the 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, the rare and interesting phenomenon of
a temperate and even a boreal climate on the very 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. The
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 I 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 I felt that if any such laws of
geographical 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 I had undertaken to
review—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

1t
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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 all other classes of
animals, and the simplest tribes will always 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 I 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 I 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-
quently 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 almost 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, as well as in 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

1§
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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 succession 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 I 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 friends in this country, many of which I 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, I have invariably taken care to distinguish what I have seen or know myself,
from what is merely given on the faith of others. Yet with all these resources at my command, I 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, I 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 arder to enable the more practised
Zoologist to recognize it with sufficient accuraey, especially 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 fall 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, I shall now proceed to enumerate such Mammals as
I 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 Simice, 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 Simic ; 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,t Traill,}

and
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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 also reported to abound in Kumaon; and it is highly probable, that the nearly
allied species (Papio Assamensis) lately discovered by Mr. M<Clelland in Assam, ascends the more
eastern hills, as its congener does the central and western ranges. Of this, however, we have no positive
knowledge, though the close affinity 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 a
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 a real Ape in such a
situation led him to question the truth of the report; but it is well known that the woods of the lower
ranges to the east of Nepal contain at least one species of Gibbon, Hylobates Scyritus, called Hooloo
or Hooloc by the Assamese ; and it is not improbable that individuals may occasionally 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
Vespertilionidee of Nepal,” published in the Journal of the Asiatic Society of Bengal, vol. iv. p. 699,
contains an enumeration of seven species of Cheiroptera : but, as he himself very candidly observes, his
specific identifications must be received with considerable caution, from his want of access to extensive
libraries and museums, for the purpose of comparison. Of the two species of Pteropus, for instance,
which he has there briefly 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 identical with the P. Ed-
wardsii. The only other species of tailless Pleropus known to inhabit the continent of India,
Pteropus Dussumieri, is very different 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-
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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 occasional visitors to the higher elevations and latitudes of the globe ; and the Pteropus dasymalius
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 Vespertiliones, 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 is impos-
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. I am not aware that these animals ever migrate in any climate; hibernation is the resource
which nature has provided to preserve them during the season when their natural food disappears; and
it is the general opinion, that even within the tropics, the Insect-feeding Bats go to sleep at certain
seasons, as they do 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 appearance of a few individuals during an
occasional 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 Imsectivora, 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 a large mouse;

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

Erinaceus collaris, by some supposed to be identical with E. Grayii, but easily distinguished by a
white collar half 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 a figure 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 small 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 speaks of it as being confined. Other species no doubt
exist 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 (T'alpa), as abounding in the Kachar, 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 are 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 well 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 Bhaloo, or
Common Bear of India (Ursus labiatus), and, according to Mr. Hodgson,t the Malay Bear (Ursus
Malayanus), inhabiting the Turai, or sultry regions, at the base of the mountains, to which localities
he appears to intimate that they are confined. But the habitat here assigned to the Malay Bear is
extremely doubtful. It rests solely 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 general similarity 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
western hills, to the Doon and warm valleys, where it is called Reech by the natives. Lieut. T. Smith,
of the 15th regiment N. I., however, an officer well acquainted with the Mammals of the Himalayas,
and a keen sportsman, assures me that the Common Sloth Bear (Ursus labiatus) does not ascend above
the lower spurs of the great Mountain Chain of Northern India; that it is there replaced by the Reech
or Reek, which occupies the whole of the more elevated hills, as far up as the snow line, where it is
succeeded in its turn by the Baryji or Yellow Bear (Ursus isabellinus), a species hitherto very imper-

fectly
*® Asiatic Researches, vol. xvi. 153. + Proc. Zool. Soc., ii. 96.
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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; Traill { found it in
Kemaon, though he says it is peculiar to Bhot; and it is probably the Brown Bear mentioned by Mr.
Fraser:} so that upon the whole it appears, that whilst the Common Sloth Bear (Ursus labiatus) is
on all 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 and Meles),
pre-eminently northern forms, likewise inhabit the elevated ranges of the Himalayas. Among the
lower terraces we have the Ratel (Ratfelus mellivorus), called Peejoo by the Hindoos, which is common
over all the plains of Northern India, and differs from the same animal, as found at the Cape of Good
Hope, only in being of a lighter colour on the back. This wide distribution of the 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,§ under the erroneous impression that the
Peejoo, 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
Ursitazus 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 1880, from an Indian specimen then
living in the menagerie of the Zoological Society.|| The Balloo-soor, (perhaps more properly Bhalloo-
s00r ?), Meles collaris,q] which M. F. Cuvier likewise elevated to the rank of a generic form, under
the name of Arctonyx, 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 this fact I have no certain information. Of the Gluttons, properly so called, the Gulo
nepalensis of Mr. Hodgson, which does not differ specifically from the Gulo orientalis of Dr. Hors«
field, the only distinction being in a lighter shade of ground colour, inhabits the lower terraces of the
hills; whilst the Wah, or Chitwah (dilurus fulgens) and the Benturong (Arctitis albifrons)** are
said to be confined to the Kachar, and regions bordering on the snow-line. As regards the Wah, there
is no doubt about the truth of the habitat here assigned to it ; but the Benturong is a native of the
Indian Archipelago, and of the Peninsula of Malacca; and I strongly suspect, that it has been con-
founded with some other animal, perhaps with Paradorurus bondar, or some closely allied species.
The habitat of Bootan, assigned to it in the Regne Animal, is altogether erroneous. Messrs. Gray
and Isidore Geoffroy have proposed to consider the Gulo nepalensis as the type of 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 is not 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. + Asiat. Res., xvii. 16,
" § Journey, &e. p. 851. § Res. Asiat. Soc. xix., and Journal of Asiat. Soc., v. 671.
[ Gard. and Menag,, &c. i. 13. § Penny Cyclopzdia, iii. 264 ** Mr. Hodgson, in Zool. Proc., ii. 9.
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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. I do not pretend to account for this. Perhaps it may
depend upon the physical character of the two Continents, and the influence which 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 Arabia than the puny and
luxurious Hindoo, accustomed to the same humid soil and atmosphere. But whatever may be its
cause, the fact itself is as undoubted as it is interesting. The common distribution of the Ratel over
both Continents has been already mentioned. This animal is spread over the whole of Africa; it is
common in every part of the Cape colony, and Denham and Clapperton brought it from Bornou;
and though its geographical limits have not been accurately ascertained in Asia, we know that it abounds
on the plains of Northern India, which do not differ much in their physical structure from the Karroos
of South Africa. So 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 Hyzna (Hyena virgata), and the Jackall (Canis
aureus), all pre-eminently African species, are found in most parts of India, without offering any
striking variety either in form or colour; whilst the Tigers, Wolves, Paradoxures, &c. of the latter
country have never passed far to the west of the Indus, and some of these are even without generic
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 malayanus), and the Javanese Ichneumon (Herpestes javanica), in the
forests of the Turai, which skirt the southern foot of the Himalayas, should turn out to be correct, (and
it is certain that Felis 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 I 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, called 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,+
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. 158. J.F.R.

+ I beg to observe here, that I frequently made inquiries on this subject, and could never learn anything positive on the subject ;
nor had any of the numerous sportsmen to whom 1 spoke on the subject, ever seen a Lion or its skin, obtained from within the
Himalayas. At present, the Lion is I believe only found to the west of the Jumna, especially on the edge of the desert, near Hansi.
J.F.R.
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of a day’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 coldest mountains of Macedon ; at the present day he is as often found among
the snowy peaks of the Atlas, or on the chilly slopes of the Snueuberg, as in the desert of Barca, or on
the banks of the Gareip. Travellers should look for him to the east of the Brahmapootra, as though
not knuwn to inhabit any part of Eastern India, the Burmese are said to have figures which can be
intended for no other animal, and which can only have been drawn from the living model. The Tiger
and 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 Valley of
the Oxus ;4 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 y<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>