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PREFACE.

The first part of this volume, containing the Introduction,

Primates, Carnivora, and Insectivora, was published at the

end of June 1888. The delay of more than three years in

completing the work has been caused by the necessity of

devoting a large portion of my time to the editing of the

five volumes belonging to the same series that liave appeared

since the first part of the present work was issued.

The Mammalia of British India, inclusive of Ceylon and

Burma, here enumerated and described, just exceed 400 in

number. Jerdon's ' Mammals of India,^ published in 1867,

contained descriptions of 242 species ; but the area as now
defined considerably exceeds the limits adopted by Jerdon,

who excluded from his work all forms peculiar to Ceylon or

Burma, and to all countries north of the main Himalavan

range, west of the Indus, or east of the Bay of Bengal and

of a line drawn northwards from the head of it. The greatest

advance since Jerdon wrote, in our knowledge of Indian

Mammals, has been in the orders oE Chiroptera, Insectivora,

and Bodentia, whilst the order with which, at the present

time, our acquaintance is most imperfect is that of Cetacea.

In Sterndale^s ' Natural History of the Mammalia of India

and Ceylon,^ published in 1884, the number of species is 482

;

but some of these are not found in British Territory, and
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several of the forms enumerated, now that better series of

specimeus have been collected, are no longer regarded as

distinct.

Some acknowledgment of the assistance afforded to me in

the preparation of the present work will be found in the

Introduction. To the list of those who have aided in the

publication should be added the Trustees of the Indian

Museum, Calcutta, to whom I am indebted for the use of

the cuts prepared for Dobson's ' Monograph of Asiatic

Chiroptera/ and for the opportunity of comparing in London

some specimens belonging to the Indian Museum, I must

also express my particular obligation to Prof. W. H. Flower,

Director of the Natural History Collection in the British

Museum, for advice and information with regard to the

Cetacea; to Mr. R. Lydekker for aid in preparing the account

of the Ungulata ; to Mr. W. L. Sclater for advance sheets of

his Catalogue of Mammalia in the Indian Museum, and for

notes on specimens in the Calcutta Collections ; and to Mr.

Oldfield Thomas, of the British Museum, for assistance and

information of every kind, most freely afforded throughout

the progress of the work, in connection with the Mammalian

Collections under his supervision.

There is another acknowledgment that should perhaps

have been made before, but for which the present affords a

good occasion. If, as I hope, the present series of works is

found useful by Indian naturalists, they will I am sure wish

that the names of those who took the first steps in bringing

the want of new Handbooks of Indian Zoology to the notice

of the Government of India should not remain unrecorded.

The need for new and revised descriptive works had, for

some years before 1881, been felt and discussed amongst

naturalists in India, but the attention of the Government

was, I believe, first called to the matter hy a memorial dated

Sept. 15th of that year, prepared by Mr. P. L. Sclater, the

well-known Secretary of the Zoological Society, signed by
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Mr, Charles Darwin, Sir J. Hooker, Professor Ilnxley, Sir

J. Lubbock, Prof. W. H. Flower, and by Mr. Sclater him-

self, and presented to the Secretary of State for India. This

memorial recommended the preparation of a series of Hand-

books of Indian Zoology and my appointment as Editor. It

is scarcely necessary to add that to the recommendation of

men so liighly respected and so well known in the world of

Science the publication of the present ' Fauna of British

India ' is greatly due, and that Mr. Sclater is entitled to the

tlianks of all interested in the Zoology of India for the im-

portant part he took in the transaction. I can only express

a hope that the present series as a whole may be worthy of

the distinguisbed support to which, in so great a degree, it

owes its origin.

With the publication of this part six out of the seven

volumes in which it Avas originally proposed to describe the

Vertebrata of British India have been completed. The

remaining volume of Birds will be undertaken at once. I

am glad to be able to announce that the ' Fauna of British

India'' will not be confined to Vertebrata, the preparation of

three volumes on Moths by Mr. G. F. Hampson having been

commenced.

W. T. BLANFOUD.
November 30th, 1891.
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INTRODUCTION.

The present is the first part of a general work, compiled for the

Government, and published under its authority, on the Fauna of

British India and its dependencies. A few details respecting this

larger work may serve as a preface to the introductory observations

on the Mammalia.

The large additions made to our knowledge of Indian Zoology

during the period, now about a quarter of a century, that has

elapsed since the appearance of Jerdon's ' Birds ' and ' Mammals

'

and Giinther's ' Reptiles ' have for some time rendered it desiz'able

that a new series of descriptive manuals should be prepared. The
Secretary of State for India in Council, upon the recommendation

of the Government of India, gave his sanction, in 1883, to a plan

for the preparation of the works most urgently required, and en-

trusted the editorship of the series to the present writer. From
various causes the appearance of the work has been delayed, but

it is 'hoped that the principal difficulties have now been overcome.

For the present, it is proposed to restrict the publication to the

Vertebrata, and to complete the work in seven volumes of about

500 pages each. One of these volumes will contain the Mammals
(the present issue is only a half-volume), three will be required

for the Birds, one for iieptiles and Batracbians, and two for

Fishes.

The authorship of the volumes on Fishes has been undertaken

by Mr. F. Day, CLE., Deputy Surgeon-General, author of the

'Fishes of India'; the Keptilia and Batrachia will be desci'ibed

by Mr. G. A. Boulenger, author of the recently publislied British-

Museum Catalogues of Batrachia and Lizards ; whilst the Birds

will, it is hoped, be taken in hand by Mr. E. W. Gates, author

of the ' Birds of British Burmah.' The Mammals remain- to be
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described by tlie Editor. The greater part of the second half-volume

on Mannnalia is written, and ll)ucl^ progress has been made with

all other parts of the work, so that there is every prospect of the

whole being issued in the course of the next few years,

Tlie limits adopted for the fauna are those of the dependencies

of India, with the addition of Ceylon, which, although British, is

not under tlie Indian Government. Within tlie limits thus de-

fined are comprised all India proper and the Himalayas, the Punjab,

Sind, Baluchistan, all the Ka,sl)mir territories, with Gilgit, Ladak,

&c., Nepal, Sikhim, Bhutan, and other Cis-Himalayan States,

Assam, the countries between Assam and Burma, such as the Khasi

and Naga hills and Manipur, the whole of Burma, with Karennee

and, of course, Tenasserim and the Mergui Archipelago, and, lastly,

the Andaman and Nicobar Islands. Afghanistan, Kasbgaria, Tibet,

S'unnan, Siam, and the Malay Peninsula south of Tenasserim are

excluded. A few States, such as Nepd,l and Bhutan, at present

not accessible to Europeans, are comprised, because it would be

difficult to leave them out ; scarcely an animal occurs in either not

found also in British territories or in protected States, such i.s

Silvhim.

The \\hole of India and its dependencies, with the exception of the

higher Himalayas and Trans-Himalayan tracts, is included in the

Oriental Eegion, one of the six great zoological regions* into whicli

the terrestrial surface of the globe was divided by Sclater, whose

views have been adopted by Wallace and others. Several Ethiopian

and Pala?arctic genera are iiitermixed with forms characteristic of

the Oriental Eegion in Nortli-western India,, and some of these

forms range throughout the Peninsula, but not further to the

eastward.

The division of the area into zoological subregions is somewhat
difiicult, the affinities of the different subdivisions being compli-

* These six zoological regions are the following :

—

I. Paltearcfic: Europe, Africa north of tlie Sahara, aud Asia north of tlie

Himalayas.

II. Efhiopiau : Africa south of the Sahara,

III. Oriental: India and South-eastern Asia, with tile Malay Archipelago,

as far ea^t ^s Java, Bali, Borneo, aud the Philippines.

IV. Attdralian: Australia, Celebes, New Guinea, New Zealand, and the

islands of the Pacific.

V. Ncarciic: America nortli of the Tropic of Cancer.

VI. yfd/ropical: Central and S(«iitli America.

For further par.ticidarf-. sec Wallace's ' Geogr.-ipliical IHstribiition of

An'iunls.'
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eated. The followijig .subivgions may be accepted as couveiiieul

and as approximately correct :

—

I. Tibetan. The Upper Indus valley (Gilgit, Ladak, &c.) and

the higher Himalaya above 12,000 or 14,000 feet.

II. Himalaijan. The southern slopes of the Himalaya, from the

base to about the limit of trees.

III. Indian. India from the base of the Himalaya to Cape

Com.orin, with the exception of the Malabar coast, but with the

addition of jN^orthern Ceylon.

IV. Malabar or Ceylonese. Tlie Malabar coast and the neigh-

bouring hills as far north as the Tapti ri\'er, together witli Southern

Ceylon.

V. Burmese. All Burma except South Tenasserim, and with the

addition of Assam and the intervening countries.

VI. South l^enasserim. This is the northern extremity of the

gi-eat Indo-Malayan subregion, comprising the Malay Peninsula

and several of the islands.

Some of tliese may require further subdivision. Thus the fauna

of the North-west Provinces and Punjab differs considerably from

that of Southern India, and botli areas exhibit zoological distinc-

tions from the forest-clad tracts of South-western Bengal. There is

also much difference between the animals of Pegu and Arakau, on

the one hand, and those of the drier regions of Upper Burma on

the other; and even greater distinctions may b'^ ti'aced between

those found in the subtropical and those inhabiting the temperate

r.^gions of the Himalaya. On the other hand, the subtropical

Himalayas were united with the Burmese subregion by Wallace,

and the two are, perhaps, zoologically more allied to each other

than to any other subregion.

It is well to notice that the Tibetan subregion is Paljcarctic,

whilst the other five subdivisions are included in the Oriental

Region.

The preceding remarks apply to the 'Fauna of British India

'

in general ; the following relate to the present volume. The classi-

fication of Mauimals here adopted \vas proposed by Professor

Plower in the Proceedings of the Zoological Society of London

for 1883, pp. 178-186. The arrangement is but slightly modified

from that employed by the same author in the last (ninth) edi-

tion of the ' Encyclopgedia Britannica ' (Article " Mammalia ").

Although this classification is, so far as I am able to judge, the

best hitherto published, there are. as will Ix' mentioned in the
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proper places, several questions on which wide differences of

opinion exist. Thus many excellent naturalists regard as of

ordinal rardi subdivisions such as, for instance, the Lcmuroidea

and Proboscidea, classed by Professor Flower as suborders.

The descriptions of the genera and species in the following

pages have been taken from specimens, whenever any were acces-

sible : in the few cases in which, for want of available specimens,

the characters are copied from descriptions by previous writers,

the fact is stated. The measurements are taken from various

sources, and, whenever possible, dimensions of freshly-killed

animals, or, in the case of the spialler forms, of perfect examples

preserved in spirit, have been selected. The length of the head and

body from the tip of the nose to the insertion of the tail and the

length of the tail are naturally of little value when taken from skins

;

these two dimensions are given, when possible, in the following

pages, the tail measurement being without the hair, if data are

available. Other measurements often cited are those of the ear,

usually from the crown of the head, sometimes from the external

base or from the oinfice, and of the pes or hind foot, including the

tarsus, from the joint corresponding to the heel in man and the liock

in a horse to the end of the longest toe, the claws not being included,

unless their inclusion is specified. In particular cases other dimen-

sions are added, for instance the forearm in bats.

Two measurements of the skull are generally given :—the basal

length, from the anterior or lower margin of the foramen magnum
to the anterior border of the premaxillaries, the incisor teeth not

being included ; and the zygomatic breadth, across the widest part

of the zygomatic arches. The extreme length of the skull some-

times recorded is either from the posterior surface or from the

supraoccipital to the end of the premaxillaries, or, in some skulls,

to the end of the nasals.

The notes on distribution and habits are compiled from various

writers, especially from the works of Jerdon, Blyth, Hodgson (in-

clusive of the MS. notes on his drawings in the Zoological Society's

library), Elliot, Kelaart, Tickell (also including his MS. notes),

Sterndale, McMaster, Forsyth, Sanderson, and others, supplemented

by my own observations during a ix^sidence of more than 20 years

in India, in the course of which time, whilst employed in the Geo-

logical Survey of the country, I visited many parts of India and

Burma, and became acquainted with most of the v\ild animals in

their native haunts.
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The synonjmy has been thoroughly revised, the original descrip-

tions lia\ing been consulted in every case. A list of the principal

works quoted, with their abbreviated titles, is appended. The

British-Museum catalogues by Dr. Gray are referred to as seldom

as possible, because of their inaccuracy. A considerable proportion

of the mistakes made by Indian naturalists, in nomenclature espe-

cially, may be traced to these catalogues.

Space does not permit the addition of a sketch of mammalian

anatomy. The accompanying woodcuts of a lion's skeleton and of

a dog's skull will suffice to show the names and position of the

principal bones. For further details with regard to the skeleton

the student will do well to consult Flower's ' Introduction ti) the

Osteology of the Mammalia,' from \^hich, by permission of the

author and pubHshers, the woodcuts of a dog's skull are taken.

For the anatomy of the soft parts no similar compendium exists ; a

sketch will be found in the article " Mammalia " in the ' Encyclo-

pfedia Britannica,' but a general work on mammalian anatomy is

still wanted. The teeth have been treated in separate works by

Owen, Giebel, and others. Here it is only necessary to say that they

are divided into incisors, canines, premolars, and molars; that the

three first-named are, as a rule, preceded in the young mammal by

milk or deciduous teeth ; that the upper canine is the tooth behind

the premaxillary suture or in contact with it, and the lower canine

the tooth that, when the jaws are closed, comes immediately in

front of the upper canine ; the teeth in front of the canines are

incisors, those behind premolars and molars.

It will be difficult within the limited space available for me to

acknowledge the assistance of all who have aided me in preparing

the present work. I am indebted particu\irly to General E.

Strachey and Col. Tule, and equally so to Professor Flower and

Dr. Giinther for aid most liberally given on all occasions, also to

Mr. P. L. Sclater, Dr. J. Anderson, Sir J. Fayrer, Prof. A. Xewton,

Mr. A. Hume, Prof. Mivart, Mr. J. Scully, Sir O. B. St. John,

Col. J. Biddulph, Mr. Davison, Captain Bingham, Mr. W. Daly,

Rev. S. Fan-bank, Mr. AVood 3Iason, Mr. W. L. Sclater, Mr. H.

E. Watson, the late Mr. L. MandeUi, and Mr. J. Murray, for

assistance of various kinds. Above all I am under obligations to

Mr. G. E. Dobson and Mr. Oldfield Thomas, not merely for the

great extent to which this work has been facilitated by their

•writings, but also for advice and information of many kinds and

on numerous occasions. But for JNIr. Dobson's researches amongst

the Chiroptera and Insectivora, the labour of preparing a work on

Indian Mauunalia \^ ould ha\e been gieater bv at leatjt one third.

b
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I have also to acknowledge with gratitude the permission liber-

ally granted to me by the Trustees of the British Museum, the

Zoological Society, Messrs. Macmillan and Co., and Messrs. Black

and Co., of Edinburgh, to publish copies of woodcuts laken from

their publications. The work from which the cut is taken is

quoted in each case. Several of the illustrations are, by permis-

sion of the Zoological Society, taken from drawings by the late

Col. Tickell, and from the superb collection made by Mr. B. H.

Hodgson, both of whicli series are now in the Society's Library.

The majority of the cuts are copied, from drawings by Mr. E.

E. Holding and Mr. P. J. Smit, by the Typographic Etching

Company's process.
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MAMMALIA.
Mammals a,re warm-blooded Vertebrate animals that nourish their

young with milk secreted by the females in glands situated in pairs

on the under surface of the body. All, with a very few exceptions

(chiefly Cetacea), are covered with hair. The great majority pos-

sess teeth, and the higlier forms are heterodont, or furnished with

teeth of different kinds, and diphyodont, or bearing two sets—the

first, known as milk or deciduous teeth, generally coming into use

at birth or soon after, and being subsequently replaced by a second

or permanent set. Most mammals possess two pairs of limbs like

other normal vertebrates, and the terminal extremities of these

limbs, with but few exceptions, are furnished with nails, claws, or

hoofs. The thoracic cavity, containing the lungs, is completely

separated by the diaphragm from the abdomen.
The class Mammalia is divided into the following subclasses :

—

A. Oviparous, both gcnito-urinary passage and anus opening into

a cloaca.

I. PROTOTHERIA, Ornithodelphia or Monotremata.

B. Viviparous, genito-urinary orifice external and distinct from

anal *.

a. No allantoid placenta f.

II. METATHERIA, Didelphia or Marsupialia.

b. An allantoid placenta.

III. EUTHERIA, Monodelphia or Placentalia.

Of the subclasses the Prototheria or Monotremata are peculiar to

the Australian region, whilst the Metatheria or Marsupialia are

only found in the same region and in America (chiefly in South

America). The Etitheria or Placentalia comprise, according to

Professor Flower's latest classification, nine orders, all represented

in India. These orders may be distinguished (so far, at all events,

as Indian genera are concerned) by the characters shown in the

* The two open on a common outlet in some genera of Insectivwa.

t For full details as to the significance of these characters in classification,

consult Huxley's ' Introduction to the Classification of Animals,' p. 87, or Bal-

four's ' Comparative Embryology,' vol. ii. p. 176, or ' Eucyclopiedia Britannica,'

article "Mammalia," pp. 369, 371, &c.

B



2
'

MAMMAtilA.

following table : these characters are not always those of the greatest

importance, but only those most easily recognized:

—

Subclass EUTHERIA.
A. Posterior limbs present.

a. Animal not modified for flight,

a'. Incisors present in one or both

jaws,

rt". Incisors in front of the upper
and lower jaw, either not two
in number or not chisel-shaped,

rt^. Teet terminating in distinct

toes with claws or nails.

«\ Hallux or pollex or both

opposable to other digits . 1. PRIMATES.
h\ Neither hallux nor pollex

opposable.

aa. Upper lip in general not

projecting far beyond
lower ; median pair

smaller than other in-

cisors 2. CARNIVORA.
hh. Snout very pointed ;

upper lip projecting

far beyond lower
;

median pair of incisors

generally larger than
the others 3. INSECTIVORA.

¥. Feet either not terminating in

distinct toes or furnished

with hoofs or hoof-shaped

nails 6. UNGULATA.
h". Two chisel-shaped incisors in

front of each jaAv 5. RODENTIA.
h'. No incisors, except in certain

Armadillos ; Indian forms tooth-

less 9. EDENTATA.
h. Animal modified for flight ; fingers

enormously developed to support a

membranous wing 4. GHIROPTERA.
B. No external posterior limbs : body

modified for swimming.
a. Homodont or toothless : breathing-

orifice generally on top of head

;

a back fin in most genera ; mammse
inguinal 7. CETACEA.

h. Indian form heterodout : breathing-

orifice at end of muzzle ; no back
fin ; mammae pectoral 8. 8IRENIA.



Order PRIMATES.

This Order comprises Mau, Monlveys, aud Lemurs, aud there-

fore includes the most highly organized Mammalia. At the same
time the Lemurs and some of the Monkeys ax'e of comparatively

low grade, and much inferior, at all events in development of brain,

to Mammalia belonging to other orders.

The dentition throughout the order is heterodont (comprising

incisors, canines, premolars, and molars) and diphyodont. There is

a bony ring to the orbit, the clavicles are well developed, and the

radius and ulna ai*e distinct. There are usually 5 unguiculate

digits to both the manus aud pes, but the pollex may be rudi-

mentary or wanting. Either the pollex (thumb) or hallux (great

toe) or both are opposable.

The members of this division are almost without exception

arboreal.

The Primates are divided into two suborders. Many naturalists

class the Lemurs as a distinct order, for reasons that will be noticed

under Lemuroidea.

The suborders are thus distinguished :

—

A. Orbit completely enclosed by bone behind.

Pollex (or thumb) short (wanting in a few
instances) ; second digit of foot with a nail

similar to those of other digits. Upper in-

cisors not divided by a space in the middle . . Antheopoidea.

B. Orbit opening behind into temporal fossa be-

neath the postorbital arch. Pollex long,

second digit with a long claw. Upper in-

cisors (except in Cliiromys) divided by a

space in the middle Lemukoidea.

Suborder ANTHROPOIBEA.
2 3

A. Premolars 5, molars 3 ; thumb, if present,

opposable ; internasal septum narrow. ( Ca-

tarrhini.)

I. No tail ; stature erect
;
great toe or hallux

parallel with other toes, not opposable

;

arm shorter than leg ; no interval be-

tween upper canines and incisors

;

canines not longer than incisors Hominidae.
b2
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II. No tail; stature sometimes erect, some-
times not ; hallux opposable ; arm longer

than leg; an interval between upper

canines and incisors ; canines in adults

longer than incisors Simiidae.

III. A tail almost always present; stature

never erect ; hallux opposable ; arm not

longer than leg ; an interval between
upper canines and incisors ; canines in

adults longer than incisors Cercopithecidae.
3 2 3

B. Premolars g, molars 2 or 3 ; thumb not op-

posable ; hallux always opposable ; inter-

nasal septum broad. (Platj/rrhmi, all Ame-
rican.)

IV. M. 3 ; tail in many cases prehensile .... Cebidae.

V. M. I ; tail not prehensile Hapalidae.

The family Ilominidce comprises but one genus, and, according to

the views usually accepted, but one species, Slau. Naturalists have

differed as to the physical relations of Man to other aiiitnals, but

most modern writers have returned to the views of Linnajus, and
class Man with the Monkeys, but in a distinct family*. No attempt

will be made in the present work to enter into the anthropology of

India ; the subject requires a volume to itself.

The Cehidce and Hapalidce are confined to America. Representa-

tives of the Bimiidce and Cercointhecld<x are found within the

Indian area.

Family SIMIID^.

The Shniidce, or anthropoid Apes, comprise the Gorilla, Chim-
panzee, Orang-outang, and Gibbons. The first two are peculiar to

Africa, the Orang-outang inhabits Sumatra and Borneo, whilst the

Gibbons, forming the genus Uylobates, are found throughout
South-eastern Asia and some of the neighbouring islands, but not
west of the Bay of Bengal. They are tbe only members of the

family occurring within our area.

In Pliocene times, however, it is probable that two large an-
thropoid Apes inhabited Northern India. One of these. Troglo-

dytes sivalemis, was allied to the Chimpanzee, whilst a canine
tooth indicates a form very closely approaching the Orang-outang.
Kemains of both have been found in the Siwalik beds of the
Punjab.

* Oil this subject tlie following works maybe consulted:—Dar\vin, 'Tho
Descent of Man ;

' Huxley, ' Man's Place in Nature ;

' Mivart, under the article
" Ape," and Flower, under " Mammalia," in the ' Eiicyclopsedia Britannica,'

9th edit.
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Genus HYLOBATES, Illiger (1811).

Size smaller than that of other anthropoid Apes ; the largest

species, H. syndactijlus, not much exceeding three feet in height.

Body and limbs slender ; arms, hands, and feet exceedingly long,

the arms being so much longer than the legs that the hands reach

the ground when these animals stand upright on their feet—

a

position that is assumed habitually by this genus, and by this alone,

amongst the Simiidce, when walking. Thumb and great toe deeply

separated from the next digits. Ischial callosities (naked thickened

Fig. 1.—Skull of HyMates lar.

skin on each buttock) present, but small. There are generally 13

pairs of ribs, 5 lumbar, 3 sacral, and 3 or 4 caudal (coccygeal) ver-

tebrae; so that there being, as usual, 7 cervical vertebrae, the verte-

bral formula is C. 7, D. 13, L. 5, S. 3, C. 3-4.
n iv • 4 1—1 2—2 3—3
Dentition : i. -, c. j^, pm. ^^, m. 3^:3.

Synopsis of Indian mid Burmese Sjiecies.

A white or grey baud across the eyebrows, re-

mainder of head and upper surface of feet

and hands the same colour as the body .... H. hoolock, p. 5.

Hands, feet, and a ring of hair surromiding- the

face white or whitish H. lar, p. 7.

1 . Hylobates hoolock. The Hoolocl- or tvhite-brou'ed Gihhon.

Simia hoolock, Harlan, Trans. Am. Phil. Soc. xv, p. 52, pi. 2 (1834).

Hylobates hoolock, Blyth, Cat. p. 4 ; Sclater, P. Z. 8. 1870, pi. v,

fig. 2 ; Blyth, Mam. Birds Burma, p. 1 ; Anderson, An. Zool.

Pes. p. 1 ; id. Cat. p. 26.

Uluk, Hindi ; Myouk-hoai-yyau and Tiibouny, Burmese of Arakan.
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Colour. Generally black througliout, with tlie exception of a

white or grey band across the eyebrows. This band is nsually, but

not always, interrupted in the middle. Many individuals, ho\^-

ever, both males and females, vary in colour from brownish black

to light yellowish grey, the frontal band beiug always couspicu-

ouslv paler. The crown, back, and outside of the limbs are often

paler-coloured than the lower parts of the body, the skin of the

naked part of the face below the frontal band beiug almost always

dai'k-coloured. Blyth thought that the males only were black, the

females always paler ; but this is certainly not the case; the females,

however, are more frequently pale-coloured than the males.

Dimensions. From crown to rump about 20 inches, fore limb

(including hand) 23, hand alone 6, leg and foot 19, foot 6 ; height

from crown to heel about 32 inches. An adult male skull is -i-4o

inches long from the occiput to the alveolar margin of the pre-

maxillaries at the base of the middle upper incisors, 3"3o in basal

length from the lower or anterior edge of the foramen magnum to

the same, and 2*9 in breadth across the widest part of the zygo-

matic arches.

Distrihttion. The hill-ranges south of Assam; Sylhet, Cachar,

Manipiu', Irawadi valley near Bhamo, Chittagong, and Arakan in

hill-forest. It is uncertain how far the species is found to theeast^

ward. According to Anderson it inhabits Martaban. Pemberton's

assertion that this species occurs at the base of the Himalayas in

the lower ranges of Bhutan is probably a mistake. The type

described by Dr. Harlan came from the Garo hills.

Habits. Good accoimts of this animal are given by Burrough, in

Harlan's original description, by Blyth and by Anderson. Like

most other Gibbons, the Hooloek is usually found associating in

flocks, often comprising tiffcy to a hundred individuals, or even

more. An old male, however, is occasionally found solitary.

Gibbons are thoroughly arboreal, and Hoolocks are almost, if

not entirely, confined to hill-forest. They move chiefly by means
of their long arms, by which they swing themselves for prodigious

distances from branch to branch and from tree to tree. They de-

scend hill-sides at a surprising pace, their descent being accom-
plished by grasping bamboos or branches that bend beneath their

weight, and allow them to drop until they can seize the ends of

other bamboos or branches lower on the slope, and take another

mighty swing downwards. They also ascend with great rapidity,

swinging themselves from tree to tree.

When walking on the ground, the Hoolqck rests on its hind feet

alone, with the sole flat on the ground and the great toe \^"idely

separated from the other digits. The arms are usually held up-

wards, sometimes horizontally, their great length giving the animal

a very peculiar aspect. Gibbons walk rather quickly, \\ith a

waddling gait, and can easily be overtaken by men when on the

ground.

The food of these Apes consists of fruit, leaves, young shoots,

spiders (of which they are very fond), insects, birds' eggs, and
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almost certainly of young birds, if not of any birds they can cap-

ture. Anderson found that small birds were killed and devoured
by Hoolocks in confinement with a method and eagerness that

showed the prey to be the natural food of the Apes*. The Hoolock
drinks with its lips, putting its head down to the water as

monkeys do.

All species of Hylohates have a powerful voice, and the common
name of the present form is taken from its peculiar double call,

which is repeated several times. At a distance, the sound much
resembles a human voice ; it is a peculiar wailing note, audible

from afar, and in the countries inhabited by these animals is one
of the most familiar forest sounds. The calls commence at day-

break, and are continued till 9 or 10 a.m., several of the flock join-

ing in the cry, like hounds giving tongue. After 9 or 10 o'clock in

the morning the animals feed or rest, and remain silent through-

out the middle of the day, but recommence calling towards evening,

though to a less extent than in the earlier part of the day.

"When captured young the Hoolock is easily tamed, and is, as a

general rule, very gentle, docile, and good-tempered, exceedingly

intelligent, and A^ery cleanly in its habits. Some instances of

savageuess on the part of male animals have, however, been
noticed. All the Gibbons are very delicate, and rarely live long in

captivity.

But a single young is born at a time. Neither the period of

gestation nor the age at which these animals become adult appears
to have been ascertained.

2. Hylobates lar. The ivldte-lumded Gibbon.

Homo lar, L. Memtksa, App. p. 521 (1771).

Hylobates lar, Illiffo; Prod. p. 68 (1811) ; Blyfh, Cat. p. 5 ; id.

Mam. Birds Burtna, p. 1 ; Tickell, J. A. S. B. xxxiii, p. 196 ; Sclater,

P. Z. S. 1870, pi. V, f. 1 ; Anderson, An. Zool. Pes. p. 5 ; id. Cat.

p. 28.

Myouk-lwai-gyau, Bm-mese ; TJmjha etam, Malay.

The skull is shorter in proportion to its length than that of H.

Jwolocl: The orbital ridges in H. lar are more prominent, the

muzzle shorter, the nasal orifice less elongated, the teeth smaller,

and the palate shorter.

Colour. Black to fulvous or yellowish white, the back sometimes

lighter than the lower parts, occasionally much variegated. Hands
and feet always pale-coloured, usually white or yelloA^-ish white

above. There is generally around the nude face a white ring of

hair, comprising frontal band, whiskers, and beard ; but the deve-

lopment of the ring varies, and in some specimens it is almost

* The dexterity of an allied species, H. (iffHis, in capturing birds on the wing

bad previously been observed (Martin, 'Man and Monkeys,' p. 430).
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obsolete. Naked skin o£ the face black. According to all accounts,

this species is much more variable in colour than H. hooloc/c, and

pale-coloured specimens are far commoner, in some localities pre-

dominating.

Fig. 2.

—

Hylohafcti lar. (From a drawing by Col. Tickell.)

Dimensions. An adult male, according to Tickell, measures from
crown to rump 19-6 inches, fore limb 25 (humerus 9-5, radius 9-5,

hand 6), hind limb 19*5 (femur 7*5, tibia 7*5, foot 4-5). The
height, when standing erect, is about 30 inches ; some are said

to be larger. Eeniales are smaller than males. An adult skull is

4-15 inches long from the occiput, 3-05 from the foramen magnum,
2-95 broad.

Distribution. The white-handed Gibbon is found in Tenasserim
in the forests skirting the hills up to an elevation of 3000 or 3500
feet above the sea, and throughout tlie Malayan peninsula. Tickell
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says that it ranges as far north as the northern limit of Pegu, but

not west of the dividing range between Pegu and Ai'akan ; whilst

Anderson states that it is found both in Arakan and Lower Pegu.

I doubt the occurrence of this species in the latter countries, and
I can find no satisfactory evidence of its existence in the Irawady
or Sittoung valleys, although it very probably inhabits the hills

east of the Sittoung. Farther information as to the range of H.
lar and S. liooloclc in Burma is desirable.

Habits. The white-handed Gibbon is said by Tickell, who ob-

served both species in their native forests as well as in captivity,

not to be nearly so light and active as the Hoolock, and to walk
less readily. The voice, too, is quite distinct, according to the

same observer, in the two species. The cry of H. lar has been

rendered in musical notation by Tickell, who has given, in the

paper quoted above, an admirable account of the animal's habits.

It is usually found in parties of from 6 to 20, composed of indi-

viduals of all ages.

The present species is said to drink by scooping up water in its

hand, and not as the Hoolock does. So entirely does it depend on
its hands for locomotion amongst trees, that it carries anything in

its feet. Tickell, from whom I take these details, says that he has

seen a party of H. lar escape thus with their plunder from a Karen
garden in the forest.

In all other respects the habits of this species, so far as they are

known, resemble those of H. hoolock. The young, almost always

one in number,—twins being as rare as amongst human beings,

—

are born in the early part of the cold season, and each sticks to the

body of its mother for about seven months, after which it begins

gradually to shift for itself.

According to Heifer (J. A. S. B. vii, p. 858), the Siamang (Hylo-

batt's syndactylus) is found in Southern Tenasserim ; but several of

Heifer's identifications were incorrect, and as no one has since

heard of the animal in the Tenasserim provinces, I agi'ee with

Blyth in believing that Heifer must have been mistaken. The
Siamang is larger than the other species of Gibbon, standing about

3 feet 2 inches in height, and is perfectly black in colour through-

out. It is doubtful if the Siamang occurs elsewhere than in

Sumatra, though Wallace states that it is found in the Malay
Peninsula, where the only species, except //. lar, noted by Cantor

(J. A. S. B. XV, p. 173) is H. agilis. In Siam H. leucogenys

(figured P. Z. S, 1877, pi. Ixx) is said to occur.

At the same time there appears to be a large, not yet identified,

Ape in the mountains of Tenasserim, but whether it belongs to the

anthropoid Apes, or is a large tailless or nearly tailless Macacus, it

is impossible to say. The only observers who have seen this

animal, so far as I am aware, are Mr. "W. Davison and Captain C.

P. Bingham. The former writes to me that when collecting birds

for Mr. Hume, on Muleyit, a mountain about 7000 feet high, east

of Moulmain, he came suddenly on a number of Monkeys feeding

on the ground in a very dense part of the forest. He had a good
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look at one standing erect about 10 feet away, and considered it

too large for a Hyhhates, as its height was about 4 feet. It was,

in front, of a deep ferruginous colour, and as it moved away it

was distinctly seen to be tailless. Mr, Davison does not remember
the colour of the back, but thinks it was the same as that of the

underparts. He had only a half-charge of the smallest shot in

his gun, so did not fire, and he never saw any of these animals

again.

Captain Binghaui informs me that a specimen was brought to

him in the flesh (but unfortunately so decomposed that only the

skeleton could be preserved) of a tailless female Ape, with long

grizzled red hair on the outside of the limbs, and standing about

3 feet 6 inches high. This was near the place, Muleyit, where the

animals above mentioned were seen by Mr. Davison. The skeleton

was subsequently lost or mislaid. The same observer once saw a

party of four or five large tailless monkeys at the foot of Muleyit,

but these appeared to be black in colour. None of the animals

resembled Gibbons.

Both Mr. Davison and Captain Bingham are excellent observers.

The only known animal corresponding with their descri]3tions is

the Ourang-outang, but so well-known a form would have been
recognized by others. It is perhaps more probable that the

animal seen may have been a tailless, or nearly tailless, Macacus.

Family CERC0PITHECIDJ5.

This family comprises all the Old-World Apes, Monkeys, and
Baboons, with the exception of the anthropoid Apes. It is divided

into two subfamilies, both represented in India.

Cheek-pouches present, stomach simple, tail

variable Cercopithechioe.

Xo cheek-pouches, stomach sacculated, tail

always long SemuojntJiecince,

Subfamily CERCOPITHECINiE.

In this subfamily are included not only all the common Indian
Monkeys except those belonging to the Hanumdn or Langur group,

but also the closely allied African forms belonging to the genera
CercojntJi ecus and Cercocehus. The African Baboons (Ci/nocejilialus),

distinguished by having the nostrils quite at the end of the muzzle,

are also included by many writers.

By Blyth, Jerdon, and others, the short-tailed Indian Monkeys
were classed in the genus Inuus, the long-tailed Macaques in

Macacus. But the type of Laccpede's original genus Macaca*

* Mem. de I'Inst. iii. p. 490 (1801).
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(subsequently modified by P. Cuvier and Desmarest into Macacus)

and of Inuus of Cuvier was the same animal, the Magot or

Barbary Ape {Simla inuus, L.).

The "length of the tail is certainly, by itself, not a sufficient

generic distinction amongst these monkeys, for there is a complete

gradation from the tailless J\l. inuus, through the stump-tailed

M. arctoides, to the pig-tailed 31. nemestrinus, and thence to M.
rhesus, which leads to the long-tailed Macaques. The most peculiar

of the Indian foinns is 21. silenus, which has by some naturalists

been made the type of a distinct genus, Silenus. Even in this case,

however, the only difference of any importance, the presence of a

ruff of long hair round the face, is scarcely of generic rank. In

the present work, all the Indian, Burmese, and Ceylouese species

are comprised under Macacus.

A species of Macacus and two of CynocepJialus (the latter, as

already noticed, now peculiar to Africa) have been discovered fossil

in the Pliocene Siwalik beds of the Punjab. A tooth of Cijno-

ceplialus has also been found in the Pleistocene deposits of the

Kurnool caves.

Genus MACACUS, Lacepede (1801).

Syn. Inuus, Cuv. ; Silenus, Gray.

Body and limbs stout, tail variable. Males larger than females

and with larger canines. Ischial callosities well developed.

Cheek-pouches large. Muzzle considerably produced ; nostrils

opening obliquely some distance short of the end of the muzzle.

Last molar of lower jaw with five tubercles. Dentition, as

throughout the family, i. j, c. j^^ pm. ~, m. g^. Vertebral

formula C. 7, D. 12 (occasionally 13), L. 7"(o'r 6), S. 3, C. 10-22.

The Macaques are much more compactly built than the Semno-
pitlieci, and have shorter limbs and a considerably longer muzzle.

The species of the present genus resemble each other in their

habits ; they are found in flocks, often of considerable size, and
generally composed of both sexes and of all ages. They are active

animals, though less rapid in their movements, whether on trees

or on the ground, than the Semnopitheci. Their food is varied,

most of the species, if not all, eating insects as well as seeds,

fruits, &c., and one kind feeding partly on Crustacea. They have
occasionally been known to devour lizards, and, it is said, frogs

also. All have the habit of cramming food into their cheek-

pouches for mastication at leisure, a practice that must be familiar

to any one who has fed monkeys in confinement.

The voice and gestures of all * the species are similar and differ

entirely from those of both the Gibbons and Semnopitlieci. Tickell

notices this in his MS. notes, and gives the following details, which

are worthy of extraction :—" Anger is generally silent, or, at most,

* M, silenus may be an exception, as it is said to have a peculiar call. I have

had no opportunities of observing this species in the wild state.
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expressed by a low hoarse monotone ' heu,^ not so gular or guttural

as a growl. Ennui and a desire for company by a whining ' horn.'

Invitation, deprecation, entreaty, by a smacking of the lips and a

Pig. 3. -Skull of Macaeus rhesus : ^ diam. (Copied from Anderson,
Zool. Res.')

An.

Fig. 4.—Skull of Macaeus rhesus : ^ diam. (From Anderson.)

display of the incisors into a regular broad grin, accompanied with

a subdued grunting chuckle, highly expressive, but not to be ren-

dered on paper. Pear and alarm by a loud harsh shriek, ' Ara ' or
' Jcraoul-,' which serves also as a warning to the others who may be

heedless of danger. Unlike the Preshi/tes {Semnointhcci) and Gib-
bons, they have no voice if calling to one another."

The majority of the species are very docile when young. They
thrive well, and several of them have bred in confinement. The
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period of gestation is about seven months, only a single young one,

as a rule, beiug produced at a birth. They become adult at the age

of 4 or 5 years, but breed earlier.

8i/no2ysis of Indian, Ceylonese, and Burmese Species.

A. Tail less than | of head and body together.

«. Colour black, a grey beard and ruff round
face M. silenus^ p. 16.

b. Colour brown, no beard or ruff.

a'. Tail about half as long as tlie head and
body.

a". Hair straight, buttocks naked around
callosities M. rhesus, p. 1.3.

b". Hair wavy or woolly, buttocks clad

up to edge of callosities M. assa?nensis, p. 15.

b'. Tail about ^ as long as the head and
body, and very slender.

a". A distinct horseshoe-shaped crest on
the crown M. leoninus, p. 18.

b". No distinct crest M. 7iemestrinus, p. 20.

c'. Tail very short, only one or two inches in

length 3f. arctoides, p. 17.

B. Tail more than | of head and body together.

a. Hair of crown lengthened and distinctly

radiating from middle.
a'. General colour greyish brown, not

rufous M. sinicus, p. 23.

b'. General colour rufous or yellowish .... M. jnkatus, p. 24.

b. Hair of crown neither lengthened nor dis-

tinctly radiating M. eynomolgus, p. 21.

3. MacaCUS rhesus. The Bengal Monl-ey.

Simia rhesus, Audebcrt, Hist. Nat. Singes, 2" fam. p. 5, pi. i (1797).

Simla erythmea, Schreber, teste Shaw, Gen. Zool. i, p. 33 (1800).

Macacus (Pithex) oinops, Hodr/s. J. A. S. B. 1840, ix, p. 1212.

Iimus rhesus, Blijth, Cat. p. 8 ; Jerdon, Mam. p. 11.

Macacus rhesus, Anderson, An. Zool. Res. p. 55 ; id. Cat. p. 67.

Bandar, H. ; Markat, Beng, ; Wdndar, Puriz, Piinj, or Ponj, Kashmir

;

Gye, Ho Kol.

Fur of moderate length (rather long in Himalayan specimens)

and straight, not wavy or woolly. Hair of crown not radiating

from centre. Tail two fifths to one half the length of the head

and body, tapering, not tufted at the end. Caudal vertebrae

usually 17 or 18. Ears naked. Buttocks naked for some distance

around the callosities.

Colour. General colour hair-brown with a gre>nsh tinge, the

hinder quarters being generally rufous or yellowish, especially in

adults. The hair is ashy towards the base, and more or less annu-

lated and tipped with light brown throughout the upper parts, giving

a minutely speckled appearance. Lower parts scarcely paler.
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Face and callosities flesh-coloured, being bright red in adults at

all times.

Dimensio'iis. Head and body 22 inches, tail 10 without the haii's,

11 with, baud 4i-, foot 6. These are the measurements (by Hodg-
son) of a very large individual, doubtless a male. Females measure

much less, body 16 to 18 inches, tail about 6 to 7. Skull of a male

5 inches long from occiput, 3'5 from foramen, breadth across zygo-

matic arches 3-55
; of a female 4'3 and 3 inches long, 3*1 broad.

Distribution. The Rhesus is the common monkey of JVorthern

India from the Himalayas to the Grodavari river. It is found in

Kashmir up to an elevation of 5000 feet (10,000 according to some
authorities), and there is a colony, I believe of this species, on the

top of Jako hill, about 8500 feet high, at Simla. Specimens have

also been sent from Nepal by Hodgson (as M. oinops) and by Man-
delli from Sikhim, but from low elevations. M. rhesus is found

close to the west coast near Bombay, but not much further south ;

it is common throughout Guzerat and the Central ProAinces, in

Bengal, Orissa, and parts of the Xorthern Circai's. There is a

specimen in the Calcutta Museum from Samaguting, in Assam, and
Anderson met with a form not distiuguishable from this in Upper
Burma and Yunnan. All the specimeus obtained, however, were

in captivity, but he saw a colony of wild monkeys that appeared

to belong to this species on the Ii'awadi below Tenankbyoung.
Closely allied forms (J/, lasiotis and M. cyclopis) occur in China.

Habits. Although this monkey is not regarded as sacred by

Hindus, it is neA^er molested by them, and in many parts of the

country it is as impudent as the Hauuman and even more mis-

chievous. Very intelligent, and, when young, fairly docile, it is

one of the commonest animals kept tame, and throughout Northern
India it is the monkey carried about by itinerant showmen, and
taught to perform tricks of various kinds. It is a most amusing
creature, the incarnation of mischief and curiosity, but frequently

rather ill-tempered. Older individuals are usually savage.

In the wild state it is found in herds, often of considerable size.

It has generally but litHe fear of man, and may occasioually be

found iu native villages, though less commonly than the Hauuman.
It is very frequently seen on the ground searching for food, and it

eats spiders and many kinds of insects, especially Lepidoptera and
Orthoptera, besides fruits and seeds. Flocks of this monkey are

more frequently seen near cultivation, especially around tanks or

amongst trees on the bauks of streams, than in forest jungle.

These animals are very quarrelsome, perpetually screaming and
tightiug, or teasing each other—in fact, they behave very much like

unruly children.

M. rliesus swims well and takes readily to water.
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4. Macacus assamensis. The Himalayan MonTcey.

Macacus assamensis, McClelland, Horsfield, P. Z. S. 1839, p. 148;

Anderson, Aji. Zool. Res. p. 64 ; id. Cat. p. 70.

Macacus (Pithex) pelops, Hodgson, J. A. S. B. ix, p. 1213 (1840).

Inuus -^elo^s, Jei'don, Mam. p. 11.

? Macacus problematicus, Gray, Cat. Monkeys ^c. B. M. 1870,

p. 128.

? Macacus rheso-similis, Sclater, P. Z. S. 1872, p. 405, pi. xxv ; ib.

1875, p. 418.

Furof moderate length, wavy, aud, iu Himalayan specimens, dis-

tinctly woolly iu texture. Hair of crown often indistinctly radiating,

not lengthened. Tail nearly half as long as the head and body, not

tufted. Buttocks well covered with hair, except on the callosities.

The skull differs but little from that of M. rhesus, except in beiug

larger, but appears higher, with a deeper lower jaw.

Colour. Above uniforui dark brown, without any grey tinge :

hindgr parts the same, not rufescent, as iu 31. rhesus ; lower parts

distinctly paler. Fuv destitute or nearly destitute of annulation,

aud, iu general, of pale tips, slightly lighter iu colour, but not

ashy, at the base. Face dusky (perhaps variable).

Dimensions. Adults apparently are considerably larger than M.
rhesus. Head and body (probably of an average specimen) 20

inches, tail 9^ ; of another, a female, 17*2 aud 7-6. A male, nearly

adult, skull from Upper Burma measures 5*54 inches in extreme

length from occiput to premaxillaries, aud 3-G3 broad, according to

Anderson. An adult female skull from Nepal measures 4-7 inches

in extreme, aud 3'2 iu basal length, 3'3 broad.

Distribution. The Himalayan range as far west as Masiu-i, or

perhaps further, from near the base of the hills to a considerable

elevation ; also Assam, the Mishmi hills, and Upper Burma near

Bhamo, whence obtained by Anderson. The same species appears

also to be found iu the Sandarbans east of Calcutta *, aud there

is iu the British Museum a specimen very probably of the same

animal from the Laos country in Upper Siam. In Sikhim this

species is generally seen between 3000 and GOOO feet above the sea.

McClellaud's original type was from Assam, possibly from the hills

to the northward. The type of 21. problematicus of Gray was from

Dhalimkot in Bhutan.
Habits. This species much resembles J/, rhesus, but is, whether

wild or tame, more sluggish iu all its movements. Its voice, too,

is different, though the difference is small.

I was at first disposed to consider the Himalayan form, M.jyelops,

distinct from M. assamensis, but after going over all the evidence

* Anderson, P. Z. S. 1872, p. 529, and An. Zool. Ees. p. 64. Iu his last

work, the ' Catalogue of Mammalia in the Indian Musemu,' Calcutta, p. 68,

Anderson has referred the Sandarban specimens to M. rhesus, on account of

certain cranial characters, and especially the size of the skull. The description,

however, agrees with that of M. assamensis in what I believe to be the charac-

teristic peculiarities of tliat species.
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I am inclined to agree with Anderson, who unites them, and who
fortunately was able to examine and describe the type of the last-

named form, now no longer to be found. That the Sikhim monkey
is perfectly distinct from M. rhesus I am certain, and I have seen

several young specimens of the former tame. They appear stouter,

and differ in fur, coloration, visage, and habits, and I think the

limbs are proportionally shorter.

5. MacaCUS Silenus. The lion-tailed Monl-ey..

Simla silemis, Schreb. Saur/ethiere, \, p. 87, pi. x\, partim (nee Lmti.).

Simia ferox, S/icnv, Mus. Leveriannm, p. 69, pi. (1792).

Imius silenus, Blyth, Cat. p. 7 ; Jerdon, Mam. p. 10.

Silenus veter, Gray, Cat. Monkeys Sfc. B. M. 1870, p. 32 (nee Simin
yetQv, Linn.).

Macacus silenus, Anderson, An. Zool. Bes. p. 93 ; id. Cat. p, 66.

Shia bandar, II. ; Nil bandar, Beup:. ; Chingala, Kel/a manthi, Mai.

;

Singcdilca, Can, ; Karinyode, Kurg. ; Kondamachu, Tel. ; Kurankarangu,
Tamul.

Fig. 5.

—

Macacus silenus

Fur long, A ruff of longer light-coloured hair on chin, throat,

cheeks, and temples, encircling the head, except on the forehead,

and concealing the ears, which are naked. Hair radiating from
centre of crown. Tail slender, about one half to three quarters the

length of the head and body, and tufted at the tip ; caudal ver-

tebrse 17.

Colour. Black throughout, except the beard and ruff, which are

grey. In some young specimens the abdomen is brown. Face
and hands black, the callosities of a fleshy tinge.

Dimensions. Head and body of a male 21 inches, tail 13^ ; of

another 20 and 15 : of a female, head and body 18, tail 12| ; of
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another specimen 18 and 10. These are from Travaucore speci-

mens measured by Mr. F. W. Eourdillon, and show much variation

in the length of the tail. A female skull measures :—Length to

occiput 4:-4 inches, basal length 3-1, breadth 2-9.

BistribtUion. The forests of the Syhadri range or Western Ghats
near the Malabar coast from about 11° north to Cape Comorin,
and at a considerable elevation above the sea. Most common in

Cochin and Travancore.

HahiU. The lion-tailed Monkey, according to Jerdon, to whom
we are indebted for the only authentic account of this animal i a

wild state, inhabits the most dense and unfrequented forests of

the hills near the Malabar coast in herds of from twelve to twenty
or more. It is shy and wary. In captivity it is sulky and savage,

and not easily taught. The call of the male is said (J. A. 8. B.

xxviii, p. 283) to resemble the voice of a man.
As I have shown elsewhere (P.Z. S. 1887, p. 620), this monkey

is not Simia silenns of Linnaeus, nor is it S. veter of the same
author. As, however, the specific name silenns has been used
generally for this species for more than a century, naturalists are

unwilling to change it. The name Wanderoo, usually applied to

M. silem(s by European naturalists, is also a mistake, being the

Ceylon name of the SemnojntJieci, erroneously given to the pre-

sent species by Buffon. The "lion-tailed Monkey" is a name of

Pennant's.

6. Macacua arctoides. I'he brown stump-tailed Monkeij.

Macaciis arctoides, Is. Geoff")'. May. Zool, 1833, CI. i, pi. 11 ; Murie,
P. Z. 8. 1872, p. 770 ; Anderson, An. Zool. Res. p. 15, pis, i, ii

;

id. Cat. p. 74.

Papio melanotus, Oyilhy, P. Z. S. 1839, p. 31.

Macacus brumieus, Anderson, P. Z. S. 1871, p. 628 ; id. 1872, p. 203,
pi. xii (juv.).

Inuus speciosus, Blytli, Mam. Birds Burma, p. 6.

Hair on head and shoulders very long, as much as 4^ inches in

adults. Tail very short, almost rudimentary, sparsely clad with

hair or naked in old animals ; buttocks naked for some distance

around callosities. Caudal vertebrse 11 (probably fewer' in some
individuals).

Colour. Dark brown ; in some specimens blackish brown abo\e,

paler below. In the young the hairs are the sauje tint through-
out, in older individuals the terminal portion of each hair is very

closely and minutely annulated with several alternating rings of

golden yellow and dark brown. Eace and buttocks bright red.

Dimensions. Probably about 2 feet in length, the tail only one
to two inches. No trustworthy measurements of adults are

recorded. An adult male skull measures 5-3 inches in extreme
length, 3-7 in basal length, and 3-5 in zygomatic breadth.

Bistrihution. Not very well ascertained. Apparently this

monkey is found in some of the hiU-ranges south of Assam, and
c
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there is a specimen in the Calcutta Museum said to have been
brought from Tipperah. To the eastward this form is found in

the Kakhyen hills of Upper Burma and also in Cochin China.

Habits. Nothing is definitely known of this monkey in the wild

state. It is said to be a hill species.

Blyth refers the present form to M. speeiosus of F. Cuvier, a

name generally applied to a Japanese species, and Anderson is

disposed to concur. M. speeiosus is said by Tcuirainck (' Fauna
Japonica ') to have been founded on a drawing by Uiard or Du-
vaucel of a monkey living at Barraokpur near Calcuita. The
figure resembles a pig-tailed Monkey (J/, nemesirinus) with most
of its tail cut off as much as it does either M. arctoides or the

Japanese species. I agree \Aith Anderson that the name M. spe-

eiosus should be dropped.

A stump-tailed monkey of ruAjus-brovA'n coloration, said to be

from the Malay Peninsula, has been i:iamed J/, rnfeseens by
Anderson (P. Z. S. 1872, pp. 204, 495, pi. xxiv) ; and two other

forms, M. maurus and M. ocreatas, inhabit some of the INIalay

islands, A very large form, M. iibetanus, has been described from
Moupin, in Eastern Tibet, by A. M.-Edwards. In his latest work
Anderson has united this form to 71/. arctoides.

I am informed by Mr. AV. Davison that he had for some time
alive a monkey of a kind apparently allied to M. arctoides, which
had been captured by a shikari near Bankasun in the extreme
south of Tenasserim. Mr. Davison has also seen a second speci-

men, a female, his own being a male. Unfortunately the first

specimen was subsequently lost. These animals were of a pale

cream-colour throughout, slightly tinged with rusty on the shoulders

and back ; face and hands flesh-coloured. The tail was quite rudi-

mentary, less than an inch long, and turned on one side in both

specimens, so that at the first glance both appeared to be tailless.

Both were very small, although shown to be adults by the teeth,

—

each being not above 15 inches high when it stood erect. They
had a shai^p piercing voice, and exhaled a peculiar fetid odour.

The one kept by Mr. Davison was excessively insectivorous, and
preferred insects to fruit or bread. These monkeys apparently
belonged to an undescribed species.

It is quite possible, too, that the large tailless ape seen by Mr.
Davison and Captain Bingham in the Tenasserim mountains, and
described in the notes on HylohcUes lav (ante, p. 9), may be an
ally of M. arctoides, though apparently much larger than that

species.

7. Macacus leoninus. The Burmese pig-tailed Monlry.

Inuus leoninus, lili)th, Vat. p. 7(18G-'») ; id. Mam. Birds Burma, p. 4.

iMacacus andamanensis, Bartlett, P. Z. S. 18()9, p. 4G7.

Macacus looniuus, Sclater, P. Z. >S. 1870, p. 063, pi. xxxv ; Anderson,
An. Zool. Res. p. 52 ; id. Cat. p. 71.

Myotdc-mai, Burm. ; Myouk-la-hainf/, Arakan.
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A somewhat short-limbed, stout form. The hairs on the shoulders
and fore part of back very long, 4 to 5 inches in males, but rather

short on the lower back and rump. Head broad, rather flat ; hair

radiating in the centre of the crown and surrounded in front and

Fig. 6. —Macacns leoninvs. (P. Z. S. 1870, pi. xxxt.)

on both sides bj' a horseshoe-shaped crest, the anterior or supra-
orbital portion of which consists of Terj stiif haii's. Tail about
one third the length of the head and body, slender, well clad with
hair. Caudal vertebra 17 to 18.

The skull is distinguished from that of M. nemestrimis by haying
the muzzle much shorter.

Colour. Males are dark brown above, the horseshoe-shaped crest,

the lower back, and the upper surface of the tail black ; sides of

head and buttocks grey ; lower parts, including lower surface of

tail, light greyish brown. The tail is somewhat tufted, and has
sometimes a bright fei-ruginous tuft at the end. Females are

greyer and rather paler, and have no black on the head oj" back,

though the tail is blackish above. The fur is finely annulated,

except on the head, loins, tail, and buttocks, with yellow and
blackish brown above, and \^ith dusky and whitish below. On the
long hair of the shoulders there are as many as ten to twelve rings,

five or sis of each colour, on each hair. Base of hair greyish

brown. Face dusky flesh-colour.

Dimensions. Length of male : head and body 23 inches ; tail

without hair at end 8, with hair 10. Females considerably less.

Skull of adult male 5-3 inches long from occiput, 4 from foramen,
and 4 broad across the zygomatic arches ; of a female 4*45 and 3*1

inches long and 2*95 broad.

o2
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Distribution. Originally described from specimens collected by

Sir A. P. Phayre in Arakan. Anderson has since referred to this

species specimens from Upper Burma, and a young animal from

Perak, Malacca. The latter identification is very questionable, as

the Malay peninsula is inhabited by the true pig-tailed Monkey,

M. nemesirinus. A few individuals have been introduced into the

Andaman Islands, but the species is not indigenous.

Hahits. Scarcely anything is known, except that the young and

females are docile' in captivity, old males fierce. In this, as pro-

bably in most other respects, this species is very similar to the

next.

8. Macacus nemestrinus. The pig-tailed Monl-ey,

Simla nemestrina, Li^in. Syst. Nat. i, p. 35 (1766).

Iniuis nemestrinus, Blyth, Cat. p. 7.

Macacus uemestrinus, Anderson, An, Zool. Hes. p. 77 ; id. Cat, p. 72.

Myoiik-padi, Burmese ; Ta-o-ti, Burmese of Tavoy ; Bruh, Malay.

Body stout ; limbs long and powerful ; muzzle in adults much
produced. Pur slightly lengthened over shoulders, and short

generally. Hair radiating in centre of crown, but not surrounded

by the distinct horseshoe-crest of M. leonimis (there is, however, an

approximation to it in some specimens). Tail very slender, rather

more than one third the length of the head and body. Caudal

vertebrse 18.

The muzzle, in old male skulls especially, is greatly produced,

and much resembles that of the Baboons {Cynocephalus) in form.

The orbits are nearly as high as broad.

Colour. Crown of the head dark brown or black, except at the

sides ; a broad black stripe extends throughout the middle of the

back in many specimens, becoming broader on the rump ; but in

young animals and in some adults the back is brown throughout.

Pur of upper surface generally yellowish brow n, but varying from

pale orange-brown to blackish brown in different specimens ; lower

parts greyer brown or albescent ; hands aiul feet sometimes darker

than the limbs. Tail black above, light yellowish brown below.

The fur on the u]3per parts and the outside of the limbs is closely

aimulated with yellow and brown ; basal portion of hair grey.

Dimensions. Tickell gives as the measurements of an old male

from Te :—Head and body 18;^ inches, tail 7|, hand 3|, foot 6,

height at shoulder IG ; the size, however, varies much, and many
iiulividuals attain a much greater development, rivalling, as

Anderson remark's, a good-sized mastiff both in height and strength.

Of two skidls of adult males in the British Musc>um one measures

6"5 inches long from the occiput and 5 from the foranu'u, by 4*2

broad across the zygomatic arches : whilst another male adult skidl

is only 5*78 aiul 4-4 long and 3"8 broad ; and a third from Mergui
5, 3-6, and 3-5. Pemalcs must be very nearly as large as males

;

the skull of a very old sjiecimen from TenasscTim is 6-2 and 4*2
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inches long and 4*25 broad. It is just possible that two dis-

tinguishable forms, a larger and a smaller, are indicated by these

measurements.
Distribution. The pig-tailed Monkey is found throughout a

great part of Tenasserim, although apparently not common, except

in the extreme south of the province—a circumstance that probably

explains why the occurrence of J/, nemestrinus in Southern Burma
has been generally overlooked. There is, however, a skeleton in

the British Museum (the old female of which the skull-measure-

ments are given above) sent by Major Bingham from Meplay
valley, Tboungyeen river, and a skull presented by Dr. Oldham
from Mergui. Tickell, too, in his MS. notes, records and describes

specimens from To ; and Mr. W. Davison tells me that the species

is common about Malewani and Bankasun. The pig-tailed Monkey
is not found north of Tenasserim, but extends south into the Malay
Peninsula, Sumatra, and Borneo.

Hahits. The pig-tailed Monkey in Tenasserim, according to

Tickell, frequents thick jungle about the base of the hills. The
voice and manners are similar to those of M. rhesus. When the

animal is excited the tail is held in the form of an S. In Sumatra
M. nemestrimos is said by Sir S. Eaffles to be peculiarly docile, and
to be trained to clim.b the cocoa-nut ti'ees and gather nuts for

its master. This can only apply to females and young animals ;

old males are very savage, and they are formidable animals from
their size and strength.

The period of gestation in this species has been ascertained to

be 7 months and 20 days.

9. Macacus cynomolgus. Macaque, or crah-eatimj Monkey.

Simla cyuomolgus, Schreb. Sdugth. i, p. 91, pi. xiii (fig. Bufoii), nee

Linn.

Macacus irus, F. Cm. Mem. Mus. iv, p. 120 (1818).

Macacus carbonarius, F. Cuv. Hist. Nat. Mam. pi. xxxii (1825) ;

Blyth, Cat. p. 9.

Macacus aureus, Is. Geoffr. Voy. Bel., Zool. p. 58.

Macacus cynomolgus, Blyth, Cat. p. 9 ;
id. Mam. Birds Burma, p. 7 ;

Anderson, An. Zool, Res. p. 73 ; id. Cat. p. 61.

Myouk-ta-nya, Burmese ; Ta-o-tan, Tavoy and Arakau ; Kanmi-aivut,

Talain ; Da-ouk, Sha-ok-li, Karen ; Kru, Malay.

Fur of moderate length and nearly straight. Hair of the crown

not lengthened, and usually directed backwards, but occasionally

radiating somewhat irregularly from one or more centres, or form-

ing a rudimentary crest. Tail nearly as long as the head and

body. Caudal vertebrae 22.

Skull long and low, with the muzzle produced, and the orbits

much broader than high.

Colour. The general tint of the upper surface varies from dusky

or greyish brown to rufous or golden brown in different individuals ;

lower parts light greyish brown to nearly white. The hair of the
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upper parts varies from light brown to almost black at the base,

the terminal portion being annulated with yellow and brown or

black ; on the shoulders there are usually three rings of each

colour, fewer behind. In young specimens there is no annulation.

Eace, ears, and callosities varying from flesh-colour to dusky. Eye-

lids white or bluish white in many cases.

Varieties. There are two prominent varieties of this well-known

monkey—a dark-coloured form with dusky face (M. carhonarms),

and a golden-i'ufous race {M. aureus). Both of these, as well as

the normal yellowish-brown type, are found in Burma. The
colour of the face vai-ies greatly, some dark-furred individuals

having a pale face, and vice versa.

Dimensions. An old male measures :—head and body 22 inches,

tail 19, hand 3-9, foot 5-5. In another the head and body are

about 21 inches, tail 20. Females are smaller. A large adult

male skull measures 5-3 inches in extreme length, 4*1 from ante-

rior margin of foramen magnum, and 3*6 in bi'eadth aci'oss the

zygomatic arches; a female skull 4-35, 3, and 2*9 in the three

dimensions.

Distribution. The crab-eating Monkey is found throughout a

great part of Burma, including Arakan, especially along tidal

creeks near the coast, and in the deltas of rivei's. It is not known
to occur on hills, nor has it been recorded with certainty from

Upper Burma. It is found in the Nicobar Islands (? introduced),

but not in the Andamans. Beyond our area it has a wide range

throughout Siam and the Malayan peninsula and islands.

Hahits. Tickell, in his MS. notes, gives an excellent description

of this animal, from which most of the following details are

derived. He says that these monkeys are usually met with in

small parties of five to fifteen, consisting of one old male, four or

five females, and their young. They are especially common on

the banks of tidal creeks, where they live amongst the mangroves,

and feed upon seeds, Crustacea, and insects. The claws and body

of a crab were found in the cheek- pouch of a female shot in Arakan
by Captain (afterwards Sir A.) Phayre. The tidal creeks are, in

Tenasserim and Ai'akan, and in the delta of the Irawadi, the only

highroads of the country ; the monkeys, consequently, become fami-

liarized with the sigbt of men, and will allow of a near approach

and even pick up rice or fruit thrown to them. This I can confirm

from my own observation ; I have even known them, in Pegu,

follow a boat for some distance.

They swim and dive well. Tickell mentions an instance of a

wounded male, that had been shot and placed in a boat, jumping
overboard and diving repeatedly, once to a cUstance of 50 yards, in

order to avoid recapture.

There is no particular season for bi'eeding. Tlie young clings

tenaciously to the mother for the first month, after which it ven-

tures out little by little, and, to quote Tickell, " it is exceedingly

amusing to watch the rough tenderness with which the latter [the

mother] checks at first the ovei'-venturesome sallies of the little
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animal, which is often pulled back by the tail, chastised with a cufE

on the head, and then gravely huddled up to the bi'east, where the

shrieks and chattering of the delinquent, which is just as fractious

as a child vinder such circumstanceSj are soon appeased."

Like the rest of the genus, this monkey is easily tamed if taken

young ; it is intelligent and full of antics. The females continue

gentle, but the males become morose and savage as they grow
old.

This species is the Macaque of Buffon, but is not the Simia

cipiomolgos of Linnaeus, which is an African baboon. P. Cuvier

called attention to these facts in 1818, but his remarks appear to

have been generally overlooked. As in the case of M. silenus, the

name has been used too long to be altered now with a probability

of a less familiar term being generally accepted.

10. Macacus sinicus. The Bonnet Monl-ej/.

Simia sinica, Linn. Mantissa, p. 521 (1771).
Cereocebus vadiatus, Geoffr. Ann. du Mus. xix, p. 98 (1812).

Macacus radiatus, Blyth, Cat. p. 8; Jerdon, 3Iam. p. 12,

^lacacus sinicus, Anderson, An. Zool. Res. p. 90 ; id. Cat. p. 59.

Bandar, H. ; Makadii, Wdnar, Kerda, Mahr. ; Manga, Kodaga, Can.

;

Koti, Tel. ; Koranga, Vella manthi, Mai. ; Kurangu, Tamul ; Mucha,
Kiirg ; Kodan, Toda.

Fur of moderate length, generally straight and smooth. Haii'

of the crown lengthened and radiating from the vertex, but not

usually extending over the forehead, where the shorter hair is

parted, as a rule, down the middle. Tail nearly or quite as long-

as the head and body. Caudal vertebra^ 22.

The skuU is long, flattened over the brows, with the orbits much
broader than high and nearly vertical. Compared with the skull

of 21. rhesus, that of 31. sinicus is vertically much lower ; thus the

skull of which the measurements are given below is 3"05 inches in

height, the mandible included, whilst a skull of M. rhesus one tenth

of an inch shorter is, with its mandible, 3"5 inches high.

Colour. Hair-brown to greyish brown above, pale brown or

whitish below. Fur annulated towards the ends in some specimens.

Face and ears flesh-coloured.

Dimensions. Head and body of an adult male 19| inches, tail 22 ;

weight 16 lbs. The tail, however, is generally rather longer in

proportion. An adult male skull is 4*8 inches long from occiput,

3'5 from foramen, and 3'5 broad across the zygomatic arches.

Distribution. Southern India, extending on the West Coast to the

neighbourhood of Bombay, but on the East not further than the

Godavai-i ; it is doubtful indeed if this species is found so far north

as that river.

This monkey is replaced in Ceylon by the next, which appears

only to differ in colour. In general M. sinicus has shorter and
smoother fur, and the radiating hair on the crown is shorter, not



24 CERCOPITHECID^.

extending to the forehead, but a specimen from Travaucore in the

Eritish Museum has rough hair like M. inleatus devoid of annula-

tion, and an unusually long topknot.

Habits. Very similar to those of other members of the genus.

This is the common monkey, tame or wild, of Southern India, found
both in wild jungles and in populous towns, where it pillages the

shops of the dealers in fruit and grain. Jerdon says " it is the

most inquisitive and mischievous of its tribe, and its powers of

mimicry are surpassed by none." I do not think that it can excel

31. rhesus in inquisitiveness and mischief, but I believe that it is,

on the whole, more docile.

11. Macacus pileatus. 7'o(/»e Monkei/.

Simla pileata, SJicnv, Gen. Zool. i, pt. 1, p. 53 (1800).

Macacus sinicus, Kelaart, Prod. p. S, nee Linn.

Macacus pileatus, Blyth, Cat. p. 0; Anderson, An. Zvoi, Hes. p. 91

;

id. Cat. p. 61.

Raldwa, Cingalese.

Hair rather long, wavy and rough, that of the crown forming a

topknot radiating from the vertex, and considerably lengthened,

extending in front nearly to the eyebrows. Tail nearly as long as

head and body. Caudal vertebne 24. The skull is similar to that

of M. sinicus.

Colour. Kufous or yellowish brown above, white or whitish below.

The upper surface of the tail, hands, and feet sometimes more
dusky. Eur hair-brown at base, tipped and sometimes annulated

with rufous or yellow. Face and callosities flesh-coloured. Ears,

palms, and soles dusky.

Dimensions. Head and body of an adult male 21 inches, tail 18
(Kelaart). Schlegel gives 20 and 23 inches, probably from skins.

A male adult skull is 4'9 iiiches in extreme length, 3"5 in zygo-

matic breadth.

According to Kelaart the present form is of less robust make
and smaller size than the Southern Indian form, but it is very

doubtful if there is any constant dift'ei-ence. Yov my own part,

I doubt if the two are entitled to specific distinction.

Distrihution. Ceylon, throughout the island.

Habits. Precisely the same as those of M. sinicus. Kelaart says

that the latter is more intelligent and less mischievous ; but, as

already remarked, the two are probably mere varieties of the same
species. 31. inleatus is the monkey commonly kept tame in Ceylon,

and carried about by jugglers and itinerant mountebanks for the

amusement of children, exactly as 31. rhesus is in Northern and
31. sinicus in Southern India. It may be mentioned here that

those who have only seen monkeys in Europe, and especially in

cages, have in general a very imperfect idea of the intelligence,

love of fun, aixd power of mimicry tliat these animals possess.
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Subfamily SEMNOPITHECINiE.

The members of this subfamily are easily distinguished by their

slender form, aud by the absence of cheek-pouches. They are

more purely herbivorous than the Macaque monkeys, and a con-

siderable portion of their food consists of leaves and young shoots.

Their digestive organs are much modified, and the stomach bears

some resemblance to that of ruminant ungulates, being large in

size and divided into three portions. In consequence probably of

the more restricted nature of their food, these monkeys are far

more delicate than the species of JMacacus, and are less easily kept

alive in confinement. They are consequently not nearly so well

represented in European museiuns, and they have been less studied

by European naturalists. Very little is known of their breeding-

habits or of their life-history in general.

The only Indian genus is Seiunopithecus, which is found almost

throughout the Oriental region. The corresponding African genus
Colohus is distinguished by having the thumb of the hand rudi-

mentary.

For descriptions of the anatomy, see Otto, Acad. Caes. Leop.

Nova Acta, xii, 1825, p. 505 (a partial translation of this ap-

peared in the ' Zoological Journal,' vol. iii, p. 249) ; Owen, Trans.

Zool. Soc. i, p. 65; and Murie, P. Z. tS. 1865, p. 740.

Genus SBMNOPITHECUS *, F. Cuvier, 1821.

Sjn. Presbytis, Eschscboltz.

Body and limbs slender. Tail long, exceeding in length the

head and body together in all Indian, Ceylonese, and Burmese
species. Thumb short, but well developed. A row of long stiff

black hairs across the eyebrows. Vertebrae : C. 7, D. 12, L. 7, S. 3,

C. 25-30.

Uentitiou : i. ^, c. y^p pm. .-,^^, m. g^^.

The skull is rounder than in the Macaques, the breadth of the

brain-case being relatively greater and the development of the

muzzle less. The facial angle is consequentl}^ higher, although

the intelligence is certainly not superior, and is apparently lower.

* Both the genera Semnopithecus and Presbytis were proposed in the same
year, 1821, the former, in the French form Scmnopifheque, for *S'. cnteUas and
S. melalophos (Hist. Nat. des Manimiferes), the latter for S. mitratus

(Kotzebue's 'Entdeckungs Eeise,' iii, p. 196). The latter species is somewhat
aberrant. The name Semnopithecus has been more widely used than Presbytis,

and is accordingly adopted here.
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Fig. 7.—Skull of Semnojnthecus cntellus.

Synojisis of Indian, Ceylonese, and Burmese Sjpecies.

A. Hair of crown radiating from a point on the

forehead.

(I. Head scarcely paler or not paler than back.

a'. Hands and feet black. No crest S. enfeUus, p. 27.

b'. Hands and feet same colour as limbs.

A crest »S'. priamns, p. 31.

h. Head distinctly paler than back.

a'. Hands and feet black, lower parts yel-

lowish S. hypoleucHS, p. 33.

v. Hands and feet scarcely darker than
limbs, lower parts greyish S. schistaceus, p. 30.

B. Hair of crown radiating from two frontal

points, one on each side.

a. Nearly black above, inside of thighs white S. femoralis, p. 42.

C. Hair of crown directed backwards through-

out, not radiating.

a. No crest ; hair of crown not longer than on
temples and nape.

a'. Body black or dusky brown above and
below.

a". Head black throughout, like body . . <S'. harbei, p. 30.

b". Head pale brown, cheeks same colour

as crown S.johni, p. 33.

c". Cheeks paler than crown, sacral

region grey «S'. cephahptcrus, p. 34,

(/". Cheeks paler than crown, sacral

region black 'S'. ursinus, p. 3C.

h'. Body yellowish white throughout .... »S'. senex, p. 35.
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b. No crest. Hairs of crown longer than those

of temples and occiput, and forming a cap.

Body dark grey above, yellow below . , S. jnleattis, p. 37.

c. A crest of longer hairs.

«'. A pointed crest on occiput. Adults
ashy to blackish brown,youngyellowish
brown S. obscunis, p. 41

.

b' . Crest compressed and longitudinal

on crown of head ; body dark grey
above, whitish below S'. phayvei, p. 39.

d. A crest ? Black above, ferruginous below,
neck white; young rufescent white
throughout <S'. chrysoyaster, p. 38.

The remains of a single species of /S'e)»H0^if7iec«w have been found
in the Siwalik beds,, and those of another in the Pleistocene Cave-
deposits of Kurnool.

12. Semnopithecus entellus. The Lanr/iir or Hanumdn Monlccy.

Siniia entellus, Dufresne, Bull. Soc. Phil. 1797, p. 49.

Semnopithecus entellus, Blyth, J. A. S. B. xii, p. 169, xiii, p. 470

;

Hutton, P. Z. S. 1867, p. 944 ; Anderson, An. Zool. Pes. p. 15

;

id. Cat. p. 35.

? S. anchises, miiot, Blyth, J. A. S. B. xiii, p. 470, xvi, p. 733.

Presbytis eutellus, Blyth, J. A. S. B. xvi, pp. 372, 1271, pi. liv,

tig. 1 ; id. Cat. p. 11 ; Jerdon, Mam. p. 4.

Lanyitr and Haiuimdu, Hindi ; Wdnar, Marathi ; Musya *, Canarese

;

Kode, Kiirg ; Sard, Korku (Satpmvi Hills) and Ho (Kol),

No crest. Hair on the crown of the head radiating in all

directions from a point about one-third the distance back from
the eyebrows to the occiput. Ears large, not covered by the

hair of the cheeks. Hair of the body of the same colour through-

out, and generally somewhat wavy.
Colour. Head, body, limbs, and tail pale earthy or greyish

brown, or pale isabelline throughout ; hands and feet always black

above. The back and the outside of the limbs are sometimes

darker, and the lower parts paler ; the head too is said to be

occasionally lighter in colour, but the difference is not great.

Face, ears, and soles of hands and feet black.

Dimensions. Average size of an adult male :—head and body

about 2 feet long ; tail, without hair at end, 38 inches. Females

are rather less. Large males measure considerably more ; head

and body 30 inches, or even more according to Jerdon. Weight
of a male 22 lbs., of a female 18 lbs. An adult male skull

measures : extreme length from alveolar border of premaxillaries to

back of head 5-05 inches, to foramen (basal length) 3-6, width

across the zygomatic arches 4.

* This and the next name may belong to S. priamus.
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Disirilmtion. The uortheru portion of the ludiiin Peninsula,

including Soutli-western Bengal, Orissa, the Central Provinces,

Bombay, Guzerat, Southern Eajputana and part of the N.W.
Provinces, extending to Kattywar and probably to Cutch (J. A. S. B.

xli, pt. 2, p. 220), but not to Sind or the Punjab. Hutton states

that this species is not indigenous east of the Hugli or north of

the Gauges, and of a line drawn ^ve,st\^'ard from Allahabad to near

Bundi on the Chambal, and that colonies found near certain

Hindu shrines, as Muttra in the North-west Provinces and Kish-

nagurh in Bengal, have been introduced. The latter is probable,

but it is certain that Langurs occur in the Oudh Tei'ai, and gene-

rally along the base of the Himalaya (Jerdon mentions their

occurrence near Pankabari, in Sikhim), and they are more likely to

be this species than 8. schistaceus. It is remarlcable that the range
of so well-known an animal should be so imperfectly ascertained.

The southern limit of >S. eiitcUus also needs verification. This is

certainly the species inhabiting the Bombay Deccan ; but Blyth
mentions (J. A. S. B. xiii, p. 471) an immatiu-e black-handed
specimen from Coimbatore, well within the range of the pale-

handed P. priamus, and Lydekker has referred to S. entellus the

remains from the Kurnool caves. The range of this Langur on the

Eastern coast extends, I believe, south of the Godavery.
Habits. Pew, if any, wild animals afford better opportunities for

observation than the Hanuman Monkey of Northern and Central

India. Generally protected, and looked upon as sacred by many
of the Hindu inhabitants, it has no fear of man and may be found
in groves near villages, or even in the village trees, as commonly
as in the depths of the forest. In many parts of India it is a

common occurrence to see these monkeys on the roofs of houses.

They frequently pilfer food from the grain-dealers' shops, whUst
the damage they iniliet on gardens and fields renders them so great

a nuisance that the inhabitants of the country, although they will

not as a rule kill the monkeys themselves, sometimes beg Euro-
peans to shoot the intruders.

S. entellus feeds on fruit and grain, seed, seed-pods (for instance

gram), leaves and young shoots, the last two forming a large

portion of its food. Certain vegetable poisons are said to be taken

by this monkey with impunity, doses of 5 and even 10 grains of

strychnine having been given to one without effect, although the

same drug killed Macacus rhesus quickly.

The Hanuman is usually found in smaller or larger communities,

composed of individuals of both sexes and of all ages, the youngest

clinging to their mothers and being carried by them, especially

when alarmed. An old male is occasionally found solitary, as

with so many other mammals. The story that males and females

live in separate troups, though apparently believed by Blyth and
quoted by Jerdon, I agree with Hutton in regarding as fictitious,

though, as the latter observer justly remarks, females with very

young offspring may keep together and temporarily apart from the

remainder of the troup to which they belong.
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I also doubt the details of the story, quoted, like the last, from
the ' Bengal Sporting Magazine ' for 1836, of combats between the
males for the possession of the females. But the occurrence of

fights amongst these animals rests on good evidence. Mr. T. H.
Hughes (Proc. A. S. B. 1884, p. 147) described a combat, witnessed
by himself in April, between two communities of Haniimans,
apparently for the possession of a mango-grove. Only the

champion males of each flock engaged at first, two from the larger

flock, one from the smaller ; but after one of the former had been
killed, his throat being torn open by his adversary's teeth, two
females came to the assistance of the survivor, and the single

champion of the opposite side was mortally wounded, whereupon
several of the weaker flock appeared to be taken prisoners by the

others. The whole account is very interesting.

A\Aay from villages, the high trees on the banks of streams or
of tanks, and, in parts of Central India, rocky hills are the
favourite haunts of these monkeys. They are never found at a

gi'eat distance from water. Whether on ti'ees, on rocks, or on the

ground they are exceedingly active, "They leap with surprising

agility and precision from branch to branch, and when pressed
take most astonishing jumps. I have seen them cross from tree

to tree, a space of 2U to 30 feet wide, with perhaps 40 or 50 feet

in descent. They can run on all fours with considerable rapidity,

taking long strides or rather bounds " (Jerdon). They leap from
rock to rock as readily as from tree to tree. But great as their

apparent speed is, McMaster found that on horseback he easily

ran down a large male in a very short distance ; indeed, it is their

power of bounding and the remarkable appearance they present
whilst leaping, with their long tails tiu-ned over their backs, that

convey the idea of speed, rather than the actual rapidity of their

motions.

Their voice is loud and is often heard, especially in the morning
and evening. The two commonest sounds emitted by them are

a loud, joyous, rather musical call, a kind of whoop, generally

uttered when they are bounding from tree to tree, and a harsh
guttural note, denoting alarm or anger. The latter is the cry
familiar to the tiger-hunter, amongst whose best friends is the
Hanuman. Safely esconced in a lofty tree, or jumping from one
tree to another as the tiger moves, the monkey by gesture and cry
points out the position of his deadly enemy in the bushes or grass

beneath, and swears at him heartily. It is marvellous to observe

how these monkeys, even in the wildest forests, where human
beings ai'e rarely seen, appear to recognize the men as their friends,

at least as allies against the tiger. It is a comuion but erroneous

notion of sportsmen that this guttural cry is a sure indication of

a tiger or leopard having been seen, whereas the monkeys quite as

often utter it merely as an expression of surprise ; I have heard it

caused by the sight of deer running away, and I believe that it is

frequently due to the monkeys catching sight of men.
In confinement the Hanuman is, as Jerdon says, quite sedate
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and indolent. Older animals are not unfrequently morose and
savage. None of this group are so docile or so amusing as the

Macaci, and even in the wild state the Hanuman appears quieter,

less possessed by an insatiable curiosity, less sportive, and also

less quarrelsome. His behaviour is more in accordance with the

extreme gravity of his appearance.

The female Hanuman is said not unfrequently to have twins,

although one young at a time is the rule, as throughout the order.

The period of gestation does not appear io have been ascertained,

nor the age at which these monkeys become adult.

13. Semnopithecus schistaceus. The Himalayan Langur.

Semnopitliecus schistaceus, Ilodgmn, J. A. S, B. ix, p. 1212 (1841);
Anderson, An. Zool. lies. p. 16 ; id. Cat. p. 37.

Presbytia schistaceus, Blytlt, Cat. p. II: Jerdon, Mam. p. 6.

Ldnynr, Hindi.

No crest. Eur long. The hair of the crown radiates from a

point some disiance behind the eyebrows, as in 8. enlelhat. The
eai's are smaller than in that species, and concealed by the long

hair of the cheeks. Tail slightly but distinctly tufted at the end.

Colour. Back, tail, and outside of limbs earthy or greyish brown,

frequently witli a slight purplish tinge. Shoulders and a baud
down the fore limbs often darker. Crown and sides of head and

the lower parts whitish. Feet and hands externally the same
colour as the limbs, or very little darker. Face and ears black ; a

little blaclv hair on part s of the face.

Dimensions. A moderate-sized individual measures 30 inches

from muzzle to rump, tail 36. An adult male skull is 5*7 inches

in extreme, 4-15 in basal length, 4"8o broad. This species is the

largest of the Indian and Burmese forms, and probably of the

whole genus.

Distribution. Throughout the greater portion of the Himalayas
from Kashmir to Bhutan, the most western authenticated locality

being the Wurdwan valley above Kishtwar (J. A. S.B. xlvi, pt. 2,

p. 284). In Sikhim ^S'. schistaceus is confined to the interior at

elevations of from 7000 to 12,000 feet. It is found at similar

elevations in the Western Himalayas, but it is also said to occur

at the base of the Himalayas. As stated under the last species, it

remains to be seen whether the Langurs of the Terai and lower

Himalayan slopes are not /S'. odellus. I can find no record, by a

competent naturalist, of /S'. schistaceus below 5000 or GOOO feet.

This monkey is included in a list of mammals found in the

Kaga hills (J. A. S. B. xliv, pt. ] , p. 332), but probably some other

species has been mistaken for it. The statement that large

monkeys are found in Kafiristan (J. A. S. B. xxviii, p. 332) re-

quires confirmation.

Ilahits. Except in inhabiting a much cooler climate, this Langur
differs but little from the Haninmin monkey in habits. Hutton



SEMNOPTTHECTJS. 31

has observed 'S'. seliisiaceus near Simla, sporting amongst fir trees

that were loaded with snow-wreaths.

According to a MS. note of Hodgson's these monkeys pair in

February and have young in April or May, the period of gestation

being apparently only two mouths. Further information is

desirable.

S. scliistaceus is distinguished from S. entdlus (1) by being some-
what larger, though there is probably no great difference between
large individuals of both species ; (2) by the head being much paler

in colour than the baclj, and liy the feet being but little, if at all,

dai'ker than the limbs : (3) by the smaller ears, and by their being

concealed by the long hair of the cheeks
; (4) by the form of the

skull. Dr. Anderson has shown that the skull of >^. scliistaceus is

longer in proportion to the bi'eadth, and the face is relatively

longer than in S. entellus. If a straight edge be applied to the

face, it ^^iil be found that in 8. entellus the nasal bones do not

project beyond a line drawn from the middle of the supraorbital

ridge to the anterior border of the premaxillaries, whilst in

8. scliistaceus the nasals do project beyond that line. These cha-

racters appear quite constant in adults. Anderson in his last

work, the ' Catalogue of Mammalia in the Indian Museum,' classes

*S'. scJiistaceus as merely a variety of S. entellus, but I cannot
agree.

14. Semnopithecus priamus. The Madras Langur.

Semnopithecus! priam, Elliot, Bhjth, J. A. S. B. xiii, p. 470 (1844).
Presbytis priamus, Bhjth, J. A. S. B. xvi, p. 732, pi. liv (p. 1271)

;

XX, p. 153 ; id. Cat. p. 12 ; Kelaart, Prod. p. 3; Jerdon, Mam. p. 7.

Semnopithecus albipes, Is. Oeoff. Cat. MWi. Mam. (1851) p. 14;
Grail, Cat. Monkei/s S)-c. B. M. p. 15 ; Anderson, An. Zool. Res,

p. 18.

Semnopithecus priamus, Anderson, An. Zool. Res. p. 19 ; id. Cat.

p. 38.

Konda-musal, Muskauntlii, Tam. ; Gandangi, Tel. ; Mi/sia, Can.
;

Kunde Wandaru, Cing.

The radiation of the hairs on the front part of the crown is less

conspicuous than in 8. entellus and ^S'. scliistaceus ; the hairs on the

hinder part of the crown are elongated along the middle line so as

to form a distinct longitudinal compressed crest *. Black supra-

orbital fringe very long. Ears large, not covered by the hair of the

cheeks. Hair of the body long, with scattered longer piles of the

same colour.

* The existence of this crest was mentioned by Blyth, Jerdon, and Kelaart,

and figured by Sir Emerson Teunant, but doubted by Anderson. It is, how-
ever, distinctly shown in three dried skins from Ceylon in the British Museum,
and as these skins have never been mounted the character is clearly natural. I

have also seen it in skins from Southern India, and am assured by Mr. W, Davi-
son and others that it is constantly present.
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Colour. Back, outside of limbs, and tail greyish or earthy brown,

sometimes with a slight pinkish tinge : head paler brown above ;

feet the same colour as the limbs, or a little darker, not black.

Fig. 8.—Head of Scmnopithecus 2ri'ia'inus.

Lower parts pale brown. Face, palms of hands, and soles of feet

black.

Dimensions. Head and body 21- inches, tail 28 (a Ceylon speci-

men) ; a large Wynaad example, however, measured 23 and 37

inches. Madras specimens are probably larger than Ceylonese.

An adult male Ceylon skull is 4-23 inches in extreme, 3 in basal

length, and 3*35 in zygomatic breadth. Another has for corre-

sponding dimensions 4-6, 3-28, and 3-63 inches.

Distribution. Coromandel coast and the Caruatic as far north as

Nellore, also Mysore, the Wynaad, and Northern Ceylon, extend-

ing south as far as Trincomali and the skirts of the Kandyan hills.

The limits of range of this species and of tS. entellus are not exactly

known. S. pricnnus, I learn from Mr. W. Davison, ascends the

eastern slopes of the jSTilgiri hills to an elevation of 6000 feet.

Habits. Precisely similar to those of its near ally >S. cnteUns.

This species may be distinguished from S. oitelhis by having a

crest, and by the feet and hands not being black above. The form

of the skull is quite different, as Anderson has sho\\n : the facial

portion being much shorter and more concave. The distance from

the alveolar border of the premaxillaries to the supraorbital ridge

in an adult skull of S. ]iriamus is 1-7, in 8. entellus 2-25, and in

S. schistaceus 2-7 inches. Several other differences in the cranium

and mandible are noticed by Anderson.
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15. Senmopithecus hypoleucus. The Malabar Langur.

Semnopitbecus li}-poleucos, Blyth, J. A. S. B. x, p. 839 (1841),

xiii, p. 470 ; Anderson, An. Zool, Res. p. 20 ; id. Cat. p. 40.

Semnopitbecus dussumieii, Is. Geoffr. Comptes Rendus, xv, p. 719

(1842) ; id. Descr. An. JS'ouv., Fam. des Sinffes, p. 54, pi. xxx.

Presbytis bypoleucos, Blyth, J. A. S. B. xvi, p. 733.

Presbytis jobnii, Blyth, Cat. p. 12 ; Jerdon, Mam. p. 7, iiec Fischer.

Vella Manthi, Malayalim.

No crest. The hair ou the crowu of the head radiates as iu

S. entellus.

Colour. Above dusky brown, varying somewhat in tint, some-
times not much darker than S. entelhis, but always dai'ker iu the

middle of the back thau on the sides. Head fulvous to dirty

yellow, the crown being rather darker. Supraorbital hairs black

as usual, aud some black hairs before the ears. Limbs dark brown,

hands and feet black ; tail dark brown, the terminal portion paler.

Lower parts yellow or yellowish white. Face black. Young
animals are said by Jerdon to be sooty brown throughout.

Dimensions. Smaller thau those of >S. entellus. Head aud body

of a full-grown male 21 inches, tail 32. An adult male skull

measures 4*26 inches in extreme length by 3-30 in breadth across

the zygomatic arches (Anderson).

Distribution. The Malabar coast, especially in evergreen forests,

from about 14° or 15° North lat. to Cape Comoriu, ascending

the hills to an elevation of about 1200 or 1300 feet. It is not

confined to the forests, but frequents gardens and the belt of

cultivated wooded land that extends all along the sea-coast of

Malabar.
Habits. Similar to those of S. entellus, except that, although it

is found in trees near houses, it is not familiar and rather shuns

observation. It has the usual loud call of the genus, and the

same kind of alarm-note when it sees tigers or other beasts o£

prey. It is frequently taken young and tamed.

16. Senmopitliecus johni. The Nilgiri Langur.

Simla johnii, Fischer, Syn. Mam. p. 25 (1829).

Semnopitbecus cucuUatus, Is. Geoffr, Zool. Bel. Voy. p. 38, pi. i

(1834).

Semnopitbecus jubatus, Wagner, Schreb. Sdugeth. Stipp. i, p. 305,

Presbytis jobnii, Blyth, J. A. S. B. xvi, p. 734.

Presbytis cucullatus, Blyth, J. A. S. B. xxviii, p. 283 ; id. Cat. p. 14.

Presbytis jubatus, Jerdon, Mam. p. 8.

Semnopitbecus jobnii, Anderson, An. Zool. Res. p. 21 ; id. Cat.

p. 45.

Turuni, Kodan, Pershk, Toda ; Koranyu, Baduga and Kurumba
;

Karing Korangu, Mai.

Hair of the crown and sides of the head very long ; no radiating

centre to the crown. Fur of the body long, fine, and glossy.

D
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Colour. Glossy black to blackish brown except the head, which
is some tint of brownish yellow, and the rump and base of the

tail, which are generally ashy grey in adults and occasionally in the

young. In the female there is always a yellowish-white patch

inside each thigh (Davison). The very young animal is black

throughout.

Dimensions. Head and body 21 to 23 inches, tail 32 to 35 ;

weight 23 lbs. In a -very large male the head and body measured
29 inches, tail 37. Females are rather smaller than males. The
above measurements are from Travancore and Animale specimens
by Mr. F. Bourdillou and Mr. T. Hornaday. The skull of a

female barely adult measures 2-45 inches in basal, 3*7 in extreme
length, and 2-65 in zygomatic breadth, but this is doubtless a

small specimen.

Distribution. Found throughout the higher portions of the

Southern Syhadri or "Western Ghats from the Wynaad to Cape
Comoriu, not descending below 2500 or 3000 feet elevation.

Common on the JSTUgiri, Palnai, and Animale hills. Xot known
on the Shevrai (Shevaroy) or other ranges east of the Syhadri.

Habits. This animal is shy and wary, the result of human perse-

cution. It inhabits the sholas or dense but abruptly-limited woods
of the Nilgiris and other high ranges of Southern India, and is

also found in the forests on the slopes of the hills, usually in small

troops of from five to ten individuals. It is very noisy, having a

loud guttural alarm cry, used also to express anger, and a long

loud call. Jerdon relates that when the sholas of the Nilgiri

range were beaten for game, these monkeys made their way
rapidly and with loud cries to the lowest portion and thence to a

neighbouring wood at a lower level.

In consequence of the beauty of their skins, and the circum-
stance that certain castes eat their flesh, these monkeys are more
frequently shot than most of the Indian species, hence their

shyness.

17. Semnopithecus cephalopterus. The imrple-faced Monhey.

Cercopithecus vetiilus, Er.ii. Syst. Rex/. An., Mam. p. 25 (1777),
partiyn.

Cercopithecus kephalopterus, Zimm. Geog. Gesch. \\, p. 185 (1780).
Cercopithecus leucoprvmnus, Otto, Acad. Cces. Leop. Nova Acta, xii,

p. 505, pi. xlvi bis (1825).
Presbytis cephalopterus, Bhjth, J. A. S. B. xvi, pp. 734, 1271

;

Kelaart, Prod. p. 1 ; Blyth, Cat. p. 13.

't Presbytia thersites, Elliot, Blyth, J. A. S. B. x\i, p. 1271, i)l. liv,

f. 3 ; Blanford, P. Z. S. 1887, p. 626.

Semnopithecus cephalopterus, Schleyel, Man. Sinyes Mm. P.-B. p. 51

;

Anderson, An. Zool. Res. p. 22 ; id. Cat. p. 43.

Semnopithecus kelaarti, ScJdeyel, I. c. p. 52.

Kallu Wanderu (and Elli Wandeni ?), Cingalese.

Hair of crown directed backward, not radiating. Whiskers
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very long, coucealiug the lower part of the ears. Black supra-

orbital hairs but moderately developed. Hair of body of moderate
length.

Colour. Body and limbs dusky or smoky brown to black, more
or less tinged with ashy grey above and below; sacral region,

comprising the lower back, posterior upper portion of thiglis, and
base of tail, ashy grey to greyish white, greater portion of tail

darker grey, tip again paler. Hair uniformly coloui'ed, sometimes
paler towards the base, and frequently with pale tips on the back.

Crown of head and nape hair-brown, much paler than the back

;

sides of head and chin ashy grey or white, the long whitish

whiskers contrasting strongly with the brown crown, and serving

at all ages to distinguish this species from S.jolmi.

Dimensions. Head and body 20 inches, tail 24|. A female

skuU scarcely adult is 2'5 inches in basal, 3"5 in extreme length,

and 2-6 broad.

Varieties. The prevalent coloration, in adults at all events, is

nearly black on the body, with the sacral region silvery grey. But
in the form named S. Jcelaarti by Schlegel, which appears to be

far from uncommon, the whole animal is hair-brown except the

lower back, upper portion of thighs, whiskers, and chin, which are

light brown or whitish. It is not known whether, specimens

thus coloured are ever fully adult, but many immature specimens

have the normal coloration. Examples intermediate in coloration

between the black and brown forms are also met with. It is

probable that the S. thersites of Blyth and Kelaart may have been
founded on such brown examples of the present species.

It is clear that this monkey varies greatly in coloration, and
although at present I am disposed, chiefly for want of accurate

information, to keep the two next species, /S. senex and S. ursinus,

distinct, it is quite possible that Anderson (Cat. Mam. I. M. pp. 44,

45) may be right in classing all as varieties of S. cephahpterus.

The skulls of this species, of S.JoJini, and S. ursinus are said by
Andei'son to be very similar to each other.

Distribution. Found throughout most parts of Ceylon at low or

moderate elevations, not above 1300 feet according to Kelaart.

According to Layard it is the common monkey of the .maritime

provinces and is also found in the Kandyan districts.

Habits. Very similar to those of other species, found usually in

troops of ten to fifteen individuals. In confinement it is said to

be very gentle.

18. Semnopitliecus senex. The luMte Monlcey.

? Simla vetev, L. Syst. Nat. ed. xii, i, p. 36 (1766).

Cercopitliecus senex, Erxl. Syst. Hey. An., 31am. p. 24 (1777).

Presbytis albinus, Kelaart, Prod. p. 7 ; id. J. A. 8. B. xx, p. 182.

Semnopitliecus senex, Schley. Mus. Pays-Bas, i. p. 53.

Semnopithecus cephalopterus, var., Anderson, An. Zool. Res. p. 23,

note; id. Cat, p. 45.

D 2
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Fur dense and wavy, whiskers full. Long white hairs over the

toes.

Colour. Yellowish white, faintly marked with brownish on the

head, dusky over the shoulders and on the middle of the back.

Face and ears black. Soles and palms flesh-coloured.

Dimensions. Apparently the same as those of S. ursinus.

Distribution. Mountains of Southern Ceylon at considerable

elevations.

Habits. This species or variety is said to be rare, but to be found

occasionally on the Ceylonese mountains in parties of three or four,

always apart from the other monkeys. Its occurrence was men-
tioned more than two centuries ago by Captain Robert Knox.

Although it is very possible that S. senex is simply a white

variety of S. ursinus or S. cephalopterus, it appears equally pro-

bable that the present species may be an allied but distinct form
now verging on extinction. The only specimen I have seen, a

young animal in the Leyden Museum, looked soinewhat different

from both. I have not been able to compare the skull.

19. Semnopithecus ursinus. Tlie bear Monl-ey.

Presbytis ursiuus, Blyth, J. A. S. B. xx, pp. 1-55, 182 ; id. Cat. p. 13

;

KeUtart, Prod. p. 2.

Semnopithecus ursimis, Anderson, An. Zool. lies. p. 24.

Maha Wanderu, Cing.

Hair very long, 4 to 5 inches in length on the sides. Supra-
orbital black hairs scarcely longer tlian those of crown, but
coarser.

The skull is said by Anderson to be shorter, with a greater zygo-
matic breadth than that of S. ceplialopterus ; the face shorter, and
the nasals somewhat longer, besides other distinctions ; but it would
be necessary to examine more specimens before concluding that

these distinctions are constant.

Colour. Dusky brown almost throughout ; hair on sides of face

and chin paler, greyish brown to white. Hands and feet dark or
black ; head above in some specimens more rufous than back, and
occiput grey. No grey tinge in the sacral region.

Dimensions. Larger than S. cephalopterus. Head and body
21 inches, tail 26, hand 5, foot 6|.

Distribution. Mountains of Southern Ceylon, especially near
Newera EUia.

Habits. According toKelaart, these monkeys are usually seen in

large numbers juuiping on the trees, and when disturbed make a
short howling noise. Sir E. Tennant says that " at early morning,
ere the day begins to dawn, their loud and peculiar howl, which
consists of quick repetition of the sound how-how, may be frequently
heard in the mountain jungles." One of these animals has been
known to attack a coolie caxTying a rice-bag. The flesh of this

monkey, as of S.johni, is eaten by certain castes of natives.
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20. Semnopithecus pileatiis. The capped Monkey.

Semnopithecus pileatus, Blyth, J. A. 8. B. xii, p. 174 (1843), xiii,

p. 467 ; Anderson, An. Zool. Res. p. 13 ; id. Cat. p. 40.

Presbytis pileatus, Blyth, J. A. S. B, xvi, p. 735 ; id. Cat. p. 12 ; id.

Mam. Birds Burma, p. 1 1

.

Fig. 9.—Head of Semnopithecus pileatus.

The crown of the head thickly covered with hair of equal

length, rather longer than that of the occiput and temples and
harsher than that of the back, all directed back\^'ards and form-

ing a distinct cap. There is no frontal radiation. Hair of cheeks

long, partially covering the ears. Black supraorbital hairs well

developed.

Colour. Upper parts dusky grey to brownish ashy grey, darker

on the upper part of the back and sometimes on the crown of the

head ; the hands and feet dark brown or black above, the fingers

or some of them occasionally yellow ; tail dark brown or black

towards the tip. Sometimes the upper parts have a ferruginous

tint. Lower parts and sides of head and neck golden brown or

orange to pale yellow or yellowish white. The yellow or whitish

colour of the cheeks extends to a line drawn just above the ears,

and the sides of the neck behind the ears are also pale, so that the

dark cap is well defined. Face black.

Blyth states that females and young have the lower parts white

or but faintly tinged with ferruginous and the upper parts pure

grey, whilst old males are of a deep rust-colour below and on the

cheeks. In most specimens, however, the lower parts are of some
shade of yellow, more or less pure.

Dimensions. Less than /S'. entellus. An immature female mea-
sured :—head and body 18 inches, tail without the tuft of hair at
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the end 28-5, with the tuft 31 {Blyth). According to Anderson
the skull is of about the same size as that of S. priamtis, but the

supraorbital ridge is less developed.

Distribution. Throughout Assam and the hills to the south of the

valley, Sj^het, Tipperah, Chittagong, Northern Arakan, and part

of Upper Burma. Neither this nor any other species appears yet

to have been recorded from the Himalayas north of Assam.

Anderson gives Tenasserim also as a locality, but this is due to

his uniting iS. clirysogasler with this species.

Habits. Nothing is known of the habits of this species in parti-

cular, though it doubtless resembles its allies in most respects. In
captivity it is said to be gentle when young ; but older animals,

especially males, are sometimes savage.

21. Semnopithecus chrysogaster. The red-bellied Monl-ey.

Semnopithecus poteuziaui, Bonaparte, ComiJtes Rendus, xliii, p. 412,

note (1856), description insufficient.

Semnopithecus clirysogaster, Licht., Peters, P. Z, S. 1866, p. 429,

footnote ; id. MB. Ahad. Berlin, 1879, p. 830, footnote, pi. iv b

(no description, but a good figure).

Pi'esbytes chrysogaster, Blyth, Mmn. Birds Burma, p. 10.

In the only specimen known there is a slight compressed crest

extending from the vertex to the nape, but there is some doubt as

to whether this crest is natural
;

probably it is. No distinct

whisker-tufts. Chin thinly covered with short white hairs and a

few on the upper lip. Pur of body rather long.

Colour. Upper parts, limbs, and tail jet-black, the basal half of

the dorsal hairs ferruginous, the extreme base white ; the frontal

band, the cheeks to behind the ears, sides and front of neck, with

chin and upper breast, white ; rest of lower parts deep and bright

ferruginous, which tinges the inner side of the limbs.

Toung wholly rufous white or pale isabelhne.

Dimensions of stuffed adult specimen (a female) : head and body
20 inches long, tail 23.

Two specimens, an adult female and a young one, are preserved

in the Berlin Museum. According to Blyth, these were obtained

by Heifer in Tenasserim. Peters says nothing of Heifer, nor

could I learn anything in Berlin of the original collector of the

specimens, although on the stand, besides the locahty, is the name
Prof. Strempel. The circumstance that so beautifully coloured

and conspicuous a species has not been noticed again tends to raise

some doubt as to the species really occurring in Tenasserim. At
the same time, Smirus piceus, said by Peters (P. Z. S. 1866,

p. 429, note) to have been received with Semnopithecus chryso-

gaster, appears to be identical with a variety of Sciurus erythrceiis

that occurs in Cachar.
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22. Semnopitlieciis "barbel. Barhe's Leaf-Monlcey.

Presbytis barbei, Bhjth, J. A. S. B. xvi, p. 734; id. Cat. p. 14; id.

Mam. Birds Burma, p. 11.

Semnopithecus barbei, Anderson, An. Zool. Res. p. 12 ; id. Cat. p. 48.

No crest. Hair on the crown npt I'acliating. Whiskers long.

Beard short. Hair on the vertex slightly lengthened, but not so

distinctly as in S. ohscurus.

Colour. Blackish bi'own to black above and below, with a silvery

greyish wash on the upper parts and outside of limbs. Eyebrows
and whiskers black. Naked face bluish black.

Dimensions. Head and body 19-5 inches, tail 29.

Distribution. The types were from the interior of the Tipperah
hills. This species has also been obtained by Anderson on the

L'awadi just above Mandalay in Upper Burma, and further north
in the Kakhyen Hills, and by Mr. Ossian Limborg on Muleyit
mountain west of Moulmain in Tenasserim. Mr. Limborg's spe-

cimens have been identified by Dr. Anderson, but require com-
parison with the monkey from the same neighbourhood identified

as S. phayrei by Colonel Tickell.

Habits. Similar to those of other members of the genus.

Anderson observed this monkey in parties of from thirty to fifty.

They were not shy.

It is possible that this species, of which I have not been able to

examine specimens, is only a variety of S. obscurns. This was
Blyth's view at one time (J. A. S. B. xxiv, p. 711), and Anderson
(I. c.) has shown that there is much similarity in the skulls of these

two forms. Both have rounded orbits and a comparatively elon-

gate interorbital region. Blyth, in his Catalogue and in his list

of Burmese Mammals, however, classed S. barbei as closely allied

to S. femoralis, if not identical. This scarcely appears to me
borne out by the description.

23. Semnopithecus phayrei. PJiayre's Leaf-Monhey.

Semnopithecus obscurus, Blyth, J. A. 8. B. xiii, p. 466, nee Beid.

Presbytis phayrei, Blyth, J. A. S. B. x\i, p. 73.3 (1847) ; id. Cat.

p. 15.

Semnopithecus argentatus, Blyth, Horsjleld, Cat. p. 7.

Presbytis cristatus, Baffles, apud Blyth, Mam, Birds Burma, p. 9,

nee Raffles.

Semnopithecus phayrei, Anderson, An. Zool. Res. p. 34 ; id. Cat. p. 49.

Myouk-myek-kweng-hpyu (monkey with white orbits), Burm. ; Myouk-
hynyo, Arakan and Tavoy ; Ge7ig, Talain ; Ddthwa and Shatvd me,
Karen.

A somewhat peaked, longitudinal median crest on the vertex.

Hair of crown elongated, directed backwards, not radiating.

Whiskers long, partly covering the ears. In the skull the supra-

orbital ridges are but little developed, and the orbits are less
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rounded than in S. harhei and S. ohscurns. The occipital region ia

nearly vertical.

Colour. Above dark ashy brown, darkest on the head and extre-

mities, includiug the tip of the tail, the basal portion of which is

albescent. Back from shoulders to loin silvery, or glistening.

Whiskers same colour as crown. Underparts whitish or white,

this colour not extending on 'to the limbs. Eyelids and a broad

area above the eyes whitish or white ; an area including the mouth

Fig. 10.

—

Semnc/pithecus phayrei. (From a drawing by Col. Tickell.)

and lips, and extending from the nostrils to the chin, flesh-colour
;

hairs around mouth white ; remainder of face leaden black.

Youug the same colour as adults ; the very young are, however,
straw-coloured according to Tickell.

Dimensions. An adult female, according to Tickell, measured

:

head and body 23 inches, tail 30, hand 4|, foot 6. Anderson
gives much smaller measurements : head and body 18"2 inches,

tail 21-2.
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Distribution. Arakan, the Bassein district of Pegu west of the

Bassein river, where I shot this monkey myself, and Northern
Tenasserim, near Moulmain, where the same species apparently

was obtained by Tickell (J. A. S. B. xxviii, p. 428, and MS. notes)

and by Mr. W. Davison.

In Tickell's unpublished notes there is an excellent coloured

drawing and description with several details of anatomy &c., taken

from an adult female that he obtained east of Moulmain. The
drawing, from which the accompanying cut is taken, represents an
animal greyer in colour than Arakan specimens, and the hands and
feet are blackish above, contrasting strongly with the colour of the

limbs. The lower parts are white on the lower abdomen and
inside the thighs only ; elsewhere they are ashy grey. This animal

may have been an example of S. albocinereus, Desm. (S. siamensis,

Miill. & Schl.), but I am rather disposed to refer that species to

S. femoralis.

Habits. Phayre's Leaf-Monkey is found in dense high forests, or

amongst bamboos on the hill-sides and on the banks of streams,

usually in flocks of twenty or thirty individuals. It is very shy

and wary, and is consequently more often heard than seen, the

whole flock when alarmed rushing through the forest, shaking the

branches violently and leaping from tree to tree. But occasionally,

as Tickell observes, an old male stays behind in a safe post of

vantage on the top of one of the highest trees, where he may be

heard uttering his short deep alarm-cry at frequent intervals. This

cry is an angry bark not unlike that of the Hanumau. I was once

well scolded from a tree by an old monkey, I believe of this species,

on the edge of a half-deserted clearing in Southern Arakan. I had

done nothing to offend his monkeyship, but he evidently considered

me as something unusual and suspicious. Blyth observes that the

young of this species, besides making a whining noise to express

their wants, emit a cry that might be mistaken for the mew of

a cat.

24. Semnopithecus ohscurus. TJie dmhj Leaf-Monkey.

Semnopithecus obscurus, Reid, P. Z. S. 1837, p. 14 (no description)

;

Anderson, An. Zool. Res. p. 25 ; id. Cat. p. 46 ; Thomas, P. Z. S,

1886, p. 66.

Presbytis obscurus, Blyth, Cat. p. 14 ; id. Mam. Birds Burma, p. 10.

Lotong or Lotong-itam, Malay.

Hair of crown directed backwards, not radiating, becoming

lengthened at the back, so as to form a pointed projecting tuft on

the occiput. Whiskers long.

Colour. As a rule dark ashy grey on the head, body, and limbs,

varying, however, to blackish brown ; feet and hands black ; lower

parts rather paler; tail as a rule lighter than the body. The
lengthened hair on the occiput conspicuously paler, sometimes
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whitish. The nape aud sometimes the middle of the back often

brownish. Mouth and eyelids whitish, remainder of face black.

A female obtained by Mr. Davison at Bankasiin, in the extreme

south of Tenasserim, has the crown of the head and middle of the

back hair-brown, sides almost black ; long hair of occiput, limbs,

tail, and underparts brownish grey ; feet black above, as usual.

The young are of a vivid golden ferruginous colour, which soon

changes to dusky ash, the rufous colouring remaining longer on
parts of the head, throat, flanks, and thighs, and longest of all on
the terminal portion of the tail. Probably the female described

above retained the coloration of the young on the limbs and tad.

Dimensions. In an adult male the head and body measured
21 inches, tail 32. An adult male skull from Tenasserim * in the

British Museum measures in extreme length 4'25, basal length 3,

and zygomatic breadth 3'5. In an adult female skull the corre-

sponding dimensions are 3*8, 2-7, and 2'8o inches.

Distribution, Malayan Peninsula, Siam, and the Tenasserim

provinces.

25. Semnopithecus femoralis. The banded Leaf-MonTcey

.

Semnopithecus femoralis, HorsJieM, Appendix Life Sir T. S. Bcrffies,

p. 642 (1830) (no description) ; Martin, Charlesicorth''s Mug. N. H.
\\, p. 436 (1838); Cantor, J. A. S. B. xv, p. 175; Hvrsf. Cat.

p. 10; A^iderson, An. ZooL Res. p. 30; id. Cat. p. 52; Thomas,

P. Z. S. 1886, p. 66.

Two distinct radiating centres, one on each side of the forehead

behind the supi'aorbital ridge. Hair of the occiput elongate,

forming a crest as in S. obscnrus.

Colour. Blackish brown to black, except upon a varying portion

of the under surface, which is white, and always includes the lower

abdomen and inside of the thighs. Sometimes the latter colour

extends only to the knee, in other specimens it passes down the

inside of the leg to the heel, and also occupies the centre of the

chest, the inside of the arm, and the lower surface of the tad.

except near the tip.

Dimensions. Anderson gives head and body 19 inches, tail 22
;

but no measurements from fresh individuals are available.

Distribution. Borneo, Sumatra, and the Malay Peninsula, ex-

tending north into Tenasserim. A specimen was obtained by Mr.
Davison at Bankasun in South Tenasserim.

Nothmg is recorded of the habits of this species.

I am strongly disposed to suspect that S. siamensis, Midi. &
Schleg. (S. albocinereus apud Cantor), is a grey form of this

species.

* This is one of a large collection of Indian skulls in the British Museum
labelled as presented by the late Dr. Oldham. The collection was made by

Mr. W. Theobald, and entrusted by him to Dr. Oldham for presentation to the

Museum.
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Suborder LEMUROIBEA,

The Lemurs or Half-Apes, Prosimice of some authors, differ so

widely from the Monkeys, both externally and anatomically, as to

have been classed by many naturalists in a distinct order. The
principal distinctions are the form of the skull and teetb, the

greater extent to which the cerebellum is uncovered by the cere-

brum, the greater development of the poUex, and the long claw-

shaped nail on the second digit of the foot in Lemurs, and the

presence in these animals of a perforate clitoris, a two-horned
uterus, and a bell-shaped, diffuse, and non-deciduate placenta.

The skull in Lemurs has a long narrow muzzle ; the orbits are not
surrounded by bone behind, as in Monkeys, but open freely

beneath the bony orbit into the temporal fossa ; and the lachrymal

foramen, instead of being internal, opens on the outside of the

skull. The upper incisors are, in nearly all Lemurs, divided by a

toothless interspace in the middle of tlie upper jaw ; and the

lower incisors are long, narrow, and projecting ; whilst the lower

canines are, in most of the forms, only distinguished from the

incisors by greater depth, and have been, by sevei'al writers,

counted as incisors. In most species, too, the anterior or first

lower premolar is larger than the second and third, and resembles

a canine, whilst the other premolars and molars are very different

in shape from those in all the Old-World Monkeys (those of the

Marmosets are intermediate in form), beiiig more or less ovate in

section instead of rectangular. Most of the characters enumerated
as distinguishing the Lemurs are found also in other and lower

orders of Mammalia. (For additional details on the Lemuroidea,

see Mivart, P. Z. S. 1873, p. 503, and ' Encyclopaedia Britannica,'

article "Lemur.")
The Lemuroidea ave divided into three families

—

Lemuridce, com-
prising the greater number of the genera ; Tarsiidce, consisting of

a single genus and species, Tarsius spectrum, found in the Malav
Archipelago, but not known to occur on the continent of Asia

;

and Chiromyidce, also comprising a solitary representative only, the

Aye-Aye of Madagascar. The first family is alone represented in

South-eastern Asia.

Family LEMURID^.

Two genera occur within our area, aU the others are restricted

to Africa and Madagascar, the majority being peculiar to the last-

named island. The two found in India, Ceylon, and Burma are

thus distinguished :

—
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I. Either only two upper incisors, or four of unequal size

;

the inner pair much larger than the outer. Tail

present, but very short. Limbs not remarkably
slender Nycticebus.

II. Four small upper incisors of equal size. Tail none.

Limbs very slender LoKiS.

The lemurs of the Oriental region afford one of the most
remarkable and interesting examples of geographical distribution

known. The nearest allies of Nycticehus and Loris are two genera,

Perodicticus and Arctocchus, found only in West Africa. Nycti-

cebtis has an extensive range east of the Bay of Bengal, but has not

been recorded from the Himalayas ; Loris is peculiar to Southern

India and Ceylon.

Genus NYCTICEBUS, Geoffroy, 1812.

Syn, Stenojjs, y. d. Hoeven.

Head short ; limbs moderately stout ; body slender ; tail very

short ; ears short, rounded, and covered with hair ; eyes large and
approximate ; second digit of both hand and foot very short, that

of the foot with a long claw, all the other digits with a broad nail.

Fig. 11.—Skull of Ni/cticebiis tardigradus.

The skuU is globular behind ; the muzzle produced, but not very

narrow anteriorly ; orbits large. The greatest breadth of the skull

is across the zygomatic arches. Vertebral formula : C. 7, D. 16-17,

L. 6-8, S. 3, C. 11-12.

Dentition
1_1 3—3
W' V^- 3=3' When there

4 "- 4 ' " 1—r f" 3—3' "• 3—3*

are two pairs of upper incisors, the inner are much larger than

the outer. The last upper molar has but three weU-developed

tubercles, two outer and one inner.

26. Nycticebus tardigradus. The slow Loris.

Lemur tardigi-adus, L. Sy.^t. Nat. p. 44 (1700), excl, syn.

Nycticebus bengalensis, Oeoffr. Ann. Mus. xix, p. 104 (1812).
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Nycticebiis tardigradus, Bhjth, Cat. p. 18; Jerclon, Mam. p. 14;

Anderson, Cat. p. 94.

Nycticebus ciuereus, A. Milne-Edw. Nouv. Arch, du Mus. iii, 1867,

Bull. p. 11, pi. 3 ; Anderson, An. Zool. Res. p, 103 ; id. Cat. p. 94.

Sharmindi hilli (basliful cat), H. ; Lajjar or lajjaivoti bdnar (bashful

monkey), Bengali ; Myouk-moung-ma (monkey's concubine), Burmese

;

Myouk hlioum/, Tavoy; Kasyng, Talain; Tacheng, Karen; Kiikang

and Bruh-samnndi, Malay.

Fur very close and woolly, covering the whole body and face

with the exception of the nose and lips. The short hairy ears and
the short tail are almost concealed beneath the fur. As a rule,

there are four incisors in the upper jaw, but one or both of the

outer pair may be wanting.

Fig. 12.

—

Nycticebus tardigradus, Teuasseriiu variety.

(From a drawing by Ool. Tickell.)

Colour. There are two principal varieties, differing in colour and
somewhat in size, found in the countries east of the Bay of Bengal.

The more common and larger of the two is that called N. henga-

lensls by Greoffroy, and N. c'merem by A. Miliie-Edvvards, and is

the var. A of Blyth's Catalogue, This is ashy grey above, and
rather paler below, more or less silvery on the back, and often

rufescent on the rump, the fur being dark ashy at the base. A
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chestnut-brown stripe runs down the back from the crown to the

loins, but does not expand into a broad patch on the crown. Each
eye is surrounded by a dark brown circle, broadest above ; a

narrow space in front between the two orbital rings is whitish or

white. A small oval patch, including each ear, is also brown.
Nose and soles of feet flesh-coloured \^'here naked.

The other variety is, as a rule, smaller and rufescent grey above,

paler below ; the dorsal stripe is broader, and often deep rich

brown ; it usually expands into a broad rufous expanse on the

crown, including the ears but not the eyes, which are always
surrounded by a brown ring.

A third form is figured from Tenasserim by Tiekell, from whose
drawing the accompanying cut is taken. In this, which is pale

rufescent, the dorsal stripe simply bifurcates on the forehead, one
band running to the circle round each eye.

This leads to the type known as N. javanieus, in which there are

four brown bands running down the head and face from the crown,
one to each eye and one to each ear ; the interspaces pale, and those

between the eyes white. This variety, or race, is said to be

peculiar to Java, and rather smaller in size than the others, and to

have almost constantly only two upper incisors. Schlegel, too,

states that it has eight lumbar vertebra; instead of six. It is very

doubtful, however, if any of these disiiuctions are constant.

Dimensions. An adult male from U])per Burma, according to

Anderson, measured : head and body 13-jJ inches long, tail 0-75, fore

limb and foot 7"2, hind limb 9. Jerdon gives- a greater length, 14-5

to 16 inches. All these are taken from the large northern variety.

A Tenasserim adult male, measured by Tiekell, was 12-75 inches

long. Two adult skulls measure 2*5 and 2*65 inches in extreme
length, 2-2 and 2-3 in basal length, 1*7 and 1'8 broad across the

zygomatic arches. A Javanese skull is only 2'lo, 1*85, and l"5o

inches in the three dimensions.

Distribution. Throughout the countries east of the Bay of

Bengal—Burma, Malacca, Siam, and the islands of Sumatra, Java,

and Borneo. Common in Assam, Sylhet, &c., and extending west
to the neighbourhood of Rangpur and Dacca, but not found in the

Himalayas.

Habits. Purely nocturnal and arboreal. This animal feeds on
leaves and shoots of trees, fruits, insects, birds' eggs, and young
birds. It has been observed by Tiekell to raise itself on its hind
legs and throw itself upon an insect. As a ride it is silent, or

only utters a feeble crackling sound, but when angry and about
to bite it emits a tolerably loud growl or grunt. When captured,

it is at first apt to be savage and prone to bite, but soon becomes
very gentle and docile.

Tiekell, from whose MS. the above notes are chiefly derived,

says :—" This animal is tolerably common in the Tenasserim
provinces and Ai'akan, but, being strictly nocturnal in its habits, is

seldom seen. It inhabits the densest forests, and never by choice

leaves the trees. Its movements are slow, but it climbs readily,
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and grasps with great tenacity. If placed on the ground, it can

proceed, if frightened, in a wavering kind of trot, the limbs placed

at right angles. It sleeps rolled up in a ball, its head and hands
buried between its thighs, and wakes up at the dusk of evening to

commence its nocturnal rambles. The female bears but one young
at a time."

Genus LORIS, Geoffroy, 1796.

Head short ; nose narrow ; body slender ; limbs very slender

and long; tail Avanting : ears larger than in JS^i/ciicebus, rounded,

and naked towards the margin ; eyes very large and close

together.

Skull with orbits that are very close together, merely separated

by a very thin bony plate, and so large that the breadth across the

orbits is greater than that across the zygomatic arches ; muzzle

narrow anteriorly. Yertebrse : C. 7, D. io, L. 8, S. 3, C. 6-8.

Dentition: i. ^, c. ^, pm. |^, m. ^. The upper incisors all

small and of equal size,

developed tubercles.

Hindmost upper molar with four well-

Fig. I'd.—Loris graciliis.

27. Loris gracilis. The slender Loria,

Loris gracilis, Geoffr. Magasin Encyclopedique, An 4' (1796), t. i,

p. 48 ; Bhjth, Cat. p. 19 ; Jerdon, Mam. p. 15 ; Anderson, Cat.

p. 97.

Stenops gracilis, Kelaart, Prod. p. 9.

Devdnga-pilK, Tel. ; Tevdngu, Tarn. ; Nala and Adavi-mamishija, Can.

;

Chinge-Kuli, Kurg ; Una happulava, Cing.
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Fur very close, soft, and rather woolly ; ears thin, rounded, naked
towards the edge, of moderate size, considerably larger and more
conspicuous than in the slow Loris.

Colour. Dark earthy grey, more or less rufescent above and on the

outside of the limbs, often with a silvery wash. Dorsal fur

whitish (occasionally ashy near the skin), with a blackish I'ing near

the end and white tips. Lower parts much paler. Some speci-

mens of the young are much more rufous, almost ferruginous. A
narrow white stripe between the eyes expanding into a broader

area on the forehead ; sides of face, including the eyes, darker.

Dimensions. Length of head and body about 8 inches, arm 5,

leg 5-6. Skull of an adult 2 inches long from occiput to end of

nasal bones, which project beyond the premaxillaries ; basal length

1*5; breadth 1"25 across the orbits, 1*2 across the zygomatic

arches.

Distribution, Southern India and Ceylon, in the lowland forests,

not, so far as is known, at any considerable elevation above the sea.

This species does not appear to have been recorded as far north as

the Godavari valley. It may probably be found on the West coast

of India, in the Southern Concan, near Ratnagiri, but even this is

not clearly ascertained. According to Jerdon, it appears to be

rare on the Malabar coast, but common in the forests of the
" Eastern Ghats " (probably the hills south of the Ivistna river).

Habits. Very similar to those of Nt/cticebus tardir/rachts, except

that the slender Loris is rather quicker in its movements, though still

slow in general. Like its ally, it is purely nocturnal and arboreal

;

living upon shoots and young leaves, insects, birds' eggs, birds, and
lizards. It is said to be very fond of honey or syrup. It sleeps

rolled up in a ball with its head between its legs, grasping its perch

with its arms.

According to Jerdon, numbers are occasionally brought to the

Madras market. The eyes are a faAourite remedy of the Tamul
doctors for certain eve-diseases.



Order CARNIVORA.
Whether tlie members of the great group of flesh-eating Mam-

mals, comprising cats, civets, ichneumons, hyjenas, clogs, weasels,

badgers, otters, racoons, bears, seals, and their allies, are structu-

rally inferior to the Primates or not, is a question on which some
difference of opinion exists ; but there can be no question as to the

superiority of organization shoun by the higher Caruivora when
compared with any other mammalian order, except that containing

Man and the anthropoid Apes. The superiority is quite as well

marked in the development of the brain as in that of the body and
limbs.

The Carnivora are animals with never less than four toes on each

foot, all the toes being armed with claws. The pollex and hallux

are never opposable. The teeth comprise incisors, canines, and
molars. The incisors are, with very few exceptions, three on each

side of each jaw—the outer, especially in the upper jaw, being

larger than the others. The canines are well developed. There is

a milk-dentition. The condyle of the lower jaw is a transverse

half-cylinder, working in a glenoid fossa of corresponding form,

hence the movement of the jaw is only up and down, not lateral.

The stomach is simple. Thec.iecum is short or absent. The uterus

is bicornuate ; the placenta deciduate, and often zonary. The
mamma) are abdominal. The clavicle is often absent, and when
present imperfect. In many forms there is a bony septum inside

the skull, between the cerebrum ana cerebellum.

Thei'e is but little difference of opinion amongst naturalists as to

the limits of the Carnivora ; the only point on which the agree-

ment is imperfect is as to whether the seals should be included in

the order or classed separately. When they are included, as in the

system here followed, they form a separate suborder, called Pinni-

pedia, distinguished by having the whole external form modified

for an aquatic life, the hind feet especially being converted into

paddles. The teeth of the molar series, both premolars and molars,

are similar to each other in size and form. Nearly all seals inhabit

cold climates, and none are found in India or the neighbouring

countries. The Carnivora vera or Fissipedia are fitted for a

terrestrial or partially terrestrial life, arid have the teeth of the

molar series in each jaw dissimilar in size and form, thei'e being

always one tooth on each side, above and below, that is especially

modified, and that is, in the majority of the families, larger than

the other teeth: this is the sectorial, caruassial, or flesh-tooth.

E
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The teeth in front of it are more oi' less sharp, pointed, and com-

pressed ; those behind are broad and tiiberculaled. The sectorial

in the upper jaw is the hindmost jiremolar, acd consists of a more

or less compressed bicuspid or Iricuspid crown on tworoois and an

inner lobe supported by a third root. In the Ur^Ulcr, in which the

sectorial teeth are ill-developed, the inner lobe and root are want-

ing. The lower sectorial is the first true molar, and consists of two

roots supjwrting a bilobed compressed crovAn, with, in general, a

keel and an inner tubercle ; both of which, however, are wanting

or rudimentary in the most s]:»ecialized Caruivora, as the Felklci'.

in

H

i.—Upper sectorial teelh of I. Fch's, II. Cavis, ITT. Urs?is. (Flower,

Tt. Mainmali.a, ' Encycloiiadia Eritaimica.').— ], aiitci-ior, 2, middle, ,'!,

Fig. 14.

Art. Mammalia, ' J'Jncycloji

posterior c\isp oC blade; 4, iiiiiei- lobe siipjiort( d on distiuct roots; i>, inner

lobe posterior in position, and without distinct root, cliaracteristic of tlie

Urgif/(p.

Suborder FISSIFUDIA.

As already mentioned, the limits of this suborder (or order

according to some \\riters) are generally admitted ; but the sub-

division into sections and familii's is ditlicidt, owing to the com-
plicated relationships between the different genera. The majority

live entirely iipon animal food ; but a few, like the bears, feed on
a mixed diet, of which vegetables form a portion. A coiisiderable

nundi(>r, as the cats and dogs, walk on their toes, and areknov\n as

Digitigrade, whilst others, for instance the bears, rest upon their

])alms {palma) and soles (phinta) and are distinguished as Planti-

grade; ; a s()mev\hat intermediate mode of jirogression, f(miul in the

weasels, otlers, and badgers, being termed Semi])]aiitigrade. This

distinction has been extensively employed in classiiication, but is

del'eclivf^ for I'dradoA^imis, ArviiciiK, and Criqiloprocid are more or

less ])]aiifigra(le, allliough in oilier respects nnicli more nearly
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allied to the digitigrade cats and civets than to any of the planti-

grade or suhplautigrad(i C^xriiivora. Mr. H. N. Turner * and
Professor Flower t have proposed to divide the order into three

sections, named y^^luroklea, C't/aoidea, and Arctoidca, from the Grreek

names of the cat, dog, and bear respectively, each of these animals

being typical of a particular section, and the distinctive chai'acters

being taken principally from the base of the skull and the develop-

ment of a caecum. Some other characters taken from the gene-

rative organs support this classification, which is employed in the

following table. The accompanying cut of part of a wolf's skull

will serve to illustrate the distinctions mentioned, and a dog's or

jackal's skull will be found precisely similar in all essential points

to a wolf's, and will serve for comparison.

Fig. 15.— Part of tlie base of the skull of a Wolf {Cauis lupzis).

(Flower, P. Z. S. 18(59, p. 25.)

c. The condyloid foramen. I. The foramen lacerum poiticum. car. The
carotid canal, e. The eustachian canal, o. The foramen ovale. a. The
posterior, and a', the anterior opening of the alisphenoid canal, p. The par-

occipital process. m. The mastoid process, a.m. The external auditory

meatus. (/. The glenoid foramen.

* P. Z. S. 1818, p. 8ti.

t P. Z. S. 1869, p. 4. This paper contains numerous details of anatomy.

e2
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A. Auclitovy bulla much dilated, rounded, and (except

in Hi/o'nida') divided into two chambers by a

septum, liouy auditory meatus short. I'ar-

occipital procftss flattened against tlie bulla and
(except in ITi/anido') not projecting behind.

Condyloid and glenoid foriimiua concealed or

wantiug. Cajcum small ^LXIROIDEA *.

a. Head short ; •'» or 4 teetli in upper molar series,

y in lower : dorsal vertebrfe 13; claws sharp,

curved, and (except in Cyncelurus) com-
pletely retractile. Toes 5

—

4 1. Felidae.
h. Head elongate ; 5 or teeth in mol.ar series of

each jaw; claws variable. Toes usually 5—5. 2. Viverridae.
c. Head elongate ; 4 teeth in upper molar series,

3 or 4 in lower, all small and widely sepa-

rated ; claws blunt. Toes 5—4 Proteleidae.

d. Head slightly elongate ; o teeth in upper molar
series, 4 in lower ; dur.-^al vertebr?e 15 ; claws

blunt, not retractile. Toes 4—4 3. HyaenidaB.

B. Auditory bulla much dilated, rounded but not

divided. Bony auditory meatus short. Par-
occipital process flattened against bulla, but

projecting behind. Condyloid and glenoid

foramina distinct. Crescum elongate, and gener-

ally folded on itself CYNOIDEA.
a. Premolars ;j^, true molars variable

( ^ ^."jl.^-

in all Indian forms) ; claws exserted, blunt,

non-retractile. Toes 5—4 (except in Lycaon) 4. Canidae.

C. Auditory bulla not rounded nor divided, most
prominent on inner border and sloping thence

forwards, backwards, and outwards, flattened

off towards the meatus, the lower lip of which
is prolonged. Paroccipital process prominent,

quite free from bulla. Condyloid and glenoid

foramina distinct. No csecuni. Toes 5—5 .. ARCTOIDEAf.
a. True molars ^^ (one tubercular molar behind

the sectorial above and below). Noalisphenoid
canal 5. Mustelidae.

h. True molars ^., (two tubercular molars in

upper jaw, one in lower, behind sectorial) .. (5. Procyonidas.

c. True molars ;^^. An alisphenoid canal .... 7. Ursidae.

Of the above-named families one only, Proteleidce, containing a
single species, Proteles cristatus, peculiar to Southern Africa, is not
found in the Indian region. The remaining seven are rei)res('iit((l.

* Foi- anatomical details of classification see Mivart, P. Z. S. 1882, pp. 1,%,
4r)9.

t For auiitouiical details see Mivart, P. Z. S. 1885, p. 340.
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^LUROIDEA.

Family FELID^.
This, the most typical and highly specialized group of flesh-

eating maininals, and that to which the term " beasts of prey " is

especially applicable, comprises the various kinds of cat, all of

which, despite great differences in size, are closely allied and resemble

each other in almost all details of structure. In the cat, the whole
organism is peculiarly adapted for the capture and killing of other

animals for food ; the armature of teeth and claws, the power of

speed for a short distance, the excessive muscular development
and activity, are all combmed to enable a feline to seize and kill

animals, in some cases, superior in size to itself *.

The cats are distinguished from all other families of Carniuora

by having a rounder head and more highly specialized teeth ; the

canines and sectorial, or flesh-teeth, in particular being highly

developed weapons for cutting and tearing, whilst the remaining
teeth of the molar series are poorly developed. The claws also are

adapted for inflicting severe wounds, and are applied to the

armature of a foot worked by powerful muscles, and, in the case

of the fore legs, with unusual freedom of action, as may easily be

seen by comparing the movements of a cat's fore limb with those

of a dog's. The vertebra? are C. 7, D. 13, L. 7, «. 3, C. 13-29.

There is no alisphenoid canal.

The dental formula in the Felidce is i. ^, c. \~, pm. -^ or

^^, m. ^^. The outer incisors are much larger than the others,

especially in the upper jaw. The canines have, in many species,

a sharp hinder edge. The anterior upper premolar is small, has a
single root (except in F. planiceps), and is often lost in old skulls,

whilst it is always wanting in the adults of some species, as in

F. ruhiginosa and the Lynxes. The second upper premolar is two-
rooted, pointed, with a large central lobe preceded by one small

cusp and followed by two. The third upper premolar, the sectorial

or flesh-tooth, is by far the largest of the molar series, and bears

three roots or fangs, with a crown consisting normally of four

lobes, three along the inner margin and an inner lobe, the develc^D-

ment of which varies in different species. The hindmost tooth is

the true molar, which is small, bears two roots and a flattened

crown, and is placed with its longer axis nearly at right angles to

that of the pixMuolars. This tooth, like the anterior premolar, is

often lost in old animals.

The teeth of the molar series in the lower jaw consist of two
premolars, similar in shape, each being, like the second upper
premolar, quadricuspid, with two roots, the anterior premolar

rather smaller than the other; behind these is the sectorial, or

* For a complete account, of tbe cat's auatomy, see Dr. St. George Mivart's

work entitled 'The Cat,' published in 1881.
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true molar, witli two roots and two nearly equal lobes, each ending

in a point, the points diverging but connected by a sharp cutting-

edge. Tliere is sometimes a rudimentary hinder tubercle or
" talon."

The deciduous or milk-teeth are of course much sn)aller ; but

resemble in form the permanent teeth that succeed them, with the

exception of the second milk-molar in each jaw and the third in

the upper. The second upper milk-molar is three-fanged, and
much resembles in form the permanent third preuiolar or sectorial,

whilst the third milk-molar resembles the uj)per true molar in shape,

but is relatively larger. The second lower milk-molar somewhat
simulates the lower lirst true molar or sectorial, but the anterior

lobe is smaller tlian the second, and behind the latter are two
posterior tubercles.

The claws are perfectly retractile (partially in Cjinidurus). The
terminal or third phalanx of each digit is atl ached to the side, not

the end, of the second, and is drawn back by a retractor ligament

attached to the proximal end of the third phalanx, and passing

through a bony sheath on the iirst phalanx.

All cats are tridy digitigrade. The pollex, or thuud). is well

developed and has a large cla\\', but is not used in walking, l)eing

more proximally situated than the other digits. There is no hallux.

There is a thick pad for each toe, that for the pollex being smaller

than the others, and a large median pad bet\Aeen Ihe four toes on
each foot. A seventh small pad exists on the fore leg on the

outer palmar surface of the metacarpus.

The organs of sight and hearing are well de^eloped and the

senses acute. The long vibrissa?, commonly called whiskers, are

delicate organs of touch. The tongue is co\ered \\ith rough
papillaj directed backwards, and adapted to remove flesh from
bones. The intestines are comparatively short, being from twice

to five times the length of the body.

Cats are found in all the Continents, but are wanting in the

Australian and Madagascar regions.

The Felidce comprise oidy two genera, both of which are found
in India. They are thus distinguished :—

CItiws perfectly retractile ; iuner cusp of upper sectorial

well developed Felis.

Claws iin perfectly retractile ; inner cusp of ujiper sectorial

rudimentary CvN^ELVitus.

A moiuigraph of the family, with excellent coloured figures of

all the species by Wolf, has been published by Mr. D. G. Elliot.

Several forms of fossil Felidce ha\ e been discovered belonging to

both living and extinct genera. In the Siwaliks of North-western
India remains of Rve species of Felis, one of which, F. cristdta,

nearly equalled the tiger in size, have been found, together wi)h
those of two forms of the great sabre-toothed feline Mnflurrodits,

an extinct type with enormous canines, and jaw-fi-;igments indi-

cating two other genera, yEluroijule and uEluruji^i.s, the latter
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peculiar to the Indian Pliocene. Some bones of Ix'lines have also

been found in Indian Pleistocene deposits, but they have not been
identified with certainty.

G-enus FELIS, Linaa)us, 176G.

This genus is perhaps represented by more species in India and
its dependencies than in any other tract of the earth's surface

equal in area.

Fig. 1().—Skull of Felis uluerri/ui. (Gray, P. Z. S. 18G7, p. 268.)

iS;jnoi>sls of Indian, Ceijloiiese, and Burmese Sj^ecics.

A. Ears of moderate length, not tufted, or with
short hairs only at the end.

a. Large, tawny throughout ; tail tufted at

the end F. ho, p. 50.

b. Large, transversely striped ; tail not tufted. F. tit/iis, p. 58.

c*. Spotted thronghout, spots ou body less than
2 inches iu diameter.

a'. Large, exceeding 5 feet from uose to

tail-tip F, /xtrdus, p. (J7.

b'. Less than 5 feet from nose to tail-tip.

a". Tail about one fomlh of total length

(from nose to tuil-tip) F. viverrina, p. 76.

b". Tail about one third of total length.

a. No distinct longitudinal bands ou
crowu ; ears pointed F, ornata, p. 84.

8. Distinct longitudinal bauds on
crown ; ears rounded.

a. Upper molar series 3 on each
side ; tail unspotted , . . F. rublginosa, p. 8L

li'. Upper molar series 4 ; tail

spotted above F. benyalcnsis, p. 78.

d. Large spots, exceeding 2 inches in diameter,

or irregular blotches on the body.

a'. Large, pale grey or whitish with dark
rings ou body F. uncia, p. 71.
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b'. Brownish grey or tawny, with large

irregular blotches or irregular black

bands.

a". Total length from nose to tail-tip over

5 feet in adults F. nchnhmi, p. 72.

b". Total length under 5 feet F. marmoruta, p. 74.

e. Uniformly coloured or with more or less

indistinct transverse bands; size moderate
or small.

a'. Chestnut (rarely dark brown) above
;

tail whitish below F. temmincki, p. 75.

b'. Silvery grey or buff; fur long, thick,

and soft F, manid, p. 83.

c'. Tawny or grey.

a". Tail less than one third of total

length F. chans, p. 80.

b". Tail about one third of total length ;

transverse bands much more distinct F. torquata, p. 85.

B. Ears long, pointed, with a pencil of hair

exceeding half an inch in length at the end.

n. Tail about one fourth of total length .... F. caracal, p. 88.

b. Tail less than one fifth of total length. . . . F. fi/n.r, p. 89.

28. Felis leo. . The Lion.

Feiis leo, L. Si/st. Nat. i, p. GO (1766) ; Bhfth, Cat. p. 53 ; id. P. Z. S.

18ij3, p. 182 ; Jerdon, Mam. p. 91 ; j). G. Elliot, Mon. Felidce,

pl.i.

She)', Babar-shcr, Singh, Hindi ; Untia-b(Ujh (Camel-tiger), Guzerati

;

Sdwach, Kattywar ; Shinyal, Bengali ; Siih or Suh (S , Siminy $ , Kash-
miri ; liastar, Brahui.

Pupil round. A heavy inane of long hair (varying in length

however) all round the neck and on the sides and crown of the

head in adult males only. Tail about half the length of the head

and body, well tufted at the end, a small horny point at the tip,

surrounded by the tuft. Caudal vertebra) 24 or 25.

The skull of a lion is thick, heavy, and massive, with a broad

zygomatic arch and well-marked sagittal and occipital crests. The
superior surface is remarkable for its flatness ; the postorbital

processes, too, are vei'y nearl}' in the same plane as the foreliead.

The posterior termination of the maxillary bones on the face

between the orbits is o])posite the end of the nasals. The exposed

portion of the presphenoid bone in tlie n)esopterygoid fossa is very

narrow, and usually flat. The lower edge of the mandible is

convex, owing to a small projection below the hindmost lowest

molar. In all these characters the skull of a tiger differs.

Colo^n-. Tawny (pale yellowish brown) everywhere, except the

black tail-tuft and the outside of the ears, which are black towards

the base, but not at the tip ; the hairs of the mane in the prime of

life are also more or less black-tipped. Young cubs are marked

with darker spots or irregular bands, and faint spots may often be

seen on the belly and sides of almost adult or even adult animals,

especially females.
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Dimensions. Head and body 5g to 65 feet long, tail 2^ to 3.

A male measured': head and body 5 feet 11 inches, tail "2 feet

11 inches; a female 5 feet 5 inches and 2 feet 7 inches. A lion

measuring 8 feet 9| inches was 3 feet 6 inches high. The female

is considerably smaller than the male, and, as with tigers, some
individuals probably are larger, others smaller than the above

extremes. The hairs of the mane are 10 inches to a foot long

in some Indian lions. A skull of an adult male lion measures in

extreme length 13 inches, breadth across zygomatic arches 9*4,

Distribution. In India the lion is verging on extinction. Th.ere

are probably a very few still li\ing in the wild tract known as the

Gir in Katty war, and a few more in the wildest parts of Eajputaua,

especially (Southern Jodhpur, in Oodeypur, and around Mount
Abu. About 20 years ago lions were common near Mount Abu,
several were shot near Gwalior, Goona, and Kola, and a few still

existed near Lalitpur, between ISaugor and Jhansi. One is said to

have been killed near Goona in lb73. In 1864 one was killed

near ISheorajpur, 25 miles west of Allahabad ; and when the railway

was being made from Allahabad to Jubbulpoor, in 1866, a fine

lion, with a good mane, was shot by two of the engineers near

the 80th milestone from Allahabad. About 1830 lions were
common near Alimedabad. Several years previously, in the early

part of the century, lions were found in Hurriana to the north-

ward, and in Khandesh to the south, in many places in Eajputana
(one w as shot in 1810 within 40 miles of Kot Deji, in Bind), and
eastward as far as Eewah and Palamow. It is probable that this

animal was formerly generally distributed in jS'orth-western and
Centsal India*. I have never heard of lions in Cutch, and suspect

Jerdou was mistaken in supposing them to be found there.

Eastward and north of India the lion is not found, and almost

the oidy part of Westeim Asia in which it is common is in Meso])o-

tamia and part of South-western Persia. As is well know n, this

animal abounds throughout Africa.

Varittii's. Yov a long time it was supposed that the Indian lion

was maneless, and in numerous books on natural history there are

accounts of the " Maneless lion of Guzerat " {F. leo yuzrattensis,

Smee, Trans. Z. S. i, p. 165, pi. xxiv ; P. Z. S. 1833, p. 140). It is

probable that maneless male individuals may occasionally occur,

and it is well known that lions in some parts of Africa, €.(j.

the Cape and Algeria, have longer manes than in other tracts. It

is also asserted that lious inhabiting forests have shorter manes,

owing to the hairs being pulled out by thoruy bushes, but this is

doubtful. It is certain, however, that some adult Indian lions

have well-developed manes, and the typical maneless Guzerat lion

in the British Museum is immature. The lion figured by Captain

Smee was shot near Ahmedabad, and was a short-maned lion,

similar to most Persian or Abyssinian animals.

* J. A. S. E. xxxvi, pt. 2, p. 189; P. A. S. B. 18GS, p. 198; Journ. Gcog.

Sjc. 1S7U, p. -204.



58 TELID-E.

JJdhiLs. Tlio liabits oE tigers tind lions are iov t!io must part

similar, except that tlie tiger inhabits more wooded fouiitries.

Both animals are mainly nocturnal in their movements, sleeping

in the daytime and wandering greatly in search of food at night.

Both are excessively powerful, and able to kill large animals, such

as full-grown cattle, horses, or even camels for food, and botli

occasionally kill men, and are greatly feared by the iidiabitauts of the

country. Eound anin)als of so ferocious a nature a series of myths
have naturally collected, and it is dillicult to unravel the true from the

false in such traditions. It is not surprising that even intelligent

sportsmen, finding that particular classes of natives have a singu-

larly accurate knowledge of the haunts and habits of wild animals,

should not alv\ays be able clearly to distinguish which of these

habits have actually been observed, and which are merely traditional,

both being equally believed in by the narrators.

Lions are perhaps bolder than tigers, and certainly much more
noisy, their habit of roaring, especially in the evening and at night,

having necessarily attracted the attention of all who have been in

countries infested by them. Of the two the tiger, though standing

lower, is heavier in the body, and I think the more powerful animal.

In India lions feed chiefly on deer, antelopes, wild pigs, cattle,

horses, donkeys, and camels, and used formerly to kill many of the

latter. Whether lions usually kill their prey, as tigers do, by

breaking the neck, I cannot say ; in the only cow I ever saw that

had been killed by a lion (in Northern Abyssinia) the vertebrae

were not dislocated. I also saw a lioness hold a camel by the

throat for some minutes, without attempting to break its neck.

Lions are more easily tamed than most of the felines. .They
often breed in confinement*. The period of gestation is about 108
days, and from three to six young (in India it is said two to three)

are commonly born in one litter. The eyes aro open at birth.

Young lions want the maiu^, which becomes gradually develo]jed

after the full growth is attained.

29. Felis tigris. The Tujcr.

Fflis tigris, L. Syst. Nat. \, p. 61 (1700) ; Blyth, Cat. p. 5-1 ; Jcnluii,

Mum. p. 92 ; D. G. Elliot, Man. Fel pi. i'ii.

Bdtjh, Shcr (female Bdf/lnii, Shcrni), II.; Ndhar, iSc/a-idi/Ii, II. uf
Central India; B(ihr,V.\ Mazar, I'aluclii ; Shinh, Siiidhi ; Paddrsnii,
Kashmiri; Fatdjiat-bdgh, IVd/idf/, Malir. ; Crv-rdf/Zi, I>eii^^. ; Tut, Sad,

Hill tribes of liiijniebiU; Garuoilidla, Kol. ; Ldkhra, Uraon ; Krudi,
Kuudh ; Kitla, 8oiithal, IIo and Korku ; I'dli, Tani., Tel., Mai., and
tiond ; I'dli-redda-pdli, Pcram-pilU, Tarn. ; I'cdda-pdli, Tel. ; Berai'n-

pdli, Jyddau, Mill. ; Kuli, Can.; i\'^/r/, Knrg ; Bini, BUrsIi, Toda; Tdt/,

Tibetan; yV/Vc^ or 7';V/.-, Bliot. ; <*(V/</<rwy, Lepcha ; Kch-va, Linibii ; !Sclii,

Aka; Matud, CJaro; Kla, Khasi: Sa, Ba<jdi, Tekhu, KJutdi, Na<ia

;

Ilumpi, Kiiki ; Sumi/o, Abor. ; Su, Khaniti; Siromj, Sin^pliu ; Kii,

Manipuri; Mii^i, Kacliari ; Ki/a, Buiinese ; Kla, Talain ; Klii, But/ia-o,

Tupuli, Karen ; Jlt^o, 81ian ; Biiium, JIariinau, Malay.

* For an excellent account, of the lions bred in the Dublin Zoological

Garden.^, sco V. Eall, Trans. lioy. Irish Academy, xxviii, p. 721!.
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Pupil rouud*. Htiii- of tlie dieeks from beliiiid the eiirs round

the sides of the neck considerably lengthened in adult males, so

as to form a ruff. Hair of body short and close (but varying

in length somewhat with the season). Tail about half the length

of the head and body, tapering gradually, not tufted at the end.

Tail vertebrae 22 to 2(3.

The skull is very niassi\e and heavy, the zygomatic arches

excessively wide and strong, and the crests for attachment of the

muscles highly developed. On an average the skull is even larger,

wider, and more massive than that of the lion. The facial suri'ace

is considerably more convex, the maxillary bones terminate

posteriorly between the orbits in front of the nasals, and the lower

surface of the presphenoid in the roof of the posterior nares is

much broader than iu the lion, and is generally raised into a ridge

along the middle. The lower surface of the niandible is nearly

straight to near the angle, then slightly concave. Consequently

the skull of a tiger, with the lower jaw attached, rests firmly on a

Hat surface, whilst the posterior portion of the skull nowhere

touches the surface. This is not the case with any other great

feline, except ])erhaps the jaguar.

Colour. Ground-colour, al)Ove and on the sides, varying from

pale rufous to brownish yellow, below white, striped transversely

with black throughout the head and body. The tail is marked

\\ith black rings. Ears black outside, with a large white spot on

each. The ground-colour is much more rufous in some animals

than ia others, and forest tigers are probably darker and redder

than those inhabiting the thin jungles of Central and Southern

India. Young animals, too, are more brightly coloured than old.

The young are born striped. Both black and albino tigers have

been" met with, though both are very rare. Mr. C. T. fiuckland

tells me that he once saw a black tiger that had been shot near

Chittagong ; whilst an albino tiger was exhibited in London, at

Exeter Change, early in the century, and figured by Grifflthf

.

IJiinensions. Adult males measure 5| to 65 feet from nose to

insertion of tail, the tail being about 3 feet long. In a male

9 feet 4 inches long, measured by Tickell, the head was 1(J inches,

neck 12, body 4 feet, tail 3 feet 2 inches. Females measure about

5 to 5| feet i'rom nose to rump. The height at the shoulder is

about 3 feet to 3 feet 6 inches. The usual measurement of tigers

by sportsmen is from the nose over the curves of the head and

back and along the tail to the tip. Thus measured full-grown

tigers are generally 9 to 10 feet long, tigresses 8 to 9 ; but tigers

have been kdled 12 feet in length, and 1 myself shot an apparently

full-grown tigress only 7 feet 6 inches long, and another specimen

that had cubs with her measured only 7 feet 8 inchesj. The skull

* Jerdon is in error in stating that the pupil is vertical.

t Griffith's ' Cuvier,' ii, p. 44i.

I A very good account of the measurements of tigers is given in Sterndale's

' Mammalia of India,' pp. 162, 527. See also Sir J. Fayrer, ' Nature,' June 27th,

1878, xviii, p. 219. By both tigers measuring over 12 feet are recorded. Tickell,

in his MS. notes, states that he once saw a tiger that measured 11 feet 9 inches.
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of a male tiger 9 feet 7 inches long measured 13 inches in extreme

length, 12 in basal length, and 9 in breadth across the zygomatic

arches ; that of a large Xepal tigress 10 inches in extreme length by

7*8 in zygomatic breadth. But an enormous skull from Purueah

measures according to Sterndale 15-25 by 10-5. Sanderson found a

bulky, well-fed male tiger to weigh 25 stone (350 lbs.), and Elliot

gives the \Aeight of two large male tigers as 360 and 380 lbs., aud

of a large tigress 240 lbs. Forsyth gives mucli higher weights,

but it is not clear whether he actually \\eighed tlie animals.

Distribution. Throughout India, Burma, and other parts of

South-eastern Asia, Java, and Sumatra, but not Ceylon, nor, it is

said, Borneo. The tiger occurs in suitable localities throughout a

great part of Central Asia, and is found in the Valley of the Amur,
the Altai Mouurains, around Lob jN'or in Eastern Turkestan,

about the Sea of Aral, on the Murghiib near Herat, on the

southern coast of the Caspian (Hyrcania), and in the Caucasus,

but not in Tibet, Afghanistan, Baluchistan, or Persia south of

the Elburz Mountains on the Caspian.

In India tigers still occur wherever large tracts of forest or

grass-jungle exist; btifc within the last 20 or 30 years the number
of these destructive animals has been greatly reduced, and they

have now become scarce, or have even in some cases disappeared

entirely in parts of the country where they formerly were common.
This has been the case especially throughout a lai'ge area of the

Central Provinces, in many parts of Bengal, and several districts

of the Bombay Presidency. In the forests at the base of the

Himalayas tigers are common, and they ascend the hills occasionally

to an elevation of 6000 or 7000 feet, but none are found in the in-

terior of the mountains. The species is entirely wanting through-

out Baluchistan, Afghanistan, and the other countries due west of

India, and is only found in a few places in Upper Sind aud the

western Punjab. It is wanting in Lower Sind and Cutcli. To the

eastward, in Assam and Burma, tigers are generally distributed.

The absence of tigers in Ceylon would seem to indicate that this

animal has only recently migrated into Southern India, more
recently than most of the other mammals, the majority of which
are found on both sides of Palk Straits.

Jlahits. Eor a full account of the habits of tigers, on which more
has been written than probably on any other wild animal, reference

may be made to numerous works by Indian sportsmen. Foremost
amongst these are Sir J. Fayrer's ' The Koyal I'iger of Bengal,'

Stenulale's ' Seonee ' and 'Natural History of Indian Mammalia,'
Forsyth's admirable ' Highlands of Central India,' Sanderson's

equally accurate ' Thirteen Tears among the Wild Beasts of

India,' aud McMaster's ' iS'otes on Jerdon's Mammals of India.'

The first gives an accoiuit of the tiger in the grass-jungles and
swamps of the Ganges valley, the second and third describe the

animal haunting the forests of the Central Provinces, the fourth

writer's experience was mainly gained in Mysore, and that of

the iifth in the hills of Southern India.



FELIS, 61

Tigers are monogamous. The period of gestation is about 14 to

15 weeks, and from 2 to 5 young, and occasionally it is said even

6, are produced at one time. I have on more tliau one occasion

known four cubs to be cut out from a tigress's body after death.

There is no particular season for breeding. Toung cubs are found
at all times of the year. The tigress is said to avoid the male
when about to bring forth, and to hide her young from him ; but

tigers are occasionally, though not often, seen accompanying
tigresses and cubs. The young remain with the mother until

nearly or quite full-grown ; and when more than two tigers are

found consorting together, the party consists in general of a

tigress and her full-grown offspring, the old tiger occasionally

associating with his family also. Porsyth observes that a tigress

cannot have young more frequently than ouce in three years,

because the cubs take about that time to attain their full growth.
These animals are usually found solitary or in pairs, less fre-

quently in parlies of from three to six. They remain at rest during
the day, and roam about at night in search of food. Their
wanderings are considerable, and frequently extend to many miles

in the course of the night, a preference being given to well-beaten

tracks or sandy beds of streams. On these, in the early morning,
every incident of the night's adventures may be traced by an
experienced tracker. The tiger sometimes continues his stroll in

the early morning, and his movements, as Forsyth remarks, " may
often be traced up to eight or nine o'clock by the voices of monkeys
and peafowl, the chatter of crows and small birds, and the bark of

saiubar and spotted deer."' The alarm-cries of all these animals
are quite peculiar and different from their ordinary calls ; but it

must be remembered that the cause of their alarm may be a leopard,

a wild cat, a bear, a dog, or even in some cases a man, and not
necessarily a tiger.

The tiger usually takes up his abode for the day in deep shade,

especially in the hot season, and in general near water under a
dense bush or tree, in high green grass, or in thick low cover such
as green rushes, tamarisk, or some of the other plants that grow in

the beds of streams. Not unfrequently a high bank affords him
the cool shade he loves, and in rocky parts of the country caves

are frequently resorted to ; where ruins exist in jungle they are

often a favourite abode. A well-known habit of all wild animals,

but especially remarked in the case of the tiger, is the regularity

with which paiticular haunts are selected in preference to others

that appear equally well suited. Some one patch of high nul grass

near the river-bank or on the edge of the swamp, one dense thicket

of //tow (Taman.v) ov jdman (Em/enia) amongst a dozen apparently
similar in a stream-bed, one especial pile of rocks amongst hundreds
along the hill-side, will be the resort year after year of a tiger,

and Mhen the occupant is shot, another, after a brief interval, takes

his place.

Tigers, especially in the cold and wet seasons, when there is

abundance of cover and water, are great wanderers, roaming from



G2 FELID.?;.

I^lace to place, tliougli probably kee]nng in general within an area

of 15 or 20 miles in dianieter. In the hot season from March to

June their range is usually more restricted, as vegetation is dried

up or burnt except near the few spots where Mater is still found.

As has already been remarked, tigers are very much less in the

habit of roaring than lions are. AVhere the latter are common
scarcely an evening passes without their being repeatedly heard.

I have often been in places \^'here tigers were equally abundant,

but it is an exception for their roaring to attract attention *.

Their usual call is very similar to that of the lion, a prolonged

moaning, thrilling sound, repeated twice or thrice, becoming louder

and quicker, and ending with three or four repetitions of the last

portion of it. Besides this, there is a peculiar loud " woof" pro-

duced wlien the animal is disturbed or surprised, a growl that it

utters when provoked, and the well-known guttural sound of rage

repeated two or three times when it charges. When hit by a

bullet a tiger gcMierally roars, but tigresses, at all events, very

often do not; 1 have on three occasions at least knovvn a tigress

receive a mortal \a'ou]k1 and pass on without making a sound.

Tigers swim wt'll and take readily to wat(n', even crossing arms
of the sea. They but rarely ascend trees, and appear quite incapable

oL' climbing a vertical stem, large or small, it is true that they

liave been knovvn to take men out of trees, from heights it is said

of even 18 or 20 feet ; but sucb cases are always due to some pecu-

liarity in the tree, a sloping trunk, or a fork 8 or 10 feet from the

ground, from which the animal can get a fresh stai-t. As a rule a

tiger, like other mammals, pays no attention to men in a tree even
a very few feet from the ground, if they do not move or speak.

In fact tigers are much less addicted to springing than is popu-
larly supposed, and rarely move their hind legs oft' the ground
except to clear an obstacle. Still they are capable of springing

some distance. They have a habit, like cats, of scratching wood,
and often show a ])redilection for the trunk of a particular tree,

on which the marks of their claws may be seen up to a height of

10 or, it is said, 12 feet.

The ordinary game-eating tiger of the forest lives mainly on deer

and pigs, and avoids the neighbourhood of human habitations.

Almost all tigers, however, occasionally kill cattle. The wild

animals commonly eaten by tigers are pigs, deer of all kinds, nylgai,

four-horned antelope, and porcupines. The last are evidently a

common prey. I have repeatedly, in the Central Provinces, when
skinning tigers, found fragments of porcupine-quill encysted be-

neath the sldn. Peafowl may be slain at times, but mon; often,

I think, by leopards than by tigt^rs, and the same may be said of

monkeys. Bears, though not often attacked, occasionally fall

* It, is 1 rue tbfit my own experience wjis at not quite the same time of the year.

I have been repeatedly in jun^fle.s inhabited by tigers from November till .June,

and C)nly in lion-haunted tracts in .luly and August. I'lit all travellers notice

the noisiness of lions.
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victims; I have more tliaii once seen unmislakable remains of a bear

that had been chn'oured ; and Sanderson relates an instance of a

tiger that was said to have taken habitually to the slaughter of bears

for food. Young gaur are occasionally killed, but the full-grown

animal is more than a match for most tigers. Instances are said to

have been known of even young elepliants being attacked, one such

is mentioned by McM aster. In fact a hungry tiger will probably

kill any other animal he can for food. He is said to have been

observed catching and eating frogs ; and Mr. 8imson found tigers

in Eastern Bengal, during iiunidations, feeding upon fish, tortoises,

crocodiles, and large lizards, and he once killed a tiger the pouch

of which was crammed with grasshoppers or locusts. It is not to

be suj)posed that the tiger's prey is killed without a struggle, and
the more powerful animals sometimes beat off tlieir assailants,

whilst instances have been recorded in which large boars have killed

tigers that attacked them, the two having in some cases been fomul

dead together.

Great numbers of domestic animals are killed by tigers annually,

and many of the latter appear to live entirely upon cattle. Oxen
are the ordinary prey of the catlle-eating tiger, who is often an

older animal than the game-killer, having l)ecome by long experience

more cunning and less afraid of man. Tigresses with cubs also

often quarter themselves upon a village and subsist in luxury on
the flocks and herds of the villagers. Sheep and goats are not so

often attacked, tigers having a distinct preference for beef, but

ponies, and even horses and camels, are occasionally killed. Buf-

faloes in a herd are fully able to defend themselves, and generally

attack a tiger, many incidents being recorded in which they ha^e

rescued their herdsman ; but tigers often kill young buffaloes if

they are found away from the herd.

There has been much discussion as to the manner in which the

tiger kills its prey. The popular notion was, and probably still is,

that the tiger springs upon its victim from a distance, and either

kills the animal by one blow of its paw, or tears the throat with its

teeth and sucks the blood. All this is certainly incorrect, so far,

at all events, as cattle are concerned ; small animals may perhajis

be killed by a blow of the paw. I have seen many oxen tliat had

been killed by tigers, and in numerous cases (always, I think, when
I ascertained the point) the neck had been broken, whilst in several

instances, despite the marks of fangs upon the throat, the great

blood-vessels of the ]ieck were untouched, and claw-marks were
confined to scratches on the forequarters. All these details agree

with the description given by Sanderson from the accounts received

from herdsmen. According to these, the tiger does not spring upon
his prey :

" clutching the bullock's forequarters with his paws, one

being generally over tiie shoulder, he seizors the thi'oat in his jaws

from underneath and turns it upwards and over, sometimes springing

to the far side in doing so, to throw the bidlock over and give the

wrench which dislocates its neck. This is frequently done so

quickly that the tiger, if timid, is in retreat again before the herdsman
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can turn round." It is probable that with smaller animals the tiger

does not always take the ti-ouble to break the neck, and in the case

of large beasts such as buffaloes and gaur, which he is unable to

overthrow, he occasionally hamstrings them, I think by a blow with

his claws, but am not sure. I have twice known instances in

which buffaloes were left hamstrung by tigers. Tigers sometimes
undoubtedly kill or disable by the fearful blows they can give with

theirpaws, but the above is, I believe, their usual plan of Idlling oxen.

Sterudale confirms Sanderson's account, and also points out that

a tiger very rarely springs upon his prey ; he probably takes advan-
tage of the mouiemtary paralysis produced by his appearance to

make a short rush and to seize the animal he intends to devour.

He generally stalks as near as he can, but he has been seen to

gallop after animals for some distance before seizing one of them.
I quite agree with Sanderson, who regards " the ^•enerable belief

in tigers sucking the blood of their victims *' as one of the numerous
myths that have collected around beasts of prey in the course of ages.

If an animal is struck down in the daytime, the body may
be dragged some distance, but is usually left untouched till even-

ing. At or soon after nightfall, or occasionally in quiet places

before sundown, the tiger returns to the kill (known as ghara or

mara), and, if the spot is open or otherwise unsuited for his repast,

drags the body to a more convenient place. The enormous mus-
cidar power of the tiger is shown by the way in which he can
transport large carcases of oxen or buffaloes over rough groinid, up
and down steep banks and through thick bushes. Tie sometimes
lifts the body completely off the ground ; Sanderson mentions an
instance in which a bullock, -weighing about 400 lbs., was thus

carried for 300 yards. He almost always commences by eating

the intestines and hindquarters. As a rule he remains near the

kill, sometimes rushing out upon any intruder and driving away
jackals, Aiiltures, and other carrion-feeders ; but more often he
hides the carcase under bushes or leaves, and retires to a neigh-

bouring thicket beside water. If very hungry, a tiger will devour
both hindquarters the first night. If undisturbed, he generally re-

mains about three days near the carcase, feeding at intervals. In one
case, so far as I could learn, a large ox was completely devoured in

48 hours, only a few fragmeuts of bones and the contents of the

stomach being left. Forsyth says that a tiger which lives entirely on
cattle kills an ox about once in five days, and passes about two days

after finishing his last victim without looking about for food, though

he will strike down another quarry if it comes near him. Young
tigers are more destructive than older animals, and when one gets

amongst a herd of cattle, he frequently kills seAoral, apparently in

pure wantonness. A tigress with cubs, too, is frequently very

destructive, partly, it is said, in order to teach the young tigers to

kill their own prey. An animal that has been tired at, especially

if he has been wounded, when returning to the kill, will freiiuently

never again return to the body of his prey, but kill afresh w hen
hungry.
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It is well known that, although tigers as a rule kill their own food,

they do not disdaiu oarrion ; in numerous instances they have been
known to eat animals killed by sp^-tsmen and even bullocks that

had died of diseasl. Cases are even on record in which a tiger

that had been shot has been devoured by another of his own species.

The ordinary game- or cattle-eating tiger is the greatest of cowards
in the presence of man, and often allows himself to be pelted off

from the animal he has seized. Sterndale mentions a case in which
a herdsman laid bis heavy iron-bound staff with impunity across

the back of a tiger who had seized one of his cows ; and T. once found
two young children, the eldest not more than 8 or 9 years old,

left in jungle to drive a tiger away from the body of a bullock

he had killed, and to prevent his eating it or dragging it away.
The half-wild inhabitants of the Indian fox-ests have but little fear

of ordinary tigers ; and after some 20 years' wanderings in large

part through tracts infested \Aith tigers, I agree with Forsyth
that, except in the haunts of a man-eater, there is little danger in

traversing any part of the jungles. Bears are, I think, more to be

feared than tigers. The only tigers not being man-eaters that are

dangerous are tigresses with young cubs, and occasionally a hungry
tiger who has just killed his prey. Of course this only refers to

unwouuded tigers ; a tiger that has been wounded will usually

attack any one who approaches him, but even he will not charge

home against a body of men, and one successful method of shooting

tigers and following them when wounded is founded on this cir-

cumstance.

The man-eater is, to quote Forsyth, " a tiger who has got very

fat and heavy, or very old, or who has been disabled by a wound,
or a tigress who has had to bring up young cubs where other game
is scarce. All these take naturally to man, who is the easiest animal

of all to kill, as soon as failure with other prey brings on the pangs

of hunger." A tiger that has once taken to man-eating viill pro-

bably, having got over his innate fear of the human species, con-

tinue to live upon the same prey, though it is the exception for

even man-eaters to confine themsehes to human food. Still a few
do so to a great extent, and a fearful scourge such a tiger becomes.

The destruction of human life by tigers is still considerable in India,

and the whole takes place in comparatively thinly peopled portions

of the couutry. Thus in Lower Bengal alone in six years 1860-66,

4218 persons were killed by these animals. In all probability

nearly the whole destruction was caused by a very small percentage

of the tigers inhabiting the country.

Forsyth says that great grazing districts, into which cattle come
for a limited season only, are always the worst for producing man-
eating tigers. There is much reason for believing that a tigress,

who has taken to preying upon man, brings up her cubs to the

same mode of life. A man-eater generally becomes cunning and
suspicious beyond all ordinary tigers, and around this, the most
terrible of all wild animals, myths and legends centre until it is

difficult to know what is true and what is false. Many of the
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wolf-legends of Europe may be found repeated and intensified in

connection with the Indian tiger. Foremost among these tales is

of course the wehr-wolf superstition—a belief that certain men
have the magical power to transmute themselves at will into wild

beasts. But the most remarkable of all is the creed, universal in

the Central Provinces and generally prevalent, I believe, throughout

India, that the spirits of those men who have been killed by a

tiger attend him and sit upon his head, and that they not only w arn

him against danger, but, entertaining malice against their fellow-

men, aid him to destroy them. This superstition exists amongst

many races.

Tigers or representations of tigers are actual objects of adoration,

or, to speak more correctly, propitiation, amongst some of the

wilder tribes of the Indian Peninsula ; and one form of oath in

Courts of Justice is, or was formerly, administered on a tiger's skin.

Various parts of the animal, such as the front teeth, the claws, the

whiskers, and the rudimentary clavicles (birnuJch), are preserved as

amulets and charms. The whiskei's, Jerdon says, in some parts of

Southern India are considered to endow the fortunate possessor

with unlimited power over the opposite sex. In other parts they

are regarded as a deadly poison, and are destroyed as soon as a

tiger is killed.

To one peculiar and wide-spread myth, the relations between

tigers or lions and jackals, some reference will be found under the

head of the latter.

The destruction of so dangerous an anin)al as the tiger is natu-

rally one of the principal objects both of the native shiktiri, who
kills for the reward given by Government, and varying from Es. 5

to Rs. 50 in different districts, and of the European sportsman.

The common native plan, adopted occasionally by Europeans, is to

build a platform, or machcii), in a tree, either close to the carcase

of an animal that has been killed by a tiger, or to a spot where a

live animal, usually a bullock or young buffalo, is tied up as a bait,

and to shoot the tiger when he comes to feed on the carcase or to

seize the bullock. Another system, adopted by Europeans from
Indian chiefs, is to drive the jungles with a line of elephants, the

sportsmen shooting from howdahs. This is often almost the only

practicable plan in the great plains of Bengal and Upper India,

which are covered with grass from 8 to 20 feet high.

In the smaller jungle-patches of Central and Southern India,

tiger-shooting is chiefly attempted in the hot season, and the tiger

is either driven by beaters past a tree on which the sportsman sits,

or followed up, either on an elephant or on foot. Baits, usually

young buffaloes, are tied out in selc^cted spots, in order to induce

the tiger to kill, and remain during the heat of the day in places

convenient for finding him ; and native trackers, many of whom
could probably vie with the far-famed American Indians them-

selves, are employed to follow up the animal and ascertain where
it is lying. A full account of this method is given by Forsyth in

the ' Highlands of Central India.' Occasionally, especially when a
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tiger has been wounded, a herd of buffaloes are employed to drive

him out of the cover, which they do very effectually, charging him
in a body if he does not retreat.

In some parts of Southern India a plan is adopted of enclosing

a small area of jungle, into which a tiger has been traced, by nets.

The animal is then speared or shot when occasion offers. A full

account of this method is given by Sanderson in the work already

quoted. According to Jerdon, in the Wynaad tigers are driven

into a net and speared by a particular class of natives.

It would be impossible to notice all the methods adopted for de-

stroying tigers. In some parts of the country ti'aps are used, but
the cage-trap, though often successful in capturing panthers, is

seldom so with tigers. Tigers are occasionally taken in pitfalls.

A kind of figure-of-4 trap with a heavy platform loaded with
stones, that falls upon the tiger and crushes him, is used in parts

of Orissa and, I believe, elsewhere. In Burma a bow is set with a

poisoned dart, and let off by a string across the path. Spring-guns

have also been used. Poisoning t he carcase of an animal killed by a

tiger is also resorted to in some cases, strychnine being chiefly used

for the purpose by Europeans, but it is not always effective.

The age to which tigers live is not clearly ascertained. Sander-

son mentions an instance in which he killed a lai'ge cattle-eating

tiger that had been known to haunt a particular group of villages

for twenty years. This animal showed no signs of age except that

his coat was becoming light-coloured.

Tigers captured young are easily tamed, and many of the adult

animals in menageries are perfectly good-tempered, and fond of

being noticed and caressed by those whom they know. They have

repeatedly bred in confinement, though not so freely as lions, and
the cubs more rarely survive.

30. Felis pardus. The Leopard or Panther,

Felis pardus, L. Syst. Nat. i, p. 61 (17G6); Blyth, Cat. p. 55; Jerdon,

Mam. p. 97 ; Elliot, Mon. Fel. pis. vi, vii.

Felis leopardiis, Schreb. Sduyeth. ill, p. 387, pi. ci ; Kelaart, Prod. p. 45.

Tendwa, Chita, Sona-chita, Chita-hiUjh, Adndra, H. ; Palang, Pers.
;

Diho, Baluch. ; Suh, Kashmiri ; Tidua, Sriyhas, Bundelkand ; Gorhacha

or Borhacha, Deccan ; Karda, Astiea, Sinyhal, Bibia-bdyh, Mahr. ; Ten-

dutca, Bibla, Bauris of Deccau ; Hojiiga, Kerkal, Canarese ; leon-Kula,

Kol. ; Jerkos, Pabaria of Eajmehal; Biirkdl, Gorddy, Gond. ; Sonora,

Korku ; Chirii-thai, Tarn. ; Chinna-pidi, Tel. ; Pali, Mai. ; Kutiya, Cin-

galese ; Bui-hira, Tahir-he, Goral-he, or Ghor-he, hill-tribes near Simla

(according to Jerdon, generally known as Lakhar-bayha, a name elsewhere

used for the hysena) ; Sik, Tibetan; Syik ox Syiak, or Sejjiuk, Lepcha
;

Kajenyla, Manipuri ; Misi jxitrai, Kam-kei, Kuki ; Hurrm koti, Morrh,

Rusa, Tekhu Khaia, Kekhi, Naga ; Kya-lak or Kyn-thit, Burmese ; Kla-

preung, Talain ; Kiche-phong, Karen ;
Rimau-bintany, Malay.

Pupil circular. Tail varying from rather more than half to

about three quarters the length of the head and body. Caudal

vertebrae usually 24 or 25, but varying, it is said, from 22 to 28.

f2
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The upper surface of the skull is arched, as in the tiger, but the

lower jaw is convex beneath, as in the lion, the condyle being

proportionally nearer the angle even than in the latter. When a

leopard's skull, with tin? mandible attached, is placed on a flat

surface, the hinder part of the skull almost always touches that

surface.

Ground-colour above from rufous to yellowish white or pale

brownish yellow, sometimes darker, sometimes paler ; below white.

The whole animal is spotted. The spots or rosettes on the back,

sides, and dorsal portion of the tail are black externally, pale-

coloured within ; they vary much in number, size, and form ; the

suiTounding black border of each spot is more or less interrupted,

an unbroken ring being of rare occurrence, whilst the inner pale

area is sometimes darker than the ground-colour outside, but

usually the same. The spots on the head, distal portions of the

limbs, and lower parts have no pale centres. Young leopards are

of a brownish colour, and the spots are much less clearly defined.

Dimensions very variable, the total length of head, body, and tail

together ranging from 5 to 8 feet. A large male measured :—
Head and body 4 feet 9 inches, tail 3 feet 2 inches ; total 7 feet

11 inches (Jerdon). A smaller animal 3 feet 10 inches and 2 feet

10 inches; total 6 feet 8 inches {Ticl-eU), Height at shoulder

about 2 feet. An average-si/.ed skull measures 6"9 inches in basal

length and 5 inches wide across the zygomata ; but in the series of

adult skulls in the British Museum the basal length varies from
5*6 inches to 8"1.

Distribution. Asia generally, with the exception of Siberia and
the high Tibetan plateau. Found also throughout Africa. In
India, Burma, and Ceylon this animal is generally distributed, ex-

cept in parts of Sind and the Punjab. Fossil remains have been

found in Great Britain, Spain, France, and Germany.
Varieties. By very many writers, and amongst Indian naturalists

by Sykes, Elliot, Horsfield, Hodgson, and Sterndale, it has been
thought that there are two species of Indian leopards—a larger and
a smaller. Even Jerdon appears to have been in doubt on the

subject. Most of the sportsmen who have hunted in Central

India and many native shikaris distinguish these two forms, and
in parts of the country there is some appearance of two races—

a

larger form that inhabits the hills and forests, and a smaller form,

commoidy occurring in patches of grass and bushes amongst culti-

vated fields and gardens. The larger form is said to have a shorter

tail, a longer head with an occipital crest, and clearly defined spots

on a paler ground-colour. The smaller form has a comparativelv

longer tail, a rounder head, less clearly defined spots, aiul rougher
fur. I cainiot help suspecting that the difference is very often

due fo age*, as in the case of the supposed two species of four-

horned antelope, for younger leopards have rounder heads, \\ ithout

* Tickcll, I find, iu bis MS. notes malics the same suggestion.
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any occipital ridge to the skull, and rougher fur than older animals.

I have for years endeavoured to distinguish the two forms, but
without success. The size of the animal, the number, form, and
closeness of the spots, and length of tail are all extremely variable

characters. The animals found in the damp forests of the Hima-
layas, Bengal, Assam, and Burma are darker and i-edder in colour,

and have the spots larger in proportion to the interspaces, than the
paler-coloured leopards of the Indian Peninsula ; and I tliink some
of the leopards of Central India are larger than is usual elsewhere.
I cannot myself, as I ha\e said, in many cases determine to

which of the two supposed forms an Indian leopard-skin should be
referred, yet I can tell most African skins * at a glance, as the
spots are very much smaller ; and there is a race inhabiting Persia,

and found in Baluchistan and the mountains of Siud t, that differs

widely from all the others and is quite intermediate in coloration

and spotting between the leopard and the ounce, the resemblance
to the latter being increased by the long fur and thick hairy tail.

These two varieties, the African and the Persian, however, pass by
insensible gradations into the ordinary form ; and I cannot find

any difference in the skulls or evidence to satisfy me that there is

any constant distinction between different races of leopards, pards,

or panthers. This is the conclusion at which Mr. Blyth also

arrived.

A black variety of the leopard is not uncommon. The spots on
this can still be traced if the skin is viewed in certain lights, but
the general colour is luiiform black, the colour of a black cat. This
i'orm, though distinguished by some writers as Fells melas, is un-
questionably only a \ ariety, the occurrence of black and spotted

cubs in the same litter having been repea^^edly recorded. Black
leopards are more common on the hills of Southern India and in

Travancore than in other parts of the peninsula ; they are also

said to be of frequent occurrence in the Malay Peninsula. A
white (albino) leopard is figured in Buchanan Hamilton's
di'awings.

Habits. The habits of leopards differ materially from those of

tigers. The leopard is much more lithe and active even than the

tiger, climbing trees readily, and making immense bounds clear off

the ground. The leopard is often found in the neighbourhood of

villages, hiding during the day amongst the crops or in the bushes

about cultivation, and carrying off sheep, goats, and especially dogs,

at night. In pursuit of his prey he seems to have but little fear

of man ; he will enter outhouses, native huts, or even tents. He
cares but little for the neighbourhood of water even in the hot
weather, his favourite haunts being rocky hills covered with thick

scrub, and he is generally found in caves and under piles of rocks.

* Probably the true F. leopardus of Erxleben &e. and F. pardus of Temminek.
t Probably F. Mlicma, Val. See Alston and Danford, P. Z. S. 1880, p. 51.

I bave a fine skin, for which I am indebted to Mr. H. E. Watson, from the
Khirthar range on the western frontier of Sind.
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He can conceal himself in the most wonderful way, his spotted

hide blending with the ground, and liis lithe loose form being com-

pressible into an inconceivably small space. I quite agree with

Forsyth, from whom I have taken several of the above traits, that

he is more courageous than the tiger ; if bi'ought to bay, the

leopard wnU charge again and again with the utmost ferocity.

Large leopards, or panthers as Jerdou calls them, often kill

cattle, ponies, donkeys, and large deer such as sambar, but the

smaller varieties have to content themselves with inferior prey.

The leopard, however, is absolutely without prejudice in the matter

of food—all beasts, birds, and, I believe, reptiles that are not too

large to kill or too small to catch are the same to him ; he will

strike down an ox or bound upon a sparrow. If he has a predilec-

tion, it is probably for dogs and jackals. He is a terrible foe to

monkevs, and kills many of the hanumans or langurs who inhabit

the rocky hills in which he delights. Leopards, like tigers, some-

times kill their prey by breaking the neck ; but I am disposed to

believe that they frequently either tear open the throat or hold it

in Iheir jaws and strangle their victim. However, I have not had

many opportunities of seeing animals killed by them. They carry

away the body like tigers, and hide what they do not eat, very often

in a tree.

Leopards occasionally take to man-eating and, owing to their

boldness, become even a more fearful scourge than tigers. In two
parts of India, the Sonthal Pergunnahs south of Bhagalpur, and

!Seoni in the Central Provinces, at about the same time (1857-00),

leopards were singularly destructive to human life, taking men,

women, and children by night out of houses, or off the machans or

platforms built in the fields to watch the crops from. One leopard

near Seoni, commemorated by Sterndale and Forsyth, is said to

have killed 200 human beings in two years before he was shot.

The idea that leopards object to cross water, though supported

by an observation of Blyth's that a tame animal showed great

aversion to wetting his feet, is erroneous. Like other wild animals,

they svA'im well.

The leopard, as a rule, is a very silent animal, rarely, except

when provoked, uttering a sound. When surprised and when
charging, he makes noises similar to those made by a tiger ; but

his call is very different. I have occasionally heard a sound which

agrees with the description I have received both in Africa and in

India of this animal's cry, and which corresponds to the account

of it given by Captain Baldwin in the ' Large Game of Bengal.'

It consists of a peculiar harsh noise between a grunt and a cough,

repeated quickly three or four times. Forsyth calls it a harsh

grating roar.

The period of gestation does not appear to have been accurately

recorded, but is said to be about the same as in the tiger and

lion, or fifteen weeks. The young are born about February or

March in the Peninsula of India, and a litter usually consists of

two, three, or four cubs. They probably take about the same
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time as a tiger, three years, to arrive at full growth. Young
leopards are more ditlicult to tame than tigers or lious ; and, even
when tamed, are less to be trusted. On the whole, this feline has

an exceedingly bad character.

Leopards are killed in large numbers by native shikaris, but,

despite the greater .prevalence of the species, fewer leopards than

tigers are shot by European sportsmen. This is due to the difficully

of tinding leopards, owing to the manner in which they conceal

themselves and to their independence of water, and also to the

extremely difficult aim they afford to a rifle, on account of the

swiftness of their movements and their power of hiding themselves.

The ordinary Indian plan of shooting them is to tether a kid or

calf, or occasionally a dog, near the tree in which the hunter sits,

and to make the bait bleat from time to time by pulling a string.

A fa\ ourite device with native shikaris is to put a fish-hook through

the unfortunate bait's ear and attach a string thereto. A fight

from an earthen pot (garra) is sometimes thrown on the tethered

animal, or the ground around is sprinkled with chaff or flour to

render the leopard more conspicuous at night.

Owing to his greater boldness,- a leopard is much more easily

trapped than a tiger, and many are taken alive in a kind of cage

baited with a live calf, goat, or dog. The bait is usually placed

in a separate partition, so arranged as to open and release the

bait by the shutting of the door which entraps the leopard. Fall-

traps and spring-bows or guns are also used to kill panthers as

well as tigers.

31, Pelis uncia. The Ounce or snoiu Leopard.

Felis uncia, Schreber, Smif/eth. iii, p. 58G, pi. c (1778); Blyth, Cat.

p. 58 ; Jerdon, Mam. p. 101 ; Elliot, Mon. Fel. pi. iv.

Felis irbis, Ehrenberg, Ann. Sc. Nat. xx'i, p. 410 (1830).

Ikar, Zig, Sachah, Suh, Tibetan (Bhotia) ; Bharal he. of hills north of

Simla ; Tlmnodgh, Kunawar.

Fur long, dense, and rather woolly. Tail thick, scarcely taper-

ing, about three quarters the length of the head and body.

The skull difters greatly from that of a leopard, being much
higher and more convex when viewed from the side, with a depres-

sion at the posterior termination of the nasal bones, which are

broad and short ; the postorbital processes, too, are less bent down.

The face in front of the orbits is very short.

Colour. Ground-colour above very pale whitish grey, sometimes

with a yellowish tinge, below white ; the whole animal spotted

with black. The spots on the back, sides, and tail are large, black,

interrupted rings or rosettes of rather ii-regular shape, nnich larger

than in leopards, the si)ace inside each ring being usually rather

darker than the ground-colour ; spots on the head, limbs, and ter-

minal portion of the tail without pale centres ; the spots on the

belly few in number and rather indistinct. From near the middle
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of the back to the root of the tail is a median dark bai:d. Ears

Wack, each with a large yellowish spot.

Dimensions. Head and body about 4 feet 4 inches, tail 3 feet,

height 2 feet. A skull measures about 6 inches in basal length,'

and 4*75 in zygomatic breadth.

Distribution. High Central Asia, especially Tibet, extending

north to the Altai, and west, it is said, into Persia. This, however,

and the reported range still further to the \\estward into Armenia,

is somewhat doubtful ; the peculiar pale-coloured variety of leopard

found in AVestern Asia (F. tulUana) may have been mistaken for

an ounce (see Alston, P. Z. S. 1880, p. 51). The ounce is found

throughout the Himalayas at high elevations, and is more abundant

on the Tibetan side of the 8nowy Eange, where it is met with in

the Upper Indus and 8utlej valleys. It is fairly common in Gilgit.

It is known to sportsmen as the snow leopard.

Hahits. Not much is known of the ounce's life-history. Tt lives

an)ongst rocks at considerable elevations, ncAer, it is said, below

0000 feet above the sea in the Himalayas. This, however, may be

in summer ; for Scully relates that in Gilgit the ounce descends as

low as 6000 feet in winter. It preys upon wild sheej) and goats

(ibex, maikhor, and thiir), and ])robably upon any rodents (mar-

mots, hares, Lar/omys, &c.) or birds it can capture; it carries off

sheep, goats, and dogs from villages, and even kills ponies, but, it

is said, has never been known to attack man.

32. Felis nehulosa. T7ie clouded Leopard.

Felis nehulosa, Griffith, Carnivorn, p. 37, plate (1821).

Felis diardi. Cur. Oss. loss. ed. iioiiv. {2^} iv, p. 437 (182.3) ; Bh/t/i,

P.Z.S. 18G3, p. 183; Jcrdon, Mam. p. 102; Elliot, Mon. >t7.

pi. viii.

X'elis macrocelis, Temminch, Horsf. Zool. Journ. '\, p. 543 (1825) ;

Tickell, J. A. S. li. xii, p. yl4 ; BJyth, Mam. Birds Burma, p. 27.

Felis macrocelciides, Jlvdi/s. i'alc. Journ. N. II. iv, p. 280 (1844) (no

description); id. P. Z. tS. 1853, p. 192, pl.xxxviii ; Blyth, Cat. p. 58.

Pungmar, Satchuh, Lepcha; Zik, Limbu ; A'w??//, Bhotia ; Lamchitia,

Khas tribe, Nepal; Tlnt-Kyouny, Burmese; Arimau daJuin (tree tiger),

Malay ; Clouded Tiyer of British naturalists.

Siz.e of a small leopard. Pupil oval, vertical. Tail thickly furred,

nearly the same thickness throughout, and long, about four fifths

the length of the head and body. Caudal vertebrae 25.

8kull long, low, and narrow. Orbit widely open behind. Hinder
termination of bony palate concave ; mesopt(>rygoid fossa narrow.

Lower edge of mandible straight from symphysis to near the angle,

then concave. Tlie U])])er canines are longer relatively than in any

other living cat, and liave a very sharp edge ])osteriorly. Anterior

ujj]ier ]>remolar frequently but not always wanting.

Colour. General tint varying from greyish or eartliy brown
(cat-grey) to fulvous (light yellowish brown); lower parts and
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inner side of limbs white or pale tawny. Head spotted above ; two
broad black bands, with narrower bands or elongate spots between
them, commence between tlie ears, run back to the shoulders, and
are prolonged, more or less regularly, as bands of large oval or

elongate marks along the back. Sides of body usually divided into

large subovate, trapezoidal, or irregularly shaped darker patches

Fig. 17.—Skull of Fclis ndmlosa. (Gray, P. Z. S. 1867, p. 2G(>.)

by narrow pale bands, the patches in places edged with black,

especially behind. In old specimens the dark patches are some-
times indistinguishable, but the black edges remain as irregular

stripes. The limbs and underparts are marked with large black

spots. Tail with numerous dusky rings, often interrupted at the

sides, those near the body traversed above by a longitudinal band.
Ears black externally, often with a grey spot in the middle. Two
black horizontal cheek-stripes, the upper running from the eye

;

the margin of the upper lip also black laterally in some specimens.

There is an irregular black band across the chin and another on
the throat. Blyth states that this animal gro^s more fulvous with
age, the greyer skins being those of young animals.

Dimensions. An old male, measured by Hodgson, was 37| inches

long from snout to vent ; tail with hair at end 30, without 29

;

height 14|, length of ear 2|- ; weight 44| lbs. In another specimen
the head and liody measured 3| feet, tail 3. A skull larger than
usual, from Assam, is 6-2 inches long from the foramen (basal

length), and 4*75 broad across the zvgomatic arches; another skull

4-7 by 3-6.

Bistribution. The clouded leopai'd occurs in the South-eastern

Himalayas, Sikhim, Bhutan, &c., at moderate elevations, probably

not above 7000 feet. It is also found in the Assam hills and
throughout the hilly parts of Burma, Siam, the Malay Peninsula,

Sumatra, Java, and Borneo. A variety with a shorter tail {Leo-

pardus hrachyurus, Svvinhoe) has been obtained in Formosa.
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Habits. Very little is known of the habits of this animal, all

that has been recorded hitherto about it in the wild state being

derived from the accounts given by native hunters. It is believed

to be thoroughly arboreal, living and sleeping in trees, and preying

upon birds and mammals. In captivity it appears not difficult to

tame.

33. Felis marmorata. The marhhd Cat.

Felis marmorata, Martin, P. Z. S. 1S3('), p. 108 ; Bh/th, Cat. p. 59

;

id. P. Z. S. 18(33, p. 183 ; Jerdon, Mam. p. 104 ; Elliot, Mon. Fel.

pi. ix.

Felis charltoni, Gray, A. 31. N. II. xviii, p. 21 1 (1S46) ; Bhjtli, Cat.

p. 59.

Leopardus dosul, Hodf/s. Cat. Mam. i^-c. Nepal, B. M. 2ud edit.

1863, p. 3 (uo description).

Sikmar, Bhotia ; Dosal, Lepcha.

Larger than a domestic cat. Tail bushy, nearly the same thick-

ness thi'oughout, about three quarters the length of the head and

'"T^C^ ^'%^W^

Fig. 18.

—

Felis marmorata. (Elliot, Mon. Fel.)

body. Fur soft, thick, with woolly underfur (at all events in

Himalayan skins). Ears short, rounded at the end. Bony orbit

complete behind in old skulls. The posterior edge of the bony
palate deeply concave. Anterior upper premolar apparently often

wanting.

Colour. Ground-colour vai'ying from brownish grey (earthy

brown) to bright yeHowish or rufous brown, lower parts ])aler.

The sides divided by narrow pale streaks into large, irregularly

shaped darker patches, black on the hinder edges. Along the back

are angular black blotches or irregular rings, arranged mon^ or less
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in longitudinal bands. There are black spots on the outside of the

limbs, the upper surface of the tail, and usually on the lower parts
;

but those on the belly are very variable, being sometimes large and
distinct, sometimes almost imperceptible. The inside of the limbs

and the chest are banded or spotted, and there are the usual cheek-

stripes. Two interrupted bauds, one from the inner corner of

each eye over the head, are continued as well-marked black stripes

on the hind neck, spots or bauds intervening between them on the

head but not on the neck. The underfur is rich brown. Accord-
ing to Blyth, the ground-colour becomes more fulvous with age.

Dimensions. Length of head and body 1S| to 23 inches, tail 14
to 15^, ears from crown of head 2 (Jerdon). The basal length of

a skull is 2*95 inches, zygomatic breadth 2-6.

Distrihiitio7i. The marbled cat is found in Sikhim and the Eastern
Himalayas, and in the hilly regions of Assam, Burma, and the Malay
countries, extending to Sumatra, Java, and, it is said, Borneo.

This animal has not been recorded from Nepal.

Habits. Nothing known. F, marmorata is probably arboreal,

like the similarly coloured F. nebulosa. In Sikhim it is said to be

shy and fierce.

34. Pells temmincki. The r/olden Cat.

Felis temminckii, l^iyors ^ Hursf. Zoul. Juurn. iii, p. 451 (1828) ;

Elliot, Mon. Fel. pi. xvi.

Felis moormeusis *, Hodgs, Gleanings in Science, iii, p. 177 (1831);
id. P. Z. S. 1832, p. 10; Elliot, P. Z. S. 1871, p. 759.

Felis aurata, Plyth, P. Z. S. 18G3, p. 185 ; Jerdon, Mam. p. 107
Sclater, P. Z. S. 1807, p. 810, pi. xxxvi, nee Tcynm.

Felis nigrescens, Ilodys. Cat. Mam. ^t- JSepal, B. M. 2iid edit. p. 4
(no description).

Size rather less than that of F. nehulosa. Pupil very slightly

elliptical in a stroug light, round in general. Tail about two thirds

the length of the head and body, almost the same thickness through-

out. Caudal vertebra) 22. Ears short, rounded. Eur of moderate

length, dense, rather harsh.

Skull with the orbits nearly complete behind. Lower surface of

presphenoid very narrow and bordered by parallel lines.

Colour. Deep ferruginous or chestnut, darker (bay) along the back,

paler on the sides, still paler and whitish below ; chin and lower

surface of tail to the tip white, the tip above is dusky. There are

some round dusky spots on the breast, between and behind the

axils, and, in some specimens, on the inside of the fore limbs, and
less distinct markings, forming imperfect bands, on the throat.

The lower side of the tarsi and feet are brown. The markings on

the face are peculiar and somewhat variable; the most conspicuous

is a horizontal white or buii' cheek-stripe, sometimes edged \^ith

black, from below the eye to behind the gape ; a whitish band

The spelling was subsequently corrected to murmcnsis by Hodgson himself

in several publications, e. g. Calc. Journ. Nat. Hist, iv, p. 286.
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inside each eye ; and occasionally curved lines running back from
aboA e the eye to between the ears. Ears black or brownish black

outside, with an ill-defined pale central spot. Tur brown at the

base, ferruginous near the end, some black tips on the back.

A variety of a dark brown colour also occurs {F. nigrescens,

Hodgson), both in Nepal and Tibet. It has the same white under-
surface to the tail.

Dimensions. A fine male, according to Hodgson, who saw the

animal alive, measured, length of head and body 31*5 inches,

tail 19, lieight at the shoulder 17, length of ear 2-5. An adult

skull from Nepal, in the British Museum, measures 4*8 inches in

basal length, and 3-G5 in zygomatic \Aidth.

Distribution. The South-eastern Himalayas, at a moderate eleva-

tion ; rare in JVepal, more abundant in JSikhim. Tound also in

Tenasserim, Sumatra, and IJorneo, and probably throughout

Burma and the Malay Peninsula. Mason mentions an animal

known to the Burmese as the fire-cat or fire-tiger, from its red

colour ; and Theobald saw a specimen caged at Moulmain. A
suggestion has recently been made in the ' Taprobanian,' i, p. 33,

that this species may be found in Ceylon, but this is improbable.

Hcibits. Unknown. Several specimens have been obtained alive ;

there was one for some time in the Zoological Gardens, London,
and another in Calcutta. This cat does not appear easily tamable.

35. Felis viverrina. TIlc fishing Cat.

Felis viverviiia, Bennett, P. Z. S. 1833, p. G8
; L'h/i/i, P. Z. S. 1863,

p. 184; Jerdun, Mam. p. 113 ; Bli/th, Mam. Birds IJvrma, p. 27;
Elliot, Men. Fel. pi. xxii.

Felis viven-iceps, Ilodgs. J. A. S. B. v, p. 233 (183G) ; Kelaart,

Prod. p. 46.

Felis him tilayanus, Jardine, Nat. Lib., Felince, p. 230, pi. 24* (1837).
Felis celidogaster, Blyth, Cat. p. 61, ncc Temm.

Banbiral, Bdruun, Kluqnja-hd(jh, Bdyh-ddsha, II. ; Mach-hdi/ral, Beug-.
;

Hdndun-diva, Cingalese.

Size larger than that of the domestic cat, limbs short and strong,

head elongate, ears short and rounded. Fur coarse, without auy
gloss. Tail about one third the length of the head and body. Caudal
vertebra) 19. Pupil circular.

Skull long, occipital and sagittal crests well-developed ; muzzle
narrow, compressed, elongate; nasal bones long, broad anteriorly,

concave on the outer margin. Orbit complete or nearly complete
behind in adults. Lower margin of mandible nearly or quite

straight. Teeth large.

Coloiir. Earthy gre^y, with a more or less marked brownish tinge,

darker and browner on the back, paler and whiter below, spotted

throughout with black or dark brown. The spots are always much
longer than broad, but they vary much in size, sharpness, and
dehnition in different animals ; in some they are small and com-
paratively indistinct, owing to an admixture of grey-tipped haii's;



in others well-marked aud about an inch in length on the sides.

From 6 to 8 black lines run from the forehead to the nape, breaking

up into shorter lines and spots on the shoulders, but continued as

lines of spots down the back. Cheeks greyish white, usually with

two well-marked horizontal black or brown cheek-stripes. Several

cross bands more or less distinct on the throat aud fore neck.

Markings on limbs variable ; sometimes there are none, but usually

there are bars or lines of spots outside the thi^h and forearm, and
the usual two bars inside the latter. Lower parts spotted. Tail

more or less distinctly ringed with black above. Underfur brown,
only the longer hairs with a long whitish portion near the end
and a black tip ; in the spots all the terminal part is black. 'Feet

brown beneath.

Dimensions. Head and body 30 inches, tail 10| (or with hair

11|), height 15; weight 17 lbs. The above are the measurements
and weight of a male, but some specimens are larger. Kelaart

gives head and body 34|. A large skull (I have seen even larger)

measures 4-85 inches in basal length and 3'5 across the zygomatic

arches ; another 4*7 by 3*6
; a small but quite adult skull 4-2 aud

3-05.

Distribution. Bengal, probably Orissa, aud the Indo-Gangetic
plain generally, extending as far as Sind, whence I have a good

specimen procured by Mr. H. E. Watson near Sehwan. Unknown
in the peninsula of India, except on the Malabar coast, where it

occurs from JMangalore to Cape Coixiorin, but not, so far as is known,
to the northward near Bombay. This species occurs also in Ceylon.

Along the base of the Himalayas the fishing cat is met with as far

west as Nepal, and ranges throughout Burma, Southern China,

and the Malay Peninsula. So far as is known, F. viverrina does

not appear to be found in the Malayan islands, but it is said to

exist in Formosa.
Habits. This species haunts marshy thickets near rivers, swamps,

or tidal creeks, and differs from most cats in feeding upon fish.

It also, according to Buchanan Hamilton, eats freshwater mollusca

such as Ampullana and Unio, both of which abound in many of

the Indian swamps. Hodgson found that one specimen brought
to him had eaten a large snake. The fishing cat, however, like

other members of the genus, doubtless kills such mannnals and
birds as it can. It is said to be very ferocious ; both in Bengal
and in Malabar it has been known to kill calves, and sheep are not
nnfreqnently destroyed by it. Mr. Baker wrote from Malabar
that it often killed pariah dogs, and he had known young infants

carried off by it from their parents' huts. A still more remarkable
instance of its ferocity is mentioned by Blyth, a newly caught

male of this species in his possession having killed a tame young
leopardess of twice its own size, after breaking through the partition

that separated the cages.

Frequently F. viverrina is savage in confinement, but Blyth

says he had several males perfectly tame and considered this a

particularly tamable species.
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36. Felis bengalensis. The leopard Cat.

Felis bengalensis, Kerr, Atiimnl KiiKidom, p. 151 (1702) ; Blyth, Cat.

p. 60 ; id. P. Z. S. 1863, p. 184 ; Jerdon, Mam. p. 105; Anderson,

An. Zool. lies. p. 164 ; Elliot, Mon. Fel. pi. xxi ; Blanford,

^
P. Z. S. 1887, p. 627.

Felis javanensis, Desmarest, Nouv. Diet. Hist. Nat. vi, p. 115 (1810) ;

Horsf. Zool. Pes. Java, pi.

Felis suniatrana Horsf. Zool. Pes. Java, pi. (1824).
Felis miuuta, Tetnm. Mon. Mam. \, p. 130 (1827).
Felis nipalensis, Vig. 8f Horsf. Zool. Journ. iv, p. 382 (1829).
Felis cliinensis. Gray, CharlcsioortWs Mag. N. H. i, p. 577 (1837).

Leopardus ellioti and Leopardus horsfieldii, Gray, A. M. N. H. x,

p. 260 (1842).

Felis pardochrous, Hodys. Calc. Journ. N. H. iv, p. 286 (1844), no
description.

Felis ogilbii, Hodys. Calc. Journ. N. H. viii, p. 44.

Felis jerdoni, Bhjth, P. Z. S. 1863, p. 185 ; Jerdon, Mam. p. 107.

Felis uudata, Blyth, Mam. Birds Burma, p. 27, 7iec Desmarest.
Felis -wagati and Felis tenasserimensis, Gray, P. Z. S. 1807, p. 400.

Felis herschelii, Gray, Cat. Cam. S,'e. Mam. B. M. p. 28 (1860).

Felis javensis, Elliot, Mon, Fel. pi. xxviii (1883).

Chita Billa, H. ; Ban Biral, Beng. ; Wagati, Mahr. of Ghats ; Thit-

Kyoung, Arakan ; Kye-thit, Thit-lcyuk, Kya-gyiik, Burmese ; Kla-hla,

Talain and Karen ; Pimau-dkar, Malay.

m^

Fig. 19.—Felis bengalensis. (Elliot, Mon. Fel.)

About the size of a domestic cat or rather smaller, but with

longer legs. Tail rather less than half the length of the head and

body together, sometimes perhaps not more than one third, but

some measurements give more than one half. Ears moderate,

rounded at the tip. Pupil circular (perhaps elliptical m strong

light).

The skull is rather elongate, low and convex. Orbit incomplete

behind. The inner lobe of the upper flesh-tooth small. Anterior

upper premolar rarely deficient.

Colour. Ground-colour above pale fulvous, varying from rufous

to greyish, below white, ornamented throughout with numerous
more or less elongate, well-defined spots, either black throughout.



FELIS. 79

or, especially on the sides, each spot partly black and partly brown,
the two colours passing into each other. The fur is brown at the

base, and many of the fulvous hairs have white tips, producing a

grizzled appearance on the ground-colour. The size of the spots

is very variable ; they have a general tendency to a linear arrange-

ment, especially on the back. The limbs and underparts are all

spotted, the spots on the belly being as a rule, though not always,

well defined, and there are spots on the upper surface of the tail,

the lower surface of which is generally unspotted, but spots are

frequently met with in Himalayan and Burmese varieties. To-
wards the end of the tail the spots usually become small transverse

bars. There is almost always a white band running up to the
forehead from the inside of each eye. Four longitudinal black

bands commence on the forehead, and are continued over the head
to the hind neck, breaking up into short bands and elongate spots

on the shoulders ; less distinct bands or spots occasionally come in

between the two median head-stripes on the forehead and shoulders,

but these two stripes frequently coalesce on the back of the neck,

diverging again between the shoulders and being continued as rows
of spots to the tail. There are generally two well-marked hori-

zontal cheek-stripes, the lower of which is often joined to a transverse

stripe across the throat ; other transverse stripes, sometimes broken
into rows of spots, cross the lower neck and breast. There are the

usual two dark bands inside the forearm, and a large whitish spot

on the black outside surface of each ear.

In kittens the general colour is pale brown, and the markings
are ill-defined.

The coloration of this species is so variable that it is difficult

to give a description that is applicable to all the varieties.

Dimensions. Head and body 24 to 26 inches, tail 11 to 12 or

more {Jerdon). Some varieties are considerably smaller ; a Burmese
specimen measured by Tickell had the above two measurements
only 16 and 9"5 inches. A large Nepalese skuU is 3*1 inches in

basal length from the foramen to the premaxillaries, and 2*5 wide
across the zygomatic arches ; whilst in the small Burmese variety

{F. war/ati of Gray) the length and breadth of a skull similarly

measured are only 2*7 and 2*1 inches.

Distribution, The leopard cat is common in the Himalayas as

far west as Simla, in Lower Bengal, Assam, the Burmese and
Malayan countries. Southern China, Sumatra, Java, Borneo, and
the Philippines. It is also found in the Syhadri Range or Western
Ghats of India, Coorg, Wynaad, Travancore, &c., and in some, per-

haps all, of the other forest-regions of the peninsula, though not

very abundantly. I have never seen a specimen during several

years' wanderings in the Central Provinces and the northern part

of the Bombay Presidency. There is, however, a skin said to be

from the neighbourhood of the Coromandel coast in the Calcutta

Museum ; and a living specimen from Jeypore, west of Yizagapatam,

was quite recently given to the Zoological Gardens in London by
Mr. G. T. Egan. According to Jerdon F. hengalensis is also found
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in Ceylon, but this I doubt ; its occurrence is not mentioned by
Kelaart, Blyth, or Tennant, nor is there a specimen from the island

in the British Museum, which is well supplied with Cingalese

Mammalia.
Varieties. In this species the tendency to variation in markings

appears to reach its maximum so far as Asiatic cats are concerned,

though the American ocelot is at least equally variable. The
variation is shown by the number of synonyms this animal has

received, and by the great difference in the number of the species

into which it has been divided by different naturalists.

After examining the fine series of skins and skulls in the Bi'itish

Museum I have come to the same conclusion as Blyth and Jerdon,

and class all the various races as varieties of a single species. As
in many other cats, there is a grey phase, to which belong F. nijyal-

ensis, F. jerdoni, F. javanensis, F. chinensis, and a rufous phase.

According to Blyth (Cat. Mam. A. S. p. 60, and P. Z. S. 1863,

p. 184, note), some of the grey forms, and especially F. nijMJensis,

are hybrids with domestic cats. There is considerable variation,

too, both in size and in the length of the tail.

The following are the principal named varieties :—

-

The ordinary Himalayan type, F. panUchroa of Hodgson, has

pale rufescent back and sides, with spots usually subangular or

angular in form, each spot black behind and brown in front. In
some specimens the spots are large and almost triangular with the

points directed backwards, iji others the spots are simply elongate

ovals and of small size. F. nipalensis is only a grey phase, and, as

already remarked, was perhaps founded on a hybrid. There is,

however, one variety unnamed, the specimen of it in the British

Museum having been received in that collection from the East

India Museum after the death of Dr. Gray. In this the black

spots tend to form longitudinal lines and to enclose bands of rich

rufous brown between them, the bands being more or less broken
up into large rosettes, dark brown inside and bordered by imperfect

black rings ; the pale rufescent ground-colour occupies but a small

portion of the surface. This is the most beautiful form I have seen.

According to Mr. Blyth, there is a similar specimen in Calcutta.

The small race called F. ivagati by Dr. Gray is, I believe, not

the War/ad of Sir W. Elliot*, for the specimens are all labelled

Moulmain, and are probably the Burmese form. Judging from
comparison with a single specimen from the peninsula of India, the

Burmese and Southern Indian races are very similarf, except that

the latter is larger ; the ground-colour in both is light with large

distinct elongate black spots. F. tenasserimensis is founded on a

flat skin, and differs in no important character. Further south in

the Malay Peninsula and the Malay Islands, extending to Borneo
and the Philippine Islands, is another small form, F. minuta v.

* Madras Jour. Lit. Sfci. x, p. 108.

t According to McMaster (Notes on Jenlon, p. 29) Burmese individuals are

smaller and more richly marked than those from the Western Ghats.
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sumatrana, Mitli smaller and more numerous rounded black spots.

Some specimens appear to have a decidedly shorter tail than typical

F. hengalensis, but others have the tail as long as in the normal
form. F. javanensis (oi Horsfield and Gra^^ F. javensis of Elliot

in part) is a peculiar small grey form with very small spots, those

on the back elongate but deep blackish brown rather than black,

those on the sides brown. F.jerdoni, as represented by two speci-

mens in the British Museum, both named by Blyth, and one of

which must be considered the type, is merely a smaller form,

absolutely indistinguishable from F. javanensis so far as markings
and structure are concerned ; there is no evidence of the locality

whence these specimens came, but they are probably Malayan.
Habits, F. hengalensis is only found in forests, where it preys on

birds and small quadrupeds. In Coorg, Jerdou was informed that

it li^'ed iu hollow trees, and carried off poultry from villages. Jerdon
also quotes Hutton to the effect that this cat breeds in May, and
has only 3 or 4 young, in caves or beneath masses of rock.

All observers agree that F. hengalensis is excessively savage and
untamable. Usually when caged it remains crouched in a corner

during the daytime and snarls at all who come near. But a speci-

men that I have recently seen in the Zoological Gardens, Regent's

Park, paced its cage, came when called by its keeper, and appeai*ed

thoroughly tame. This is the individual, already mentioiied, from
Jeypore in the Madras Presidency.

37. Felis rubiginosa. The rusty-spotted Cat.

Felis nibio'inosa, I. Geoffr. Bellinger, Voy. Iiidcs Or., Zoologie,\).l'il,

pi. (3 (1834) ; Kelaart, Prod. p. 47 ; Jerdon, Mam. p. 108 ; Holds-
tvorth, P. Z. S. 1871, p. 756; i:iliot, Man. Fel. pi. xxix.

Naniali pilli, Tamil, Madras; Vere^ca puni, Tamil, Ceylon ; Eula diya,

Cingalese.

Size smaller than that of an ordinary domestic cat. Tail about

half the length of the head and body. Fur short and soft. Ears

small, rounded at the end. Two upper premolars on each side

;

the anterior ])air are wanting, as in the lynxes. The bony orbit is

complete behind.

Ground-colour abo\e and on the sides rufescent grey, below

wbite, body and limbs spotted. Some Ceylon specimens are

bright ferruginous with a slight greyish tinge only. The fur of

the upper parts is hair-brown, varying- in depth of shade, at the

base, then pale brown; numerous longer hairs are intermixed, in

which the pale brown passes into rufous brown followed by a

white ring, the tip being rufous to dark brown. The spots on the

back and sides are brown to pale ferruginous, darker on the back,

paler and redder on the sides ; all are small, somewhat elongate,

especially on the back, and arranged in longitudinal lines. The
spots on the belly are dark brown aud larger. In the ferruginous

Ceylon variety none of the spots are red, all are brownish black.

Four dark lines, sometimes with one or two shorter broken bands
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in the middle, run from tlie eyes and base of tlie nose over the

head, ahnost without interruption, and the two inner are continued

between the shoulders as two Mell-niarked, elongate, slightly

diverging stripes without any other spots or bands between them,

liehiud the shoulders the bands are continued in the form of spots,

other spots intervening. Cheek-stripes and throat-bands as in

other cats, but usually ferruginous, the bands outside the forearm

dark brown. There is a well-marked dark band inside each eye.

Ears outside brown, with a large pale spot on each. Tail rufous

grey, nearly the same colour as the back above, much paler below,

iiuely punclulated, but without any disrinct spots or stripers.

Fig. 20.—FcHs nihiginom. (Elliot, Mon. Fel.)

Dimensions. Head and body 16 to 18 inches, tail 9-5. A skull

measures 2*55 inches in basal length and 2-05 in breadth across the

zygomatic arches,

Distnhntion. Southern India and Ceylon. Unknown on the

Malabar coast, but not uncommon in the Carnatic. Sterndale also

obtained it at Seoul in the Central Provinces, but it api)ears to be

rai'e so far north.

Jlahits. Jerdon says:—"This very pretty little cat frequents grass

in the dry beds of tanks, and occasionally drains in the open

country aiul near A'illages, and is said not to be a denizen of the

jungles. 1 had a kitten brought to me when very young in 184(5

and it became quite tame, and was the delight and admiration of all

who saw it. Its activity was quite marvellous, and it \\as very

playful and elegant in its motions. When it was about eight months

old, I introduced it into a room where there was a small fawn of the

gazelle, and the little creature flew at it the moment it saw it,

seized it by the nape, and was with diHiculty taken oif. 1 lost it

shortly after this. Sir AV. Elliot notices that he has seen several

undoubted hybrids between this and the domestic cat, and I have

also observed the same."
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It is doubtful whether Jerdon's information as to this cat not living

in jungles is correct, for Holdsworth found it iuhabiting forests

in Ceylon. Sterndale had two _young kittens at 8eoni and fully

confirms Jerdon's account of their being easily tamed, exceedingly

graceful and agile. A young village cat which, after one of the

pair died, he obtained as a com]mnion to the survivor, was far

inferior in activity and in its power of climbing.

Anotiier cat that has been procured from the Malay Peninsula,

Sumatra, and Borneo, and which, although not hitherto recorded
from any locality further north than Province Wellesley, may
possibly be found to extend into the southern portion of the

Tenasserim Provinces, is F. planicejjs, Vigors. The following de-

scription will enable this species to be recognized :—

-

F. 2ilaniceps. About the Srize of a domestic cat. Tail short, a

quarter to a third the length of the head and body. Orbits com-
pletely enclosed by bone, and the anterior upper pi-emolar larger

and better developed than in any other living cat, having two roots.

Colour dark rich red-brown above, the fur having a silvery speckled

appearance, owing to an intermixture of hairs with white tips

;

below white, more or less spotted or splashed with bx'own.

38. Felis manul. Pcdlas's Cat.

Felis nianiil, Pallas, Eeise liuss. liek/is, iii, p. G92 (1776) ; Elliot,

Mo)i. Fel. pi. X.

Felis nigripectus, Hodgs. J. A. S. B. xi, p. 276, with plate (1842).

Size of a domestic cat. Fur soft, long and very thick. Ears
short and rounded. Tail very thick, bushy, cylindrical, about half

the length of the head and body.

The skull is of very peculiar shape, being remarkably broad for

its length everywhere. The orbits, too, are directed forward more
than in any other cat. The upper surface of the skull is highly

convex. The muzzle is broad, the nasals of moderate size, slightly

concave on the outer margins. The teeth are well developed, the

inner lobe of the ilesh-tooth very small, and in the only skull I have
examined the anterior upper premolar was wanting on both sides.

Colour. Silvery grey to yellowish buff, with a sihery wash above,

darker on the back ; breast brown, remainder of lower parts white.

.

Fur brown at the base, then buff or grey ; ends of long hairs white

with black tips on the back. Across the loins ai^e a few more or

less distinct black transverse stripes, narrow and far apart, and on
the tail are 6 or 7 nearly equidistant narrow black rings and a

black tip. In some specimens, too, there are a few black transverse

stripes on the limbs. The head is spotted above, and there are the-

usual two dark horizontal stripes across each cheek.

Dimensions. Head and body of a male 18| inches, tail 8|, height.

9, length of ear l-j^^. (lloth/son, ]\LS.). A skull measures in basal

length 3 inches, breadth across zygomatic ai'ches 2'8. Weight
according to Pallas 6 to 7^1 lbs.

q2
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Distribution. Tibet, extending into Ladak, alienee there is a

specimen, procured by General E. Strachey, in the British Museum
collection. The species, however, does not appear to have been
observed on the south side of the main Himalayan range. To the

northward F. manul is found as far as Siberia, being common in

Mongolia.
IJabits. According 1o Pallas this cat lives amongst rocks in the

deserts of Central Asia, and feeds on small animals.

39. Felis ornata. 'The Indian desert Cat.

Felis ornata, Grai/, Hardidcke's 111. Ind. Zool. i, pi. 2 (1832), bad
figure ; id. P. Z. S. 1867, p. 401 ; B/>/f/i, J. A. S. B. xxv, p. 441 ; id.

Cat. p. 68 ; Elliot, Man. Fel. pl.xxxii; Thomas, P.Z.S. 1886, p. 55.

Felis servalina, Jardine, Nafurulists' Library, Felince, p. 232, pi. 25
{F. ornata on plate).

Felis torquata, 2f/*/^/j, P. Z. aS. 1863, p. 185, partim; Jerdon, Mam.
p. 110, partim (nee F. Ciiv., Chat du Isv-pid, Hist. Nat. Mam.
pi. 126).

Fig. 21.—Felis ornata. (Elliot, Mon. Fel.)

Size of a domestic cat. Tail tapering, about half the length of

the head and body. Ears well developed, pointed. Fur short.

The skull is broader and shorti-r than those of F. vhaus and
F. bemjahnsis. Lower edge of mandible very convex. Inner lobe

of upper flesh-tooth well developed, being quite as large as the

anterior outer lobe, or larger.

Colour. Very pale sandy (fulvescent gi'ey or light isabelline), with
numerous small black roundish spots on the body, and still smaller

elongate spots on the crown and nape, those on the crown lla^illg

a tendency to form longitudinal bands. Fur of back dusky grey
near the base, thence to near the end })ale rut'escent, lip still })aler.

There are some narrow black cross lines outside the limbs, and two
distinct black bars inside each forearm, also the usual cheek-strijies,

which arc lirown. T\\(' lower jiarts are pale rut'csct^it. with a few
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black spots ; the chin, throat, and front of the breast white and un-
spotted, the fore neck rufescent. Ears externally the same colour

as the back, with a few elongate brown hairs at the end. Tail with

some black transverse bands above, which form rings towards the

end ; the tip is black. Paws black beneath.

Dimensions. Head and body 18 to 22 inches, tail 9 to 10, hind

foot from calcaneuni 4-5. Basal length of an adult female skull

3-25, zygomatic width 2*75 ; a smaller male skull 2-85 by 2*35.

The sexes do not appear to exhibit any constant difference in size.

Distribution. Throughout the drier regions of Western India,

from the Punjab and tSind to Saugor and jVagpur, not extending,

however, to the Gangetic valley, and rare south of the Nerbudda.
It is common in the Indian deserts east of the Indus, in Sind,

Western Rajputclna, and Hurriana.

Habits. The desert cat inhabits sandy plains and sand-hills, where
its principal food in all probability consists of Gerbilli (G. harriame).

It is not found in wooded country. It is not by any means par-

ticularly nocturnal.

According to Dr. Scott, as quoted by Blytb, this cat, like F.

ruhifjinosa, F. chaus, and other species, breeds with domestic cats,

and in some parts of the country inhabited by F. ornata many of

the village cats are similarly spotted.

Until recently this animal was I'epresented by but two skins, one

of them immature, in the British Museum collection. It appears

to be also poorly represented in Calcutta. The receipt of six

beautiful specimens and skulls, obtained near Sambhar in Rajpu-

tana by Mr. H. M. Adam, and presented to the British Museum
by Mr. Hume, has served to show that F. ornata is a well-marked

species and distinct from F. torqxata, to which it was united by

Blyth and Jerdon.

A cat much resembling F. ornata is found inhabiting Eastern

Turkestan, and was named by me F. sliawiana. Although nearly

allied to the Indian desert cat, F. shawiana appears to be lai'ger

with a shorter tail.

40. Felis torquata. The waved Cat.

Felis torquata, F. Cifv. Hist. Nat. Mam. pi. 12G (182G) ; Jerdon,

Mam. p. 110, partim ; Thomas, P. Z. S. 1886, p. 55.

Felis iuconspicua, Grat/, Charles worth's Mac/. N. H. i, p. 577 (1837).

? FeUs huttoni, Blyth, J. A. S. B. xv, p. 1G9 ; xvii, p. 247, xxii, p. 581.

Size of a domestic cat. Tail tapering, about half the length of

the head and body, or rather more. Ears rounded at tips.

Skull short and high, very similar to that of F. ornata. The
minute anterior upper premolar, instead of being placed as in

F. ornata, F. caligata, and many other cats, halfway between the

second premolar and the canine, is close to the former in both the

skulls examined, and in one there is an additional equally minute

premolar in front, close to the canine. The position of the normal

anterior premolar close to the second is common in domestic cats,

Indian and European.
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Colour. Ash-grey, varying in some skins to brownish or rufescent,

lower parts buff. Fur on back grey at the base and sometimes

througliout ; in other skins it becomes rufescent, always having a

dark brown or bUiL-kisli suljterminal portion, and a whitish or yel-

lowish tip. Narrow longitudinal dark bands, often very indistinct,

run along the crown and baciv ; and there are numerous interrupted

narrow dark brown or black transverse (vertical) bands or rows of

spots on the sides, extending as cross rows of spots to the anterior

portion of the abdomen. There are cross bands on the fore neck
;

the breast and lower abdomen remaining unspotted. The usual

markings are found on the cheeks. Tail with more or less distinct

black rings on the posterior half and a black tip. Paws black or

dark brown beneath.

Dimensions. A male obtained in Kaslnnir measured—liead and

body 21 inches, tail 12. A female from ll;ijput:ina measured—head

and body 20 inches, tail without hair at the end 10, with 10^, ears

2 outside, hind foot 4-9. In the fully adult skull of the latter the

basal length is 2-95, zygomatic breadth 2-4.

Distribution. The type of F. torquata was said to be from Nepal
;

the exact locahty of F. inconsjncua is nob recorded, but specimens

precisely similar have been obtained by Captain Boys and Mr.
Adam in E.-ijputiina, and by Sir O. B. St. Jolui in Kaslnnir. This

cat must therefore be widely dispersed thi'oughout Northern India,

though it does not appear to be common.
Nothing especial is known of the habits, and it is far from im-

probable that specimens of the present form are merely descendants

of tame cats that have run wild. The converse is, however,

equally probable, that this is the aboriginal race from whicli Indian

dcimestic cats, and possibly those of other countries are derived
;

and the circumstance that skins from parts of India so distant

from each other as Nepal, Eajputtlna, and Kashmir are precisely

similar is in favour of the latter \iew. Tlie characters of the

upper premolars distinguish F. torquata from tlie allied F. ca^ra (or

F. calic/ata), to which, however, F. hatloni, described by Blytli from

Afghanistan, may perhaps belong.

41. Felis chaus. Thejunf/le Cat.

Felischaiis, CHiMenstiidf, Ntw. Com. Pet. xx, p. 483, pis. 14, lo (1770);
Kelaart, Prod. p. 48 ; JJ/i/th, Cut. p. (i3 ; id. P. Z. S. 1808, p. ISO

;

id. Mam. Birds liiirma, p. 28 ; Jerdon, Mani. p. Ill j Elliot, Mon.
Fel. pi. xxxiii.

Felis catolynx, Pallas, Zoor/. lios.-As. \, p. 23, ])1. ii.

Felis affinis, Cray, Hardwickes III. Lid. Zool. i, pi. 3.

Felis kutas, Pearson, J. A. S. B. i, ]). 7o.

Felis (Lynclius) erythrotis, Hodcjson, J. A. S. B. v, p. 2.33.

Felis jacquemontii, 1. Geoffr. Jacquinnont, Voijage, iv, p. 58, Atlas, ii.

pis. ii, iii.

Jamjli-hilli, II. ; Khatds, II. luul Btjii^'. ; lianJicrdl, Bcnji'. ; Cdrha-i-

Ku/ti, Pers. ; Baal, Bhuoifa, Malir. ; Bcrka, llill-tiibo uf Piijiiiuiial

;

Mant-hck, dm.; Kada hek or Bella hek, Wadtiii ; Katu-]iun<ii, Tain.;

Jiirka jiilli, Tel. ; Cherru puli, Mai. ; Kijouiuj tsel-kan, Arakiiiiese.
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Size exceeding that ot' a domestic cat. Pupil round. Ears
often with a few longer liairs at the end, not amounting, however,
to a distinct tuft as in the lynxes. Tail short, one third to two
iifths the length of the head and body. Fur variable, short in

specimens from plains of India, longer in Himalayan skins.

SkuU strong, elongate, postorbital processes bending sliarply

downwards ; the l)rain-case broad behuid the postorbital processes

;

nasal bones broad anteriorly, more or less concave at the side.

The lower jaw convex below. Inner lobe of upper flesh-tooth well

developed, as large as the outer anterior lobe.

Colour of the body varying from sandy grey or yellowish grey

to greyish brown ; back darker, often rufescent, sometimes dusky
;

lower parts fulvescent or rufescent white. Fur in general fulves-

cent white (isabelliue) from the base to near the tip, where it is

greyish white, the tip being black, sometimes on the back rufous

near the tip ; the underfur near the body in some specimens brown.

The limbs are sometimes trans^'ersely barred with dusky, sometimes

not ; there are usually the two broad dusky bands iiiside the fore-

arm. Foot and tarsus dusky brown beneath. Tail ringed with

black near the end, and the tip black. Cheek-stripes and band
across bx-east sometimes present and of a pale ferruginous tint.

Ears pale rufous outside, the tips generally blackish or black.

Theije is some long whitish hair on the anterior portion of the ear

inside.

In adult specimens there are usually no markings on the body
or limbs, but exceptions occur. In some skins more or less distinct

vertical rows of spots or wavy lines may be traced on the sides.

A black variety is occasionally found, and Dr. 8cott procured it both

near Hausi and in the neighbourhood of Umballa.

Dimemions. Hodgson gives :—head and body 22 inches, tail with

hair at the end 11, without 10, height at shoulder 1(5; weight 14 lbs.

Jerdon's measurements are:—head and body 26, tail 9 to 10, height

at shoulder 14 to 15 ; and of a large specimen killed at Umballa,

total length 39 inches, height 18, weight 18 lbs. (Appendix, p. ii).

A moderate-sized skull is 3-75 inches long (basal length), and nearly

3 broad across the zygomatic arches. In a large male skull the

basal length is nearly 4 inches, in a small (? female) specimen 3-35.

DlstfibutioH. F. cliaus is the common wild cat of India from

the Himalaya to Cape Comorin, and from the level of the sea to

7000 or 8000 feet or perhaps higher on the Himalayas. It is

found in Ceylon and also extends into Burma, but has not been

recorded further east. A wild cat observed by Col. Tickell at the

Andaman Islands (J. A. S. B. xxxii, p. 86) may perhaps have been

this species. It has an extensive range through Western Asia and

Northern Africa.

Habits. This cat frequents either jungles or open country, and

is very partial to long grass, reeds, cornfields, sugar-cane fields,

and siniilar places, being often seen in the neighbourhood of

villages. It feeds on birds and small maunuals, and is said to be

especially destructive to partridges, peafowl, hares, and other game.



Jerdon was actually robbed by a jungle cat of a peafowl he had
shot; and McMaster relates a similar incident that happened to

himself. The same observer says that he shot one in Burma in deep
black mud, where it was perhaps hunting for fish or crabs. The
voice, according to Blyth, differs from that of the domestic cat.

The jungle cat is a very savage animal. McMaster says he was
once charged by a large individual that he had wounded with shot.

As a rule, even if captured young, F. chaus appears to be untam-
able, but exceptions occur. It frequently breeds, however, with
the domestic cat of India, and some of the latter closely resemble
it in colouring, although they are considerably smaller. It is said

to breed twice in the year, and to have three or four young at a

time.

42. Felis caracal. The Caracal.

Fells caracal, Giildenstddt, Nov. Com. Pet. xx, p. 500 (1776); B/i/th,

Cat. p. 64; Jerdon, Mam. p. 113; Elliot, Mon. Fel. pi. xli.

Siydh-giish (black ears), Pars, and H. ; Tsogde, Little Tibet ( ? Gilgit)
;

Ech, Ladak (Vigne).

kSize intermediate between F. cliaus and F. lynx. Build slender,

limbs long. Tail one third the length of the head and body. Ears
long and pointed, with a long black tuft of hair at the end. "

8kull convex above, facial portion short. Teeth well developed.
Anterior upper premolar wanting; inner lobe of upper flesh-tooth

moderate.

Colour above varying from rufous fawn-colour to brownish rufous,

generally the former in Indian specimens, unspotted ; below paler
rufous or white, often with indistinct rufous spots. Fur nearly
the same colour throughout, slightly paler near the roots, some
white tips intermixed on the back, and in darker specimens black
tips also, giving a peculiar grizzled appearance. Limbs and tail

the same colour as the body, the tip of the latter sometimes black,

but not always. Ears outside black, often mixed with white, inside
white ; a blackish spot on each side of the upper lip, and others,

not always distinct, above each eye and on each side of the nose.
A white or pale spot inside, and another below each eye.

Dimensions. Head and body "IQ to 30 inches, tail 9 to 10, ear 3,
height 10 to 18 inches. Basal ItMigth of skull 4-55 inches, breadth
across zygomatic arches 3"8.

Distrihution. Found in the Punjab, Sind, North-western and
Central India, and the greater part of the Peninsula except the
Malabar coast, but rare everywhere. Ball met witli it in Chutia
Nagpur. Unknown in Bengal and the Eastern Himalayas, but
said by Vigne to be found in the Upper Indus valley *. Outside
of India this species occurs in Mesopotamia, and perhaps on the

Perhaps only tamed specimens ; see J. A. S. B. xi, p. 759.
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highlands of Persia, in Arabia, and throughout a large part of

Africa.

Habits. Very little appears to have been recorded concerning

this animal in tlie wild state. It pi'obably lives amongst bushes

and grass, not in thick forests. It is said to prey on gazelles, small

deer, hares, and birds, and frequently to capture birds as they fly

off by springing upon them to a height of 5 or G feet from the

ground. It is destructive to peafowl, tloriken, cranes, and, doubt-

less, to partridges.

The caracal is easily tamed, and is trained to catch birds, such
as peafowl, cranes, &c., and small deer, gazelles, hares, or foxes,

and also to kill for sport—a favourite amusement in parts of

India, according to Blyth, being to pit these cats against each other

to kill pigeons out of a flock. The caracals are let loose amongst
the pigeons feeding on the ground, and each cat often strikes

down ten or a dozen birds before they can escape by flight. Some
Indian princes are said to have kept a large number of caracals for

the purpose of hunting. Vigne, who saw them used, says that

their speed is, if possible, greater in proportion even than that of

the hunting leopard.

Aithough the caracal has the long limbs, ears, skull, and denti-

tion of a lynx, it wants the ruff, and has a fur better adapted to

its tropical or subtropical haunts.

43. Pelis lynx. The Ltjnx.

Felis Ivnx, L. Si/st Nat. i, p. 62 (1766) ; miot, Mun. Fel. pi. xxxix
;

Scuihf, P. Z. S. 1881, p. 201.

Felis isabellina, Blijth, J. A. S. li. xvi, p. 1178 (1847) ; id. Cat.

p. 64 ; id. P. Z. S. 1863, p. 186.

Patsalan, Kishmiri.

A strongly built cat, high on the legs, with a short tail, less than
one fourth the length of the head and body. Ears long, pointed,

and with a long black tuft of hair at the end. Pupil round. Hair
of the hinder part of cheeks lengthei 3d and hanging down, form-
ing a partial ruff. Fur soft, thick. Pads of feet more or less con-
cealed by hair. Intestines shorter than in other cats, being only

twice the length of the body.

SkuU very convex above, the facial portion short and broad.

Orbits incomplete behind. In adults there are only two upper
premolars.

Colour varying from j^ale sandy grey (isabelline) to rufous fawn
with a greyish wash, and in some (European) specimens to ferru-

ginous red, lower parts white. In summer there are small black

spots on the body, and these are persistent in some cases even in

winter fur (probably in young individuals) ; but Asiatic specimens
in winter coats are unspotted except on the flanks and limbs, and
even there the markings are often wanting. The spots are evi-

dently very variable. The fur is fawn-coloured with a ajore or less
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rufous tinge, towards the roots the hairs are brownish ; tlie tips of

the longer hairs are white, some black tips being often intermixed

on the back. Terminal portion of the tail black. Ears outside

grejj with the margins, tip, and terminal tuft black. Some black

hairs are intermixed with the ruff, and, in some cases, there is an im-

perfect dark band across the throat. There are sometimes blackish

or black spots on the belly.

The Tibetan lynx was distinguished by Blyth as F. isahelUna on

account of its pale colour and of the hair on the toes being shorter.

Both these differences are probably due to the Tibetan lynx living

in open gi'ound amongst rocks, whilst tlie common lynx of Europe

dwells chiefly in forests. The lynx of Gilgit, where there is some

forest, is intermediate in coloration ; and I can find no constant

character of importance by which F. isabeUina is distinguishable

from the common lynx. Some skins procured by Hodgson from

Tibet are undistinguishable from GOgit and Turkestan specimens.

Dimensions. Head and body 33 inches, tail 7| ; weight about

no lbs. In a skull, the basal length is 4*6 inches, zygomatic

breadth 4.

Distribution. Found in the Upper Indus valley, Gilgit, Ladak,

Tibet, &c., also throughout Asia north of the Himalayas, and

Europe north of the Alps.

Habits. The lynx is found in Gilgit at heights above 5000 feet,

but occurs at a great elevation in Tibet, Captain Ivinloch having

shot a female and captured the cubs near Hanle when hunting

Ovis hoch/soni, which does not descend below 14,000 or 15,000 feet

in summer. In Tibet, as in Europe, this species has the character

of being extremely bloodthix'sty and sa\age. Scully mentions that

a pair of them killed six sheep in one night near Gilgit. Lynxes

prey on birds and on all mammals that they are able to kill, from

goats to mice ; but the stories told of their attacks upon animals

the size of red-deer, Ccrvus claplius, are scarcely credible. Tlie

keenness of sight and hearing in the lynx have long been famous

;

the animal is well known to be an excellent clhnber, and to lie in

wait for his prey on trees. Lynxes have two or thi-ee young at a

time, and usually hide them in caves and holes amongst rocks.

The young are born with the eyes not opened. Young animals

are easily tamed.

Genus CYN^LURUS, Wagler, 1830.

The claws only partially retractile, always remaining partly ex-

posed. Limbs longer than in any true cats. Body slender. Skull

with the infraorbital foramen on each side very small, and fre-

quently represented by two or more foramina. Inner lobe of the

upper flesh-tooth quite rudimentary.

The only species generally admitted is C. juhatus; a pi-culiar

form, with woolly hair and ]iale s])ots, from South Africa, has been

distinguished as C laneus {Fdis lanca, Sclater, P. Z. S. 1877, p. 53lJ),
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but there is some question as to whether this is uiore than an acci-

dental variety. Other nominal species will be i'ound recorded in

books.

44. Cynselurus jubatus. The hunting Leopard.

S'elis jubata, Sc/trcber, Sihiyeth. iii, p. 302, pi. cv (1778) ; Jerdm,
Mmn. p. 114 ; Ball, P. A. S. B. 1877, p. 109.

Fells guttata, Hermann, Obs. Zool. p. 38 (1804).
Cynailurus jubatus, Blyth, Cat. p. Go ; Elliot, Mon. Fcl. pi. xliii.

Chita, Lar/gar, II. ; Yuz and Yaz-palant/, Pers. ; Chitra, Gond ; Chita
pnli, Tel. ; Chircha aud Sicanyi, Cauarese ; Cheeta of many European
naturalists.

As long as the common leopard or panther, but much higher

and more slender. Pupil round. Eai's short and round. Fur
coarse, hairs of neck somewhat lengthened, hair of belly rather

long and shaggy. Tail more than half the length of the head and
body.

Skull nuich resembling that of F. uncia in shape, high and broad,

very convex above and wide behind the postorbital processes. The
facial portion short and broad, nasals broad, maxillaries short and
high. Orbits incomplete behind. Opening of posterior nares

broad. Anterior upper premolar generally present.

Colour from tawny (pale brownish yellow) to bright rufous
fawn above and on the sides, paler below, spotted almost every-

where with small round black spots without any pale centres, and
not arranged in rosettes. Chin and throat buffy white, unspotted.

A black line from the anterior corner of each eye to the upper lip,

and another less marked, or a row of spots in some specimens,

from the hinder corner of the eye to below the ear. Ear black

outside, base and margins tawny. Tail spotted above ; the spots,

towards the end, passing into imperfect rings.

Young covered with long hair, gre}^ in colour, without any
spots. 8terndale states, however, that on clipping the hair the

spots are found on the underfur. A young animal in the British

Museum is figured by Elliot, and is brownish grey on the back,

chocolate-brown on the legs and lower parts, with indications of

.darker spots. This is, doubtless, in process of change uito the

colour of the adult.

Dimensions. Length of head and body about 4*5 feet, tail 2*5,

height 2'5 to 2*75 {Jerdon). A skull is 5'35 inches long in basal

length, and 4-55 across the zygomatic arches.

Distribution. The hunting leopard is found throughout Africa

and South-western Asia, extending from Persia to the countries

east of the Caspian and into India. In this country it occurs

throughout a great portion of the peninsula, from the Punjab
through Rajputiina and Central India to the confines of Bengal (I

once saw a skin that had been brought in by a local shikari at

Deoghar, in the Sonthal Pergunnahs, south of Bhtigalpur, and Ball

saw another, under similar circumstances, at Sambalpur), and in
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the Decean. How far south in India C. juhatns ranges does not

appear to be recorded ; the animal is not found on the MaLabar
coast, nor, according to Jerdon, in Ceylon, and its range is pro-

bably nearly tlie same as that of the Indian antelope. It does not

appear to be found north of the Gauges, and it occurs nowhere
east of India.

Hdbits. Being used in the chase, and considered an important
or even necessary appanage to the state of many Indian princes,

the hunting leopard is eagerly sought after by the particular class

of men who capture wild animals ; and as only the adult is valued,

its habits are well known to those who occupy themselves with
capturing and training it. Their accounts are, of course, like all

such descriptious by uneducated men, in all parts of the world, a

mixture of observed facts and traditionary fable ; but some of their

most interesting statements appear to be confirmed by independent
testimony. In Sterndale's ' Mammalia of India and Ceylon,' p. 202,
an admirable description of the capture of two hunting leopards is

quoted from the 'Asian;' whilst Jerdon describes, from his own
observation, the trainuig of a young animal brought up in captivity,

and quotes from Buchanan Hamilton *, Vigne f, and W. Elliot J
accounts of the method in which the " chita " is used to hunt
antelope. A capital description is also given by McMaster§.
The principal haunt of this feline in India is in low, isolated,

rocky hills, near the plains on which live antelopes, its principal

prey. It also kills gazelles, nylgai (Jerdon once observed a pair

stalking some of the latter), and doubtless occasionally deer and
other animals ; instances also occur of sheep and goats being carried

off by it (a goat was once taken away by one from my own camp
in Khandesh) ; but it rarely molests domestic animals, and has not
been known to attack men. Its mode of capturing its prey is to

stalk up to within a moderate distance of between 100 to 200
yards, taking advantage of inequalities in the ground, bushes, or

other cover, and then to make a rush. Its speed for a short dis-

tance is remarkable, far exceeding that of any other beast of prey,

even of a greyhound or kangaroo hound, for no dog can at first

overtake an Indian antelope or a gazelle, either of which is quickly

run down by C.juhatus if the start does not exceed about 200
yards. McMaster saw a very fine hunting leopard catch a black .

buck {Antilope cervicajyva) that had about that start, within 400
yards. It is probable that for a short distance the hunting leopard
is the swiftest of all manmials.

This animal, according to the accounts of tlie men who capture
it, usually passes two days, after gorging itself, in resting in its

lair, and on the third day repairs to a particular tree, which forms
a rendezvous for other animals of the species. On this tree it

* The quotation is said to be from the ' India Sporting Review.'
t Tnivels in Kashmir, Liidak, &e. i, p. 41.

X Mad. Journ. L. S. x, p. 107.

§ Notes on Jerdon's Mamuials of India, p. 32
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sharpens its claws, leaving marks that are recognized by the hunters,

who capture the leopards by means of nooses made from the dried

sinews of antelopes, and pegged to the ground around the tree.

From the few accounts given of their habits in the wild state, it

is apparent that these felines frequently hunt in pairs or families

;

hence, perhaps, the appearance of several at a particular spot,

where they amuse themselves by playing about before going ofi' to

hunt.

As already mentioned, only adults are captured, Indian shikaris

considering that the young can only be properly trained by the

parents. The same view prevails in India with regard to falcons.

The hunting leopard is easily tamed, about six months being re-

quired to reduce him to a complete state of obedience and to

complete his trainuig. Many of these animals, \^hen tamed, are

as gentle and docile as a dog, delighting in being petted, and quite

good tempered even with strangers, purring and rubbing them-
selves against their friends, as cats do. They are usually kept,

when tame, on a charpai or native bedstead, attached by a chain

to the wall, and are not shut up in a cage. Young hunting
leopards are, of course, soon domesticated, as was shown in the

case of that commemorated by Jerdon. So far as I have heard,

however, this animal has not been kno\^n to breed m capti\'ity.

The method of hunting with the " chita," as described by several

observers, is the following :—The leopard is hooded, so as to blind-

fold it ; it is fastened by a thin cord attached to a leather belt

round its loins or to a collar, and is taken on a bullock-cart to the

neighbourhood of the antelope. The latter have no fear of the

ordinary country carts, which they see dail}^, and there is, con-

sequently, no difficulty in dri-\ ing to within a short distance of the

herd. The leopard is then unhooded and slipped, and, according

to the distance at which the antelope may be, either springs

towards them at once, or, taking advantage of inequalities in the

ground, follows them at a run until he gets within such a distance

as to enable him to make his rush with success. He usually seizes

the buck, if there is one with the herd, but this is probably due to

the fact that the buck is generally the last ; and, as pointed out

by Sir W. Elliot, the mir-shiktiris (keepers) always endeavour to

get the herd to run across them, when they drive on the cart and
unhood the " chita." The leopard rushes at the antelope and fells

it, it is said, by striking its legs from under it with his paw ; he
then seizes the quarry by the throat, and holds it until the keepers

arrive. The antelope's throat is then cut, and some of the blood

collected in the wooden bov\l from which the hunting leopard is

fed, and offered to the latter, who laps it eagerly, advantage being

taken of the opportunity to slip on his hood again. A good hunt-

ing leopard is said sometimes to capture four bucks in a morning.

Baldwin, in the ' Large Game of Bengal,' states that the hunt-
ing leopard has occasionally been speared from horseback. It gives

but a short run, and rarely shows tight. McMaster also relates an
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instance of this nnimal being speared, anil states tliat tlio Inmting

leopai'd, although at first it far outpaced the horse, wan easily-

caught, and tritid to hide in a bush, out of which it was put and

speared easily.

Family VIVERRID.E.

The second family of the ^luroidea contains the civets, para-

doxures or tree-civets, ichneumons or mangooses, and their allies, a

much more diversified assemblage than the Fdidcp. In the Viucr-

ridce the head and body are more elongate, the muzzle more pro-

duced, the limbs shorter in proportion, and the teeth of the molar
series more numerous than in the cats. All Indian forms have four

premolars on each side above and below, one or two true molars, five

toes to each foot, and a long tail. The claws vary in retractility,

and so does the extent to which the tarsus and metacarpus are clad

with hair beneath, this again depending upon the circumstance that

some types, like Viverra and Frionodon, are truly digitigrade, whilst

others, as Arctlctis and Paradoxurus, are more or less plantigrade.

Many of the genera have peculiar anal and preanal glands, the

secretion from which is highly odoriferous.

The auditory bulla is externally constricted and internally

divided by a septum, which is conspicuous from the meatus. An
alisphenoid canal is present, except in Viverrlcula.

I'urther details of the anatomy will be found in Prof. Mivart's

papers already quoted (P. Z. S. 1882, pp. 145, 459).

No representatives of this family exist in America or Australia,

all being confined to the warmer parts of the Old World, and
chiefly to Africa, Madagascar, and South-eastern Asia, one species

extending into Spain.

The Viverrid.ce are variously divided by different authors. In
the system here followed they comprise three subfamilies, one of

which, Cnij^toproctime, by some considered a distinct family, con-

sists of a single species peculiar to Madagascar. The other two
are represented in India, and are thus distinguished :

—

A. Claws strongly curved and more or less retrac-

tile. Auditory bidla oval or subconical, broad

and truncated behind, narrow in front. Apex
of paroccipital process in general projecting

slightly beyond the bulla; prescrotal glands

generally present Viverrince.

B. Claws lengthened, ex serted, not retractile. Audi-
tory bulla somewhat- ])ear-slia])ed. Pai'oceipital

process not ])rojecling beyond bulla, but spread

out, and in adults lost on its ])osterior surface.

No presci'otal glands IJerpcsi'nw.
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Subfamily VIVERRIN^.

African and Oriental forms both occur in this subfamily, but tlie

latter are more numerous. The following genera are found within

our area :

—

A. Ears not tufted ; tail not prelien.-^ile.

a. Tarsus and metatarsus hairy behind ; tail with
dark and light rings.

a'. Two upper true molars ; a black gorget.

a". An erectile black dorsal crest Vivebka.
b". No crest Viverkioula.

h' . One upper true molar; no gorget Pkionodon.
h. Tarsus half naked behind ; tail (in Indian species)

not ringed.

a'. Teeth large ; a naked preaual (in males pre-

scrotal ) glandular tract Paradoxuuus.
h'. Teeth small ; no naked preanal or prescrotal

tract Arctogalf.
B. Ears tufted ; tail prehensile ; tarsus naked behind Arctictis,

Genus VIVERRA, Linn., 17GG.

A crest of elongate and erectile black hairs along the middle of

the back. Teet truly digitigrade, the metatarsus, metacarpus, and

feet being hairy throughout, with the exception of a central and

five toepads on all feet and a metacarpal pad on each fore limb.

Fig. 2"2.—Skull of Vivcn-u zihetha.

Claws small, partially retractile, and blunt. Pupil vertical. Female
with three pairs of ventral teats. Fur coarse. One or more
black hands across the throat ; tail ringed. All the species are

larger than a domestic cat. None are known to be arb(5real in

their habits.

Dentition i-
e'

^' i^' P™' 4^' ^^" ^>* '^^^ teeth are strong

and the hinder teeth in the molar series broad ; the inner lobe of
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the upper sectorial very large, nearly equal to the hinder lobe in

size. The true upper molars are well developed. The lower

sectorial has a large talon \^ith two large inner and two small

outer tubercles. The milk-dentition is figured by Mivart (P. Z. IS.

1882, p. 155).

A^ertebrae : C. 7, D. 13, L. 7 (or D. 14, L. G), S. 3, C. 22-30.

This and the next genus comprise the true Civet-cats, from
which the substance known as civet, largely used as a perfume, is

obtained. It is the secretion of a pair of glands found in both

sexes, just in front of the scrotmn in the male, and in a corre-

sponding position in the female. The secretion escapes by a

number of minute orifices into a large sac, the external opening of

which appears as a longitudinal slit, resembling a large vaginal

aperture *. There are also two glands surrounding the anus, the

secretion from which has a very different and extremely offensive

odour. A'arious kinds of ciAet-cats, belonging to this and the

next genus, are kept in small cages in some countries, and the

civet collected from the pouch periodically ; but I am not aware
whether this is done anywhere in India.

Si/no2)sis of Indian and Burmese Species.

A. No black stripe down the tail.

a. Markings on sides indistinct or wanting V. zihetha, p. 90.

b. Large transverse dark marks on sides V. civettina, p. 98.

B. A black stripe down upper surface of tail.

a. Large dark tail -rings not interrupted below. . F. vieyaspila, p. 99.

Eemains of two species of Viverra, V. baJceri and V. durandi,

the last-named larger than any existing civet-cat, have been found
in the Pliocene beds of the Sivvaiik hills.

45. Viverra zibethat. Tlie large Indian Civet.

Viverra zibetlia, i. Sysf. Kaf. i, p. Go (f 7(J6) ; Sch-eh. Sdvtjefli. iii,

p. 420, pi. cxii ; Bhjth, J. A. S. B. xxxi, p. o31 ; id. Cat. p. -!•">

;

Jerdon, Mam. p. f20.

A'iverra iindulata, (''ray, S/ric. Zovl. ]). 9, pi. 8.

Viverra S])., M'C lelland, Catc. Jonrn. N. 11. i. p. 50, pi. i.

Viverra orientalis, hodie nielauurus, Hodgson, Vale. Journ. A. II. ii,

p. 47.

Viveria nielanurus it civeltoides, Ilody.^on, J. A. S. B. x, p. 909, xi,

p. 270 (no descriptions).

KJiahin, Hindi (used for several other animals also) ; Mach-bhondar,
BiUjdos, I'udv-yanla, Beng. ; Bhrdn, Nepal Terai ; Nit biralu, Nepal

;

Kuny, Bhot ; iSaphiony, Lepcha ; Kyouny-niyeng (horse-cat), Burmese

;

Tanyalony , Malay.

* Ho'dgson, Calc. Journ. N. II. ii, p. 54, pi. i, f. 1, 2 ; Mivart, P.Z. S. 1882,

p. 147.

The figures repi'esentiug lliis epeeies and V. mtya.yii/a in Slenidale's
' Natural History of tlie Maunuiilia oi' India' are apparently taken frnm dtlier

animals. The first figure niueh resembles the African J", civciia.
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Ears small, rounded. Tail thick, scarcely tapering, more than
half as long as the head and body. A crest of longer black erectile

Fig. 23.— Viverra zibdha, (From Hodgson's drawings.)

hairs along the back from shoulders to insei'tion of tail. The
scent-glands, when dissected out, are each 2-5 inches long by
1'5 broad.

In the skull the bony palate is continued about a quarter to
half an inch behind a line joining the last upper molars, the ter-

mination being concave. Nasals short. Mandible convex below.
Last upper molar one and a half times as broad as long, but last

lower molar much longer than broad.

Colour. General coloration dark hoary gi'ey, w-ith often a brownish
or yellowish tinge. Underfur brown ; terminal portion of the
longer hairs v^hite with black tips on the upper part of the body.
A black stripe, corresponding to the erectile crest, from between
the shoulders to the first dark tail-ring, but not down the tail,

which is completely surrounded by six broad black rings, the last

terminal, all much broader than the white rings between them.
A pale band borders the black dorsal line on each side, especially

towards the rump. Sides of the body generally without markings
;

sometimes, however, indistinct spots and imperfect ocelli occur,

forming wavy transverse bands on the sides, and longitudinal

bands separated by narrow whitish lines on the loins. Legs indi-

stii;ictly barred outside near the body, all the distal portions and
the feet dark brown or black. Head grey ; chin brown ) a dark

spot behind the ear ; hind neck much mixed with black ; front and
sides of neck and upper breast white, crossed by a broad black

gorget, and generally, but not always, by a narrower band in front

and another behind ; the hindmost meets a horizontal band run-
ning back from behind the ear along the side of the neck.

In a half-grown British-Museum specimen from Nepal the
black dorsal band appeal's to extend in front of the shoulders. The
coloration otherwise resembles that of the adult.
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Dimensions. Head and bod_y in an adult male 32 inches, tail 18,

ears 2, height about 15; weight 18 to 25 lbs. A skull measures
5"25 inches in basal length, 2'7 in zygomatic breadth.

Distrihution. Bengal, Assam, Burma, the Malay Peninsula, 8iam,

and Southern China. The range extends south and south-west of

Bengal to Orissa and Chutia IVagpur, and ]irobably some distance

further south and west, and to the northward into Sikhim and
Nepal, ascending the Himalayas to a considerable elevation.

llahits. The civet-cat is generally solitary. It hides in woods,
bushes, or thick grass during the day, wandering into open
country and often coming about houses at night. Not un-
frequ(Mitly it is found in holes, but w hether these are dug by it is

doubtful. It is said to be very destructive, killing any birds or

small m.ammals it can capture, and often attacking fowls, ducks,

&c., but also feeding on snakes, frogs, insects, eggs, and on fruits

and some roots. Hodgson found in the stoujachs of tiiose he
examined remains of fowls (evidently taken from a refuse-heap

near a kitchen), rats, shrews, and frogs. Civet-cats lake readily

to water.

V. zibetha breeds in May or June, and lias three or four young,
which, according to Hodgson, are probably born ^^ilh the eyes

open. The period of gestation is not known. Hounds and all

dogs are said to be greatly excited by the scent of this civet, and
will leave that of any other animal for it.

Hodgson's species V. melcnmra was the uniformly coloured

variety, V. civcttoidcs that with transverse bars. In his drawings
is the figure of a third form, said to have been brought from
Tibet, covered on the body with small ocelli. I have a somewhat
similar specimen, perhaps Tibetan, but less ocellatcd ; it is pro-

bably the form said to be brought from the Chinese border of

Tibet and (ailed Kung by Tibetans (J. A. IS. B. xxiv, p. 237).

40. Viverra civettina. The Malahar Civet-Cut,

Vivena civottiua, lllyfh, J. A. S. li. xxxi, p. 3.32 (1802) ; id. P. Z. S.

1864, p. 484 ; id. Cat. p. 44 ; Jcrdon,M(tm. p. 121.

" Dusky grey, with large transverse dark marks on back and
sides; two obliquely transverse dark lines on the neck, which, vith
the throat, is white ; a dark mark on the cheek ; tail ringed with
dark bands ; feet dark. Size of the last {V. zibetha) or nearly so."

{Jerdo7i.)

I have been unable to examine a specimen of this civet ; but Mr.
W. L. Sclater, who has recently compared the type with V. ziheiha,

writes to me that V. civettina is distinguished by luu ing the hinder

parts of the body covered with distinct large spots, and by the
black rings of the tail being united by a black band above. This
quite bears out Blyth's description. The larg(^ upper true molar
in V. civettina is more quadrangular, 0-3G inch long by (••4 broad,

in V. zibetha (>32 by (V4 ; and in the lower jaw of the former the
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first and second premolars are close together, in the latter widely

separated.

The area inhabited by V. civettlna is separated from that occu-

pied by V. zibetha by a broad tract of country, there being no civet

known to occur in the Central Provinces, Deccan, or Carnatic, It

is therefore probable that V. civeUina is a distinct species. The
following account of its distribution is from Jerdon :

—

" The Malabar civet-cat is found throughout the Malabar coast,

from the latitude of Honore (Honawar) at all events to Cape
Comorin, and very possibly it extends further north. It inhabits

the forests and the richly wooded low land chiefly, but is occasionally

found on the elevated forest-tracts of Wynaad, Coorg, &c. It is very

abundant iu Travancore, whence I have had many specimens. It is

not recorded from Ceylon, but most probably will be found there.

I have procured it close to my own house at Tellicherry, and seen

specimens from the vicinity of Honore. I never obtained it from
the Eastern Ghats nor from Central India. It is stated by the

natives to be very destructive to poultry.''

47. Viverra megaspila. The Burmese Civet.

Tiverra megaspila, Bh/th, J. A. S. B. xxxi, p. 331 (1802) ; id. P. Z. 8.

1864, p. 484 ; Giiniher, P. Z. S. 1876, p. 428, pi. xxxvii.

A'iven-a tangaliuiga, Cantor, J. A. S. B. xv, p. 197, nee Gray.

Kyoung-myeng , Burra. ; Miisang-jebat, Malay.

Tail less than half the length of the head and body, tapering.

A band of erectile black hairs along the back, sometimes but not
always less developed than in V. zibetha.

Bony palate extending nearly half an inch behind a line joining

the last upper molars ; termination very concave. The teeth

larger and broader than in V. zibetha ; hinder upper molar oval,

not much broader than long; hinder lower molar very little longer

than broad, and larger than that in V. zibetha.

Colour. Grey, sometimes with a yellowish or brownish tinge (the

figure in P. Z. S. is too brown), scarcely paler below ; underfur

pale brown to whitish, the tips of the longer hairs grey or black.

A black line down the back from the shoulders continued down
the tail, which is ringed with dark brown or black ; the proximal

rings about the same breadth as the whitish interspaces, and
(except sometimes the first) extending round the tail. Terminal

portion of tail for a varying distance (sometimes half the length)

black. Sides with spots, usually distinct, larger than in V. zibetha

or V. tangalunga (about three quarters of an inch in diameter),

tending to form transverse bands on the sides and longitudinal

on the rump. Feet brown. Head grey; base of ear behind a

little darker ; hind neck dusky ; chin brown ; neck white in front

and on sides, with two or three black gorgets, the anterior just

behind the brown chin often wanting, the second well marked
h2
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across the throat, the third faint on the upper breast, but distinct

on the side of the neck, where it runs forward to behind the

ear.

Dimensions. A large iiulividual luoasui'ed 37 inches from nose to

the root of the tail ; tail 17"r> inches. Basal length of skull about

5-2 inches, zygomatic breadth 2*9.

JJi.strihution. Burma, Malay Peninsula, Cochin China, and

Sumatra. Recorded as far north as Prome.
Habits. Similar to those of V. zihetha. This civet is said by

Cantor to have from one to three young at a tim(\

Viverra tanf/alwufa, Gray, inhabits Java, Sumatra, Borneo, the

Philippines, and, it is said, Malacca, but this requires confirmation.

TIk! only other species of the genus is the African V. civetta.

Genus VIVERRICULA, Hodgson (1838).

No erectile mane along the back ; nails sharper and more curved

than in Viverra; pollex and hallux shorter and more remote from

the other toes. Foot and toepads ])reci^ely as in Viverra. The
build is slighter, the size much smaller, the muzzle finer, and the

whole animal more adapted for arboreal and climbing habits. The
anal and prescrotal glands are similar.

In the skull there is, as a rule, no alisphenoid canal, although

one is very rarely present. The anterior portion of the bulla in

front of the constriction is much more swollen than in Viverra, so

that the bidla looks considerably longer ; the paroccipital process,

too, seldom projects at all from the hinder part of the bulla, being

generally rounded off against it. The teeth are small, compressed,

and sharp, the formula being the same as in Viverra.

Vertebra) : C. 7, D. 13, L. 7, S. 3, C. 25.

The absence of an erectile mane, and the differences in the

skull and structure of the feet, appear to justify the separation of

the pr('S(»nt genus, which resembles Viverra in its other characters.

There is but a single species.

48. Viverricula malaccensis. The small Indian Civet.

Viverra malaccensis, Gmel. Syst. Nat. \, p. 92(1788); Jvrd. 3Lini.

p. V21.

Viven-a indica, Geoffr., J)esm. Kuiw. Diet, vii, p. 170 (1817); Elliot,

Mad. Joiir/i. L. A', x, p. 102.

Viverra bciig'alcnsis and V. pallida, Graij, Ilardwiche's III, Ind. Zool.

\, ])1. 4; ii, pi. ().

Vivi'rra rassr;, Ilorsf. lies. Java, pi.

Viverricula iiulic-a and V. rasse, IIod;/son, A. M. N. II. \, p. 152 (1838).
Viverricula iniilaecensis, Jili/lh, Cat. ]). 45; Anderson, Zool. An. Res.

p. KiO ; Thomas, P. Z. -V.' 18.S(>, p. 55.

Mashk-billa, Katds, H. ; Gandha </okal, Gando (/aula, B. ; Sof/of, 1 \o K 1 1]

;

Jowddi numjilr, Malir. ; Saiyar, liay-myul, Nepal Terai ; Iihiayin Iwh,

Can. ; Ftmayii pilli, Tel. ; Uralawa, Ciiifj;'. This animal is alsd called
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Kasturi, a name properly belonging to the musk-deer, in parts of India.

Koiinri-ka-do, Burmese ; Wa-yoHiiy-kyouiKj-bijouk, .Vrakan.

Tail tapering, about two thirds to three quarters the length of

the head and body. Ears short and rouuded. Tur harsh and

rather coarse. Teats G, ventral. Pupil vertical.

In the skull the nasals are of moderate length, terminating

posteriorly in front of a vertical plane passing through the ante-

rior extremities of the orbits ; the occipital crest is greatly deve-

loped. Bony palate extending back some distance behind the

posterior molars. Mandible convex below.

Colour. Brownish grey to pale yellowish brown, with usually

several longitudinal black or browii bands on the back and longi-

tudinal rows of spots on the sides. In some specimens both

lines and spots are indistinct, and the dorsal bands are occasion-

ally wanting ; but usually there are five or six distinct bands on
the back and four or five rows of spots on each side. Neck-
markings rather A^ariable

;
genei^ally there are two dark stripes

from behind the ear to the shoulders, and often a third in front,

crossing the throat. A dusky mark behind each ear and one in

front of each eye. The head grey or brownish grey ; chin often

brown. Eeet brown or black. Tail with alternating black and
whitish rmgs, seven to nine of each colour. The underfur brown or

grey (often grey on the upper parts of the body and brown on the

lower) ; coarser hairs with long grey, brown, or black terminations,

the grey hairs on the upper parts often tipped with black.

Dimensions. Head and body 21 to 23 inches, tail (including the

hair at the end, which is about an inch long) 15 to 17, ear 1 to 1|
long outside, height about 9 ; weight 5 to 6 lbs. A male skuU

measures 3-75 inches in basal length, 1'75 in zygomatic breadth

;

another 4 by 1'8.

Distribution. Throughout India, except in Sind, the Punjab, and
the western parts of Rajputana. A specimen was obtained by

Mr. Adam at Siimbhar. Also found in Ceylon, Assam, Burma,
Southern China, the Malay Peninsida, Java, and some of the other

Malay islands. This species likewise inhabits Socotra, the Comoro
Islands, and Madagascar, but has probably been introduced, having

been carried thither caged as a producer of civet.

Habits. The small civet inhabits holes in the ground, or under

rocks, or thick bush, but appears not to have been observed in

forest, although it is said to climb well and to be distinctly arbo-

real in its habits. It comes near human habitations, and has been

met with taking refuge in drains and outhouses. It is frequently

kept in confinement, and becomes perfectly tame. Jerdon states

that he kept several, which caught rats, squirrels, and birds, and

he adds that this species is kept by natives for the purpose of

yielding civet. The food is varied, chiefly consisting of small

animals, vertebrate and invertebrate, but partly of fruits and roots.

Poultry are occasionally carried off by this civet. The female has

usually four or five young at a birth.
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Genus PRIONODON, Horsfield, 1823.

Sjn. Linsang, Miiller, 1839.

No dorsal mane. Form slender ; limbs short ; head and neck

long; ears short, rounded; muzzle pointed; tail very long, cylin-

drical. Claws perfectly retractile and sharp ; thumb and hallux

near the other digits. There is on the inner proximal side a sup-

plementary lobe to the central palmar and plantar pads, separated

Fig. 24.^—Skull of Frionodon maculustis.

from the other three lobes by hair in P. pardlcolor, but not in the

other species. Metatarsus and metacarpus hairy beneath. No pre-

scrotal glands. Anal glands present. Fur soft. Female with four

teats—two ventral anteriorly situated, and two inguinal. Colour

fulvous, with bold black spots or markings. Tail ringed.

Dentition: i. g, c. ^, pm. ^, m. ~ 5 the posterior upper

molar of Viverra wanting. The teeth are sharp and compressed.

Of this genus two species are found within our area, a third is

Malay. All appear to be carnivorous ; they may also, as suggested

by Hodgson, live partly upon insects. An allied genus, Poiana, is

the representative of Prionodou iu Africa.

Synopsis of Indian and Burmese Species.

A. Smaller ; head and body about 15 inches

;

skull 2^ to 2f ; hack with longitudinal rows
of large spots P. pardicolor, p. 103.

B. Larger; head and body 18 to 20 inches, skull 3;

back with broad transvei'se hands P. macttlosus, p. 101.
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49. Prionodon pardicolor. Tim byoited Thjer-Civet.

Prionodon pardicolor, Hinl(/son, Cede. Juuni. N. H. ii, p. 57, pi. i,

figs. 3, (J (1842) ; viii, p. -io, jjl. i ; Bhith, Cat. p. 46 ;
Jerdon, Mam.

p. 124; Anderson, An. Zuol Res. p. IGO.

Zik-chihn, Bhot. ; SiUii/u, Lepcha.

'/ ^

Fig. 23.

—

Prionodon pardicoloi: (From Hodgaon's drawings.)

Tail as long as the body and neck. Pupil round.

Skull with the zygomatic arch slight. The constriction of the

bulla is very marked.
Colour. Eulvous (very pale brown), with large black spots above,

whitish and unspotted below. Underfur slaty, tips of longer

hairs buff or black. Head brown ; frequently a black spot behind

each ear. Four bands down neck, two on each side, two broader

above from behind ears to between shoulders, the others lower

down and more broken into spots ; the two upper bands are con-

tinued as rows of large rounded spots down the back, a row of

smaller irregular spots intervening, and about three more rows of

spots, square or round, diminishing in size below, down each side.

The spots also form about six or seven transverse rows. Limbs
near the body spotted outside ; feet pale brown, unspotted. Tail

with about eight to ten dark rings separated from each other by
the same number of pale rings, all passing right round the tail

and subequal in breadth.

Dimensions. Head and body 14 to 15 inches, tail 12 to 13,

height 5 to 5| ; weight about a pound. Skull 2*5 inches long,

1*25 broad.

Distribution. The south-eastern Himalayas, extending thence
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eastward to Yuiian, where it was obtained by Anderson. It is not

rare in the interior of 8ikhini, probably at moderate elevations.

Hahits. According to Hodgson, who had one example tame, this

very beautiful and graceful little animal is " equally at home on

trees and on the ground ; it dwells and breeds in the hollows of

decayed trees. It is not gregarious at all, and preys chiefly on

small birds, which it is wont to pounce upon from the cover of the

grass. The times of breeding are said to be February and August,

and the litter to consist of two young, there being two litters

each year."

The tame specimen (a female) was " wonderfully docile and

tractable, very sensitive to cold and very fond of being petted."

It was fed on raw meat, and refused fish, eggs, and fruits. It

never uttered any sound. The animal was perfectly free from

any odour.

50. Prionodon maculosus. The Burmese Ti(jer-Civet.

Prionodou maculosus, W. Bkmf.iP. A. S. B. 1878, p. 71 ; /. A. S. B.

xlvii, pt. 2, p. 1-32, pis. vi, vii (1878) ; Thomas, P. Z. IS. 1886,

p. 00.

Tail a little shorter than the head and body, cylindrical. Skull

larger and more strongly built than that of the other species, but

the anterior portion of the bulla is much less swollen than in

P. jxirdicolor. The pterygoid fossae are very broad.

Colour. Grey, with about six broad rather irregular transverse

brownish-black bands across the back, much broader than the

intervening pale stripes (or the back may be described as brownish

black with six narrow pale bars across). The dark bands are

broken up on the sides of the body, forming interrupted longitu-

dinal dark stripes, one of which is conspicuous and runs across the

shoulder to the side of the neck, and is continued by spots beneath

the ear to the eye. A broader dark band down the upper part of

the neck on each side from a little behind the ear to behind the

shoulder, where it passes into the transverse bands ; between the

two u[)per neck-bands are a few spots, as also on the fore neck,

forming an imperfect gorget, and on the outside of the limbs.

Lower parts and feet pale, unspotti'd. Nose dark brown mixed

with grey ; head generally brownish grey, dark around the orbits

and in front of them ; and two dark streaks running back from the

eye, one to the crown, the other to join the lower neck-band. Ears

dark behind. Tail with seven perfect blackish rings alternating

with pale inters})aces, wliich are much narrower. Underfur ashy

Dimensions. Head and body about 19 inches, tail 1(5 (without

the hair at the end, which is less tlian an inch long), lu'ight

at shoulder about 6, lengtli of tarsus and hind foot 2-8, ear out-

sid(! (Xir). Basal length of skull 2'9, zygomatic breadth 1-5.

Distribution. Tenasserim Provinces. One specimen was procured
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by Mr. Limborg east of Moulmein, a second by Mr. W. Davison

at Biinkasiin in Southern Tenasserim.

Habits. Unknown
;
probably similar to those of P. pardicolor.

The only other species of the genus is that first described,

P. (/racilis, a small form with nearly the coloration of P. maetilosm,

but a very different skull. This kind inhabits Java, Borneo, and,

it is said, Sumati'a. It was also reported from Malacca by Cantor

(J. A. S. B. XV, p. 199) ; but, judging by the dimensions given, it

is not improbable that the species obtained by him was P. macv^

losHS.

Genus PARADOXURUS, F. Cuv., 1821.

Syn. Pagwna, Gray ; Platyschista, Otto.

No mane. The naked soles of the feet are joined to the foot-

pads (no hairy space intervening), and extend over considerably

more than half the inferior surface of the carpus aud tarsus.

Claws smaU, sharp, retractile. Pupil vertical. Tail very long, not

ringed in Indian species.

All the species are nocturnal and arboreal. The food is mixed,

partly animal, partly vegetable. Prescrotal and anal glands as in

Viverra, except that the former discharge into a slight fold in-

stead of a deep pouch, and that their secretion has little or no
scent of civet. There is a well-marked tract devoid of hair, corre-

sponding to the glands, in front of the scrotum in the male and
around the genito-urinary orifice in the female. The secretion

from the anal glands is in some forms singularly fetid *.

Dentition : i. g, c. j^, pm. ^^, m. ^^ ; as in Viverra. The

teeth vary much in development and somewhat in form, being

large in some species and small in others. The bony palate extends

back above the posterior nares in a few kinds only. The pterygoid

fossa is Iji'oad.

Vertebra? : C. 7, D. 13, L. 7, S. 3, C. 29-36.

The tail is not prehensde, but the animal appears to have the

power of coiling it to some extent, and in caged specimens the

coiled condition not unfrequently becomes confirmed and perma-
nent. The name Paradoxurus was given by F. Cuvier to a speci-

men with the tad thus coiled, as represented in the ' Histoire

Naturelle des Mammifures,' pi. 186. Nothmg of the kind, so far

as I am aware, has been observed in wild examples, nor has any
use of the tail for prehensile purposes been recorded. At the

same time it sliould not be forgotten that, owing to the exclusively

nocturnal habits of Paradoxuri, they are seldom seen in the wild

state.

* For a description of the glands see Hodgson, As. Res. xis, p. 77; Turner,

P. Z. S. 1849, p. 25 ; also Mivart, P. Z. S. 1S82, pp. 1().3, 519. There is also

an excellent account, with figures, by Otto, Acad. Cits. Leop. Nova Acta, xvii,

p. 1095, pi. l-vxiii.
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I have described the history and synonymy of this genus in the
' Proceedings of the Zoological Society' for 1885, pp. 780-808.

Sijnops'h of Indian, Ceylonese, and Barmese Species.

A. Jiony palate not extending a quarter of an
inch behind the last upper molars.

a. Vibrissfe black, a few of the lowest some-
times white near the base only; dorsal

fur often long and ragged, with long-

black tips.

a. Back unstriped ; no pale band across

forehead P. niyer, p. 106.

h. Back generally striped ; a pale band
across forehead P. herniaphroditus, p. 108.

b. Vibrissse dark brow»; general colour the

same P.Jfrdoni, p. 111.

c. Vibrissas rufous
;
general colour dull rusty

red P. aureus, p. 110.

B. Bony palate extending more than half an
inch behind the last upper molars; vibrissae

white P. iP'c'ji, p. 112.

51. Paradoxurus niger. The Indian Pahn-Civa.

Viverra nigra, Desm. Mam. p. 208 (1820).

Vivena bondar, I)e Blainv. ibid. p. 210 (1820).

Paradoxurus typus, F. Ciiv. Ilist. Nat. Manim. pi. 186 (1821) ; Elliot,

Mad. Jour. L. S. x, p. 103 ; Kelaart, Prod. p. 38 (18o2).

Paradoxurus typus, P. pennantii, flni^ P. bondar, Gray, P. Z. S. 1832,

pp. 65, (JG.

Platyschista pallasii, Otto, Acad. Cces. Leap. Nova Acta, xvii, p. 1089,
pis. Ixxii, Ixxiii (1835).

Paradoxurus hirsutus, Ilodys. As. Bes. xix, p. 72(1836).
Paradoxurus herniaphroditus, Gray, P. Z. S. 1864:, p. o32 (nee Viverra

hermaphrodita, Pallas).

Paradoxurus musanga, jiartint, et P. bondar, Jerdon, Mam. pp. 125,
128.

I'aiadoxurus niger, W. Blanf. P. Z. S. 1885, p. 702 ; Thomas, P. Z. S.
' 1886, p. 55.

Lakdti, Clmiydr (vulgarly Khatus and J/idr-Ica-Kutta), II.; Menuri,
Dakhani ; Bhdm, BJwndar, Bengali ; Machahha, Malwa, Nepal Terai

;

Toyvt, in Singhbluim; Ud, Mahr. ; Kera-hek, Canarese ; Maru-pillt,
Veruvti, Tarn. ; Ma7iu-pilli, Tel. ; Marrapilli, Mai. ; Uyudora, Cing.

;

Toddy Cat of Europeans in many parts.

Tail nearly or quite as long as the head and body, well clad with
hair, slender, tapering very slightly. Fur coarse and often long,

some piles, especially on the back, long and ragged; underfur
short or wanting. A'entral mammae usually six (sometimes four,

according to Hodgson).
In the skull the bony palate extends but little, not more usually

than about one eighth of an inch, behind a line drawn through
the hinder edges of the posterior molars. Muzzle produced and
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narrow-, but varying in length. Upper sectorial tooth narrow, the

inner lobe small and at the distal extremity of the tooth ; the

Fig. 2G.—Half palate of Pamdoxiirus niffcr. (P. Z. S. 1885, p. 793.)

inner margin of the tooth between the inner and hinder lobe

distinctly concave.

Colour. Blackish grey to brownish grey. The fur in general

long, and with long ragged coarse black tips ; but these are, of

course, much more developed in the cold season. Underfur, when
present, ashy or brownish ; the longer hairs, beyond the underfur,

pale grey with long black tips. As a rule there are no stripes on
the back, but indistinct dark bands and rows of spots are sometimes
seen, especially in young specimens. Feet and the greater part of

the legs, with the terminal portion (frequently more than half) of

the tail, black. The tip of the tail is sometimes white, and indi-

viduals with the feet or other parts of the body white are occa-

sionally found. Head-markings variable ; face generally black or

blackish, with a distinct white or grey spot below the eye, another
(generally) on each side of the nose amongst the vibrissae, and
often another above the eye. There is not, however, in this spe-

cies, as usually there is in the next, a distinct whitish band across

the forehead. Vibrissae black ; occasionally, but rarely, a few of

the lower are whitish or white towards the base.

Dimensions. Males are larger than females. A male measured

:

head and body 22*5 inches, tail 19*5 ; a female 20 and 17"5. In
another female both were about 18 inches long. An adult female

skull measures 3'9 inches in basal length, 2*3 broad; a male 4*15

by 2-35
; another, very large (from Nepal), 4*4 by 2*55.

Distribution. Throughout the peninsula of India, from the foot

of the Himalayas, and Ceylon, wherever there are trees ; equally

common in the wildest forest and about human habitations. It is
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not found in the Punjab and Sind, and is rare in the bare parts

of the North-west Provinces and the Bombay Deccan. Common
in Upper Bengal, Southern India, and the West coast.

Varieties. Wouthern Indian and Ceylonese skins are blacker than

those from Northern India ; but I can find no other distinction

between the typical F. ni(/er (P. ti/jyus of many writers) and the

form usually known as P. hondar, which is not nearly so yellow as

Hodgson's description would lead a reader to suppose. Jerdon's

description is manifestly taken from Hodgson's, and neither Blyth

nor Jerdon had seen Hodgson's specimens. The Viverra houdar of

He Blainville was founded on a drawing in Buchanan Hamilton's

collection, preserved in the India Office Library. This drawing

certainly represents, I think, the common Indian palm-civet.

Habits. The common palm-civet, tree-cat, or toddy-cat, is a

familiar animal in most parts of India, though, being thoroughly

nocturnal in its habits, it is but rarely seen in the daytime. It

is arboreal, passing the day generally in trees, either coiled up in

the branches, or in a hole in the trunk, and m places whei'e cocoa-

nut palms are common it frequently selects one of them for a

residence. Mango-gi'oves are also a favourite resort. It not un-

frequently takes up its abode in the thatched roofs of houses
;

Jerdon found a large colony established amongst the rafters of his

own house in Tellicherry. It is also found in dry drains and out-

houses. It even occurs in large towns ; I have known of one being

caught in the middle of Calcutta. It is common in forest, and its

presence may be detected, as Tickell observes in his M8. notes, by

its droppings, rather smaller than a cat's, and always deposited on

the top of the trunks of large fallen or felled trees.

The food of P. nif/er consists partly of small mammals, lizards,

and snakes, birds and their eggs, and insects
;

partly of fruit and

vegetables. This animal at times is very destructive to poultry
;

it is also said to do mischief in vegetable gardens. Throughout
Southern India and Ceylon it is said to have an especial fondness

for palm-juice or toddy, whence its ])opular name of toddy-cat.

In confinement it will eat cooked food of almost any kind, boiled

rice, vegetables, &c.

The palm-civet breeds in holes of trees, and has from four to

six young. When taken young this animal is easily tamed.

52. Paradoxurus hermaphroditus. The Malayan Pahn-Civet.

Viverra hermaplirodita, Pallas, Schirbnr, Sliia/et/i. iii, p. 420 (1778).

Viverra musanjia, liaffles, Tratis. Linn. Soc. xiii, p. 252 (1822).

Paradoxurus prehensilis, P. nuisanga, P. diibius, P. hermaphroditus,

P. pallasii, P. crossii, a>id P. finlaysonii, Oray, F. Z. S. 18;32,

pp. 05-68.

Paradoxurus qiiinquelineatus and P. miisaug'oides, Gray, Vliarlvs-

wortKs May. N. II. i, p. 579 (1837).

Paradoxurus hir.sutus, Hodys. As. Fc.i. xix, p. 72 (1830).

Paradoxurus nig-rifrons, Gray, List Sp. Manim. B. M. p. 55 (1843),

no description ; id. F. Z. -*>'. 1804, p. 535.



PARADOXimiTS. 109

Paradoxuriis strictus and P. quadriscriptus, Hode/x. A. M. N. H. ser. 2,

xvi, pp. 105, 106 ; id. P.Z. S. 1856, p. 396, pis. xlvii, xlviii.

Paradoxurus fasciatus, Gray, P. Z. S. 1864, p. 536, 7iec Viverra

fasciata, Desm.
I'aradoxiirus musang'a, Jerdon, Mam. p. 125, jmrtim ; Jihjth, Mam.

Birds Burma, p. 26.

Paradoxurus hermaphroditus, W. Blanf. P. Z. S. 1885, p. 794 ;

Thomas, P. Z. 6'. 1886, p. 67.

Bliondar, Baghdivikh, Peng.; Kyoung-ioon-haih, Kyoung-na-ga,Tiv\\'m. ;

Khahbo-palaing, Talaiii ; Sapo-mi-ai7ig, Karen : Miisang, or Mmaiig
Pdiidan, Malay.

^vi»^"^^''^'=?'^^^4^"^'
^^^^'.A^^>i

^n "

Fig. 27.. -Parado.Tunis hermaphroditus. (From a drawing by Colonel Tiekell

;

position slightly altered.)

Structure generally much as in the last. Tail more than three

quarters the length of the head and hody. Fur as a rule not so

long and ragged as in P. niger. Muzzle shorter ; upper sectorial

and molars larger, the former with a large inner lobe, and with
the margin i'rom the inner to the hinder lobe nearly or quite

straight.

Colour. Brownish grey, sometimes ashy. Underfur, when pre-

sent, brownish, the longer hairs light brown or grey, occasionally

with black tips. The back is generally more or less distinctly

striped longitudinally, most distinctly when the fur is short, the
number of stripes varying and the lateral bands often replaced by
rows of spots. Feet and termhial portion of tail (often one half

or more) black ; tail-tip sometimes white. Usually there is a

distinct broad pale or whitish band across the forehead and in

front of the ears, and as a rule this band is not crossed by black

streaks, but sometimes there is a longitudhial black line in the

middle and another running back from each eye. Generally a

white or whitish spot occurs below the eye, and this spot some-
times is joined to the frontal band. The muzzle, including the
eyes, the top of the head, with the ears and sides of the neck, are
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black or dark brown. The markings, however, are very variable,

and occasionally either the dorsal striping or the pale frontal band

is wanting; but as a rule one or the other is distinct, and serves

to distinguish this from the last species. Vibrissas black, the

lowest occasionally white near the base.

Dimensions. About the same as in P. nicjer. Head and body 20

to 25 inches, tail 16 to 20. A male skull from Burma measures
3*8 inches in basal length ; 2-45 in zygomatic breadth.

^\^^

Fig. 28.— Half palate of Faradoxvrus hcrmaphrodiiiis.

(P. Z. S. 1885, p. 796.)

Distrihuiion. Throughout the countries east of the Bay of Bengal

—Burma, Siam, Malay Peninsula, Sumatra, Java, and Borneo. In

Lower Bengal and at the base of the Himalayas, in Sikhim and in

Assam, many of the Paradoxuri appear to belong to this species

or to be intermediate bet\\een it and P. niger.

Habits. Precisely the same as those of /-*. niger.

This species has been united to the last by Blyth and Jerdon,

and unquestionably the two pass into each other, so that it is

a mere question of convenience whether they are called species or

races. As a rule the Eastern form is distinguished both by having

stripes on the back and a distinct frontal band, and by its larger

and differently shaped upper sectorial teeth ; and as the difference

is considerable, and each form fairly constant over an immense
tract of country, I think it better to use different names for the

two.

53. Paradoxurus aureus. Tlie Ccglonese Pahn-Civet.

Paradoxurus aureus, F. Cur. Mem. Mus. Hist. Nat. ix, p. 4H, ]>]. 4

(1822) ; W. Blauforcl, P. Z. .S'. l88o, p. 802, pi. 1.
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Paradoxurus zeylanicus, Kelaart, Prod. p. 39 ; 6'/y/?/, P. Z. S. 1864,

p. 531; Blyth, J. A. S. B. xx, pp. 161, 1S4 ; id.' Cat. p. 47; nee

Viverra zeylonen.si.-s, Pallas, nee V. zeylanica, Gmelin.
Paradoxurus niontauus, Kelaart, apiid Bhiih,J. A. S. B. xx,pp. 161,

184; id. Prod. p. 40.

Knla-ivedda, Cingalese.

Tail about four fifths the length of the head and body. Fur
moderately soft and thick, of uniform length, \^'ith but little woolly

underfur. Mammae four.

Skull very similar to that of P. hermaj)lirodttits ; the upper sec-

torial tooth is larger than in the Indian form {P. niger), the imier

lobe being very well developed. The anterior upper true molar
also is broader inside, being sometimes nearly rectangular.

Colour. Uniform dull rusty red or dull chestnut, passing, how-
ever, in some specimens into a darker and browner shade. The
fur and underfur are of nearly the same shade throughout ; no
black tips to the hairs. Faint longitudinal dorsal streaks may be

detected on many specimens. A white subterminal band is occa-

sionally found on the tail. Vibrissse whitish in dried skins, pro-

bably rufous in fresh specimens.

Dimensions. A fully grown female, according to Kelaart, measured

:

head and body 19 inches, tail lo"5, height 8. Males are probably
larger. A skull measures 3*85 inches in basal length, and 2'35 in

zygomatic breadth.

Distribution . The island of Ceylon, apparently generally distri-

buted, the darker specimens being from a considerable eleAation.

Habits. According to Kelaart, this species is less carnivorous

than P. hermajihroditus, specimens obtained near Newera Ellia

having fed entirely on the fruit of PJii/salis pernviana or Cape
gooseberry (the Tijidri of Bengal). In other respects the habits of

the two are precisely similar.

54. Paradoxurus jerdoni. The brown Pahn-Civet.

Paradoxurus jeidoui, W. Blanf. P. Z. S. 1885, pp. 613, 802, pi. xlix :

1886, p. 420.

Kdrt-nai (forest-dog), Mai.

General structure apparently as in P. hermaphroditus, except

that the fur is of uniform length. Woolly underfur but little

developed.

Skull distinguished from that of all other species by the great

length of the anterior palatine foramina, which, in the only speci-

men examined, are over 0-4 inch long and extend back as far as

the hinder edges of the anterior pair of upper premolars. Teeth
larger than in ordinary specimens of P. hermaphrodltns.

Colour. liich deep brown on head, shoulders, and limbs, back

and sides the same but grizzled. Tail brown, tip often white.

Fur and underfur brown, except a long subterminal grey ring on
the longer hairs of the back and sides. Vibrissae dark brown.
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Dimensions. Approximately the same as those of P. zeylonensis.

Adult skull 4*2 inches long from occipital condyles, 2*5 wide across

zygomatic arches.

Distrihution. Only known with certainty from the Pahii hills in

Madura, and the Nilgiris, hut prohahly inhahiting all the higher

ranges of Cochin and TraA^ancore.

Habits. Not known.

55. Paradoxurus grayi. The Himalayan Palm- Civet.

Paradoxunis grayi, Hctwctt, P. Z. S. 1835, p. 718; Jerdon, Mam.
p. 128 ; Bhjt/i, Mam. Birds Burma, p. 26 : W. Blanf. P. Z. S. 1885,

p. 803.

Paradoxurus uipalensis, Ilodqson, As. Pes. xix. p. 76 (1836).
Paradoxurus tytlerii, Tyihr,'j. A. S. B. xxxiii, p. 188 (1864).

Fig. 29.— Half palate of Paradoxurus grayi. (P. Z. S. 1885, p. 804.)

Tail ahout tlie same length as the head and body. Fur varying
in length, but much more uniform throughout the body, less harsli

and more woolly than in P. lierma'pliroditxis ; woolly underfur fre-

quently well developed. Mamma) 4.

In the skull the constriction behind the postorbital processes is

much less than in the preceding species. The bony j^alate runs
back above the posterior nares for 0*4 to 0-5 inch beliind the
hindmost molars, and is deeply concave at tlie end. Tlie teeth
are smaller than in P. Tierma'plirodiius ; the inner lobe of th(^ upjier

sectorial less developed, and the iirst upper true molar more trian-

gular. In old individuals the teeth, the molars esj)ecially, are

much worn down.
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Colour. Grey throughout, without markings on the body, the

lower parts paler and whitish. TJnderfur brownish grey or dusky,

paler towards the b ^, longer hairs whitish grey towards the end,

the tips on the upper parts black. Frequently, though not always,

the terminal liali:' of the tail is dusky or blackish ; feet usually

brown. Head, including ears and chin, brown or blackish, with

the exception of the forehead, a broad band beneath each ear, a

narrower line down the nose, and a blotch or spot below each eye,

^^•here white hairs are conspicuously intermixed, but there is some
v^ariation in their proportion and distribution. Vibrissae (whiskers)

mostly white, some of the uppermost black.

Some specimens have a yellowish or brownish tinge, especially

on the rump, thighs, and base of the tail.

Dimensions. Head and body 24 to 25 inches, tail with hair at

the end about the same ; weight 9 to 10 lbs. A very old skull

measures 4*4 inches in basal length, 2*7 in zygomatic breadth.

Distribution. Throughout the Eastern Himalayas in Assam,

Sikhiin, and ]N"epal, and as far west as Simla, whence a specimen

was obtained by Mr. Hume. Surgeon-General L. C. Stewart in-

forms me he shot an individual near Landour, at an elevation of

7500 feet. This species also occurs in Arakan and the Andaman
Islands, but not I beheve in the Peninsula of India, some reported

occurrences being probably due to mistaken identification.

Varieties. Some skins in the British Museum sent by Mr.
Hodgson have short woolly fur, and are of a yellowish-brown

colour. I believe them to be either a variety of P. (jra>/i or

perhaps dyed skins. The thinness and shortness of the fur show

that the specimens were derived from a warm region, probably from

near the base of the Himalayas. I have similar skins from Sikhim.

The skull from one of Mr. Hodgson's skins is precisely similar to

those of P. grayi.

The Andaman form P. tiftleri is slightly smaller in size, but does

not appear otherwise to differ. The head and body, according to

the describer, measured 21 inches, tail 20 ; a stuffed skin in the

British Museum is a little larger. The skull from the latter is

4-45 inches long, 2-65 broad.

Habits. We are indebted almost entirely to Mr. Hodgson's re-

searches for a knowledge of this animal's habits. It is more fru-

givorous than the common palm-civet, but, like that species, feeds

partly on animal, partly on vegetable food, and captures birds and

small mammals. It lives and breeds in holes of trees, four young

having been found on one occasion, and it inhabits mountain

forests. In the Andaman Islands the smaller variety is said to do

much havoc amongst pine-apples.

This species appeare to be easily tamed. A tame individual

kept by Hodgson was " very cleanly, and its body emitted no un-

pleasant smell, though, when it was irritated, it exhaled a most

fetid stench, caused by the discharge of a thin yellow fluid from

four pores, two of which are placed on each side of the anal aper-

ture," the orifices, in short, of the anal glands. McMaster in his

' Notes on Jerdon,' p. 37, relates how his servants and dogs were
1
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baffled in their endeavour to capture an animal, w liich he suggests

maj have been this species, at liussellkonda in the Nortliern Circars,

by the singularly fetid fluid discharged by the creature. It is

very possible, however, that the common palm-civet may have the

same power as P. grayi of making itself obnoxious.

The tail was coiled, as it sometimes is in the common ludian

palm-civet, in the original type of this species, a caged speciujen.

Nearly allied to P. yrayi is a still larger form, P. hucoinijitax,

reddish brown in colour, with the head, except on the muzzle,

paler. This is found in Malacca and the MaJay Archipelago, and
may possibly occur in Tenasserim *. P. rnhidus, Blyth, J. A. tS. B.

xxvii, p. 275, is probaljly a variety of the same species.

Another form, considerably smaller than P. (jrayi, inhabits

China, and was named P. larvata from the distinct head-mai'kings.

Both these species have the same prolonged bony palate as P.

(/rayi, and all three externally resemble each other by their con-

spicuous white vibrissae. By Gray they were distinguished as a

genus, which he called Pm/uma.
The nature and affinities of the animal called Paradoxurvs

laniger (As. lies. xix. p. 79) by Hodgson are as obscure as its habitat.

It is not quite certain that the only skin known, which is without a

skull and in very indifferent condition, belongs to this genus ; and
it is questionable whether this specimen was obtained within the

limits accepted in the present work. The follo\^ing brief descrip-

tion may enable the form to be recognized if rediscovered. The
fur consists of very thick \x oolly haii', without longer piles. The
tail is thick at the base and tapers rapidly, it is but little more
than half the length of the head and body. Tlie soles of tl;e feet

are naked, but the toe-pads are almost surrounded b}^ hair. There
is a naked area in front of the anus. The colour is rather light

rufescent bro\^'n (or greyish fawn), the hair grey at the base,

light brown towards the tips, no black tips anywhere ; the tail

nearly the same colour throughout. The head has lost almost all

its hairs. This skin Mas said to be from Tiugri, Tibet, and
evidently belonged to an animal inhabiting a cold climate (see

P.Z.S. 1885, p. 807).

Genus AKCTOGALE, Peters, 18G4.

All the teeth, except the canines, very small ; those in the molar
series scarcely or not in contact. The upper sectorial much
rounded, the inner lobe median in position, not anterior. Palate
frequently convex longitudinally between the upper sectorial

teeth, the posterior portion sloping upward, and greatly pro-
duced above the posterior iiares, the sides of which are arclu'd

towards each other ; mesopterygoid fossa excessively narrow,
less tlian half the breadth of the palate between the upper sectorial

teeth. No pterygoid fossa.

- * There was in 1877 a specimen in the Zoological Gardens, Calcutta, pre-
sented by Mr. Eivers Tiioiiipson, and said to have been brou^dit frtiiu llie

Karen Hills, Buriiiii.
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There is no bald space in front of tlie scrotum or ai'ound the

genital orifice ; hence it is probable that the prescrotal glands, if

they exist, are Ul-developed. The soles are naked to a greater ex-

tent than in Paradoxurus, and the first digit on both fore and hind

feet is more remote from the othei's. In other respects the two
genera are similar.

56. Arctogale leucotis. The small-toothed Palm-Civet.

Pao-uma trivirgata, Grat/, List Sp. Mam. B.M. 1843, p. 5-5 ; Cantor,

J. A. S. B. XV, p. 201 {nee Paradoxurus trivirgatus. Gray, \S^^2).

Paradoxurus leucotis, Blyth, Ilorsf. Cat. p. 66 (1851) ; id. J. A. S. B.
xxvii, p. 274 ; id. Alam. Birds Burma, p. 26.

I'aradoxurus preheusilis, Sclater, P. Z. S. 1877, p. 681
,
pi. Lxxi, nee

Viverra prehensilis, Blainv.

Arctogale trivirgata, Gray, P. Z. S. 1864, p. 543 ; Mivart, P. Z. S.

1882, p. 163, tigs. 8 & 9.

Arctogale leucotis, W. Blanf. P. Z. S. 1885, p. 789.

Kyoung-na-rwek-phyu, Ai'akan ; Kyovng-na-ga, Tenasseriui ; Musdng-
ukar, Malav.

Fig. Z^.—Arcfvgcdc leucotis. (P. Z. S. 1877, pi. lxxi.)

Tail about the same length as the head and body. Fur short,

of uniform length, not harsh.

Skull narrow and elongate. Postorbital processes long, zygo-

i2
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matic arches weak. The bony palate extends more than half an

inch behind the last upper molars.

Colour. Fulvous grey (wliity-brown) to dusky grey, or occasion-

ally brown above, much paler below. Fur in pale specimens some-

times grey throughout ; in darker skins brown near the base, then

grey, tipped on the back with dark brown or blade. Along the

Fig. .'51.— Iliilf craniuiii (A) aiul inandihle (15) oC Airfot/a/e lei<(v/is, nat.. size.

a, anterior o])eiiing of alisplieuoid canal ;
o, foramen ovale ; c, carotid

canal (compare fig. ir>, p. .'")1, atifr). (Mivart, P. Z. S. 1882.)

back run three longitudinal dark bands, either continuous or broken

into s])ots ; sometimes these bands are indistinct or wanting, but

generally they are well marked. Thi^ hi»ad above, including the

cro\\ n and ears, usually darker, often ashy or black ; a narrow
white line generally runs down the middle of the forehead and nose,

or part of the distance. In IJurniese specimens the tips of the ears

are often whitish. Whiskers dark brown. !Sid(>s of neck pale, like

the lower parts. Feet and terminal portion of tail brown or black.

iJimensions. Head and body of a large male 26*5 inches, tail 27.

Skull 4 inches in basal l(«igth, 2-'A in zygomatic breadth.
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Disiribidlon. Tlii.s well-marked form is found east of the Bay of

Bengal, from Sylhet, and, according to Sterndale, Assam, through
Arakan and Tenasserim to Malacca, Sumatra, and Java. Said by
Mason to be comuion in Tenasserim.

Habits. Nothing particular I'ecorded. When taken young
A. Imcotis is easily domesticated. Tickell and, probably, Mason
mistook the Tenasserim form of P. hennaphroditus for this species.

The type of Blytli's Paradoxurus hucotls, that originally described

by llorslield, is now in the Briti.sh Museum, and is a young and
pale specimen of the present form.

Nemi(/alf Jiaidivickei (Paradoxurus derhi/anus), a Malayan animal

alHed to Paradoxurus, and formerly referred to that genus, is dis-

tinguished by having the soles of the feet naked to a much smaller

extent, though more than in Virerra or Prioiiodon, and by its den-

tition. The coloration is Aeiy peculiar, pale brownish grey, with

a variable number (usually 5 or (5) of broad, dark transverse bands

on the back, longitudinal stripes on the nape, and rings on the

basal portion of the tail. This animal ranges from the Malay
Peninsula to Borneo.

Genus ARCTICTIS, Temminck, 1824.

Syn. Ictides, Valenciennes.

Tail long and truly prehensile. Ears short, tufted. Feet

thoio.'ghly plantigrade, the whole hinder surface of tarsus and

Fig. 32.—Skull of Arctidls bhiiurong.

metatarsus being naked. Claws short, half retractile, comprassed,

slightly curved. Fur coarse, and long. Pupil vei"tical. Large

prescrotal glands opening into a deep fold.
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Dentition : i

sometimes

m. 1^1; four lower premolars
6 1-1 4-4
6^ ^- 1—1' P""*' 3—3' "" 2-

occur, and the last upper molar is often ^^•anting.

Canines large, compressed, very sharp behind, concave externally

in front of posterior edge. Molars small, rounded ; both they and
the incisors are slightly separate from each other.

Vertebrae: C. 7, D. 13-14, L. 6-7, S. 3, C. 34.

Only a single species is known. A good account of the anatomy
is given by Garrod, P. Z. S. 1873, p. 196, and 1878, p. 142.

Flower and Mivart have confirmed the view adopted by Blyth and
Jcrdon, that the genus is closely allied to Paradoxurus.

57. Arctictis binturong. The Bear-cat, or Binturong.

Viverra ? binturoug, R<tffl.es, Linn. Trans, xiii, p. 253.

Arctictis binturong, Temm. Mon. Mamm. ii. p.3i'8 ; Cantor, J. A. S. B.
XV, p. 192 ; Blyth, Cat. p. 49 ; Jerdon, Mam. p. 130 ; Blyth, Mam.
Birds Burma, p. 26.

Yotmg, Assamese

:

INIaiiiv.

Myoiik-kyd (Monkey-tigei-), Burmese ; Untaromj,

Tail nearly as long as the liead and body, very thick at the base,

clothed \\\t\\ bristly, long, straggling hairs, longer than those of

the body. Fur coarse and long, some piles longer than the rest of

the fur, especially on the back.

In the skull the bony palate runs back for a considerable distance

above the posterior nares. No pterygoid fossa.

Fig. 33.

—

Ardicfis binturovy.

Colour. Black, more or less grizzled on the h(>ad and outside of

the fore limbs, and sometimes throughout the body. Fur and under-
fur either black throughout or brown at the base. On the head
and outside of the fore limbs, and often on tlie back, there is a sub-
tA'rminal grey or rufous-gr(>y ring on the longer hairs. In young
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specimens there are long grey or rufous tip.s to the fur. The ears

have a white border, but the tufts are black.

Dlmanslons. Head and body 2S to 33 inches, tail 2(3 to 27. An
adult female skull measures 4-95 inches in basal length, and 2-95

in breadth across the zygomatic arches.

Distnhiiti.oii. From Assam, throughout Arakau, Tenasserim, Siam,
and the Malay Peninsula to Sumatra and Java. The reports of

t'lis animal's occurrence in the Himalayas are of doubtful accuracy.

Habits. Like the Paradoxuri, Arctictis is omnivorous, living on
small mammals, birds, fishes, earthworms, insects, and fruits ; it is

also nocturnal and arboreal, its power of climbing about trees being
much aided by its prehensile tail. It is rather slow in its move-
ments. Its ability to suspend itself by its tad has been questioned,

but Blyth has shown (J. A. S. B. xvi, p. 804) that the young at all

events can support itself by the extremity of the tail alone. Elyth
also remarks that it is the only known placental mammal with a

truly prehensile tail in the Old World.
This species inhabits- vidld forests, and, owing to its nocturnal

and retiring habits, is seldom seen ; it is said, however, to have a

loud howl. It is naturally fierce, but when taken young is easily

tamed, and becomes very gentle and playful. Of its breeding
nothing appears to be known.
The only remaining member of the Viuerrince found in South-

eastern Asia that requires notice here is Gijnogale bmnetti, a re-

markable aquatic type, somewhat resembling an otter in form. It

is of a red-brown colour, with the feet webbed, and rather less naked
beneath than in Paradoxurus, and a short tail. The teeth have

long and sharp cusps, adapted for capturing fish, on which it lives.

It is found in the Malay Peninsula (J. A. S. B. xv, p. 203), Sumatra,

and Borneo.

Subfamily HERPESTIN^.
Besides the characters already enumerated, most of the members

of this subfamily present the peculiarity of the anus opening into

a sac-like depression ; but this character is ill-marked or absent in

some of the common Indian species. There are several genera in-

cluded, but all except one are peculiar to Africa or Madagascar.

The only generic type within the Indian area is Hetyestes, the

various subdivisions, such as Urva, Tcenior/ale, &c., raised to generic

rank by Hodgson, Gray, and others, not being distinguished by

characters of more than specific importance.

Genus HERPESTE3, ILiger, 1811.

Syn. Mangusta, Olivier i-*; Ichneumon, l^acep. ti h; L. ; Mmu/oti, 0;j;ilby

;

Urva, Mesobema, Hodgson; Osiiietcctix, Caloyule,- G ilerella, Ca-
lictis, Tcsniogale, Oiiijchoff(de, Gray.

Body long and slender, limbs short, muzzle pointed. Ears very

short and rounded. Tail, in most species, long and conical, being
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generally thick at the base, and covered with lo)]g hair. The feet

are plantigrade, the extent to which the under surfaces of the

tarsus and carpus are naked A'arying in difPerent species, extending

in some to the heel in the hind feet, whilst in others the proximal

])ortion of the tarsus is hairy below. The fur is coarse, and the

longer hairs ringed or annulated, that is marked with alternating

dark and pale spaces. Toes five on all feet. Mamma) usually 3
]iairs, but occasionally 2. In se\ eral species, and probably in all,

there are anal glands.

Dentition : i. °, c. ^, p. ^, m. |^. Teeth of the molar series

\\ it-h strong, sharply-pointed cusps. Vertebras : C. 7, D. 1 3, L. 7,

S. 3, C. 21-29. The bony orbits in the skull are, as a rule, com-

plete in adults, in m hich there is a considerable contraction in the

Fig. 34. - Skull of Herprsfca vi(/icol/is

breadth of the cranium behind the long postorbital processes.

This is much less conspicuous in young skulls. The brain-case

behind the postorbital process is very long, when compared with

the muzzle. The bony palate is continued above the ])osterior

nares for a long distance behind the molars ; the pterygoid bones

are very short, and then^ is no true pterj-goid fossa, the pterygoid

])rocess of the alisphenoid forming a short, broad fossa that termi-

nates posteriorly just at the posterior opening of tlie alisphenoid

canal, close to the anterior extremity of the pterygoid its(4f.

Some of the species of this genus are African, one, Jf. icJmeiunon,

extending to Spain ; others are Indian. The African have been

recently revised by Mr. Oldfield Thomas (P. Z. S. 1882, p. <)4) ; tlie

Oriental by Dr. Anderson, in his 'Anatomical and Zoological

Kesearches.' 1 entirely agree with the latter in his generic views

;
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but 1 am induced to carry the reduction of the number of species

a little further than he does.

The Mungooses are terrestrial animals, seeking their prey on the

ground, and very rarely climbing trees. They are active, bold, and

predaceous,.and live on small animals, mammals, birds, and reptiles,

insects and eggs, occasionally eating fruit. They are deadly

enemies to snakes, as described under H. mtou/o. They live in

holes in the ground, hollow trees, and similar places. When angry

or excited, they erect their long hairs, and especially those of the

tail.

Si/iW2:>sis of India)}, Cei/hncse, and Burmese S2)ecies.

A. No neck-stripe nor black tail-tip.

«. Fur close and short, longer hairs of back

with 4 or 5 rings of colour : size small.

a'. Tarsus and hiud foot without claws,

under 2 inches long H. auropimctatus,\i. 121.

b'. Tarsus and hind foot without claws,

more than 2 inches H. hlrmanicus, p. 122.

h. Fur longer, long hairs of hack with more
than 5 rings ; size larger.

a'. Naked sole extending to heel. Colour

grey or rufous II. viunt/u, p. 12.}.

b'. Naked sole not extending to heel.

(/". .Size large; tarsus and hind foot about

3 inches. Colour dark broWu griz-

zled Ji. fi<scH!<, p. 127.

h". Size smaller ; tarsus and hind foot

luider 2'7 inches. Colour dark hrown
or rufuus H. fidvescens, p. 127.

B. A black tail-tip, no neck-stripe . H. sviithi, p. 126.

C. A black tail-tip and black neck-stripe .... H. vitticollis, p. 128.

D. No black tail-tip, a white neck-stripe H. urva, p. 129.

58. Herpestes auropunctatus. The small Indian JShoujoose.

Mangusta auropunctata, Hodgs. J. A. S. B. v, p. 235 (183G).

Herpestes nipalensis, Gray, Charlesworth's May. N. H. \, p. r>78

(1837) ;
JerdvH, Mam. p. 13(5.

Herpestes pallipes, Bhjth, J. A. 8. B. xiv, p. 346 (184o) ; xv, p. 109.

Herpestes persicus. Gray, P. Z. S. 1864, p. 554 ; W. Blanf. P. Z. 8.

1874, p. 662 ; Anderson, An. Zool. Bef. p. 174.

Herpestes auropunctatus, Anderson, ibid. p. 172.

Mush-i-Khourma, Persian ; NiU, Kashmir.

Size small. Fur short, even, close, moderately harsh, that of

the tail considerably longer than that of the body. Tail, without

hairs at end, about three quarters the length of the head and body.

Naked sole not extending to the heel.

In the skull the pterygoid bones are not parallel, but diverge

slightly behind.
- Colour. Varying from light grey to dusky brown, minutely

speckled \\\\\\ white or yellow. Lower parts paler and more uni-
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form, or in western varieties while, and without any ainulation

on the hair. Dorsal fur brown at the base, then for some distance

pale brownish grey or yellow, the longer hairs beyond this are

blackish brown, then very pale brown or white, and, in some cases,

tipped dark. Hairs of the tail with 5 to 7 alternations of pale

and dark. There is some difference in the extent to which the

pale and dark rings are developed; in very dark specimens the

pale rings are greatly reduced in size and vie? versa.

Dimensions. Head and body 10 to 12 inches, tail, without hair

at end, 7 to 10, tarsus and hind foot without claws 1-7 to 1*9
;

weight of a large male 18 ounces. A male skull measures 2''3

inches in basal length, 1'15 broid across zygomata.

Distribution. Throughout Northern India, being found in the

lower Himalayas from 8ikhim to Kashmir, in the Xorth-west Pro-

vinces, Punjab, Sind, Baluchistan, South Afghanistan, and Southern
Persia. To the eastward common in Lower Bengal about Calcutta,

and found at Midnapur, but not recorded further south in the

Peninsula. This species is found at Chittagong, and rangc-s througli

Cachar and Assam to Upper Burma, where it was procured by

Anderson at Bhamo. It has not been found in Arakan, Pegu, or

Tenasserim, but a single specimen, possibly imported, was obtained

by Cantor in the Malay Peninsula. This is now in the British

Museum, and is uudistinguishable from Indian specimens.

Varieties. The AVestern form, found iu Sind, Baluchistan, and
Southern Persia, is very much paler and greyer in colour than

Bengal and Himalayan skins usually are, and was distinguished

bv Blyth as H. pallipes, and by Grray subsequently as H. persicus.

This was formerly classed separately by Andei'son and myself. As,

however, every intermediate gradation in colour can be found, I

do not think the distinction can be maintained. The pterj^goids in

the skull of the pale-coloured variety are closer together anteriorly,

and diverge more behind ; but I can find no other difference, the

discrepancies in breadth of the skull noticed by Anderson not

being constant.

Habits. Nothing particular appears to h^ve been recorded about

this form, which is an active, inquisitive little animal, frequently

seen in the daytime about bushes, hedgerows, and cultivated fields.

The habits, so far as known, resemble those of //. miuujo.

59. Herpestes birmanicus. The small Burmese Mungoose.

Herpestes auropunctntus birmanicus, Thomas, A.M. N. II. ser. 5, xvii,

p. 84 (1880) ; id. T. l. S. 1886, p. 58.

Size larger than that of H. auropunctatits, which this species re-

sembles in the short, even fur and in structure generally. In the

skull, the termination of the bony palate above the posterior nares

is concave, and the pterygoids do not diverge.

Colour. Dark brown, minutely speckled with grey or yellowish

gi'ey throughout, lower parts very litth^ paliM- than ui)per. Under-



HERPESTES. 123

fur dark brown at the base, then whitish, the longer hairs beyond
this on the back are black, then comes a yellowish ring, and the

tip is black. The black tips are only found on the upper parts.

On the tail-hairs the alternations of colour are more numerous.
Dimensions. Skins measure : head and body about 14 or 15 inclies,

tail with hair 9 or 10, tarsus and hind foot 2'2. No measurements
of fresh specimens are available. The skull of a male is 2-6 inches

long to the back of the occipital condyles, 1-32 broad across the

zygomatic arches.

Distribution. There are in the British Museum two specimens
from Burma, one collected by Captain Wardlaw Eamsay, tjie other

obtained by Mr. Oates in Pegu : a third specimen was collected by
Mr. Hume in Manipur. I have also a skin from Cachar. This

species probably replaces H. auropunctatus in Burma and some of

the other countries east of Ihe Bay of Bengal.

60. Herpestes mungo. The common Indian Mungoose.

Viverra mungo, Ginel. Syf<t. Nat. i, p. 84 (1788).
Herpestes frederici, Desm. Diet. Sc. Nat. xxix, p. 60 (1823).
Herpestes malaccensis, Fischer, Syn. Mam. p. 164 (1829) ;

Bhjth, Cat.

p. 51 ; Jerdon, Mam. p. 134.

Mangusta (Herpestes) nyula, Hodgson, J. A. S. B. \, p. 236 (1836).
Mangusta uiungos, Elliot,- Mad. Jour. L. S. x, p. 102.

Herpestes pallidus, Wayner, Schreh. Sauyeth. Sujip. ii, p. 311, pi. cxvi g
;

Anderson, An. Zool. lies. p. 181.

Herpestes griseus, Kelaart, Prod. p. 41 ; Blyth, Cat. p. 51 ; Jerdon,
Mam. p. 132 ; Stoliczka, J. A. S. B. xli, pt. 2, p. 227 ; Thomas,
P. Z. S. 1886, p. 56, note ; nee Ichneumon griseus, Geoffr.

Herpestes ferrugineus, W. Blanf. P. Z. S. 1874, p. 661, pi. Ixxxi.

Herpestes andersoni, Murray, Vertebrate Zooloyy of Sind, p. 34 (1884).
Herpestes mungo, TV. Blanf. P. Z. S. 1887, p. 631.

Neioal, Neioala, Nyul, or Newar, Dhor, Rasu, H. ; Mnnyus, in the

Deccan and Southern India; Binyuidaro, Sarambitmhui, Ho Kol ; Koral,
Gond. ; Munyli, Can. ; Manyisu, Ventawa, Tel. ; Kiri ov Kirijn'lai, Taxn.;

Kiri, Mai. ; Muyatea, Cing.

Hair long and somewhat ragged. Tail, without hair, a little

shorter than the head and body. Tarsus naked to the heel, the

hinder part of the naked sole narrow.
In adult skulls the orbit is complete behind. The bony palate

extends above the posterior nares to about half the distance between
the last molars and the posterior end of the pterygoids. Ptery-

goids parallel, not divergent.

Colour. Greyish brown, speckled with white or pale gi*ey, some-
times with a ferruginous tinge on the head and feet. A variety is

ferruginous throughout. Lower parts paler. Underfur light

broun, longer hairs distinct in colour from the underfur, and
marked by alternating rings of white or greyish white and dark

brown, 4 or 5 of each on the hairs of the back. The dark and light

rings are generally of nearly equal length, but occasionally the pale
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rings are longer than the dark. The lips are often rufous brown.

Claws dark brown.

Dimensions. Head and body 15 to 18 inches, tail 14 to 15 ; weight

about 3 pounds. Males are considerably larger than females. A
large skull, probably male, is 3 inches in basal length, and 1*65

in breadth across the zygomatic arches, whilst a small adult female

skull measures only 2'7 inches by 1'5.

Distribution. Found throughout the peninsula of India, from the

Himalayas to Cape Comorin, and also in Ceylon. H. mungo ranges

on the west to tSind and Afghanistan, and doubtless into Baluch-

istan. I have a specimen of a peculiarly pale colour with Aery

loDg hair from Haztira, west of Kashmir, but this species is not

known to be found on the Himalayas at any elevation further east,

though common near the foot of the hills. It occurs throughout

Bengal, and is said to be found in Assam ; but it has not been

observed in Burma, and the single specimen obtained by Cantor in

the Malay Peninsula may very probably have been imported,

•whilst the original derivation of Cuvier's type of H. mahurensis

from Malacca is very doubtful.

Varieties. Blyth and Jerdon distinguished the Bengal race as

H. malaccensis. This is generally darker in colour, with the head

and legs more rufous, but some Bengal specimens are similar to

those from Southern India, and there appears to. be no constant

distinction, either in colour or size. A richly ferruginous foi-m is

found in Sind, besides the common grey type, and is a well-marked

variety. On account of the coloration and some apparent differ-

ences in the skull, I distinguished this as H. ferriujineus, but the

skull characters appear due to immaturity. A very large, old

example of this ferruginous variety is the type of Mr. Murray's

H. andersoni, which he has very obligingly sent to me for com-
})arison.

Habits. The common mungoose is found in hedgerows, thickets,

groves of trees, cultivated fields, banks of streams, and broken

bushy ground, but not commonly in dense forest. It is often found

about houses. It lives and breeds in holes dug by itself. Very
little appears to be known of its breeding-habits. It is often seen

in pairs ; the young are three or four in number, and are produced

in the spring.

The food of this anin)al is a aried. It lives principally upon rats

and mice, snakes and lizards, such birds as it can capture, eggs

and insects, but it eats fruit at times. The stomach of one killed

near 8ecunderabad contained, aiccrding to McMaster, a quail,

a small wasp's nest, a lizard {Calotes versicolor), a number of

insects, and part of a custard apple. The mungoose is sanguinary

and destructive, and \\hen it gains access to tame rabbits, poidtry,

or ])igeons, it, Jerdon says, " commits great havoc, sucking the

blood oidy of several." He adds, "I have often seen it make a

dash into a verandah v\here some cages of mynahs, parrakeets, &c.

were daily ])laced, and e]idea\our to tear them from their cages."

The mungoos(,' is easily tamed and becomes thoroughly domesti-
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cated, very much attached to its owner, intelligent and anuising.

An excellent account is given by Sterndale (Nat. Hist. Tnd. Mam.
p. 223) of one that he had tame, and that died of grief when
separated for a time from its master. The itinerant showmen,
who are common throughout India, are frequently accompanied
l)y a tame mungoose, and most of the fights between these animals
and snakes that are witnessed by Europeans are waged by such

tame individuals. As is so commonly the case, a tame mungoose
Avill doubtless attack a much more formidable opponent than a

wild one would. Sterndale's mungoose once attacked a greyhound,
and mortally injured a male bustard, Eupodotis edwardsi, a bird

about six times the weight of its assailant.

Much has been written about the combats between this animal
and venomous snakes, and about the innnunity of the mungoose from
the effects of the serpent's bite. The prevalent belief thi'oughout

oriental countries is, that the mungoose, when bitten, seeks for an
antidote, a herb or a root known in India as iiuuu/usK'ail. It is

scarcely necessary to say that the story is destitute of foundation.

There is, however, another view supported by some e\ idence, that

the mungoose is less susceptible to snake-poison than other animals.

The numgoose is not always willing to attaclc, though at other

times he is ready enough to fight. I have not seen many combats,

but so far as 1 can judge from the few I have witnessed, Jerdon
and Sterndale are correct in their A'iew tliat the mungoose usually

escapes being bitten by his wonderful acti\ity. He appears to

wait until the snake makes a dart at him, and then suddenly
pounces on the reptile's head, and crunches it to pieces. I have
seen a mungoose eat up the head and poison-glands of a large

cobra, so the poison must be harmless to the mucous membrane of

the former animal. A¥hen excited, the mungoose erects its long

stiff hair, and it must be very difficult for a snake to drive its

fangs through this, and through the thick skin which all kinds of

Herpestcs possess. In all probability a mungoose is very rarely

scratched by the fangs, and, if he is, very little poison can be

injected. It has been repeatedly proved by experiment that a

mungoose can be killed, like any other animal, if jjroperly bitten by
a venomous snake, though even in this case the effects appear to be

produced after a longer period than with other mammals of the

same size.

The mungoose is an excellent ratter, soon clearing a house of

rats and mice. A tame individual in Loudon is said to have killed,

on one occasion, a dozen full-grown rats in less than a minute and
a half. Within the last fifteen years the introduction of H. munr/o

into Jamaica is said to have resulted in a saving of from ^6100,000

to .£15(1,000 annually, owing to the decreased number of the rats

which destroy the sugar-canes (P. Z. S. 1882, p. 712).

The cry of this mungoose, according to Sterndale, is a grating

mew, varied occasionally by a little querulous yelp, which seems to

be given in an interrogative mood, when the animal is searching

for anything ; when angry it grow Is most audibly for so small a
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beast, and the growling is generally accompanied bj' a bristling

of the hair, especially of the tail. It is cleanly in its habits, and,

after feeding, picks its teeth with its claws, a habit that has been

noticed by more than one observer.

The name H. griseus, adopted by many authors for this species,

is taken from Greoffroy's Ichneumon fjriseus, which does not, I think,

belong to the Indian animal at all ; whilst Grmelin's name, derived

from the Munr/os or Viverra muixjos of Kaempfer and Linnaeus,

clearly by its name aiul description was intended for the common
Indian mungoose, and has priority by more than twenty years.

61. Herpestes smithi. The rudchj Mungoose.

Ilerpestes smithii, Gray, Charh'sxvortli s Ma(/. Nat. Hist, i, p. 578

(1837) ; id. P. Z. S. 1851, p. 131, pi. xxx ; Blijth, Cat. p. 50 ; Jcrdun,

Mam. p. 135 ; Anderson, An. Zool. Res. p. 176.

Ilei'ptstes thjsanurus, Wagner, Mimch. (jel. Anz. ix, p. 440 (1839) ;

Schreb. Sauf/etJt. Supp. ii, p. 301.

CrcssarcLus lubigiuosus, Wayner, Schreb. Sauyeth. Siqip. ii. p. 329.

Herpestes ellioti, Blyth, J. A. S. B. xx, p. 162.

Ilerpestes rubigiuosus, Kelaart, Frod. p. 43.

Herpestes jerdonii and Calictis smithii, Gray, P. Z. S. It64, pp. 6o0,

565.

Herpestes monticolns, Jerdon, Mum. p. 135.

Kunda ycntava, Tel. ; Erima-ixiri-inlui, Tani.; Ditu, Ciug.

Fur long, harsh, and rather ragged. Tail nearly as long as the

head and body, or, including the terminal hair, longer. Naked sole

beneath tarsus extending nearly to the heel but not quite.

Skull diii'eriug but little from that of //. raungo, except that the

mesopterygoid fossa is narrower, and the pterygoids diverge

slightly behind. The teeth are a little larger.

Colour. Varying from light brownish grey speckled with white

as in II. mungo, lo rufous or iron grey, a mixture of black, ferru-

ginous red, and white. The terminal portion of the tail, 3 or 4

inches long, jet-black, passing into ferruginous proximally, re-

mainder of the tail concolorous with the body. Feet generally

darker, rufous brown or blackish. Louer parts sometimes paler

than back. Underfur grey to greyish brown, longer hairs with

alternations of while and dark brown or black, usually four rings of

ea;-h ; tip from light brown to deep ferruginous, almost blood-red.

Dimensions. Head and body about 20 inches, tail 19. 8ome
measurements are smaller. A male skull measures 3 inches in

basal length, and 1*7 broad across the zygomatic arches.

Distribution. This species has a wide range in India, being

found throughout the peninsula and Ceylon. Jerdon obtained it

near Madras, near Nellore, and at the foot of the Nilgiris ; Col.

McMaster at Gawilgurh, lierar. Mr. Ball found it in fSingh-

bhoom ; I procured what 1 believe was this sjKK'ies in the liajpipla

hills east of Surat ; there is a skin in Mr. Hume's collection from

iSambhur in Rajputiina ; and the type of 11. thgtuinurus, which is
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probably the same, was a Kashmir specimen. This form has not,

ho\ve\'er, been met with in the North-west Provinces or Bengal.

Varielies. The type of //. smithi is a very rufous skin, whilst

that of H. jerdoni is almost as grey as H. miingo. But there is

much variation, and in this as in other species the amount of

rufous coloration is evidently very variable. The skulls are

precisely similar. The measurements also show a remarkable

variation, and it is just possible that a larger and a smaller forui

are confounded.

Habits. Very little has been recorded. The ruddy mungoose is

chiefly found in thick forests.

(J2. Herpestes fuscus. The Nihjiri brown Mungoose.

Ilerpestes fu.«cus, Waterhouse, P. Z. S. I808, p. 55 ; Jerdun, Mam.
p. I06; Anderson, An. Zool. Res. p. 184, pi. viii, figs. 1_, 2 (skull).

Size large. Tail a little shorter than the head and body. Hair
on the tail longer than on the body. Fur long, not very harsh

;

underfur dense, long and woolly. Naked sole not extending to

the heel.

In the only skull examined the orbit is nearly perfect. The
])terygoid bones are parallel and peculiarly everted, being convex

inside and concave externally. The second and third upper pre-

molars with distinct anterior cusps. Last lower molar with three

anterior cusps instead of two.

Colour. Blackish brown, minutely speckled with yellow or brown-
ish white. Tail rather darker. Feet very dark. Underfur hair-

brown, longer hairs with alternating rings of blackish brown and
yellow or yellowish white, three or four of each, the dark rings

much longer than the light.

Dimensions. Head and body 18 inches, tail with the hair at end

17; basal length of skull 3'2, zygomatic breadth 1*95.

Distribution. The Nilgiri and Travancor^ hills, and probably

some other hill-ranges of Southern India. Anderson adds Ceylon,

but without giving any authority, and I feel doubtful whether
II.fuscus is found there, for it appears to be replaced by H.fulvescens.

Habits. Very little is known of this fine mungoose except that it

inhabits the dense woods upon the Nilgiri hills, where it was
obtained by Jerdon. It was procured in Travancore by Mr.
Baker (J. A. S. B. xxviii, p. 283).

63. Herpestes fulvescens. The Ceylon brown Mungoose.

Herpestes fuh-escens, Kelaart, J. A. S. B. xx, p. 1G2 (1851), xxi,

p. 348 ; id. Cat. p. 52.

Herpestes flavider.s, Kelaart, J. A. S. B. xx, p. 184 ; id. Prod. p. 44.

Cyuictis inaccarthise, Gray, P. Z. S. 1851, p. 131, pi. xxxi.

Oiiycliogiile maccarthia?, Gray, P. Z. 8. 18(;4, p. 570.

Herpestes luaccarthiae, Anderson, An. Zool. Res. p. 178.

Herpestes ceylanicus, H. Nevill, Taprohanian , i, p. 62.

liam-tiaajatea, Cing.
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Size of a small If. umiH/u. Naked sole not extending to the

heel. Tail without the hair at the end about three quarters the

length of the head and body. Fur less harsh than in most species

of the genus, long, with a thick woolly underfur ; hair of tail

but little longer than that of body.

In the skull the orbit is imperfect (ap])arently from immaturity,

however), and the pterygoid bones parallel.

Colour. iVormally dark brown speckled with dull yellow, but

some specimens are paler. Lower parts nearly as dark as upper ;

feet dusky. Tail the same colour as the body. Underfur brownish
grey, darker near the body, the longer hairs of the back with
alternating rings of pale brownish yellow and dark brown, three

or four of each, the basal aiKl terminal rings pale. Claws brown.
Dimensions. Head and body 164 inches, tail 12;j. The skull

measures 2*7 inches in basal length, and l'45in zygomatic breadth.

Dlstrihution. Peculiar to Ceylon. Kelaart's specimens were from
the hill-region to the south ; Gray's type was said to be from
Jaffna, but had evidently been kept in conlinement.

Kelaart's two names /«Zt'<?S('<=;»s ii.\i(\. jlavidens were published in

a paper read before the Asiatic Society of Bengal, March 5th,

1851 (J. A. 8. B. XX, p. 287). The former occurs first, and is in

every way preferable. Gray's name maceartlda> was given in a

paper read before the Zoological Society of London, May 18, 1851.
It is clear that Xelaart's name is th.e earlier. Gray at first referred

the species to Cynictis, a South-African genus of Herpestiucc with

but four toes on each hind foot, and subsequently made //. maccartli'uc

into a special genus Onif<ho(/ale, apparently on account of its long

fore claws, a character \\hich, as Anderson has pointed out, was
entirely due to the type having been kept in confinement.

Some skins are paler and more rufous than others, and one in

the British Museum is pale sandy. The normal colour is very

similar to that of H. javaniens, A\hich may be distinguished by its

shorter tail. //. /«?(v«f('»,s is closely allied to H. fnscus, w liich it

appears to represent in Ceylon, and froni which it is chiefly

distinguished by its much smaller size.

64. Herpestes vitticollis. The stiipe-neclced Munc/oose.

Ilerpestes vitticollis, llenitett, P. Z. S. 18;3o, p. 07; Kehtari, Prod.

p. 42 ; Jerdon, Mam p. 187; Anderson, An. Zool, lies. p. 188,

pi. ix, figs. 3,4 (skull).

Mangusta vitticollis, 7sV//o<, Mad. Jour. L. S. x, p. 103, with coloured
plate.

Loko-mu(jatea, Cingalese.

This is the laigest species found in Asia. Tail, including the

long hair at the end, about three quarters the length of the Iiead

and body, without the terminal hair about three fifths. The fur long

and harsh, that on the tail longest. Sole of the hind foot naked to

the heel.

In the skull the bony palate runs far back, considerably more
than half the distance bt^ween the ])osterior up]ier molars and the
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end of the pterygoids, which diverge slightly. Teeth large, the

bindtiiost upper and lower molars broader in proportion than in

any other Indian species.

Colour. Varying from grizzled dusky iron-grey to rich unspeckled
ferruginous or chestnut-red, the red colour being frequently confined

to the hinder part of the body and tail, the head always iron-grey

above. A black baud down each side of the neck from behind the

ear to the shoulder, with a paler or more rufous area above and
below the band. Legs and feet unspeckled dark brown or black,

and a long black tip to the tail. Fur brown at tlie base, the longer

hairs with alternating rings of pale yellowish grey and black, 3 or

4 of each, the dark rings the longer, or there are one or two rings of

each colour near the base of the hairs and all the terminal portion

is ferruginous.

Dimensions. Head and body 21 inches ; tail without hair at end
about 13, with it 15 ; weight 6 lb. 10 oz. Basal length of skull

3-7 inches, zygomatic breadth 2-2.

Distribution. The hills near the west coast of India, from near

Bombay to Cape Comorin, and Ceylon. Ceylon, specimens appear

more rufous than Indian.

Habits. But little known. Jerdon remarks that from its size,

this species must be very destructive to game and the smaller

quadrupeds. It is often seen on the Nilgiris, and appears abroad at

all hours in the day, according to McMaster, who once observed

a pair evidently hunting on scent, which they followed to earth, and
they then began to burrow. Sviddenly they started off at full ])ace in

pursuit of something, probably, McMaster suggests, a hare, which

had bolted from another opening of the burrow.

65. Herpestes urva. The crab-eating Mimgoose,

Gulo urva, Hodc/son, J. A. S. B. v, p. 238 (1836).

Urva caucrivora, Ilodqs. J. A. S. B. vi, pp. 561, 504 ; Jerdon, Mam.
p. 138.

Mesobema cancrivora, Hodt/s. J. A. S. B. x, p. 910; Calc. Journ.

N. H. ii. p. 214.

Herpestes urva, Anderson, An. Zool. Bes. p. 189, pi. ix, figs. 5, 6, skull.

Arva, Nepalese.

Size large, approaching that of H. vitticollis. Form more robust

than in most species of the genus. Tail about two thirds the

length of the head and body. Fur of body and tail very long,

coarse and ragged, underfur woolly. Naked sole of hind foot only

extending about two thirds the distance to the heel. Mammae 6,

ventral. Two anal glands, one on each side, with external

orifices.

In the skull the orbit is probably complete in old specimens.

The termination of the bony palate above the posterior nares is

concave.

Colour. Dusky iron-grey, or blackish with a greyish surface

caused by the long whitish tips to the hairs. A well-marked

K
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narrow white stripe runs along each side of the neck from the angle

of the mouth to the shoulder. Head dark brown, speckled with

white ; legs and feet the same, but without any white, the feet often

black. The woolly underfur dark brown at the base, then pale

brownish yellow, the longer hairs brown close to the skin, then

light brown or yellowish brown like the underfur for a considerable

length, next black, also for a long distance, and whitish at the

tips.

Fig. 35.

—

Herpestes urva.

Dimensions. Head and body 18 to 21 inches : tail without the

hair at the end 11 to 12 ; weight (of a small specimen apparently)

4 pounds. A skull measures 3"3 inches in basal length and 2 in

zygomatic breadth.

Distribution. The south-eastern Himalayas at low elevations,

Assam, Arakan, Pegu, Tenasserim, and Southern China.

Habits. The heavy form of this mungoose is probably connected
with somewhat different habits from those of the typical species,

such as J/. muii</o. According to Hodgson If. iirua is somewhat
aquatic, and lives cliietly on frogs and crabs, which abound in

the Himalayan and Burmese streams. Like other species, it lives

in holes in the ground.

The anal glands are about the size of a cherry, and the animal

has the power of squirting out a fcietid fluid from them backwards
with great force. A description of these glands has been given by
Dr. Campbell (J. A. S. B. vi, p. 565).

Two more s])ecies of the genus, H. jnvnnicus and //. bracht/nrKs,

both of large size, are found in the JMahiy l*euinsulaand in some of

the islands ; whilst a tliird I'orm, //. sonltorqi'dtus, is peculiar to

Borneo. Homci other Malay opecies have been described, but appear
doubtfully distinct.
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Family HYyENID^.

The last family of the ^luroidea tliat is found in the Indian

area is represented by a single species, tlie common striped hyjena.

But two other species exist, both African. All resemble dogs

more than cats, but are more nearly related to the Viverr'uhv, and

especially to the Herpestiue subfamily, than to either Felulce or

Oanidce.

The head in hya)nas is large and slightly elongated, the tail

moderate, limbs rather long ; the hallux and pollex are wanting,

the tarsus and metatarsus entirely hairy. The feet have a median

or plantar pad and one to each digit. The animal is truly digiti-

grade. The claws are but slightly curved, strong, bluut, and non-

retractile.

The skull is remarkable for the great development of the sagittal

crest, serving for the attachment of the powerful temporal muscles.

The zygomatic arches are very strong. The auditory bulla is in-

flated but not divided ; the paroccipital process distinct ; there is

neither alisplienoid canal nor pterygoid fossa. The palate extends

back but a short distance behind tlie posterior molars. The teetli

are well developed, the upper sectorial being particularly large.

By most naturalists all living hyauias have been classed as one

genus, but some writers of late have distinguished the African

spotted hyaena as Crocuta, on account of its having much smaller

upper true molars with but one or two roots, less developed lower

true molars, no mane, and some remarkable peculiarities about the

female genital organs (Watson, P. Z. S. 1877, p. 3G9, 1881, p. 510 ;

and Mivart, ibid. 1882, p. 198).

Genus HY^INA, Brisson, 1756.

Dentition : i. ^, c.
J^J,

pm. g^t m.
J^}.

The outer incisors

much larger than the inner, canines and premolars large. Upper

sectorial teeth very large, formed of a distinctly trilobed blade and

a moderately developed inner tubercle at the anterior extremity of

the tooth. Upper molar small and placed transversely close to

the hinder edge of the sectorial, as iu cats. Lower sectorial con-

sisting of but little more than the bilobed blade. Vertebra) : C. 7,

D. 15, L. 5, 8. 4, C. 19.

The anatomy of the hysena has been described by Daubeuton iu

Buffon's ' Histoire Naturelle,' vol. ix, p. 280.

Fossil species are numerous, and no less than five have been

recognized iu the Siwalik beds of the Punjab, besides one species

of an allied genus, called Lepthijima by Lydekker. Eemains of

the African //. crocuta liave been found in caves near Karnul,

Madras.
k2
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Fig. 36.— Skull of Hyo'iia striata. (Gruide to the Galleries of Mannnalia
British Museum.)

GG. Hyaena striata. The strijjed Ilyana.

Hynena striata, Zimm. Geof/. Gesch. ii, p. 256 (1780) ; Bhjfh, Cat.

p. 44 ; Jerdon, Mam. p. 118.

Lakar ha(jha, Lnhar huf/h or Lahra, Jhirali, Homlar, Ilarvdgh., Taras,

11. iu various districts ; Taras also Mahr. and Siudhi; Clterah, ^'mi\\v
;

Aptai\V>\\\\xc\\\; Benhra, Gondi; Hcbnr kula,JLoKol; Derko Twc?, I'aliaria

of llajmelial; Dltopre, Korku; Kirha aud Kut-hirha, Can.; Uiiitiiil

f/midu, Korna f/iiiidn, Tel. ; hdhithai-horachi, Tarn.

Tail about three sevenths the Jength of the body, aud clothed

with long hair. Hair of the median line on the ueok aud back

long, forming a crest or mane. The hind legs considerably bent

and shorter than the fore, the hind feet much smaller than the

fore feet. A large post-anal glandular pouch receiving the secre-

tions of the large anal scent-glands.

The upper true molar with three roots ; lower true molar with an

inner tubercle and a well-developed talon or heel.

Colour. Dirty grey, with narrow transverse tawny or blacldsh

stripes on the body aud logs.

IJimenslons. Head and body 3| feet, tail with liair Ig. Skull

8"5 inches in basal length, 6'4 broad across zygomatic ai'ches.

AVeight of an adult 74 lbs.

DisirUndion. Throughout the Peninsula of India, rare in forests,

abundant in hilly open country. It is very connuon throughout

Central and North-western Indin, aud extends through Soutli-

w(;stern Asia to Northern Africa. It has not been rc^corded from
Ceylon or east of the Bay of JJengal, and is rare iu Lower
Bcumil.
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Habits. Tlie hytena is most common in the drier parts of India,

and its chief haunts are rocky hills and deep raA-ines, I have on

several occasions turned hyanas out of grass or bushes, and Jerdon

notices ha\iug met with some in sugar-cane fields ; but as a rule

this animal remains in the daytime in caves amongst rocks, or in

holes, dug by itself, in the sides of hills or of ravines.

It is a nocturnal animal, and although an occasional individual

may be met with returning to its den in the early morning, its

rambles are usually commenced after sunset and ended before sun-

rise. Duriug the night it roams far and wide, and no tracks of

wild animals are more common, in the countries where it is found,

than its unmistakable footprints, very like a dog's in shape, but

with the uiarks of the hind feet conspicuously smaller than those

of the fore feet. Unlike the spotted hyteua, the striped species

appears to be solitary in its habits, and it is rare to meet with more

than tW'O together.

The principal food of the hyaena consists of the carcases of

animals that have died of disease or been killed by beasts of prey,

and very often it carries off portions of the body to, its den. I

once shot one that was carrying away the hind leg of a nilgai.

The powerful jaws and large teeth are admirably adapted for

crushing boiaes, which are consumed by hyamas, after the flesh has

been picked off by vultures and jackals. Occasionally sheep or

goats, and more often dogs, are carried off by hyaenas, and the latter

at all events are often taken alive to the animal's den. Jerdon
relates an instance in which a small dog belonging to an officer at

Dumoh was carried aw ay, but procured alive the next day from a

cave by some sepoys, who killed the hyaena. Fragments of bones

are often found around a h_ya?na's retreat, together with the peculiar

dung of the animal, which dries into hard white balls, known as

alba (/raxa, chiefly composed of t'rngmeuts of bone, and so in-

destructible that they have been found fossilized in caves that had

been tenanted by extinct forms of these animals.

The hyaena is universally despised for its cowardice ; despite its

powerful teeth, it rarely attemps to defend itself. It is occasion-

ally ridden down and speared, but unless the ground is peculiarly

favourable for horses, it will give a good run before being killed,

not on account of its speed, for it is easily caught by a good horse,

but from the way it turns and doubles. As a rule, it shows no
fight when brought to bay. McMastei*, in his excellent Notes,

relates an instance in w hich a hyiena, after being slightly wounded
by a spear, was pursued by a game old Arab horse who had lost

his rider, and who attempted to seize the hyrona with his teeth and
to strike him with his fore foot, an attack that the hunted animal

only acknowledged by tucking its tail tightly between its legs.

The cry of the striped hyaena is much less frequently heard than

that of the spotted species in the countries inhabited by each

respectively, nor are their calls the same, though there is some
similarity between them, and both are peculiarly loud and dis-

agreeable.
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Hysenas are easily tamed if captured young, and become very

docile and greatly attached to their niaslers.

The number ot" young in a litter is, 1 believe, 3 or 4, but about

all points connected with the breeding more inrormatiou is required.

The period of gestation does not appear to have been observed.

CYNOIDEA.

Family CANIDiE.

The Cynoklca, consisting of a single family, Cnnidw, in which

are included dogs, wolves, jackals, and foxes, form a group of

Carnivores as easily recognized and as distinct as the Fdidcc.

The head throughout the family is elongate, tail moderate, limbs

fairly developed, and the feet truly digitigrade, with the pads

similar in number and form to those in cats and hyauias. The
jH'int of a canine foot is very similar in shape to that of a hyaena's,

both differs from a cat's in having the two middle toe-pads at a

greater distance in advance of the other two, and in the whole foot

being much longer in proportion to its breadth. Throughout the

Canidre there are four toes on the hind foot, except in some cases

of domestic dogs, which have five, and all, except the African genus

Lycaon, have five toes on the fore feet, the pollex being much
shorter thaii the other digits and not reaching the ground. The
claws are blunt, nearly straight, and non-retractile.

In the skull the muzzle is much lengthened, the postorbital

processes are short, the auditory bulhe inflated but not di\ided into

two by septa ; a paroccipital process is attached to the hinder part

of each bulla, but projects behind. There is an alisphenoid canal,

but only a rudimentary pterygoid fossa.

Thei'e are always four premolars on each side of each jaw\ The
upper sectorial consists of a stout blade, of which the anterior cusp

is large, conical, and pointed bacIvAvards ; the ])Osterior cusp is in

the form of a compressed ridge; the inner lobe is very small and
placed quite at the fore part of the tooth. The first upper molar

is large, and much broader than long, its outer border bicuspid
;

the second molar is of the same shape but smaller. The lower

sectorial is a Aery large tooth, Avith a strong compressed bilobed

blade, the hinder lobe the larger and more pointed, a small but

distinct iinier tubercle inside the posteiior lobe of the blade, and a

broad low tuberculated heel. The second lower molar is less than

half the size of the first or sectorial; the third lower molar, when
present, is quite small.

Clavicles exist but are rudimentary. The Acrtebral formula is

C. 7, D. 13, L. 7, y. 3, C. 17-^2.

The family has an almost world-wide distribulion, and all the

forms are so closely similar in all essential structural characters
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that generic distinctions are founded on characters of less struc-

tural importance than in most families of Mammalia. - For an
account of the cranial and dental characters see Huxley, P. Z. S.

1880, p. 238.

The CanidcK are mostly carnivorous. Many are predatory, and
several hunt in troops. Some feed on carrion, on insects, or, in

part, on fruit. All have a very acute sense of smell, and both
sight and hearing are highly developed.

Three Indian genera are recognized, and may be thus distin-

guished :

A. A frontal sinus pi'esent; postorbital process smooth and
convex abo\e ; tail, includiug' liair at end (in all ludiau
forms), less than half the length of the bead and body. >-

a. Seven teeth in lower molar series Canis.
b. Six teeth in lower molar series Cyon.

B. No frontal sinns, postorbital process concave above ; tail

more than half the length of the bead and body Vulpes.

Many fossil Canines are known. In the Siwalik beds of the

Punjab a wolf, C'aiiis cautleyt, and a fox, Vulpes curvipalatus, have
been found, and also a species of the extinct genus Amphici/oit,

which was in some respects intermediate between dogs and bears.

Genus CANIS, Linn. (1766).

Syn. Liqms, Saccalius, O.rygous, Ham. Smith.

In this genus are comprised the wild wolves and jackals and
domestic dogs, the latter being apparently the descendants of

several different wild forms, amongst which the common \\olf and
the common jackal are two of tlie principal.

The dentition is i. -, c. j^, pm. j^, m. t^^ The teeth are

powerful. The tail in all wild species forms a moderate brush, the

hair being longer than on the body. The pupil is round. There
are generally lU, more rarely 8, mammae.

Synopsis of Indian, Ceylonese, and Burmese Species.

A. Head and body about 3 feet 6 inches long ; much
woolly underfur C. lupus, p. 135.

B. Head and body about 3 feet long; little or no woolly
underfur C. juiUipes, p. 137.

C. Head and body 2 feet to 2 feet 6 inches long .... C. aureus, p. 140.

67. Canis lupus. The Wolf.

Canis lupus, L. Syst Nat. ed. xii, i, p. 58 (1 760) ; Hutton, J. A. S. B.
xiv, p. 345 ; Scully, P. Z. S. 1 881 , p. 201

.

Lupus Jauiger, Hodys. Calc. Journ. N. If. vii, p. 474 ;
Ilors/irld, A. 3f.

N. II. ser. 2, x vi, p. 107 (1835) ; Blyth, J. A. S. B. xvi, pt. 2, p. 1 170.

Canis cbanco, (rray, P. Z. S. 1803, p. 04.

Canis niger, Sclate?; P. Z. S. 1874, p. 054, pi. Isxviii.
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Gurji, Persian ; Gilrk, Balucli. ; Khannd, Bralmi ; Rituahiin, Kash-

mir; C'hdnffii, Tibetan.

Size large. Tail with hair considerably less than hal£ tlie length

of the head and body, without half about one third. Eur long and

thick, with woolly underfur.

Colour. Ou the upper parts and the outside of the limbs rufous

or yellowish grey, much inixed with black in some skins, lower

parts whitish. Underfur on back pale slaty or light brown with

coarse whitish hairs intermixed, longer hairs light brown tipped

with black ; sometimes beyond the black there is a white termina-

tion. The tail is often tipped with blaclc. Some individuals are

much paler than others, some are quite black.

Dimensions. Head and body 3 feet inches to 3 feet 9 inches,

tail without hair 15 to 16 inches, with hair 18 or 19, liind foot

from heel 9, ear outside 4-5
; height 2 feet 4 inches. A large skull

measures 8'7 inches long in basal length, 5-5 broad across the

zygomatic arches : a smaller but fully adult skull is 8 inches long,

4-8 broad.

Distribution. Throughout the Pala3arctic region, extending into

Bakichistan, and Western Sind (where a specimen has been obtained

bv Mr. J Murray), and probably into the Northern Punjab, as a

skull from the Salt Range, collected by Mr. Theobald and now in

the British Museum, appears to belong to this and not to the next

species. The common wolf, if, as I believe, O. lanvjer is identical,

inhabits all countries north of the Himalayan range.

Varieties. The Sind, Baluchistan, and Grilgit animals appear un-

distinguishable from European wolves. The variety found in Tibet

and Lad;ik is, however, very pale-coloured, v\'ith woolly fur, and

has generally been distinguished as C laniijer. I thought at one

time that the dentition was different, the upper sectorial in C. lani-

fjer being generally shorter than the two upper true molars talcen

together, whilst the reverse was believed to be the case in C. /upKx

(P. A. S. B. 1877, p. 116) ; but Huxley in his paper already quoted

(p. 279) has shown that the teeth of both Eurojiean and Tibetan

wolves vary in this respect, and tlie difference in the fur appears

due to climate. The cranial distinctions mentioned by Blytli

(J. A. S. B. xxiii, p. 733) are probably caused by age. The black

Tibetan wolf, classed apart by some, is evidently a variety similar

to the black European wolf that was called Canis lycaon by

Schreber.

JJahits. The common w-olf plays as large a part in story and
myth amongst European nations as the tiger does in India. The
wolfs habits are well known, though, as in the case of the gi'eat

feline beasts of prey, the terror inspired by him has invested him,

in po])ular lore, with many imaginary attributes.

Wolves are found both in open country and forests. As a rule

they occur solitary or in pairs, but at times, and especially in the

winter, they associate in packs, sometimes of large numbers. They
live upon any mannnals or birds that they can kill ; they carry off
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children, sheep, and goats, and when pressed by hunger attack

men. Horses and cattle are only killed when several wolves com-
bine. Carrion is readily eaten by these animals, and in case ot"

need they are said to feed upon vegetable substances, such as buds

of trees, lichens, and moss.

Although wolves prey to a considerable extent by uight, they

are by no means exclusively nocturnal in their habits. Their

principal cry is a loud howl, which serves as a call.

The pairing-time is from December to April, the period of ges-

tation 63 days, so that the young, varying in number from four to

nine, are born in the spring or early summer. Wolves breed in

fhickets or in holes in the ground. The whelps are not full-grown

and capable of propagating until the third year after their birth.

The duration of life is from 12 to 15 years. Young wolves are

easily tamed.

68. Canis pallipes. The Indian Wolf.

Canis pallipes, Sijkes, P. Z. S. 1831, p. 101 ; L'li/th, Cat. p. 30

;

Jerdon, Mam. p. 139.

Canis lupus, EUiot, Madr. Juurn. L. S. x, p. 101 ; Bltjth, J. A. S. B.
xi, p. 596.

Bheriya, Gurg, Honddr, Nekra, Biffhdna,ll.; B(i[/i/di; Siadhi; Ldndyd,

Gond and Dakhini ; Tola, Can. ; Torcdu, Tel.

Structure generally similar to that of C. lupus, but the animal

is smaller and slighter, and the fur shorter, with little or no woolly

underfur. Mammae 10.

Colour. Greyish fulvous, usually with a brownish tinge, some-

times much mixed with black on the back ; some have a reddish

tinge, and occasionally it is said that a thoroughly rufous indivi-

dual is met with. All I have seen are, however, browner than

C. lupus generally is, and of an earthy grey colour. Hair of

varying shades of light brown from the base to near the end ; tips

black on the back. Coarse white hairs are mixed with the finer

fur near the skin. The hairs on the tail have generally black tips.

Lower parts dingy white. The young are sooty brown, with a

milk-white chest-spot, which disappears about the sixth week from

birth, when a dark collar appears below the neck, but is lost at

maturity.

Dimensions. Head and body about 3 feet, tail with hair 16 to 17

inches. Skull of an adult male from Sambhar 6*85 inches in basal

length, 4-4 broad. Weight of a female 42 lbs.

Distribution. The Indian Peninsula south of the Himalayas,

especially in open plain country ; rare in wooded districts and
amongst hills. I have never heard of this species occurring on the

Malabar coast. Kare in Lower Bengal. Unknown further east :

not found in the Himalaya, and apparently replaced by 0. lupus

beyond the Indus, though occasionally seen west of the river. No
wolf has been recorded from Ceylon.
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Hahits. \evy siiiiilai' to those of C. hijms, except that the Indian

wolf, although somewhat gregarious, is not known to associate

in large packs (I have never heard of more than six to eight

together). It is also rather a silent animal, but sometimes,

Jerdon says, it barks like a pariah dog. It is rarely, if ever, heard

to howl.

Indian wolves prey on all mammals or birds they can kill, but

especially on sheep, goats, and antelopes. Instances are not rare

of their attacking man, two or more combining for the purpose;

and they, in some parts of India, carry away a large number of

children yearly, usually taking them from villages. They course

and run down hares and foxes, and occasionally attack cattle."

They not unfrequently kill dogs.

Like all wild canines, these animals are very intelligent and
cunning, and many of the stories told of the stratagems they em-
ploy to secure their prey appear to be well authenticated. One
plan, vouched for by several observers, is that of part of the pack

driving antelopes or gazelles across a spot where others of the

pack are lying in ambush, either in ravines or in hollows scratched

by themselves in the ground. Some wolves, too, are said to lie in

wait hidden until antelopes approach them while feeding. A re-

markable story is related by a writer in the ' Asian,' w ho states

that he saw a wolf rolling on its back with its legs in the air, w hilst

someantelopes that were attracted to approach by curiosity adxanced

to within sixty or seventy yards ; then they were accidentally dis-

turbed, and two other wolves, that had been lying in ambush
100 yards apart in advance of the third, jumped up. It is also

said that when wolves attack sheep, part of the pack attack and

keep the dogs in check, whilst others carry off the prey.

A somewhat similar story is related by Forsyth, except that the

victims were children. In the Dumoh district of the Central

Provinces an old she-wolf and a full-grown cub haunted a patch

of bushes and grass near a village standing on the slope of a hill,

down which ran the main street, where children were always at

play. The smaller wolf hid amongst bushes between the village

and the bottom of the hill, whilst the larger animal went round

to the top, and, watching its opportunity, ran down the street,

carrying oit' a child on the way. iVt first the people used to pur-

sue, and sometimes made the marauder drop his prey ; but in that

case the companion wolf usually succeeded in cairying off another

of the children in the confusion, whilst the child first seized was

generally so injured as to be beyond recovery. In this, as in many
other similar cases, a very wide-spread superstition prevented the

villagers from hunting down and killing the animals; and Forsyth

actually found it diflicult to get men to assist him in shooting the

brutes, in which he fortunately succeeded.

The story illustrates both the cuiniing and the boldness of the

Indian wolf. I myself saw^ one run out of a village in the middle

of the day with a young goat aiid escape with it in spite of the

villagers' pursuit.
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The great aversion to killing a wolf that exists in many parts of

India is clue, I am told by Mr. Theobald, to a widely spread belief

that the blood of a wolf, if shed upon the lands of a a illage, renders

them unfruitful.

The Indian wolf has botli speed and endurance, and has very

rarely, if ever, been run down and speared from horseback, thougli

the feat has often been attempted. McMaster, after briefly

describing an unsuccessful attempt, very appropriately quotes

Byrou's lines in ' Mazeppa ' about wolves :

—

*' With their long gallop, which can tire

The hound's deep hate and hunter's lire."

If hunted with greyhounds a wolf generally, after going for some
distance, turns upon the dogs and chases them back to the hunts-

man. Instances of this are given by both Jerdon and Forsyth
;

but the latter relates how in one case a wolf that had chased back

two greyhounds met his match in a bull mastitt". Jerdon states

that a wolf once joined his greyhounds in hunting a fox.

In the Indian desert between Rajputana and ISind wolves are

said by Sir B. Frere (Journ. R. Geogr. Soc. 1870, p. 204) to be

dug or smoked out of their dens amongst the sand-hills. This is

generally done about midday in the hottest part of the hot season
;

the men engaged protect their feet v^ith folds of raw hide, and if

the w^olves are not clubbed or speared at once they are easily run
down, as the hot sand blisters their feet and disables them.

I was told by Mr. Le Mesurier, formerly chief engineer of the

Great Indian Peninsular Railway, that he succeeded in capturing

many wolves in a pitfall consisting of a circular trench with per-

pendiciUar sides, and too deep for the animal to jump out of. On
the ground left at the original level in the middle of the circular

trench, a goat was tethered, and the trench was thinly covered

with sticks and straw, that gave under the wolf's weight.

Indian wolves breed in holes or in caves among rocks. Dr.

Bonavia, in a letter published in ' Nature ' for 1875 (vol. xii, p. 67),

states that the young A'ary in number from three to eight, and are

born from October to December, chiefly in the latter month. He
adds that they are born blind and with drooping ears. The young
are easily tamed, and they have all the habits of dogs *

; indeed,

the common Indian dogs may be in part descended from wolves,

although they are probably chiefly derived from jackals. There is

some evidence to show that the Indian wolf occasionally breeds

\\i\h the village dogs ; whilst Sir B. Frere (Journ. R. Geogr. Soc.

1870, p. 205) mentions that in the Indian desert a pariah bitoh

was know n to associate with a pack of wolves.

Stories about wolf-reared children are common in Northern
India, especially in Oudh. Particulars of several supposed cases

* A curious instance may be mentioned. Dr. J. Anderson gave two young
tame wolves a teal that was rather high. They wonld not eat it, but rolled over

on it exactly as many dogs would do.
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were collected by Colonel Sleeman, and several are recorded by

Sir E. Murchisou (A. M. N. H. 2, viii, p. 153) and Mr. Ball

(P. A. S. B. 1873, p. 128, and ' Jungle Life,' pp. 455-46()). It is

doubtful how far auy are authentic. All the children were bovs,

and all appear to have been idiots.

69. Canis aureus. Tlie JachiL

C<anis aureus, Linn. Sj/st. Nat. i, p. .59(170(3) ; Blliot, Madr. Joiiin.

L. S. X, p. 101 ; Blijth., Cat. p. 40 ; Jerdott, Mam. p. 142.

Canis aureus iudicus, Hodyson, As. lies. x\ iii, p. 237.

Sacalius iiidicus and Oxygoiis indicus, Hodys. J. A. S. B. x, p. 908,

Giddr, Sirjdl, or S/iu'd, Phial, II. ; Laraiya, Bandelkand ; S/iiyal, Pers.

;

Sriyala, Siiusc. ; S/idl c? , Shdaj 5 ,
Ka,shiiiiri ; T<jldyh, Baluchi ; Kold,

Mahr. and Dakh. ; Karincha,\lo Kol ; Koliai, Nerka, Gond. ; Nari, Can.;

KaJla-Nari, Tarn. ; Nakka, Tel. ; Karakcn, Nari, INIal. ; Naria, Ciufr.;

Amu, IJhot. ; Iliydf, Assamese ; Meshrony, Kachari ; Hijai, Joksat, Mikir
;

Hian, Naga ; Mye-khice, Burm.

Tail with the hair at the end about one third the length of the

head and body. As a rule, the upper sectorial is much shorter

than the two true upper molars taken together ; but in two out of

twelve measurements given by Huxley the length is the same.

Mamma) 10.

Colour. Pale isabelline to pale rufous, more or less mixed with

black on the upper parts ; muzzle, ears, and outside of limbs more
rufous; lower parts palei", sometimes nearly white; hair of the

fore neck with dusky tips. The underfur on the back is brown,
paler at the base, the longer hairs on the back beyond the under-

fur grey with black tips. The tail-hairs are reddish brown, w ith

long black terminations, making a black tail-tip. Bright rufous,

coal-black, and pure white albino individuals have also been re-

corded (Blyth, J. A. S. B. xxvii, p. 275).

Dimensloas. Variable, some animals being much larger than

others. The head and body certainly vary from 2 feet to 2 feet

6 inches in length, and I have seen measurements given of 2 feet

8 inches, though these must, I think, have been taken on skins.

A large male from the Nipalese Terai measured : head and body
30 inches, tail without hair at the end 9, with hair 11, ear 3-2;

weight 20 lbs. A small female from Kajputiina measured : head
and body 24*6, tail without hair 9, with hair 12-1, ear 3*2, hind

foot from heel 5*5. Skulls are also very variable (see Huxley,
P. Z. S. 1880, p. 277); a large one measures 5*8 inches in basal

length and 3*5 in zygomatic breadth, an adult female 4-95 by 2-9.

Distribution. The jackal is found throughout the whole of India

and Ceylon, on hills and jjlaius, in forest and open country, and
even in populous cities. It ascends the Himalayas to an elevation

of 3000 or 4000 feet, and is occasionally found liiglier, especially

around hill-si ations, whilst it is common on the Nilgiris in

Southern India. It is more rare east of the Bay of Bengal, but is
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found in Assam and Cachar, and is not unoomuion atAkyab and about

Thayet Myo iu Northern Pegu. It has also recently been observed

close to Mandalay. The only place where I have heard of its

occurrence farther south or east is near Moulmaiu *, where Mr.
Theobald tells me he once saw two; but it is possible these

might have been introduced. West of India it extends throughout

^South-^^•estern Asia to the Caucasus, and is found iu Houth-easteru

Europe in Greece and Turkey, and as far \vest as Daliuatia, also

throughout Northern Africa, being replaced by closely allied

species in the Ethiopian region.

Habits. Jackals are found singly or two or more together, and
they sometimes associate in considerable uumbers, especially at

night, as is shown by their bowlings. They are principally noc-

turnal, more so, I think, than the Indian wolf, but by no means
exclusively ; iu the cold season they may be seen about at all

hours. Their food is Aery varied, consisting of carrion of all

kinds, any beasts or birds tliat they can master, and, iu default of

animal food, fruit. Tbe jackal is one of tbe common scavengers

of towns and villages, feeding on offal or dead carcases of any kind,

and occasionally killing poultry or even lambs or kids. " Sickly

sheep and goats usually fall a prey to him, and a wounded ante-

lope is pretty certain to be tracked and hunted to death by jackals
"'

(Jerdon). Amongst fruits, he especially feeds on her (Zizi/pJms),

and he is said in several parts of India to be v^ery fond of sugar-

cane and of maize. " In Wynaad, as well as in Ceylon, he de-

vours considerable quantities of ripe coffee-berries ; the seeds pass

through him, well pulped, and are found and picked up by the

coolies ; it is asserted that the seeds so found make the best

coffee ! " {Jerclon). As Sterndale explains, these seeds are the best

because the jackals select the finest fruit.

The cry of the jackal is familiar to all who have ever resided in

the countries inhabited by the animal, and consists of two parts—

a

long wailing howl thi*ee or four times repeated, each repetition in a

note a little higher than the preceding, and then a succession of

usually three quick yelps, also repeated two or three times. The
conunon Anglo-Indian version of " Dead Hindoo ; where, where,

where," gives some idea of the call. In one African jackal,

C. variegatus of Abyssinia, the second portion of the cry is entirely

wanting.

There is, however, another, a very peculiar call, only uttered by
the jackal, it is believed, when a tiger or leopard is in the neigh-

bourhood, and certainly uttered upon such occasions. The cry is

unmistakable, I have several times heard it ; but the jackal that

makes it carries us at once into the region of fable and folk-lore.

The same story that has existed on the shores of the Mediterranean

for two thousand years at least, that a jackal acts as scout for the

* There are, however, iu the Leyclen Museum two stuffed specimens of this

animal collected by Diard, and one of them is labelled from Malacca, the others

from Borneo. It is impossible to say whether the localities are correct.
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lion, or " liou's provider," and is repaid by a share of the pre\% is

commonly believed with regard to the tiger in India ; and it is this

pecnliar jackal, known as Fhedl, or Fhioa, or Phnew (see Torrens,

J. A. S. B. xviii, p. 788) in Northern India, the name being taken

fx'om the cry, and as Bhalu or Kol hhalu in Southern and Western
India, that is said to invariably precede the tiger and to make the

call just noticed. SeAei'al obser\ers have, however, remarked that

tlie jackal which makes thcj cry follows the tiger and does not

precede him ; and Mr. Blyth has obser\ ed that a pariah dog, on
sniifing a collection of caged tigers in (Jaleutta, set up a most

extraordinary howl, probably similar to that of the Phedl. Jerdon

gives an excellent abstract of the opinions expressed by various

writers, and concludes, as others have done, that the cry is an
alarm-note. This appears probable ; tigers, if they have an oppor-

tunity and are hungry, may kill and eat jackals, and leopards cer-

tainly do so.

Another belief, which appears widely diffused in India and
Ceylon, is that a horn grows on the head of some jackals, and is of

great virtue to its possessor.

The jackal is occasionally hunted by hounds, and gives a good
run, but is quickly caught by greyhounds, who, however, cannot

always dispose of him easily. lie is, Jerdon says, very tenacious

of life, and shams dead in a way to deceive even experienced

sportsmen.

The period of gestation in the jackal is usually said to be sixty-

three days, the same as in the wolf and dog ; but, as might be ex-

pected, there is some variation, and there appears good reason for

believing that the time in the jackal is a few days less * on an
average. The number of young in a litter is about four ; the

female brings forth in holes in the ground, occasionally (as Jerdon

remarks) in dry drains. That some breeds of domestic dogs, per-

haps all the smaller races, are derived from jackals appears to be

the opinion of most competent naturalists. The two breed together

freely, and it is probable that some of the jackal-like dogs seen

about Indian villages may be hybrids.

Jackals are liable to attacks of rabies, and mad animals are not

uncommon, many cases of hydrophobia having resulted from
their bites both in men and animals.

Genus CYON, Hodgson (1838).

Syn. Cuon, Hodgson ; Chrysceus, Ham. Smith,

There are only two true molars on each side of the lower jaw,

instead of three, as in Canis, the dentition being :—i. ~, c. ^~j

* The subject is fully discussed by Darwin (' Animals and Plants under
Domestication,' i, p. 29). The question of tbe origin of domestic dogs is tiiere

treated at length.
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pm. ^, m.
Iizi-

1'*^<^ muzzle is proportionally shorter, and the

line of the face, when viewed from the side, is slightly convex,

instead of being straight or concave as in other Canidce.

The mammte are more numerous, being 12 or 14 instead of 10.

There is long hair between the foot-pads.

In all other respects the genus Cifon agrees with Canls. Cyan

has a very peculiar geographical distribution, being found in

Central Asia as far north as the Altai, the Amurland, and Saga-

lien, and throughout the Oriental region, but not, so far as is

known, in Northern China or Japan.

There is some doubt about tlie specific characters, but two

distinguishable forms appear to inhabit our area *.

Synopsis of Indian and Burmese Species.

A. Larger and stouter; hair long-, with woolly
uuderfur, ferruginous red to tawny. Skull

G"75 to 7 inches long ; tarsus and hind
foot over 7 inches C. duhhtinensis, p. 143.

B. Smaller and slighter ; hair short, no under-
fur, brighter ferruginous. Skull 6'2o inches

long, tarsus 6 C. rutilans, p. 147.

The term "wild dog" applied to these animals is clearly a

misnomer, for in every important detail in which the genus Gyon
differs from Canis (wolves and jackals)—in the form of tlie skull,

the dentition, and the number of mammae—domestic dogs agree

with the latter and not with the former. The name has doubtless

been applied to the present genus on account of its hunting in

packs, like hounds, its fine handsome and bold appearance, and its

courage.

A description of the anatomy of this genus is given by Dr.

Murie (P. Z. S. 1872, p. 715). The anal glands have been de-

scribed by Hodgson (Calc. Jouru. N. H. ii, p. 412), and the skeleton

by Dr. Campbell {ihid. p. 209). The strong and unpleasant odour
of the animal, which resembles that of the jackal, appears due, in

part, to the secretion from these glands.

70. Cyon dukhunensis. The Indian wild Boy.

Canis dukhunensis, Si/kes, P. Z. S. 18;jl, p. 100, 1832, p. 15 ; Bhfth,

J. A. S. B. xi, p. 591.

Canis priuisevus, Hodyson, As. lies, xviii, pt. 2, p. 221 (1833), with
liarure.

* These were united by BJytli, Jerdon, Murie (P. Z. S. 1872, p. 720), and
others, and I am by no means confident that the distinctions here pointed out
are sufficiently constant to justify separation, but they are found in all the

specimeus I have been able to examine— seven or eight of C dukhiinettsis or
pririKBVus, and four of C. rutilans.
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Cuon primajvus, Ilodfjs. A. M. N. II. \, p. 152 (1838) ; Calc. Journ.

N. H. u, pp. 208,412 ; Adams, P. Z. S. 1858, p. 514.

? Cuon grayiformis, Ilodf/s. Cat. Alam. S,-c. Nepal l^'- Tibet B. M. 2nd
ed. p. 5 (186:;).

Cuon rutilans, Blyth, Cat. p. 37 ; Jerdon, Mam. p. 145 (?;ec Miiller).

Son-hutta, Rdm-kutta, Jancjli, or Ban-kutta, H. ; Kokiin, Kolasna,

Kolasra, Kulsa, Mahr. ; Eram-nail:o,(j(on(\..; Tuni,\io\\o\i, Vatai-karau,

Tarn. ; lieza-Kdtd, Adavi-Kdtd, Tel. ; S/ii/i-nai, Mai. ; lidm-hun, Kasli-

mir ; Siddaki, Ladak ; Bhaosa, Bhiinsa, Biiunm, in the Himalayas from
Simla to Nipal ; Hazi, Fhard, Tibetan ; Paoho, Bhot. ; Sa-tum, Lepcha.

The general form is rather that of the jackal than of the wolf,

the legs being shorter than in the latter. Fur long, with thicli

woolly underfur in Tibetan and Himalayan skins. The tail is a

good brush. General form stout. The upper sectorial is decidedly

longer than the two upper true molars together.

Colour. On upper parts generally rusty red, varying in some
specimens to rufous grey or even light brov^'nish grey, paler below.

The colour is generally not uniform, being variegated by dark tips

to the dorsal hair. The underfur, when present, varies in colour

from light brown to dull rufous on the upper parts, and has light-

coloured coarser hairs intermixed ; the longer hairs are light

rufous, with dark nisty-red. tips. Terminal portion (jf tail black

(very rarely the extreme end is \\hitish). The young animals are

sooty brown throughout.

Dimensions. Head and body of a male 37*5 inches, tail without

hair 8, with hair 14|, tarsus and hind foot 7f ; weight 27 lbs.

{Hodgson). The aniuial had been in confinement and was ^ery

thin. A skull measures 0*5 inches in basal length, 4-2 in zygo-

matic breadth ; length of upper sectorial OSo.
Distribution. The Indian wild dog is found in Gilgit, Ladak, and

other parts of the Upper Indus valley ; it was obtained by Hodgson
from Eastern Tibet, audit occurs throughout the Himalayan forests

from Kashmir to Assam. It also inhabits all the larger forests of

the Indian Peninsula, but I cannot find it recorded from Ceylon

except by Jerdon, and he was perhaps misled by Hamilton >Smith"s

Chrysceiis ceylanicus, which appears to have been a domestic or

semi-domestic dog. Kelaart distinctly denies the existence in

Ceylon of the present animal.

It is doubtful whether the species found in the countries

between Assam and Tenasserim is this or the next.

No Indian mammal has so remarkable a range as 0. clukhu-

nensis. Judging from other mammals, it might have been ex-

pected that the Tibetan and Himalayan species, G. prhncevus of

Jlodgson, would prove identical rather with the Siberian C.

alpinus, Pallas, than with the Indian C. dulclninensis. But Scully

has shown (P. Z, S. 1881, p. 202) that C. cdpinus is distinguished

by its much larger upper true molars, whilst no constant difference

has hitherto been detected betv\'een G. prinueims and G. dul-Jiii-

nensis.

Hahiis. The wild dog of the Iiulian Peninsula is a forest animal,
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but in the Upper Indus valley and Tibet must inhabit open
hilly country, as there is no forest. It is, as a rule, diurnal, but

may move about by niglit also. It is thoroughly predatory, living,

as a rule, on the animals killed by itself and the associated mem-
bers of the same pack ; but probabl}^ like other canines, feeding

upon cai'rion and on vegetable food at times. McMaster, to whom
we are indebted for some very good notes on the species, found
that an animal kept in confinement ate herbs, grass, and leaves of

various khids greedily, " not as dogs do when ill, but with a keen
relish."

All forms of the genus Cyon hunt in packs, usually from six to

tv\'elve, but sometimes as many as twenty in number, and live

principally upon deer of various kinds and wild pigs in India, and
on wild shet'p and antelopes in Tibet. Many sambar and spotted

deer are killed by them, whilst occasionally nilgai and Indian

antelopes fall victims. Wild dogs aAoitl t\\e neighbourhood of

man, and consequently but rarely attack domestic animals

;

occasionally, however, they kill sheep, goats, and cattle, and
Jerdon mentions one instance, and McM aster another, of their

pulling down a tame buli'alo. I came across a third case my-
self in the jungles east of Baroda, and I was curious to see

how so large an animal had been destro3'ed. There were bnt

a few tooth-marks about the nose and tliroat, and some of the

pack had evidently attacked the buffalo in front, whilst others

tore it open. This is probably their usual way of killing large

animals ; they have been seen to snap at the flank of a sambar
running.

The statement made by Hodgson, apparently on native infor-

mation, that wild dogs give tongue when hunting is denied by the

excellent observer and sportsman Colonel Hamilton, who wrote

under the name of " Hawkeye," and who is quoted by McMaster.
I have twice met with these animals in the act of hunting, once on

the Nilgiris and a second time east of Eaipur in Chhatisgarh, and
in neither case did I hear any sound. They are said, however, to

howl at night.

Throughout India there is a general belief that these wild dogs

hunt and kill tigers. Whilst not absolutely rejecting the tale, I

must say that I think it improbable. The wild dog drives away all

deer and other wild animals on which tigers feed, and jirobably

the latter follow their prey. At the same time, some of the

accounts of wild dogs attacking tigers are singularly circumstantial.

Captain Baldwin, in ' The Large and Small Game of Bengal

'

(p. 19), gives the particulars of one case, apparently as well

authenticated as an account can be that rests upon the evidence

of villagers inhabiting wild parts of the country. In this case the

remains of a tiger that had been devoured were said to have been
found together \Aith three dead wild dogs. The same writer

(p. 108) describes an instance, said to have been witnessed by an
English sportsman, of an attack by wild dogs on the Himalayan

L
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bl.ack bear (C/'?'SHS torquatns). Another case in whicli wild clogs

are asserted to liave killed a tiger is mentioned by Mr. Stern-

dale in ' Sconee ' and in his ' Natural History of Indian Main-

nialia.' In other instances the wild dogs are said to have dis-

puted with a tiger or a leopard the possession of prey that had

been killed by the latter. It is not improbable that such dis-

putes occur, that tliey result in the death of some of the wild

dogs, and that the remains of the bullock or saiiibar over which

the contest has occuri-ed are taken by credulous men for tiger's

bones.

Another story about the wild dog, also universally believed in

India, and quoted by Hodgson and others as if perfectly authentic,

is that the urine of these animals is excessively acrid, that they

sprinkle with it the bushes through which they drive their prey,

and then rush upon the latter when blinded by the pungent fluid.

Another version is that they jerk the urine into their victim's eyes

with their tails. This is sometimes said to be their method of

killing tigers, and in Burmah they are even supposed to destroy

elephants by this stratagem. It is scarcely necessary to say that,

except Hodgson, none of the naturalists (such as Jerdon, McMaster,

and Sterndale) who mention tliis extraordinary story express any

belief in it. A somewhat similar story (I suspect a myth) is told

about wolves in Europe, and related by so good an observer as Elasius

(' Siiugethiere Heutschlands,' p. 182), to the effect that when large

animals such as cattle or horses offer much i*esistance to wolves

the latter dip their tails or the whole of their bodies in water, and
either shake themselves before the animal they are attacking, or

whisk their tails into his eyes and then rush on him in a b(Kly

whilst his eyes are closed.

Although many large animals are killed by wild dogs, no instance

appears to be known of their attacking man.
Wild dogs are said to be absolutely untamable, and, although

this is perhaps an exaggeration, they are certaiidy very ditii-

cult to tame. In one instance mentioned by Hodgson there

was a certain amount of domestication of a young indivi-

dual, as it would play with dogs, and allow itself to be caressed

by its owner, but others remained for years as fierce and
shy as when caught, and this is the experience of all other

writers.

The breeding-period is in the winter. The time of gestation is

not accurately known, but is probably about two months ; the

young are produced in holes or caves among rocks from Jainiary

to IMarch, and there are sometimes six or more in a litter ; but,

according to Hodgson's observations, usually two to four. A
biseding-place was discovei^ed by Mr. Wilson near Simla, where
several fe'uales apparently bred together.
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71. Cyon rutilans. The Malay unld Dori.

? Canis javanicus, Desm. Mamm. p. 198 (1820).
Caiiis familiaris, var. suiuatrensis, Hardwicke, Trans. Linn. Soc. xiii,

p. 2.35, pi. xxiii (1822).

Canis rutilans, S. Miill. Verhandelingcn, Zoo'. Zoogd. pp. 27, .51

(1839) ; Blyth, Mam. Birds Burma, p. 24.

Ciion primsevus, Cantor, J. A. S. B. xv. p. 196, nee Hodgson.

Taa-khioe, Burm. ; Anjing-utan, Malay.

Smaller and slighter in build than C. dullmnensis, limbs much
more slender. The length of the upper sectorial is very little

more than that of the two upper true molars. No woolly under-
fur ; hair of body short and harsh ; brush smaller than in C. dulc-

Jiunensis.

Colour. Uniform deep ferruginous red above, hair scarcely paler

towards the base. Lower parts whitish. Terniinal portion of (ail

black. (The original C. javanicus was said to be black on the back
and outside of the limbs.)

Dimensions. Head and body 32| inches in a young male, tail 12 ;

tarsus and hind foot in adults 6 inches. An adult female skull

from Moulmein measures 5*9 inches in basal length, 3'5 in zygo-

matic breadth, length of upper sectorial 0*75.

Distribution. Throughout the Malay Peninsula, Sumatra, Java,

and it is said Borneo. This is the species found in the Tenasserim
provinces ; and there is a specimen from Moulmein in the British

Museiim. Whether the form that inhabits Northern Burma is

identical with this or the last species is not known.
Habits. Similar to those of G. dv-Tchunensis.

Genus VULPES, Brisson, 1758.

Foxes, although frequently classed in the same genus with wolves

and jackals, differ sufficiently to be entitled to generic distinction,

being of slighter build with a longer tail, sharper muzzle, propor-

tionally longer body and shorter limbs. The tail is always con-

siderably more than half the length of the head and body, and is

covered with long hair. The ears are large, the pupil of the eye

vertically elliptical in a strong light, and there are mamnife.

There is no frontal sinus in the skull, and the form of the

anterior portion of the brain differs from that of Canis *. The
upper surface of the postorbital processes is concave. The nasal

bones do not extend so far back on the face as the maxillaries.
-p. ,.,. . K 1—1 4—4 2—2 • riDentition: i. j^, c. j^, pm. ^^, m. r^^, as in Cams.

Huxley, P. Z. S. 1880, p. 246.



148 CANID^.

-^^.^M^^'^^'

Fig. 37.—Skull of Vulpes hengalensis. (Gray, P. Z. S. 18<)3, p. 517.)

Synopsis of Indian Speciss.

A. Tip of tail black ; ears grey outside.

a. Kiifous grey, small; skull about 4^ inches long V. bcnyakn'tis, p. 148.

6. Ashy grey, very small ; skull about oh inches

long V, cana, p. 150.

B. Tip of tail white.

a. Ears black or dull brown outside.

a'. Small ; hind foot and tarsus 4 to 5 inches

long V. leiicopus, p. 151.

h'. Large; hind foot and tarsus about 6 inches

long V. ulopex, p. 153,

b. Ears pale rufous outside ; size small V. ferrilalus, p. 155.

Foxes are chiefly noctui'iial in their habits, biding in holes or

burro\s's made by themselves, or in ravines or amongst grass or

bushes during the day. They are, as a rule, solitary, and rarely if

ever associate in numbers as other Canidui do. All the species are

more or less insectivorous and frugivorous ; but the more tropical

forms appear to live on insects more than those do that inhabit

temperate climates. All are highly intelligent and famous for

cunning.

72. Vulpes bengalensis. The Indian Fox.

Canis hengalensis, Shmv, Gen. Zool. \, p. 330 (1800) ; Elliot, Mad.
Journ. L. S. x, p. 102.

("^anis hengalensis (and C. rufescens ?), Gray, Hardwickers III. Ind.

Zoul. n, pis. 2 & 3.

Canis kokree, Sykes, P. Z. S. 1831, p. 101.

Canis vulpes iudicus, Hodgson, As. lies, xviii, pt. 2, p. 237 (1833).

Cynalopex hengalensis, Blyth, Cat. p. 41.

Vulpes hengalensis, Horsfield, Cat. p. 84 ;
Jerdon, Mam. p. 149,

Vulpes hodgsonii, Gray, CharlesioortJi's M. N. II. i, p. 578.

Luntri, Lorn, Lokri, II, ; Lukhariya in Bundelkand ; Khrkar, Khikir,

Behar ; Kliek-siyal, YjQV\g. ; Kokri,Ma\\x.; Khekri, Gond ; Konka-nakka,
Gunta-nalika, 2\)ti-nara, Tel. ; Konk, Kemp-nari, Chandak-nari, Can.
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Size small. Limbs very sleucler. Tail shorter in proportion
than iu typical foxes.

Colour. Above rufescent grey, varying with the season and
locality from almost silver-grey to greyish rufous, minutely
speckled with white, the sides very much greyer than the back

;

lower parts whitish, usuall}^ pure white on the chin and throat,

pale rufous yellowish or creamy white ou the lower breast and
abdomen, and more rufescent towards the vent. No cross band on
the shoulder. Dorsal fur sometimes white throughout, except at

the tip, but when long, in tlie cold season, white at the extreme
base, dusky or purplish slaty, with coarser white hairs intermixed,

for about one quarter to one third the length, then creamy white

or pale rufous but becoming darker gradually nearly to the end,

where there is a white ring followed by a ferruginous or black tip.

The fur on the lower parts is whitish throughout. The outer sur-

faces of the limbs are bright rufous ; there is a black spot on each

side of the muzzle in front of the eye ; the ears are grey outside,

whitish within. Tail grey, more or less rufescent above, many of

the hairs with black tips, and those at the end of the tail entirely

black, forming a sharply defined black tail-tip.

Dimensions. Head and body about 20 inches, tail without the

hair at the end 11, with the hair 13 to 14, tarsus and liind foot

about 4. A skull is 4*15 inches in basal length, 2-o broad across

the zygomatic arches ; a smaller 4 by 2-25. Weight about 7 lbs.

(males 7^ to 8, females 5| to 6|).

Distribution. Found connnonly throughout India, except in

thick forest, from the base of the Himalayas to Cape Comorin,but
not recorded west of Sind and the Punjab, nor east of Assam,
where it is rare. Unknown in Burma. Its oceixrrence in Ceylon

is very doubtful ; Kelaart mentions a report of its existence in the

Badulla district, but evidently without placing any dependence on

the story.

Habits. Jerdon's description of this animal's habits is excellent,

and is confirmed and supplemented by McMaster's notes. This

pretty little fox is familiar to many of the inhabitants of India,

being common in most open pai'ts of the country, whether culti-

vated or Maste, and being by no means shy, but frequently coming
into gardens and enclosures around houses. I have seen it on the

Maidan in Calcutta, and its cry may be heard there almost nightly

in the cold season. The sound, a little chattering bark, as Stern-

dale aptly calls it, consists of a sharp yelp quickly repeated three

or four times.

The present species feeds less upon birds and more upon small

mammals, reptiles, and insects than its larger allies. It but rarely

carries off poultry. According to Sir Walter Elliot, it subsists

mainly on rats, land-crabs, grasshoppers, and beetles ; but Jerdon

has seen it hunting quail, and says that it doubtless kills young
birds and eats eggs. He also remarks that lizards are a favourite

food with it, that it habitually eats fruit, such as ber {Ziziiplius),

melons, &c., and occasionally pods and shoots of gram or channa
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( Cicer anctiiiuw) and other vegetables ; whilst both he and McMaster
iiave observed it feeding ou termites or white ants, especially the

winged forms that emerge in flights in the hot season. McMaster
relates having ouce near Hyderabad, in the Deccan, seen a fox

spring out of the grass and catch moth after moth as they passed

him JList before dusk.

The burrows in which the Indian fox lives and breeds are usually

situated in open plains, sometimes in thorny scrub, a slight rise in

the ground, the bund of a tank or other artificial elevation being

selected in places liable to be flooded in the rainy season. There

are several openii]gs to each burrou', some of them blind, others

leading to a larger central chamber, two or three feet below the

surface. Jerdon relates that on two occasions he ran foxes to

holes in hollow trees.

The Indian fox does not exhale the strong odour ch:\racteristic

of the European species, and is said to afford but little scent to

dogs. V. henijaUnsis is but rarely hunted with foxhounds, partly

on this account, partly because of its numerous eai'ths. It, how-
ever, is frequently coursed with greyhounds, and gives a good run

with Arab, Persian, or half English dogs, pure-bred English hounds
being too fast. It doubles in a most dexterous manner, taking

advantage of evei'y accident of the ground, such as a ditch or

ravine, and frequently making good its escape to earth or into

bushes. McMaster, who writes enthusiastically about this game
little animal, says he was once beaten by a tired fox, that escaped

the dogs by running amongst a herd of sheep and cattle.

In its movements this animal is quick, active and graceful.

Jerdon notices that the tail is carried trailing when the fox is going

slowly or hunting for food, horizontal when running, and almost

erect wiien making a sudden turn.

This fox is easily tamed and is said to be an amusing pet, free

from smell and cleanly it its habits. It is not often kept tame as

it is believed to be liable to attacks of rabies. There is, however,

some probability that such cases as have occurred, if not caused by
infection, may have beeai due to too close confinement.

The breeding takes place in burrows. The paii'ing-time varies

according to locality from November to January, and the yoinig,

almost always four in number, are produced from February to

April. At this season the female is seldom to be met with after

sunrise, and the cubs are very rarely seen outside their earth till

nearly full-gro\\n.

73. Vulpes caiia. The hoary Fox.

Vulpes Ciuni8, W. Bhuiford, J. A. S. B. xlvi, pt. 2, p. 321 (1877)
;

tSdatvr, 1\ Z. S. 1878, p. oU2.

I'oh, Bulucli. ; Ki'trha-shcikcil (cat-jackal), I'ersiaii of Kamlaliar.

Size very small ; tail long and bushy ; fur long and \ eiy soft.

kSkull (in the only specimen examined) destitute of any siigittal
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crest. MiizzJe short and narrow. Tlie inner lobe of the npper
sectorial tooth very small.

Cohur. Ashy grey, blackish on the back and sometimes with a

rufescent tinge, m lute below. The basal half of the dorsal fur is

dark purplish grey in some skins, the distal half grey or rufescent

;

in other cases the hairs are light ashy grey almost throughout, the

longer and coarser hairs have white rings near the end, and black

tips on the back. The long tail-hairs are ashy near the base, white

near the ends, the tips black, the black tips being more developed

posteriorly so that the tail has a black tip, though less defined than
in V. hengalensis. Ears grey outside, creamy w hite on the margin
and \\ ithin ; forehead rufous ; a dusky or black spot on each side of

the muzzle. Outside of the limbs dark rufous or dark ashy, almost
black in some cases.

Dimensions. Head and body 18 inches, tail with the hair at the

end 15 to 16, without V2k to 13. In the skull the basal length is

3'35, zygomatic breadth 2.

Distribution. Baluchistan and Southern Afghanistan, possibly

extending eastwards to 8ind. I haAe hitherto only been abh; to

examine two skins and a skeleton, the types, procured by Major
Mockler at Gwadar, and a skin from Kandahar sent to me by (Sir

O. B. St. John.

Nothing is known of the habits of this species.

74. Vulpes leucopiis. The Indian desert Fox.

A'ulpes flavescens, lih/th, J. A. S.B. xxii, p. 581, nee Gray.

Vulpes leucopus, i^/y)'//, J. A. S. B. xxiii, p. 7:^9 (18-"4), xxv, p. 4J.j,

xxvi, p. 23U ; Jerdou, Mam. p. 151.

Vulpes griffithii, Bh/th, J. A. 8. B. xxiii, p. 730 ; id. Cat. p. 43

;

tieulhj, A. M. N. 11. ser. 5, viii, p. 226.

Vulpes pusillus, Blyth, J. A. S. B. xxiii, pp. 729, 730 j Aditnif-;

F. Z. S. 1858, p. 51G ; Jerdun, Mam. p. 153.

Lihnri or Lohri, II. aud Sindbi ; Lond)ar, Baluchi ; Buhuh, P.

Size small, though rather larger than that of V. hemjalcnsis.

Eur fuU in \\inter.

Coloiir of typical form. In winter the back is more or less

rufous, speckled vith \\ hite, and varies irom brownish yellow to

rusty red. There is usually a distinct pale patch on each side of

the back behind the shoulder, and the cross stripe in front of these

patches is well marked. The sides are grey or whitish, more or

less speckled, becoming darker, often iron-grey or simply rufous,

on the outside of the limbs. The lower parts as a rule are slaty

or purplish grey to blackish, abdomen paler, chin and generally a

spot in the middle of the breast white. The underfur on the back

purplish brown throughout the basal half to three quarters, the

extreme base being sometimes whitish, median portion rufous, then

white for some distance, and the tip red. On the sides the hairs

are white throughout, except a few x^hich have blackish tips. On
the under])arts the fur is purplish brown, paler towards the base,
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and with more or less developed white tips. The ears are black

or dark brown outside except near the base, whitish within and on

the edges. I'ace rufous, especially round the eye ; usually a dark

spot in front of each eye. The inside of the fore limbs, aiul

especially the whole anterior surface of the hind limbs to the toes

whitish or white, hence the name. Tail above the same colour as

the back, less rufous on the sides and below, many of the hairs

Asith dusky tips ; terminal portion of tail pure white.

In spring, when the hair is worn, the dark underfur is exposed

on the back, and the whole animal is greyer. The lower parts are

probably \\'hite in summer.
Diiucnsions. Head and body 19 to 22 inches, tail with hair at

the end 12 to 16, without 11 to 14, ear outside 3 to 3-5, tarsus

and hind foot 4 to 4|. An average-sized female skull is 4*2 inches

long (basal length) and 2-4 broad ; a large male skull 4-45 by 2-65,

Weight about the same as that of V. hewjalensis, or rather more

;

the specimen of which Jerdon gives the weight as 5^ lbs. was pro-

bably small.

Varieties. I am inclined to class together the three forms dis-

tinguished by Blyth because, after seeing a great many specimens

of V. Jeucopus from Sind and Eajputana, I am unable to find any

characters by which the small Afghan fox, V. (/riffithi, and the

Punjab fox, V. pusilla, can be distinguished. Both are probably,

as a rule, rather larger, but the diiference is trifling ; and a sladl of

V. (/riffithi from Kandahar, in the British Museum, measurt's 4-3

inciies in basal length, and is of the same size as a rather large

skull of V. Ieuc02>us from Eajputana. I am indebted to Mr. Theo-

bald for two speitimens of a fox, which I believe is typical V.'pusiUa,

from the Potwtir in the northern Punjab, and exce])t a trilling

difference in size, both agree perfectly with skins of V. hucoims

from yind, whilst they are the same size as large specimens of

V. hucoims from Eajputana.

There is some confusion as to V. r/riffitjii, for whilst it is founded

on the smaller fox of Afghanistan, the dimensions given by Hutton

(J. A. S. 13. xiv, p. 344),—head and body 2 feet, tail 3 7 inches,

lieight at shoulder 14 to 15—agree better with the larger form.

The species described by me in 1875 (A. M. N. H. ser. 4, xvi,

p. 310, and ' Eastern Persia,' ii, ]). 39) as V. persim is possibly

identical with V. leucojnis, though larger.

Distnhution. V. leuco2nis iidiabits the dry ai\d semi-desert regions

of Western India, 8iiKl, Cutch, Eajputana, the Punjab, and tlie

North-west Provinces as far east as Fatigarh. It is also found in

Baluchistan and Afghanistan, and seems widely distribut(>d in

South-western Asia, as I have specimens from Muscat in Ai-abia.

Habits. This is essentially a desert animal, and in India keeps

nnich to sandy wastes, where it appears to live chiefly on the

sand-rats, Gerbilhis hurrianoi. Jerdon remarks that the i)resent

species keeps to a different kind of ground from that inhabited by

V. henr/ah-iisis, but in Sind both are common on the waste land

M ith scattered bushes that covers so lai'ge a portion of the pro^ ince.
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V. leueojms, however, appears to be the only form actually found
amongst the sand-hills of the desert. The habits, so far as they
are known, exhibit no peculiarity. Jerdon considers this fox
more speedy than V. bou/alensis and capable of giving a capital

ruu even with English greyhounds.

75. Vulpes alopex. 2'he common Foic.

Canis vulpes and C. alopex, Linn. Si/st. Nat. i, p. 59 (1766).
Canis vulpes moutana, Pearson, J. A. S. B. v, p. 313 (1836).
Canis liimalaicus, Oijilhy, P. Z. S. 1836, p. 103. 9

;

'

Vulpes nipalensis, Gray, CharlesworWs Mag. N. H. i, p. 578(1838).
"Vulpes montauus, BJyth, J. A. S. B. xi, p. 589, xxiii, p. 730 ; Adams,

P. Z. S. 1858, p. 516 ; Jerdon, Mam.'Lid. p. 152 ; Blanf. J. A. S. B.
xlvi, p. 323, xlviii, p. 95 ; Scull)/, P. Z. S. 1881, p. 202 ; id. A. 31.

N. H. ser. 5, viii, p. 225.

Vulpes flavesceus. Gray, A. M. N. LI. (1) xi, p. 118 (1843) ; Huttnn,
J. A. S. B. xiv, p. 344; Adams, P. Z. S. 1868, p. 516; Blyth, Cat.

p. 42; Blanford, Yarh. Miss., Mam. p. 22, pi. ii.

Vulpes alopex, Blanford, P. Z. S. 1887, p. 635.

Lomri, H. ; Jiubah, Pers. ; Liih J , Laash 5 , Kashmiri ; Wama,
Nepal.

A large, and, in winter, richly-coloured fox with long fur and
a superb brush. The skull is elongate, but the muzzle is less

narrow proportionally than in the smaller Indian forms.

Colour of the Himalayan variety. Middle of the back varying
from pure chestnut to dull rufous, speckled with white or yellow,

or to dark iron-grey (black and rufous mixed). The cross stripe

on the shoulder sometimes scarcely apparent, in other skins very
distinct and \\ ith well-nuirked buff patches on each side before and
behind. The hinder part of the back and the thighs much greyer
and more speckled with white ; the sides paler in colour ; lower
parts varying from creamy-white to almost black, being probably
much paler in summer than in winter. There is generally a white
spot in the middle of the chest, which, with the throat, is often

much darker than the belly, or the dusky portion of the latter may
be confined to a median band. The woolly underfur on the back
purplish brown ; terminal portion of longer hairs rusty-red, with
generally a white or whitish ring near the end, the extreme tip

often black. The underfur of other parts of the body varies from
yellowish white to dusky. The ears are black outside, light rufous

or buff within. The face is rufous ; there is a large black spot in

front of the eye, and the cheeks are white. The outside of the

limbs are ferruginous, black and white mixed, sometimes one
colour px-evailing, sometimes the other. Tail gi-eyish, more or less

rufous, many of the hairs with black tips, but the end of the tail is

conspicuously white.

In spring, ^Yhen the long winter fur is shed, the animal can
scarcely be recognized ; the dark underfur gives a greyish-brown
tinge to the back, whilst the sides are pale and the lower parts

whitish.
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Dimensions of Himalayan specimens. Length of Lead and body
24 to 25 inches, tail with liair at the end 18 to 20, without 14^ to

17, tarsus and hind foot nearly G, height 14 to 15 inches ; weight

(according to Jerdon) 14 lbs. A Himalayan skull measures 4"'J

inches in basal length by 2*7 broad.

Varieties. There is a considerable amount of variation, both in

size and coloiu', exhibited by the different races of the common
fox, and there is, as yet, much difference of opinion amongst natu-

ralists as to wliether these different races should be distinguished

by specific names. The fox of iS'orthern and Central Europe is

rather Lirger than the Himalayan fox and much redder ; but the

variety inhabiting Southern Europe, Canis melanor/aste)- of Bona-
parte, approaches more nearly in colour to the Himalayan race.

The large Central-Asian fox, V. jlavescens. Gray, is a paler-

coloured and yellower animal as a rule, with very thick fur in

winter and a superb brush. It occurs within our limits in Ladak
and other parts of Western Tibet, and is found throughout Eastern

Tibet and in some of the higher Himalayan valleys south of the

main range ; also in Eastern Turkestan, Northern Persia, and
probably in other parts of Central Asia. It is also, I believe, the

form found in Afghanistan. I have not been able to examine any
series of skulls from other localities, but those from Eiistern

Turkestan are larger tlian Himalayan specimens (one of a female

measures 5-45 ijiches long and 3*15 broad), and equal in size to

those of the European fox, whilst the teeth are larger even than in

the latter. But it is extremely doubtful if these ciiaracters are

constant, for there is much variation amongst European foxes. It

appears to me that all the large Paloearctic red foxes, together \\ ith

the North-American cross-fox, C. fulvus or j^ennsylvaniens, must
be considered varieties or races of one species.

Distribution. Of these races two are found within the limits of

the Indian fauna

—

V. alojiex var. montana of the Western Hima-
layas, which is described above and is found from Nepal to Kash-
mir and Gilgit; and V. alojxw var. Jiavescens, the paler, rather

larger Central-Asiatic form, occurring in the higher Himalayas,

in Tibet, and probably in Afghanistan. No foxes ai-e kiiow n to

occur in k>ikhim or the Eastern Himalayas except close to the

snows, and it is doubtful whether any are found in Nepal.

Hodgson's specimens were from Simla. Beyond Indian limits tlie

species is found throughout the greater part of the Paltearttic and
(if the views above expressed be connect) Nearctic regions.

Habits. The Himalayan fox lives in brushwood and cultivated

land, from an elevation of 5000 or 6000 feet upwards, frequently

haunting the neighbourhood of human habitations and feeding

upon such birds and small mammals as he can capture. He is

very destructive to partridges, ])lieasants, and other game-birds,

and often carries off poultry. In Europ(>, where\er rabbits are

common, foxes live chiefly upon them. The Central-x^ sialic

xaricly lives in open country, hiding in burrows or amongst bushes
or rocks by day. Like all other foxes, this species, besides killing
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birds and small mammals, feeds upon insects of vai'ious kinds, on
the combs and honey of wild bees, ou eggs, and on fruits and
berries, and is especially fond of grapes. Occasionally it eats

carrion. In winter, Captain llutton says, when the snow is on
the ground, these animals are very numerous about Simla, and
come close to the houses in search of offal and other food.

Eo.xes genei'ally live and breed in burrows, but sometimes in

holes amongst rocks. The breeding-time is at the end of winter

;

the period of gestation 9 weeks ; the young, usually five to seven
in number (in the Himalayas, it is stated by Hutton, only three or

four), are produced about the end of March or in April ; they are

boru blind, and remain so for a fortnight. They are full-grown in

the autumn, and sometimes breed again the first year. Foxes live

thirteen or fourteen years.
,

In Kashmir Jerdon mentions that in 1865 the 7th Hussars had
a pack of hounds and killed many foxes. There are, however, but

few localities where the Himalayan fox can be hunted.

76. Vulpes ferrilatus. The small Tibetan Fox.

Vulpes ferrilatus, llodij&on, J. A. S. B. xi, p. 278, pi.

Cynalopex ferrilatus, Blyth, Cat. Mam. p. -41.

lyur^ Tibetan.

Size considerably less than that of V. alopex. Ears short

;

brush well developed ; fur long, especially on the legs and feet.

Colour. On the back ochraceous, finely speckled with white, the

general tint being a pale yellowish rusty ; face and outside of ears

similar, but rather greyer and less yellow ; sides of the neck,

breast, and body, and the greater part of the tail nearly pure grey,

mixed black and white ; tip of the tail white ; outside of the limbs

yellowish rufous ; lower parts white, the middle of the breast con-

spicuously white and distinct from the dark grey sides. Dorsal

fur light grey at the base, then pale rufous, becoming darker near

the end, the tips of the longer hairs white, black tips being inter-

mixed, rarely on the back but abundantly on the sides, and espe-

cially on the tail except towards tlie tip. Vibrissa* black.

Dimensions. None are available from fresh specimens. In a

skin the head and body measure 24| inches, tail without the ter-

minal hairs 9|, with the hairs 11, ear outside 2 inches. According

to Hodgson, a skull not mature was 4^ inches long and 2| broad.

Distribution. Tibet, around Lhassa. Stoliczka (J. A. S. 13. xxxvii,

pt. 2, p. 5) includes this fox among the animals found in the Upper
Sutlej valley, but the species does not appear hitherto to have

been observed elsewhere within British limits. Its habits are

unknown.
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ARCTOIDEA.

Family MUSTEUD^.

The first family in the third of the great groups into which the

t^'pical Carnivora have been divided contains the irartens and
weasels, the badgers and the otters, an assemblage of animals

varying more in external conformation, and also in the characters

of the teeth, than is the case in any other family of Carnivora. AH
agree in the possession of a single upper true molar on each side,

and all have two lower molars in each ramus of the mandible ex-

cept Mellivora, which has but one. The number of premolars is

variable, and even that of the incisors is not constant. There is no
alisphenoid canal. Several genera possess the power of diffusing

at will from their anal glands an excessively foetid fluid. Five

toes occur on all feet.

The Mustelidoi are somewhat difficult of arrangement when all

the g(Miera are taken into consideration ; but the Indian forms fall

easily and naturally into the three subfiimilies amongst which the

types belonging to the family have been distributed. These sub-

fjimilies are readily distinguished by the characters of the feet and
claws.

A. Toes short, partially webbed ; claws short, com-
pressed, acute, curved, often semirectractile.

Upper posterior molar of moderate size, elongate

transversely. Terrestrial and arboreal MusteUnce.

B. Foot elongated ; toes straight ; claws non-retrac-

tile, slightly curved, non-compressed, blunt, those

of the fore feet especially large. Upper posterior

molar variable. Habits mostly terrestrial and
fossorial Melhuv.

C. Feet short, rounded ; toes webbed ; claws small,

curved, blunt. Head broad and much depressed.

Upper posterior molar large and quadrate.

Habits aquatic Lutrimv.

The aboAe arrangement is identical with Blyth'sin his 'Catalogue

of the Mannnalia in the Museum of the Asiatic Society,' but Jerdon
classed the badgei's and their allies in a distinct family apart from

the weasels and otters.

Throughout the Ihistelida; the form of the skull changes with

age, even more than in other Carnivora. The breadth across the

zygomatic arches increases, whilst the width of the skull between

the orbits diminishes to an extraordinary degree. The sagittal and
occipital crests increase long after the animal is fully adult. Th(>re

is also in many forms a great sexual diiference in size. A remark-

able example is described by Mr. Thomas (P. Z. S. 1886, p. 125).
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Subfamily MUSTELINiE.

The Indian genera of this subfamily are typical forms with a

long body and short limbs. The majority of the subfamily are

found in the Northern regions of both continents ; several occur in

the Himalayas, but only one species is known to exist in the

Indian Peninsula and in Burma. Two genera are found within

Indian limits.

Teeth in molar series on each side 5 above, 6 below.

Lower sectorial with inner tubercle. Size about

that of a domestic cat Mustela.
Teeth in molar series 4 above, 5 below. No inner tu-

bercle to lower sectorial. Size small Putorius.

By most English naturalists the name Martes is used for the

martens {Mustela), and Mustela for weasels and polecats. I have

given elsewhere (P. Z. S. 1887, p. 636) my reasons for preferring

the nomenclature of French and German writers.

Genus MUSTELA, Linn., 1766.

Syn. Martes, Nilsson.

Body long and slender ; limbs short ; tail of considerable length.

Feet digitigrade or nearly so ; toes short ; claws compressed, curved,

sharp, semiretractile.

Dentition : i. \, c. J^J,
pm. J^, m. ~^. Upper sectorial with

Fig. 38.—Skull of Mustela Jlavigula,

the inner lobe close to the anterior end. Upper true molar nearly

the same size as the sectorial. Lower sectorial with small inner

tubercle. Vertebra : C. 7, D. 14-15, L. 5-6, S. 3, C. 18-24.
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The martens are animals about tlie size of a domestic cat, more
or less arboreal in their habits, and witli but little, if any, dis-

agreeable sceut.

S>fnoj)sis of Indian and Burmese S2:)ecies.

A. Tail without hair three fourths the length of

the head and body M. Jlamjula, p. 158.

B. Tail -without liair one half the length of the

head and body M.foina, p. 100.

A trace of a fossil Mustela has been found in the Siwalilt beds.

Erom the fragments found, the species appears to have been
similar to M.Jlavhjida.

77. Mustela flavigula. Tlie Indian Marten.

Mustela flavigula, Bodd. Elmcli. An. p. 88 (1785) ; Cantor, J. A. S. B,

XV, p. 194.

Martes flavigula, Bh/fh, J. A. S. B. xxvi, p. 31G ; id. P. Z. S. 1864,

p. 485 ; id. Mani. Birds Burma, p. 29 ; Adams, P. Z. S. 1858,

p. 51(3 ; Jerdon, 3Iam. p. 82 ; Blanf. J. A. S. B. xlvii, pt. 2,

p. 156.

Gahdictis chrysogaster, Jardine, Nat. Lib. xiii, p. 167, pi. vii (1842).

Martes gwatkiu.si, Ifors/ield, Cat. p. 99 (1851).

ATr.s/rt, Sirmur ; Tuturala, Chitrdla, Kumaon and Garhwal ; Mill sani-

pra, Nepal ; Jlnniah, Bhot. ; Sakku, Lepcha ; Amja Prao, Malay.

Fig. 39.

—

Mustela Jlaviyula. (From Iludgson's (h'awings.)

Tail hmg and busby, measuring, without hair, quite three

quarters the length of the head and body. Caudal vertebra^ 24.

Peet more or less naked beneath ; in INIalay spt^ciuKMis tlie whole

metacarpus and more than half tbe tarsus being bare, whilst in

some Himalayan animals the naked scdes a])pear less develojied.

Short hairs separate the ])ads from each otiun-aiul from the central
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pad. Fur of body short in Malay slcins, moderately long in

JLimalayau speeiiiu'iis, and with woolly underfur iu winter.

The skull reseinltie.s that ol; 21. foinamore than that ot" M. martes

in shape, but is larger than either, the zygomatic breadth exceeds

half the lengtli,and the sides of the muzzle converge. The length

of the upper sec:;orial along its outer margin exceeds tiic breadth
of the upper true (hindmost) molar. This molar differs in form
from that in M. fu'nia and M. nviHes by having the inner lobe no
broader from back to front than the outer.

Colour. In the common Indian form the head to below the ears,

with the face, nape, and more or less of the hind neck, the rump,
tail, and limbs glossy blackish brown to black, the back from the

shoulders to the rump pale brown, sometimes brownish white.

The chin and upper part of the throat as far as below the ears

white ; throat and breast yellow or orange or brownish yellow

;

abdomen similar in colour to the back, but a little paler. The
underfur on the back is paler in colour than the terminal portions

of the longer hairs.

Varieties. There is, however, a much darker form, fouml both in

the Himalayas and in Southern India, the Galidictis chri/^offaster of

Jardine and Martes gwatlcinsi of Horstield. The whole animal is

dark brown, except the chin, throat, and breast, the two former of

which are white, the breast pale yellow. According to Adams, the

dark phase is the summer livery, but this requires confirmation.

Another variety, found in Southern Tenasserim and the Malay
countries, has the head above and the back uniform or nearly so in

colour, a moderate hair-brown, not nearly so dark as the head iu

ordinary specimens, but Avith a darker band on each side of the

nape, forming a laiargin to the paler throat, which is not always
white or yellow, but sometimes, with the breast, light brown. The
Malayan race, however, is not, as Jerdon states, paler than others,

but the reverse, except on the head. There is, in the British

Museum, a blackish-headed specimen from Tavoy, with the back

very pale light yellowish brown, this colour extending to the base

of the tail. Four different Aarieties are described by Blyth, one
from Southern India being very similar in colour to some Malay
specimens, brown throughout, paler on the sides, chin, throat, and
breast. In some instances dark brown spots are found on the

throat or breast.

Dimensions. Head and body 20 to 22 inches, tail without hair

about 16, with hair 17 to 20 (Jerdon's measurement of the tail is

erroneous). Weight 4 to 6| lbs. Basal length of skull 3*53 inches,

zygomatic breadth 2*3 inches.

Distribution. Throughout the Himalayas from west of Kashmir
(I have a skin from Hazara collected by Mr. A. B. Wynne) to the

eastern extremity of Assam, at elevations not exceeding 7000 to

8000 feet, also throughout the hilly part of Burma, the Malay
Peninsula, and Sumatra. M. jiavigula is also found in Southern
China and even in Amurland (liadde). In the Peninsula of India

this marten is found on the Nilgiri hills, on the Travaucore rancres.
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and probably on some of the other higher portions of the Western

Ghats, but it does not appear to have been recorded in tliis range

north of the Xilgiris. Jerdon says it is found in Ceylon, but I

cannot find any notice of its occurrence there.

Habits. The Indian marten lives in hill-forests, and is not un-

frequently seen in the daytime, sometimes in pairs, occasionally in

families of five or six, hunting among brushw ood or on the branches

of trees. " When moving about, it is constantly uttering a low

chuckle, which is prolonged into a harsh cry when the animal is

excited " {Adams). It lives upon birds and their eggs and small

mammals, and it is said to kill young deer. It also feeds on

reptiles and fruits, and probably on insects, one having be^n shot

by Mr. Bourdillon on a tree in the Travancore hills, apparently in

the act of feeding upon cicadas.

This species is said to be easily tamed. Xothing is recorded

about its breeding-habits, which probably resemble those of other

members of the genus. It has a very slight unpleasant odour.

78. Mustela foina. The beech Marten.

Miistela foiua, Erxlehen, Syi^t. Regn. An. p. 458 (1777).

Martes foina, Nilsson, Faun. Scand. i, p. 38 (1820) ; Alston, P. Z. S.

1879, p. 4G9 ; Scully, P. Z. S. 1881, p. 202 ; id. A. M. N. H. (5)

viii, p. 96.

Martes touffBus, Blyth, J. A. S. B. xvi, p. 353, partim ; id. Cat. p. 00,

nee Ilodyson.

Martes abietum, Jlorsf. Cat. p. 101 ; Adams, P. Z. S. 1858, p. 517,

nee Ray.
Martes leueolachn^a, JJ'. Blanford, Yark. Miss., Mam, p. 20.

Dalla kafali, Afghanistan.

Tail covered with long hair, and measuring without the hair

about half the length of the head and body. Caiulal xertebne about

21. Feet with long hair between the toes, so that tlie naked pads

are much concealed, especially in winter, when the hair is much
longer. Body covered in winter with long glossy hair and thick

soft woolly underfur. Skull broad, muzzle short with the sides

slightly converging. Length of upper sectorial along the outer

edge greater than breadth of upper true molar. Tin; inner lobe

of the last tooth, the hindmost in the upper jaw, is a very little

broader from front to back than the outer lobe, the outer margin

of the latter distinctly indented between the two ciis])s.

Colour, Varying from greyish brown or even whitish brown or

brownish grey to deep blackish brown, the tail and limbs usually

rather darker than the body ; throat and breast white, the extent

of the white varying. The underfur varies from ashy to pure

white.

In general the fur of this species is inferior to that of the pine-

marten, M. martes ; but some Afghan and Turkestan skins of

M. foina have beautiful fur, \\\{\\ long, glossy, nearly black piles and
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very soft white or pale ashy unclerfur. This is the variety for

which I proposed the name leucolaclincca.

Dimensions. Head and body 18 inches, tail without hair 10, with

hair 13. Basal length of skull 2*85, zygomatic breadth 1'8.

Distribution. Throughout the greater part of Europe, but not in

the extreme north, and in Western Asia. This marten occurs in

Afghanistan and probably throughout the greater part of the Hima-
laya at considerable elevations ; specimens have been recorded from
Grilgit, Ladak, and Kumaou, and I. possess one procured by the late

Mr. Mandelli from Upper Sikhim or the neighbouring portion of

Tibet. The species has not been found further east.

Habits. Nothing has been recorded of the habits of 21. foina in

the Himalayas, except that Scidly states, in Gilgit, that it keeps to

considerable elevations and is but rarely found in tlie vicinity of

villages as low as 5000 feet. In Europe it is more common than
the pine-marten, though the latter, as Alston has shown, is the

only form occurring in Britain. The beech-marten is bolder than

the pine-marten and more often found about human habitations ; it

lives in trees or amongst rocks, and feeds chiefly upon birds or

small mammals, frequently destroying poultry. It is Aery blood-

thirsty, killing more than it requires for food. When pressed by

hunger it will eat lizards, snakes, frogs, or fruit, and is siiid to be

very fond of cherries. The pairing-time is about Eebruary, the

period of gestation 9 weeks, the number of young usually 4 or 5,

and tliey remain blind for 14 days from their birth. Young indi-

viduals are easily tamed, and indeed there is good reason for

believing that the animal was domesticated by the Greeks and
Eomans and kept for the same uses as cats are now (see Rolleston,

Journ. Anat. Phys. 1868, ii, p. 47).

Martes'i toufoeus of Hodgson (J. A. S. B. xi, p. 281) was founded

upon three furrier's skins that had been brought from Tibet,

without skull, tail, or feet. These skins are now in the British

Museum and have been labelled M. zibellina, the sable, to which

they may perhaps belong. The fur is very soft, the underfur

brownish, not at all like that of M. foina. They are very different

from the specimens identified with M. toufoeus by Blyth.

Mustcla martes (Martes abietum of many English writers), the

pine-marten, is easily distinguished from M. foina by its narrower

skull and differently shaped upper sectorial and true molar (see

Alston, P. Z. S. 1878, p. 469). The sable appears to represent

the pine -marten in Eastern Asia, and is by some considered only a

vai'iety of the latter.

M
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Genus PUTORIUS, Cuv. 1817.

Syn. 31tistela, auct. nee Ciivier.

Body very long, slender, and typically vermiform, limbs very

short, "tail variable. The external characters are similar to those

of Mustela, except that the body, in the typical weasels especially,

is even more elongate.

Dentition : i. \, c. )^^^ pm. |^, m. g^. The principal difference

from the martens consists in the absence of the anterior premolar

in both jaws, in the cusps of the teeth being sharper, and in the

absence of the inner tubercle from the lower sectorial. The skull

is elongate behind the orbits, but the muzzle is short. Vertebrae

C. 7, 1). 14-15, L. 5-6, S. 8, C. 15-21.

Fig, 40.—Skull of Putorkis canigula.

The forms comprised are the animals known as weasels, pole-

cats, ferrets, and minks, of which many species occur in the

northern parts of both hemispheres, and several inhabit the

Himalayas, one at least extending lo the hills south of the Assam
valley, and another, not hitherto re'^.-orded within Indian limits,

inhabiting the Malay Peninsula. None are found in the Peninsula

of India.

All the species are thoroughly carnivorous and excessively san-

guinary and bold, killing, if an opportunity offers, far more than

they can consume, and destroying anmials much larger than them-
selves.

Synopsis of Indian Species.

A, Limbs and lower surface darker than
upper parts. (Polecats.)

a. Back fulvous, longer hairs black-tipped P. larvatus, p. 163.

h. Back variegated with white and dark
broAvn P. xarmaticvs, p. 164.

B. Lower surface not darker. (Weasels.)
a. Tail-tip dusky or black.

«'. Lower parts white ; whole body
white in winter P. ennmca, p. 165.

h'. Lower parts brown P. stihheinochahinus, p. 166.
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b. Tail-tip not darker.

a'. A pale median dorsal stripe P. strigidorsus, p. 170,

h'. No dorsal stripe.

a". Nose white P. canigula, p. 167.
b". Nose the same colour as forehead.

a. Back dark reddish brown .... P. cathia, p. 169.

fi. Back light brown P. alpinus, p. 168.

79. Putorins larvatus. The Tibetan Polecat.

Putorius larvatus, Hodgs. J. A. S. B. xviii, p. 447, pis. xi, xii (1849),
Putorius tibetanus, liorsfield, Cat. p. 105.

Tail without hair less ihtan half the length of the head and body.

Fur long, with much woolly underfur. Long hair between the

toes greatly concealing the naked toe-pads. Metatarsus thickly

furred. Claws sharp.

The skull figured by Hodgson, the only one of the Tibetan form
known, is immature, the sutures being all open, although the denti-

tion is adult. The hamular process of each pterygoid bone, which
in P.fceiidus, the common European polecat, is much curved out-

wards, in the skull of P. larvatus is but slightly curved, and is iu

contact with a process projecting forwards from the anterior portion

of the bulla, as in P. sannatkus. The upper true molar is dumbbell-
shaped, the inner lobe being broader than the outer.

Colour. Above dirty whitish or fulvous with a black wash,
especially between the shoulders and on the hinder part of the

back, owing to the long black tips on some of the longer hairs,

Underfur whitish throughout. Part of the face between the eyes

brown (perhaps black or blackish, as described by Hodgson, in fresh

specimens), the tip of the nose and the chin white. The throat,

breast, all the limbs, the groin, and the tail except near the base

blackish brown, abdomen whitish.

Dimensions. Hodgson gives the following :—head and body 14 to

16 inches, tail with hair at the end 7, without 6, planta with nails

2§ (in another 3|).

Distrihution. A specimen \^•as procured by Captain (now General)

Strachey in Ladak, others by Hodgson from the Utsang district of

Tibet north of Sikhim,

Habits. Probably precisely the same as those of the common
European polecat, ^^hich is particularly distinguished amongst the

weasel tribe for the evil odour generated by the secretion of its

anal glands, whence its name of foumart or foul marten. It lives

in woods and thickets, often near human habitations. P. larvatus

probably inhabits a less wooded country and hides, like many other-

species of martens and weasels, amongst stones. The common
polecat is very sanguinary and bold, and singularly destructive to

game and poultry : it also feeds on frogs and toads. The period of

gestation is about 9 weeks, the young, usually 5 to 7 iu number,
are born about April, in hollow trees or amongst rocks or stones.

The common ferret is a domesticated variety of the polecat.

u2
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Externally P. larvains closely resembles P. eversmmini (Lesson,

Man. Mam. p. 144) of Western and Nortliern Asia in form and

coloration, but in none of the three skulls of that species in the

British Museum is there a process connecting the pterygoid bone

with the bulla. The form of the upper true molar, too, appears to

me different. P. pntorinus (Blyth, J. A. S. B. xi, p. 281, note)

is evidently the same as P. eversmanni.

80. Putorius sarmaticus. The mottled Polecat.

Mustek sarmatica, Palhis, Peise, i, p. 453 (1771) ;
Button, J. A. S. B.

xiv, p. 346 ; Blyih, Cat. p. 68 ; Sadly, A. M. N. H. ser. 5, viii,

p. 227.

Tail bushy, about half the length of the head and body. Fur

shorter and" more even than in the common or Tibetan polecats.

Very little woolly underfur, the longer hairs coarse and glossy.

Fig. 41.

—

Putorius sarmaticus.

Skull similar in form to that of the common polecat, not pinched

in behind the postorbital processes. The hamular process of the

pterygoid on each side is nearly straight, and meets a process

running forward from the anterior portion of the bulla, leaving a

foramen below, which is nearly or quite filled up in old skulls, so

that the mesopterygoid fossa is continued back to between the

bullae. Crowns of upper true molars not dumbbell-shaped, but of

approximately the same width from front to back throughout.

Colour. Upper parts variegated with brox^n and yellowish white,

underfur on the back greyish brown. TiOwer parts from tlie chin,

with the limbs, glossy black. Face darlv brown to black, except a

white band across th(! forehead. Aiiothcn-band passes across the iinpe,

and includes the upper portion of the ears ; the two bands nearly or

quite meet below the ears. Hind neck dai'k broM'n ; there is gene-
rally a broad fairly marked whitish band behind each shoulclcr.

The hairs on the tail are very pale brovxn at the base, then dark
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bro\\'n ; the terminal portion white, except at the end of the tail

w here all the tips of the hairs are black.

Dimensions. Head and body 13 inches, tail without hair 6^ ;

weight 8 to 12 ounces. ISkull (of a female) 2-05 long (basal

length), 1*3 broad across the zygomatic arches.

Distribution. Eastern Europe and parts of Western Asia, gene-

rally very rare, but common in South Afghanistan about Kandahar
and Quetta. It has been obtained at or near the latter locality by

Captain Hutton and Dr. Leith, and, as I learn from Sir 0. B.

St. John, occurs in Pishiu, north of Quetta.

Habits. An excellent account of this animal is given by Hutton,

very little about it having been recorded in Europe. It lives in

the ground in burrows (pi'obably made by rats originally), and
appears to be equally common in cultivation and in uncultivated

tracts. It is chiefly nocturnal, but is occasionally seen abi'oad

hunting in the daytime. It feeds on birds, rats, mice, lizards,

beetles, and snails, and probably, like the common polecat, on any
animals that it can master, and is excessively sangidnary. A caged

animal kept by Hutton killed in succession 4 wagtails and 4 rats,

two of the latter full-grown and large. The rats were always seized

in the same place, just behind the ear, held until they ceased to

struggle, and then Icilled by one or two bites through the back of

the skull. As the blood flowed from the wounds, the polecat

lapped it up, but never attempted to suck it. Although the animal

that slaughtered all these birds and rats had been fasting for some
time, it made no attempt to eat its victims during the day, but

stored the bodies in a portion of its cage divided oil: as a sleeping

apartment, and only fed after nightfall. The whole account given

(I. c.) is too long to copy, but is worth reading.

The young are produced in holes about the end of March or

beginning of April and are usually three or four in number.

This species has the same disagreeable foetid odour that is

characteristic of the common polecat.

81. Putorius erminea. The Ermine or Stoat.

Mustek erminea, L. Si/st. Nat. i, p. 08 (1766) ; Hodgson, J. A. S. B.

vi, p. 564, X, p. 909, xi, p. 280 ; Horsf. Cat. p. 104 ; Blyth, Cat.

p. QS ; Blanf. Yark. Miss., Mam. p. 32.

Body very slender. Tail about a third the length of the head

and body. Soles of feet covered with hair except the small toe-

pads. Eur soft, with woolly underfur.

Skull elongate, muzzle very short. The bony palate continues

back for more than half the distance between the last molars and

the end of the pterygoids, which are simple at the end, not curved

outwards, nor is there any process opposite to them projecting

from the bulla. Upper molar concave before and behind, so as to

be slightly dumbbell-shaped, and slightly emarginate posteriorly

on the outer edge.
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Colour. In summer dull chestnut (reddish brown) above, white

or yellowish white below, the terminal portion of the tail black.

The uuderfur on the back paler. In winter the whole of the fur

is white except the tail towards its extremity, which remains black.

In some countries, as in England, the white winter garb is seldom

assumed.
Dimensions. Head and body 9 to 11 inches, tail with hair 4| to

6, without hair about 3 to 4. Males are larger than females. A
skuU measures 1*7 in basal length, and 1 inch in breadth across

the zygomatic arches.

Distribution. Throughout tlie Patearetic region as far south as

the Alps and the Himalayas. A specimen was obtained in

Afghanistan by Griffith, and the species was recorded from Kepal

by Hodgson ; but the only specimen made over by him to the

British Museum is a furrier's skiu, said to have been brought from

Tibet. Adams says the species is found in the lov/er and middle

regions of the Western Himalayas, but Jerdon very pertinently

remarks that no Himalayan examples exist in any of our museums.
Indeed the only thoroughly authentic occurrence within our area

appears to be that mentioned by Dr. Gr. Henderson in ' Lahore to

Yarkand,' p. 42, He shot a specimen near Dras, north of the

Zoji-la, Kashmir. The sldn is, I believe, that now preserved in

the Indian Museum, Calcutta. Dr. Henderson remarked that the

animal was probably rare in the locality, for the people had no
nam,e for it.

Habits. The ermine lives in holes in the ground made by rodents,

amongst rocks or heaps of stones, or in hollow trees, sometimes

hunting in tlie daytime, but more frequently at night, and killing

any mammals, birds, or reptiles that it can master. It kills rats

and mice of all kinds, and is well known to be very destructive to

rabbits and to feathered game generally. It climbs well, and
plunders birds' nests of eggs and young. It is bold and sanguinary.

In Europe it pairs in February or March, and has young, usually

5 to 8 in number, in April or May ; the latter are blind for 9 days,

remain with the mother till the autumn, and are full-grown in the

following spring.

The uhite winter skins from the North, where the fur is thick

and close, form the valuable ermine of commerce.

82. Putorius subhemachalanus. I'he Uimalaycm Weasel.

Mustela (Putorius) subhemachalaua, Hodgson, J. A, S. B. vi, p. 563
(1837) ; Horsf. Cat. p. 103 ; Jerdon, 31am. p. 83.

Mustela huineraiis, L'/i/tk, J. A. »S'. li. xi, p. 99.

Mustela horsfieldii, Grai/, A. M. N. H. xi, p. 118 (1843).
Mustela hodgsoni, Horsf. Cat. p. 103, nee Gray.

? Kran or Gran, Kashmir *
; Sang-ldny, Lepcha ; Temon, Bhot.

* See under P. canigida.
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Tail moderately bushy, and, without including the hair at the

end, nearly half the length of the head and body, i'ur moderately
long, soft, with some woolly uuderfur. Soles hairy ; long hair

between the toe-pads, and between them and the palmar and
plantar pads, sometimes almost concealing them. Anal glands as

in other species.

Skull more elongate than, that of P. erminea, and muzzle nar-

rower ; otherwise similar. The dentition presents no difference

of importance.

Colour. Brownish red, ranging from bright chestnut to bay, some
being considerably brighter and more rufous in tint than others

;

underfur hair-brown. The tip of the tail and the nose are darker,

but not black. Chin white, and in many specimens there are

white spots or patches on the breast.

Dimensions. Head and body in a large (? male) specimen 15^
inches, tail without hair 6, with hair 7|, tarsus and hind foot 1^.

In a small (? female) example the corresponding measurements are

10, 4, 5, and Ig inches. Weight of a young male 9 ounces. A
skull measures 1*85 inches in basal length, and nearly 1 inch in

zygomatic breadth.

Distribution. This weasel is found in Nepal and Sikhim at eleva-

tions from 7000 to 13,000 feet (I have a specimen procured on
Chola by Mr. Elwes at the last-named ele\ ation, and Hodgson
caught tw^o in his house at Darjiling). Blyth (J. A. S. B. xxiii,

p. 215) records specimens collected by Dr. Stewart near Landour
and Mussoorie, and Jerdon states that the species is common in

Kashmir, where Leith Adams also records its occurrence; but all

the skins I have seen from the AV^estern Himalayas belong to the
next species. The specimen procured by Griilith, and erroneously
referred by Horsfield to M. hodgsoni, is labelled from Afghanistan.

Some of Griffith's collections thus labelled were from the Khasi
hills, so no dependence can be placed upon the locality.

Varieties. The type of Mustda Jiorsjieldi, which was brought from
Bhutan, is now in the British Museum. It is smaller and much
darker-coloured than Hodgson's type of M. subheniachalana in the
same collection. But the tint is evidently variable in this species,

and as the distribution of colour is precisely similar, I have very
little doubt that the difference in size is sexual, and that the two
are identical, as was suggested by Jerdon. In Hodgson's MS.
drav\ings three of these darker specimens are represented, and all

are noted as young.

Nothing is known of the habits of this weasel.

83. Putorius canigula, TJie wldte-nosed Weasel.

Mustela canigula, Hodgson, J. A. S. B. xi, p. 279 (1842).
Mustela hodgsoni, Grmj^ A. M. N. H. xi, p. 118 (1843).

Tail moderately bushy, about half the length of the head and
body. Fur of moderate length Soles hairy.
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tSkull (iig, 40, p. 1(52) decidedly elongate, tlie comparatively
uarrow area behind the poslorbital processes very long, but nowhere
distinctly contracted, the sides beiug subparallel.

Colour. Chestnut (brownish red), some specimens darker than
others, some beiug bright chestnut, almost fawn-colour, the tail-

tip not darker. Underfur hair-bro\\n. The nose as far back as

the eyes, both lips, the chin, and a variable area on the throat

and upper breast white.

Dimensions. Head and body 15| inches, tail without hair 7^,
with hair 9|. The above are Hodgson's measurements, but are

from a skin, and therefore only approximate. A skull from
Kashmir is 2-05 inches in basal length, 1-1 broad across the
zygomatic arches.

Distribution. Hodgson's types were from Lhassa in Tibet. There
are specimens in the British Museum, collected by Major Kin-
loch, from Chamba and Pangi in the N.AV. Himalayas, at an
elevation of 8000 feet in each case. I have a skin obtained by Mr.
Theobald at Dharmsala, and the species is probably that " with a

white blaze on the face " observed by Mr. Lydekker in the Chenab
valley. I cannot help suspecting that this form may inhabit

Kashmir, and that it may have been mistaken for its near ally

P. suhhernacludanus. If this be the case, P. canigula is probably
the Western cis-Himalayan species, P. suhhemaclialanus the

Eastern, the former extending further east, however, in Tibet.

Nothing particular is known of the habits of P. canigula.

The type of Mustela hoclgsoni, Gray, is in the British Museum,
and is a rather small and dark-coloured individual of the present
species. The name has by Horsfield, Blyth, and Jerdon been
applied to other kinds.

84. Putoriiis alpinus. The pale Weasel.

Mustela alpina, Gebler, Mem. Soc. Imp. Nat. Moscou, vi, p. 213(1823)

;

Horrf. Cat. p. 104.

Mustela temon, Hodgson, J. A. S. B. xxvi, p. 207 ; Blanford, York.
Miss., Mam. p. 32'; Scully, P. Z. S. 1881, p. 203 j id. A. M. N. 11.

(6) viii, p. 07.

Temon, Tibetan.

Tail moderately hairy, about half the length of the head and
body. Pur short, soft, very thick, with but little woolly underfur.
Soles hairy, naked; pads nuich concealed by the long hair between
them. Claws very slightly curved, bknit.

Colour. Above and on tlie sides light brown (or, as Hodgson
calls it, brunnescent fawn) to hair-brown. Underfur rather darker
brown at the base, then whitish when the fur is in good condition,

the tips brown. Tail the same colour as the body or rather paler.

Lower parts, as a rule, yellow or white, with a distinct line of
separation from the brown of the sides ; but in other specimens
there is no distinct separation of colour, and the lower parts are
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pale brown with a yellow or orange tinge. Forehead rather darker

than the back ; sides of the head paler brown ; both lips, with the

chin and the fore feet above, white, and frequently the inside sur-

face of all the limbs and a small portion of the hind feet. Indistinct

brown spots are sometimes found on the breast and abdomen.
Dimensions. The only measurements are from skins. Head and

body 9| to llg inches, tail without hair 5 to 5|, with hair about

G|, hind foot tocalcaneum 1\. A skull from Hodgson's collection

measures 1-S2 in basal length, and 1 in breadth; another 1*7

by 0*97 ; whilst one from Kumaon is much smaller, only 1"5 by
0'82. The latter may be a female.

Distribution. Within our area this species has been obtained

from the country on the northern frontier of Sikhim b}'' Hodgson
and Mandelli, i'rom Kumaon by Strachey, and from Gilgit by
Scully, and it probably occurs throughout the higher Himalayas
and Tibet. The type of P. alpinus was from the Altai, and a

species, said to be the same, was found in Amurlaud by Eadde.
Habits. The typical P. alinniis is said by Gebler to have young

in May, the number not exceeding five. The pairing-season is

in February.

The typical skins and sliulls of P. temon agree well with Gebler's

description of P. alpinus, and with specimens from the Altai in tlie

British Museum, but the individual from Kumaon, although similar

in colour, is remarkably small, agreeing, however, in its dimensions

with those given by Eadde (Eeis. Siid. Ost-Sib. i, p. 50) for the

species. It is quite possible that the smaller individuals may be

females.

85. Putorius cathia. The yeUoiu-hellied Weasel.

Mustela (Putorius) bathiah, Hodgson, J. A. S. B. iv, p. 702 ; Hors^
field, Cat. p. 102 ; Jerdon, Mam. p. 84.

Muatela am-iventer v. cathia, Hodys. J. A. S. 5. x, p. 909, xi, p. 280.

Kathia nyal, Nepal.

/^
Fig. 42.

—

Putorius cathia, (From Hodgsou's drawings.)

1 ail about half the length of the head and body, not bushy.
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Fur short and eveu. Soles partly naked, especially those of the

fore feet.

Skull resembling that of P. er'minea in form, but narrower. The
inner lobe of the upper true molar larger than the outer, and

having the tubercle in the middle small but prominent, rising

from the centre of a slight depression on the surface of the

tooth.

Colour. Back, face, and upper surface of head, including the

ears, limbs, and taii, bay (dark brownish red); underfur scarcely

paler. Lower parts deep yellow, this colour extending to the

inside of the limbs, but more in some specimens than in others
;

chin and upper lip generally \^"hitish. In two specimens from

Mussooree, collected by Captain Hutton and now in the British

Museum, the inside of the fore legs is yellow to the feet, and in

one the upper surface of the feet is partly whitish.

Dimensions. Head and body 9 to 10| inches, tail without hair 5

to 6, with hair 6 to 7, tarsus and hind foot about Ig ; weight

about 6 ounces. A skull measures 1*8 inch in basal length, and

1 in zygomatic breadth. Males are rather larger than females.

Distribution. The Himalayas as far west as Mussooree, at mo-
derate elevations (about 3000 to 8000 feet), and some of the hills

south of Assam. There is a specimen from the Khasi Hills in the

Indian Museum, Calcutta.

Habits. Nothing is known about this animal in the wild state

;

its food, mode of hunting, breeding, &c., probably resemble those

of other weasels and stoats. Hodgson states that it is easily

tamed, and is employed by the Nepalese to rid houses of rats, for

which purpose it is most efhcient. It is also trained to attack

larger animals—fouls, geese, and even goats and sheep— which it

kills by dividing the artery of the neck.

86. Putorius strigidorsus. The striped Weasel.

Mustela strigidorsa, Hodr/s., Gray (errore etrigodorsa) , P. Z. S. 1853,

p. 191 ; Horsfeld, A. M. N. H. 2nd ser. xvi, p. 107 ; id. P. Z. S.

185G, p. 398, pi. xlix ; Jerdon, Mam. p. 85.

Tail, without hair, nearly half the length of the head and body.

Fur of moderate length ; undei'fur soft and woolly, longer hairs

coarse. Soles paj-tly naked. A foetid secretion exudes from the

anal glands, which are similar to those of P. catliia. Mammaj 4,

subinguinal.

Colour. Deep bay (dark brownish red) throughout, with the ex-

ception of the throat and middle of the breast, which are yellow

;

the chin, a narrow line down the middle of the bai-lc, and anotlier

along the belly, which are whitish or white. Undei-fur on the

back a little paler than the terminal portions of the hairs.

Dimensions. Head and body 12 inches long, tail with hair C|,

without 5^, tarsus and hind foot 2 ; \Aeight7g oz. The sex of the

specimen measured by Hodgson, to whom we are indebted for the
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measurements, is not recorded. There is clearly a considerable

difference in size between the sexes.

Distribution. This species has hitherto only been recorded from

Sikhim, where two specimens were obtained by Hodgson, probably

from a moderate elevation. Two more were procured by Mr.

Mandelli, and are in my possession.

Nothing is known of the habits, which are doubtless similar to

those of other allied forms. The animal is considerably larger

than P. cathia, the teeth especially being of much greater size.

Two other species of Puforius may hereafter have to be included

in the Indian fauna, though at the opposite extremities of the area.

The iirst of these is a weasel described by myself from Eastern

Turkestan under the name of Mustela stoliczkana (J. A. S. B. xlvi,

pt. 2, p. 260, and Sc. Eesults 2nd Tarkand Mission, Mam. p. 30,

pis. i a, ii h). This is allied to the common weasel of Europe, but

is considerably larger and rather different in colour. The follow-

ing is a brief description, \a hieh may suffice for identification.

P. stoliczkana.—Colour pale sandy brown above, on the outside

of the limbs, and on the tail, white below. Fur short, dense, and
soft. Head and body of a male 9 inches, tail with hair 3, without

hair 2-3, tarsus and hind foot without claws 1"4 ; weight 5*2 oz,

vSkull 1'75 inches long, 1 broad.

There is a specimen from Afghanistan in the British Museum.
The other species is P. imdipes, E. Cuv. (Hist. Nat. Mamm.

pi. 149), found in the Malay Peninsula (Cantor, J. A. S. B. xv,

p. 194), Sumatra, and Borneo. Like so many other Malay species,

this may inhabit Southern Tenasserim. A short description is

consequently added :

—

P. nudipes.—Tail bushy. Soles partly naked. Fur loose and
long, with but little underfur. Colour rusty red, the head above

and below white, tail-tip whitish. Head and body about 13 inches,

tail without hair 8|, with hair lOg ; skull 2-25 inches long, 1*35

broad. It is said by Cantor to inhabit the densest jungle.

P. astutus and P. moupinensis have been described by Prof. A.

Milne-Edw ards * from Moupin, Eastern Tibet, and P. davidianus

from the Chinese province of Kiangsi. None of these can be

satisfactorily identified with Himalayan forms.

P. astutus is dark rufous-brown above, the tail the same colour

throughout ; breast white, with a yellow tinge. Upper surface of

fore feet white. Length of head and body nearly 10 inches, tail

4^, skull 1-8.

P. moupinensis is rufous-brown, a little paler below, the face and
the tip of the tail darker; chin white or yellowish white. Head
and body 13| inches long, tail 9, skull 2*2. This approaches

P. subhemacJialanus, but has a longer tail.

P. davidianus is light rufous-brown above and below, the head

above darker ; no dark tip to the tail ; chin, upper lip, and sides of

* ' Kecberches,' i, pp. 343-348.
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nose white. In a female the head and body measure 11^ inches,

tail 6|, skull 2. It is just possible that tliis may be a variety ot

P. canigula.

In Grray's " Revision of tlie Genera and Species of MmteUdce

contained in the British Museum ' (P. Z. S. 1865, p. 117), and in

the same author's 'Catalogue of Carnivorous &c. Mammalia '(18G9,

p. 95), Himalaya is given as one of the localities for Vison sihirica

{Mustela sihirica, Pall.), and the letters B.M. are appended to show

that specimens from the Himalaya are in the British Museum. lam,

however, unable to find any such specimens in the collection. In

Blyth's ' Catalogue of the Mammalia in the Museum of the Asiatic

Society,' too, Himalaya and Tibet are given with a mark of doubt

amongst the localities for the same species, but this is due to the

mistake of supposing M. Jtodgsoni to be a synonym.

Subfamily MELIN^.

This subfamily comprises the badgers and their allies. All are

furnished with claws adapted for digging, and thus present some
resemblance to bears, with which they ha\'e been classed by some
naturalists. None of the true badgers have been recorded from

within Indian limits, although at least one species belonging to the

genus has been found in Tibet. Three genera, however, belonging

to this subfamily are found in India or Burma, and are distinguished

from each other by the following characters :

—

A. Upper molar broader than long, not larger than upper

sectorial.

a. Au external ear ; animal paler below than above . . Helictis.
b. No external ear ; animal pale above, black below . . Mellivora.

B. Upper molar longer than broad, and larger than upper

sectorial.

a. Bony palate prolonged back to glenoid fossa Arctonyx.

Genus HELICTIS, Gray, 1831.

Syu. Mdogale, Geoflroy (1834).

Size small. Body and head elongate, the nose prolonged and
terminating in a naked, obliquely truncated snout, separated from

the upper lip by a narrow hairy space. The nose is naked above

for about one third the distance to the eyes. Limbs short. Claws

much compressed, fore claws about doiible the length of the hind.

Soles naked; on the hind foot the naki^d i)ortion terminates some
distance in front of the heel. Ears short, but distinct. Mamma; 4.

Dentition: i. |, c.
J-^,

pm. ^, m. ^. Tiie upper sectorial,

which in both Indian and Burmese forms is u)uch larger than the

true molar behind it, has a very large inner lobe divided into two
distinct pointed cusps. There is a Aery small pointed cusp at the

anterior extremity of the tooth. The molar is broader than long.
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the outer margin slightly iudeuted, the crown with several small

cusps. The lower sectorial has a heel about one third the length

of the tooth.

Fig. 43.—Palate of Heliotis personata.

Skull with the nasal portion narrower than in other genera of

the subfamily, and with the palate extending backwards to about

halfway between the hindmost molars and the glenoid fossa.

Infraorbital foramen large. Vertebrae : C. 7, D. 14, L. 6, S. 4,

C?
The species of Helictis have longer bodies and shorter limbs than

badgers, but are allied to the latter and not to Gido or any other

genus of the Mustelincr, so that it is incorrect to call them
wolverines, as Jerdon and others have done. Blyth's term Brock-

weasel is better, but the animal is not a weasel. All the species

are very similar externally, but there are differences in the dentition.

An account of the anatomv of a Chinese species has been given

by Garrod (P. Z. S. 1879, p. 305).

Syno])sis of Indian and Burmese Species.

A. Colour brown or yellowish brown, not grey. . . . H. orientalis, p. 173.

B. Colour brownish grey .... H. personata, p. 174.

87. Helictis orientalis. Tlie hrown Ferret-badger.

Gulo orientalis, Horsfield, Java, pi.

Gulo nipalensis, Hodfjs. J. A. 8. B. v, p. 237, vi, p. 560.

Helictis nipalensis, Gray, P. Z. 8. 1853, p. 191 ; Jet-don, Mam. p. 80.

Oker, Nepalese ; Nyentek, MalaJ^

Tail, without the hair, exceeding half the length of the head and
body. Fur consisting of soft woolly underfur and longer coarse

piles. Teeth of moderate size ; outer lobe of the upper sectorial

projecting beyond the extremity of the inner lobe in front and
behind; anterior cusp of the inner lobe much larger than the

posterior.
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Colour. Above dark brown, almost chocolate-brown in general,

but some individuals appear rather paler. The underfur is pale

brown. A narrow median stripe from the crown of the head to

the middle of the back or even to above the hips pure white ; also

the cheeks and an interrupted band across the forehead, sometimes

reduced to a frontal spot. The margin of the ears and terminal

third to half of the tail whitish. Lo\Aer parts brownish white,

sometimes yellowish, the breast and throat paler. Sometimes the

pale colour is confined to the middle of the abdomen, the sides

being brown.
Dimensions. In a female the head and body measure 16 inches,

the tail without hair 7i, with hair 9, hind foot from heel 2\. A
skull measures 2-75 inches in basal length, and l-7o across the

zygomatic arches.

Distribvtion. The Himalayas in Nepal and Sikhim at moderate

elevations, and Java. Other supposed localities probably refer to

the next species.

Habits. Very impei'fectly known. The animal is nocturnal and
lives generally in forests, but wanders into houses, and Anderson
says he killed one at night in the house of a Sikhim Bhotia, to the

disgust of the proprietor, who declared the creature to be useful in

destrojdug cockroaches and other insects.

I am unable to find any distinction between the Himalayan and
Javanese forms distinguished by many authors as //. nipalensis

and //. orientalis. The cranial differences noticed by Gray, Ander-
son, and others appear to be due to individual variation only.

88. Helictis personata. The Burmese Ferret-hadger.

Melogale personata, Geoff. Belamjer, Voy., Zool. p. 1.37, pi. v (1834).
Helictis orientalis, Bli/th, J. A. S. B. xxxi, p. 332, nee Horsjiehl.

Helictis nipalensis, Blyth, Cat. p. 70, Mam. Birds Burma, p. 29, nee

Hodqson.
Helictis personata, Thomas, P. Z. S. 1886, p. 59.

Kyoung-u-gyi, Burmese (Tickell) ; Kyoung-pyan, Aiakanese.

General proportions precisely similar to those of H. orientalis.

Teeth much larger, and the upper sectorial nearly trapezoidal, the

inner lobe being remarkably developed and the two cusps much
less unequal than in H. orientalis.

Colour. Above brownish grey. In all other respects this form
resembles H. orientalis ; the dorsal underfur is sullied white, dorsal

and frontal bands and cheeks white or yellow, lower parts brownish

white or yellow. The longer hairs on the sides have whitish tips.

Dark portions of the face much darker than the back generally.

Dimensions. Tickell, in his MS. notes, gives for a female :—head

and body 15 inches, tail 8|, hind foot 2^. This I suspect to be

small, skulls of this species and stuffed specimens being rather

larger than those of //. orientalis. The skull of a male measures

in basal length 2-85 inches, in breadth 1*87.

Distribution. Recorded from Pegu and Manipur. Thei'e is also
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a skin, apparently of this species, from Cachar, in the British

Museum, and in all probability the specimens obtained by Blyth
from Tipperah and Arakan are the same.

• Fig, 4-4.

—

Helidis personaia, (From a drawing by Col. Tickell.)

Habits. This animal is nocturnal like other members of the

genus, and appears to be omnivorous. One kept alive by Tickell

fed upon fruit, insects, lizards, meat, and eggs, and drank by lapping.

It was savage and restless, and appeared well able to defend itself

against prowling dogs, as it was kept chained to a tree.

Anderson obtained the Chinese type of the genus, If. moschata,

distinguished by its very small teeth, in Yunnan, and this species

may be found in Upper Burma.

G-enus MELLIVORA, Storr, 1780.

Syn. Ursitaxus, Hodgson (1836).

Body stout. Limbs short, strong ; fore claws very large. Tail

short. No external ear. Coloration peculiar : the upper parts

whitish ; lower parts and limbs, with the muzzle, uniformly black.

Mammae 4. Anal glands well developed, one opening on each side

of the anus. Feet naked below, on the hind feet the naked sole

extends to the heel.

Dentition : i. g, c.
}^J,

pm. g^, m,
[^J.

No lower tubercular

molar. The upper tubercular (or true) molar much broader than
long, thus being transverse and more or less dumbbell-shaped, as

in Mustelince. Upper sectorial large, with the inner tubercle

quite at the anterior end. The heel of the lower sectorial very
small. Vertebr® : C. 7, D. 14, L. 4, S. 4, C. 15.

The ratels, as they are commonly called in England, have
somewhat the form of badgers, but are rather more like bears in

gait and appearance. They burrow in the ground, but occasionally
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climb trees. One species is found throughout Africa, and one in

India, but the distinction of the two is somewhat doubtful.

Fig. 45.—Skull of McUivora indica.

Two forms of this genus, Ilellivora sivahnsis and M. punjabensis,

are found in the Siwalik beds of Northern India, together with a

representative of an allied but extinct genus, Mellivorodon palce-

indicus.

89. Mellivora indica. The Indian Ratel.

Ursus indicus, Kerr, An. Kimj. p. 188 (1792).

Mellivora ratel, Gray, Cat, Mam. Birds Nepal ^c. B. M. p. 13
;

Horsf. Cat. p. 120 ; Bhjth, Cat. p. 69.

Mellivora indica, Jerdon, Mam. p. 78.

Ursitaxus iuauritus, Hodgson, As. Res. xix, pt. 1, p. 61 ; id. J. A. S. B.

V, p. 671.

Biju, H. ; Gorpat, Siudhi ; Bajru B/idl, at Bhagalpur ; Bharsia, Nipal

;

Biijit khawar, Tel. ; Tava karadi, Tarn. ; Usa hanna, Kol.

Tail without the hair about i to ^ the length of the head and

body. Fore claws very large, nearly treble the size of the hind

claws. No uuderfur ; abdomen very thinly clad.

Colour. Above light grey or whitish grey, lower parts with the

limbs black. The dorsal fur consists of longer coarse white hairs

mixed with rather shorter and finer hairs which are blackish bx'own.

The whitish upper parts are sharply divided from the black under-

surface, and include the crown of the head, though the black area
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covers the ears, eyes, and muzzle ; the upper portion of the tail

also is whitish except at the extremity. Fore claws white.

Fig. 46.

—

Mellivora indica.

Dimensions. According to Hodgson head and body 32 inches,

tail 5, with the hair (J|, hind foot to heel 44. Jerdon gives head
and body 26 inches, tail 6. A skull is 4'0 inches in basal length

by 3"2 in zygomatic bi'eadth.

Distribution. India generally, from the base of the Himalayas to

the extreme south, with the exception of the Malabar coast and
Lower Bengal. Not found in Ceylon nor to the east of the Bay of

Bengal, but the range extends to the westward certainly as far as

Sind.

Habits. Like most of its subfamily the Indian ratel is exclusively

nocturnal. During the day it remains in holes, probably dug by

itself. According to Jerdon it is most common in hilly districts

or in those parts of the alluvial plains of Xorthern India where
the riAcrs have high banks, aflbrding suitable localities for its dens.

It is said to live in pairs, to feed on rats, birds, frogs, and insects,

and to be very destructive to poultry. Like the African ratel, it

doubtless eats honey and bees when it can get them. Throughout
India this animal has the reputation of digging into graves of men
in order to feed upon dead bodies, and several of the native names
mean " gravedigger," a term often applied to the species by Euro-

peans. In Persia the same belief exists with I'egard to the badger,

and is in all probability equally without the least foundation.

Indeed, although the dentition of MeUivora is more carnivorous

than that of the true badgers, the fact that the ratel in confinement

lives well on vegetable food renders it probable that this animal

feeds partly on vegetables, probably fruit and roots, in the wild

state also. At the same time Jerdon states that he has heard of
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several individuals being trapped whilst committing depredations

in fowl-honses, and this is confirmed by McMaster.
Notliing aj)pears to be known of the ratel's breeding-habits. In

confinement it is very tame, quiet, and playful, and frequently

acquires a habit of tumbling head over heels, for this practice has

been noticed in diiierent individuals by Hardwicke, Sterndale, and
others.

Genus ARCTONYX, F. Cuvier (1825).

Body and limbs stout, tail short. Snout long, mobile, naked
towards the end, and truncated, the terminal disk containing the

nostrils being much like that of a pig. Ears very short and rounded.

Eyes small. Eeet naked below, the naked sole not extending to

the heel in the hind foot. Claws of all feet much lengthened,

those of the fore feet longest, all sbghtly curved and blunt. Hair
coarse and long, with woolly underfur. Mamma; (J.

Infraorbital foramen in the skull very large. Bullae very small.

The bony palate extends back to the glenoid fossie, and is deeply

indented behind in the middle. The posterior portion of the

palate is formed by processes from the pterygoid bones. This

form of palate is peculiar to Arctonyx amongst lissipede Carnivora.

Dentition: i. j., c. j^^, pm. ^^, m. r^.,. The anterior premolars

in both jaws often rudimentary or absent. The upper incisors are

arranged in a semicircle. The canines are greatly compressed.

Upper sectorial furnished with a large median inner lobe, divided

by a transverse groove, but without cusps. Upper tubercular

molar much larger than upper sectorial, longer than bi'oad, sub-

trapezoidal, almost lozenge -shaped, with the heel rounded; this

heel becomes worn away in old skulls. Lower sectorial with a

large low tuberculated heel. Vertebrae: C. 7, D. 10, L. 4, S. 4,

C. 20.

The hog-badgers, as Jerdon very appropriately names them, have
a singular resemblance to a pig, owing to the form of the snout.

But liltle is known of their habits. Two forms, one of which is

very imperfectly known, are recorded from North-eastern India

and Burma.

Sif))02>su of Indian and Burmese Species.

Larpre ; skull from orciput over fi inches long A. volUiris, p. 178.

Small ; skull from occiput less than o inchns long. . A. iaxoidi-s, p. 180.

Some details of the anatomy are described by Dr. G. Evans,

J.A.S. B. viii, p. 408.

iio. Arctonyx coUaris. The J/o(j-had(/er.

Arctonyx collaris, F. Cnv. Hist. Nal. Minn. pi. 220 (1825) ; Evans,

J. A. 8. li. vii, p. 782, ])]. xliii; viii, p. 408; Tiljith, Cat. p. 71 ; id.

3faiii. liiids llii) ma, p. 2!»; Jerdon, Mam. p. 77.
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Mydaus collavis, Grmj and Ilanhvkkc, III. Ind. Zool. \, pi. vi.

Arctonyx isonyx, Ilodtjson, P. Z. S. LSoO, p. ;;98, pi. 1.

Meles (Arctouyx) collaris, Anderson^ An. Zool. Res. pi 19G.

Bhdla-snr (bear-pig, or according to some Bdla-sdr, 8and-pig), TI.

;

Choruhuvho, Thrinhakso, Naga ; Aulocnir/, Kiiki ; No-ok, Maiiipuri ;

Quado- Waildu, Mug ;
Khwe-htu-icet-hti, Arakau ; Khwe-ta-iuek-ioek-ta-

wek, Burmese.

Tail about a third to a fourth the length of (he head and body.

Colour. Dirty grey above and below, slightly washed with blackish

above, the hairs being sullied white throughout, except the ends of

the longer hairs on the back and sides, which are black. Head
white, with the exception of a dark brown or black band from the

upper lip over the eye and ear, and of another from the chin, which

Ficr. ^1.—Arctonyx collaris. (From a drawing by Col. Tickell.)

is dusky, backwards across the cheek, joined by a broader and

lighter brown band to the eye and ear-stripe. These head-markings

appear variable, sometimes the sides of the head are dark except a

white space round the eye. Throat, sides of neck, and tail

whitish, lower parts and limbs dusky, the latter sometimes black.

Dimensions. Head and body of a male 30 inches, tail 9, with

hair 11, hind foot 4f (a Moulmain animal measui'ed by Tickell).

An old skull is 5-5 inches in basal length and 3-5 broad.

Distribtition. The base of the Eastern Himalayas in N'epal and

Sikhim, Assam, Sylhet, Cachar, Arakan, Pegu, and Tenasserim.

Anderson obtained this animal in Western Yunnan, but it is not

mentioned in Swinhoe's lists of Chinese mammals, nor has it been

observed south of Tenasserim. 8terndale says that he heard of it

in the forests of Seoni in the Central Provinces ; but as he never

saw a specimen, it is doubtful if tins was the animal of which he

obtained information.

Habits. According to Tickell, in his MS. notes, the hog-badger

frequents undulating stony ground or small hills amongst jungle,

and lives in fissures of the rocks or in boles dug by itself. It is

thoroughly nocturnal. In captivity it is dull and uninteresting,

feeding voraciously on meats, lish, reptiles, or fruit, and it is par-

ticularly fond of earthworms. One individual used to pass the

N 2
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day sleeping in a hole that it had dug and was very savage if

disturbed. AVhen angry it made a loud grunting noise and bit

tiercely. It was dull of sight, and its only acute sense appeared

to be that of smell. It \A'as in the habit of raising its snout in the

air in order to scent anyone who approached, much as a pig does.

This animal had no disagreeable smell.

Anderson observed an individual, that was kept in the Zoological

Gardens of Calcutta, pound plantains to a pulp with its snout

before sucking thein into its mouth.

McMji-ster met with this species near 8hwe-Gyeng in Pegu, and
observed its bear-like gait, which was also noticed by Duvaucel.

It is said to support itself easily in an erect position on its hind

feet much as bears do.

91. Arctonyx taxoides. The small Ifo(j-had<ier.

Arctonyx taxoides, BIyth, J. A. S. B. xxii, p. 591 (1853); id. Cat.

p. 71 ; Anderson, An. Zool. lies. p. 196.

? Meles albogularis, Blyih, J. A. S. B.xxii, p. 590.

PMeles leucola-mus, M.-Edw. An. Set. Nat. (5) viii, 1807, p. 374;
id. jRec/ierches Mam. p. 195, pis. xxiv, xxvi, xxvii, xxviii.

? Arctonyx obscurus, M.-Edtv. Hech. Mam. p. 338, pis. Iviii, Ixii.

" Adult about half the size of the adult of A. coUaris, having a

much finer and longer coat, .... the muzzle less broad and hog-

like ; .... the ears also are proportionally smaller; the tail is

shorter, and the colour and markings, though similar, are much
brighter. Dentition of the upper jaw similar in the two species

;

in the lower jaw the interspace betw een the second and third pre-

molars is proportionally much greater in A. coUaris than in A.

taxoides." (Bli/th, I. c.)

Dimensions. The skull of a fully adult female measures :—Ex-
treme length (that is, doubtless, from occiput to anterior border of

premaxillaries) 4^ inches, breadth across zygomata
-f^,

length of

bony palate 2|, width at posterior great molar (? between hinder

molars) j-^. The corresponding measurements in an old female 9i

A. coUaris are 6g, 3^, 3|, and ly'^. (Bli/th, I. c.)

Distrihution. Assam and Arakan, perhaps also China. The above

details are from Elyth's original description, and are confirmed by
Anderson. I have been unable to examine specimens of late.

Mr. AV. L. Sclater has recently sent to me some additional notes on
the dentition of the types of A. taxoides. He finds that the last

upper premolar is trapezoidal in section, and has no tubercles on
the inner side; the corresponding tooth of A. coUaris is subtrian-

gular in section, and bears one or two inner tubercles.

No true badger of the genus Meles, with a bony palate much less

jiroduced backwards than in Arctonyx, has hitherto been observed

w ithin the limits of India or its dependencies ; but a species has

been recorded from Tibet, north of Nepal and Sikliim, and may
occur in AVestern Tibet also or in ])arts of the Himalayas. This

animal was described by Hodgson as 'Taxidea lexwara (J. A. 8. B.
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xvi, p. 763, pi. xxlx). The species is, however, a typical Meles,

not a Taxidea, and very closely allied to the European M. ta.vus,

of which it may prove only a variety. It is grey above, the hair

long and grizzled, being white at the base, black near the end, and
white again at the tips. Lower parts and limbs dusky or black,

and a blackish line from the upper lip over the eye. Head and
body 27 inches, tail 7, and with hair 10. Skull of a female 4'2

inches long from foramen, 2*65 broad across zygomata.

The other recorded species from Tibet, j\I. alhor/idaris, Blyth, is

probably an Arctonyx. Meles ta.vns or an allied form may perhaps

occur in Southern Afgrhanistan and Baluchistan.

Subfamily LUTRIN/E.

The otters form the last subdivision of the Mustelidcp, and are a

well-marked group in which the general musteline type is pro-

foundly modified and the animal adapted for swimming. The feet

are strong, short, and rounded, and the toes webbed. The body is

very long. The tail is of considerable length, thick at the base, and

in general flattened. The head is broad and depressed. The upper

posterior molars are large and subquadrate.

Three fossil species of otter have been detected in the Siwalik

beds of the Punjab: two of these, L. ^xdcdudica and L.hathinputfhns,

were not larger than living species ; whilst the third, L. s valeims,

was the size of a leopard, and had a vei'y different upper sectorial

tooth. It was distinguished by Falconer as Enlujdriodon.

Genus LUTRA, Erxleben (1777).

Syn. Aonyx, Lesson ; Baranyia Sec, Gray.

The feet are in general completely webbed. Soles of the feet

naked, the naked sole of the hind foot not extending to the heel.

Head long and flat. Ears small. Fur close and short, with \AOolly

underfur.

Skull broad and depressed, with the brain-case large, the facial

portion in front of the orbits very short, the frontal region between

the orbits and the brain-case long.

Vertebra; : C. 7, D. 14-15, L. 6-5, S. 3, C. 20-26.

Dentition : i. y, c. i5|, pm. |^, m. ^. Anterior upper pre-

molar very small, situated quite inside the canine. Upper sectorial

with a trenchant ti-ieuspid blade and a very large inner lobe, having

a raised sharp edge and a deep hollow between the edge and the

main blade of the tooth. True molar large, subrectangular broader

than long.

All otters are very much alike externally, and the determination

of the species is consequently in some cases ditiicult ; but the various
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forms are readily discrituinatetl by their skulls. Dr. Anderson has,

I think, succeeded iji clearing up much of the confusion in which

the Indian species had been left by Gray and others.

St/n02)sis of Indian, Cii/Ionese, and Burmese Siwcles.

A. Claws disthictand well developed on all toes.

a. Head and body more than 2 I'eet long in

adults.

a. Upper margin of naked uose annulate in

uaddle ; dorsal fur g-enerally grizzled . . L. vidfjaris, p. 182.

h. Up()er niarghi of naked nose straight

;

dor.sal fur not grizzled L. ellioti, p. ISo.

b. Head and b;)dy 20-22 inches L. aureobnmnea, p. 186.

B. Claws small and rudimentary; size small. . . , L. leptonyx, p. 187.

92. Lutra vulgaris. The common Otter.

Lutra vulgaris, Er.vlehen, Sijst. lieg. An. p. 448 (1777); Bhjfh,

Cat. p. 7o: Jerdon, Mam. p. 88, jyartim ; Sctdli/, 1\ Z. S. 1881,

p. 203.

Lutra nair, F. Cuv. Did. 8c. Nat. xxvii, p. 247 (1823) ; ElUut, Mailr.

Jmini. L. S. X, p. 100 ; Blyth, Cat. p. 72, jnirtim ; Jerdon, Atam.

p. SG,partial ; Anderson, An. Zool. Res. pp. 206 &c., pi. xi (skull)

;

Kelaart, Prod. p. 3->.

Lutra indica, Grai/, C/atrlestcorth's Mag. N. II. i, p. .580 (1837).

? Lutra taraiyensis, Hodgson, J. A. S. B. viii, p. 31'J (1839).

Ud, Ud bildo, Fdni kutta, H. ; Sag-i-dh, V. ; Lad, Pdn-nianjar, Jal-

manjar, Jal-mdmis, Mahr. ; Nirunai, Tarn. ; Nira-Kuka, Tel. ; Nirnai,

Can., Mai. ; Dalioai bek, Wadari.

The upper edge of the naked muzzle where the hairy part of the

nose begins is not straight, but projects in the middle and is con-

cave on each side, I'uniiing up considerably to the hinder edge of

the nostril on each side.

Skull (fig. 48) much depressed and elongate, the length being

nearly double the breadth of the brain-case. The frontal region of the

skull behind the postoccipital processes narrows gradually for some

distance, then expands to form the brain-case. Teeth of moderate

size, the rounded inner lobe of the upper sectorial about two thirds

the length of the tooth ; length of upper sectorial along its outer

margin not exceeding the breadth of the six upper incisors taken

together.

Colour. Above hair-brown, with a more or less rufous tinge
;

woolly underfur at the base white, then brown, the tips of the

longer hairs usually paler, producing in most Indian si)ecimens a

grizzled appearance, which is very characteristic. Lower parts

(including the base of tlie tail below, abdomen, breast, and inside

of limbs, throat, chin, and sides of bead and neck Indow the ears)

whitish ; fur of the chin and throat white throughout, of the other

parts white at the base, then light brown, and the tips white.

These white tips are much more distinct in old specimens, iu which
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the colours of the upper and under surfaces are well defined. The
young is dusky brown above, paler below, with the two colours less

distinct.

Dimensions. Head and body 25 to 29 inches, tail 15 to IG;

weight about 10 to 20 lbs,, sometimes more. (The measurements

giveu of this animal in India are inextricably mixed up with those

of the next species.) A Calcutta skidl of an okl male measures in

basal length 4'25 inches, zygomatic breadth 2*7, height from between

bullae 1-35 (in another 1*5). The corresponding measurements of a

female skull are 4, 2-55, and 1-3 inches.

Distribution. The common otter is found throughout the Palse-

arctic region, extending into the North-west Ilimalaj'as ; and the

Indian form, usually known as L, nair, appears to inhabit nearly

the whole of India and Ceylon, and to occur east of the Bay of

Bengal. Owing to the circumstance that the next species, L. ellioti,

has only lately been clearly distinguished, the relative distribution

of the two cannot be precisely ascertained.

Varieties and Si/tioiii/iui/. Although I can find no constant

characters by which to distinguish the Indian otter, L. nair', from

the European otter, L. vuhjaris, I cannot help suspecting that they

may be distinct. As a rule, L. vulgaris appears to be larger, the

fur is more rufous and but rarely grizzled. The skull is larger,

the brain-case broader, and the upper sectorial and molar propor-

tionally smaller and shorter. Generally the anterior point of the

upper sectorial is nearer to the hinder edge of the molar than to

the anterior border of the canine. The reverse is the case in

L. nair. But on examining a considerable series I find not one of

these characters constant, and the skulls, as well as the skins,

appear to me in some cases undistinguishable.

The type of L. nair came from Pondicherry ; that of L. iadica

was also from Southern India, and was collected by Sir W. Elliot.

Ajiderson (?. o. p. 207) has pointed out how difficult it is to

identify Hodgson's species, as the types were forwarded to the

British Museum without the names being attached, and the skulls

W"ere received separately without any indication of the skins to

whicb they respectively belonged. The skins now marked L.

tarayensis in the Collection belong to the next species, but Hodgson's

description must, I thinlv, apply to the present.

Habits. Otters inhabit rivers chiefl}', but are occasionally found

in India in large tanks, and they are common in the gi'eat back-

waters of the Western Coast, and in the Chilka Lake of Orissa.

They also occur in salt-water inlets and tidal streams, and occa-

sionally enter the sea. They are usually seen in India in parties

of five, six, or more, consisting probably of a pair of old animals

and their full-grown or nearly full-grown offspring. These live

together in a den, usually amongst rocks, or, in alluvial countries,

in an extensive burrow with several entrances on an elevated spot

close to the water. One entrance to the den is generally under

the water. The presence of otters, wherever they inhabit, is
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easily recognized by their peculiar web-footed tracks on the sand

or mud.
To a considerable extent otters are nocturnal, but in wild coun-

tries they are by no means exclusively so. I have repeatedly seen

them hunting in rivers up to 9 or 10 o'clock in the morning and
again in the afternoon long before sunset. They live chiefly upon
fish, Crustacea, and frogs, and, as is well known, when they find

food plentiful, kill far more than they require to eat. They are

said occasionally to attack waterfowl, and to eat the eggs of birds,

and in all probability they are, if hungry, not particular ; I once

came upon a party that were pulling about a small crocodile, but I

cannot say whether they had killed it. Their movements in the

water are exceedingly rapid and graceful, and they can run with

considerable speed on land. In lishing, otters act in concert and
surround or drive a shoal of fish. Colonel McMaster, in his ' JVotes

on Jerdon,' describes an instance in which he saw this done in the

Chilka Lake. The otters, at least six in number, swam out in a

semicircle, with an interval of about fifty yards between each two.
" Every now and then an otter would disappear, and generally when
it was seen again it was well within the semicircle with a fish

in its jaws, caught more for pleasure than for profit," as the fish

were always left untouched after a single bite.

Fig. 48.—Skull of Liitra vulgaris. (L. nair, Anderson, An. Zool. Res.)

The hearing and sense of smell in otters are well developed
;

but I am inclined to think them not very sharp of sight. They
are very intelligent and cunning. Their usual cry is a sharp velp,

which they utter when excited or surprised. They are also said to

make a whistling sound as a note of alarm.

I cannot find anything recorded about the breeding of otters in
India. In Europe they have frequently bred in confinement
(P. Z. S. 1881, p. 249). They sometimes, at all events, pair in the
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water. There appears to be no particular season for breeding, but

the young are generally born in the winter, and the same is pro-

bably the ease in India. The period of gestation is about sixty-one

to sixty-three days, the number of young usually from two to five

;

these are blind for some time after birth.

Otters are easily tamed when captured young, and become very

much attached to their masters, whom they will follow like a dog.

They are kept tame by fishermen in several parts of India, especi-

ally in Jessore, the Bengal Sunderbans, and on the Indus, and
are employed to drive the fish into nets, not, as in China, to actually

capture fish for their masters.

93. Lutra ellioti. The smooth Indian Otter.
'

Lutra monticola, Iludf/scni, J. A. S. B. viii, p. 320(1839); Anderson,
An. Zool. Res. p. 207, pi. xii, ti^s. 1-3 (skull).

Lutra taraiyensis, Blijth, J. A. S. B. xi, p. 99, nee Hodgson.
? Lutra simung, Ilorsfield, Cat. p. 116.

Lutra nair, Cantor, J. A. S. B. xv, p. 19") ; Blijth, Cat. p. 7'2, partim
;

id. Mam. Birds Burma, p. 28, nee Cuv.

Lutra ellioti, Anderson, An. Zool. Res. p. 212.

Ludra, Sindhi ; Hpyan, Burm. ; Phey, Talaiu ; Bung, Karen ; Mam-
rang, Amrang, Anjing-ayer, Malay.

Fig. 49.— Skull of Lutra ellioti. {L. monticola, Anderson, An. Zool. Res.)

The upper border of the naked muzzle is nearly straight from end
to end. Fur smooth and short.

Skull elongate, but much less depressed than that of L. vulgaris.

Frontal region of skull with the sides parallel for some distance
behind the postorbital processes, and then suddenly constricted, so
that there is the appearance of a postorbital swelling.
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Molar teeth large ; tlie inner lobe of the upper sectorial very-

large, more than lialf tlie breadth of the tooth, and exceeding two

thirds the length. The length of the upper sectorial along the

outer edge exceeds the breadth of the six upper incisors taken

together.

Colour. Very uniform hair-brown above, with a slight greyish

tinge, and without any trace of gri/zled appearance. ISonie speci-

mens are more rufous. Uuderfur pale brown. Lower parts

lighter brown ; the breast, throat, chin, and sides of head and neck

whitish or white. In some specimens, probably old, the tips of the

hair on the abdomen are white.

Dimensions. Eather less than those of L. vuhjaris. A large skull,

probably male, measures 4*7 inches in basal length, 3*2 in breadth,

and 1'8 in height from between the bulla). A female skull is 4-3G

inches long, 2*0 broad, and 1*7 high, similarly measured. I

learu from Mr. Scully thdt this otter is shorter than L. vuhjat-is,

though more robustly built, with a much larger skidl. JSo

trustworthy measurements are available.

Distribution. Apparently throughout India, from the Lower
Himalayas. Common in the Indus, in Sind, also in Lower Bengal,

Burma, and the Malay Peninsula.

>S)jnonj/mij. This is, I tliink, probably the L. monficola of Hodgson,

and there are several specimens in his collections; but as the

species is not a hill-otter the name is misleading, and must be

abandoned. L. simiuuj of Ilorsfield is founded on a skin without a

skull from Sumatra, and, though probably referable to this species,

the identification is uncertain. I consequently, at Mr. Scully's

suggestion, adopt the name L. ellioti.

Habits. Probably very similar to those of L. vulgaris. Whether
this is the species kept tame by the Mohanas of Sind and employed

by them in tishing, and in capturing porpoises as described by Hume
(' Stray Feathers,' i, p. 110), I am doubtful ; the tame otter appeared

to Hume, as it subsequently did to me, a small kind. There can,

however, be little doubt that this is one of the species kept tame

and used for fishing by the Malays, as mentioned by Cantor.

94. Lutra aureobrunnea. The Ilimalaijan Otter. -

Lutra aiirobrunnen, Ilochjsoii, J. A. S. B. viii, p. .'320
; uinderson, An.

Zuol.Rvs. p. 212.

? Barangia nepalensis, Gray, P. Z. S. 1865, p. 124.

" Habit of body still more vermiform (than in L. indiijitata =
leptonyx). Tail less than g of the body. Toes and nails fully

developed. Fur longish and rough. Colour rich chestnut-brown
above, golden red below and on the extremities. Length of head
and body 20 to 22 inches, tail 12 to 13 ; weight 9 to 1 i lbs."

The above description is quoted from Hodgson. No other

naturalist has met with this otter ; but there is good evidence in

Hodgson's collections at the British Museum that at least one
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species, besides L. vuhjaris, L. clNoti, and L. lej^tout/.v, is found in

Nepal.

There is in the first place the skull to which Dr. Gray ga\ e the

name of Barangia nejxdoms. Barangia was a genus founded on
the hairy-nosed Malay otter {Lutra sumatrana). The Nepal skull

is imperfect behind, but would, if perfect, probably be about

4 inches long. The zygomatic breadth is 2'45. The teeth are

small. There is much resemblance to the skull of L. sumatrana,

but the hinder upper molar is differently shaped, the inner lobe

having the same antero-posterior length as the outer. In the

Malay species the inner lobe is smaller. This skull is perfectly

distinct from those of all known Indian otters.

There is also a flat skin of an otter, rich dark brown throughout,

slightly paler and with a golden tinge below. The fur is thick and
woolly and somewhat harsh. Both texture and colour may be due
to some preservative process. The skin is stretched and distorted,

having evidently been hung up by the nose to dry, and it is im-
possible to say whether the nose was hairy or not. This may be

the dyed skin of a young L. vulgaris, or it may, as Anderson has

suggested, belong to the same animal as the skull already men-
tioned. .The circumstance that only one of each exists in the

collection is in favour of the latter view.

Hodgson, as quoted above, gives varying measurements and
weights, and from this it might be inferred that he examined more
than one indi\idual. I can find no information about the animal

in his MS. notes.

It is very probable that L. sumatrana, the hairy-nosed Malay
otter {L. harang of Cantor, though not, as Anderson has shown,

I. c. p. 204, of F. Cuvier), may extend its range into Tenasserim

and even further north. This species and its skull are figured by
Anderson {I. c. pis. x, xii). It is a large otter, the length of the

head and body in an old male, according to Cantor, being 32|
inches, tail 20, and the colour is deep rich brown throughout,

except on the chin and throat, which are whitish. The nose is

entirely hairy in young specimens, but in older individuals the

hairs become partially worn off. That a third species, besides

L. ellioti and L. leptonyx, is found in Pegu is suggested in Col.

McMaster's notes.

95. Lutra leptonyx. The claiuless Otter.

Lutra leptonyx, Horsfield, Res. Java (with figure) ; Bh/th, Cat.

p. 73 ; Jerdon, Mam. p. 89.

Lutra indigitata, Hodgson, J. A. S. B. viii, p. 320.

Aouyx leptonyx, Cantor, J. A. S. B. xv, p. 195 ; Horsjield, Cat.

p. 117 ; Blyth, Mam. Birds Burma, p. 28.

Chusam, Bhot. ; Suriam, Lepcha ; Anjinrj-ayer, Malay.

Tail about half the length o£ the head and body. Head short,
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rounded. Claws extremely small and rudimentary, and sometimes
wanting altogether ; the third and fourth toes ou all feet consider-

ably longer than the other toes.

•Skull much shorter than in other Indian forms, the length being

but little more than one and a half times the breadth of the bi'ain-

case, which is very broad. The inner lobe of the upper sectorial

large. The upper (last) molar much larger in proportion to the

breadth than in other species.

Colour. Moderately deep brown, with a more or less rufous

tinge above, paler below ; sometimes the difference is very slight,

except on the cheeks and upper lip, with the sides of the neck,

chin, and throat, which are whitish or white ; this colour is sharply

divided from the brown on the sides of the head and neck, but

passes gradually into the paler brown of the breast. The under-

fur of the back is lighter in colour near the base.

Dimensions. Head and body 22 to 24 inches, tail 10| to 13,

hind foot 3| ; weight 11 to 13 lbs. A skull measures 3 inches iu

basal length and 2"2o wide across the zygomatic arches ; another
3-1 by 2-4.

Distribution. The clawless otter is found throughout the greater

part of the Oriental region. It inhabits the Himalaya generally

at low elevations, is found in Lower Bengal, being common near

Calcutta, in Assam, Burma, Southern China, the Malay Peninsula,

and several of the islands, including Java. Beyond Lower Bengal
this species has not been recorded from the peninsula of India,

except at considerable elevations on the Nilgiri and some other

ranges in the Madras Presidency ; but a small otter said by Kelaart

to inhabit the neighbourhood of Newera Elba, iu Ceylon, is very

possibly L. leptony.e.

Habits. iSimilar, so far as is known, to those of other otters.

This animal is said by Cantor to be kept tame and emplo3'ed by
fishermen in Malacca, together with other species.

By many writers the small clawless otter, Lutra leptony.v, is

separated from other Indian otters and classed in a distinct genus,

Aon'i/x, the type of which is the Cape otter, L. iiiniufuis. This is

distinguished by having the merest rudiments of claws and the

toes half-webbed. L. leptonyx also has very small claws, though
not quite so rudimentary as those of L. inunc/uis, but the toes are

as fully webbed as those of most otters. Although it does not

diifer from Lutra in the same manner as the type of Aony.v does,

L. leptonyx has several peculiarities of its own not shown by its

supposed ally. Its skull is peculiarly short and broad, with a

differently shaped upper posterior molar, and its feet differ from

those of other species, including L. inunyuis, in the much greater

proportional length of the third and fourth toes.

The most remarkable peculiarity of L. Jcptonyx, the form of the

skull, is repeated in a South-American species of otter, L. feUna.
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Family PROCYONIU.E.

In tlie classificatiou liitherto followed, that of Professor Flower,
the Himalayan genus yElurus is made into a separate family ; but
the differences from the American Proci/onida', comprising the

racoons {Procyoii), kinkajou {Cereoleptes), and their allies, do nob

appear sufficient to justify the separation. Hodgson pointed out
several characters in which blunts agrees with tlie Froci/onichr,

and others have been recorded by Flower. BIyth, in his Catalogue,

placed the genus between Cercoleptea and Procijon^ and the only
distinctions especially mentioned by Flower are the presence in

^hiriis of an alisphenoid canal which is wanting in the American
types, and the Asiatic habitat of the former genus. The case of

Vnwrricula already mentioned shows that the presence of an
alisphenoid caual is not necessarily a character of importance,

whilst to admit geographical distribution as a reason for distin-

guishing biological groups appears a mistake, and liable to cause

incorrect ideas as to natural atfinities and the relations of faunas

in different regions. I feel even doubtful whether a separate sub-

family is required for the Asiatic representative of the Froci/onidce.

The members of this family are distinguished by having two
true molars on each side, both in the upper and lov\'er jaw.

Genus ^LURUS, F. Cuvier (1825).

This genus contains but a single species peculiar to the Hima-
layan region.

The head is round, the face short and broad, the eyes directed

forward, the pupil round, the ears well developed ; the limbs stout,

plantigrade, densely covered with hair below ; the claws large,

curved, sharp, and semiretractile. Tail long. Mamma) 8. A^er-

tebra) : C. 7, D. 14-15, L. 6-5, 8. 3, C. 18.

fSkull high and compressed. The zygomatic arches very strong

and much curved upv^ ards. The coronoid process of the mandible

remarkably high, and the distance from the condyle to the angle

also unusually great, \\ith the result that the ascending ramus of

the lower jaw is singularly developed.

Dentition : i.-^, c. j^, pm. ^^, m. ^^. The canines are much
compressed. The molar teetli are very peculiar (see figure), and
differ widely from those of all other Asiatic Carnivora. They are

very broad, and the crowns are covered with numerous pointed

cusps ; these, when worn down, produce a pattern resembling that

on the molars of some Ungulates. The upper sectoi'ial is smaller

than the first true molar, and semioval in shape, the inner lobe

very broad and furnished v\ith three cusps, arranged in a triangle,

the inner smaller than the others. The second premolar is very

similar to the third or sectorial in shape, and like it has a thii-d
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root supporting the inner lobe. The first lower premolar is small

and deciduous. There is much resemblance between the dentition

of ^IJJ/iirus and that of Proct/on, though the latter has not the

remarkable second upper premolar of the former.

Fig. 50.—Half palate aud skull of jEluriutfidgens.

The anatomy is described by Hodgson, J. A. S. B. xvi, pp. 1119,

1124, &c., and kvii, pt. 2, pp. 475, 573, and by Flower, P. Z. S. 1S70,

p. 752. Several important additions are made in the latter paper,

and especially the presence of anal glands, which Hodgson thought
were wanting, was demonstrated.

96. JElurus fulgens. The red Cat-hear or Himalayan Racoon.

Ailurus fulj^-ens, F. Cm. Jlist. Nat. Mam. pi. 203 (1825) ; Hori^f.

Cat. p. 120; Jerdon, Mam. p. 74; Sdater, P. Z. S. 18g9, p. 408;
Simpson, P. Z. S. Is09, p. 5U7, pi. xli.

Ailurus ochracieus, HocJgson, J. A. S. B. xvi, p. 1118, pis. lii, liii

;

xvii, pt. 2, pp. 475. 573.

^iurus f ulj,rens, Flower, P. Z. 8. 1870, p. 752 ; Barth't*, ibid. p. 709.

TVah, Ye, Nif/d/j/a-pom/a, Nepal; T/iohi/a, Tliom/wn, Limbu ; IVah-
donka, Woker, IJhotia ; Sankam (or Scdcnam':'), Lepclia.

Tail about two thirds the length of the head and body, or rather

more. Fur long and thick, with woolly underfur. Feet and too-

pads completely concealed by hair.

Cohur. ]3ack, head above, and tail rusty red, varying in tint, the
middle of the back frequently paler, the forehead always lighter in
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colour, and several pale rings on the tail, the tip of which is black.

Limbs inside and lower parts black, often bx-ownish on the abdo-

men ; soles of feet light brown or whitish. Underfur throug^hout

the body hair-brown. Face and lower lips white, with the excep-

tion of a vertical stripe of red from just above the eye to the gape ;

the ears too are white inside and near the edge outside, remainder

of outside surface of ears dark red or black ; the hair is red also

below the ears behind the white cheek-patches. Claws white.

Fig. 51.

—

AChints fuhjens. (P. Z. S. \b<j'd, p. 408.) The dark nose-stripe here

represented is generally wanting, and the face is white throughout.

Dimensions. A large male measured : head and body 24 inclies,

tail 17, or with hair at the end 19| ; other specimens measured :

head and body 20 to 22 inches, tail 16, or with hair 18, the hind

foot from the" heel 4|. Weight 7 to 9| lbs. A large skull is 3-65

inches in basal length, and 3*05 broad across the zygomatic

arches.

Distribution. South-eastern Himalayas, from about 7000 to about

12,000 feet elevation. This animal has not been found west of

Nepal, but it ranges eastward throughout the mountains north of

Assam to Yunnan (Anderson, An. Zool. Res. Introduction, p. xx).

Habits. Hodgson has given a very full account of these, and
some useful additions have been made by Dr. Simpson and Mr.
Bartlett.

The present animal inhabits forests, and lives in holes of trees,

or perhaps amongst rocks. It, however, feeds much on the ground.

As a rule it is found in pairs or small families. Its food is almost

entirely vegetable, consisting of fruits, acorns, sprouts of bamboo
(whence the name Nigjilya-ponya), grass, roots, &c. It also cats

eggs, and, according to Jerdon, insects and larvie, though Hodgson
says that the individuals kept by hiui refused similar food (perhaps

he did not try the proper kinds). Hodgson also states that it is
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fond of milk. All observers, however, agree that it either refuses

flesh of all kinds, or takes it very reluctantly. Hodgson tried

repeatedly the experiment of putting a live fowl in the cage of an
^lurii-s', which but rarely killed the fo\A 1, and never ate it.

The sharp and powerful semiretractile claws of j3£lurus are thus

manifestly not used for predatory purposes, but are admirably

adapted for climbing ; aud there can be no question that this form,

like so many of the Himalayan mammalia, is chiefly arboreal in its

habits. It is dull of sighl and hearing, and even its sense of smell

is not very acute ; aud, according to Hodgson, it is easily captured,

having but little speed, cunning, or ferocity to protect it. It grasps

articles, such as fruit, readily with its paws, as observed by Bart-

lett. Its walk is plantigrade ; its movements on the ground slow

and awkward. It sleeps sometimes coiled up like a cat or dog, with

the bushy tail over the head, sometimes resting on its legs with

the head tucked under the chest and between the fore legs, a

practice common, it is said, with American racoons, and doubtless

due to the habit of resting on a branch of a tree. Bartlett especially

notices the resemblance between its habits generally aud those of

the kinkajou (Cercolcptes).

Though by no means distinctly nocturnal, yE. ful/ois sleeps

much in the day, moving about and feeding in the morning and
evening. According to J3artlett it drinks like a bear, by inserting

its lips, and not by lapping, though Hodgson says the contraiy.

Its usual cry, or call-note, is a short faint squeak, said by Dr.

Simpson to resemble the chirping of a bird; but when angry it

rises on its hind legs like a bear, aud attacks with what one

observer terms a series of " snorts," and another a " sharp spitting

hiss." Jerdon says that a friend of his watched a pair seated high up
on a lofty tree, and making most unearthly cries, evidently at the

pairing-season.

The period of gestation is not known, but the young are generally

two in number, and ai'e produced in spring. They appear to have

a long period of helplessness, during \\ hicli they remain in their

place of birth, a hollow tree or hole among rocks, and they remain
with the ])arents until another brood is about to ap})ear.

As a rule these animals appear to be easily tamed even when
adult. They are delicate animals, and cannot endure heat, and

they also suffer from unich cold. When excited, according to Dr.

Sinipson, a male had the power of emitting a strong odour of

musk.

Family URSID.E.

The last family of the Arctoidea contains llie bears, a very

natural grou]), all of them animals of consideiable size, heavily

built, thoroughly ])lantigrade, and with the feet adapted for digging,

though not used for fossorial purposes in the same manner as those



TTESUS, 193

of badgers, no bears being known to live in holes dug by them-
selves.

In this family there are two true molars in the upper and three

in the lower jaw, all having broad, flat, tuberculated crowns. The
upper sectorial differs from that of other Caruivora in wanting the

inner root ; the tooth has a small posterior inner lobe without a

distinct fang, and looks much like a small true molar. The upper
molars are all in one line, the last having its longer axis not trans-

verse, but in the same direction as that of the others. The auditory

bulla is very little inflated, its lower surface being almost flat.

Much difference of opinion exists as to the generic subdivisions

of the family, but most naturalists place the common Indian bear,

or sloth-bear, in a distinct genus from true Ursus. The two
genera found within Indian limits are thus distinguished :

—

Six incisors in the upper jaw Ursus.
Four incisors in the upper jaw JMkluhsus.

Bears are found throughout the Pala^arctic, Oriental, and
Nearctic regions, and one species occurs on the Andes in South
America ; none are known to inhabit Africa south of the Atlas, or

Australia.

The remains of one species of bear, Ursus namadicus, have been
found in tlie Pleistocene Nerbudda beds of Central India ; the

species was probably allied to U. malayanus. Another form, U.

theobaldi, of which a skull has been met with in the PUocene
Si«aliks, may have been an ancestral type of MclnrsKs ursitiKs.

Besides these traces of three species belonging to the extinct ursine

genus Hifoiaarctas occur in the Siwalik beds.

Genus URSUS, Linn. (17(3G).

Syn. Helarctos, Ilorsfleld (1825).

The feet are broad and completely plantigrade, with the soles

naked ; the live toes of each foot all well developed and armed
with long, compressed, and moderately curved, non-retractile claws.

Tail Very short. Ears small, erect, rounded, hairy. PupU round.

Mamuue 0.

Vertebrae : C. 7, D. 14, L. 6, S. 5, C. 8-10. Skull elongate

(except in U. malayanus) ; orbits small and incomplete behind :

palate prolonged considerably behind last molars. An alisphenoid

canal present. There is a marked projection inside the base of the

lower jaw near the angle, as in seals.

Dentition: i,|, (i.\~, pm. ^^, m. |5^. The three anterior

premolars above and below are small, one-tooted, and frequently

wanting ; the second especially, in bo h jaws, being generally lost

in adult skulls. The upper sectorial is consitlerably smaller than

either of the true molars, which are both longer than broad, with

flattened, tuberculated grinding-surfaces, much worn down in old

animals. The second is much the larger, and has a large back-

ward prolongation or heel. In the lower jaw the tirst premolar is

o
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larger and more persistent than the second and third ; the lower
sectorial has a small and indlstinot blade and greatly developed

Fig. 52.— Skull of Ursiis malai/anus. young.
(In older animals the breadth is proportionally much greater.)

tubercular heel. The second true molar is about the same length
as the lower sectorial, but broader, the hindmost molar is shorter.

Synopsis of Indian, CeyJonese, and Burmese Impedes.

A. Colour brown ; claws brown or white U. arctus, p. 194.
B. Colour black.

a. Lartjer : length over 5 feet ; ears 5 to

6 inches lono- ; claws black U. forqiiafufs, p. 107.

b. Smaller : lenfrth under 4 feet G inches

;

ears about 2 inches long; claws pale . . U. malai/iuiKS, p. 109.

97. Ursus arctus. The brown Bear.

Ursus arctos, L. Si/d. Nat. ed. 12, i, p. GO (17GG).

Ursus isabellinus, Ilorsf. Linn. Trans, xv, p. ,'5."?2 ('L'^S"); Adamx,
P.Z.S. l8o8, p. 017; Bl)/th, Cat. p. 76 ; Jerdon, Mam. p. GO;
Lydf'kher, J. A. KB. xlvi, pt. 2, p. 2S5 ; Sculli/, P. Z. 8. 1881,
p. 208.

? Ursus pruinosus, Blyth, J. A. S. B. xxii, p. .'JSO
; W. Blanf. J. A.

S. B. xlvi, pt. 2, p. 818.

Barf-ka-rinrh, LdJ-hhdhl, II.; Ildpiit, Kashmiri; Dreuf/mo, I'.alti
;

Jh-m-mor, Ladak : lirahn, Kishtwar; Z>»A, Nepal ; Tum-k/iaina, Tihe-
tan

; >S/iow hear of iMimpeau si)nrfsnien.
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Size large. Claws moderate. Fur long in winter, thick, shagg3%

and soft, with woolly underfur, the hair on the back being as much
as 8 inches in length ; in summer the t'ur is shorter, thinner and

darker. Ears of moderate size, covered with long hair.

Colour. Various shades of brown, from very pale to dark brown,

some animals silvery grey from the fur having white tips, some
are reddish brown. In the Eastern Tibetan form {U. pruinosus)

the liair on the back and limbs is blackish with pale tawny tips.

The fur is rather paler and greyer at the base. According to

Kinloch, as a rule in Kashmir old males are the darkest, young
animals and females paler, but there are exceptioiis. In young
animals there is a white half-collar on the breast, and this mark is

conspicuous in older individuals on the new fur, when the long

winter coat has recently been shed. Claws generally in Hima-
layan animals pale or white.

Diuiensions rather variable, as in all bears, males being larger

than females. The Himalayan race {U. imhMums) appears,

judging from skulls, to run rather smaller than the European
brown bear. Scully gives the length in Gilgit as from 4 feet

8 inches to 5 feet 8 ; according to Kinloch a very large bear would

measure about 7 feet from snout to tail, the latter being only two

or three inches long; whilst Adams says the largest he measured,

out of hundreds, was 7 feet 6 inches long, and 3 feet 5 inches high.

A moderate-sized skull is 11*7 inches long in basal length, and
7*25 broad across the zygomata. The largest skull in the Calcutta

Museum measures 12-5 iuches by 8-8, a large European skull

13 by 9-5.

Distribution. Throughout the greater portion of the Palacarctic

region. The brown bear inhabits the Himalaya from Afghanistan

as far east as Kepal, at all events, and is, or was, common in

Kashmir and many parts of the N.W. Himalaya, but it does not

occur in Ladak, Sum, Zanskar, or any of the districts north of the

main range, though common further west in Astor and Gilgit.

U. jiruinosus is found in the neighbourhood of Lhassa.

Sytwm/iny. I can find no sufficient reason for distinguishing

U. isaheiUnus from U. arctus. Both vary in colour, and are often

of the same tint, the Himalayan form, like the Syrian, being as a

rule paler than the European, perhaps because the two Asiatic

varieties inhabit more open ground. The difi^erence in size does

not appear sufficiently great or constant to justify distinction.

Habits. In summer the Himalayan brown bear keeps to high

elevations, living chiefly on the grass slopes above the forests, close

to the snow ; in autumn and spring he is found at lower levels,

frequently entering the forests, and descending to the neighbour-

hood of villages to feed on fruit or grain. In w inter these bears

reti'eat to caves, and hybernate or remain in a torpid condition

until spring. Their winter retreats are usually, at that season,

buried beneath the snow. They reappear about Mai'ch or April,

and in those months and INlay may be found on open spots on the

hill-side, where the snow has melted, feeding on the j^oung sprouts

o2
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of grass and herbs, digging for roots and turning over stones to

search for insects. Grass, herbs, and roots form their principal

food, with the addition of various fruits and seeds found in the

forest, or plundered -from the neighbourhood of villages. They
are fond of apricots, peaches, apples, midberries, walnuts, and buck-
wheat, to obtain which they descend into the valleys occasionally

when the fruits are ripe, soon returning, however, to the higher
slopes near the snow. Sometimes they are said to kill sheep or

goats, and they have been known to feed on the flesh of animals
they had killed or found dead. Dr. J. L. Stewart (P. A. S. B.

]8()7, p. 175) records an instance of a large brown bear killing two
smaller bears in succession, and eating portions of their bodies.

In Europe the brown bear frequently kills and eats auiuials, it is

said even cattle and ponies ; but this may be due to vegetable food
being less abundant than on the Himalayas, where the brown bear,

as a rule, by general testimony is not carnivorous.

Bears are dull of sight and hearing, and although they possess

good powers of smell, they appear inferior, even in this respect,

to many animals. They can move pretty quickly in a clumsy
gallop, but their usual pace is slow. They can climb trees, but in

the Himalayas, at all event, rarely do so. The Himalayan brown
bear is a very harmless animal, never attacking men, and very
rarely, if ever, showing fight even when wounded.
The Himalayan brown bears pair at the end of September, in

October and November, and at that time males and females are

found together. They, howe\ er, go into separate winter-quarters.

The young, usually two in number (one with young females), are

born in AprU or May, the period of gestation being about 6 months.
Young bears, when born, are very small, scarcely larger than a
good-sized rat ; they are born hairless and blind, and remain with-
out sight for fuur weeks ; when they are three or four months old

they accompany the mother in her rambles. Cubs of two different

years are often found \A'ith the mother at the same time ; all remain
with her, as a rule, until nearly three years old, at which time they
are full-grown. In Kussia it is asserted that a male cub of the
previous year takes charge of the young belonging to the next
litter, and acts as a kind of nurse ; but this may be one of the
endless folk-lore stories that have accumulated about bears, as

about other formidable Carnivora.

One of these stories is to the effect that bears, when attacking,

hug those whom they assail, and squeeze them to death. A
"bear's hug" is proverbial. The story is apparently without
foundation. A bear, from its anatomical structure, strikes round
with its paws, as if grasjjing, and the blow of its powerful arm
drives its claws into the body of its victim, causing terrible wounds,
but tli(^ idea of its " hugging '' a[)pears not condrmed by recent
observers.

Bears are easily tamed, and it is not uiiconnnon to see examples
of this species led about the plains of India. These animals live

to a cons'.derabli! age; ; a brown bear lived in the well-known Stadt-
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grab at Benie, in Switzerland, for 47 years, and a female after 31
years of age bore young.

98. Ursus torquatus. The Himalayan Hack Bear.

Ursus thibetanus, F. Cuvier, Hist. Nat. Mam. pi. 213 (1824) ; id.

Ossemens Foks. ed. 3, iv, p. 325 ; Blyth, Cat. p. 76 ; JerdoUy Mam.
p. 70 ; Lydckker, J. A. 8. B. xlvi, pt. 2, p. 28o.

Ursus torquatus, Wagner, Schreb. Sdut/eth. Siipp. ii, p. 144 (1811).
Ilelarctos tibetanus, Horsf. Cat. p. 124 ; Adatns, P. Z. S. 1858,

p. 518.

Ursus gedrosianus, TV. Blanf. J. A. 8. B. xlvi, pt. 2, p. 317 ; id.

P. A. S. B. 1879, p. 4.

Pinch or Pick, Bhalu, II. ; Mam, Baluchi; Hdput, Kashmiri; Sandr,
Hing bong, Nepalcse ; Dovi, Bhotia ; 8onn, Lepcha ; Mdggen, Limbo

;

8ufum, Baphla; 8ificm, Abor ; Mapol, Garo; Miiphiir, Munu-UiuDita,
Kachari ; Vnmpi, Kuki ; 8aicom, Mauipuri ; Hughihn, Tlidgua, TJiega,

Chtip, Sevan, 8dpd, Naga ; WeJc-won, Burmese.

Size moderate. Fur smooth, not long or shaggy : hair of moderate
length, without any woolly underfur ; the hair on the shoulders is,

however, considerably elongated in winter, giving the appearance

of a hump. Claws comparatively short, strong, and curved. Ears

rather large and covered with longish hair.

The skull behind the orbits is longer in proportion than that of

U. arctifs, and the muzzle is shorter. The sagittal crest is but

slightly developed even in old animals.

Colour. Perfectly black ahnost throughout, with the exception

of the inverted white crescent or horseshoe-mark on the chest

which is narrow, with each end prolonged upwards in front of the

shoulder. The chin, too, is white, and sometimes the nose is

reddish brown, the upper lip being whitish. Occasionally the

paws are said to be reddish brown. Claws black.

Dimensions. There is much variation, and males are larger than

females. In several measurements of ordinary individuals given

by Hodgson, the head and body vary from 4 ft. 8 in. to 5 ft. 5 in.,

but a very large male measured 6 feet 5 inches from nose to rump.

The tail without hair measures 3 to 3| inches, the hair at the end
1 to 1| inches more, the planta or sole of the hind foot to the heel

7| to 9 inches ; ear without hair and measured from crown of head

5 to .5 1 . AVeight of full-grown males 200 to 250 lbs. A good-sized

adult skull from Nepal is 10 inches in basal length and 6-8 broad.

As a rule this is a considerably larger and heavier animal than the

sloth-bear of the Indian Peninsula.

Distribution. This bear is found throughout the forest-regions of

the Himalayas, extending westward through parts of Afghanistan

into Baluchistan and the Khirthar range on the west frontier of

Sind. The western limits are about the frontier of Persia. To
the eastward U. torquatus is found in the Assam ranges and some

of the countries to the southward, being certainly found, though

not common, in Pegu, where it was obtained by Theobald, and as
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far south as Morgiii, whence Dr. Anderson ohtained li\ing speci-

mens for the Calcutta Zoohigical Gardens. It also occurs in

Southern China, Hainan, and Formosa. AVhether the bear found

in the plains of Eastern Bengal and Assam is this species or the

sloth-bear, I cannot state positively. I once saw a skin of U. tor-

qaatus obtained from an animal that I was assured had been shot

in Lower Bengal; and a writer in the 'Asian 'of January 21st,

1888, states that he shot one in the Terai, close to the Patli Dun,
North-west Provinces.

Synonymy. The specific name thihetanns, although the oldest,

must be abandoned, because the animal, although common on the

southern slopes of the Himalaya, is never found in Tibet itself. 1

was misled by a discoloured skin of very small size into giving a

new name, U. gcdroslanus, to the Baluchistan bear; but remarkable

as it appears that a Himalayan and Chinese species should inhabit

so very different a climate as that of Baluchistan, there appears no

sufficient distinction to justify the separation of the bear from the

latter country.

Habits. In the Himalayas and throughout its range, except in

Baluchistan, the black bear is a forest animal. In the mountains

it is found at various elevations from near the base of the hills to

about 12,000 feet ; usually in summer it ascends to 9000 or 10,000

feet or higher, whilst in winter it descends to 50O0 feet or even
lower. It is found frequently about villages, and often feeds in

fields of grain or i]i fruit orchards ; it has even been known to eat

the pumpkins growing on the roof of a house. In winter it subsists

largely on acorns. Its food consists mainly of fruits and roots
; ^

but whilst it does not dig so much for the latter as the brown bear,

it is far more in the habit of climbing trees for fruit, and is not

unfrequently found in fruit-trees at night or in the morning. It

is also, like most bears, fond of honey, and is said at times to

attack the beehives in villages. At the same time it is the most
car]ii\ orous of the Indian bears, and not only kills sheep, goats,

deer, and even cattle and ponies, but occasionally feeds on carrion.

Some obser\ers state that black bears hybernate, whilst Adams
declares they do not. The fact is doubtless, as stated by Kinloch,

that they do not hybernate completely as U. arcius does, but tliat

they remain in a state of semitorpor, often in a hollow tree, during
the cold months, moving about and feeding a little on milder
days.

By all accounts the black bear is a much more savage animal
than the brown bear, and as the former lives near villages, he more
frequently comes in contact with men. Many natives are killed

or severely injured by black bears in the Himalayas, and some
Europeans ; but still it appears an exception for even a wounded
bear to charge. This animal is much sharper of sight and hearing

than the Himalayan brown bear, and is said by some to ha^e re-

markable ])ow(TS of scent ; but by other accounts its sensi? of smell,

though fairly acute, is very inferior to tliat possessed by deer or

especially by wild sheep or ibex. It has the usual w alk and quick
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but (luiiisy gallop of the family. It is an excellent swimmer,
crossing swollen torrents with ease.

The usnal den of this bear is in dense jungle, often in a cave
or hollow tree amongst thick bush. As in the case of U. arctus,

adults are generally found alone except in the pairing-season ; but
the cubs remain \\ ith the mother till full-grown, and those of t\Ao

seasons are sometimes found with her at one time. This accounts
for the parties of four or five bears occasionally noticed. The
period of gestation has not been recorded, but is probably the same
as in other bears; the young, usually two in number, are born in
spring, and are very small, and blind for some time after birth. If

captured young they are easily tamed, but are said to be less docile

than the other three Indian species, and are certainly less fre-

quently seen in captivity.

99. Ursus malayaniis. 'The Malay Bear.

Uisus malayaiuis, liaffles, Tr. Linn. Soc. xiii, j:). 2.'j4 (1822) ; Blyth,
Cat. p. 76.

Helarctos malavanus, Ilorsf. Zovl. Jcarn. u, p. 234 ; Cantor,

J. A. S.B. xv/p. 191 ; lihjth, Mam. Birds Burma, p. 30.
Helarctos euryspiliis, Ilors/icld, Zoul. Jvurn. ii, p. 221.

Wek-won, Burmese ; Bruang, Malay.

8ize small. Fur short and coarse. C'la^ s well cur\ed. Ears
small, rounded, covered with short liair. Tongue very long.

8kull in adults very short and broad, nose short, zygomatic arches

wide. Auditory bull* more swollen than in U. arctus or U. tor-

quatus. Incisors and canines large, premolars crowded and soon
lost. Upper sectorial very small, its transverse section scarcely

larger than that of the outer incisor. Molars short and very broad.

Colour, Black, brownish in parts. The muzzle including the

eyes and the chin paler, often w hitish ; the cresceutic patch on the

chest white, yellow, or orange, with the two ends often bi'oad,

sometimes united into a large oval or heart-shaped spot with a

black centre, and sometimes with the apex prolonged into a white

streak on the abdomen. Claws pale horny, sometimes dusky.

Dimensions. Head and body about 4 feet, tail 2 inches, hind

foot 7. The animal may grow to a rather larger size than this, but

apparently never exceeds about 4| feet in length. A full-grown

Bornean female only measured 36 inches from nose to rump, tail

1 inch ; weight 60 lbs. The ears are quite short, not more than

2 inches long. A very old and large skull is 8*5 inches long

(basal length) and 8*3 broad; in younger skulls (fig. 52, p. 194)
the breadth is proportionally less.

Distribution. This bear inhabits the Malay Peninsula, Sumatra,

Java, and Borneo, and extends northwards into Tenasserim, Ara-
kan, Chittagoug, and the Garo hills. Throughout Burma, indeed,

1 learn from Dr. Anderson, both this and the preceding species
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are f'ouiul. Theobald, in Mason's ' Burma,' doubts if U. malayanus
is found iu Pegu.

Habits. But little known except in captivity. This bear is a

purely forest animal and an admirable climber. It is essentially

frugivorous, but like other bears occasionally kills and eats anin)als

and birds. It is said to be very fond of honey, and it probably

devours insects and their larvae. Occasionally it is said to attack

man. The instances of such attacks mentioned by Dr. Mason in

his work on Burma may, however, have been due to b\ torquatus

and not to the present species.

In confinement U. malai/anns soon becomes very tame if cap-

tured young, aiid from its activity and antics is very amusing.

Good accounts of tamed animals are given by Sir Stamford Eatfles,

and by Col. McMaster iu his ' Notes on Jerdon.'

Genus MELURSUS, Meyer (1794;.

Syn. ProcJiilus, Illiger (1811).

The median pair of incisors in the upper jaw are wanting even

in the young. Dentition : i. jt, c. j^, pm. ~^, m. ^. AU the

molars and premolars very small, the latter separated from each

Fig. 53.—Skull of Mdiirms ursinus.

other by a considerable interval. Claws very lai-ge and ])owei'ful
;

snout elongate and mobile. Otherwise as in IJrsns. Vertebrae:

C. 7,1). 15, L. 5, S. 5, C. 11.

Only one species is known, and this is peculiar io tlie Indian
Peninsula and Ceylon.
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100. Melursus ursinus. The Shth-Bear or Imlian Bear.

Bradypus ursinus, Shmv, Naturalists' Miscelkm/, ii, pi. 58 (c. 1791).

Ursus labiatus, ffe Blainv. Bull. Soc. I'hilom. 1817, p. 74; Si/kes,

P. Z. S. 18;J],p. 100 ; Elliot, Mad. Jouni. L. S. x, p. 100 ; Tickell,

C'alc. Journ. N. II. i, p. 199, pi. vii ; Blyth, Cat. p. 77 ; Jerdon,

Mam. p. 72.

Ursus inornatus, Pucheran, Rev. Mag. Zool. vii, p. 392 (1855).

Rinch or Rich, Bhalii, Adam-zdd, H. ; Bhaliik, Benpf. ; Riksha, Sanscr.
;

Asival, Mahr ; Yerid, Yedjal, Asul, Gond. ; Bir Mendi, Oraon ; Bana,
Kol ; Ehi(/Uj Tq\. ; Kaddi or Karadi, Can. and Tarn. ; Pani Kuruili, Mai.

;

Usa, Ciiig'alese.

Fur long and coarse, longest between the shoulders. In the

skull the palate is broad and concave, and extends back farther

than in other bears, covering about two thii'ds ot" the space between
the posterior molars and the hinder terminations of the pterygoids.

Colour . Black, end of muzzle dirty grey ; a narrow white horse-

shoe-shaped mark on the chest. Claws white.

Dimensions. Head and body 4 ft. 6 in. to about 5 ft. 8 in. long;

tail without hair 4 to 5 inches. Males as a rule are larger than
females. Height at shoulder 2 ft. 2 in. to about 2 ft. 9 in.

AVeight of a small female 170 lbs. ; large males weigh as much as

20 stone (280 lbs.) or more ; I find one in the ' Asian ' recorded as

weighing 320 lbs. A large male skull is 11 inches in basal length,

and 7"8 broad across the zygomatic arches.

Distribution. The peninsula of India from near the base of the

Himalayas to Cape Comorin, and Ceylon, chiefly in hilly and jungly

parts. To the west this bear is found in Kattywar and has

occasionally been met with in Cutch, whilst further north its range

appears to be limited by the Indian desert. The eastern limit is more
doubtful. The sloth-bear appears to be found, though not commonly,
in Eastern and Northern Bengal ; but whether the bear of the Assam
plains is this species or Uisas torqtiatus, I have not been able to

ascertain. Theobald even suggests that the sloth-bear may occur

in Pegu, as he possessed a young animal at Toungoo with but four

upper incisors.

Habits. An excellent account is given by Tickell, and numerous
details have been added by Jerdon, Forsyth, Sanderson, McMaster,
and others, from v^hich and my own observations the following

notes are drawn up.

The sloth-bear is still one of the commonest wild animals of

India, though its numbers have been greatly diminished by sports-

men throughout the country, and in some districts, as in parts of

the Deccan and Bengal, where it was common 30 or 40 years ago,

it has been exterminated. Wherever it occiu's its presence is

shown by the holes it digs to get at termites, by marks of its claws

on trees that it has ascended for honey, and by its peculiar track's.

These animals are generally found solitary or in pairs, or three

together; in the latter case a female with two cubs, often nearly

or quite full-grown. Occasionally four or five are met with in
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company. Tbey inliabit bush and t'orest-juugle and hills, and are

particularly fond of caves in the hot season and monsoon, and also

when they liave younf^. Throughout several parts of the ])eninsula

of India there are numerous hills of a kind of gi-anitoid gneiss that

weathers into huge loose rounded masses. These blocks remain

piled on each other, and the great cavities beneath them are

favourite resorts of bears, as in such places the heat of the sun, and

some of the insects (flies, mosquitoes, &c.) that are most trouble-

some in the monsoon, can be a^oided. In the cold season, and at

other times where no caves are available, this animal passes the day

in grass or bushes or in holes in the banks of ravines. It roams

in search of food at night, and, near human habitations, is rarely

seen in the daytime ; but in wild tracts, uninhabited by man, it may
be found wandering about as late as 8 or 9 o'clock in the morning,

and again an hour or even more before sunset in the afternoon.

In wet or cloudy weather, as in the monsoon, it sometimes keeps

on the move all day. But the sloth-bear, although, like most other

Indian animals, it shuns the midday sun, appears by no means so

sensitive to heat as might be expected from its black fur, and it

appears far less reluctant to expose itself at noonday than the tiger

is. I have seen a family of bears asleep at midday in May on a

hill-side in the sun. They had lain down in the shade of a small

tree, but the shade had shifted without their being disturbed. It

is scarcely necessary to observe that this bear does not hybernate.

Owing to its long shaggy coarse fur, its peculiarly shaped head, its

long mobile snout, and its short hind legs, this is probably the

most uncouth in appearance of all the bears, and its antics are as

comical as its appearance. Its usual pace is a quick \\alk, but if

alarmed or hurried it breaks into a clumsy gallop, so rough that

when the animal is going away at full speed it looks almost as if

propelled from behind and rolled over and over. It climbs over

rocks well, and, like other bears, if alarmed or fired at on a steep

hill-side, not unfrequently rolls head over heels down hill. It

climbs trees, but slowly and heavily, the unmistakable scratches

left on the bark showing ho«- often its feet have slipped back some

inches before a firm hold was secured. I cannot, howe\er, confirm

the statement of some observers that this animal only ascends trees

with rough bark ; unless I am greatly mistaken I have seen its

scratches far up the smooth stems of l-oicd trees {Tcrmitialia

arjiina).

The food of the sloth-bear consists almost entirely of fruits and

insects. Amongst the former the jujube plum or her {Zizi/j^hus

jujuba), the fruits of the ebony tree {Biospyros mehnioj-i/(on\

jamwi {Euyenia jamhvlma), hel {AujU marmelos), and of various

kinds of figs, especially bar or banyan (Ficus iiidica) and yidar

(F. (/lomerata), the pods of Cassia fistula, and the fleshy sweet

flower of the mhoiva (Bassia laiifolia) are much eaten by these

animals, each in its season, but many other wild and cultivated

fruits are devoured when procurable. Beetles and their larva?, the

honey and young of bees, and above all the combs of termites or
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white ants furnish food for the Indian bear. In their nocturnal

rambles these animals visit many fruit-trees, sometimes climbing

amongst the branches to shake down the fruit, or standing up and
dragging it down with their paws ; they also turn over stones to

search for insects and larva?, ascend trees to plunder bees' nests,

and dig out the nests of white ants, sometimes making holes 5 or

6 feet deep for this purpose. These holes are easily recognized by
the marks of the bears' claws.

Tickell says (and his views are confirmed by others) :—" The
power of suction in the bear, as well as of propelling v^ind from
its mouth, is very great. It is by this means it is enabled to pro-

cure its common food of while ants and larvae with ease. On
arriving at an ant-hill the bear scratches away wirh his fore feet

until he reaches the large combs at the bottom of the galleries.

He then, with violent puffs, dissipates the dust and crumbled
particles of the nest, and sucks out the inhabitants of the comb by
such forcible inhalations as to be heard at two hundred yards
distance or more. Larvae, especially the large ones of the Atenchus
sacer, are in this «ay sucked out from great depths under the
soil."

In Southern India bears are fond of the fermented juice of the

wild date-palm, and climb the trees to get at the pots in which it

is collected. The animals are said at times to get very drunk with
palm-juice. They are very fond, too, of sugar-cane, and do much
damage to the crops ; they also occasionally eat various i)ulses,

maize, and some other kinds of corn, and cultivated fruits such

as mangoes.
According to Tickell, they rob birds' nests and eat the eggs. I

have never heard an authenticated case of their killing larger

animals for food, and as a rule they do not touch flesh ; but Sander-
son records an instance in which a muntjac that had been shot and
left in the jungle was partly devoured by one, and he says that

they often gnaw dry bones of cattle. McMaster also relates how
the body of a bullock that had been killed by a tiger was pulled to

pieces and devoured by two large bears. Toung cubs reared in

confinement eat flesh readily, cooked or raw.

The bears have a peculiar habit of sucking their paws and of

making a humming sound at the same time, and the present "species

is much addicted to the practice. According to Tickell some tame
young bears that he saw would suck any person's hand in the same
manner as their own paws.

The eyesight of Melvrsiis ursimts is by no means good, and it

has a peculiarly comical way of peering about for intruders, that

gives the idea of its being short-sighted. Its hearing is also, 1
believe, far from acute. Its sense of smell is much better ; by
scent it can detect honeycombs in a tree overhead, and nests of

termites or larvae of beetles at some depth below the surface of

the ground. In smelling about for food, for instance when
visiting fruit-trees at night, it makes a peculiar puffing sound that
can be heard at a considerable distance.
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Except in puffing and liumming, the Indian bears are quite

.silent animals as a rule, and have no call lor each other. Occa-
sionally, however, they make the most startling noise, whether
connected with pau-iug or not I cannot say. I have only heard it

in the beginning of the cold season, which is not their usual

pairing-time. I'hey occasionally fight under fruit-trees, but I
think the noise theii made rather dilferent.

When surprised or disturbed, and especially when wounded, a

bear is generally very noisy, uttering a series of loud guttural

sounds. When hit by a bullet it is far more demonstrative than
a tiger ; indeed I have more than once known a tiger to recei\ e a

bullet without a sound, but I never knew a bear to be hit without
much howling. Besides this, when a bear is mortally wounded
and lies dyiug he almost always makes peculiar wailing cries.

This has been observed by McMaster.
If two or more bears are together and one is wounded, a fight

generally ensues, which Handerson considers due to an attack by
the unwounded animal or animals ; but this is not necessarily the

case, as I have seen an old female when hit attack two half-

grown cubs that were with her, and cufF them heartily, and in one
instance, A\heu both of two bears were hit, they stood up on their

hind legs and fought till one dropped dead from the bullet-wound.

As a rule the sloth-bear is a timid animal, but occasionally it

attacks men savagely, using both its claws and teeth, and espe-

cially clawing the head and face. Sometimes, especially when
surprised suddenly and attempting to escape, a bear merely
knocks a man down with a blow of its claws, often, however,
inflicting severe wounds ; but in other cases it holds its victim

with its claws and bites him severely, not leaving him until some
time after he ceases to struggle. Many of the most savage attacks

are made by female bears that have young with them, some are by
wounded animals, but occasionally the onslaught appears quite

unprovoked. The story of sloth-bears hugging is, I think, un-
known to the natives of India, and is only repeated by those
whose ideas on the subject are derived from European folk-lore.

There are, however, many folk-lore stories connected with the
Indian bear. It is a common belief in parts of India that male
bears abduct women. It is possible that the name of Adam-zad
is connected with this story. The same belief exists in Baluchistan

regarding U. torquatus.

Sportsmen in India generally either drive patches of jungle or
hills, and shoot the bears as they run out, or else mark them down
in tlie morning, and go up to their lair on foot. Elephants are

seldom used, they have a great dread of bears, and are but rarely

steady with them, and the country is fi-equently too rough and
rocky for the sport. AVhen bears inhabit hills, sportsmen occa-

sionally post themselves before daybreak in a counnanding spot,

and intercept the animals on their return from their nocturnal
rambles. ]Jears are occasionally speared from horseback, and have
sometimes been hunted with lar<j;e dogs and killed with a knife
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when seized. This is described by Sauderson. Jerdon gives an
account of a curious method of hunting with dogs, practised by

the Polygars, among the hills in the extreme south of the Penin-

sula. When the bear is brought to bay, the hunters each thrust

a long bamboo loaded with strong bird-lime into the shaggy coat

of their quarry, and thus hold him tirmly. Nets have also been
employed.

A wounded bear usually escapes without attempting to fight,

and, unless he can get into a cave, runs away until he drops, no
matter what the temperature may be, frequently going many
miles. Occasionally, however, he charges desperately, but a shot

in the face, whether it hits or not, will almost always turn him.

There is a common idea, quite unfounded, that a bear always rises

on its hind legs to attack, and may then be shot in the chest-. It

very rarely, if ever, does this when really angry and assailing

an enemy already clearly recognized. The act of rising on the

hind legs is generally due to surprise, and to an endeavour, on the

part of the bear, to make out his enemy better.

The pairing-time appeal's to vary, but is generally about June,
at the conmiencement of the monsoon. The period of gestation

is said by Ticliell to be seveii months : if so, it rather exceeds that

of other bears. The young are born at various times from October
till February, but most often in December or January ; they are

usually two in number, the size of Newfoundland pups, are blind

for the first three weeks (18 days according to McMaster), and
are covered with soft, short hair, which after a couple of months
becomes rougher and coarser. After a time (2 or 3 months I

believe) the mother takes them with her, carrying them on her

back, where they cling to the long hair. They ride thus, at times,

until of tolerable size ; one cub may sometimes be seen following

its mother whilst the other is carried. They take between two
and three years to reach maturity, and generally remain with the

mother till full-grown. !Sloth-bears have been known to live in

captivity for 40 years. They are, when taken young, easily tamed,

and, although fretful and querulous at times, generally playful,

amusing, good-tempered, and much attached to their masters.

Except Ursus syriacus and U. piscator, which are probably, like

U. isabelUnus, local races of U. arctus, the only other member of the

Ursifhn found in Asia is the very remarkable ^Inrojyus melanoleucus,

inhabiting Moupin, in Eastern Tibet. It has one premolar less

than Ursus on each side of the lower jaw, and there is no alisphenoid

canal, but otherwise the skull and dentition do not differ greatly

from those of true bears. It is the size of a small brown bear

;

white, except the ears, a ring round each eye, the shoulders and
legs, which are black. The soles of the feet are hairy.
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The order next to be considered comprises tlie tree-shrews, hedge-

hogs, moles, and shrews, besides several allied groups. A very

curious animal called the flying lemur is also included. All are

ot' greatly inferior organization to the Primates and Carnivora, and

appear to be less specialized than any other order of placental

u)ammals.

Tlfe account of the Insectivora is taken almost entirely from

Mr. Gr. E. Dobson's Monograph, and to that work, in which all

Indian forms receive full notice, the reader may be referred for

complete anatomical details. The following are some of the

principal characters of the order, quoted from the work named.
" Terrestrial, rarely arboreal or natatorial, diphyodont, hetero-

dont, placental mammals of small size, with plantigrade or semi-

plantigrade, generally pentadactyle, unguiculate feet, with clavicles

(except in PotamoijaIe\ with more than two incisors in the mandible,

and with enamel-coated molars having tuberculated crowns and
well-developed roots.

" The extremity of the muzzle projects so far beyond the end of

the mandible as to be almost characteristic. The testes are in-

guinal or abdominal, and are not received into a scrotum ; the

uterus is two-horned ; the placenta discoidal and deciduate ; and
the smooth cerebral hemispheres do not extend backwards over

the cerebellum."

Although the distinction of the teeth into incisors, canines, pre-

molars, and molars is easy in some families, it is, as a rule, much
less clear than in the higher Mammalia ; and in many cases, as

amongst the shrews, the incisors, canines, and anterior premolars

can only be distinguished by their position in the jaw ; the molar

teeth are studded with sharp cusps.

By far the majority of the order are nocturnal, the Tvpnivlce

being the only exception. The food consists chiefly of insects,

except in the case of the aberrant Galeopithecus.

By most modern naturalists the Insectivora are divided into two
suborders, thus distinguished :

—

Ui)per and lower incisors conical, unicuspi-

date, or \\ itb basal cusps onl}", the lower

not pectinate ; limbs free Insectivora vera.

Upper and lower incisors compressed, multi-

cuspidate, the low er deeply pectinate ;

anterior and posterior limbs connected

by a broad integumentary expansion,

forming a parachute Deumopteba.
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It has recently l)een proposed by ilr. Oldfield Thomas to raise

the Dcrmoptera to the rank of an order.

The fossil Insectivora are not very numerous, and none of any

importance have been discovered hitherto in India.

Measurements of the smaller Insectivora, as of other micro-

mammalia, are mostly from specimens preserved in alcohol.

Suborder imECTIVOBA VERA.

This suborder contains the following? nine families, four of

which are found within the limits of the British Iiulian Empire :

—

fChrysochloridae (Africa).

A TT A 1 VI I

Centetidae ( Madai^-ascar).
A. Upper true molars narrow, with I c« i j *-j Ur i. t i- \

. fs , / *T 1- \ < Solenodontidae ( West Indies).
V-shaped crowns (not Indian) ..It,* tj ) k p i^ ^ ^1 Potamogalidae (Africa and

l^ Madiigascar).

B. Upper true molars broad, niulticuspidate, with
more or less well-detined W-shaped crowns.

a. Postt)rbital processes present; a ca3cum generally

developed ; sympbj'sis pubis long.

a'. Orbital ring.encircled by bone ; metatarsus
moderate: animal squirrel-like, arboreal.. Tupaiidae.

h'. Orbital ring not encircled bv bone; metatarsus
greatly elongate : terrestrial Macroscelidae

b. Skull without postorbital processes ; nocrecum; (Atricaj.

symphysis pubis short or wanting".

«'. Crowns of first and second upper molars
with a central filth cusp ; buUie imperfect Erinaceidae.

b'. No central til'th cnsp.

a''. Zygomatic arches preseut ; bullae ossified. Talpidae.
b". No zygomatic arches ; bullfe imperfect. . Soricidae.

Family TUPAIID.E.

" Arboreal Insectivora, w ith comparatively large brain-case,

orbits encircled with bone, and well-developed zygomatic arches.

The malar bone is perforated, the tympanies form bullae ; the

pubic symphysis is long; the tibia and fibula are distinct, the

metatarsus but little longer than the tarsus ; the molars are broad,

with W-shaped cusps ; and the intestinal canal has generally a

short ca'Ciim." (Dobson.)

The animals forming this family have a great similarity to

squirrels, which they resemble in the general form of the body and
limbs, and in having a more or less bushy tail. They differ from
all other Insectivora in being not only arboreal but diurnal in
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their habits, feeding by day. They are generally divided into two
genera: Taim la, the only form found in India and Burma, and
spread throughout the greater part of the Oriental region, and
Ptilocercus, the pen-tail, which is peculiar to Borneo. By some
writers another Bornean species and a Cambodian one are distin-

guished as Deadrojale.

Genus TUPAIA, Raffles (1820).

Syti. Glisorex, Desm. (1822) ; Cladobates, F. Cuv. (1825) ; Ihjlogale,

Temm. (1827).

The general form remarkably like a squirrel. Limbs well deve-

loped ; feet naked beneath, the sole furnished with projecting

pads, much as in a squirrel, there being especially a long, almost

linear projection on the inner sole of the hind foot. Claws mode-
rately curved and sharp. Head pointed ; ears rounded. Tail

bushy, distichous, clothed with long hair above and at the sides,

and with short hair on the lower surface.

Fig. 54.— Skull of Tupaiafemtyiiiea. (Anderson, An. Zool. Res. pi. vii.)

Dentition .7— . The first or median
4 1-1 3—3 3-3
^, c. j3j, pm. .-^r^, m. .3^3.

upper incisors are at the end of the jaw, widely separated from
each other and from the second incisors ; the canine, which is

similar in size and shape, follows after another even longer in-

terval. The premolars increase in size backwards, the third, and
in some species the second, having a well-developed inner lobe. Of
the molars the first and second are nearly the same size, the third

is much smaller. In the lower jaw the first two incisors are in

contact, and project almost horizontally forward ; the third is

smaller; the canine is variable, being sometimes larger than the

incisors, sometimes only the size of the third incisor.

Vertebra): C. 7, D. 13, L. 5, S. 3, C. 2'.i-2(). Mamma) two
pairs, one inguinal, tlu! other axillary.

A full account of the osteology, tog(^tljer with descriptions of all

the species, is given by Anderson in his 'Zoological and Anatomical
llesearcbes.'
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Synopsis of Indian and Burmese Species.

A. Colour above speckled througliout ; a more or

less distinct shoulder-stripe.

a. Throat aud breast nearly white ; dorsal fur

uniformly coarse T. ellioti, p. 209.
b. Throat aud breast buff ; coarser glossy hairs

intermixed in dorsal fur . . T. femujinea, p. 210.
B, Colour of lower back uniformly blackish ; no

shoulder-stripe T. nicoharica, p. 213.

101. Tupaia ellioti. The Madras Tree-Shrew.

Tupaia ellioti, Waferhome, P. Z. S. 1819, p. 107 ; Bh/th, Cat. p. 82
;

Jer(7on, Mam. p. 64 ; Ball, P. A. S. B. 1874, p. 95, 1877, p. 168
;

G'dnther, P. Z. S. 187G, p. 426 ; Anderson, An. Zool. Bes. p. 124
;

id. Cat. p. 153.

Mdnghil anathan (bamboo-sr[uirrel), Tarn.

Hair liarsh, of uniform length and thickness, without coarser or

longer piles.

A small and oval perforation in the malar bone. A well-

developed inner lobe to the second upper premolar, forming half

the breadth of the tooth. Inner lobe of third upper premolar
nearly as wide (from front to back of tooth) as outer lobe. Inner
lobe of first and second upper molars as wide as the outer lobe,

and with a small cusp at both of the inner angles of each tooth.

Colour. Above yellowish-brown speckled, the middle of the back,

the rump, and sometimes the upper surface of the tail, tinged to a

variable extent with rusty red. Tail generally the same colour as

the back. Lower surface of body nearly white, and a distinct pale

stripe from the throat below the ear passing obliquely up in front

of the shoulder. Hairs on the upper surface blackish at the base,

then pale rufous or dirty white, with a black ring near the end,

and the tip black. Hairs of tail with about three pale and three

black rings, the basal ring being pale.

Dimensions. Head and body 7 to 8 inches, tail without the hair

about half an inch less, with hair 8 to 9 inches, hind foot without
claws 1*7 ; extreme length of skull 1*7, basal length 1"55, zygo-

matic breadth 'So.

Distribution. Throughout a large part of the Indian Peninsula

south of the Indo-Grangetic plain, in forest. This species has been
recorded from the Karakpur hills, near Monghyr, the Satpura

hills south of the Nerbudda, Matheran near Bombay, Maunbhiin'i,

8ambulpur, A^izagapatam, the Godavary, and the hills between
Cuddapah and Nellore (the original locality). I have just received

a specimen obtained by Mr. AV". M. Daly on the Shevroy hills, but

I have not heard of any tree-shrew being found in the forests,

either of hills or plains, near the Malabar coast in the Madras
presidency, nor in Ceylon.

Habits. This Tupaia, like other species, is found in trees in

forests, and closely resembles squin-els in its movements. Its food

consists of insects aud, probably, of fruits. It is easily tamed.

p
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102. Tupaia ferruginea. The Maliy Tree-Shrew.

Tupaia femif?mea, Itafflcx, Linn. Trans, xiii, p. 25G (1822) ;
Cantor,

J. A. S. B: XV, p. 188 ; Ilorsf. Cat. p. 131 ; Bli/th, Cat. p. 81 ;

Giinther, P. Z. S. 1870, p. 42o ; Anderson, An. Zool Bes. p. loO ;

id. Cat. p. 15(3 ; Thomas, P. Z. S. 188(5, pp. 07, 7-3.

Cladobatus belaiif^eri, Wat/n/'r, Sehrch. Siiwjcth. Supp. ii, p. 42,

Tupaia belan<ren, Giinther, P. Z. S. 187(5, p. 420; Anderson, An. Zool.

Bes. p. 120 ; id. Cat. p. 154 ; Thomas, P. Z. S. 1880, pp. 50, 07.

Tupaia peguana, Xi'i'S(:i??.,A^o;;y. TaJ). Beij. An., Mam. p. 'J3 (1842);

Jcrdon, 3fam. p. 05 ; B!i/th, Mam. Birds Burma, p. 31 ; W. Blanf.

J. A. S. B. xlvii, pt. 2, p. 152.

Tupaia chiueusis. Anderson, An. Zool. Res. p. 120 ;
id. Cat. p. 155.

Kalli-tang-zhinfj, Lapclia ; Tsioai, Biu-.ueso ;
Tapai tana, Malay

(Penang).

y K. ^-r\

Fig. 55.— Tujiaia ferruginea. (From a drawing by Col. Ticliell.)

Fur soft, some of the hairs on the back coarser, louger, and
clistinguislied by their lustre.

Perforation in the malar bone moderately large, oval. Inner

lobe of second upper premolar variable, being occasionally nearly

half the breadth of the tooth, but generally reduced to a very small

size, and resembling a cingulum. Inner lobe of third upper premolar

about half as wide (from front to back of tooth) as outer lobe.

Inner lobes of first and second upper molars narrower thaia outer

lobe, and with a small additional cusp at the posterior, but none
at the anterior imier angle.

Colour. Above and on tlie sides varying from brown with a

yellowish tinge to deep ferruginous, always speckled or grizzled,

1 hough less distinctly in ferruginous specirai^ns. Tail ami outside

of lind)s neaily the same as the back, except that in some ferruginous

specimens the tail is less rufous. A pale oblique stripe, sojuetimes
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indistinct, before each shoulder. Lower parts yellowish buff w ith

more or less of a brownish tinge. Under surface of tail paler. Bas:il

portion (generally half or more) of dorsal fur leaden black, terminal

portion of shorter hairs yellowish white or pale rufous, the longer

and coarser hairs having beyond the pale ring a long black tip,

sometimes with a second subterminal pale ring. Long tail-hairs

with alternating subequal rings of black and rufescent white, about
three of each, the basal ring pale.

Dimensions. Head and body 0-5 to 7"75 inches, tail without hair

G to 7, with hair 7 to 8, hind foot without claws 1*7; total length

of skull 1*70, basal length 1*56, zygomatic breadth 0"9.

Varieties. By most writers the northern or Burmese race is

distinguished, as T. helanrjen or T. per/uana, from that found in

the Malay Peninsula and Islands, the true T. ferruginea, the colour

of the former being yellowish brown, of the latter deep rusty

brown. There appears, however, to be a passage between the t\^o,

many Tenasseriui specimens being intermediate in coloration, with
the lower back and rump ferruginous. Some differences in the

form of the teeth and skidl liave been pointed out by Anderson
and Thomas, but, so f;ir as I can determine, they are not constant.

A form from Yunnan and the hills of Upper Burma, near Bhamo,
has been separated by Anderson as T. chinensis ; but I feel doubtful

if the characters pointed out (rather smaller size, and smaller

teeth) justify specific distinction.

Distrihation. Throughout Burma, extending to Assam, and
along the lower slopes of the Himalayas, between 3000 and 6000
feet according to Jerdon, as far west as Nepal. To the south-

ward the rufous form extends to the Malay Peninsula, Sumatra,

Java, and Borneo. A specimen was obtained by Dr. Stoliczka on
the island of Preparis, north of the Andamans.

Habits. This tree-shrew is found in tree-forest, sometimes in

bamboos, in bushes, or trees about villages, and in Burma, accord-

ing to both Mason and McMaster, in houses, living singly or in

pairs. Both insects and fruit are eaten by it, and according to the

natives of Sikhim small birds and mice. These animals are active,

but McMaster considers theui mucli less so than squirrels, and I am
disposed to think he is right. Cantor, who appears to have kept

several in confinement, states that they sit on their haunches when
feeding, " holding their food between their fore legs, and, after feed-

ing, they smooth the head and face with both fore paws, and lick

the lips and palms. They are also fond of water, both to drink and
bathe in.''

According to tlie same observer, these tree-shrews are pugna-
cious, driving away all intruders of their own species from their

usual hunting-grounds, and h'ghting each other when confined in

a cage. Their call is a " short, peculiar tremulous whistling sound,"

when angry they utter " shrill protracted cries." Very little is known
of their reproductive habits ; the female is said usually to have

only one young one at a time. They are easily tamed, and become
at times, of their owji accord, very familiar, entering houses,

p2
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climbing on the tables and beds, and helping themselves to any

food they may fancy. Masou mentions one that acquired a taste

for tea and coffee.

103. Tupaia nicoljarica. The N'oohar Tree-Shrew.

Cliidobates nicobaricus, Zelebor, Xorara-Iteise, Siiurjcf/i. p. 17, pis. i,

ii (1808).

Tupaia nicobarica, Anderson, An. Zool. Mes. p. 136 ; iiL Cat. p. io7.

Fur with some piles longer and coarser than the rest, and highly

lustrous.

Skull more elongate than in T. ferrw/inea, but not approaching

T. tana in this respect. Teeth large.

Colour. Above brownish black on the greater part of the back and

tail ; the muzzle, a band from the back of the head to between the

shoulders, sides of the head and neck, and outside of limbs yellowish

golden brown. Lower parts pale brown ; lo\^^er surface of tUe

tail except towards the base scarcely paler than the upper. No
shoulder-stripe. The blackish hairs of the back and tail not

annulated ; on the brown portions the hair is indistinctly ringed

light and dark brown.

Dimensions. Head and body 7"5 inches, tail with hair 10 ; weight

G oz. In other specimens (males in alcohol): head and body 7*1,

tail without hair 8, hind foot without claws 1*77. Skull of larger

male 2-2 long, 1*2 broad.

Distrihution. JSTicobar Islands ; hitherto not found elsewhere.

The habits are not recorded.

The largest species of the genus is T. tana, found in Borneo.

T. javanica is a small form that inhabits the Malay Peninsula, as

well as the islands, and there are a few other species known.

Family ERINACEID^.

Insectivora with plantigrade feet provided with simj)l(j, not

fossorial claws, with well-developed radius and idna, but having
the fibula anchylosed below to the tibia, with long slender clavicles

and a bifid acromion, with a narrow pubic symphysis, with slender

zygomatic arches in which the small malar bones (rarely absent) are

suspended, with well-developed pterygoid fossa?, with a ridge and
process in front of the orbit, but without postorbital processes,

with separate nasals, and with a ring-shaped tympanic bone not
forming a bulla. The first and second upper molars with five

cusps ; the central cusp minute, united by a ridge on each side to

the bases of the two internal cusps. The form of these teeth is

very characteristic of the family. (J)ohson.) No caecum.

This family contains two genera only, differing ri>mark;ilily in

external form, each Vonning a distinct subfamily, and both occurring
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ill British India and its dependencies. One of these genera (Erhia-

ceus), containing the hedgehogs, is of wide distribution thi'oughout

the Pala-arctic and Ethiopian regions ; but in the Oriental region it

is unknown east of the Bay of Bengal, althougii distributed over

a considerable portion of India proper. The other genus, "6r'//;)i-

ma-a, is peculiar to the south-eastern part of the Oriental region.

All the forms are nocturnal.

The two subfamilies are thus disthiguished :

—

Back and sides covered with spines ; tail very short. Erinaceince.

Pur without spines ; tail well developed Gymnurince.

Full details of the anatomy of both subfamilies will be found in

Dobson's monograph.

Subfamily ERINACEINCE.

Genus ERINACEUS, Linn. (170G).

Back and sides covex'ed with spines ; tail very short, without

spines ; caudal vertebrae rudimentary. 8kull short and broad

;

palate-bones with two large non-ossified spaces posteriorly, in

front of a transverse ridge which is just behind the last molars ;

pterygoid fossae very broad ; no alisphenoid canal ; mesopterjgoid

fossa very deep, and leading posteriorly into a deep hemispherical

excavati(jn between the auditory bulla;. Pelvis wide, with the

ischial tuberosities not prolonged backwards.

Fig. 56.—Upperjaw of Erinacais coUaris. (Dobson, 1'. Z. S. 1881, p. 403, fig. 11.)

Dentition

:

• 6 1— 1 3—3
1. -, e. ^^, pm. —

,

^. The middle pair of

upper incisors are considerably larger than the others, and are

widely separated from each other; the third incisor and the canine

are very similar to each other, and (except in E. turojia^ts) two-

rooted. The first premolar is also (with the same exception) two-

rooted, the second is very variable, the third is much larger and

three-rooted. The first molar is the largest tooth in the upper

jaw, the second is of smaller size, the third very small.

The median Iom er incisors are large and conical, and directed
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almost horizontally forward, then come on each side three small

teeth with ohlique cusps, the second of which is the canine and

the third the first premolar. The next tooth, or second premolar,

corresponds to the fourth lower premolar of (Jyninura, pm. 4 ; the

first molar is, as in the upper ia\A', the largest tooth in the jaw, the

second heing smaller and the third very small.

The vertebral formula is C. 7, D. 15, L. 6, S. 7, C. 5-6.

All the species possess skin-muscles more develojied than in any

other mammals, and those muscles enable hedgehogs to roll them-
selves into a liall for defensive purposes, the head and feet being

entirely concealed, and only spines exposed.

The spines hi all hedgehogs are longitudinally marked with fine

grooves (or lirate). In. all the Indian species, and in some others,

the ridges between the grooves bear small tubercles. On the pre-

sence or absence of tubercles Fitzinger divided the genus and
called the tuberculate forms Ilemiechiims, but the character has no

generic importance.

Dr. Anderson published, in 1878 (J. A. S. B. xlvii, pt. 2), a

very useful monograph of the Indian s])ecies. The distribution

of the genus in India is peculiar, and confined to the north-

western portion (Baluchistan, Punjab, Sind, N.W. Provinces, and
neighbouring tracts), and to the Madras Presidency in the south. No
species has yet been recorded from the Central Provinces or Bengal.

Si/noj)s{s of Indian Sjyecies.

A. Spines on head without a naked furrow iu the

middle; v^_2 three-rooted.

a. Head and body about 7 inches; longest spines

075 inch JE. coUaris, p. 215.

b. Head and body nearly a foot ; longest spines

exceeding an inch E. megalotis, p. 210.
B. Spines on head divided into two groups by a

naked furrow in the middle.

a. Colour dark ; i'"- ^ three-rooted E. jerdoni, p. 216.

h. Colour pale ; P"'- ^ Avith a single root.

a'. Zygomatic arch perfect E. jn'rtvs, p. 217.
b'. Zygomatic arch imjerfect ; malar abseut E. mieropys,Y).2l8.

Very little is known of the habits of Indian hedgehogs, but they
probably closely resemble the European form E. euro^mns, except
in not hyhernating. The European hedgehog lives on insects,

worms, slugs, snails, mice, rats, and other small mammalia, lizards,

snakes, and any other small animals it can kill, also birds' eggs,

fruit, and roots. Blasius states that the young, from four to eight

in number, are born in July or August; but Dobson found the
number not to exceed four, and believes that the period of gt'sia-

tion does not exceed a month. He shows, too, that a sccoiul

brood is sometimes ])roduced in autumn. The young at Inrth

are almost naked, but the spines, at first soft, soon harden and
grow ia])idly, and the a)iimals attain their full growth in about
nine months.
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10-i. Erinaceus collaris. IJardwicles Hedfjeliog.

Eiinaceus collaris, Gray and Ilarclwicke, lllust. Ind. Zool. i, pi. 8
(1830-32) ; Ilutton, J. A. S. B. xiv, p. 351 ; Jerdoti, Mam p. 62.

Erinaceus spataiipus, licimett, P. Z. S. 1832, p. 123.

Erinaco'us grayi, Bennett, 2\ Z. S. 1832, p. 124 ; Anderson, J. A. S. B.
xlvii, pt. 2, p. 204, pi. iv ; id. Cat. p. UlO ; JJohson, Man. Ins. p. 17.

Erinaceus blanfordi, Anderson, J. A. S. B. xlvii, pt. 2, p. 208, pi. v.

Kdnta chtia, Kanderna, Sink, H. ; KhdrpusM, Jtijuh, P.; Jaho, Tar-Java,
Sindlii. These names are also applied to other species of the genus.

Spines of moderate length, commencing behind a line joining

the anterior margins ol:" the ears, and not divided on tlie middle of

the head by a naked space. Each spine svuTOunded by from
21 to 2Q finely tubei-culated ridges. Ears long, subtriangular,

bluntly pointed at the tip. Eeet well developed, claws strong

;

sole of fore foot with a large bifid pad behind, sole of hind foot

without any prominent median pad behind opposite the hallux.

Skull short and broad, with a strong and perfect zygomatic
arch. Second upper incisor about half the size of the third

;

second upper premolar well developed, in the sanie line as the

other teeth, subtriangular in section, and furnished with three

roots.

Colour dark. Fur on the lower parts and limbs blackish

brown to dark reddish brown ; the dark hairs on the face mixed
with grey or lighter brown ; chin whitish, this colour sometimes
running along to the mandible and up the sides of the neck, but
never forming quite so distinct a collar as in Hard\sicke's original

figure of the species. Ears usually ^^ith short brown hair outside,

white inside.

Spines white for the greater part of their length, about the

terminal third dark with a narrow white band near the tip, which
is black. Occasionall}^ specimens occur in which nearly the ter-

minal half of each spine is black.

Dimensions. Head and body 6*75 inches, tail 1, ears from base
1"3 to 1*5, hind foot without claws V2 to 1'5, longest spines 0'75.

Total length of skull 1"85 inches, basal length 1-8, zygomatic
breadth 1-15.

Distribution. Throughout the Punjab, Sind, and North-western
India as far east as Eatehgarh, and probably to Cawnpore, if not
furtlier. Unknown except in the j^lains.

Ilahits. According to Hutton, who obtained this species in

Bahawalpur, E. collaris is found in sandy country, hiding in holes

beneath thorny bushes or in tufts of grass during the day (I ob-

tained specimens in similar places near Eohri in Sind), feeding

chiefly on insects, especially a species of Bhqjs, but also on lizards

and snails. It makes a grunting noise when irritated, and when
touched suddenly jerks up its back so as to throw its spines

forward, making at the same time a sound like a puff from a pair

of bellows. Hutton also states that these animals bear long

abstinence with apparent ease. Nothing is known of the breeding-

habits of any Indian hedgehog.
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105. Erinaceus megalotis. The Afyluin JlcfljeJtor/.

Erinacens megalotis, Blyfh, J. A. S. B. xiv, p. 353 (1845); xv,

p. 170 ; id. Cat. p. 80 ; A7iderson, Cat. p. 103 ;
Sciilli/, A. M. N. II.

ser. 5, viii, p. 223 ; Dohson, Mun. Ins. p. 18.

Size large. Spines long, each surrounded by twenty-seven to

twenty-nine faintly tuberculated ridges, the spines on the head

not divided by a naked space in the middle. Ears large, trianguLnr.

Eeet well developed ; claws strong
;
posterior pad of hind foot

almost obsolete.

Skull larger than that of E. cottcins, but otherwise similar. In

a Kandahar specimen Scully found that the second upper premolar

was two-rooted, but this is exceptional, and due to the two outer

fangs being united into one.

Colour dark. Eace and ears brown (cinereous according to

Hutton), with a few white hairs intermixed ; sides of head white,

with brown hairs mixed ; chin nearly white ; lower parts, tail, and

limbs dark sooty brov^n.

Spines brown at the base, then white, succeeded by a faint dusky

band (occasionally absent), reaching nearly to the middle, then a

broad whitish band succeeded by a narrower dark brown ring,

followed by a white band and terminating in a dark brown tip.

The dark ring on the proximal (or basal) half of the spine and the

longer spines distinguish this form at once from E. coUaris.

JJimens'wns. Length of head and body about a foot according

to Ilutton, tail 1'5 inches, ear from base 1-5, hind foot 1-55,

longest spines 1*05
; extreme length of skidl 2-05 (in another skull

2"3), zygomatic breadth 1*2 (and 1"35).

DhtrUmtion. Apparently found throughout a large part of

Afghanistan ; the type was from Kandahar. This species lias

been found near Quetta by Ilutton, St. John, and others.

Jfahiis. Ilutton says :
—" They feed on slugs and Helices, with

which the fields at Kandahar are overstocked ; they also pny on

worms, insects, and lizards. They hide during the day in holes,

and come out in the evening to feed. They retire to hybernate in

deep holes in the earth in the end of October or beginning of

November, according to the season, and remain in a semi-torpid

condition till Eebruary, when they again appear."

100. Erinaceus jerdoni. Anderson's Hedgeliog.

Eriuaceus jerdoni, Anderson, J. A. S. B. xlvii, pt. 2, p. 200, pi. \ a

(1878); id. Cat. p. 105; Dobson, Mon. Ins. p. JO.

Spines long, each surrounded by about nineteen luberculated

ridges, those on the forehead commencing betw(>en the ears in t\\o

belts divided by a nude area along the middle of llie head. ]<]ars

large, subtriangular. Eeet well develo])ed ; claws strong ; liind

foot with a large posterior pad in the middle opposite the halhix.

Skull more elongate than in other Indian species, with a per-
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fectly formed zygomatic arch. Second upper premolar \\e\l deve-

loped, in the same general line as the other teeth, and with three

roots.

Colour very dark. The head and the ears outside are grey

covered with white and dark brown or black hairs mixed, the inside

of the ears white. Chin, throat, and sides of neck whitish ; chest

whitish brown ; remainder of lower parts, limbs, and tail dusky
brown, darkest posteriorly.

Spines dusky at the base, then white, followed by a dark band,

then another white one, and a long black tip. This is the usual

coloration ; but on the foi-ehead there are, in some cases at all

events, three white and three black rings; again, in some speci-

mens the rings are less numerous than usual.

Dimensions. Head and body 7'5 inches, tail 1'25, ear from base,

1*4, hind foot without claws 1-5, longest spine 1*15
; extreme length

of skull nearly 2, zygomatic breadth 1*1.

Distribution. The Punjab and Sind. The most north-westerly

locality recorded is Thai, Karram valley. Specimens from Find
Dadun Khan, referred by Blyth to E. coUaris, are identified ^^ ith

the present species by Anderson. Other localities are liajanpur,

liohri, and Karachi.

Nothing is known of the habits.

A f(n-m allied to E.jerdoni, but distinguished by its larger size

and very long spines, E. rnacracantJius, has been obtained at Kan-
dahar and at Dizak in Persian Ijaluchistan as well as in Persia, and
will in all probal)ility be found in Eastern Baluchistan also *. It is

described and figured in ' Eastern Persia,' ii, p. 27, pi. i (see also

Scully, A. M. N. H. ser. 5, viii, p. 224). The ears are large and
pointed. The spines on the head are divided, and the second pre-

molar three-rooted. The colour of the spines is usually black at

the tip and for the terminal third ; the basal two thirds bro\\n,

with two white rings. The face is covered \\ith black and white

hairs mixed ; lower parts to breast inclusive white ; abdomen
brown, becoming blackish behind ; tail and all limbs blackish brown.

Albino individuals appear common. Head and body 9'5 inches,

tail 1"25, ear from base 2, longest spines 1*5, length of skull 2-2.

ir>7. Erinaceus pictus. Stoliczlrt's Hedgeliocj.

Erinaceus pictus, Stoliczha, J. A. S. B. xli, pt. 2, p. 223 (1872) ; An-
derson, J. A. S. B. xlvii, pt. 2, p. 203, pi. iii. ; id. Cat. p. 159

;

Dobson, Mon. Ins. p. 13.

Spines commencing on the forehead in front of the ears, and
divided by a nude median space on the top of the head ; each

spine surrounded by seventeen to twenty-two finely tuberculated

ridges. Ears rounded, longer than in E micropus, and rising,

* Murray ('Indian Annals,' i. p. 118) states tliat he has this species from
Zanclra and Sir-i-Bolan, uear Quetta.
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when erect, above the spiues. Feet small and short, with very

short toes ; nails small.

8kull short and wide across the zygomatic arches, which are per-

fect, with a well-developed malar bone. The second npper premolar

small, externally situated aud single-rooted, but by no means so'

minute as in E. micropiis.

Colour pale, identical with that of E. microims. Muzzle, inclu-

ding the eyes, and a band from the eyes to the side of the neck,

lower half of fore limbs, lower abdomen, rump, tail, and hind limbs

bi'own ; forehead, sides of neck, aud underparts to alidoinen white.

Spines white or yellowish white, with a broad subterminal baud
brown. Tip white, the extreme point occasionally dusky.

Dimetisions. Head and body in males 6 to 7'75 inches, in females

5 to 6, tail 0*5 to 0*8, length of ear from base 1 to 1*4, fore foot

0-7, hind foot 1, longest spine 0*75; extreme length of skull 1*6,

zygomatic breadth 1.

Disirihution. North-western India, the Punjab, Siud, Cutch, and
Eajputana, as far east as Agra aud Goona.

Habits. This animal is usually found during the day in holes,

such as deserted fox-burrows or under tufts of grass. It appears

to be by no means rare in the drier parts of North-western India,

but, owing to its nocturnal habits, is but rarely seen. Its food and
habits in general are but little known, but doubtless resemble those

of other species.

108. Erinaceus micropus. The South-Indian Hedgehog.

Erinaceus micropus, Blyth, J. A. S. B. xv, p. 170 (184G) ; xxii, p. 582

;

id. Vat. p. 80; Jerdon, Mam. p. 03; Anderson, J. A. S. B. xlvii,

pt. 2, p. 200, pi. V a ; id. Cat. p. 159 ; Dubsan, Moii. Ins. p. 14.

Eriuaceus nudiventris, Ilorsf. Cat. p. 136.

Mollu-yelli, Tam.

Spines commencing on the forehead in front of a line between
the inner angles of the ears and divided by a nude median space on

the top of the head. Each spine with seventeen to twenty-two

longitudinal minutely tuberculated ridges. Ears rounded at the

tip, not rising above the spines. Eeet short, with short claws.

Hair on lower parts thin.

The skull is distinguished from that of every other species of

the genus by the imperfect zygomatic arch, the malar bone being

absent and represented by cartilage. The cranium is longer and
narrower than that of E. 2^u-ti(s. The second upper premolar is

exceedingly small, scarcely discernible without a lens, external to

the genei'al line of the teeth, and one-rooted.

Colour pale. Muzzle, including the eyes, and a band from the

eyes to the side of the neck behind the gap(>, lower (distal) half

of fore limbs, hinder abdomen, and rump, \\ith <he hind feet and
tail, brown ; a broad band on the forehead, sides of lU'ck, throat,

chest, aiul anterior abdomen, with the sides of the body below the

spines, white.
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vSpines white or yellow, wil h a dark broad subterminal band

;

tip white.

Dimensions. Head and body inches, tail 0-5, height of ear

from base 1 to 1*1, hind foot witliout claws 1*1, longest spine 0'8.

Sknll, total length 1*75 inches, basal length 1*65.

Distribution. The plains of Southern India, in the neighbourhood

of Madras, Trichinopoly, Coiinbatore, &c. Other localities, such

as Cottjam, in Travancore, require contirmation, and the repeatedly

asserted occurrence of this form on the Nilgiris is shown by

Anderson to be incorrect; the animal is, however, found on the

eastern slopes towards the base. The northern range of the spe-

cies is not known, but if any hedgehog be found in the Bombay
Deccan, as stated by Adan)s and apparently confirmed by later

observers in the ' Bombay Grazetteer,' it is probably the present

species. It is remarkable, however, that none was obtained by

Sir W. Elliot in the Southern Mahralta country, and I do not re-

member ever seeing a hedgehog myself in the Bombay Deccan or

the Central Provinces. If, as Kelaart thinks probable, there is a

hedgehog in Ceylon, it is most likely to be E. micropits.

Nothing especial appears to have been recorded of the habits of

this species.

Other Asiatic species of hedgehog are E. aur'.tus from Southern

Siberia, the Caspian region, and Mesopotamia, and E. albulus

from Eastei'n Turkestan.

Subfamily GYMNURIN^.

Genus GYMNURA, ITorsf. & Vigors (1828).

Svn. Echinosore.r, Blaiuv. (1831) ; Hylowys, Miiller and Schlegel

\1839).

Fur without spines. Caudal vertebra? numerous and \\e\\ deve-

loped. Hend long, and nose pointed; cars rounded; feet and
claws well developed; tail nearly naked. Skull long; zygomatic

arches very slender ;
palate-bones completely ossified posteriorly,

but with a transverse ridge, as in Erinacens, behind the posterior

molars ; mesopterygoid fossa not terminating behind in a deep

excavation
;
pterygoid fossae broad : an alisphenoid canal present.

Pelvis very narrow, with the ischial tuberosities much prolonged

backwards.

Dentition : i. g, c. ~, pm. ^, m. |^. Middle upper incisors

much larger than the others, and separated from each other; the

next pair are smaller, the outer pair smaller still ; all single-rooted.

The canine is slightly larger than the fir.^t (middle) incisor, and
two-rooted. The first two upper premolars are very f-mall, the

third varies in the tw o species ; the fourth is large, and has four

roots. The molars are similar to those of Erinacens.
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In the mandible the lower incisors diminish progressively behind ;

the canine is larger, and resembles the up])er canine, Init has only

one root ; the first two premolars are small, the third larger, the

fourth still larger, and higher than the molars, of which the first,

as in the upper jaw, is the largest tooth in the jaw, the others

diminishing in size progressively.

The vertebral formula differs considerably in the two species.

Mammse two pairs : one thoracic, near the axilla, the other pair

inguinal.

Both forms of Gymnura somewhat resemble large shrews. Until

lately they have been placed in distinct genera, the smaller form
being classed as HyJomys ; but Dobson has united them, and
although I feel some misgivings as to their being congeneric, there

can be no doubt about their near relationship. . Both occur in

Burma, but are unknown west of the Bay of Bengal.

Synopsis of Burmese Species.

A. I^arger ; head and body 12 to 14 inches ; tail tln-ee

fouvths that leno-th G. rafflesi, p. 220.

B. Smaller ; head and body about 5 inches ; tail one
sixth that length G. suilla, p. 221.

109. Gymnura rafflesi. Baffles''s Gymnura.

Viverra pyirimu-a, liaffcs, Tr. L. S. xiii, p. 272.

Gymnnra rafflesii, Ilors/icid (md Viyors, Zool. Journ. iii, p. 24S, pi. 8
(1827) ; Cantiir, J. A. S. B. x\, p. IJJO; li/yi/i, Cat. p. 81 ;

7/'.

JJltnif. J. vl. <S'. L'. xlvii, pt. 2, p. 150,- Anderson, Cat. p. 108;
Uohson, Mun, Ins. p. 3.

Fig. 57.— Gynumui ruffltsi.

Tail about three fourths the length of the head and body, com-
pressed towards the tip, naked, scaly, the scales small and arranged

in rings, between which short hairs project, liccoming coarse

bristles on the undei- sin-face, ^\here the scales are more convex

and more distinctly imbricate than above. Ears short, rounded.
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almost naked. Body clothed with hair of two kinds, the under-

fur soft and woolly, the longer hairs coarse bristles. Claws curved,

not retractile.

ykull very long and narrow, third upper premolar much larger

than the second, and hanng three roots.

Vertebra? : C. 7, D. 15, L. 5, S. 3, C. 28.

Colour. Partly white, partly black, the distribution of the two
colours being somewhat variable

;
generally the head and neck are

white, with the exception of a black patch above and in front of

each eye, and often a variable proportion of black bristles is mixed
with the white of the crown. The anterior portion of the back

is clad with mixed white and black hairs, the proportion varying,

the underfur being blackish. On the hinder back, sides, limbs, and
lower parts the longer hairs are generally black, but in one speci-

men from Tenasserim there was a line of white, down the middle

of the breast and belly. Some Burmese specimens are entirely

white. The woolly underfur is dusky olivaceous at the base on
the upper parts, ashy on the lower, brownish or sooty black at

the tips. Terminal portion of tail usually white.

Dirnemions of a Tenasserim female. Head and body 12 inches,

tail 8*5, ear 1, hhid foot without claws 2-15, extreme length of

skull 2*8. But Sumatran, and especially Bornean, specimens are

considerably larger, the head and body measuring over 14 inches

;

skull 3 to 3*5 in length, and 1*6 across the zygomatic arches.

DistrUmtion. The Malay Peninsula, Sumatra, and Borneo.

Found in the extreme south ot Tenasserim at Bankasun by Mr.
Davison. The occurrence of this species in Mergui had already

been shown to be probable by Mr. Blyth (see J. A. S. B. xliv, pt. 2,

extra number, p. 32).

Habits. Very little is known. The species is purely nocturnal,

and lives under the roots of trees. The contents of the stomach

show that the food consists of insects, amongst which BlatUc, ter-

mites, and various forms of larva? are especially common. The
animal has a peculiar offensive smell, not musky, rather alliaceous,

described to me by Mr. Davison as resembling Irish stew that

had sone bad.

110. Gymnura suilla. The smaller Gi/iunura.

\ /

Fig. 58,— Gijmnui-a sidlla. (Anderson, An. Zool. Kes. pi. vi.)

Hvlorays suillus, Millie)' Sf Schleg. Verhaiull. Mam. p. lo-'!, pi. xxv,

tigs. 4-7, pi. xxvi, fig. 1 (183t)-44) ; Blyth, Mam. Birds Burma, p. 32.
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Hylomys ppgiiensis, BIyfh, J. A. S. B. xxviii, p. 294 ; id. Cat. p. 82
;

Anderson, Tr. Z. >S. viii, p. 4')'A, pi. 04 ; id. An. ZmI, Res. p. 138,

pi. vi ; id. Cat. p. 157.

Gyinimra siiilla, Dobson, Man. Ins. p. 5.

Tail short, one sixth the length of the head and body, almost

naked, and covered with small scales ari-ang(Hl in rings. Ears

rather larger proportionally than in G. mljlesi, rounded, almost

naked. Body clothed with hair of three kinds, the inner tine, the

longer coarse and bristly. Claws stout, but little curved.

Skull not so loug as that of G. rafflesi. Third upper prt>molar

Fig. 59.— Upper teetli of Hyluiiu/s .mi/tics (Anderson).

scarcely larger than the second. VertebriB : C. 7, D. 14, L. C,

S. 4, C. 14.

Colour. Above rusty brown, below pale yellowish white ; the

seminude portions of the limbs and tail brownish yellow. The
hairs on the back are tipped with black.

Dimensions. Head and body 4'9 inches, tail 0"9, length of ear

0*6, breadth the same, hind foot 1. Length of skull 1-4, zygomatic

breadth 0-75.

Dlstribntion. Burma, Malay Peninsula, Sumatra, and Java.

Within our area this animal has been hitherto found in only two
localities rather distant from each other— first by Major Berdmore
near fShwe Gyeng, on the tSittoung(tSitang) river ; secondly by Dr.

Anderson on the Kakhyen hills, east of Bhamo, at an elevation of

JidOO feet. Probably G. snitla exists in many parts of Bui'uia.

Nothing is known of the habits of this species. The above
description is taken from that by Anderson, as I have been unable

to examine a specimen.

Family TALPID.E.

Fossorial, rarely natatorial or cursorial Insectivora, having their

fore limbs more or less modified for digging, and very anteriorly

jdaced, owing to the shortness of the c]a\icles and forward exten-

sion of the manubrium sterni, with which they are articulated
;

with a short humerus articulating with both the scapula and the

clavicle; with \\ ell-developed radius and ulna, but \\itli united

lH)ia and tibula ; without symphysis ])ubis, the ])ubic bones being

w idely separated, while the acetabula are a])i)roximat('d ; with

elongated skull, provided with slender zygomatic arches and
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tympanic bulljB ossese, but without postorbital processes of the

frontals ; aud with a caecumless intestinal canal. (Bobson.)

Although some non-Indiau genera constituting the subfamily

Mi/o(/(diyue are intermediate in form between moles and shrews,

the typical moles, which are the only members of the family

hitherto found within Indian limits, are easily distinguished by

their thick, cylindrical bodies, short legs, and enormous fore feet,

and by their peculiar short, soft, velvety fur, the hairs of which

are set vertically in the skin, not directed backwards.

Skull of Tal2}a europcea. (Dobson, Mon. Ins. pi. xx.)

The eyes ai'e minute and frequently covered by the skin, the
ears short and generally concealed by the fur.

The true molars have always well-defined W-shaped cusps, with
horizontal internal basal processes. The front incisors above and
below are unicuspidate, and the lower are not extended horizon-
tally forward as in the shrews.

The mole family is only found in the Palgearctic and Nearctic
regions, and in a small portion of the Oriental region. The peculiar
section said by Jerdon to occur in Africa consists of the golden
moles, Chn/sochloridw, now placed in a distinct family. Nearly
all the forms are subterranean in habit and, like njost other Insec-
tivora, nocturnal.

Genus TALPA, Linn. (17G6).

Syn. Pa7-ascaptor, Gill, 1875.

Form typical. Legs and feet, the anterior pair especially,

entirely modified for digging, the fore feet, which are normally
turned outwards instead of downwards, being very broad and fiat

and furnished with large claws ; the humerus, radius, and ulna
very short and strong, and the clavicle, in some species, as broad
as long. The great breadth of the fore feet is partly due to a
peculiar development of the pro.ximal inner wrist-bone, or radial
sesamoid, which is a large curved ossicle known as the falciform
bone {os falciforme).
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Dentition: i. g, c. j~p P'^i- 4E4 '^'' ilii' ^"- -jz^- ^^^^ incisors

are cliisel-shaped, and arranged in a semicircular row, as in most

other Mammalia (but not generally in the Insectivora), the median
upper pair slightlj- larger than the others. Upper canines long,

cojiieal, double-rooted. Three anterior upper premolars (two in

T. leucura) small, subequal, double-rooted, the fourth larger, with

three roots, followed by three large molars. Lower canines un-
distinguisliable from incisors ; first lower premolar large, resem-

bling a canine, the next two small, the fourth again larger.

Vertebra) : C. 7, D. 13, L. 0, S. 5, C. 8-12. Mamma) 6.

Moles are more completely fitted for a subterranean life than
any other known mammals, the whole organism being adapted for

burrowing. Three species have been recorded from the Hima-
layas, Khjisi Hills, and Burma.

Sijnopsis of Indian and Barmese Species.

Tail subeylindrical, one fourth leugth of bead and

body
;
pm. ^^ T. europcea, p. 224.

Tail very short, concealed by tlie fm-
;
pni. ^^^ , . T. niicrura, p. 225.

Tail club-shaped; about one twelfth of total length

;

pm. rzi ^' I'^'fc^o'") P- 22G.

111. Talpa europaea. The European Moh.

Talpa europrea, L. Syst, Nat. \, p. 73 (176G) ; Dvhson, Mou. Ins.

p. 137.

Talpa macrura, Ilodgs. J. A. S. B. xxvii, p. 17G; Jcrdon, Mam.
p. 51.

Tail about one fourth to one fifth the length of the head and
body, slender, nearly of the same thickness throughout, clad with

hair. Feet thinly clad with hair above.

The fourth upper premolar without any distinct internal basal

process. The fourth lower premolar decidedly smaller than the

first.

Colour. Black, varying to bluish black or sooty black, and occa-

sionally to grey, yellow or even white. The basal portion of the

hairs is dark leaden grey, the extreme tips often more or less grey.

There is scarcely any difference in tint between the upper and
lower parts.

Dimensions. In an adult European male, head and body 5*5

inches, tail 1*35, fore foot and claws 0-9 long, 0'7 broad, hind foot

and claws 0-85 long. Basal length of skull 1*25, total length 1*4.

The type of Mr. Hodgson's T. macrura measured : head and
body 4 inches, tail 1^^ without hair, l^j with, fore foot and nails |.

These measurements were perhaps taken on the skin.

Dintrihution. The greater portion of th(> Pahrarctie region from
England to Japan. There are specimens from the Altai mountains
in the British Museum. A solitary example was procured by Mr.
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Hodgson at Darjiling. I cannot see any evidence in Mr. Hodgson's
description or in his MS. notes, now in the Zoological (Society's

Library, that he examined this raole in the flesh ; and as not one of

the numerons collectors in Darjiling, since Mr. Hodgson's time, is

known to have come across a second specimen, I cannot help

doubting whether the type of T. macrura may not be a European
skin, accidentally mixed with Mr. Hodgson's collection. A secoiid

specimen in sjjirits has been found amongst the collections of the

Indian Museum, now added to the British Museuu), but no
locality is recorded. It is worthy of note that, as I am informed

by Mr, Oldfield Thomas, a skull from the Altai shows a slight

difference in the form of one of the upper molars from European
specimens, whereas the supposed Himalayan skull exhibits no such

distinction.

Habits. Moles live in burrows dug by themselves, and of com-
plicated form. These have been described by many writei's. The
abode itself is usually under a hillock, or beneath roots of trees,

and consists of a central chamber with passages leading to two
circular galleries, one higher in position and smaller in diameter

than the other. Several diverging runs lead from the larger

gallery, one alone (the main run) being of great length, and con-

ductiug to the burrows dug in various directions for the purpose

of procuring food. The last are extended daily, and their preseiice

indicated on the surface by small piles of earth, the well-known
mole-hills.

The principal food of the mole consists of earthworms, insects

and their larva?, snails and slugs ; mice, shrews, and even frogs are

also devoured. No animal is more voracious. Males are more
numerous than females and fight for the possession of the latter.

The pairing-time is about March in Europe, the period of gestation

six weeks, and from four to six young are usually produced at

once. Moles take to water reacHly and swim well.

112. Talpa micnira. The slwrt-taUed Mole.

Talpa micrura, Hodfjs. J. A. S. B. x, p. 910 ; Blyth, J. A. S. B. xi,

p. 95 ; xix, p. 215, pi. iv, fig. 2 (skull) ; id. Cat. p. 88 ; Jerdon,

Mam. p. 51 ; Dohson, Mon. Ins. p. 139.

Talpa cryptura, Blyth, J. A. S. B. xii, pp. 177, 928.

Fariam, Lepcha ; Biyu-kantyein, Bhot.

Tail extremely short, nearly naked, and completely concealed by
the fur ; caudal vertebrse 8. Eeet nearly naked above. Eyes
covered by skin.

Fourth upper premolar with a large internal basal process.

Eourth lower premolar as large as the first or larger.

Colour uniform velvety black when fresh, with a more or less

silvery grey gloss ; basal portion of fur leaden grey to leaden

black. Dried skins are often brown. Snout and feet whitish or

pale flesh-colour.

Dimensions in spirit : head and body 4*75 inches, tail 0*2, fore

Q
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foot and claws O-O, liind foot and claws 0'8. In fresh specimens

the head and body measure 5 to G inches. Length of skull 1"37

inclies. AVeight 2| oz.

DUtr'diution. The south-western Himalayas, especially Nejial

and 8ikhim, and the hills south of Assam. About Darjiling this

animal occurs at a moderate elevation, 500U or (3000 to bOOO feet,

Fig. 61.— TaljM micrtira. (From Hodgson's drawings.)

and is common near the station. It may be found at lower levels.

Dohson gi\es Kashmir amongst the localities, perhaps on the

authority of Mountstewart Elphinstone (' Caubul,' p. 142) ; hut in

this case, and in Kumaon, where also moles have been said to

occur (As. Ees.xvi, p. 153), it is possible that piles of earth thrown
out by JVesol-ice have been mistaken for mole-hills. The instances

mentioned are quoted by Blyth (J. A. 8. 15. xi, p. 95).

Hahits. Around Darjiling the short-tailed mole inhabits the

deep bed of black vegetable mould found w here^er the original

forest has not been destroyed. This mould contains cart hw onus
and larva; of insects, the chief food of moles, in abundance.
Jerdon noticed that the runs of T. inicrura often proceeded from
the base of one great oak to that of another. ISuch runs are not
maiked by mole-hills, as in the case of the European species.

Nothing is known of the breeding of T. micrura.

113. Talpa leucura. T/ie wJilte-kiiled Hole.

Talpa leucma, UlijfJi, J. A. S. B. xix,p. 215, pi. iv, fip-8. 1, 1 a (slaill

iV- tail) (1^<50) ; XX, p. 518 ; xxviii, p. ii04 ; id. Cut. p. 8« ; id. IMam.
Birds Btiniia, p. 'Al',\ A^uhrsv^i, Cat. p. 170.

I'arascaptor leutura, Uubsvn, Mon. Ins. p. 140.

Fig. 62.— Dentition of Taljw Icvmra. (Dobson, Mon. Ins. pi. xx.)

Snialler than T. viicruni, and muzzle shorter. Tail about one
twelfth of total length or rather more, club-shap(>d, being thicker
towards the end than near the base, thinly clad, the hairs coarser
and longer than those of the body. Caudal vertebne 8. Eyes
covered.
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Upper premolars only three (so that there are six teeth only

behind the canine instead of seven as in the other moles), third

\A ith a lar^e internal basal process. In the lower jaw the second

and third premolars are small and very closely packed, the fourth

is equal in size to the first.

Colour uniform brown in all skins I have examined, but de-

scribed as black by Andersoji, perhaps variable. Basal portion of

fur leaden black. Tail-hairs whitish or v\ hite.

Dimensions. An adult female in spirit measured : head and body

4g inches, taU g. Total length of skull 1-2 inches, basal length 1.

Distribution. 8ylhet and the Khasi and ISaga hills, south of

Assam; found up to 10,000 feet above the sea. This species was
also obtained by Major Berdmore in the valley of the Sittoung

riAer, near Shwegyeng, and probably exists in places throughout
Burma.

Xothing is known of the habits of this mole.

Some years since, the Eev. H. Baker found black A'elvet-coated

animals that he took for moles in Malabar (J. A. S. B. xxviii,

p. 280) ; but although it is difiicult to say what they were, espe-

cially as the feet were mole-like, the coloration (black above, white

below) is remarkable in the genus Tali)a. No animal hitherto

described from Malabar coincides with Mr. Baker's description.

Two remarkable genera of Taljnda', each represented by a single

species

—

Scajytovijx fuscicaudatus * and Urojisilus soricijjes f—have

been described from Eastern Tibet by A. Milne-Edwards. The
first is about the size of a common mole, but with narrower fore

feet, the colour is brown. The second is smaller, and has the feet

of a shre\^', whilst its dentition is somewhat intermediate between

a shrew's and a mole's.

Other Asiatic genera are Myogcde, Scajptocliirus, and Urotrichus.

Family SORICIDJ]].

Terrestrial, rarely natatorial Insectivora, with narrow elongated

skulls, without postorbital processes or zygomatic arches. The
tympanies are annular, not forming bullae ; there is no symphysis

pubis X, the tibia and fibula are united; and the molars have well-

developed W-shaped cusps. (Dohson.)

All shrews are covered \\ ith hair, generally very soft ; the head

is long, the eyes small, the snout very pointed and projecting very

considerably beyond the lower lip ; the ear-conch, when present,

rounded and somewhat resembling the human ear in shape. The
pointed nose, rounded appressed ears, and the teeth at once

distinguish shrews from rats and mice, va ith which the former are

often popularly confounded.

The dentition is characteristic of the family. Dobson has

* EecLerehes Mam. p. 278, pi. 38 b, fig. 4, and pi. 40 b, fig. 2.

t Ihid. p. 21-2, pi. 40. fig. 1, and pi. 40 a, fig. 1.

I Ander.son describes Anurosorcx as Laving a short symphysis pubis.

q2
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ascertained (Jour. An. Phys. xx, p. 359) that tliere are no lower

canines. Tlie two front teeth in each jaw (median incisors) differ

from all the others : in the upper jaw they are curved, and bear a

more or less prominent posterior basal cusp ; in the lower jaw

they are long, they project horizontally forward, and are sometimes

slightly carved upwards at the end. Behind the anterior pair of

upper incisors come a variable number of small incisors and pre-

molars, amongst which the small canines can be recognized only

by their position immediately behind the premaxillary suture,

which, however, is only visible in very young animals. The last

premolar is large, and there are always three upper molars on
each side, the hinder much smaller than the others. There are

always 12 teeth in the lower jaw—4 incisors, 2 premolars, and G

molars ; whilst the number in the upper jaw varies from 14 to 20.

Some genera are distinguished by having the teeth tipped with

brown, in others the teeth are white throughout.

vShrews have the widest distribution of au^^ family of Insectivora,

being found throughout the temperate aud tropical portions of

Europe, Asia, Africa, and North America, with many of the

adjacent islands.

The following account of the shrews of India is in great part

derived from Mr. Dobson's notes, prepared for the third part

(not yet published) of his Monograph of the Insectivora. The
classification and most of the synonymy are his, and I am greatly

indebted to him for the assistance he has given to me in dealing

with one of the most difficult groups of Indian mammals.
A monograph of the Indian forms known to him was published

by Blyth in 1855 (J. A. 8. B. xxiv, p. 24), and Anderson has

published two papers on the subject (P. Z. S. 1873, p. 227, and
J.A. S. B. xlvi, pt. 2, p. 261).

The Indian genera of shrews may be thus distinguished :—

-

A. Teeth tipp>'d with reddish browu SoRicuLUS.
B. Teeth entu-ely white.

a. Tail without iuferior fringe of white hairs

:

terrestrial.

a'. IG or 18 teeth in upper jaw; ear-conch and
tail well developed Chocidura.

h'. 14 upper teeth ; ear-conch small ; tail very
short Anurosoekx.

b. Tail with an iuferior fringe of white hairs

:

aquatic.

a'. Ear-couch developed Chimarrogalk.
h'. Ear-conch wanting Nkctogale.

Genus SORICULUS, Blyth (1855).

Terrestrial. Ears small, hairy, moi'e or less hidden by the I'ur.

Tail iiairy, but not provided with any scattered long hairs, nearly
cylindrical and tapering very gently, greatly resembling that of "a

mouse. Eur soft and velvety.
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Teeth tipped uith reddisli hroivn ; tliis wears off to a great extent
in old animals and sometimes disappears entirely, but traces can

geiierally be detected : i. 1^% c. ^~\ pm. \% m. 3l3= 30. Middle

upper incisors with the anterior cusp bitld, the inner point short

Fig. 03.—Incisors, canine, and premolars of Soricnlxs lugresccns. (Dobson,
Mon. Ins., from an unpublished plate.)

and small, lateral incisors and canine subequal in size, anterior

premolar minute. Lower anterior incisors elongate, running back
beneath the two next teeth and bearing a small projecting knob
above, just in front of the next incisor ; lower preniolar bicuspid.

Vertebrte: C. 7, D. 12, L. 6, S. 5, C. 17. The osteology is

briefly described by Anderson in his Catalogue of the Mammalia.
He shows that Soncidus presents some resemblance to Talpa,

although the pelvis resembles that of Crocidura, not that of

Anurosorex.

Soricidus is the only representative in India of the brown-
toothed shrews, which are, with this exception, confined to the

Pala-arctic and Nearctic regions, and include Sorex, Crossopus, and
Blaniia.

Synoj^sis of Indian and Burmese Species.

A. Second upper incisor smaller than third; tail

about half the lengtli of the head and body. . S. 7ii[/resccns, p, 229.

B. Second upper incisor larger than third.

a. Length of tail about equal to that of head
and body S. caudatns, p. 230.

b. Length of tail about half as much again as

that of head and body 'S'. macnirus, p. 231.

114. Soriculus nigrescens. TlieSihhim hroivn-toothed Shrew.

Corsira nigrescens, Gray, A. M. N. H. x, p. 201 (1842).

Sorex aterrimus, JBlyth, J. A. S. B. xii, p. 928 (no description) ; xxiii,

p. 733.

Soricidus nigrescens, Bhjtli, J. A. S. B. .xxiii, p. 733; xxiv, p. 36;
Jerdon, Mam. ]). 59 ; Anderson, Cat. p. 204.

Sorex sikkimensis, Hodysun, A. M. N. IT. ser. 2, iii, p. 203 (1849)
(no description): xvi, p. Ill (1855) ; Ilorsfield, Cat, p. 136.
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Sorex olifrurus and S. holosericous, Hodgs. Cat. Mam. Si-c. Nepal Sj-

Tibet B. M. 2nd ed. 1803, pp. 8, 9 (uo descriptions).

Tnng-zhing, Lepclia ; Chika, Newari.

Muzzle thickly furred. Ears small, bairy, completely hidden by

the fur. Feet very thinly clad above and scal_y. Claws long and

straight, especially on the fore feet. Tail varying from one half of

the head and body, or rather less, to about three fifths ; round (or

tetragonal), tapering very gently, thinly covered with short hairs,

arising from between small scaly rings. Fur soft, dense, velvety.

The third upper incLsor is a little larger than the second, the

canine or third single-cusped tooth a little smaller. The minute
fourth single-cusped tooth or first premolar is only just \isible from
the side.

Colour deep glossy brown, almost sooty black in some cases, dark

glossy rufescent brown in others, almost the same throughout,

scarcely paler below, a greyish tinge on the abdomen ; basal three

fourths of hairs leaden black. Feet brown above ; tail dusky above,

scarcely paler below.

Dimensions. In a large female, snout to vent 3'4 inches, tail I'Co,

hind foot 0-54 ; in another specimen these measurements are 3,

1-82, and 0-55. Basal length of skull 0-8.

iJistrihution. This shrew has hitherto only been found in Sikhim
and Nepal. It is common near Darjiling at elevations of about
4000 to 6000 feet, and perhaps higher. I learn from Mr. Dobson
that he has received a Soriculus from IManipur, possibly referable

to this species, but probably distinct, being smaller, with a propor-

tionally longer tail. The genus will doubtless be found in the hills

south of Assam.
Nothing is known of the habits of S. nif/re.wens ; it is probably

a burrower, living in the forest soil.

115. Soriculus caudatus. JToJfjHonshrown-tootJied Shrew.

Sorex caiidiitiis, IIodt/s<,'n, A. M. X. 11. ser. 2, iii, ]). 20.3 (1849) (no
description); Jlor-^ficld, Cat.^. 13-j (18ol).

Sorex leuco]is, Ilodf/sov, Ilorsf. A. M. N. II. ser. 2, xvi, p. Ill (ISoo);
Jerdmi, Main. p. oO.

Corsira caiidata, Bliifli, J. A. S, B. xxiv, p. 37.

Corsira alpina, Tomes, A. M. N. II. ser. 2, xvii, p. 27 (bS;")!)) ; Bhjth,
Cat. p. 8(> ; yTerdon, Mam. p.'O].

Sorex lionioiirus ?, Ilodys. Cat. Mam. Sfc. Nepal ^- Tibet B. 4/. 2Md
ed. 181)3, p. 8 (no description).

Soricuhis ^"-nicilicaudn, Anderson, J. A. S. B. xlvi, pt. 2, p. 282.
Soricuhis caudatus, Anderson, Cat. p. 200.

Body shorter, but limbs longer proportionally than in S. nii/rcs-

cens. Muzzle very thinly clad with hair. All the lower ])ortions

of the limbs nearly naked. Hind feet slender. Claws short. Tail

long and slender, alxnit the same lengtlias the head aiul bodv,
varying from a Jittle less to a little more, round or teti-agonal,
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thinly clad with short bristly hairs. Ears hairy, partially hidden
in the fur. The second upper incisor is distinctly larger than the
third, which again exceeds the canine.

Colour brown, blackish to reddish, basal portion of fur dark
leaden black.

Dimensions. Snout to vent, in one specimen, 2*46 inches, tail

2-57 ; in another, 2-35 and 2-15
; hind foot 0-52

; basal length of

skull 0*06. According to Hodgson's measurements some indi-

viduals are as much as 3 inches from snout to vent.

DistrihiUion. 8ikhim, near Darjiling, and in the interior oE the
hills, but not, as Jerdon supposed, at a great elevation, tlie locality

Kedam, whence, in Hodgson's MS. notes, S. haoops is said to have
been brought, being only 6000 feet above the sea.

110. Soriculus macrurus. The lonj-taihd Shrew.

Sorex macrurus, Hodijson, Cat. Mam. Sj-c. Nepal Sf Tibet B. M. 2iul

ed. 18G3, p. 9 (uo description).

Body and limbs slender. Muzzle hairy, well clad. Limbs tliinly

furred. Tail round, thin, very long, about half as long again as

the head and body together, thinly clad with short hair. Ears

hairy, partially concealed by the fur, which is long and soft.

Second upper incisor distinctly larger than the third, which

exceeds the canine in size in about the same proportion. Anterior

upper premolar very small.

Colour uniform blackish brown, basal portion of hairs slaty.

Dimensions of an adult male from Darjiling: snont to vent 2*1

inches, tail 3-4, hind foot 0-57, ear fr()m orifice 0*28, basal length

of skidi 0*58. Hodgson gives measurements of larger individuals,

one 2-7o inches from snout to vent, tail 3'7o, another 2*5 and 3-75,

Distribution. The tvpes came from Darjiling ; I once picked up
in the station a dead specimen, that of which the measurements
are given above. Hodgson's types appear to be lost, but his

drawings and notes are sutHcient for identification.

Genus CROCIDURA, Wagler, 1832.

S^'n. Pachyura, Selys-Loiigcliamps ; Ferociihis,\\>i\-Aart.

The head is long, the snout pointed, the sides of the muzzle

more or less swollen and covered with numerous long vibrisste

;

the nostrils open laterally. The eyes are sujall and nearer to the

orifice of the ear than to the end of the snout. Ears of consider-

able size. The tail isVell developed, and in most species tapering

antl clothed with short hairs, amongst which are scattered much
longer hairs.

On each side of the body there is a gland varying greatly in

development in different species, and absent in the females of some.

The orifice of this gland is surrounded by short stifl: hairs directed
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inwards. The secretion has a stronf^ smell of musk and appears to

be produced in much greater abundance during the rut ting-season.

In some of tlie smaller Crocidune, indeed, the gland cannot be de-

tected at other times.

The genito-urinary and anal orifices both open into a p-hallow

cloaca. There are b mammae, all inguinal, and situated very far

Fig. 64.'—Skull of Crocidura murina.

back. The sexes are often very difficult to distinguish if the

mannnse are not developed, the male organ being retractile and the

testes internal. The teeth are white throughout, the total number
,,Q on • 3—3 1—1 ,.,„ 1—1 or 2-2 ___ ?^Z
28 or 30: i. ^^y, c. -y ,

pm. —j^^^—

,

•!^. The anterior

incisors are strojigly hooked and have a basal cusp of moderate

size ; the next incisor on each side is larger than the two or three

following teeth, the first two of which, the third incisor and the

canine, do not differ greatly in size : whilst the anterior premolar is

small in some species {Pachyiira), absent in others (CVoc(W»m)

;

when present it is the smallest tooth in the jaw. All the teetli

enumerated are conical except the first. The second premolar is

a broad tooth with several cusps, and approaches the molars iu

shape.

This genus is widely spread in Asia, Africa, and Europe, and

has several representatives in India, but the species are very

variable and dillicult to discriminate. One principal reason, besides

variability, for the large number of nominal species in this genus

lies in the fact that it is frequently impossible by external charac-

ters, and even, by an examination of the teeth, to ascertain whether

individuals are adult. The teeth are fully cie\eloped and the

animals breed freely long before they attain their full growth.

Most of the sutures of the skull, too, are anchylosed at an early

nge, the jiremaxlllary suture (which in most mammals does not

disappear before maturity) being closed in shrew s at birth or very

soon after. The best test of full growth in a shrew's skull is tlie

anchylosis of the basi-occipital sulure, lying just between the

annular bullic : the ejnphyses of the limlnbones, too, would doubt-

less serve to show whether an animal is mature or not.
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Spioj)sis of Indian, Ceyloncse, and Burmese Species.

A. Four smiiU conical teeth, the hiudmost very
small, behind each anterior upper incisor.

(Paclit/ura.)

a. Size large, rarely in adults less than 4 inches

from snout to vent *,

a'. Ears almost naked, fore and hind claws
suhequal.

a". Feet brown above, hair on their upper

surfaces brown C. miin'na, p. 233.

b". Feet Hesh-coloured or yellowish white,

naked or clothed with white hair .... C. cceruh-a, p. 236.

b'. Ears covered with hairs ; fore claws twice

the size of hind claws C. macropus, p. 237.

b. Size moderate, snout to vent 2-5 to 3'5 inches.

a'. The hind foot from heel double the length

of the fore foot from wrist C. lidioiia, p. 238.

b'. The hind foot about 1^ times the length

of the fore foot.

a". Snout to vent * about 3-4 inches, hind
foot 64 C.i-ubicmuht,^.2S9.

b". Snout to vent about 3 inches, hind foot

0'5 C. leuvor/enijs, p. 230.

c". Snout to vent about 2"75 inches, hind
foot 0-6 C. dayi, p. 240.

c. Size very small, snout to vent rarely exceed-

ing 2 inches.

a'. Tail more than two thirds the length from
snout to vent C. Jiodc/s^oni, p. 240.

v. Tail less than two thirds the length from
snout to vent C. i^errottdi, p. 2JL

B. Three small conical teeth behind each anterior

upper incisor. {Crocidura.)

a. Tail very thinly clad with hair, scales distinct.

a'. Snout to vent about 3 inches ; tail and
feet dark Cfid/f/inosa, p. 242.

b'. Snout to vent 2 to 2j inches C. hori<fieldi, p. 242.

b. Tail well clad, scales concealed by the hair.

«'. Fvu" dark throughout, or nearly so C fitmi(/<d(t, p. 243.

b'. Fur of lower surface always pale and
often white . . .

.' C. aranea, p. 244.

117. Crocidura murina. The hroivn musl- SJn-eiu.

Sorex murinus, L. Sj/sf. Nat. ed. xii, p. 74 (1706).

Sorex myosurus, Pa/las, Act. Acad. Petrop. 1781, pt. 2, p. 337, pi. iv

(1785).

Sorex serpentarius. Is. Geoffroy, lielangcr, Voy. Zaol. p. 119.

Sorex neniorivagus and soccatus t, Hodgson, A. 31. JV. II. (1), xv,

p. 269 (184.5).

Sorex murinus, grifRthii, and niger, Ilorsjteld, Cat. pp. 134, 135.

Sorex kandianus,montanus, and ievvug'meus^Kc/aart, Prod. pp. SO, .31.

Sorex saturatior, Hodgson, A. M. N. H. ser. 2, xvi, p. 110 (1855).

* This measurement in shrews is always to the posterior margin of the anal

orifice.

t The type sent xmder this name to the British Museum was SoriculKS

nigresceiis (see Blvth, J. A. S. B. xxiii, p. 733, note).
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Sjrex mnnnin,serpoutavius, soecatin, lUMiiorlvai^iis, hateroJun, niger,

femi^'hiJiH, awl niDiitauus, Blifth, J. A. S. li. xxiv, |)p. 28-."}±

SjrexsiTpentariin, viridesceii?!, soccatus, «/<;/Ljtlei-i, BUjlh,J. A. H. B.
xxviii, pp. '26\, 2S5.

Soi-ex albiniH, iiuiriiuis, grifRthii, serpentariiis, soccatiH, het >rodon,

and nigcr, Jilyth, Cat. pp. 80, 84.

S irex iniiriiuis, nemori vagus, serpeutarius, saturatior, tytleri, niger,

and soccatus, Jerdon, Mam. pp. oi, 5"), 515, 57.

Cro:ndura(Paehyura) blythii.peali.ina, a/uZblanforcUi, Anderson, J. A.
S. B. xlvi, pt. 2, i)p.

2i>4-2(Jl.).

Cro^iduia murina «>w/ niontana ?, Andjrsm, Cat. pp. 180, 19-"J.

Fig. 65.

—

Crocidtira nmrina. (From a drawing by Col. Tickell.)

Teeth in upper jaw 18. Size large, but varyiug considerably.

Snout hairy, not much swollen at the sides. Ears large, rounded,

almost naked or thinly clad with short hairs. Feet covered witli

hair above, the pes or hind foot from the heel about one and a half

times the length of the manus or fore fot)t from the wrist ; claws

well developed, those of the fore and hind extrt^nities differing but

little in size. Tail thick at the base and tapering, varying from |-

to I the length of the head and body, thinly covered with short hair,

amongst which a few very long hairs are interspersed. Ynv of the

body rather coarse. Lateral glands well developed, round.

The basal cusp of the anterior upper incisor, the third incisor,

and the canine are of very nearly the same size ; sometimes the

canine is larger than the third incisor, sometimes the two are equal.

As a rule, al)out half of the small iirst upper premolar is visible

from the outside between the canine and the second preir.olar, but
there is some variation. The second upper incisor is approximately

of the same height as the middle cusp of the second or large pre-

molar.

Colour either some shade of brown throughout, the lower parts

being a little paler and greyer, and the basal portion of (he fur

dark slaty, or else dark ashy grey, sometimes l)laclvisli, with more
or less develo])ed ferruginous or brown tips to the fur. The brouii

form varies from light to very dark blackish brown. The oars,

feet, and tail brown, the skin of those parts dusky, not llesh-

coloui'ed as in C. aaraleu.
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Dimensions. A large male from Nepal measured from snout to

vent 5"o inches, tail 3*-l:, height of ear from orifice 0*38, hind foot

from heel (claws not included) OO. In a large female from Dar-

jiling the corresponding dimensions were 5*3, 3*2, 0-43, and 0*78.

In a smaller, perfectly adult, female from Mari (Punjab) the mea-
surements were 4, 2-7, 0*4, and 0*72. AVith this and ocher species,

it must be borne in mind, as ali'eadj mentioned in the description

of the genus, that immature specimens cannot be distinguished by

their external characters.

Varieties. The common Himalayan form {S. r/riffithi, HorsP.,

and >S. sataratior, Hodgson) is deep brown in colour, with longer

and thicker hair than the form occurring in the plains of India.

The latter is often lighter brown in colour (Sorcx' ti/tleri, Blyth,

and Crocidura blunfordi, Anderson), but the deep rich brown variety

Fig. 66.—Upper incisoi's, canines, and premolars of Crocidura miirlna, var.

montana, from below. (Dobson, Mon. Ins., unpublished.)

is prevalent in Burma and the Malay countries and may be con-

sidered typical ; the most important of the other varieties is

the dark ashy grey type {Sorex serpentarias, S. Tcandiamis, &c.),

often with brown or ferruginous tips to the fur (S. ferntr/ineiis).

A blackish-brown variety has been named S. niger. It is possible

that some of the names quoted above as synonyms of C. nmrina
should have been referred to the ne.Kt species, O. cceruha ; but the

latter is doubtfully distinct, and there can be no question that

intermediate forms (probably hybrids) are met with. The type of

S. nemorivcKjas, Hodgson, is an immature specimen. I doubt the

distinctness of the small Ceylon shrew called O. montana by
Anderson, and I am not convinced that it is the same form as

Sonw moatamis of Kelaart.

D stribut'on. Probably throughout the whole of India, Ceylon,

Burma, and the Oriental liegion generally; certainly throughout

the Himalayas from Kashmir to Assam, up to an elevation of 7000
or 8000 feet, and in many parts of the Indian ])eninsula and
Burma. Specimens are recorded from Calcutta, Ajmere, Ivhan-

dula near Bombay, Malabar, and Madras, also from Ceylon, Assam,
the Khasi hills, xirakan, and Tenasserim, besides many parts of the

Malay peninsida and archipelago, and from China.
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Habits. Tho brown musk shre\\^ is chiefly found in woods, but

occasionally enters houses, and specimens have been captured about

stables and similar buildings in some of the Himalayan stations.

The musky smell, although very strong in adults, is not, as a rule,

so powerful and offensive as that of C. ccemlea. The food consists

of various insects, larvae, worms, and probably of any smaller

mammal or bird. I have taken one in a rat-trap baited with meat.

The natives in parts of India regard this shrew as poisonous,

but there is no foundation for the belief.

118. Crocidura caerulea. The grey musl- Shrew.

Sorex cferuleiis, Kerr., An. Kijjg. p. 207 (1792).

Sorex pilorides, Shaw, Mus. Lever, ii. p. 31 (1796), 7iec Mus piloridos,

I'al/as.

Sorex cferulescens, S/iaw, Gen. Zoo/, i, p. .533 (1800) ;
B/i/t/i, J. A. S. 11

xxiv, p. 25 ; id. Cat. p. 82 ; Jerdon, Mam. ]). 53.

Sorex iiidictis and capeusis, Geoffr. Ann. du Mus. xvii, pp. 183, 184

(1811).
Sorex sonneratii and giganteus, Is. Geoffr. Mem. du Mus. xv, pp. 132,

137 (1827).
Sorex myosuius, Gray ^- Hardxv. 111. Ind. Zool. i, pi. ix, nee Pallas.

Sorex muriniis, Ilodyson, A. M. N. II. (1) xv, p, 209 (1845) ; Ke-
laart, Prod. ]i. 30, nee L.

Crocidura (Pachvura) \valdeuiarii, ceylauica, and media, Peters, MB.
Ah. Berl. 1870, pp. 590, 591, 592.

Crocidura (Pachvura)fulvo-ciuerea«?^f/siudensis, Anderson,!. A. S'.B.

xlvi, pt. 2, ppl 263, 266.

Crocidura ciBruIescens ami beddouiei, Anderson, Cat. pp. 171, 179.

Chachundar, H. ; Chtindi, Kol ; SondeU, Can. ; Kandcll. Mai. ; Ivttne-

miijo, Cingalese ; Anaidihca-yayur, Kafchniiri ; Kyrcek-tsilt, Burmese

;

Musk-rat, of Anglo-Indians.

U])per teeth 18. This, the common musk shrew (or, ns it is

usually called, nnisk-rat) of India, only differs from C. murina in

larger size and in coloration, and it is very doubtful if either of

these distinctions is constant. The fur is short, the tail thick at

the base, and both it and the feet very thinly clad with hair, a few
scattered longer hairs on the tail.

Colour usually bluish grey, paler below, the fur sometimes wilh

ferruginous brown tips, especially on the hinder part of the back.

Occasionally specimens are found of a rufous-fawn tint above, grey

below. Young specimens are dark slate-grey. Skin of the snout,

ears, feet, and tail flesh-coloured, and hairs on the feet and tail

white or nearly white.

Dimensions. A full-grown male measures about 6 inches from
nose to vent, tail 3'5, hind foot 1, basal length of skull 1-4.

Eemales are considerably smaller in general. A very large male
measured about 7 inches from snout to vent, tail Sg. The tail

yarit^s in length coiisideral)ly.

I'arieties. Anderson classes as distinct varictii^s th(> form origin-

ally named by him C. aindensis, Mhich is smaller than tlu; typical
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Bengal form, and also the var. falvo-cinerea, from Assam and
Arakan, equal iu size to typical G. cceralea, but fawn-coloured

above.

DistrihiUlon. India, Ceylon, and Burma, in towns and about

human habitations ; also in some of the o;her ports on the Indian

Ocean, probably carried thither in ships. There is in the British
' Museum a specimen of a musk shrew, probably O. ccendea or

O. marina, obtained on board ship by Sir John Kirk.

Habits. It appears doubtful whether this shrew is ever found
away from human habitations, and Mr. Dobson has suggested to

me the idea that O. coindea is merely, like the cockroaches on
which it feeds, a semi-domesticated val'iety, C. marina being the

original wild type. I think this view very probable. It is, in

some cases, very difficult to determine to which of the two forms

specimens should be referred, and in all probability wherever they

meet they breed together.

Like all other shrews, the common musk shrew is nocturnal,

frequenting houses at night and hunting about roo;ns for cock-

roaches and other insects, uttering at tinges a sharp squeaking cry,

and hiding durhig the day in holes, drains, &c. It is a harmless

inoffensive animal, and does much service to man by destroying

insects. Its diurnal haunts are liable to smell strongly of the

secretion* from the lateral glands, but it does not communicate
the smell to anything it merely passes over, unless it is disturbed

or frightened.

The food of this shrew consists mainly of insects, but meat is

occasionally eaten by it. Stenidale quotes from the ' Asian ' an ac-

count of one that attacked a large frog, and McMaster met with

another feeding upon a scorpion. The latter also relates that he

lias known this shrew to eat bread. It is commonly accused iu

India of feeding on rice and pulse ; but experiments made by An-
derson on individuals kept alive by him showed that tliey refused

to touch any kind of grain, but devoured insects, especially cock-

roaches, freely, and he found no vegetable food of any kind in

the stomachs of several he examined.

I can find nothing recorded as to the breeding-habits of this

species. The young are born blind.

119. Crocidura macropus. 27ic Ionr/-clawed Shrew.

Sorex macropu?, Bh/tli, J. A. S. B. xx, p. 163 (18.51).

Corsira newera ellia, Kdnart, A. M. N. H. ser. 2, viii, p. oo8 (1851).

Feioculiis macropus, Kelaart, Prod. p. 32; Bhjtli, J. A. S. B. xxiv,

p. 35.

Upper teeth 18. Size moderately large ; tail tapering, thinly

* Tlie absurd story tbat wine or beer becomes impregnated with a musky-

taste in consequence of this shrew passing over tlie bottles (a story related with
implicit faith, together with many other marvellous fables, by the naturalists

of the last century) is less credited in India than it formerly was, owing to the

discovery that liquors bottled in. Europe and exported to India are not liable

to be tainted.
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clad, w ith longer hairs interniixecl ; feet large, the fore feet \\ ith

very large claw s, w hich are nearly twice as long as tho,se on the

hind feet. Fur modei'ately long and soft. Ears small, hair}^

scarcely visible beyond the fnr. Up|)er surface of the feet hairy.

Lower front incisors slightly serrated above. The dentition

generally is very similar to that of C. murina.

Colour dark slaty grey abo^e, \\ith rufous-brown tips to the hair

of the back, below rather paler; tail and feet dark; in the type

specimen the tip of the tail was whitish. Claws \^ hite.

Dimetisions. Head and body 4^ inches, tail 2;}, hind foot with

claws ^, claw of middle finger | inch long according to Elyth, A
not quite mature female in spirit measures :—snout to vent 35
inches, tail 2-2.5, hind foot (without claws) 0-65, middle fore claw

0'2, height of ear from orifice 0'8.

Distribution. This well-marked shrew was first found by Kelaart

at JS'uwera Ellia, in Ceylon. Recently a specimen has been re-

ceived at the British Museum from the Palni hills in Southern

India.

Habits. Kelaart suggests that C. macropus may be a water-shrew
;

but there is nothing apparent in the structure to support this view.

The long fore claws do not appear particularly adapted for digging.

A shrew belonging to this species was kept alive by Kelaart for

some time and fed upon earthworms.

120. Crocidura Wdiana. Bldies Shmv.

Crocidnra (rachym-a) bidiaua, Andersvii, J. A. S. B. xlvi, pt. 2, p. LTG

(1877); id. Cat. p. 185.

Crocidnra (Pachyuraj stoliczkana, Anderson, J. A. S. B. xlvi, pt. 2,

p. 270.

Upper teeth 18. This is very like a small C. «?«m«a, butis dis-

tinguished by the pes or hind foot from the heel being double the

length of the manus or fore foot from the wrist, instead of only

one and a half times the length, as in all allied forms. Ears

moderate, round, and rather hairy. Tail long, not much swollen

at the base. Eur long, fine, and dense. Through the remarkably

wide space between the canine and the second premolar nearly the

whole of the small first premolar is visible. There is a small

tubercle inside the basal cusp of each anterior upper incisor.

Colour reddish brown above and below, the under surface with a

greyish gloss, basal portion of all hairs dark slaty. Snout, ears,

and feet pale reddish brown,, tail darker.

Dimensions of a nearly adult male : snout to vent 3*2 inches,

tail 2-6, hind foot 0-8, height of ear 0-37.

Distrihution. Th(> ty])e was from Madras, and a young specimen

from Bombay, originally distinguished as ('. stoliczkana, was after-

wards referred to this species by the describer.

The description is taken from Anderson's and from some notes

given to me by Dobsou. 1 have not examined the specimens.
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121. Crocidura rubicunda. The Pareshndth Shrew.

Crocidura (Pachvura) nibicunda, Anderson, J. A. S. B. xlvi, pt. •!,

p. 277 (1877) f id. Cat. p. 190.

Upper teeth 18, Size moderate. Snout long, pointed, hairy.

Ears large, round, very sparsely haired ; rather long white hairs

oil the Haps. Feet slender, covered with short, neai'Iy white hairs.

Tail slightly swollen at the base, round, and rather thinly clad

with longish pale yellow, almost white liairs, long wliile hairs being
intermingled. Fur rather long and soft. Lateral glaud small, but
distinct.

Fig. 67.—Auterior upper teeth of Croriflura rubicunda. (Dobson, Mon. Ins.,

unpubUshed.)

No tubercle inside the basal cusp of the anterior upper incisor.

First premolar largely visible from outside, between the canine and
second preniolar.

Colour pale rusty fawn above, grey suffused with fawn below,

all the basal portions of the hairs dark slaty ; muzzle, ears, feet,

and tail pale yellowish.

Dimensions of an adult female : snout to vent 3'4 inches, tail

2-3, hind foot U-64, height of ear 0-33, length of skull 0-93.

Distrihution, The only known locality is Pareshnath hill, east of

Hazaritfigh, in Bengal.

This species is very nearly allied to C. bidiana, but differs in

having much smaller and shorter feet. The above description, like

the last, is taken from Anderson's and Dobsou's notes.

122, Crocidura leucogenys. The ivJiite-cheel-ed Shreiv.

Crocidura leucogeiiys, Dobsvii, A. M. N. H. ser. 6, i, p. 428 (1888).

Upper teeth 18, Size moderate. Snout hairy. Ears nearly

naked. Feet hairy above ; claws of moderate size. Tail thick,

gradually tapering, covered with hair of moderate length, with
longer hairs interspersed. Fur short. A large lateral gland.

The upper canine and second premolar are only separated by a
short interval outside, through which a portion of the first pre-
molar is visible, No inner process to basal cusp of first upper
incisor.

Colour light sandy rufescent brown above, whitish grey below.
Cheeks pale-coloured. Hair nearly the same colour throughout,
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that on the back a little paler towards the base. Tail light sandy
brown above, whitish below.

Dimensions of the type, an old female with worn teeth : snont to

vent 3 inches, tail 2, hind foot 0-5, basal length of sknll 0*75.

Bistributioa. Jiut a single specimen is known; this was obtained

by kSir O. B, St. John in Ajmere.
This species is near C. rubicunda, but smaller in all its di-

mensions.

123. Crocidura dayi. Ba^s Shrew.

Crociduva daji, Dohson, A. M. N. II. ser. 6, i, p. 438 (1888).

Upper teeth 18. Size rather small. Snont hairy. Ear not

large, nearly naked. Feet thiidy covered with hair above. Tail

long, thinly covered with short hairs (no longer hairs interspersed

in the solitary specimen known). Fur long and close.

There is a distinct pointed internal lobe, posteriorly situated, to

the basal cusp of each anterior upper incisor. The first or suiali

premolar is (in the type) unusually large, but little inferior to the

third incisor in section, though less high ; the height, however,

exceeds that of the anterior cusp of the second premolar. Lower
anterior incisors serrated above.

Colour deep rich brown above, slightly paler and greyer below

;

the basal two thirds of all hairs blackish. Feet and tail dark.

Dimensions. Hind foot without claws 0-6 inch, basal length of

skull 067. The length of the head and body in a dried skin is

about 2| inches ; tail approximately the same, but no dependence can

be placed on these measurements.
Distribution. The only specimen known is a dried skin with a

skull in the British Museum. This skin was obtained by l)ep.

Surgeon-General F. Day in the Madras Presidency, and in all

probability from the Palni or Tra\ancore hills.

The hind foot is longer than in O. leucogenys, although the skull

is smaller.

124. Crocidura hodgsoni. The Himalayan jngmy Shreiv.

Sorex pyginreus, Ilcxh/son, A. M. N. H. xv, p. 209 (1845), nee Pallas.

Sorex py^niseus, microuvx, hodgsoni, and utratus, lihjth^ J. A. S. B,
xxiv, pp. 82, .33, 34 ; 'id. Cat. p. 85.

Sorex hodgsoni and niicronj'x, Jerdon, Mam. pp. 57, 58.

Crocidura (Pach^ura) pvgmasoides, Anderson, J. A. S. B. xlvi, pt. 2,

p. 279 ; id. Cat. p. 194.

Clmpechi, Bliot.

Upper teeth 18. Size very small, but larger than that of G. per-

rotteti. Ears large, nearly naked. Tail about tiu'ee (piarters the

length of the head and body, or more, thinly clad with short hair,

amongst which long hairs are scattered. Fc(^t with short hair

above. Lateral gland only developed at the rutling-season, when
it becomes larire.
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Colour brown, varying from light sandy to dark and almost black
;

lower parts paler, the extreme tips of the hairs on the uuderparts,

especially on the throat, greyish.

Dimensions of a large female: snout to vent 1*85 inches, tail 1*4,

hind foot 0*37, height of ear 0-2, basal length of skull 0-5. Other
specimens are somewhat smaller.

Distribution. Probably throughout the Himalayas and in the

ranges south of the Assam valley. I cannot, however, find any
locality recorded west of Mussooree. Dobson refers to the same
form a specimen of a pigmy shrew from Ajmere, and another from
Sind.

125. Crocidura psrrotteti. The Indian i*i(jmy Shreiv.

Sorex peiTotteti, Durernoy, Mag. Zool. 1842, p. 29, pi. 47.

Sorex melanodon, perrottetii, (ind niidipes, Blyth^ J. A. S. B. xxiv,

pp. 33, 34 ; id. Cat. pp. 84, 85.

Sorex parrotteti and melanodon, Jerdon, Mam. p. 58.

Pachyura a3-;ameujiis, Anderson, P. Z. S. 1873, p. 234.

Crocidura (Pachyura) macrotis, nitidofulva, nilgirica, a7id travancor-

ensi.'^, Anderson, J. A. S. B. xlvi, pt. 2, pp. 271-275.

Crocidura macrutis, perrotteti, and travancorensis, Anderson, Cat.

pp. 18(3-189.

Upper teeth 18. Size very small. Ears large, covered with very

short hair. Feet thinly clad above. Tail not swollen at the base,

thin, tapering towards the end, about two thirds the length of the

head and body, or rather less, sparsely covered with very short

hairs, amongst which longer hairs are scattered. Fur short.

Lateral glands well developed.

Colour reddish brov\n to dark brown, nearly black above, paler

and greyer below. Tail dark above, light-coloured beneath.

Dimoisions of an adult male : snout to vent 1-78 inches, tail

1-12, hind foot 0-35, height of ear from orifice 0-15, basal length

of skull 0-45.

Distribution. Southern India, especially the Nilgiri hills and

Travancore, Bengal, Assam, and Tenasserim, Not reported from

Ceylon.

Habits. Nothing has been recorded about this, one of the very

smallest of all Mammalia. In a female Anderson found five

foetuses.

This species Dobson considers doubtfully distinct from the South

Eut opean C. etrusca. I cannot help suspecting either that C. Jiodg-

soni is not really different from C. perrotteti, or else that the number
of Indian pigmy shrews must be more than two. The geographical

distribution of these two fqrms, as given above, is quite anomalous.

Another shrew belonging to the section with 18 upper teeth has

been described by Anderson under the name of C. subfulva

(J. A. S. B. xlvi, pt. 2, p. 278 ; Cat. p. 192). The types are, how-
ever, immature, and it is quite uncertain wliat the adults may |)ro\e

to be. Two specimens were found in Cutch by Dr. F. Stoliczka ; the

R



242 SOIIICIDE.

olfliU' of tJ;c two measures : snout to vent M) iuclios, f:iil i-'3, liind

foot 0'42, basal length of skull <»-02. Colour pale fawn above,

silvery grey below.

126. Crocidura fuligiiiosa. Blyth's Bhrew.

Sorex fulif^inosus, Bhjth, J. A. S. B. xxiv, p. ,^(32 ; id. Cat. p. 84.

Crocidura rn])ricosa and kingiana, Anderson, J. A. S. B. xlvi, pt. 2,

pp. 1>K0, L>yl.

Crocidura rubriccsa ««f? fuliginosa, Anderson, Cat. pp. 196, 197.

Upper teeth 16. Size rather small. Muzzle thinly clad. Ears
large, nearly naked. Feet thinly clad above. Tail long, three

fourths the length of the head and body, or more, subeylindrical,

very gently tapering (except in the rutting-season, when the basal

Fig. (!8.—Anterior n)ipor teeth of Croriihira fuUginosu. (Dobson, Mon. Ins.,

unpublisbetl.)

portion is thickened), nearly naked, being thinly clad with very

short hair, amongst which a few longer hairs are interspersed in

the basal half only. Latei-al gland small and elongate, present in

the male only. The small first premolar is wanting, but otherwise

the teeth, though much smaller, are similar to those of 6'. murlmi.

Colour deep rich r(Hldish brown abov(^, ashy brov\-n to ashy grey

below, basaJ half of fur throughout slaty. Tail and upper surface

of feet dark brow]i.

D'mensions. An adult male measures : snout to vent .'3-1 inches,

tail 2-7, hind foot 0-55
; an old female, 2-9, 2 5, and 0-57. J3asal

length of skull in each O'l^y.

Distrihution. East(>rii Himalayas, at an elevation not exceeding

5000 or 6000 feet, Assam, and Tenasserim. Common in tSikhim.

127. Crocidura horsfieldi. IIorsJlel<l''s Shrew.

Snrox lior.sfic^ldi, Tomes, A. M. N. 11. ser. 2, xvii, p. 2;{ (18r)6).

Crocidura rctusa, Pciers, MB. Akad. Berl. 1870, p. 585 ; Anderson,
Cat. p. lliO.

Upper teeth 10. Size small. Muzzle thinly clad. Ears of

moderate size, nearly naked. Feet thinly clad above; of the proxi-

mal pair of pads on each hind foot the outer is further from the

heel. Tail thick at ihe base and tapering, but little shorter than

the head aiwl body, thinly clad with short hair, a few longer hairs

interspersed in the basal half only. Lateral gland large, nearly

circuhir, pr(>sent in botli sc.\(>s, Ijul less (levi'lo]ied in females llian

in males.
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Colour bright forriigiiioiis brown above, liglifc yellowish grey
below, basal portiou of llie fur light grey. iSomo speciineus are

reddish brown abgs*, light brown belou-, with the basal i)ortion of

the hairs slaty. Feet and tail fle-sh-ioloured in many cases, but
dusky in others.

Dimensions. Snout to vent in a largo female 2'25 inches, in a

male 2*1, tail 2 and 1-95, hind foot 0--15, basal length of skull O'G.

Distribution. This sp'jcies has hitherto only been found in

Ceylon, where, however, it escaped the notice of Kelaart. Speci-

mens have been sent from Paradinia, so this form is j)robably an
inhabitant of the hills. It should be looked for in the Travancore
ranges also.

128, Crocidura fumigata. De Filpprs Slirew.

Sorex (Crocidura) fiiinigatiis, I)e Fil. yirch. jwr la Zuol. Genova, ii,

p. 379; id, I'laf/. iu I'ersiu, p. 3-13 ; Blaiiford, Eastern Persia, u,

p. 24.

Upper teetli 16. Size small. Muzzle thickly clad with hair.

Ears of moderate size, nearly naked. Feet thinly clad above, prox-

imal pair of pads on hind foot parallel in the only specimen I have

access to, that from Simla ; in all other species the outer of the

two is much more distant from the heel. Tail remarkably thick

in the male, thin in the female, about two thirds the length of the

head and body, well clad with coarse hair of moderate length

throughout, with long fine hairs interspersed on the basal half. A
small pencil of hair at the end of the tail. No lateral gland has

been detected.

Colour reddish brown above, greyisli brown below, basal ])orlion

of fur on both surfaces slaty. Tail dark brown throughout, feet

paler brown abo\e.

Dimensions. Snout to vent 2*75 incl^.es, tail !•!), hind foot 0'55.

Distrihution. Originally described from Northern Persia. Mr.
Dobson tells me he has seen spet^iniens from Kiangsi, and he has

identified with this form a shrew sent to me by Mr. Hume from

Simla.

129. Crocidura aranea. The spider Slirciv.

Sori'x uraiieiis, L. Syst. Ned. ed. xii, ]^.74:,partim; Schreher, Sauyeth.

iii, p. .')7;j, pi, KH).

Sorex russulud and leiicndoii, Ilerm. Zztmn. Geoff. Gesch. ii, p. 882.

Sorex myoides. Blanford, J. A. S. B. xliv, pt. 2, p, 100 ; id. Yarlc.

Miss., Ma7n. p. IG, pis. i, i a.

Upper teeth IG. Snout, n})per surface of feet, and tail fairly

clad with hair, the latter not swollen at the base, nearly cylindrical,

about half as long as the head and body, or rather more, covered

with rather short hair, with a few long hairs intermixed. Lateral

gland small and elongate in males, wanting in females.

Colour bi'own above, usually faw)i-coloured or greyish brown :
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below pale grey or white ; fur slaty at the base throughout ; upper

surface of tail darker thau the lower.

Dimensions of an adult Ladak female : suout to vent 2'1 inches,

tail I'o, hind foot 0*5, extreme length of skull 0-75.

Distribution, Central and Southern Europe, Northern Africa,

and Central Asia, extending to North-eastern Siberia. It has been

obtained in Ladak.

Habits. In Europe this shrew is commonly found about cultivated

ground and is often met with in houses. It lives on insects,

worms, young mammals of small size, and young birds, and will

eat meat and fat. It has from 5 to 10 young, which are born in

summer, and which attain their full growth in about 6 weeks.

Sorecc Jcelaarti, Blyth, J. A. S. B. xxiv, p. 32 ; Cat. Mam. p. 84
(Crocidiira l-elaarti, Anderson, Cat. Mam. p. 200), is founded,

Mr. Dobsou informs me, on a very young female, with the teeth

imperfectly grown, although the inguinal teats are fully developed.

Despite the circumstance that there are but 28 teeth, this shrew may
be a young specimen of C. murina. The small prt^molars are

wanting in a half-grown skull of that species from Darjiling.

Genus ANUEOSOREX, A. Milne-Edwards (1870).

Syn. P?///?/mra, Anderson (1873).

Head large in proportion to the body. Eyes very small. No
external car-conch ; ears valvular. Eeet short, scaly. Tail very

short, naked, and scaly. Fur dense, velvety.

Teeth entirely white ; there are 14 in the upper jaw, only two
conical teeth lying between the upper anterior incisor and the

single multicus'pidate premolar on each side : i. ~^, c. ^-^, pm.
J^^?

m.g=26.
\A full description of the skull and skeleton is given by Anderson

(An. Zool. Res. p. 151). The structure of the pelvis shows some
resemblance to that of Talpa.

Two species are known, one of which occurs in Assam.

130. Anurosorex assamensis. Hie Assam short-tailed Shreiv.

Anurosorex assamonsia, Atulerson, A. M. N. H. 1875, sor. 4, xvi,

p. 282; Anat. Zool. lies. p. 150, pi. v, figd. 1-16 (skeletouj ; id.

Cat. p. 171.

Suout semi-nude. Feet naked, scaly, the hind foot from the

heel 1^ times the length of the fore foot from the A\rist. Tail

about one-sixth the length of the head and body, naked and
scaly. Numerous thicker hairs project beyond the velvety fur,

which is nearly erect on the skin (as in moles), and is longest on
the rump, so as to conceal the greater part of the tail.

The skull is nearly half as long as the vertebral column from the
atlas to the end of the sacral vertebnt. There is a distinct inner
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talon to the basal cusp of each upper anterior incisor. The outer

upper incisors are larger than the canines. The anterior lower
incisors are long and their points turn upwards; they are not
serrated above.

Colour darlc slaty, faintly washed with brownish rusty on the

hairs of the rump ; the longer liairs brown, with obscure pale tips.

Snout, limbs, and tail flesh-coloured ; claws yellow. The fur

exhibits violet iridescence when wet.

Dimensions of a female ; snout to vent 2-92 inches, tail 0*5,

basal length of skull 0-92. Another specimen is 3*1 inches from
snout to vent, tail 0'5, hind foot without claws 0*62.

Distribution. The only specimens knovvn (a female and young)
were obtained by Mr. !S. E. Peal between Sibsagar and Jaipur, in

Assam.
Habits. This is probably from its structure a burrower, ^ith

habits similar to those of a mole.

An allied species, A. sfjuamijies, the type of the genus, occurs in

Eastern Tibet and iSe-chuau. In this the tail is still shorter than
in the Assam form.

Genus CHIMARROGALE, Anderson (1877).

Form adapted for an aquatic life. Ear-conch present but small.

Eeet scaly, broad, with a fringe of short coarse flat white hairs

along their margins and on each side of every toe. Toes not

Fig. G9.—Anterior upper teeth of CJdynarrogalc himaluyica. (Dobson,

Mon. Ins., unpubli&hed.)

webbed. Tail long, the under surface covered with white hairs,

similar to those that fringe the feet.

Teeth white. Dentition: i. g, c. ^-=-\ pm.
J^J,

m. ^^=28,
as in Crocidnra.

Two species are known, one being found in tlie Himalayas.

The osteology is described by Anderson in his ' Anatomical and
Zoological Researches.'

131. Chimarrogale himalayica. The Himalayan Water-Shrew.

Crossopus himalayicus, Gray, A. M. N. H. x, p. 2G1 (1842) ; Blyth,
J. A. S. B. xxiv, p. 37 ; Jerdon, Mam. p. (0.

Crocidura himahdca, Ancknon, P. Z. S. I'^TS, p. 231.
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Chimarrogale himakyica, Awhrson, J. A. 8. B. xlvi, pt. 'J, p. '2i)2
;

2V/. A>i. Zuol. lies. p. 181), pi. V, fi/s. 17-3J (skeleton) ; iil. Cat.

p. 208.

Ung laqni'i/u, Lepclia ; Chnpitst, JJhutia.

Snout densely furred and with numerous vibrissa!. Eyes very

minute. The small ear-coueh is hairy a:id entirely concealed by
the fur. Peet scaly; toes naked; upper surface ot" metacarpus and
metatarsus thinly clad with short flat bristly hairs. Tail thinly

clad above, thickly below, with short flat liairs. Fur soft and
dense, with a few longer hairs ou the back and sides, becoming
numerous on the rump.

Upper anterior incisors each with a lateral expansion on the

inner side of the anterior cusp sj as to meet, the proximal surface

of the cusp being concave ; the notch between the anterior and
basal cusp very dee[>. The three intermediate conical teeth on
each side nearly of equal size. Premolar about equal in section

to the anterior molar, and ha\'ing the inner ridge of the cz*o\sii

divided into two cusps. In the lower jaw the anterior incisors

are elongate and much turned up at the end, and the crown of the

premolar distinctly bifid at the sunnnit.

Colour dark slaty grey abo\e, with the tips of the hairs rich

blackish bro\\'n, the terminations of the scattered longer hairs

shining white. Lower parts pale brownish grey, basal portion of

hair ashy grey below, dark leaden grey abo\'e. Hair on the upper
surface of the feet brown. Tail dark brown above, white below.

Dimensions. An adult female measured : snout to vent 4*35

inches, tail 3'05, hind foot without claws U"75, height of ear from
orifice 0-27. Jerdon gives larger measurements, head and body
5 and G inches, and I possess skins that measure this. The skull

of a small female measured 0"94 inch in basal length.

Distnhution. iSouMi-eastern Himalayas, and (he Khakh^'en iiills

north of Burma, at elevations, so far as is known, of from 3000 to

5000 feet. Not recorded further west than iSikhim, where it is

not rare.

Uuhits. The Himalayan water-shrew inhabits the banks of

streams, and has been observed by Anderson running over the

stones in the stream-bed and plunging freely into the water. It

doubtless swims well. It is said to feed on wa(cr insects, aquatic

larva), tadpoles, small fisl], &c., like Crossojms fpdicn-s of Euroi)e.

The other species of this genus, C. j^>latiicc])haln,s, inhabits Ja[)an.

A black shrew was noticed swimming in water by Col. McMaster
near Nagpur, but no specimen collected (see ' Notes on Jerdon's

Mammals,' appendix, p. 215). The animal is jirobably an unde-

scribed form.

Genus NECTOGALE, A. Milne-Edwards (1870).

Aquatic. IVo external car-conch ; ears valvular. Eeet largo,

broad, scaly, fringed with coarse white hairs : toes webbed ; pads
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on the soles of the feet enhirged into broad disks. Tnil long, with

fringes of white hairs on the sides and lower surface and on the

terminal portion of the upper surface ; last third of tail compressed.

Teeth white: i. :^^, e. ^, pm. ~^, m. 2^1^=28, as in Cro-

c'uhirn.

This is a more thoroughly aquatic form than its near ally

Chimarroyale. Only one species is known.

132. Nectogale elegans. The Tibetan Water-Shreiu.

Neotoo:ale ele^^ans, A. Milne-Edwards, Compfes Roidiis, Ixx, p. 341

(187U) : id. Rech. 3Iam. p. 2GG, pis. 39, 39 a ; W. Bhmford, P. A.
S. B. 1875, p. 108.

Eye very small. Snout covered with fur as thick as that on the

body. Hind feet large and broad, double the length of the fore

feet, naked above, only the terminal jihalanges free from the «eb
and fringed with hairs like those on the sides of the feet, white,

coarse and flattened, and nearly ^ inch long, or tvuce the length

of those in Chimarroaale. A few scattered coarse hairs on the

upper surface of the metacarpus. Hair fringing the fore feet

short, and no fringes to the toes, but the disks beneath the sole

are similar to those on the hind feet. Tail well clad above with

short flat hairs, densely clad with similar flat liairs below, which

form fringes. There is one along each side of the basal third of

the tail, the two unite and form a median inferior fringe for the

remaining two thirds, along each side of which is a lateral fringe,

dying out towards the end, where the tail is distinctly compressed,

whilst on the terminal portion there is an upper median fringe.

Fur extremely dense, sort, and long, evidently adapted for a cold

chmate, with conspicuous longer hairs on the back and sides,

becoming most numerous on the rump.
Colour rich dark brown above, the longer hairs glistening white;

upper lip, chin, throat, and breast whitish, passing into light brown
on the abdomen and flanks, but the line of division well marked in

front of the fore limbs. Tail whity brown above, white below.

The fur when wet is iridescent.

Dimensions. Head and body 3-6 incites, tail 4, hind foot 1,

extreme length of skull 1.

Distribution. Tibet. First found by Pere David in Eastern

Tibet, then a specimen was procured by Mr. Mandelli from the

Sikhim frontier. I once saw a small mammal, probably this

species, swimming in a deep stream at 15,000 feet above the sea,

near Momay Samdong in Sikhim. This shrew is evidently an
inhabitant of high elevations, and may hereafter be found in other

parls of the high Himalayas and Tibet.

Habits. Evidently Nectogale, from its structure, is thoroughly

aquatic. The enlarged disk-like pads of the feet are believed by

A. Milne-Edwards to be employed as suckers, and to enable the

animal to hold on to smooth rocks or stones in a stream-bed.
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Suborder DEEMOPTERA.

This suborder contains but a single family, represented by only

one genus. The connexion with the Insectivora is not very
obvious, and the vieu% already noticed, that the Dermoptera should
rank as a distinct order has much in its favour.

Family GALEOPITHECID^.

Genus GALEOPITHECUS, Pallas (1780).

It will be convenient to give all the characters of this anomalous

mammal under the head of the genus. The flying lemurs, as they

are called, are animals about the size of a small domestic cat,

having a rather long head, well-developed tail, and slender limbs.

Kg. 70.—Lower iiicisorB of Galcoplfhrcus. (Guide to the Galleries of

]\Janimiilia, British Museum, 1885.)

An expansion of Ihe skin connecting the limbs begins from the

side of the throat, extends all along the neck, body, and tail to

the tip, and forms a web between all the toes which are included

in it to the base of the claws. The whole forms a parachute, by

the aid of which the animal glides from tree to tree. Something

similar is found in flying squirrels and in some other mammals and

a few lizards, but in none is it so fully developed as in the present

genus.

Dentition: i. ^, c. ~, pm. f^^i m- ^- The upper incisors

are quite at the side, all the terminal portion of the upper jaw

being toothless. The anterior pair of incisors are compressed and

subpectinate, with one root. The secoiul incisor and the canine

are similar to each otiier in shape, both being compressed and

two-rooted, with a triangular crown ternunating in a jnedian

point. Premolars and molars three-rooted. Anterior premolar

with two principal cusps. Second premolar and all the molars

similar in shape ; the crown semioval in section, with the convex

side inwards, and sharply tuberculate around a ciMitral hollow.
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Lower incisors pectinate, the two median pairs very deeply

cleft like combs ; outer pair much less deeply cut. Lower canine

and anterior premolar much like upper canine ; second premolar

elongate and tuberculate ; lower molars very similar to the upper,

but with the convexity towards the outside of the jaw.

Skull broad, muzzle rounded and blunt, rim of orbits projecting,

postorbital processes broad, zygomata strong
;
palate terminating

posteriorly in a median point, from which a ridge runs backwards

in continuation of the uarial septum and divides the mesopterygoid

fossa, lihe bulhe are completely ossified.

The radius and ulna are united distally, the tibia and fibula

distinct througliout. The vertebral formula is : C. 7, D. 13-14,

L. 5-6, S. 5, C. 15-17.

The ears are rounded and of moderate size. The feet have a

naked, very flat, non-tuberculate sole. Claws sharp, much com-
pressed, and curved. Mamma? 4, all pectoral. There is a lai'ge

caecum.

This remarkable animal has been referred by different naturalists

to the bats and lemurs ; but it has really no affinity with the

former, and but little with the lattei*, from w hich it is separated by
the form of its brain, the structure of the skull and teeth, and the

deciduate discoidal placenta.

Two species are known— one, G. ph'dippmensis, peculiar to the

Philippine Islands ; and the original type, G. volans.

133. Galeopitliecus volans. Thefyhuj Lemur.

Lemur volans, L. Syst. Nat. i, p. 45 (1770).

Galeopitheciis volans. Pall. Acta Acad. »S'c. Petroj). iv. p. 208, pis. vii,

viii (1780) ; Horrf. Cat. p. 26 ; Btyth, J. A. S. B. xxi, p. 433,
xxii, p. 411 ; id. Cat. p. 19.

Galeopithecus temminckii, Watcrhouse, P. Z. S. 1838, p. 119; Cantor,
J. A. S. B. XV, p. 177.

Kuhong, Malay.

Fur short, very fine and soft. Canines and the outer upper
incisor and first lower premolar with low crowns. Anterior upper
incisors trilobate (sometimes with four lobes).

Colour above varying from dark greyish brown to pale chestnut,
always overlaid, mottled, and blotched with silvery white ; lower
parts light brown, more or less rufous. Younger animal much
variegated, and with well-defined white spots on the side. The
dorsal fur is generally (not always) dusky at the base ; the greater
part of the length is whitish, a subterminal ring blackish brown
(varying to chestnut), and the tip white.

Dimemions. A male measured, head and body 16 inches, tail 9.

A skull is 2*75 inches long in basal, 2*9 in extreme length, zvgo-
matic breadth 2.

Distribution. The Malay peninsula, extending north to Mergui
in Tenasserim, where it was obtained by Capt. Berdmore, and to
Siam, also Sumatra, Java, and Borneo.
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Ilahits. This species is ol' course ai'boreal, and by means of its

jiarachute can throw itself from one tree and glide through tlie

air to another at a considerable distance. Wallace relates that

he saw one pass from one tree to another 70 yards distant, witli

a fall of only one in five ; and he remarks that the animal must

Fig. 71.

—

Galeointhecus volans. (From a drawing by Col. Tickell.)

liave some power of guiding itself in the air, as otherwise it could

not alight on the trunk of the tree to which its flight is directed.

It is entirely nocturnal in its habits, and is said to remain hanging
on the stem or branch of a tree head downwards during the day,

its peculiar mottled coloration being very similar to that of the

]3ark.

Galeopithecus is said to be purely herbivorous, feeding on k^ave-s

and fruits. It has but one young one at a time.
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Order CHIROPTERA.
Volant mammals, having their fore limbs specially modified for

flight. The forearm consists of a rudimentary ulna, a long curved

radius, and a carpus of six bones supporting a thumb and four

greatly elongated fiugers, between which, the sides of the body,

and the hinder extremities a thin expansion of the integument

(the iving-membrane) is spread out. The knee is directed back-

wards, owing to the rotation of the hind limb outward by the

wing-membrane ; a peculiar elongated cartilaginous process (the

C(dccmenm), rarely rudimentary or absent, arising from the inner

side of the ankle-joint, is directed inwards and supports part of

Fig. 72.—Skeleton and Volar Membranes of the Noctule ( Vesperugo noctula),

half nat. size. (Flower, Art. Mammalia, ' Eneyclopsedia Britannica.')

c, clavicle; h., humerus ; r., radius ; u., ulna (rudimentary) ; d.', first digit or

poUex ; d.'^, d.^, d^, d.^, other digits supporting iv.ni., the wing-membrane
;

m., m., metacarpal bones
;
ph.^, ph.-,ph}, first, second, and tliird phalanx of

third digit; am., antebrachial membrane; /., femur ; i^., tibia; /., fibula

(rudimentary); c, calcaneura or calcar supporting 2'.Wi., the interfemoral

membrans; pel., post-calcaneal lobe.

the posterior margin of an accessory membrane of flight, extending

from the tail or posterior extremity of the body to the hinder

limbs (the interfemond membrane). The penis is pendent, the
T
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testes abdominal or inguinal ; the mammary glands thoracic, and
generally post-axillary ; the uterus simple or two-horned ; the pla-

centa discoidal and deciduate ; and the smooth cerebral hemispheres

do not extend backwards over the cerebellum. The dental series

consists of four kinds of teeth : incisors, canines, premolars, and

molars; and the dental formula never exceeds i. ^, c. j^, pm. ^'
m. 3i^,= 3S teeth (Dobson).

Besides the "wing-membrane" and " interfemoral membrane,"
there is a smaller membrane in front of the humerus and forearm

called the • antebrachial membrane.'' The relative position of the

different membranes, and of the bones supporting the wing-mem-
brane, is shown in the accompanying woodcut (fig. ~2). The
manus or hand is always composed of five digits ; of these the first

(or thumb), fourth, and fifth consist each of a metacarpal and two
osseous phalanges, in the second and third the number of phalanges

varies slightly. The first digit or thmnb is partly free from the

wiug and always terminates in a claw. The hind limb is but

poorly developed.

Few, if any, animals have so dehcate a sense of touch as bats.

In 8pallanzani"s experiments, bats deprived of the power of seeing,

hearing, or smeUing, liew through a room, carefully avoiding the

numerous threads that were stretched across it. This sense of

touch, so acute as to feel the slightest movements of the air, is

probably chiefly exercised by the wing-membrane, the gi-eatly deve-

loped ear-couch, and, in the leaf-nosed bats, by peculiarly formed
expansions of integument around the nostrils. In several families

of insectivorous bats, a process called the tragus arises inside the

inner or anterior margin of the ear (fig. 73), whilst a lobe at the

base of the outer margin opposite the tragus, and known as the

antitragus, is sometimes of considerable dimensions. The ears are

extremely mobile.

Bats vary in their powers of flight almost as greatly as birds do,

Fig. 73.—Ear of Ve^periigo abramus.

a.m., outer margin ; i.rn., inner margin ; t., tragus ; a.t., antitragus.

those with long narrow wings being much swifter than the short-

winged forms. The species of stronger flight appear, as a rule,

earlier in the evening, even in some cases before sunset, and may
often be seen hawking insects in company with swallows and
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swifts, high in the air. Several kinds of Vespenirio, Miniopterna,

Megadenna, and Nycticejus may be cited amongst the svvift(n'

flying forms. On the other hand, the species of HhinolopJiidce and
those belonging to the genus Vespertilio have a comparatively slow
flight and rarely rise far from the ground. They appear as a rule

later in the evening, and only in fine weather. Some of the

longer-winged bats, especially the species of Vesperugo, are easily

distinguished on the wing by the quickness Avith which they
change the direction of their flight. More observations of the

flight and habits in general of Indian bats are needed.

From the weakness and reversed position of the hind limbs,

bats ai"e unable to walk like other mammals, and when, from
any cause, they are induced to descend to the ground, they
make most awkward attempts to progress on all fours, their

thumbs being mainly used in locomotion. By means of the

claws on the toes and that on the thumb, they can climb up
any uneven sloping or vertical surface. When at rest they

suspend themselves by their hind feet to trees, or in caves, old

buildings, &c., and remain hanging head downwards. When
moving about, they also hang by their thumbs. The young one
is carried by the mother until nearly her own size. Usually one
is produced at a birth, but at most two. Amongst many bats the

sexes live apart except at the pairing-season. As in the Primates,

the females ha^-e only two pectoral teats, but in certain families

a pair of nipple-shaped appendages are developed in the inguinal

region.

In temperate regions bats hibernate in the winter, a number
of them being frequently found huddled together. Some observers

have supposed that no hibernation takes place in India ; but the

insectivorous forms, in Northern India at all events, are but rarely

seen abroad during the cold season, though the Pteropida' are as

active as at other times.

Bats were by Linnaeus classed amongst the Primates, and, until

recently, many naturalists assigned to the Chiroptera a very high

position amongst Mammalia. It has, however, been shown that

the true position of bats is next to tiie Insectivora, and that both,

with their poorly developed brains, are of inferior grade.

A complete account of the order has been published by Dobson
in his ' Catalogue of the Chiroptera in the Collection of the

British Museum,' from which work and the same author's ' Mono-
graph of the Asiatic Chiroptera ' the following descriptions of the

Indian membei's of the order are chiefly taken.

The bats are by Dobson and others classed in two principal

divisions called suborders, but not distinguished by characters of

similar importance to those which serve to separate the Pinnipedia

from Fissipedia in Carnivora, and the Dermoptera from the true

Insectivora. The tirst of these suborders includes a single family

of frugivorous bats ; to the other belong the five families of

insectivorous Chiroptera. All are thus discriminated :

—

t2
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A. Crowns of the molar teeth with a

longitudinal furrow, not tubercular
;

second or index finger with three

phalanges besides the metacarpal
bone, and generally terminating in

a claw (in all Indian genera except
Eonycteris) ;the two margins of each
ear-conch meeting at the base. Fru-
givorous I. Megachiroptera.

Pteropodidae.
B. Crowns of the molar teeth acutely

tubercular, with transverse furrows

;

second or index finger with a single

rudimentary phalanx (in Rldnopoma
only Avith two phalanges) and claw-
less ; the two margins of each ear-

conch arising from the head
separately. Carnivorous, and, for

the most part, insectivorous II. Microchiroptera.
a. Tail contained within the inter-

femoral membrane, or \ery little

produced beyond its hinder mar-
gin. First phalanx of middle
finger extended, in repose, in a
line with the metacarpal bone.

a'. Tragus none, a complicated nose-

leaf Rhinolophidae.
b' . Tragus present, a nose-leaf .... Nycteridge.
c' . Tragus present, no nose-leaf .... Vespertilionidae.

h. Tail perforating the interfemoral

membrane and appearing on its

upper surface, or produced con-
siderably beyond the truncated
membrane ; first phalanx of

middle finger folded, in repose,

on the dorsal surface of the meta-
carpal bone.

a . Two osseous phalanges (besides

metacarpal bone) in middle
finger. Tragus distinct, no
nose-leaf Emballonuridae.

b'. Three phalanges in middle finger. Phyllostomatidae
(American)

.

All of the families except the Phi/llostomatidce are represented in

India.

The measurements of bats are in almost every case taken from
specimens preserved in alcohol. Like all other mammals, bats vary

considerably iu their dimensions, the figures quoted being, wlu'u

several measurements are available, those of an average specimen.

Bats are known generally as C/iamr/idar in Hindi ; Shab-par or

Shab-paraJc in Dakhani ; Ohanu/uddri, Bengali ; Ch'uhja at Bha-
gulpur ; Chutii bat'dwi in Ho Kol ; Gabbelai or Jiburai, Telcgu ;

Kauka-jnUi, Canarese ; Vulhd, Cingalese; Phii/u lomjtd, Bhotia;

Brin, Lepcha; Soshiro, PhaJcaranf/, and Sepcha, Naga. These
names are used for all species of Microchiroptera.
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Suborder MEGACHIROPTERA.

Family PTEROPODID^.

This family consists of the fruit-eating bats, the largest of

which are commonly known in India as flying-foxes. Some
smaller forms, of less conspicuous coloration, are also comprised.

All are distinguished from other bats by the characters of the

molar teeth, with longitudinally grooved crowns, by the bony
palate being continued, narrowing slowly backwards, behind the

last molars, and especially by the form of the ear, the margins of

which meet before they reach the head, so that the whole margin
forms a more or less regular oval ring, whilst in all insectivorous

bats the margins arise independently from the head. As a rule,

too, the index finger terminates in a claw, Eonydcris spelcea being

the only exception to the rule found in the territory of British

India.

The following genera occur within the Indian area :

—

A. Tongue moderate ; inner margin of nostril pi'oject-

ing ; a claw to index finger.

a. No tail, hind neck and shoulders generally

much paler than back Ptebopus.
b. A tail generally present ; upper parts of one

colour throughout.

a'. 5 teeth in upper molar series, G in lower .... Xantharpyia.
b'. 4 teeth in upper molar series, 5 in lower .... Cynoptertjs.

B. Tongue very long; no projecting margin to nostril.

a. A claw to index ; wing from base of 4th toe

;

tail rudimentary , Cabponycteris.
b. No claw to index ; wing from base of 1st toe

;

tail distinct Eonycteris.

All the Pteropodidce are limited to the tropical and subtropical

regions of the Eastern hemisphere with Australia, none being found
in America.

Genus PTEROPUS, Brisson (1756).

Size large, exceeding all other bats. Muzzle long ; nostrils pro-

jecting by their inner margins, between which is a deep furrow

leading to a vertical groove that divides the upper lip, and has on
each side a naked swollen border. Second * or index finger with a

distinct claw ; metacarpal bone of third or middle finger shoi'ter

than second finger. Wing-membrane from the sides of the hairy

* The thumb, which is free, being classed as the fii'st finger.
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back, and the back of the second toe. Tail none. Hair of the

liind neck and shoulders different in quality from that of the back,

and generally much brighter in colour.

Fig. 74.—Skull oi Ptcro])us medius.

Dentition : i. -, c. j^,
.3—3

W^' 3—3'4' — 1—1' r"-' 3—3' "" sHij-
Upper incisors in a

semicircular ro«', separated on each side from the canines ; lower
outer incisors close to the canines, the inner pair generallv

separated by a slight interval and smaller ; first upper premolars
generally very small and deciduous.

This genus contains the large fruit-bats commonly known in

India as flying-foxes.

Synopsis of Indian, Geylonese, and Burmese Species.

A. Forearm (radius) in adults less thau 7 inches

long.

«. Ears pointed, longer tliau distance from
eye to muzzle P. medius, p. 207.

b. Ears rounded, shorter than distance from
eye to muzzle P. nicobai-icus, p. 260.

B. Forearm in adults more than 8 inches long
;

ears pointed P. ednlia, p. 250.

Beyond India the genus Pteropus has a remarkable geographical

distribution. The majority of the species inhabit the Malay
Archipelago, on bolh sides of Wallace's line; the range of the

genus extending eastward to (Samoa, south throughout a con-

siderable part of Australia (not to New Zealand or Tasmania), and
eastward to Madagascar and the Comoro Islands, but not to

Africa.
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134. Pteropus medius. The Indian Fmit-Bat or Fhfinc/-Fox.

Pteropus medius, Tejnm. Mon. Mam. i, p. 176 (1827) ; Dohson,
J. A. S. B. xlii, pt. 2, p. 196, pi. xiv, fipr. 1 (ear) ; id. Mon. As. Chir.

p. 18 ; id. Cat. Chir. B. M. p. 51 ; Bli/th, Mam. Birds Burma,
p. 14 ; Anderson, Cat. p. 101 ; Scully, J. A. S. B. hi\, pt. 2, p. 236.

Pteropus edwardsi, Horsfield, Cat. p. 28 ; Kelaart, Prod. p. 27

;

Adams, P. Z. S. 1858, p. 512 ; Blyth, Cat. p. 20 ; Jerdon, Mam.
p. 18 ; Hutton, P. Z. S. 1872, p. 091

; nee Geoffr.

Pteropus leucocephalus, Hodf/son, J. A. S. B. iv, p. 700 (1835).
Pteropus assamensis, MeClelland, P. Z. S. 1839, p. 148.
Pteropus kelaartii, Gray, Cat. Mnnhei/s, Lemurs, and Fruit-eating

Bats B. M. p. 104 (1870).

Gadal, Barhagal, Bddur, Pata debli, H. : Bddvl, Beng. ; Warbaf/ul,
Mahr. ; Toggal hdwuli, Can.: Sikat rjelle, Wadari ; Sihicrayi, Tel.;

Barvalu, Mai. ; Loco-mola, Wawal, Cing. ; Leng-tshnmi, Leng-neh,
Burmese.

Ears naked and acutely pointed, their length exceeding the

distance from the eye to the end of the nose ; the outer margin
concave near the tip. Nose naked above. Fur of hind-head,

neck all round, shoulders, and breast woolly, coarser and longer

than that of the back. There is a narrow hairy band above the
wing-membrane behind the humerus and part of the forearm, and
the interfemoral membrane is covered with hair above except
near the edge. In males there is generally a cii'cular tuft of rigid

greasy hairs, bright reddish in colour, on each side of the neck.

Colour. This is variable, as in all hats. The head is generally

reddish brown, the muzzle often darker and sometimes black ; the

hind neck and shoulders paler, generally pale brownish yellow to

straw-colour; back behind the shoulders dark brown or black,

occasionally with a few white hairs interspersed. Lower parts

yellowish brown, chin and fore neck usually darker, as are the

I'egion about the vent and the flanks ; sometimes the whole lower

breast and abdomen are dark brown or black.

Dimensions. Head and body about 9 inches (varying from 7*5

to 10"5), length of ear from orifice 1"45, forearm 6*6 ; basal length

of skull 2-7, extreme length 2-9, zygomatic breadth 1-7. The
expanse of the wings is about 4 feet. Weight 20 to 22 oz.

Distribution. Throughout India, Ceylon, and Burma. Not
found in the Himalayas except near the base, or as a visitor from
the plains. Rare in Western Eajputana, Cutch, and Sind, and
not known to occur in the Punjab. Not recorded east or south of

Burma.
Habits. Jerdon's account is good. He says :

— " During the day
they roost on trees *, generally in large colonies. Many hundreds
often occupy a single tree, to which they invariably resort if not
driven way. Towards sunset they begin to get restless, move

* Tickell notices their preference for tamarind trees, and I think he is right.

In Bengal they sometimes remain on bamboos. They hang head downwards,
wrapped in their wings, and precisely resemble large dead leaves.
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about along the branches, and by ones and twos fly off for their

nightly rounds. If water is at hand—a tank, a river, or the sea

—

they fly cautiously down and touch the water, but I could not

ascertain if they took a sip, or merely dipped part of their bodies

in. They fly A^ast distances occasionally to such trees as happen
to be in fruit. They are fond of most garden fruit (except

oranges, &c.), also the neem, jamoon, her, and various figs *.

About the early dawn they return from their hunting-grounds,

and the scene that then takes place is well described by Tickell in

an excellent memoir published in the ' C alcutta Journal of Natural

History ' t, from which I extract the following :
' From the arrival

of the first comer until the sun is high above the horizon, a scene

of incessant wrangling and contention is enacted amongst them,

as each endeavours to secure a higher and better place, or to eject

a neighbour from too close vicinage. In these struggles the bats

hook themselves along the branches, scrambling about " hand over

hand" with some speed, biting each other severely, striking out

with the long claw of the thumb, and shrieking and cackhng
without intermission. Each new arrival is compelled to fly several

times round the tree, being threatened from all points, and when
he eventually hooks on has to go through a series of combats, and
be probably ejected two or three times before he makes good his

tenui'e. The "alarums-excursions" continue till 8, 9, or 10 a.m.,

when the bats get sleepy, and hang side by side in peace, fanning

themselves with their wings, which in repose they wrap round the

head.'

"

According to Dr. Shortt, P. Z. S. 1863, p. 438, these bats

capture small fish, but Jerdon suspects, and probably with reason,

that the habit of skimming water in the evening has been
mistaken for fishing. I have often observed this habit : the head
is lowered, the animal pauses in its flight, and the water is just

touched, I believe, by the tongue or lower jaw. I have no doubt
that some water is drunk, and this is the opinion of both Tickell

aud McMaster. The former says that flying-foxes in confinement

drink at all hours, lapping with their tongues. The latter has

noticed many other bats drink in the evening as well as the flying-

foxes.

The process of eating is also described by Tickell. The bats

hang, head downwards as usual, by one foot, and hold the fruit

with the other, not by grasping, but by striking the claws in like

a fork. The jaws are moved slowly up and down, and the food

* They are also fond of the fruit of Terminalia catappa, and are said by
Day to extract the kernels, often utilizing tiie verandahs of houses as a
resort whilst thus engaged, and alarming the inhabitants by sounds sugges-

tive of house-breaking. Tlie same writer states tliat these bats often drink
toddy (palm-juice) from the pots attached to the trees from which it is collected,

aud are consequently found intoxicated and helpless beneath tiie trees in the
mt)rning (' Land of the Permauls,' p. 439).

t Vol. iii. p. 29.
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bitten off in large mouthfuls, both cheeks being crammed full and
the tongue protruded.

The numbers in a colony are at times very great, and the trees

on which the bats perch are frequently injured aud sometimes
killed, Pteyojn fly singly, never in a flock, with a steady but not

very rapid flight. Anderson counted, in Calcutta, 70 passing

per minute, for about half an hour, over a breadth of about

250 yards, but others could be seen on all sides as far as the eye

could detect them. This was in the twilight immediately after

sunset. McMaster, at Eangoon, counted, with the help of a

friend, 600 passing in five minutes.

Jerdon relates an instance, in the Ghazipur district, of several

individuals being killed by a hot dry wind, and McMaster states

the same has been observed at Madras.
P. medius has a peculiar offensive musky smell, by which its

presence in the neighbourhood may often be detected. This smell

Dobson attributes to the secretion from the glands marked by
coarse hair on each side of the neck. But these glands are said to

be peculiar to the male, whilst, according to Tickell, the female has

an equally evil odour.

The power of flight in this species is sufficient to enable it to

visit fruit-trees many miles distant from its resting-place. Stern-

dale records having captured one alive, though tired, at sea, 200
miles from the nearest land.

The common Indian flying-fox is easily tamed. The flesh is

eaten by many classes of natives of India, and is said by some
Europeans, who have tried it, to be well flavoured and delicate.

The female has but one young (as have most other bats) at a birth,

usually born, according to Tickell, about the end of March or in

April, and carried about by the mother until the end of May or

the beginning of June, by which time the young animal is nearly

as large as its parent.

135, Pteropus edulis. Tlie Malay Flying-Fox.

Pteropus edulis, Geoffroy, Ann. Mus. xv, p. 90 (1810) ; Cantor,

J. A. S. B. XV, p, 18G ; Blyth, Cat. p. 20 ; Dohson, J. A. 8. B. xfii,

pt. 2, p. 199, pi. xiv, fig. 3 (ear) ; id. Mon. As. Chir. p. 20; id.Cat.

Chir. B. M. p. 49 ; Anderson, Cat. p. 100.

Kluany, Malay.

The largest bat known, the size being larger than that of P. medius.

Ears naked, acutely pointed, longer than the distance from the

eye to the end of the nose, naiTower than those of P. medius (the

breadth being only half the length), upper outer margin but slightly

concave. The wing-membrane arises farther from the middle of

the back, and the hairy back is much broader, otherwise the dis-

tribution of the fur is similar.

Colour generally similar to that of P. medius, but rather darker.

Head and breast rufous-brown, varying in tint ; hind neck and
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back between the shoulders paler yellowish or rufoiis-bro\^'n, or

sometimes bright rufous ; back dark brown or black with a mixture

of grey hairs ; lower parts either rufous-brown throughout, or the

lower breast and abdomen nearly black with an intermixture of

grey. Some specimens are black throughout.

Dimensions. Head and body 12 inches, ear from orifice 1*75,

forearm 8" 8 ; basal length of skull 3, zygomatic breadth l'7o.

The expanse of the wings is fully 5 feet.

Distribution. The Indo-Malayan subregion (Malayan Peninsula,

Sumatra, Java, Borneo, Philippines, &c.), extending, it is said,

to the Nicobar and Andaman Islands, and perhaps into Southern
Tenasserim, a specimen from Mergui, in bad condition however,

having been referred to this species by Blyth. This species was
obtained by Anderson in the Mergui Archipelago.

The habits are similar to those of P. meclius.

136. Pteropus nicobariciis. The Nicohar Flyhig-Fooe.

Pteropus nicohavicus, Fitzinyer, Sitzh. Wien. Ak. xlii, 1861, p. 389
(no description) ; Zelehor, Novara, Reise, Sihtgeth. p. 11 (1868)

;

Dobson, J. A. S. B. xlii, pt. 2, p. 1P8, pi. xiv, f. 2 (ear) ; id.

Man. As. Chir. p. 17 ; id. Cat. Chir. B. M. p. 54 ; A7iderso7i, Cat.

p. 102.

Pteropus melanotus, Blyth, Cat. p. 20 (1863) (no description).

Size of P. medivs. Ears naked, short, rounded at the tip, their

breadth when laid flat about three-quarters of the length, which
is less than the distance from the eye to the end of the nose.

"Wing from the back and distribution of fur as in P. medius. Skull

rather shorter and broader.

Fig. 75.—Head of Pfcropiis nicobarirns. (Dobson, Mon. As. Cbii-.)

Colour. In males the coloration is sometimes as in P. medins,

but generally darker ; head dark brown above and heloAv ; hind
neck and between shoulders rufous to yellowish brown ; back
dark brown : lower parts brown, paler in the middle of the abdo-
men. Young males and females often intensely black throughout,
or with only an indication of the pale collar.

Dimensions. Head and body 9 inches long (varying from 8 to

10-5), ear 1-05, forearm 6-5
; total length of skull 3, basal length

2*7, zygomatic breadth 1-4 {Zelehor).
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Distribution. Andaman and Mcobar Islands ; a variety (P. condo-

rensis, Peters) from Pulo Condore ; Java is also given by Dobson.
A skull is recorded in Anderson's ' Catalogue ' from Mergui, but

the locality is very doubtful, as the history of the specimen is

unknown.

Genus XANTHARPYIA, Gray (1843).

Syu. Eleutherura, Gray (1844) ; Cynomjcteris, Peters (1852).

Size moderate, muzzle long ; nostrils projecting by their inner
margins, between which is a wide furrow, leading to a broad
groove across the upper lip ; the margins of tliis groove are naked,
but less swollen than in Pteropus. Second or index finger with a
distinct claw ; metacarpal bone of the middle finger as long as

the index finger or longer. "Wings from the sides of the hairy

back and from the base of the second toe. Tail short but distinct,

partially included in the narrow interfemoral membrane. Fur of

the back and shoulders of the same colour and quality throughout.
-r> ^•j-' • 4 1—1 3—3 2—2
JJentition : i. -, c. j^j^, pm. g^, m. ^—r^.

This genus and the next three ai'e distinguished from Pteropus

by smaller size and duller coloration.

Only a single species is known within Indian limits. The genus
ranges throughout Southern Asia, extending eastward into the

Malay Archipelago and westward into Africa.

137. Xantharpyia amplexicaudata. The fulvous Fruit-Bat.

Pteropus amplexicaudatus, Geoff. Ann. Mus. xv, p. 96 (1810).

Pteropus leschenaultii, Desm. Mam. p. 110 (1822) ; Kehmrt, Prod.

p. 27 , Bhjth, Cat. p. 21 ; Jerdon, Mam. p. 19.

Pteropus pyrivorus, Hodys. J. A. S. B. iv, p. 700 (1835).

Cynonvcteris amplexicaudata, Peters, MB. Akad. Berl. 1867
p. 865 ;

Dohson, P. A. 8. B- 1872, p. 154 ; id. J. A. S. B. xlii, pt. 2,

p. 202, pi. xiv, fig;. 8 (ear) ; id. P. A. S. B. 1873, p. 110; id. Mon.
As. Chir. p. 29 ; id. Cat. Chir. B. M. p. 72 ; Anderson, Cut. p. 103

;

Scully, J. A. S. B. Ivi, pt. 2, p. 237.

Ears almost naked, oval, rounded at the tip ; outer margin with
a distinct though small convex lobe at the base.

Fur short. First upper premolar minute, equally

distant from the canine and the second premolar.
Colour of fur brown, varying in tint, the lower

parts duller than the upper.

Dimensions. Length of head and body 5 inches,

tail 0"7, forearm 3'35, ear from orifice 0-75;

total length of skull 1-5, zygomatic breadth 0*9.

Distribution. Throughout the greater part

of India, Ceylon, and Burma. This species
Fig. 7fi.-Ear of -^ ^-ecorded from the Himalayas (base only),

(Dobson, Mon. As. Smd, Singh bhoom, Madras, rrichmopoly, Ceylon,

Chir.) ' Pegu, and Moulmein, but it is not commonly
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met with and appears to be of local distribution. It extends on
the west to the Persian Gulf, where I obtained specimens, on the

east and south-east throughout the Malay Archipelago to the

Philippines and Timor.
Habits. This is, in many cases at all events, a cave-haunting

bat. I shot several in the large salt-caves of Kishm Island, Persian

Gulf, where it abounded, and Mr. Murray found it in old tombs
and in caves near Karachi. An allied species, X. miyptiaca, inhabits

the chambers of the Pyramids and has been found in a cave in

Palestine.

Like the other fruit-bats, this animal is very voracious and
possesses great powers of flight. According to Hodgson, it has
been kno^^n to travel 30 or 40 miles and to return in a single night.

Scully has shown that bats of this species, visiting the Xepal
Valley, probably come from the Nowakot district, only 16 miles

distant, not from the plains, as Hodgson su])posed. Dobson was
informed tliat near Moulmein a colony of X ample.ricaudata was
found to feed on moUusca left exposed by the tide.

Genus CYNOPTERUS, F. Cuv. (1825).

Syn. Pachysoma, Geoifr. (1828).

Muzzle much shorter and blunter than in Pterojnis or XantJiar-

pyia ; nostrils projecting by their inner margins, between which
is a broad farrow. A shallow vertical groove crosses tlie

middle of the upper lip and has broad naked margins. Index
finger with a distinct claw ; metacarpal bone of the middle finger

as long as the index finger or longer ; wings from the sides of the

hairy back and from the base of the first toe.

Dentition in all Indian forms : i. j, c. ~^, pm. ^, m. ^.
This genus is found throughout the Oriental region.

Synopsis of Indian, Ceylonese, and Burmese Species.

A. Tail present.

a. Base of outer margin of ear-conch straight

or faintly convex.

a' . Ears nearly double the length of the

muzzle and margined with white .... C. marginatus, p. 263.
h' . Ears not much longer than muzzle and

witli white borders C. hrachyotus, p. 264.

c'. Ears not much longer than muzzle,
without white border . : C. scher~eri, p. 264.

b. Base of outer margin of ear-conch forming
a distinct rounded projection C hrachysoma, p. 264.

B. No tail C. hhuifvrdi, p. 265.
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138. Cynopterus marginatus. The short-nosed Fruit-Bat.

Pteropus marginatus, Geoff. Ann. Mus. xv, p. 57 (1810).

Cynopterus marginatus, Blyth, J. A. S. B. xiii, p. 479 ; id. Cat.

p. 22 ; id. Mam. Birds Burma, p. 15 ; Elliot, Mad. Jour. L. S. x,

p. 96 ; Cantor, J. A. S. B. xv, p. 187 ; Kelaart, Prod. p. 28

;

Jerdon, Mam. p. 20 ; Huttoji, P. Z. S. 1872, p. 693 ; JJohson,

J. A. S. B. xlii, pt. 2, p. 200, pi. xiv, f. 4 (ear) ; id. Mon. Asiat.

Chir. p. 24 ; id. Cat. Chir. B. 31. p. 81 ; Anderson, Cat. p. 104

;

Sculli/, J. A. S. B. Ivi, pt. 2, p. 239.

Cham-gadili, Beng. ; Chota badur, H. ; Lenzwe, Lemcet, Burm.

Ears nearly naked, rounded at the tip, about twice the distance

from eye to nostril in length, without any prominent basal lobe to

Fig. 77.—Eai'3 of: A, Cynopterus vmrginatus; B, C. hrachyotus
;

0, C, scherzeri. (Dobson, Mon. As. Chir.)

the outer margiu. First upper premolar minute, in the middle of

the space between the canine and the second premolar, and
slightly on the outer side of the tooth-row.

Colour brown, very vai'iable in tint, generally snuff-brown or

umber-brown, but some individuals are ferruginous or yellowish

brown, others dull grey-brown. Males, especially in the breeding-

season, have a collar of stiff reddish-yellow or rusty-brown hairs.

Outer and inner margins of ear-conch and sometimes the whole

margin to the tip white.

Dimensions. Head and body 4*4 inches, tail 0*4, ear from orifice

1, forearm 3 ; skull, total length 1*45, zygomatic breadth 0-95,

Distribution. Common throughout India from the base of the

Himalayas to Lake Comorin ; also Ceylon, Burma, the Malay
Peninsula and Archipelago to the Philippines. Not known to

occur west of 8ind, where, however, it is by no means rare,

Habits. This bat is found on trees in the daytime. I have

observed it solitary in forest, but Jerdon states that it roosts in

companies on the folded leaves of plantains, Palmyra palms, and
other trees. Tickell records having occasionally met with it in

caverns and in hollow trees. It lives entirely on fruit and is

extremely destructive to plantains, guavas, and mangoes. Its

voracity is mentioned by almost every observer. One instance

will suffice. DobsoD gave to an individual in Calcutta a plantain

weighing, with the skin removed, two ounces. The whole fruit

was consumed in three hours, whilst the bat, when killed next

morning, weighed only one ounce.
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Blytli notes that the flight of this species is particularly light

and buoyant, very diifereut from the direct heavy flight of Pteropus,

but the general manners and voice of the two are very similar.

139. Cynopterus brachyotus. The Andaman short-nosed

Fruit-Bat.

Cynopterus brachyotls, »S'. Midler, Tijdsch. Natuur. Gesch. v, p. 146
(IS.'iO).

Cynopterus marginatus, var. andiimanensis, Dobson, J. A. S. B. xlii,

pt. 2, p. 201, pi. xiv, fig-. 5 (ear).

Cynopterus brachyotus, Dobson, Mon. As. Chir. p. 26; Scully, J. A.
S. B. Ivi, pt. 2, p. 239.

This resembles the previous species in all respects except in

having much smaller ears, which measure ft-om the orifice 0-7

instead of 1 inch.

Dimensions of a female : head and body 3' 7 inches, tail 0*4, ear

as above 0-7, forearm 2- 6.

Distribution. Andaman Islands and Borneo. 8cully states that

two specimens, obtained by him in Nepal, agree with this form in

the size of the ears.

140. Cynopterus scherzeri. The Nicohar short-nosed Fruit-Bat.

Pachysoma scherzeri, Fitzinr/er, Sitzungsb. Wien. Akad. xlii, p. 390
(1861) (no description) ; Zelebor, Novara, Reise, Sciugeth. p. 13

(1868).

Cynopterus scherzeri, Dobson, J. A. S. B. xlii, pt. 2, p. 201, pl. xiv,

fig. 6 (ear) ; id. Mon. As. Chir. p. 26 ; id. Cat. Chir. B. M. p. 84

;

Anderson, Cat. p. 106.

Ears naked, rounded at the tip, without any distinct basal lobe

to the outer margin, and but slightly exceeding in length the
distance from the eye to the nostril. Muzzle broader than in

C. rnarginatus, and frontal region narrower.

Colour dark bro\^-n. According to Dobson the ears have no white

edges, but I think there are traces of white on the inner margins
of the ears in a British Museum specimen.

Dimensions. Head and body of a female 3*7 inches long, tail

0*55, ear from orifice 0'6, forearm 2*7.

Distribution. The types were from Car-Nicobar Island, where
the species was found on the leaves of cocoa-nut palms by the
' Novara ' Expedition and subsequently by Dr. Stoliczka and others.

Another specimen, apparently of this form, from Timor, is in the

British Museum.

141. Cynopterus brachysoma. The thick-bodied Fruit-Bat.

Cynopterus brachysoma, Dobson, J. A. S. B. xl, pt. 2, p. 260 (1871),
xlii, pt. 2, p. 202, pl. xiv, fig. 7 (ear) ; id. 3Ion. As. Chir. p. 27

;

id. Cat. Chir. B. M. p. S-*) ; Anderson, Cat. p. 106.

Ears rounded at the tip, and furnished with a prominent

rounded lobe at the base of the outer margin ; their length from
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the oriiice slightly exceeds that of the muzzle from the eye to the

uostril. Body very short and thick. Tail very short and slender

and completely concealed by the fur, which is long and dense.

Colour slaty blue with a greyish or silvery tinge, tips of the

hairs sooty brown.
Dimensions of an adult female : head and body 2"9 inches, tail

0'25, ear from orifice 0'6, foreai^m 2-2.

Distrihution. South Andaman Island, whence a single specimen,

the only one hitherto recorded, was obtained by Dr. Stoliczka.

142. Cynopterus blanfordi. The taiUess short-nosed Fruit-Bat.

Cynopterus blanfordi, Thomas, Ann. Mus. Civ. Genova, ser. 2 a, x
(1891).

No tail. Only a trace of an iuterfemoral membrane. Ears
naked, rounded at the tip, a distinct lobe at the base of the outer

margin. Eur long on the body and legs and especially between
the legs.

Colour dark brown \\dth a greyish tinge, inner margin of the

ear whitish.

Dimensions of an adult female in spirit : head and body 2-5

inches, ear from oriiice U'6, forearm 2.

Distribution. Karennee, where specimens were obtained by Mr.
Fea.

Genus CARPONYCTERIS, Lydekker (1891).

Syu. Macroglossus, F. Cuv. (1825) ; uec Macroglossa, Ocbs. (181G).

Muzzle cylindrical, very long and narrow ; nostrils with the
margins not projecting, though a shallow groove divides them. In
some cases this is continued as a fine vertical impressed line across

the upper lip, but generally the upper lip is not grooved ; it is naked
and convex in the middle. Tongue very long and attenuated,

covered with numerous long brush-like papillae. Index finger with
a claw, metacarpal bone of middle finger equal to the index finger

or longer than it. AVings from the sides of the hairy back and
from the base of the fourth toe ; tail very short, quite rudimentary
or wanting.

Dentition : i. \, c. j^, pm. |^, m. 1^. The incisors small and

rather A^ide apart from each other, the molars very small and weak
with low cro\vns, the first upi)er premolar scarcely inferior in size

to the second.

But a single species is known.

143. Carponycteris minima. The small long-tongued Fruit-Bat.

Pteropus minimus, Geoff. Ann. Mus. xv, p. 97 (1810).

Macroglossus minimus, Blyth, J. A. S. B. xxviii, p. 293 ; id. Cat.

p. 21 ; id. Mam. Birds Burma, p. 15; Dobson, J. A. S. B. xlii,

pt. 2, p. 205, pi. xiv, fig. 11 (ear) ; id. Mon. As. Chir. p. 34
;

id. Cat. Chir. B. M. p. 96 ; Anderson, Cat. p. 107.
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Ears rather longer than from the eye to the nostril, naked,

rounded at the end, the outer margin with a small
'~"

pointed basal lobe. Nostrils not prominent. Lower
jaw projecting slightly beyond the upper. Eyes

^ large. Interorbital membrane very narrow. Fur
""''':

ji long.

Colour light brown, more or less rufous above,

rather paler and greyer below.

Dimensions of an adult female : head and body 2"3
Fig.78—Ear i^djes, ear 0-6, forearm 1-35. A skull measures

(Dobson Mon! 1'*^^ ^'^ total length and 0'6 in zygomatic breadth.

As. Chir.) This is the smallest of aU known fruit-bats.

Distribution, Comiuou in the warm valleys of

Sikhim and extending thence through Burma to the Malay Archi-

pelago and Worth and West Australia.

Habits. This small fruit-bat remains suspended to branches of

trees during the day, and is occasionally found in old houses and

sheds. It lives on fruit of every description.

Genus EONYCTERIS, Dobson (1873).

Muzzle long ; nostrils not projecting, a shallow furrow between

them, and a narrow vertical groove across the middle of the upper

lip, which is naked throughout the area below the nostrils and the

space between them. Index finger without a claw ; metacarpal bone

of the middle finger as long as the index finger. Wing from the

side of the hairy back and fi'om the base of the first toe. Tail

short, distinct, the base contained in the narrow interfemoral mem-
brane. Tongue very long and armed with long recurved papillae.

Dentition : i. |, c.
J-^J,

pm. g-^, m. ^^ First upper premolar

minute. Incisors small, subdistant, and molars small, scarcely

elevated above the gum, as in Carponycteris.

A single species is known.

144. Eonycteris spelsea. Dobson's long-tongued Fruit-Bat.

Macroglossus spelseus, Dobson, J. A. S. B, xl, pt. 2, p. 261, pi. x,

figs. 3, 4 (1871), xli, p. 334.

Eonycteris speloea, Dobson, J. A. S. B. xlii, pt. 2, p. 204, pi. xiv,

fig. 10 (ear) ; id. Mon. As. Chir. p. 33 ; id. Cat. Chir. B. M. p. 94
;

Biyth, Mam. Birds Burma, p. 15 ; Anderson, Cat. p. 106.

Ears moderately large, the tips but little rounded, a small pro-

jecting basal lobe to the outer margin. Thumb short, the base

of the terminal phalanx included in the membrane. Fur short

and thin. On each side of the anal orifice and a little behind

it is a small subcutaneous glandular body. The tongue can be

drawn nearly half an inch from the mouth in spirit specimens
;

the papilla) near the tip are very long.

Colour dark brown throughout, the lower portions sometimes

a little paler.
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Dinuimoiis of an atliilt male : head and body 4-5 inches,

tail 0'55, ear from orifice 0-75, forearm 2-85
;

total length of skull 1-45, zygomatic breadth 0-8.

Distribution. The types cauie from the Farm
Caves, Mouhiiein. Specimens have also been i"e-

corded from Cambodia and Java (Dobson, P. Z. 8.

1878, p. 877).

Habits. This appears to be a cavern inhabitant

like Xantharpyia amplexicaudata. Nothing more
is known of its habits, and the nses to whieh

.^^ ^

the peculiar extensile tongue of this genus and E.lp'vl(^a7 (T)(Ai-

of Carponycteris is applied are unkno\\'n. son.Moii.As.Chir.)

Suboider MICROCHIROPTEBA.

Family RIIINOLOPHID.E.

A well-developed nose-leaf, consisting of foliaceous skin-processes

around the nostrils, which are situated in a depression on the upper
surl'ace of the muzzle. Ears large, generally separated ; no tragus.

Two phalanges in addition to the metacarpal bone in the middle
finger, index finger consisting only of the metacarpal. Premaxillary

bones rudimentai*y and suspended from the nasal cartilages.

The npper incisors, two in number, are quite rudimentary ; the

first npper premolar minute ; the molars well developed, with acute

W-shaped cnsps. The lower incisors are tricuspid. The milk-teeth

are absorbed before birth.

The skull is large, the nasal bones much expanded. The females

have two nipple-sha]ied prominences in front of the pubis *. Tail

distinct, produced to the posterior margin of the interfemoral

membrane.
The very complicated nasal appendages consist of three parts,

generally to be traced (fig. 80, p. 268), (1) The flat anterior nose-

leaf, generally horseshoe-shaped, which more or less covers the sides

and anterior extremity of the muzzle, and includes the nasal aper-

tures, between or behind which (2) a median process or ridge, the

central nose-leaf or sella, is placed ; whilst more posteriorly on
the face (3) the terminal or posterior nose-leaf arises vertically

from the forehead, or extends backwards between the ears. The
surface of the posterior nose-leaf is generally divided into cells by
ridges, transversely arranged in Bhinoloplms, longitudinally in

Bipposiderus.

These are the most highly organized of insectivorous bats.

* These probably represent tlie inguinal teats of other Mamraals. Cantor,
.T. A. S. B. XV, p. 182, records that a female Hipposiderus, during lactation

,

had one of these inguinal warts much larger than the other. The youny
are said to attacli themselves to these pi-ominentes.

U
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The greatly developed laose-leaf is evidently an organ of special

perception akin to touch *
; the variations in the form of this

appendage are characteristic of the different species. The Khino-

lophida; are more nocturnal and less crepuscular than other insecti-

vorous Chiroptera a circumstance perhaps connected with the

development of the nose-leaf.

Fig. 80.—A. Head of RhinolophuA nffinis. nat. size. B. Nose-leaf of 7i. hippo-

siderus, xf. C. Nose-loaf of Hipposidcrus armiger, x2. a. Anterior

nose-leaf
; p, posterior nose-leaf ; s, sella.

The family is found throughout the temperate and tropical parts

of the Eastern hemisphere and Australia, but not in Polynesia

east of New Guinea, nor in America. It is divided into two
subfamilies :

—

First toe with two, remaining toes \^ith three

joints each ; a distinct antitragus separated by

a notch from the outer margin of the ear . Khinolopliince.

All the toes with two joints; no notch separating the

antitragus froaa the outer margin of the ear. Ilvpposiderincc.

It may be useful to repeat here that the measurements of bats,

mostly taken, with other details, from Dobson's work, are from

alcoholic specimens.

Subfamily RHINOLOPHINtE.

Geuus RHINOLOPHUS, Desm. (1803).

The only genus in the subfamily. The nose-leaf is large and

perfect, all three parts (anterior, median, and posterior) being well

developed ; the anterior is horseshoe-shaped, usually with a deep

incision in the middle in front, and rests flatly on the muzzle, the

nostrils opening one inside each arm of the horseshoe ; between

and behind the nostrils the median nose-leaf or sella commences,

the anterior portion being flat or recumbent on the nose, the con-

tinuation is then bent up and becomes an erect process, rising

vertically from the face and coiisisling in most cases of two lamella?

at right angles to each other, the anterior transverse, the posterior

longitudinal ; the latter usually forms a connecting-process and

* ITiiiton observed that wlieu the animals were di.sturbed the nose-leaves of

several Uldnolophidce were kept in a stale of constant agitation.
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joins the sella to the auterior portiou of the posterior uose-leaf,

which, in this genus, is always more or less triangular and terminates

behind in a single point, whilst its surface in most species is divided

into cells or liollous by transverse lamina;, often divided in the

middle.

This genus may be distinguished by the form of the ])osterior

nose-leaf and also by the deep notch at the base of the outer ear-

margin, dividing ofl' the large antitragus.

The wings are very large, the metacarpal bone of the fourth

finger exceeds that of the second (or index) in length. Basioccipital

at base of skull very narrow betwe(Mi tlie auditory bulhe.

Fig. 81.—Skull of likiiiokiph'UsJ'crrii/n-cqninii7)i, X 2. (Blasius, Saugeth. DeutschL)

Dentition: i-|.e.S1' P^^' izii'
1^*

'azz-y
The first upper premolar

minute, pointed, either in the tooth-row or else external to it be-

tween the closely approximated canine and second premolar, which

is large. Second lower premolar generally minute and external to

the tooth-row.

The genus Bhinoloplvus inhabits the temperate and tropical

regions of the Eastern hemisphere, including Australia. No less

than 13 species out of about 25 known at present are found within

Indian limits.

Synopsis of Indian, Ceylonese, and Burmese Species.

A. Size large ; forearm exceeding 2'5 iuches .... i?. luetics, p. 270.

B. Size moderate; forearm 1-75 to 25 inches

a. Posterior nose-leaf thickened around a large

internal subcruciform hollow ; forearm
1-85 a. calophijllus, p. 272.

h. Posterior leaf -without large internal hollow.

a'. Second upper premolar close to canine, first

premolar minute, external.

a" . Lower lip ^vith a single median vertical [p. 278.

groove ; forearm 2 25 B. ferruni-eqiiitium,

b'' . Lower lip with 3 grooves ; forearm
2-25 ." B. tragatus, p. 279,

u2
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b'. Second upper premolar separated from
cauiiie by a space in which the small

first premolar is placed.

n" . P]rect transverse process of sella with

wing-like lateral expansions aljove

nostrils ; forearm 2 I{. tiifoliutu'i, p. 272.

//'. No lateral expansions to erect process

of sella.

a\ Anterior recumbent process of sella

expanded, ciip-shaped ; erect trans-

verse process much higher tlian

posterior longitudinal buttress ; fore-

arm 2'25 It. mitratas, p. 27'>.

6'. Anterior recumbent process of sella

not expanded,
rt'. Transverse and longitudinal erect

processes of sella equal in heigiit

;

forearm 2*2 H. pearsoiii, p. 273.

i*. Longitudinal (posterior) process

the higher.

a. Recumbent processofsellabroader

than erect transverse process.

d . Margins of posterior nose-leaf

concave ; forearm 2"] R. affinis, p. 274.

fi'. Margins of posterior leaf [p. 275.

straight ; forearm 2'05 ...... R. andamajiensis,

/3. Recumbent process and erect

transverse processes the same
width ; foi-earm 2 R. petersi, p. 275.

U. Size small ; forearm less than ]"7o inches.

a. Ears very large, longer than the head ; lore-

arm 11) R. macrotis, p. 276.

h. Ears shorter than the head.

a' . Lower lip with three vertical grooves

;

forearm 1'45 R. minor
^ p. 270.

h'. Lower lip with a single vertical groove
;

forearm 1'5 R. hipjyosidenis^ p. 277

145. Rhinoloplius luctus. The great Eastern Horseshoe-Bat.

Rhinolophus luctus, Temm. Man. Mam. ii, p. 24, pi. SO (]8o5);
Jlidton, P. Z. S. 1872, p. 694; Bl>/t^i, Maw. Birds Burma, p. li)

;

iJohson, Man. As. Cliir. p. 30; id.
(
'at. VJiir. B. M. p. 105; Anderson,

Cat. p. 107 ; Scvlhj, J. A. S. B. hi, pi. 2, p. 240.
Rhinolophus perniger, Hvdf/s. J. A. S. B. xii, p. 414 ; Blyth, .7. A. S. B.

xiii, p. 484 ; id. Cat. p. 23 ; Jerdon, Mam. p. 23.

This is the largest known species of the genus. The cars are
very large, the lips acuminate and hhmtly pointed, the outer margin
concave below the tip and divided from the large and long antitragus
bj a deep re-entering angidar notch.

Nose-leaf greatly developed and peculiar. The anterior leaf very
large, projecting over the lip in front and at the sides, deeply in-

cised in tlie middle. Sella expanded on each side of the base of
the ex'ect jirocess into a rounded fiat disk, one above each nosiril.

The transverse erect process is much higlier than the short longi-
liidinal posterior buttress, the Tree maj-gin of the latter is rounded.
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The posterior uose-Jeaf is long, it terminates in an acuminate blunt

point between the ears, and its surface is complicated, being crossed

by a flat diamond-shaped lamella above and by another lamella below.

Fig. 82.—Head o^ Rkinolophus lucfus. (From Guide to the Galleries of

Mammalia, British Museum.)

Lower lip divided iu the middle by a single deep groove. Wing-
membrane greatly developed and attached to the base of the first

or outer toe; interfemoral membrane large, projecting behind and
terminating in a point at the tip of the tail, which does not extend

outside the membrane. Fur of body very long and deuse, soft and
slightly curly. Premolars as iu It. cceJophyUus.

Colour of the fur usually jet-black with ashy tips to the hairs,

occasionally, it is said, reddish brown.
Dimensions of a large Himalayan specimen in alcohol : head and

body 3'55 inches, tail !2-6,ear from head outside 1-25, forearm 2"95.

Specimens from Southern India and Ceylon are rather smaller.

The forearm in a series of specimens varies from 2*0 to 3 inches in

length.

Distribution. The Himalayas at moderate elevations, the hill-

ranges of Southern India and Ceylon, Burma, the Malay Peninsula

and Archipelago, extending to Borneo and the Philippines. This

bat appears to be restricted to the highlands of the countries

inhabited.

Hahits. Hodgson, in his original description of II. perni(/er, stated

that it was shy, keeping to the forests and never approaching houses

or cultivation ; but Hutton, to whom we are indebted for a fuller

account of the animal's habits, says that at Miissoorie he had taken

specimens " hanging from the roof of an outhouse in which rabbits

and firewood were kept, the bat looking, with its ample black wings

folded round it as a cloak, somewhat like a large black cocoon,"

Captain Hutton adds :
—" This fine species commences its flight

rather early in the evening, and does not soar high, like the smaller

bats in general, but remains below at about twenty or thirty feet

from the ground, wheeling with a somewhat heavy and noiseless

flight around buildings and large trees in search of small beetles

and other insects." ..." This species appears usually to dwell in

pairs, and does not associate in communities like some of the

smaller i^/iuto/o^'Zii— though, in a large cavern, affording ample
room for them to hang apart, several pairs may sometimes be found.
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I have talceii tliem from tlie roofs of outliouses, and in wide caves

in limestone-rocks, but they appear to fly only during the warmer

months of summer, remaining (at least such is the case at Mussoorie)

in a semitorpid state during the winter."

146, RMnolophus coelophyllus. The crosletted Horseshoe-Bat.

Rhinolophus coelopliyllus, refers, P. Z. S. 18G6, p. 420, pi. xxxv
Bhjth, Mam. Birds Burma, p. 19 ; Dobsoji, Man. As. Chir.

p. 53 ; id. Cat. Chir. B. M. p. 104, pi. vii, tig. 1 (nose-leaf) ;
Ander-

son, An. Zool. Res. p. 96 ; id. Cat. p. 107.

Ears large, with narrow acute tips directed outwards, outer

margin concave below the tip, a deep re-entering angle between

descending portion of the outer margin aiul the large antitragus.

Anterior nose-leaf well developed. Median leaf or sella expanded

in front, covering the nostrils ; the transverse erect process narrow,

and the longitudinal erect crest thicker and higher than usual and

the same height as the transverse process ; the upper edge of the

longitudinal process rounded, the posterior termination in a deep

hairy subcruciform hollow, which occupies the middle of the pos-

terior leaf. This latter is thick, pointed behind, nearly triangular

in outline, the surface covered with long hairs. The lower lip

divided by three grooves.

The wings are from the ankles or from just above them. Inter-

femoral membrane concave or straight behind ; tip of the tail

projecting. Second upper premolar separated from the canine by

a space, in the middle of which stands the small first premolar

:

tlie second lower premolar minute and external to the tooth-row.

Colour of fur brown above, pale brownish white below, the hairs

fd)ove are white at the base, brown at the extremity.

Dimensions. Length of head and body 2 inches, tail 0*8, ear

outside from the head 0*6, forearm 1*85.

Distrihution. Hitherto only found in Burma. This species has

been procured in the Salween valley near Moulmein by Captain

A. C. Beavan, and at Tsagainin Upper Burma by Dr. J. Anderson.

Nothing is known of the habits. The nose-leaf differs from

that of any other species.

147. Rhinoloplius trifoliatus. The trefoil IIorseshoe-Bat.

Rhinolophus trifoliatus, Temm. Mon. Mam. ii, p. 27, pi. 31 (1835)

;

Dobson, Mon. yis. Chir. p. 41 ; id. Cat. Chir. B. M. p. 100 ; Ander-
son, Cat. p. 108.

Very similar to R. luctus in structure and even in the colour and

length of the fur, but distinguished by its smaller size, by the erect

transverse process of the sella beijig narrower above, and by the

shape of the interfemoral membrane, the posterior margin of which

is straight, with the extreme tip of the tail projecting. The sp<M'i-

mens in the British Museum ai'e from Bcn'neo and are reddish

brown in colour.

Dimensions, Head and body 2';i inches long, tail I'ii, ear from

head outside 0-9, forearm 2.
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Distribution. A specimen from Assam, obtained by Mr. Peal, is

in the Indian Museum ; two others were obtained at Mergui by

Mr. Hume ; other localities recorded are India (eastern coast),

Java, and Borneo.

148. Rhinolophus mitratus. The mitred Horseslwe-Bat.

Rhiiiolopluis mitratus, Bli/th, J. A. S. B. xiii, p. 483 (1844), xxii,

p. 40y, footnote ; id. Cat. p. 2.3 ; Jerdon, Mam. p. 24 ; Dobson, Mon.
As. Chir, p. 42 ; id. Cat. Chir. B. M. p. 107 ; A)ulerson, Cat. p. 108.

Ears large, pointed, outer margin very slightly convex, divided

from the large antitragus by a shallow angular notch.

Anterior nose-leaf moderately developed ; sella formed in front

of two lappets, one over each nostril, together forming a cup-shaped

depression, and behind of a small, erect, transverse process and of

a still smaller and less elevated longitudinal lamella. Posterior

nose-leaf subequilaterally triangular, sharply pointed. Lower lip

with a single groove. Fur soft and rather long.

Colour of the fur rich light brown above, paler towards the base
;

below, the colour is much paler and the hair shorter.

Dimensions. Head and body 2-4 inches long, tail 1*G, ear (an-

eriorly) 1, forearm 2-25. Another specimen was smaller.

Distribution. Chybassa, tS.W. Bengal {Ticl-ell); Darjiling (Dr.

O. Kiny). Apparently rare.

149. Ehinolophus pearsoni. Pearson's Horseslwe-Bat.

Rhinolophus pearsonii, Hor^field, Cat. p. 33 (1851) ; Bhjih, J. A. S. B
xxii, p. 409; id. Cat. p. 24; Jerdon, Mam. p. 25 ; Dobsun, Mon.
As. Chir. p. 43 ; id. Cat. Chir. B. M. p. 108 ; Anderson, An. Zool.

Bes. p. 95, pi. iv, fig. 1 : id. Cat. p. 109.

Rhinolophus larvatus, M.- F.dw. Rech. Mam. p. 248, pi. xxxvii a, fig. 1,

pi. xxxvii c, fig. 1.

Rhinolophus yunaneusis, Dobson, J. A. S. B. xli, pt. 2, p. 336.

Ears large, acutely pointed ; outer margin concave, separated at

the base from the large antitragus by a deep angular notch.

Anterior nose-lejif large, concealing the upper lip when viewed

from above ; sella in front, between the nostrils, of moderate breadth,

having a raised longitudinal rib in the middle ; the erect portion at

first the same 'breadth, then suddenly narrowing and roinided off

above ; the posterior longitudinal buttress-like lamella of the same
height, with a rounded upper margin

;
posterior leaf subequilaterally

triangular with straight sides. Lower lip with a single groove.

Wings very wide, wingnuemhrane from the ankles
;
posterior

free margin of interfemoral membrane nearly straight, the extreme

tip of the tail protruding. Eur very long, dense and soft.

Colour dark brown to light chestnut, lower parts sometimes greyer.

Dimensions. Head and body 2-7 inches, tail 0*9, forearm 2-2, ear

from head outside 0*8.

Distribution. The Himalayas (Mussoorie, Dai'jiling) and their

extension in Eastern Tibet ; also the Assam ranges south of the

Brahmaputra (Khasi and Gai'o lills), the Lushai hills, and Yunnan.
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150. Rhinoloplius aflSnis. The allied HorsesJwe-Bat.

Rliiiioloplms ailinis, Hoisfield, lies. Java (1824) ; ? Cantor, J. A. S. B.

XV, p. 181 ; Bli/th, J. A. S. B. xxi, p. 34(j ; id. Cat. p. 24 ;
id. Mam.

Birds Burma, p. 20; Jerdoii, Mam. p. 25 ; Ilutton, P. Z. S. 1872,

p. GDO; Bobsan, Mon. As. Chir. p. 47 ; id. Cat. Cliir. B. M. p. 112;

Anderson, Cat. p. lOl) ; Sculli/, J. A. S. B. hi, pt. 2, p. 242 ; W.
Blanf. J. A. S. B. Ivii, pt. 2, p. 2G1

.

lihiuolopluis roiixii, Temm. Mon. Mam. il. p. 30 h (1835) ;
Bhjth,

It. CO. ; Jerdon, I. c. ; Hntton, I. c. p. 0'J7.

lihiuolophus nibidus, R. ciuerasceus, and R. rammauika, Kelaart,

P/w/. pp. 13, 14.

Rhinoloplius rubidus {errore fiilvidus) and E. n. s., Kelaart, apud

Bhjth, J. A. S. B. XX, pp. 182-3.

Ears shorter than the head, sharply pointed, the outer margin

nearly straight, separated from the large antitragus hy a moderately

deep angular notch.

Anterior nose-leaf not quite large enoiigh to conceal the muzzle

when viewed from above, but very broad between its own outer

and inner margins ; sella moderately broad in front between the

nostrils, the erect transverse portion of the same breadth through-

out as that between the nostrils and rounded above, the longi-

tudinal lamellar buttress-like process behind being of the same
height or slightly higher, and with a rounded upper surface from

which a few long hairs arise (fig. 80 A, p. 2GS)
;
posterior leaf

longer than broad, ^\•ith concave margins, the tip elongate, acu-

minate, and rather blunt. Lower lip with three grooves.

Wing-membrane broad, variously attached to the tarsus, the

ankle, or to the tibia above the ankle. Interfeuioral membrane
nearly straight behind or projecting angularly in the middle. Eur
dense, soft, moderately long.

Colour very variable, from dark sooty brown or even dark ashy

to bright ferruginous or golden orange-brown, the hairs darker

towards their extremities.

Dimensions. Head and body 2-3 inches long, tail 0-9, oar from

liead between ears 0-6, from base of inner margin U'7"^ forearm

2-1, thumb 0-35.

Distribution. Peninsula of India from the Himalaya 1o Cape
Comorin, ascending the Himalayas to 7000 feet (Mussoorie, ISepal,

Dai'jiling), Ceylon, Burma, Cochin China, Sumatra, Java, and
Borneo. Probably chiefly found in those parts of India that

have a heavy rainfall; no s])ecimens ap])ear to be recordi^l from
the Central Provinces, Coromanihd Coast, N.W. Provinces, or

Punjab. Dobson states that ihis bat inhabits the hill-tracts, hut

s])('ciniens are recorded by Blyth from CalcuUa and ]?arra('k])ur,

and from a cave near Colgong on the (ranges, and by Jerdon I'rom

T(;llicherry.

JJabits. The only account I can find is given by llutlon, who
says :

—"This species is early on (ho wing and may be seen in llie

evening twilight coursing slowly round I ho 1 roc^s in searcli of in-

sects, crunching Ihe liard-w inged boolios as il Hies, wilh a sharp
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crackling souud. Jt often flies so low as to be easily caught in a

coinmou butterfly net." Of ii. rouxi, which, as Dobson has shown,
is merely a lighter-coloured variety of K. affinis, Huttou remarks
that at Mussooi'ie it makes its appearance as early as March,
remaining inactive during the winter.

151. RMnolophus andamanensis. I'he Andaman HorsesJioe-Bat.

Ehinolopliu.s aDdtnnnneii.sis, Dobson, J. A. S. B. xli, pt. 2, p. 337
(1872); id. Man. As. Chir. p. 40 ; id. Cat. Ckir. B. M.^. 11^;
Anderson, Cat. p. 110.

Like 11. affinis generally, but the anterior horseshoe-shaped
membrane is very large, completely concealing the muzzle when
viewed from above, as in li. ^^earsoni ; the posterior terminal leaf

is also much longer, produced backwards between the ears, and
not concave on the sides as in B. affinis. The thumb is also much
longer.

Colour of fur bright reddish brown above and below.

Dimensions. Length of an adult male preserved in alcohol : head
and body 2'5 inches, tail O'U, ear (from origin of outer margi]i)

0-85, forearm 2-05, thumb 0-45.

Distribution. A single specimen in the Indian Museum, Calcutta,

was obtained on the Southern Andaman Island. The above
description is copied from Dobson ; I have not been able to examine
a specimen.

152. Rhinolophus petersi. Peters's Horscslwe-Bnt.

Rhinolophus petersii, Dobson, J. A. S. B. xli, pt. 2, p. 337 (1872);
id. Man. As. Chir. p. 49: id. Cat. Chir. B. 31. p. 114; ILitton,

P. Z. S. 1872, p. 700; Anderson, Cat. p. 110; W. Blanf. J. A. S.

B. Ivii, pt. 2, p. 261.

Ears moderate, subacutely pointed, outer margin concave, sepa-

rated from the large antitragus by a moderately deep angular notch.

Anterior nose-leaf moderate, not nearly covering the muzzle.

Sella of uniform breadth from between the iiostrils to the rounded
extremity of the erect transverse process ; to this is attached

posteriorly a longitudhial buttress-like lamella, the convex upper
margin of which exceeds the transverse portion in height. Pos-

terior leaf a little longer than broad, with concave sides and a

subacute tip. Lower lip with three grooves.

Wing-membrane from the ankles ; interfemoral membrane
nearly square behind, the tip of the tail projecting slightly. Fur
long and soft.

Colour of fur varying from greyish mouse-colour to brown,
generally paler and greyer below.

Dimensions. Head and body 2-5 inches, tail 1, ear (from head

between ears) 0*55, from base 0*75, forearm 2,

Distrihittion. Miissoorie (Hutton), and Coonoor, Nilgiri hills.

South India (W. Davison).
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Jfahits. At ]Mussoorie, where it is not common, Petei's's leaf-

nosed bat is said by Hiitton to be found only during the \\arm

summer months. It hides in caves &c. during the day and flies

in the evening high and ra])idly as a rule, though it is occasionally

seen huntins: over beds of flowers.

153. Rhinolophus macrotis. The large-eared Horseshoe-Bat.

Rhiuulopluia luacrotis {IlocJyson), Blyth, J. A. S. B. xiii, p. 485

(1844J; id. Cat. p. 25; Jerdon^ Mum. p. 2G; Ilutton, F. Z. S.

1872, p. G99 ; Bobson, Mon. As. Chir. p. 45 ; id. Cat. Chir. B. M.
p. 110 ; Anderson, Cut. p. 109 ; Scully, J. A. S. B. hi, pt. 2, p. 241.

Ears very large, their length exceeding that of the head, bluntly

pointed ; outer margin slightly concave.

Anterior nose-leaf large, covering the upper lip ; sella broad,

rounded iu front, maintaining the same

^^ ys^fli
breadth throughout the erect trans^erse

r^W . /;M'':Ti\
_

portion, -which is rounded above, and sup-

\ ported behind by a longitudinal buttress-like

I
conuecting process, hairy, equal or slightly

;
^ superior to the transverse process in height,

obtusely rounded above
;
posterior leaf tri-

angular, obtusely pointed, subequilateral.

Lower lip with three grooves across it.

Wing-membrane from the ankles ; inter-

F' 83 — Head of E ftnnoral membrane generally pointed and

^macrotis. (Dobson^ projecting in the middle, but sonietimes

Mon. As. Chir.) straight ; the extreme tip of the tail free.

Fur moderately long.

Colour sooty brown varying to light earthy browTi (and probably

to bright chestnut) above, paler and greyer below.

Dimensions. Head and body 1'7 inches long, tail 0*8, ear from
crown of head 0'75 (from base 0'S5), forearm 1*0. In fresh speci-

mens the ear is an inch long according to Hutton and from nose

to tail 2-5.

Distribution. Hitherto only recorded from two Himalayan
localities, Nepal and Mussoorie. At the last-named locality one
was captured at 5500 feet.

Habits. Hutton says of these bats, " They come out of caves in

the earlier twilight hours, and may be seen flitting rapidly at some
height in the air, chasing the small flies and beetles whicli abound
during the rainy seasoii."'

154. Rhinolophus minor. 21ie little Indian JIorseshoc-Bat.

Eliinolopluis minor, Ilorsfeld, JRes. Java (1824) ; Blyth, J. A. S. B.
xxi, pp. 347 note, 30] ; Hutton, P. Z. S. 1872, p. G!)8

;

Dolson, Mon. As. Chir. p. 50; id. Cat. Chir. B. M. p. 114 ; id.

Report Brit. Assoc. 1880, p. 176 ; Anderson, Cat. p. 110; Scully,

J. A. S. B. Ivi, pt. 2, p. 243 ; W. Blanf. J. A. S. B, Ivii, pt. 2, p. 2()1.
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? Rliiuolophus lepidiis, Bh/fh, J. A. S. B. xiii, p. 48G (1844).

Rhinolophus subbadiiis, Blyth, J. A. S. B. xiii, p. 486, xxi, pp. .}47,

361 ; id. Cat. p. 23 ; Jenhn, Mam. p. 26, nee Hud//son.

Ilhinoloplius pusillus, Dobson, P. A. 8. B. 1872, p. 155; Bhjth, .

31am. Birds Burma., p. 20, nee Temminek.
Rliinolophus gavoensis, Duhson, J. A. S. B. xli, pt. 2, p. 387 ; id. Mmi.

As. Chir. p. 48 ; id.Cat. Chir. B. M. p. 115 ; Anderson, Cat. p. 110.

Ears a little shorter than the head, suhacutely pointed, outer

niargiu concave just below the tip.

Anterior nose-leaf deep from outer to inner margin, but not

large enough to conceal the muzzle when viewed

from above ; sella somewhat broader in front, the

erect transverse process a little narrower than that

between the nostrils, and. rounded off above, the

longitudinal buttress-like lamella behind much
higher than the transverse process, and pointed

above (more pointed in some specimens than in

others) ;
posterior leaf longer than broad in general,

and with the sides concave and the tip acuminate,

F{(T 84 —Nose- ^^^^ ^^^^^ ^^ variable also, and in one variety (1^.

leaf of B. garoensis, fig. 84) the posterior leaf is almost an

minor, var. equilateral triangle with straight sides. Lower lip

(Dubson, Mon. ^^ith three grooves.
As. Chir.) Wings from the ankles. Interfemoral membrane

straight or nearly so behind, but somewhat variable.

Fur moderately long.

The second lower premolar is sometimes in the tooth-row, more

often, as in most other species, external, wedged in between the

outer angles of the adjoining teeth.

Colour of fur light brown above, greyish brown below, varying

in tint as usual.

Dimensions. Head and body l'7o inches, tail 0"75, ear from

crown of head 0-45, from base 0-55, forearm 1 -45.

Distribution. The Himalayas (Mussoorie, Nepal), Giiro hills, the

"Wynaad and Malabar Coast, and probably the neighbourhood of

Calcutta (B. lepidns), Burma, iSiam, Sumatra, Java, Borneo, and

Japan. Apparently rare in the Peninsula of India. The Hima-
layan and Giiro form is that with the triangular [)osterior nose-

leaf, fig. 84 (it!, subhadius, Blyth, or garoensis, Dobson).

155. Ehinolophus hipposiderus. The lesser Horseshoe-Bat.

Noctilio hipposideros, Bechstein, Naturg. Deutschl. edit. 2, i, p. 1104

(1801).

Illiiaolophus hipposideros, Dobso7i, Mon. As. Chir. p. 52 ; id. Cat.

Chir. B. M. p. 117 ; Scully, P. Z. S. 1881, p. 198.

Ears nearly as long as the head, very pointed, the outer margin

deeply concave and separated from the large antitragus by a deep

angular notch.
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Anterior nose-li'iif broad from the nostrils to the niari,nn, but

not concealing the muzzle ; sella of moderate breadth where flat,

the erect transxerse portion gradually becoming iiarrower, rounded

at top ; the hinder longitudinal buttress-like lamella hairy, pointed,

scarcely exceeding the transverse portion in height
;
posterior leaf

longer than broad, with the sides slightly concave and the tip blunt

(fig. 80 B, p. 208). Lower hp with a single groove.

Wings from the ankles ; interfemoral membrane projecting

angularly behind ; extreme tip of the tail free.

Colour of fur light brown above, light greyisli bro\\n below.

Toung animals often darker.

Dimensions. Head and body 1-55 inches, tail 1'15, ear from origin

of outer margin 0-6, from head between ears 0-55, forearm 1-5.

Distribidion. In India this species has only been observed in

Gilgit, where Scully found it fairly common in the warm valleys

40(J0 to 6000 feet above sea-level, during the summer months.

It, is also met with throughout the greater part of the Pakcarctic

region, extending in AVestern Europe as far north as the shores

of the Bahic.

Habits. During th(! day li. hipposideras hides in caves, ruined

buildings, outhouses &c., often in large numbers. It usually ap])ears

abroad about dusk, and according to Scully has a powerful and

long sustained flight, but Blasius says its flight is rather irregular

and fluttering. It flies generally higher in tin; air than 11. fem^m-
equinum, and is more frequently found away from dense tree-

growth.

];")0. Rhinolophus ferrum-equinum. The (jreaier IIorseshoe-Bat.

VespertUio ferriim-fquiiiuiii, ScJirib. Saii'jcth. \, p. 174, pi. Ixii

(177^-5).

KhinolophiiH fiTriim-cqiiinuni, Z^oiww, 7J/(m. As. Chir. p. 53; id. Cat.

Chii: B. M. p. Ill), partiiu ; Scully, R Z. S. IhH], p. V.}'.).

Ears nearly equal to Ihc head in length, sharply pointed ; the

outer margin concave just below the tip and separated below by a

shallow obtuse notch from the moderately large antitragus.

iS'ose-leaf rather small, anterior horseshoe broad from nostrils

to outer margin, but not nearly covering the muzzle; sella SM)all,

erect transverse process narrow, with the sides slightly concave

and the top rounded ; longitudinal buttress-like lamina behind a

]\\\\^^ higher than the traiisvt;rse ])rocess, hairy and obt iisely pointed ;

posterioi- leaf longer than broad, with concave sides and a blunt

ti]). Lov\er lip with a single gi-oove.

Wings from t he ankles, intcirlcmoral mendu'aiie jir(j ject ing slight ly

in the middle behind ; tij) of the tail free.

The second iipper |)remolar is close to Hut canine: llie lii'st

premolar miniile ;iinl external to the toDtli-row ; second lower

premolar very niinule, often not \u be detected, l\ing in the outer

angle between the closely aj)pro\iiiiate tirsi mid third jtremolars.
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Colour of I'ur above redilitsh brown \\\[\\ a gir\i.sli tiiii;(', bcnealli

pale grey, almost while.

Dimensions. Head and body 2-35 inches, tail 1-5"), ear from
anterior base O*'.), from crown of head 0-75, forearm 2-2.5.

Distribution. Europe, Africa, and Asia north of Ihe Himalayas,
not ranging quite so far north as 7i*. Jdji/Msidcrus, but extending
to the Cape of Good Hope. Within Indian limits this species

has, lil<e E. hij^iosiderus, only been found in Gilgit.

IJabits. In the day the. greater horseshoe-bat hides in drv c;t\es,

outhouses, ruins, and similar places, like so many of llie other

Wiinohphi ; it appears vatlier late in 1 lie evening, tlies low, and
keeps much about trees, its ilight is less well sustained than
that of /i. hippihsidcrus. Scully found it very couunon in the low
hot valleys of CJilgit from about ilie mitldleof April to ihe end of

September, its vertical range being from about 1500 (o 5-500 feet.

157. Rhinolophus tragatus. Ilvlijson's llorsosltoc-But.

Iiliinolophus tragatus, Ilodr/son, J. A. S. B. iv, p. (509 (18.'{5) ; Bli/tli,

J. A. S. B. xiii, p. 484, xxii, p. 400, note ; id. Cat. p. 24 ; Jcrdon,

Mam. p. 24 ; W. Blanf. J. A. *. B. Ivii, pt. 2, p. 208.

Rhinolophus ferruni-oqiiinuni, Dot^son, P. A. S. B. 1872, p. 208
;

id. Mon. As. C/tir. p. r,:] ; id. Cat. Odr. B. M. p. 110, partini
;

Hut ton, P. Z. S. 1872, p. 698 ; Anderson, Cat. p. Ill, paitim
Scully, J. A. S. B. Ivi, pt. 2, p. 2\5 ; ncc Schrelwr.

? Rhinolophus brevitarsus *, Blyth, Cat. p. 24, no description.

This species, which was by Dobson wmie&to II. ferrum-cquinum,

resembles that bat closely in all characters except in having three

grooves instead of one on th(^ lower lip, as was observed by Elytli

(J. A. S. B. xxii, p. 409). The nose-leaf is considerably broader as

a rule, but there is some vai-iation in this respect. In structure,

with the above exception, colour and dimensions the characters

of the last species apply to the present. Pubic teals greatly

developed.

Distrilufion, The Himalayas from Rlussoorie to Sikhim, and from

a moderate elevation to GOOO or 7000 feet.

IJahits. According to Hodgson this bat emerges from the rock-

cavities in which it ])asses the day sooner in the evening than the

Vespcrtilionida' and always in considerable numbers. It is not

migratory and does not hibernate. It breeds once in the year

towards the close of summer and produces two young.

The only Asiatic J\Jiinol.op/ii not found in India are two AVestern

forms, 7»*. euryale and Ji. Idasii, ]{. acumhuttus known only from

Java, and two Philippine species. The remaining members of the

genus are African or Australian, mostly the former.

* Foimdcrl on a dried specimen in bad CDnditiun, perliaps rpfcrable tu R.

minor (see Dobson, Cat. As. C'hir. p. 1*.)7, no. 107).
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Subfamily HIPPOSIDERIN^.

This subfamily is distinguished from the Rhinohpliinai by haviug

ouly two phalanges in all the toes (a character exhibited by culy

one other bat, the American Thyroptera tricolor), by the absence of

a notch in the outer border of the ear, and consequently by having
no distinct antitragus, and by the shape of the nose-leaf, the

posterior portion of which is not triangular. Another peculiarity,

unknown amongst other Chiroptera, is the existence of a second
pair of large foramina in the pelvis, besides the usual thyroid or

obturator foramina. The second foramen is preacetabular, and
formed by the ileo-pectineal spine being united by a bony isthmus

with a process deri\ed from the antero-inferior surface of the

ilium. This character, Dobson points out, greatly strengthens the

pelvis, which is remarkably weak in bats, but it is not known
whether au}^ peculiarity in the habits of Hipposiderus and its allies

corresponds to the increased strength of the pelvic girdle.

Two genera of the Hipposiderime occur in India and a third is

known from Persia and may probably occur in Baluchistan. These
genera may thus be distinguished :

—

A. No tlat expanded lamina between the nostrils ; a

transverse swollen bar behind them.
a. Anterior nose-leaf or horseshoe not divided in

the middle Hipposiderus.
b. Anterior nose-leaf divided into two distinct

lajipets CcELOPS.
B. .V tlat expanded lamina between the nostrils, no

transverse bar behind them Tri^^enops.

^

Fig. 85.—Head of Tri<Bnops i>Lrdcus, x2. (Pobson, Men. As. Chir.)

Trucjio^^s pemcHs has been found in Persia at Shiniz, and in East

AlVica. Should it occur within Indian limits, the accompanying
woodcut will enable it to be easily recognized. It is a pah' butf

bat, with the forearm 2 inches long.
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Geuus HIPPOSIDERUS, Gray (,1^31).

Syn. Phyllorhina, Bonaparte (1837), nee Leach ;
Asellia, &c., Gray.

The nose-leaf more or less square or oblong in form, and com-

plicated, consisting of three portions—anterior, median (or sella),

and posterior ; the anterior horseshoe-shaped or semicircular as in

Rhinolophus, resting flatly on the muzzle, but without any deep

incision, and, in most species, without even a notch, in front.

The nostrils open freely in the middle of the horseshoe, each is

generally partly or wholly surrounded by a lamina, and there is a

more or less pronounced longitudinal ridge between them. On each

side of the horseshoe there are, in several species, supplementary

leaflets forming a fringe. The pella does not come forward

between the nostrils ; it is a prominent transverse bar behind

them and divides the horseshoe in front from the posterior leaf

behind. The latter is never triangular : the hinder margin is

simply rounded in most species, tricuspid in a few ; it is usually

bent forward over the front surface of the leaf, which is generally

divided into shallow cells (as a rule four in number) by longi-

tudinal (antero-posterior) ribs (fig. 80 C, p. 268). Behind the

nose-leaf there is, in the males of several species, and to a smaller

degree in females, a large pore, being the orifice of a glandular sac,

which the animal can evert at pleasure like the finger of a glove
;

the opening is marked by a pencil of stiff hairs. At tlie sides of

the posterior leaf and abo^'e the eyes are one or more wart-like

prominences, sometimes bearing pores ; in some species these pro-

minences form a kind of fringe to the posterior nose-leaf.

Dentition : i. |, c. J^, pm. 1^^, m. ^3. First upper premolar

minute, blunt, in the outer angle between the canine and second

premolar, rarely deciduous except in H. tridens and one other

species (not Indian), in which adults have pm. ^^.
I have explained at full length elsewhere (P. Z. S. 1887, p. 637)

the reasons that have induced me to employ the name Hipposi-

derus for this genus instead of Phyllorhina, which is adopted by
Dobson and others.

The genus Hipposiderus ranges throughout the tropical and sub-

tropical parts of Asia (including the Malay Archipelago), Africa,

and Australasia. It is not Palsearctic like Bhinolop>hus,nov\s it by

any means restricted in India to the hills and highlands. The
Indian species are not quite so numerous as those oi Rhinolophus,

but they are more generally diffused.

Synopsis of Indian, Ceylonese, and. Burmese Species.

A. Size large, forearm exceeding 3 inches.

a. A large frontal glandular sac
;
posterior

leaf narrower than horseshoe ; forearm
about 3'o H. armir/er, p. 283.

b. No frontal sac
;
posterior leaf not nar-

rower than horseshoe ; forearm about
3'4 H. diadeiiia. p. 284.
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B. Size small, forearm less than P> inches.

a. Posteri(n" margin of nose-leaf termin-

ating in thne sharp points ; forearm

l-7o //. fn(lr//.'<, p. 282.

/j. Posterior margin of nose-leaf rouuded.

a'. Three supplementary leaflets on eacli

side of the horseshoe.
«". Surface of posterior leaf divided

into 2 cells ; forearm 2'0 H. )iiiubtucii>iig, p. 2S6.

h". Surface of posterior leaf divitied

into 4 cells.

a. Posterior leaf narrower than

horseshoe ; forearm 2'45 .... H. It-jj/aji/.i/l/nui, p. 284.

13. Posterior leaf as wide as horse-

shoe or wider,

a'. Hinder margin of interfem-

oral membrane straight; fore-

arm 2 H. speoris, p. 287.

13'. Flinder margin of interfein-

oral membrane forming a

salient angle ; forearm 2'2rj Jl. larvatu--<, p. 288.

h' . Two siipxilementary leaflets ; forearm

1-75 I[- (jaleritiis, p. 287.

c . No supplementary leaflets.

a" . Ears laid forward extend to muz-
zle : forearm P55 //. buolor, p. 289.

b". Ears do not extend to muzzle;

forearm 1'4 //. fi»iboi/ietisi.<!, p. 290.

158. Hipposiderus tridens. 2'he trident huf-iwsed Bat.

Rhinolophus tridens, Geofroij, Dcscr. de VEiij/ptc, ii, p. 1;J0 (1813).

Phyllorliina tridens, Dobson,^ Cat. Chir. B. M. p. 1-Sl.

Phyllorhina tridens, var. mwxYmam, Anderson, Cat. p. 113; Murrai/,

Vert. Zuol. Sind, p. 6, pi. i, fig. 2 (head).

Ears of moderate size, tips pointed, outer margin slightly con-

cave above, then convex, inner margin very convex. Anterior

nose-leaf or horseshoe semicircular, having, on each side, two

secondary leaflets ; sella prominent, trilobate
;
posterior leaf having

the surface divided into lour cells by three longitudinal ribs, and

terminating above on the forehead in three thickened and pointed

projections.

Wings from the lower Ihii'd of the tibia ; interfemoral membrane

short, square beliind ; tlie last two vertebra) of the fail and some-

times part of the pciudlimafe free. First minute u])per premolar

deciduous.

Colour of fur above greyish brown, ilie basal portion i)aler,

sometimes white ; beneath wholly yellowish white or pure w bite.

Dimensions of a Karachi specimen : head and body 2-'3 inches,

tail 1, ear from origin of ouler margin 0-7r), forearm 2-1, African

specimens are smaller.

Dislrihution. Sind; procured in Karachi by Mr. J. JM array, who

observed it in April about dusiv in large numbers. Also luuiid in

Southern Persia, ]\Iesoi)ofamia, Egypt, and Zanzibar.



nipposTDEErs. 283

The variety called murraiana by Anderson is larger, its ears are

somewhat shorter, broader, and less pointed, and its wing and
interfemoral membranes are attached rather lower on the tibia.

One or two other small differences are noted, but they are not of
much importance.

159. Hipposiderus armiger. The great Himalayan leaf-nosed Bat.

Ebinoloplius armiger, Ilodf/son, J. A. S. B. iv, p. 009 (1835),
Ilipposideros armiger, lilyth, J. A. S. B. xiii, p. 488 ; id. Cat. p. 25

;

Jerdon, Mam. p. 27.

Hipposideros diadeiiia, Cantor, J. A. S. B. xv, p. 181, nee Geofroy.
Phvllorhina armigera, Hutton, P. Z. S. 1872, p. 700 ; Dobson, P. Z. S.

iS73, p. 242 ; id. J. A. S. B. xliii, pt. 2, p. 234 ; id. Mon. As. Chir.

p. 64 ; id. Cat. Chir. B. M. p. 135 ; Anderson, Cat. p. 114 ; Scully,

J. A. S. B. Ivi, pt. 2, p. 245.

Ears moderate, tips blunt, outer margin slightly concave near the

tip, then moderately convex, inner margin convex.

Nose-leaf large ; anterior leaf shield-shaped, with four supple-

mentary leaves ou each side; sella trilobate, postei-ior leaf narrower
than the anterior (exclusive of the lateral leaflets), the surface

divided into four cells as usual, the hinder margin sinuate, slightly

elevated at the centre and at both ends (tig. SU C, p. 268). There
is a well-marked frontal sac with a transverse opening ; this sac is

much developed in old males, in which it forms the apex of a

swollen flesh}^ naked area bordering the posterior leaf behind and
on the sides. In females there are only wart-like elevations ou
each side above the eyes.

Wing-membrane from the tibia a little above the ankle ; inter-

femoral membrane projecting triangularly behind ; extreme tip of

tail free. Pur soft and thick.

Colour of fur varying from light to dark brown, generally dark

brown, a little paler below. The hairs of the back, in some cases

at all events, are brown at the base, then whitish, and darker broAvn

at the tips.

Dimensions of a large male : head and body 4'2 inches long, tail

2*1, ear from origin of outer margin I'lS, from crown of head 0"95,

forearm 3"8. In a female the head and body are 3'5, tail 2-2,

forearm 3'3 inches. This is the largest of Indian Bhinolophidce

and IS only exceeded in size by one species of the family, the

African H. commersoni.

Distribution. Himalayas (Mussoorie, N^epal, Sikhim), Khasi hills,

also Penang, Cochin China, and China. Ceylon is given by
Dobson as a locality, but I am unable to discover the authority *.

This bat probably inhabits IBurma.

* Perhaps Blyth, J. A. S. B. xxi, p. 34fi, where H, lankadiva, Kelaart, was
identified with U. armiger. But the specimens referred to by Blyth in tlie

passage have been identified by Dobson with H, diadema, Mon. As. Chir. p. 200.

X
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JMnts. Ilulton describes tins species as not enveloping itself so

coin])letely in its wings, when suspended by its feet, as lihinolophi

do, and as keeping the tail and interfemoral membrane turned up
over the lower part of the back. lie observed specimens at

Mussoorie in a loft, whence they issued before dark, or, during

cloudy and misty weather, before sunset, and flew with a slow

steady flight about the trees, capturing beetles and CicacUe. The
latter, as Hutton remarks, are peculiarly noisy just after sunset in

the rainy season and thus are easily found by the bats.

AVlien this bat is captured alive, Hutton says, the large ears are

kept in a constant state of rapid treuiulous motion, and the animal

emits a low purring sound, \^hicli becomes a sharp squeak under

the influence of alarm or irritation. The tremulous motion of the

ears is common to the majority of insectivorous bats.

According to Hodgson //. armiger breeds once a year and pro-

duces two young towards the close of summer.

1 00. Hipposiderus leptophyllum. Dobsons leaf-nosed Bat.

rhvllorliina leptopbylla, Dohson, J. A. S. B. xliii, pt. 2, p. 284
^'"^74); ul. Man. As. Chir. p. GO; id. Cat. Chir. B. M. p. 136;
Anderson, Cat. p. 114.

" Ears rather large, broad and triangular, \\\W\ subacute tips,

the outer margin slightly concave beneath the tip. The upper

(posterior) transverse nose-leaf small, upper edge simple, narrower

than the horseshoe portion, thin, the three vertical folds in front

faintly discernible at the base only ; the horseshoe with a small

incision in the centre of its front free edge ; frontal pore small,

placed at some distance behind the transverse nose-leaf.

" AVing-membranes from the tibia, a short distance above the

ankh^ ; interfemoral membrane triangular, the extremity of the

tail ])rojecting.

" Fur and integuments dark throughout.
" Distinguished from //. armu/er by its considerably smaller

size, by the upper transverse nose-leaf being simple, not lobed above

as in that species, and by the incised front edge of the horseshoe,

w'hich in //. armiger is invariably plain.

" Length (of an adult male preserved in alcohol) : head and body
2-5 inches, tail 1*05, ear (from origin of outer margin) 0"1), fore-

arm 2-45." (Dohsoii.)

Distrihution. The Khasi hills, A\hpre a single specimen was ob-

tained by Col. li, H. Godwin-Austen. No other is known. The
above is copied from Dobson's description.

101. Hipposiderus diadema. The large Malay leaf-nosed Bat.

I.'irmoloiihiis dintlcniii, (.'roffrci/, Ann. Mus. Hist. Nat. xx, p. 203
(isi;}).

rJliinolophus nohilis, lL,rsJicld, Jies. Java (1824).
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Hipposideros nobilis, Cantor, J. A. S. B. xv, p. 182 ; Bbjth, J. A. S.

B. xxi, p. 346 ; id. Cat. p. 20.

Hipposideros lankadiva, Kelaart, Prod. p. 19 ; Bhjtli, J. A. S. B. xx,

p. 183; id. Cat. p. 20.

Pliyllorlnna masoni, Dohsrm, J. A. S. B. xli, pt. 2, p. 338.

PliyllorhiDa diadenia, Bahson, Mon. As. Chir. p. 61 ; id. Cat. Chir.

B. M. p. 137; Bhjth, Mam. Birds Burma, p. 20; Anderson, Cat.

p. llo.

Hipposiderus diadema, W. Blanf. J. A. S. B. Ivii, pt. 2, p. 2G3.

Ears pointed, outer mai'gin nearly or quite straight below the

tip.

Anterior nose-leaf about the same width on the face as the

posterior, almost semicircular, with three supplementary leaflets on

each side. Sella with a prominent ridge in the middle. Posterior

leaf with a rounded free margin, slightly prominent and thickened

Fig. 86.—Head of Hipposiderus diadcma, yar. {H. masoni). (Pobson, Mon.
As. Chir.)

in the middle, the front surface divided into four cells by longi-

tudinal ribs as usual. Xo frontal pore. Wings from the ankles ;

interfemoral membrane large, projecting triangularly behind ; last

caudal vertebra free.

Colour. Fur various shades of bro\Mi above, paler below. The
basal and terminal portions of the dorsal hair brown, intermediate

parts paler, sometimes white.

Dimensions. Head and body 3-4 inches, tail 2-3, ear from the

crown 0-9, forearm 3--1 (varying from 3 to 3-6).

Dlstrihution. In the Indian Peninsula this species has been

found by Mr. V. Ball at Udaipur, north-west of Sambalpur,

Central Provinces, and by myself near Bhandara east of Nagpur

;

remains also occur fossil in the Kuruool caves (Pleistocene).

Other localities are Ceylon, 8ikhim, Moulmeiu, Penang, and most

of the islands in the Malay Archipelago, also the Philippines.

A specimen (fig. 86) from Moulmein, \^hicli diifers in having

the posterior nose-leaf divided into two cells only and in having
x2
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a small bony process from the sympliysis of the niamlil)le, was

separated by Dobson as I'Ji t/llorJi inn mason
i

; but in his British

Museum Catalogue he states that the differences are probably

merely individual peculiarities.

Hahits. This species, like other mendiers of the genus, haunts

rocky caves, old tombs, and other buildings : Ivelaart found it

swarming in a tunnel cut through a rocky hill near Kandy.

162, Hipposiderus nicoljarensis. Tlie Nicohar leaf-nosed Bat.

PLvlhaljina incoLavensis, Ihbson, J. A. S. B. xl, ]). 262, pi. xx, fi?. 2

(1871) ; id. Man. A.i. CJiir. p. 03 ; id. Cat. Chir. B. M. p. 138

;

Anderson, Cat. p. 115.

"Ears large, acutely pointed, outer margin slightly concave beneath

the tip : no frontal sac behind the nose-leaf ; np])er margin of the

trans\erse leaf simple, forming an arc of a circle, folded back

4 ,T' Tf° Ui

Fig. 87.—Head of Ilipjxishleriis nicoharcnsis. (Dobson, Mon. As. Cliir.)

(? forward) and overhanging the concave front surface, which is

divided into two cells only by a single central vertical ridge : in

front the margin of the horseshoe has three small points,

" Wing-membrane from the base of the metatarsal bone of the

outer toe ; tail of six vertebra), the last free.

" Fur above light brown at the base, then greyish bro\^•n, with

light brown extremities ; beneath pale brownish grey."

Dimensions. Head and body 3 inches, tail 1*7, ear from origin

of outer margin 0-1), forearm 2-6,

JJi.stnhiition. Nicobar Islands. The only specimen known was
procured by Dr. tSloliczka and is preserved in Ihe Indian Museum,
Calcutta,

The above descriplion is copic^d from Dobson; the form re-

sem])]eH J/, diadin I a, hut is distinguished by the posterior leaf being

only divided into two cells, by the different allachment of the

wing-membrane, and by much smaller size. From the iignres it

a])])ears Ihat Ihere are three sii|)])len)en1ary leaves on each side of

Ihe liorseshoe, and the sella appears to have a prominent median
ridge.
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163, Hipposiderus galeritus. Canto)-''s leaf-nosed Bat.

Hipposidero3 galeritiis, Cantor, J. A. S. B. xv, p. 183 (1846).
Pbyllorhiua brachyota, Dobson, J. A. S. B. xliii, pt. 2, p. 2:'>7.

Pliyllorhiua ^-alerita, Dobson, Mon. As. Chir. p. (iO ; id. Cat. Chir.

^. J/, p. 141; Anderson, Cat. p. 116.

Ears comparatively short and broad, outer raargia concave bodow
the blunt tip, tlieu convex, inner margin very convex.

Anterior nose-leaf well developed, extending almost to the end
of the muzzle, and having two secondary leaflets on each side;

sella broad, with a slightly prominent ridge in the middle
; posterior

leaf evenly rounded behind, the surface divided into four cells by
longitudinal ribs. Fi'ontal sac distinct in males, just behind the

posterior leaf, very indistinct in females.

Thumb and foot small ; wing from the metatarsus, between the

ankle and the base of the toes ; interfemoral membrane broad,

projecting triangularly behind ; tip of the tail free. ISecond upper
prenxolar more distant from the canine than usual in this genus

;

iirst premolar minute.

Colour of fur deep reddish brown above, paler beneath, the fur

on the shoulders and along the spine darkest. The dorsal hairs

are light brown at the base, the terminal third dark brown, the

extreme tips paler again. Bright ferruginous specimens also occur.

Dimensions. Head and body 2 inches, tail i"4, ear from crown U'd,

forearm 1'75.

Distribution. This form appears to be very rare west of the

Bay of Bengal ; it has been found in Ceylon and at one locality in

the Indian Peninsula, Lingasugiir, N.N.W. of Bellary. It has been
recorded from Penang, Singapore, Java, and Borneo.

Dobson notices some variation in the size of the nose-leaf, length

of the tail, and place of attachment of the wing-membrane.

164. Hipposiderus speoris. Schneider's leaf-nosed Bat.

Vespertilio speoris, Schneider, Schreber, Siiuffth. Siipj}. pi. 59 B ; Geoff.

Ann. Mm. xx, p. 261 (1813).

Rhiuoloplius dakhiuiensis, Si/kes, P. Z. S. 1831, p. 99.

jAhinolophus speoris, Elliot, Mad. Jour. L. S. x, p. 98.

Hipposideros speoris, Bbjth, J. A. S. B. xiii, p. 489, xxi, p. 347
;

id. Cat. p. 26 ; Jerdon, Mam. p. 27.

Hipposiderus speoris, H. tenipletoiii, H. aureus, and II. blythii,

Kelaart, Prod. pp. 17, 18, 20.

Phyllorliiua speoris, Dobson, Mon. As. Chir. p. 67; id. Cat. Chir.

B. M. p. 143 ; Blyth, Mam, Birds Burma, p. 21 ; Anderson, An.
Zool. Res. p. 97 ; id. Cat. p. 116.

Ears broad, pointed, outer margin concave below the tip, then

convex, and having a small spine-like projection about one third

the distance from the base to the tip (in the same position as the

notch in Bhinolophus) ; upper third of inner margin nearly straight,

lower two thirds very convex.
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Anterior nose-le.af not covering the end of the muzzle, having

three supplementary leaflets on each side ; sella broad ;
posterior

leaf evenly rounded behind, the surface divided into four cells by
longitudinal ridges. Erontal sac well developed. AVing-inembraues

from the tibia near the ankle. Interfemoral membrane short, square

behind ; the end of the tail projecting.

Colour of fur above brown, varying from bright golden-brown

to mouse-colour, the hairs white at the base ; below, the tint is

similar but paler.

Dimensions. Head and body 2-4 inches, tail O'So, ear from crown
0*5, forearm 2.

Disfrihution. Throughout the greater part of India, specimens

having been obtained from Dehra Dun, from Chanda and other loca-

lities in the Deccan, and from several places in Southern India

(Madras, Nellore, Trichinopoly, Travancore, &c.), where Jerdou
says this bat is far from rare, inliabiting old buildings, wells, &c.

It also appears to be common in Ceylon. It has been found at Prome
in Burma, and has an extensive range in the Malay Archipelago.

As in so many other cases, nothing appears known of the habits

of this common bat, except that it is found in caves and masonry-
buildings, ruins, tombs, wells, &c.

1G5. Hipposiderus larvatus. IlorsfwVVs leaf-nosed Bat.

RLinolophus larvatus, vulgaris, deformis, and insignis, Ilorsfield,

Hes. Java (1824).

Ilipposideros larvatus, Bh/th, J. A. S. B. xiii, p. 488; id. Cat. p. 26.

Ilippo^ideros vulgaris, Bljth, J. A. S. B. xiii, p. 488 ; Cantor, J. A.
8. B. XV, p. 183.

Phjllorhina larvata, Dohson, F.A.S. B. 1872, p. 1.5.5; id. J. A. S. B.
xliii, pt. 2, p. 2;].5

; id. Man. As. Chir. p. 68; id. Cat. Chir. B. M.
p. 14.5 ; Bhjth, Mam. Birds Burma, p. 21 ; Anderson, An. Zool.

lies. p. 97; id. Cat. p. 117.

Ears broad, pointed, outer margin coucave below the tip, then
convex ; there is a slight thickening about one third the distance

from the base, but no distinct projection as in IJ. sjyeoris.

Anterior nose-leaf not covering the end of the muzzle and having
three supplementary leaflets on each side ; sella well developed,

distinctly trilobed
;
posterior leaf rather broader than the horse-

slioe, divided into four cells, hinder margin regularly rounded.

A \\ell-marked frontal sac in males, but nuicli smaller in females. In
some males the wart-like glandular prominences on each side of

the posterior leaf are greatly developed, as in B, armixjer. Wings
from the ankle-joint, or from the tibia just above; interfemoral

membrane projecting and triangular behind ; extreme tip of tail free.

Colour of fur very variable, generally reddish brown, the base of

the hairs paler.

Dimensions. Head and body 3 inches, tail l'5,ear from crown 0'75,

forearm 2-45.
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Distribution. Assam, Syllu'f, and tlii-uughout Burma, also .Siam

and Java.

This species is closely allied to H. speoris, but distinguished by

larger size, proportionally larger ears, and by the posterior margin

of the interfemoral membrane forming a salieut angle, instead of

beino; straiaht.

106. Hipposiderus bicolor. The hicolonred Icdf-iioscd But.

Rliinolophus bicolor, Tonminch, Mon. Mam. ii, p. 18 (lS3o-41).

liipposideros fiilvus and miiriuus, Gray, Maq. Zool. Dot. ii, p. 4!)2

(1838) ; Blyth, J. A. S. IJ. xiii, p. 48U, xxi", p. 347.

Rhinoloplius niurinus cmd fulgens, Elliot, Mad. Jour. L. S. x, p. 90.

? Rhinolophus subbadiiis, Ilodyson, J. A. S. B. xiii, p. 48G, ncc Blyth.

liipposideros murinns, Cantor, J. A. S. B. xv, p. 183.

Hipposideros ater, Tcmpleton, J. A. S. B. xvii, p. 2o2.

Hipposideros fulvu'^, nnunnus, and atratus, Kelanrt, Prod. pp. 15, 10.

Hipposideros cineraceus, Blyth, J. A. S. B. xxii, p. 410.

Hipposideros cineraceus and u^uriuus, Blyth, Cat. p. 27 ;
Jerdon, Mam.

p. 28.

Phyllorhina fidva, Dohson, P. A. S. B. 1872, p. 155 ; id. J. A. S. B.

xli, pt. 2, p. 220, xliii, pt. 2, p. 235 ; id. P. Z. S. 1873, p. 250
;

Anderson, An. Zool. lies. p. 98 ; Scully, J. A. S. B. Ivi, pt. 2, p. 248.

Phyllorbina bicolor, Hutfon, P. Z. 8. 1872, p. 702 ; Bohson, Mon. As.

Chir.]^. 70 ; id. Cat. Chir. B. M. p. 148; Anderson, Cat. p. 117.

Hipposiderus biciilor, W. Blanf. J. A. S. B. Ivii, pt. 2, p. 202.

Ears extending to the end of the muzzle when laid forward,

broad, with Aery blunt rounded tips, outer margin straight, not

concave below the tip. A low raised band of skin connects the

base of the ears across the crown of the head ; this band is hairy

and requires to be looked for.

Nose-leaf small, oblong; no secondary leaflets at the side of the

horseshoe, which is of about the same width as the posterior leaf,

or rather narrower ; sella less broad transversely than the anterior

leaf ;
posterior leaf rounded behind, the front surface concave,

divided longitudinally into four cells. Frontal sac well developed

in males, rudimentary in females.

Wing-membrane from the ankle or tarsus ; interferaoral mem-
brane projecting angularly slightly behind ; tip of tail free.

C'oZoifr varying from golden chestnut to very dark reddish brown,

almost black, above, paler, sometimes white, below. The fur is

generally pure white, buffy white, or grey for three-quarters of its

length, the tips reddish brown, or ashy brown, or blackish. Some
specimens are brilliant golden or bright ferruginous. Dobson found

that several golden-coloured specimens examined by himself were

pregnant females, but males were subsequently obtained by An-
derson in Burma exhibiting the same brilhant coloration, though

both males and females were found in adjoining caves of the usual

coloration, \\'hitish fur with dark tips.

Dimensions. A male Burmese specimen measured :—head and

body 1"75 inches, tail 1*15, ear from crown 0*75, forearm 1-55.
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Distrihution. The Oriental region, and part of the Australian,

Throughout India from Sind, the Punjab, and North-west Hima-
layas, below about 5000-0000 feet, to Cape Comorin ; also in

Ceylon, Assam, Burma, &c.

Varieties. Dobson recognizes four varieties, chiefly distinguished

by the size of the ears. One of these, however, JI. amhoinensis,

with the shortest ears of all, is altogether smaller in size, and must
I think, from its distribution throughout the same area, be kept

distinct. Of the other varieties, one, H. arucnsis, is not Indian

;

whilst the 1y])ical //. bicolor, with ears as long as the head, has only

been found within our area in the Nicobar Islands ; II. fahms, with

ears longer than the head, being the common Indian and Burmese
form.

Habits. Scarcely any information is available. This species lives

during the day in caves, old tombs, and other buildings, like most
members of the family. If Dobson's suggestion be correct, the

golden colour observed in some members ot: this species is assumed
during the breeding-season only, and, if so, it is a manifest

corollary that the season must vary in different individuals. A
similarly brilliant coloration is occasionally found in H. sj^eoris and
some other species and in the smaller Ithinolophi. This was noticed

as long ago as 1852 by Blyth.

167. Hipposiderus amboinensis. The little leaf-nosed Bat.

? llhinolopbus subbadius, Hodgson, J. A. S. B. xiii, p. 486, nee Bhjth.

Pbyllorbina amboinensis, Peters, MB. Akad. Berl. 1871, p. '>'2-)

;

iJobson, Mon. As. Chir. p. 72 ; id. Cat. Chir. B. M. p. 150 ; I'^vid/i/,

J. A. S. B. Ivi, pt. 2, p. 249.

Pbyllorbina micropus, Hntton, P. Z. S. 1872, p. 703.

Ears when laid for\\ard not extending to the end of the muzzle.

Nize considerably smaller, and projecting extremity of tail longer.

In other respects this species agrees with //. bicolor, to which it

was united by Dobson.
Dimensions. Head and body 1*7 inches, tail 0-05, ear from crown

0'45, forearm 1*4.

iJistribution. This bat has been found at Mussoorie and Kat-

mandu in the Himalayas, and at Lingasugiir, N.N.W. of Bellary

in the Deccan ; also in Amboyna.

//. stoliczhinus (I'hi/llorJdna trifula, Peters), a small species with

the posterior nose-leaf very peculiarly formed, is found in Penang.

Although the type of P. trifida was said to be from Burma
(P. Z. !S. 1871, p. 513), the form has not j-et been obtained except

at the original locality.

Genus CCELOPS, Blyth (1S4S).

IVose-leaf w dl dcvcldped, consisting of tln'ee parts. Antei'ior

leaf bilid, composed of two distinct lappets, one on each sidi', from
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baneath each of whicli a supplementary lappet extends forward
over the muzzle. Sella transverse, as in Hlpposiderus. Posterior leaf

semicircular, the rounded posterior margin bent forward so as

partly to conceal the front surface, and bearing a small heart-shaped,

tiat pi'ojection in the middle. ludex finger extending beyond the

end of the first phalanx of the middle finger. No tail. Calcaneum
short and weak ; interfemoral membrane deeply emarginate.

Dentition: i.^, c. ~^, pm. ^3^, m, i^^j, as in Hipposiderus. The

upper incisor has a small additional cusp in front, and a large one
behind, both some distance above the base. Pirst upper premolar
small, placed internally to the tooth-row. The teeth generally

resemble those of Hipposiderus.

16S. Ccelops frithi. The tailless leaf-nosed Bat.

Coelops frithi, Blyth, J. A. S. B. xvii, p. 251 (1848) ; id. Cat. p. 27

;

Jerdon, Mam. p. 29 ; Dohson, J. A. S. B. xli, pt. 2, p. l-ll ; id.

Moil. As. Chir. p. 74 ; id. Cat. Chir. B. M. p. I.j2 ; id. Rep. Brit.

As-'^oc. 1880, p. 180; Anderson, Cat. p. 119.

Ears rounded, the whole surface hairy, both margins convex, and
the outer margin \ ery much so, so as to form a large antitragal lobe,

which, however, is not separated by any notch from the rest of the

ear-conch. The supplementary lappets of the anterior nose-leaf

come forward beyond the end of the
muzzle. There are two or three tubercles

on the nose-leaf close to the nostrils, which
are much sunken. Sella vej-y broad fi-om

front to back and with a raised rib in

the middle. The sides of the nose-leaf

covered with long hairs, as is the face

generally. Behind the posterior leaf

is a circular pore with a pencil of long
hairs from it.

Fig SS.—Head of Coelops Metacarpal bone of thumb very long,

Sr.'B.MT'""'
^'^^' Pbalanx short; the thumb included in the

wi) g-membrane to the base of the claw.

AVings from the metatars'.s. The posterior border of the inter-

femoral membrane angularly emarginate as far as a line between
the knees.

Colour dusky, the fur tipped with dull ashy brown above, paler

and somewhat albescent below, according to Blyth, but Dobson says
shining brown above and below, the bases of the hairs much paler.

There is probably some variation.

Dimensions. Head and body 1-7 inches, depth of interfemoral
membrane in middle 0-3, ear from crown 0-45, forearm I'G, thumb
without claw 0'.'3 (of which the metacarpal is 0"25).

Distribution. This was originally described from a Sundarbau
speciuien, but has recently been discovered at Darjiliug by Col.

Kiuloch. It has also been found in Siaoi and Java.
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Family NYCTERID^.

A distinct nose-leaf around the nostrils, which Jire situated ou

the upper surface of the muzzle. Ears large, united at the base
;

tragus well developed. Middle finger with two phalanges, of which

the first is extended in repose, in a line with the metacarpal bone

;

index finger with or without a phalanx besides the metacarpal

;

tibia long, fibula rudimentary or absent. Premaxillary bones

cartilaginous or small ; upper incisors small or absent ; molars well

developed.

The nasal appendages are much less complicated than in the

Rhinolojjhida', but are well developed in the Indian forms belonging

to the present family.

The Kycteridte inhabit the Ethiopian, Oriental, and Australian

regions. Two subfamilies, each containing a single genus, are

recognized by Dobson, but only one of these occurs within Indian

limits.

Genus MEGADERMA, Geoffr. (1810).

Muzzle long ; nostrils in a depression near the extremity, sur-

rounded by a naked expansion or nose-leaf, which extends to the

end of the muzzle anteriorly and for some distance posteriorly

between the eyes ; the nostrils are covered and concealed hj a

second smaller tlat leaf, resting upon the other ; the lower lip, when

viewed from above, is seen to project beyond the upper. Ears

large, joined at the base; tragus long, bifid. Ko external tail.

Wino-s ample; interfemoral membrane large, concave behind.

Index finger with a single short bony phalanx besides the meta-

carpal bone ; tibia very long ; caloaneum distinct. A pair of pubic

teat-like appendages as in the Ehinoloplwhv.

Dentition : i. \, c y^, pm. f^^,
m. 3^', in both Indian species.

The upper canine has a pointed internal basal cusp, directed

Jb'ig. bU.—Skull of Me<jaderma lijra. (Dobson, Mon. As. Cliir.)

obliquely inwards, and resembling an incisor, also a large posterior

cusp. The first upper premolar is exceedingly minute, and situated
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quite inside the anterior lobe of the large second premolar ; the last

molar is scarcely half the size of either of the anterior molars.

Lower incisors eqnal, tricuspid. The African forms want the first

upper premolar entirely.

Species of Megculerma are found in Southern Asia, the Malay
Archipelago, in Australia and in Africa. Two forms occur within
l2idian limits.

Synopsis of Indian, Ceylonese, and Burmese Species.

M. lyra, p. 29;}.

M. spas)na, p. 294.

A. Posterior termination of uose-leaf truncated

,

B. Posterior termination of nose-leaf rounded .

169. Megaderma lyra. The Indian Vampire Bat.

Megaderma lyra, Genffr. Ann. Mas. xv, p. 190(1810) ; Blyth, J. A.
S. B.x\, p. 2o5, xiii, p. 480, xx, p. 150 ; id. Cat. p. 22; Kdaart, Prod.

p. 11 ; Jerdon, Mam. p. 22 ; Dubson, P. A. /S'. B. 1872, p. 203

;

id. Man. As. Chir. p. 78 ; id. Cat. C/iir. B. M. p. loO ; Anderson,
Cat. p. 120.

Vespertilio (Megaderma) carnatica, Elliot., Mad. Jour. L. S. x, p. 96.

Megaderma spectrum, Wayner, IZuyel''s Kaschmir, iv, p. 509, pi.

;

Jerdon, Mam. p. 22.

Megaderma scliistacea, Hodyson, J. A. S. B. xvi, p. 889, pi. xxxix.

Ears very la"ge, extending, when laid forward, considerably

beyond the muzzle, their inner margins united for more than one
third the length ; their tips broadly rounded off, margins convex,

'Z'^:"

Fig. 90.—Head of iV%«r/cr»2a lyra. (Copied from Dubson, Cat. Chir. B. M.)

outer margins terminating halfway between the tragus and the angle
of the mouth. Tragus very large, bifid, the posterior portion long
and pointed, the anterior portion about half the length of the pos-
terior, rounded on its anterior margin and above.

Nose-leaf rounded in front, not varying much in breadth, but
with a notch on each side behind the nostrils, dividing it into an
anterior and posterior portion, the latter much the longer, having
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the sides slightly convex and the posterior termination cut off

squarely. The additional leaf that covers the nostrils is rounded
below and joined to a prominent rib that traverses the posterior

leaf from end to end, a deep groove corresponding to it on the

lower surface. Lower lip with a projecting triangular naked
extremity, divided by a deep median groove.

AVing-membranes from the back of the foot, at the base of the

two outer toes. Fur soft and moderatel}' long.

Colour of fur dark ashy or slaty grey above, paler, sometimes
whitish, below.

Dimensioiis. Head and body 3'4 inches, ear from crown I'l

(from origin of outer margin 1*6), forearm 2"G.

Dlstrihution. India generally from Kashmir to Cape Comorin,

and Ceylon ; occurring west as far as Karachi, and east to Calcutta

and Mymensingh. This species is also found in China (Amoy, see

Swinhoe, P.Z. 8. 1870, p. 016 ; and ISwatow, whence there is a skin

in the British Museum). Hitherto, however, this bat has not been

recorded from Burma. Col. McMaster notices the destruction of

two canaries by bats in Bangoon, and suggests this species as the

depredator, which is )iot improbable.

Habits. During the day this bat hides in caves, old buildings,

roofs of houses, &c. The food may consist partly of insects ; but

it is certain that Megaderma li/ra feeds on smaller bats, for one \\as

detected and observed in the act by Blyth, and it probably lives

chiefly on small Vertebrata. Mr. Erith informed Blyth that at

Mymensing the verandah of his house was a favourite resort

of a number of these bats, and that every morning the floor was
strewn with the hind quarters of frogs and the wings of large

grasshoppers and ci-ickets ; on one occasion the remains of a small

fish were observed, but frogs appeared to constitute the bats' chief

diet, never toads ; and of a quiet evening these animals could be

heard crunching the heads and smaller bones of their victims.

In the case observed by Blyth of a Megaderma killing and eating

a smaller bat ( Vesjierugo abramm), the former began by seizing its

prey behind the ear and sucking the blood during flight. Dobson
shows that the peculiar dentition and lips of Megaderma are evidence

of its prey difl'ering from that of other insectivorous bats.

Hodgson has observed that in this species males greatly exceed
females in number. Anderson found the young adhering to the

abdominal teats and moving about from them to the true or

pectoral mamune. Hodgson found a single young in many preg-

nant females examined by him at the end of February.

170. Megaderma spasma. The Malay Vamjnre Bat.

Veypertilio spasma, L. >Si/s(. Nat. i,p. 47 (17(J()).

Megaderma spasma, Candor, J. A. <S'. B. xv, p. 170 ; Blyth, J. A. S. />.

xxi,p. .j4('), xxiv, p. 711 ; id. Cat. p. 2.'}; Dalisnn, Man. «f.s. (liir.

p. 75); id. Cat. Chir. B. M. p. 157; Amhr^on, Cat. p. li'l
;

//".

Blanf. J. A. S. B. Ivii, pt. 2, p. 2t)4.

Megaderma horsfieldi, Blyth, Cat. p. 23,
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Rather smaller than M. hjra, and nose-leaf shorter.

Ears rounded, extending beyond the muzzle when laid for-

ward ; inner margins united by less than a third of their length.

Tragus bifid, the posterior limb pointed, more than double the

length of the rounded anterior limb.

Nose-leaf rounded posteriorly, the lanceolate portion behind the

lateral emarginatious about equal in length to the anterior portion.

The additional leaf above the nostrils heart-shaped and broad, pro-

jecting laterally beyond the edge of the principal leaf. A raised

median rib to the posterior rib.

Wing-membrane from the metatarsus. Interfemoral membrane
deeper than in M. hjra. In other characters the t\\o species are

similar.

Colour of fur dark ashy above, paler below.

Dimensions. Head and body 8"4 inches, ear from crown 1-2,

from origin of outer margin 1*5, forearm 2*3.

Distribution. Tenasserim, Siam, Cochin China, and the Malay
Peninsula and Archipelago ; also Ceylon, and probably Travancore.

A description by Mr. Bourdillon of a bat obtained by him at

Mynall, Travancore, from a hollow tree in dense forest at 2700 feet

elevation, appears to refer to this species, and this serves to confirm

the statement by Blyth that he had examined specimens from Ceylon.

There are specimens in the British Museum labelled from the

island. They are rather small, forearm 2-1 to 2*2 inches.

Of the other genus belonging to the present family, Nijcteris,

having the nostrils at the anterior extremity of a long facial

groove, and a long tail, one species, N, javanica, has been found

in the Malay Peninsula and Java, the remaining species are all

African.

Family VESPERTILIONID^.

This is by far the largest family of bats and comprises most of

the commoner forms found in India. The species are at once and
readily distinguished from all other Microchiroptera (so far at least

as the Indian aud Palaearctic forms are concerned) by the presence
of a tragus, by the absence of all trace of nose-leaf, by the tail

neither being produced to any great extent beyond the interfemoral
membrane, nor exserted from its upper surface, and by the
presence of two phalanges besides the metacarpal bone, making
three joints altogether, in the middle finger, with the first phalanx
in repose extended in a line with the metacarpal bone. The eyes
are minute, and the inner margins of the ears arise from the sides

of the head, not from the forehead. The tail is long.

The lower incisors are alv\ ays six in number ; the upper incisors
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vary from 2 to 4, divided by a wide space in the middle, and placed

in pairs or singly near the canine. The upper premolars vary from

one to three in number on each side ; when more than one occur,

the anterior premolars are generally very small, and sometimes

have a position inside the general line of the teeth, or tooth-row.

The lower premolars are 2 or 3 on each side.

Members of this family are found throughout the tropical and
temperate regions of the world, extending even to many oceanic

islands.

Whilst the majority of the genera are well defined and easily

recognized, the two great groups comprised in Vesper lujo and
Vesjjeriilio contain several intermediate forms, so that although

most of the species fall readily into two perfectly distinct genera,

the actual line of distinction is artificial and depends on the

presence or absence of an iipper premolar *, which is, in some
cases, not to be detected without the aid of a lens. The genera

found in India may be thus distinguished :

—

A . CroTvn of head but little raised above face-line
;

second or terminal phalanx of third or longest

finger not more than double length of first

phalanx.

a. Ears distinctly united at base.

a'. Ears enormous, outer margin of each ter-

minating behind angle of mouth Plecotus.
b'. Ears moderate, outer margin carried fcn-

ward and terminating above mouth. . . . Svnotus.
b. Ears not united at base.

a'. Ears very large, about double length of

bead Otonyctkris.
b'. Ears moderate, about same length as head

or less.

a". Outer margin of ear-conch terminating

about haliSvay between tragus and
angle of mouth ; 4 or 5 teeth be-

liiud canine on each side of upper jaw.
«'". Two pairs of upper incisors Vksperugo.
b'". Only one pair of upper incisors; one

on each side, close to canine .... Nvcticejus.
b". Outer margin of ear terminating nearer

to tragus than to angle of mouth.
a'". Nostrils tubular, projecting ; /) teeth

behind canine on each side of upper

jaw IIaupyiocephalus.
b'". Nostrils simple ; G teeth in upper

molar row.

a. Nostrils crescentic Yespertilio.

/3. Nostrils rounded Cerivoula.

* In s])oc'iinens ])rpserved in spirit the mouth can be opened widely and the

teeth exaiiiiucd witli ;i niicrosco]ie if necessary. With bats, however, as with

other small niaiiiUiuls, it is well to extract and clean one or two skidls of each

species.
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B. Crown of head greatly raised above face-line;

outer margin of ear terminating close to angle
of mouth

; second or terminal phalanx of

third or longest finger more than treble the
length of first phalanx Miniopterus.

Genus PLECOTUS, Geoffr. (1813).

Ears very large, the inner margins united, outer margin of

each terminating just behind the angle of the mouth ; tragus

large, tapering. Nostrils elongate, narrow, crescentic, situated

at the extremity of the muzzle, the upper surface of which is

hairy, flat and depressed in the middle, but swollen at the sides,

which bulge above the central depression, and sometimes cover it

just behind the nostrils. Muzzle not grooved in front below the

nostrils.

Dentition : i. ?^, c. ^, pm, |^, m. ^. Upper incisors widely

separated in the middle and directed obliquely inwards, the inner

are bifid, the inner cusp of each considerably longer than the

outer, and this again is larger and longer than the small simple

unicuspidate outer incisor ; canines without accessory cusps ; first

upper premolar small, but distinctly seen from the outside, second

premolar large. Of the lower premolars the third is the largest

and the second the smallest.

The only Palsearctic species, which has an extensive range, is

found in the Himalayas.

171. Plecotus anritus. The lotuj-eared Bat.

Vespertilio auritus, L. Syst. Nat. i, p. 47 (17G6).

Plecotus homochrous, Hodr/son, J. A. S. B. xvi, p. 895.

Plecotus auritus, Bhith, Cat. p. 35 ; Jerdon, Mam. p. 47 ;
Sutton,

P. Z. S. 1872, p. 704 ; Dohson, 3Ion. As. Chir. p. 84 ; id. Cat. Chir.

B. M. p. 178; Anderson, Cat. p. 123; Scully, P. Z. S. 1881,

p. 199.

Ears enormous, not much shorter than the head and body together,

ovate, the tips broadly rounded. Inner margins joined near the

base, just above the junction a prominent rounded lobe projects

from each.

AVings from the base of the toes ; feet slender. Tail as long as

the head and body ; the tip exserted. Fur soft.

Colour brown, generally fawn-colour or light brown above, whitish

below. The basal half or two-thirds of the fur, above and below,

is nearly black. Some specimens are dark throughout, owing to

the wearing away of the paler lips to the hairs ; such a specimen

is the type of Hodgson's P. homocJu-ous.

Dimensions of a female from near Mussoorie : head and body

1-7 inches, tail 1*7, ear from crown 1-35, tragus (inner margin)
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0-7, forearm 1-65 (Ilutton's measurements of, I believe, this indi-

vidual when fresh are larger ; head and body 2|, &c.).

Distribution. The Pala^arctic region, including the higher portions

of the Himalayas fi'om Gilgit (>Sciilly) and Leh (Btoliczka) to

Darjiling, The Himalayan variety has rather longer ears than the

European, but the short thumb, observed by Dobson in Hodgson's
type of F. homochfous, appears to be an individual peculiarity, as it

does not exist in other Himalayan specimens.

Habits. The long-eared bat, accoi'ding to Blasius, hides in hollow

trees or old buildings (probably in caves also) during the day and
eoines out rather late in the evening. The flight is not rapid, bnt

the twists and turns are quickly made. This species only flies in

the summer months, hibernating in the winter. The ears are

usually folded under the arms during sleep.

Genus SYNOTUS, Keys. & Bias. (1839).

Syn. Barbostellu.s, Grav, 1838 {}iec 1831).

Ears of moderate size, the inner margins coming forward at

the forehead rather in front of the eyes and united at the base

;

the outer margin of each ear carried forward below the eye and
terminating between the eye and upper lij) ; thus the eye, which
is minute, is \\ithin the external ear ; tragus well developed, atten-

uate above.

Muzzle short, the upper surface naked and flat in the middle,

the sides glandular and swollen so as to form a raised border, the

nostrils at the end of the muzzle, a broad shallow groove from
each across the upper lip.

Dentition : i. --^-, c. y^^ pm. ^^, m. 7^. Upper incisors

oblique, outer pair small, iumT pair large and bifid ; upper canines

with small anterior and posterior basal cusps. Eirst upper pre-

molar minute, in the inner angle between the closely approximate
canine and second premolar. Eirst lower premolar half the height

and breadth of the second.

This genus comprises two known species, both Pala?arctic ; one
of them is found in the Himalayas.

172. Synotus darjelingensis. The Eastern Barhastelle.

Plecotus darjeliugeusis, llvih/son, Ilorsfield, A. M. N. JI. (2) xvi,

]). 103 (185'o).

Baibastellus communis, Bhjth, J. A. S. B. xxi, p. 3G0, xxiv, p. 3(53;

id. Cat. p. 36 ; Jerdon, Mam. p. 48 ; Ilutfon, P. Z. 8. 1872, p. 703 ;

Uohsoyi, J. A. S. B. xliii, pt. 2, p. 230, noc Gray.
I^>arhastellus darg'elinensis, Dohson, P. A. S. B. 1875, p. 85.

Synotns darjeliiigensis, Dohson, Alon. As. Chir. p. 80 ; id. Cat. C/iir.

B. M. p." 177; Andn-son, Cut. i). 123; &m//v, 1'. Z. IS. l-SSl,

p. 199.
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The ears are very broad aud, wlieu laid forward, exfceud beyond
the nostrils, tips broadly rounded, iunei- margin convex, outer

almost straight for nearly half its length, aud without any pro-

jecting lobe, lower half also nearly straight. Tragus broad at

the base, and becoming broader just above the commencement of

the inner margin, but attenuate thence to the narrow but rounded
tip.

Wings from the base of the toes. Oalcaneum extending half-

way from the foot to the end of the tail. Postcalcaneal lobe

narrow. Tail as long as the head and body ; tip projecting from

interfemoral membrane, which extends triangularly far behind the

feet. Fur soft and long.

Colour greyish black, the hairs with paler greyish tips, more
conspicuous below than above.

Dimensions. Head and body 2 inches, tail 1'9, ear from croAvn

O'iS, forearm 1'65.

Distribution. This form, which is distinguished from the

European Synotiis harhastellus by larger ears without any pro-

jecting lobe to the outer margin, appears to be common in the

Himalayas at an elevation of 5000-8000 feet, aud has been taken

at Gilgit, Simla, Mussoorie, and Darjiling, in Upper Sikhim at

Lachuug, and also in the Khasi hills south of Assam. The same
bat was also procured by Stoliczka in Eastern Turkestan, and may
very possibly replace S. harhastellus in Central aud Eastern Asia.

Habits, xlccording to Hutton the Eastern barbastelle makes its

appearance rather late in the evening. It hibernates in winter.

He remarks on the very narrow holes and crevices into which it

squeezes itself. The European form is said to appear in the

evening before Plecotus auritus and to fly higher and more rapidly *.

Genus OTONYCTERIS, Peters (1859).

Head very flat ; nostrils crescentic, at the extremity of the

muzzle. Bars large, separate t ; tragus long.

Dentition : i. ^^, c. j£^, pm. gE^, m. ~^. The upper incisors

close to the canines and bifid, the outer cusps very small ; single

upper premolar large, close to the canine ; lower incisors flattened

laterally, the longer diameter of each transverse to the line of

teeth ; first lower premolar scarcely half the size of the second.

* All Australian bat, Xi/ctopkiliis geoffroyi (N. timoriensis, see Dobson, Cat.

Chii-. B. M. p. 172), was by mistake included by Jerdon (Mam. Ind. p. 48)

amongst Indian forms and stated to have been sent from Mussoorie by Hutton,

who, however (P. Z. S. 1872, p. 704), denied all knowledge of the species. It

is evident that the error, which has puzzled some writers on the Indian Mam-
malia, arose from a mistake in the printing of Blyth's Catalogue (see J. A. S. B.

Ivii, pt. 2, p. 264).

t According to Dobson, there is, hidden amongst the hairs of the forehead,

a very low band that connects the ears, but practically they are separated.

y
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Of this geuiis, which is evidently allied to P/ecottis, only one
species is known.

173. Otonycteris hemprichi. HemjyricJi's long-eared Bat.

Otonycteris liempricliii, Peters, MB. Akad. Beii. 1859, p. 223
;

Dobsim, Cat. C/iir. B. M. p. 182 ; Scully, P. Z. S. 1881, p. 199.

Ears large, very much longer than the head, oval, broadly

rounded at the tip8, inner margin convex, lower third especiall}^ so,

but \\'ithout any projection, outer margin nearly straight for the

upper half, then convex, emarginate opposite the base of the tragus,

termhiating behind the angle of the mouth. Tragus long, atten-

uate, rounded at the end.

Wings from the base of the toes. Tail long, the point beyond
the triangular extremity of the interfemoral membrane. No post-

calcaneal lobe. Eur long, dense, and soft.

Colour above pale sepia-brown, all the basal portions of the hairs

white, below white ; membranes and ears pale brown.
Dimensions. Head and body 3 inches, tail 2-3, ear from crown

l"2o, forearm '2-Q.

Distribution. Two specimens have been obtained in Gilgit, one
by Col. Biddulph, the other by Dr. Scully. The type was brought
by Hempricli and Ehreuberg from N.E. Africa, and a specimen
has recently been recorded from Algeria,

Genus VESPERUGO, Keys. & Bias. (1840).

Syn. Noctulinia, Gray (1842) ; Scolophilus, partini, Gray, nee Leach
;

Myotis, partim, Blyth, nee Gray.

Eai's separate, moderate or short, generally much shorter than
the head, each outer margin terminating behind the angle of the

iMg. 01.- Skull of ]'(sifriujo iiodida, X 2. (Blasius, Siuigetb. Dcutsfblaiuls.)

moulli and considerably in front of the base of the tragus;
the terminal portion of the oater margin usually consists of a
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rounded lobe or antitragiis, the innev margin is tm-ned inA\ards

near the base and generally forms a rounded edge termed the basal

lobe. Tragus generally short and obtuse, the outer margin moi*e

or less convex, the inner straight or concave.

Muzzle in most species short and obtuse *, with pi'ominent

glandular swellings at the side between the eyes and nostrils, in-

creasing the width of the face ; the sides of the head as far back

as the ears, and extending upwards to above the eyes, together

with the terminal portion of the muzzle above from a little in front

of the eyes, are very thinly covered \\ ith hair. Tail shorter than
the head and body together ; there is a small membranous expan-
sion (the postcalcaneal lobe), varying much in form and develop-

ment, behind the cnlcaneum, and the interfemoral membrane
always ends posteriorly in a salient angle. AVings (except in

V. noctula, V. leisUri, and two Mala3'an species) from the base of

the toes.
-p. . . . 2—2 1—1 2—2 1—1 3—3 mv
Dentition: i. ^', c. j^--^ pm. .,_., or .,_3, m. g^. ihe upper

incisors in pairs inclined inwards and separated by a wide in-r

tei*val in the middle, outer incisor of each pair close to the inner

and parallel to it ; the inner generally the larger of the two and
often bifid, the outer sometimes very small (see fig. 92, p. 306).

First upper px'emolar minute or wanting; often, when present,

difiicult to detect. First lower premolar in the tooth-row, not

crushed in between the adjoining teeth ; its summit directed

slightly outwards.

This genus of bats, which comprises more species than any
other, and contains the commonest and most widely spread forms,

is found in all extensive land areas, except those of the polar

regions, but is particularly well represented in the temperate and sub-

tropical portions of the Eastern hemisphere. All the species have a

rapid flight with very sudden twists and turns, and many are amongst
the first bats to appear in the evening and the earliest to leave

their winter-quarters in the spring. In the majority of the species,

according to Blasius, unlike other bats, the females produce two
young at a time ; but Dobson found one to be the rule in the

numerous specimens that he examined.

On account of the number of species included, attempts have

been made to divide the genus, but the subgenera, with the ex-

ception of Ues'^croptemis^ are ill defined and more or less artificial.

This is especially the case ^vith the t^^o largest subgenera, Vch-

lierus and Vesperiujo. The small first upper premolar, wauting

in the first but present in the latter, is sometimes to be distin-

guished from uiiiaide between the canine and the second premolar,

but often it can only be detected by the use of a good lens when
the mouth is widely opened.

* V. annectcns difiers in this and several other characters.

y2
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)Si/ii02}sis of Indian, Geylonese, and Burmese Species 0/ Vespei'ugo.

A. lucisors ?^ ; outer upper incisors in a line

with inner or anterior to them
;
premolars

l"-^
(four teeth behind canine in the upper

jaw) ; wings from base of toes Subgenus Vesi'KRUs.

r//No thickened base to ear, nor swollen pads

to feet.

a . Forearm 2 inches or more long /'. serodims, p. '']0'S.

Forearm less than 2 inches.

((". No postcalcaneal lobe ; forearm l-io. J', iiasidus, p. 304.

//'. Postcalcaneal lobe present.

a. Ears much shorter than head.

a'. Tragus broadest below middle of

inner margin; forearm 1'5
. . . . 7^. borcaJi^, p. 305.

/3'. Tragus broadest above middle of

inner margin ; forearm 1"G. . . . V. discolor, p. 305.

j3. Ears nearly as long as head ; fore-

arm 1'7 7'. utrafits, p. 306.

h. Base of ear thickened; forearm I'O V. pachyotis, p. 307.

c. Soles of feet and base of thumbs with

broad fleshy pads; forearm I'l V. pachijpus, p. 307.

B. Incisors ^^, outer upper incisors in same

line as inner, or anterior to them
;

pre-

molars ^^ (live teeth in ujjper jaw behind

canine), first upper premolar minute .... Subgenus Vesperugo.
a. Wings from ankles.

a . Forearm 2 inches or more V. nochda, p. 308.

b' . Forearm about I'Bo V. leisleri, p. 300.

/). Wings from base of toes.

a'. Tragus rounded above.

a". Tragus broadest about middle of

inner margin.

a. Fur above black.

o'. Outer upper incisors but little

shorter than inner ; a postcal-

caneal lobe ; forearm l'o5 .... V. iitvrdad', p. 310.

(:i'. Outer upper incisors very short

;

no postcalcaneal lobe ; forearm
1'5 V. circiwidattis, p. 312.

j:i. Fur above brown.
a. Outer upper incisors acutely

pointed; forearm 1-55 J\ affinis, p. 311.

ji' . Outer upper incisors hollowed to

receive lower canines ; fore-

arm llio V. ceylonicus, p. 312.

h". Tragus broadest slightly above base

of inner margin,

n. Outer upper incisors more than half

leuglh of inner.

a . Outer margin of ear below tip

straight; fonarm 1'3 /'. ahraums, p. 313.

^' . Outer margin of ear below tip

concave ; forearm 1-25 V. pipi''trcUuti, p. 314.
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/3. Outer upper incisors less than half

lengtli ofinner ; interfemoralmem-
brane white-edged ; forearm 1'4. . V. kuhli, p. 315.

/>'. Tragus pointed above : face hairy ; fore-

arm 1-8 V. amiecfensi, p. 81(1.
2 2

C. Incisors -g-, outer upper incisors very small,

behind inner incisors
; pra. -^ ; wings from

base of toes Subgenus Hespeboptenus.
a. Forearm 2-1 inches V. tichelli, p. 317.

1>. Forearm Tl V. Uanfordi, p. 017.

174. Vesperugo serotinus. The Serotine.

\'espertilio serotinus, Schreh. Sa/fi/i-th. i, p. 1(J7, pi. 53 (1775).
Scotophilus serotinus, Bli/t/i, J. A. S. B, xxi, p. 3G0 ; /(/. Cat. p. 32

;

Jerdon, Mam. p. 34.

Scotophilus pachyomus, Tumes, P. Z. S. 1857, p. 50; Jerdon, Mam.
p. 34.

Vesperugo andersoui, Dobsoti, P. A. S. B. 1871, p. 211; id. Man.
As. Chir. p. 110; id. Cat. Chir. B. M. p. 195; id. Pep. Brit.

Assoc. 1880, p. 184: Anderson, An. Zool. Pes. p. 101, pi. iv,

figs. 2-G; id. Cat.-^. 124.

Vesperugo serotinus, Dobso7t, Mon. As. Chir. p. 108 ; id. Cat. Chir.

B. M. p. 191 ; id. Second Yarkand Miss., Mam. p. 12 ; Anderson,
Cat. p. 124.

Ears of moderate size, the broadly rounded tips, when laid

forward aloug the face, are rather nearer to the nostril than to the

eye ; inner margin slightly convex, basal lobe rounded, outer margin
straight or very slightly concave for its upper half, then convex,

slightly emarginate opposite the base of the tragus and ending in

a convex lobe behind the angle of the mouth. Tragus broadest

just above the base of the inner margin, thence diminishing slowly

in breadth to the tip, which is rounded, inner margin straight or

slightly concave, outer convex with a small projecting rounded
lobe at the base.

Head flat. Muzzle flat and thick, the sides swollen and gland-

ular ; face almost naked in front, but the upper lip fringed with

hair. Thumb with a callosity at the base. Wings from the

metatarsus close to the base of the toes. Postcalcaneal lobe very
narrow. Last two caudal vertebrse free.

Upper inner incisors long, strong, bifid at their extremities,

when not worn down ; outer incisors very short, scarcely one third

the length of the inner pair, and lying against their outer and
anterior sides. Lower incisors trifid, crowded. First lower pre-

molar half the breadth and half the height of the second.

V. andersoni, with smaller and narrower ears, a rather smaller

foot, only the last caudal vertebra free, and some other slight

differences, was ultimately classed by its describer as a variety of

the Serotine.

Colour. Above dark smoky brown as a rule, below yellowish

brown to yellowish white. Specimens from dry desert countries are

pale buff-brown above, paler beneath.
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Dimensions of a male from Kashmir. Head and body 2*85 inches,

tail 2, ear from crown 0*5, forearm 2-1.

Distribution. Palsearctic and Xearctic regions, with parts of the

Neotropical and Oriental. This bat seems to be common in

Kashmir, and was found in Assam by Col. Godwin-Austen. Blyth,

too, identified it amongst the bats obtained near Mussoorie by

Hutton. The variety V. andersoni was obtained in Yunnan.
Habits. The name of this bat indicates one of its characteristic

traits, that of appearing late in the evening. It like^^"ise does not

come out of its winter sleep until the spring is well advanced.

According to Blasius it does not fly about on cold, wet, and windy
nights, but it is to be seen, in Europe, on warm summer evenings

about woods and gardens. It is frequently found in hollow trees

in the day, and remains as a rule solitary or in small numbers even

in winter. Its flight is rather slow and the action of its wings

fluttering; its turns are less actively made than those of its allies

of the genus Vespenuio generally. Asa rule it has only one young
at a time.

175. Vesperugo nasutus. The Sind Bat.

Vespenigo uasutus, Dohson, J. A. S. B. xlvi, pt. 2, p. 311 (1877) ;

id. Cat. Chir. B. M. p. 200 ; Anderson, Cat. p. 125.

Ears shorter than the head, triangular, the tips rounded

;

inner margin of each commencing above the eye, not forming a

distinct rounded lobe at the base, but straight almost from the base

to the tip of the ear, outer margin also straight. Tragus broadest

below tlie middle of the inner margin, the outer margin convex

with an ill-defined lobe near the base, inner margin slightly con-

cave, tip subacutely pointed.

Head flat, muzzle conical, the extremity projecting considerably

beyond the lox^er lip in front, nostrils opening sublaterally. No
postcalcaneal lobe. Only the tip of the tail is free. Fur short, the

face nearly naked in front of the eyes.

Upper inner incisors moderately long and unicuspidate, outer

pair very short ; lower incisors trifid, crowded, longest across the
direction of the jaws. First lower premolar not half as long as

the second.

Colour above pale j^ellowish l)i'own ; beneath pale buif, almost

white ; membranes light brown, traversed by numerous ^vhite

reticulations.

Dimensions. Head and body IvS inches, tail 1*7, ear (from base

of outer margin) 0-6, forearm 1'45.

Distribution. The only specimen known was obtained by myself

in Upper Sind. 1 belie\ e that the type of the present species was
procured a little east of Kohri. The locality originally assigned,

Nhikarpur, was that of some other specimens in the same collection.

The above description is taken from that by Dobson.
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176, Vesperugo borealis. The Northern Bat.

Vespertilio borealis, JVilsso)i, Ilium. Fit/. Scatid. Fauna, haft. 19, pi. 36
(1838).

Vesperugo nilssoni, Ketjs. $) Bias. Wieg7n. Arch. 1839, p. 315.
Vesperugo borealis, Dobson, Mon. As. Chir. p. 105 ; id. Cat. Chir.

B. M. p. 203 ; Scully, P. Z. S. 1881, p. 200.

Ears nearly triangular, tips broadly rounded, outer margin straight

almost to the base, where it turns forwards and after a distinct

emargination terminates in a short but prominent lobe, just

behind the angle of the mouth. Inner margin straight above,
ending below in a rounded basal lobe. Outer margin of tragus
very convex with a projecting lobe at the base, inner margin
straight below and slightly concave above, tip rounded, greatest

breadth below the middle of the inner margin.

Muzzle flat and of moderate breadth. Postcah/aneal lobe dis-

tinct, but narrow ; the two last caudal vertebme fre(\

The inner upper incisor bifid, outer incisor as long as the outer
and shorter cusp of the inner incisor, and equal to the latter in

cross section at the base; lower incisors trifid, placed at right

angles to the jaw, and overlapping each other, those next the

canines rounded above and higher than the rest.

Colour of fur very dark brown, above with yellowish-brown tips,

below with ashy.

Dimensions. Head and body 2 inches, tail 1*7, ear from crown
0*4, forearm 1'5.

Distribution. Throughout the northern Pahiearetic region, as far

north as the Arctic Circle. This species has been obtained in

Eastern Turkestan and China. The only specimen hitherto re-

corded within Iixliau limits was taken by Dr. Scully in Gilgit.

Habits. According to Blasius this species, which flies well and
quickly, migrates north in summer, being only found in Xorthern
Eussia about August, and is, of all European bats, the least sen-

sitive to cold and bad weather. According to the same authority,

the female usually produces two young at a time.

177. Vesperugo discolor. The particoloured Bat.

Vespertilio discolor, Natterer,Knhl, Deutsche Flederm. p. 43 (1817) ;

id. Wetterau Gesell. N. Annul, i, p. 187 (1819).

Vesperugo A\sco\oy, Dobson, Mon. As. Chir.-^. 106; id. Cat. Chir.

B. M. p. 204 ; Anderson, Cat. p. 125: Sculli/, P. Z. S. 1881, p. 199.

Ears oval, tips broadly rounded ; outer margin straight for the

upper third, folded back on itself about the middle, emarginate

opposite the base of the tragus, and terminating in a long, but

not prominent lobe behind and a little above the angle of the

mouth, a tubercle between the termination and the angle ; inner

margin very slightly convex above, more so below, and with a

prominent rounded basal lobe. Outer margin of tragus with a

small projecting basal lobe, above very convex, tip rounded, inner
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margin straight, broadest portion of tragus just above tlie middle

of the inner margin.

Muzzle broad, flat above, end of the nose and upper lip pro-

jecting slightly beyond the lower
;
postcalcaneal lobe narrow Last

caudal vertebra and part of penultimate free.

Inner upper incisor long, bifid : the outer incisor is shorter

than the outer and shorter cusp of the inner incisor. First lower

premolar about half the height of the second.

Colonr of the fur above dark brown with pale yellowish-brown

tips, below dark brown with ashy or whitish tips longer than those

on the back, the dark basal part of the hairs producing a somewhat
mottled appearance on the dorsal surface.

Dimensions. Head and body 2 iuches, tail r65, oar from crown
0-4, forearm 1*6.

Distribution. The Palsearctic region throughout the temperate

zone, keepiug much to hills and mountains. Within Indian limits

this species has been recorded only at Gilgit, where a few were

found in summer at from 10,000 to 11,000 feet above the sea by

Dr. Scully.

Habits. Very similar to those of the nearly allied V. horecdis.

The flight is rather stronger, but the animal is more sensitive to

cold, and its range does not extend nearly so far to the north. The
female is said by Blasius always to produce two young at a time.

178. Vesperugo atratus. The sombre Bat.

Nycticejus atratus, Bhjth, Cat. p. 'A (no description) ; Jcrdon, Mam.
p. 38 (1867).

Vesperus atratus, Dobson, P. A. S. B. 1871, p. 212.

Vesperugo atratus, Dohson, Mon. As. Chir, p. 107 ; id. Cat. Chir. B.

M. p. 206 ; Anderson, Cat. p. 125.

Ears oval, tips rounded, but appearing pointed \\hen viewed

from the side, owing to the conch being longitudinally folded, like

in Cerivoula ; inner margin convex, outer

slightly hollowed beneath the tip, with an angular

emarginatiou opposite the base of the tragus, and
terminating in a rounded lobe, the sunnnit of

which is marked by a small triangular notch.

Tragus with a small rounded lobe at the outer

Fig 92 —lucisors ^^^'^ ^^ ^^'^ base, expanded above, convex exter-

aud canines of V. nally and above, inner margin slightly concave.

atratus. (Dobson, Wings from the base of the toes ; last rudi-
Mou. As. Ciiir.; mentary caudal vertebra free. Fur long aiul

dense.

Inner upper incisors very long and slightly bifid at the extremity
;

outer incisors minute, scarcely raised above the level of llie gum
and close to the base of the inner incisors.

Colour black throughout.

Dimensions. Head and body 1*0 inclies, tail 1-8, ear (from base

of outer margin) 0*C, forearm 1*7.

Distribution. Only recorded hitlun-to from Darjiling. The
descri[)tion is taken from Dobson's.



TESPEEUGO. 307

179. Vesperugo pachyotis. The thick-eared Bat.

Vesperugo paclivotis, Dobsoji, P. A. S. B. 1871, p. 211 ; id. Mon. As.
Chir. p. 101 {id. Cat. Chir. B. M. p. 206 ; Anderson, Cat. p. 126.

" Ears triaugular above, with rounded tips ; outer side straight

without emargination ; lower portion of the ear (from below the

level of the tip of the tragus to the termination of the outer

margin near the angle of the mouth) very thick and fleshy ; tragus

short, expanded above and curved inwaixls.

" Head flat, muzzle very broad and short, glandular prominences

much developed ; immediately behind them a furrow extends from

the anterior corner of one eye to that of the other, beyond which the

fur of the head does not pass." " AVing-membraue from the base

of the toes. Teeth very small ; inner incisors bifid at their ex-

tremities, much larger and longer than the outer."

Colour above dark brown throughout, below a lighter shade of

brown.
Dimensions. Head and body 2*2 inches, tail 1*6, ear (fi'om base

of outer margin) 0-55, forearm 1-6.

Distribution. Only found hitherto in the Khiisi hills, south of

Assam. The types, a male and female, in the Indian Museum,
Calcutta, are the only specimens hitherto recorded.

The above description is copied from Dobson, who remarks that

the species, which may be recognized by the peculiar thickness of

the lower half of the ear-conch, is rather related in the form of the

ears and muzzle to V. noctula and its allies, but that the first

minute upper premolar, characteristic of those forms, is wanting.

180. Vesperugo pachypus. The club-footed Bat.

Vespertilio paclivpus, Temmincl;, Mon. Mamm. n, p. 217, pi. 54, figs.

4-6 (1835-41').

Scotophilus fulvidus, Blyth, J. A. S. B. xxviii, p. 29.3 (1859) ; id.

Cat. p. 33.

Vesperus pachypus, Dobson, P. A. S. B. 1871, p. 212.

Tylonycteris pachypus, Peters, MB. Akad. Berl. 1872, p. 704 :

Blyth, Mam. Birds Burma, p. 23.

Vesperugo pachypus, Dobson, Mon. As. Chir. p. 115 ; id. Cat. Chir.

B. M. p. 208; Anderson, Cat. p. 126; Thomas, P. Z. S. 1886,

p. 59.

Ears short, scarcely extending to halfway between the eye and
nostril when laid forward, oval, with broadly rounded tips ; outer

margin shghtly convex, with a shallow but distinct emargination

below the base of the tragus, and terminating in a convex lobe

behind the angle of the mouth ; inner margin straight in the

middle, convex above, and with a well rounded basal lobe. Tragus
short, widest opposite the base of the inner margin, which is

nearly straight, tip rounded, outer margin convex and having a

small lobe at the base.

Crown of head very flat, muzzle broad, nostrils directed somewhat
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downwards. The under surface of the base of the thumbs and
the soles of the feet expauded into fleshy pads. In some specimens
the thumb-pad extends ahnost to the base of the claw. On the

foot the pad forms an almost circular disk, the round margin
projecting a little beneath the toes, which are short. Wings rather

short ; calcaneum short and feeble
;

postcalcaneal lobe rudimentary.

Only the extreme tip of the tail projects from the interfemoral

membrane.
Upper incisors all small, the inner bicuspid, the outer anteriorly

placed and shorter than the smaller outer cusp of the inner;

lower incisors not crowded.

Colour of fur moderately deep rich brown, with a rufous tinge

abo\e, paler below; dorsal hair a little paler towards the base.

Dimensions. A female from Darjiling measures :—head and body
rS inches, tail 1'05, ear from crown 0-25, forearm IMIS. Dobson
gives rather larger measurements:—head and body 1"75, tail 1"3,

forearm 1*1.

Distrihution. Eastern Himalayas (Darjiling), Manipur, Tenas-
serim, Mergui Archipelago, Andaman Islands, and probably the

Burmese and INTalay countries generally, extending to Java,

Sumatra, and the Philippine Islands.

The fleshy foot- and thumb-pads are supposed by Dobson to be

adapted for adhering to the under surface of large leaves and fruits.

181. Vesperugo iioctula. The nocUde Bat.

Vospertilio iioctula, Schrcb. Siingeth. i, p. 160, pi. 52 (1775).

Vesperugo lahiata, Hodgson, J. A. S. B. iv, p. 700 (IS^jo).

Noctuliiiia iioctula, lUytli, J. A. S. B. xiv, p. oJO; /(/. Cut. p. 80;
Jerdon, Mam. p. 3G.

Vesperugo noctula, Dobson, Mon. As. Chir. p. 88 ; id. Cat. Chir. B. M.
p. 21-2; Andersoi), Cat. p. 120; Scully, J. A. S.B. hi, pt. 2, p. 250.

>r,v>;|,|r.vi<TO|iyi!).fp,iy;('i;.,-,|jvp^i;.3( . i

Fig. 9.".—Head of Vcspcrugu nocfulit. (Blasius, Saugelli. Doutsolilands.)

Ears thick, broadly rounded above, nearly as broad as long,

extending very little beyond the eye when laid forward ; outer

margin convex and reflected backward, slightly notched below the

base of the tragus, forming a thickened convex lobe in front of

the notch and terminating behind the angle of the mouth; inner

margin nearly straight above, convex below ; basal lobe moderately
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rounded. Tragus short, expanded above, cur^ed inwards, broadest

near the top, which is round ; outer margin very convex, with a

small pointed projection at the base ; inner mai-gin concave.

Head broad and flat, the glandular swellings at the sides of the

muzzle very pronounced ; nostrils projecting and directed outwards

and downwards, space between them concave. Thumb short, \^ith

a small callosity at the base. Feet thick, toes short, AVing-

membranes from the ankle. Postcalcaneal lobe well developed,

rounded. Only the tip of the tail is free.

Inner upper incisor bicuspid in the young only, the small outer

cusp disappearing in adults ; outer incisor much shorter than the

inner, but much broader in transverse section at the base, and
ha\ing the crown hollowed out to receive the summit of the lower

canine. Lower incisors with their broad crowns parallel, oblique

to the jaw and overlapping each other. The first upper premolar

very small, in the internal angle between the canine and the

second premolar, which meet externally.

Colour of fur light yellowish brown, very little paler below, and
the hairs on the upper surface paler towards the base. A specimen

said to be from Ceylon is rather darker bro\\n. Some European
examples are said to be reddish broun.

Dimensions. Head and body 3 inches, tail 2, ear from crown 0*38,

forearm 2'1.

Distribution. Found almost throughout the temperate Pah"earctic

region and widely spread in the Ethiopian. This bat has been
found in Nepal and 8ikhim, and perhaps in Kandahar; there are

specimens in the British Museum labelled Ceylon and Singapore,

and the species has been recorded from Sumatra and Java.

Habits. The noctule bat generally rests in trees during the day,

though it is sometimes found in considerable numbers in buildings.

It appears early in the evening, and has an especially strong and
powerful flight, rising high in the air. It haunts wooded country,

and lives largely on cockchafers and similar beetles. It hibernates

thoroughly, never appearing till late in the spring, and it disappears

soon in the autumn. liarge numbers are found hibernatiiag

together. This species has a strong unpleasant odour, A good
account of some of its habits, and especially of the birth of the

young, by Mr. Gr. Daniell, will be found in the Pro©. Zool. Soc. for

1834, p, 130. He found only a single young in several females

;

but Blasius states that t\Ao are geiierally produced. The young
are born blind and naked.

182. Vesperugo leisleri. The hainj-armed Bat.

Vespertilio lei^eri, Kuhl, Deutsch. Flederm. p. 38 (1817).

Scotophilus leisleri, Bl^th, J. A. S. B. xxiv, p. 363 ; id. Cat. p. 33;
Jerdon., Mam. p. 34.

Vesperugo leisleri, Hutton, P. Z. S. 1872, p. 707 ; Bohson,Mon. As.

Chir. p. 91 ; id. Cat. Chir. B. M. p. 215.

Ears and tragus similar to those of V. noctula, as are all details of
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structure except the dentitiou. The outer incisors equal to the

inner in cross section at the base, but much shorter. Lower in-

cisors in a semicircle scarcely overlapping each other. In this bat,

as in the noctule, a band of fine short liair passes on the underside

behind the forearm to the carpus, hence the English name.
Colour of fur bright yellowish brown above, light brown below,

the basal three fourths of the hairs on both surfaces dark brown.
Dimensions. Head and body 2*4 inches, tail 1"6, ear from crown

0'25, forearm 1-G5.

Distribution. Euro]ie and the temperate regions of Asia. There

are in the British Museum specimens collected by llutton at

Mussoorie, whence also the species was recorded by Blyth. It

does not appear to have been observed elsewhere in the Himalayas.

Habits imperfectly known, Blasius saying that this species is a

high-flyer and tree-haunter like V. noctula ; whilst Bell in his

' ]3ritish Quadrupeds ' doubts its dwelling in trees, and states that

its flight is much less steady and powerful than that of the nodule.

It appears early in the evening.

There is in the British Museum a skin of V. imbricatus, marked
Calcutta, and sent by Blyth to the East India Company's Museum.
As the species is not mentioned by Blyth, and no specimens

collected by him are in the collection at Calcutta, it is doubtful

if the specimen above noticed is Indian. The species, which is

found in the Malay Peninsula and Java, may be recognized by its

comparatively large \\ell-rounded eai's, and its (;rescentie pointed

tragus. The forearm measures ]'4.

183. Vesperugo mordax. The grizzled Bat.

? Scotophilus maderaspatauus, Gray, List Mam, B. M. p. 29 (1843),

no description.

Vesperugo mordax, Peters, MB. Akad. Berlin, 1860, p. 402

;

Dobson, Ecp. Brit. Assoc. 1880, p. 184; W. Blanf. J. A. S. B.

Ivii, pt. 2, p. 260.

Pipistrellus austenianus, Dobson, P. A. S. B. 1871, p. 213.

Vesperugo maunis, Dobson, Mon. As, Chir. p. 99 ; id. Cat. C/iir,

B. M, p. 218, paitiiu, ^lec Blanivs ; Andn ^on, Cat, ]>. 127.

Fig. 94.—Head of Va^jK'nigo mordax. (Dobson, Mon. As. Chir.)

Ears thick, broad, triangular, rounded off above, extending when
laid forward nearly halfway between th{> eye and the nostril ; outer

margin straight or concave above, convex and folded back below,

dislinctly notched below the base of the tragus, and terminating in

a small lobe behind the angle ol' the mouth ; iinier margin straight

above, convex below, \A'ith a rounded basal lobe. Tragus broadest
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above the middle of the inner mai'gin, which is straight ; outer

margin very convex above, tip rounded ; at the base of the outer

margin a pointed lobe, and above it a second very small projection,

indistinct in some specimens.

Muzzle broad and flat, nostrils opening on a level with the

muzzle. Wings from the base of toes. Postcalcaneal lobe well

developed, I'ounded. Last caudal vertebra free.

Upper incisors nearly equal in length, inner bifid ; the outer cusp

smaller, directed inwards, and disappearing with age. Lower
incisors overlapping each other. First upper premolar small, quite

internal to the tooth-row, but visible from without.

Colour of fur black or dark sooty brown, the hairs on the back

behind the shoulders and on the lower parts with light grey tips.

Membranes black ; ears, nose, and skin of face the same.

Dimensions. Head and body 1*9 inches, tail 1*6, ear from crown
U-35, foi'earm 1"55.

Distribution. India (Kumaun, 8ind, Allahabad, Deccan, Khasi
hills, Assam) and Java. Probably throughout the Oriental region,

replacing the Palcsai'ctic V.maurus {ov V.savii), which is a smaller

species, widely distributed from the Canary Isles to China.

ly4. Vesperugo afiB.nis. The chocolate Bat.

Pipistrellus aftiuis, Dobson, P. A. S. B. 1S71, p. 213.

Vesperugo affiuis, Dobson, Man. As. Chir. p. 102 ; id. Cat. Chir. B.

M. p. 220 ; Anderson, An. Zool. lies. p. 100, pi. iv, tigs. 7, 6 ; id.

Cat. p. 128.

Ears broad, rounded, outer margins without emargination or

lobe, inner margins convex ; a small tubercle with long hairs between

the end of the outer margin and the angle of the mouth. Tragus

with the inner margin straight; outer margin convex above, and
having a small pointed lobe at the base, tip rounded.

Head flat; glands at the side of the muzzle much developed so as

to pi'oduce a depression in the middle of the face behind the

nostrils ; anterior portion of face almost naked. The nostrils open

sublaterally. Wing-membrane from the base of the outer toe,

which is shorter than the others. Feet small. Tail long, of nine

vertebra;, the last free. L^pper incisors nearly equal in leugth
;

first upper premolar minute, internal.

Colour of fur chocolate-brown above, lighter on the head and

neck ; below dark brown, with light brown or ashy tips ; on the

pubes and along the thighs white or very pale buff.

Dimensions. Head and body 1'9 inches, tail 1*65, ear from base

of outer margin 0*(j, forearm l'o5.

Distribution. Bhiimo, Upper Burma. A single specimen, now in

the Indian Museum, Calcutta, was obtained by Dr. Anderson.

The above description is that of Dobson, slightly condensed.

This bat is distinguished from V. inorda.v by colour, by the want of

a notch in the outer ear-margin, and by the number of caudal

vertebrae.
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185. Vesperugo circumdatus. The blach Bat.

Vespevtilio circumdatus, Temminck, Mon. Mam. ii, p. 214, pi. 53,

figs. 3, 4 (1835-41).

Vesperugo circumdatus, Dobson, Cat. Chir. B. M. p. 221.

Ears with rounded tips, outer margin concave below the rounded
tip, then convex, notched opposite the base of the tragus, termi-

nating in a convex lobe ; inner margin straight above, convex below.

Tragus broadest about the middle of its inner margin, terminating

above in an acute angle, inner margin slightly concave, outer with

a lobule at the base.

jNostrils scarcely projecting, opening sublaterally, the space

between them concave. Terminal tliird of the muzzle half naked.

Wings from the base of the toes ; no postcalcaneal lobe ; half the

last caudal vertebra free. Inner upper incisors long and strong,

faintly bifid, outer very small ; first upper premolar minute, in the

inner angle bet'>Aeen the closely approximated canine and second

premolar. Lower incisors transversely placed at right angles to

the jaws.

Colour of fur above intensely black, the extreme tips of some of the

hairs bright ferruginous ; beneath dull black, the tips of the hairs

greyish. Membranes black. According to Temminck the black ears

are mai'gined by white, but this is not seen in dried specimens.

Dimensions of type from Java. Head and bod}^ about 2*4 inches,

tail 1'3, ear from base of outer margin 0'5, forearm 1'5. In the

only Indian specimen known the forearm measures 1"65.

Distribntion. India and Java. The only specimen known from

India is one presented by Jerdou to the British Museum, and this

has no locality attached, but in all probability it was collected in

Southern India.

186. Vesperugo ceylonicus. Kelaarfs Bat.

Scotopliilus ceylouicus, KcJaart, Frod. p. 22 (1852).

Vesperugo iudicus, Dobson, Cat. Chir. B. M. p. 222 (1878).

Vesperugo ceylouicus, W, Blanf, J. A. S. B. Ivii, pt. 2, p. 265.

Ears subtriaugular, extending when laid forward two thirds the

distance from the eye to the nostril ; tips rounded, both margins

nearly straight below the rounded tip; the basal lobe scarcely

convex, outer margin concave, not notched, opposite the base of the

tragus. Tragus varying but little in breadth for some distance

above the base of the inner margin, which is straight ; outer margin

convex above, meeting the inner in an obtuse point, and bearing a

distinct triangular lobe at the base.

Muzzle broad, sides swollen, middle of upper surface depressed.

Wings from the metatarsus. Postcalcaneal lobe well developed.

Extreme tip of tail free.

Inner upper incisors bifid, the outer pair but little shorter than

the outer and small cusps of the inner, and exceeding the inner in

cross section at the base. The crown of the outer incisors is
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hollowed oat, as in F. noctuhi, to receive the point of the lower

canine, and thus may appear bifid or trifid.

Colour of fur reddish brown above, hairs of the same tint from

base to tip, pale brown below ; the tips rather paler than the basal

portion of the hairs.

Dimensions of a male from the Wynaad. Head and body 2 inches,

tail 1"6, ear from crown 0-45, forearm 1'65, tibia 0-58.

Distribution. Ceylon and the Malabar coast of India. A speci-

men presented by Sir W. Elliot to the British Museum and

labelled Madras is probably from the Western Ghats.

187. VesperugO abramus. TJic Indian Pipistrdle.

? Vespertilio de Coromaudel, i^. Cnv. Nouv. Aim. Mus. Hist. Nat.],

p. 21 (1832).

Vespertilio imbricatus, Temminck, Mon. Mam. ii, p. 216, nee Horsfield.

Vespertilio abramus, Temminck, ib. p. 232 (183o—11).
Vespertilio coromandelicus, Tih/th, J. A. S. B. xx, p. 159 (1851).

? Mj'otis parvipes, Blyth, J. A. S. B. xxii, p. 581 ; Jenlon, Mam.
p. 46.

Scotophilus coromandelianus, Blyth, Cat. p. 33 ; Jenlon, Mam. p. 35.

VesperugO imbricatus and V. micropas, Hutton, P. Z. S. 1872,

pp. 707, 708.

VesperugO abramus, Dobsoa, Mun. A?. Chir. p. 97 ; Cat. Chir. B. M.
p. 226 ; Anderson, Cat. p. 129 ; Scully,!. A. S. B. Ivi, pt. 2, p. 250

;

W. Blanf. J. A. S. B. Ivii, pt. 2, p. 266.

Ears subtriangular, rounded at the tips, when laid forward ex-

tending to about halfway between the eye and the nosti'ils, outer

margin nearly straight or slightly concave ; the concavity opposite

the base of the tragus is slight ; in front of this is a prominent

lobe, terminating behind the angle of the mouth. Tragus a little

curved forward, tip rounded, inner margin slightly concave, outer

convex, with the usual small lobe at the base and only a slight con-

cavity above it (see fig. 73, p. 252).

Muzzle blunt, glandular swellings on the sides well developed,

the face behind them depressed ; crown of the head and forehead

between the eyes thickly furred ; muzzle, extending back to the ears

and including the eyes, almost naked in adults. Eeet small. Wing-
membrane from the base of the toes. Postcalcaneal lobe well

developed, rounded. Last rudimentary caudal vertebra free.

Penis longer in proportion than in any other bat.

Upper inner incisor bifid, the small external cusp placed slightly

posteriorly, often difficult to distinguish. Outer incisor nearly as

long as the inner and exceeding the outer cusp of the latter in

length. The second upper premolar separated from the canine by

a slight interval.

Colour of fur dark brown above, a little paler below ; head and
neck often with a yellowish tinge. All the basal portion of the

hairs, frequently amounting to three fourths of their length, black.

Dimensions. Head and body 1*8 inches, tail 1*4, ear from crown
0-3, forearm 1*3.
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Distribution. This is perhaps the commonest hat iu ludia, and
appeal's 1o be found lln-oughoul Ihe Peninsuhi, Ceylon, and Burma.
It ascends the Himalaya to at least 7000 feet, and is met with

commonly in fSind and the Punjab. Beyond Indian limits it in-

habits Hie whole Oriental region and a considerable part of the

Balajarctic, its range extending to Northern Australia in one

direction, and, in the summer at all events, to Central Europe and
even to ISweden in the other.

Habits. Probably one cause why this species is so frequently

observed in India is that it is especially a house bat, hiding in roofs,

outhouses, and old buildings during the day, rather than in woods,

and flying early in the evening, often close to human habitations.

It frequently comes into rooms at night. Its flight is very quick,

but very irregular ; after going a short distance it often drops

suddenly, doubtless in order to seize an insect, and it frequently

keeps about the same spot for a considerable time. I cannot say

that it hibernates in India, but certainly this and other bats dis-

appear almost entirely during the cold season from November to

the end of February in Northern India. In temperate climates it

is said to sleep throughout the winter. Blasius found two young in

all pregnant females examined by him.

188. Vesperugo pipistrellus. IVie common Fipistrelle.

Vespertilio pipistrellus, Schrcb. Sauyth. i, p. 167, pi. 54 (1775).
'^ Vespertilio pallidiveiitris, Hodgson, Calc. Journ. N. H. iv, p. 286

(no desciiptiou ; see Blyth, J. A. *S'. B. xx, p. 150, note).

Myotis pipistrellus, Blyth, J. A. >S'. B. xxi, \). 860 ; id. Cat. p. o5.

Yesperug-o pipistrellus, Dubson, Mon. As. Chir. p. 95 ; id. Cat. C'/iir,

B. M. p. 223 ; id. Second Yarkand Miss., Mam. p. 11 ; Anderson,
Cat. p. 128; Scidly, P. Z. S. 1881, p. 200 ; W. Blanf. J. A. S. B.
Ivii, pt. 2, p. 267.

Ears subtriangular, tip rounded, outer mai'gin nearly straight for

one third its length below the rounded tip, then suddenly curved

out into a prominent lobe. There is a slight concavity opposite

the base of the tragus, and in front of this a prominent convex

lobe. Tragus very similar to that of V. ahramus, but the inner

margin is less concave. Muzzle better clad than in V. abravia.'^.

Inner upper incisors bilid, the outer cusps smaller and posteriorly

situated ; each outer incisor sometimes as long as the outer cusp of

the inner, sometimes shorter. In all other details of structure this

bat agrees with r. ((bramns.

Colour of fur moderately deep rulous-brown above, paler below :

basal half to three fourths of all hairs black. Specimens from dry

sandy districts are paler, sometimes almost white below.

Dimensions. Head and body 1*65 inches, tail 1"4, ear from crown
(••3, forearm 1*25.

Distribution. The Palsearctic region, generally distributed.

Within Indian limits this species has only been recorded w'ith

certainty from Gilgit and the valley of Kashmir.
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Habits. Very similar to those of V. abramus. Like that species,

the common pipistrelle is very often seen about human habitations,

and it has the same rapid flight with frequent very quick turns and
descents. It is said to live chiefly on gnats, and may be seen

hawking them on smnmer evenings. During the day it hides in

crevices of walls, clefts of rocks, or any dry protected hole, less

frequently in trees. It appears early in the spring, and is sometimes
found abroad on warm days in the winter, and it is usually the first

bat to appear in the afternoon. The female bears sometimes one,

sometimes two young.

189. VesperugO kuhli. Tlie luhite-bordered Bat.

Vespertilio kuhlii, Natferer, Kuhl, Deutsche Flederm. p. 55 (1817).

Pipistrellus lepidus, lib/th, J. A. S. B. xiv, p. 340 (1845).

Nycticejus canus, Bhjth, Cat. p. 32 ; Jerdon, Mam. p. 38.

Scotopbilus lobatus, Jerdon, I. c. p. 35 (? Gray, List Main. B. M.
p. 29).

VesperugO (Pipistrellus) leucotis, Dobson, J. A. S. B. xli, pt 2, p. 222.

VesperugO kuhlii, Dobson, Mon. As. Chir. p, 94; id. Cat. C/iir. B. M,
p. 2.30; id. J. A. S. B. xlvi, pt. 2, p. 311 ; Anderson, Cat. p. 131

;

Sctdly, A. M. N. H. sex. 5, vol. viii, p. 223 (1881) ; W. Blanf. J.

A. S. B. Ivii, pt. 2, p. 267.

Ears larger than in V. abramus, extending when laid forward

more than halfway between the eye and the nostril,

subtriangular ; tips rounded ; outer margins nearly

straight, slightly concave just below the tip, with

a small emargination opposite the base of the

tragus, and a not very prominent lobe (much less

^^^l^^I''hr^^l^ h
^*^^''^'*^-^ ^^^^^ ^^ ^' "^'"""'^'O fit the end behind

son "moh As! the angle of the mouth. Inner margin nearly

Chir.) ' straight. Tragus rounded at the tip, broadest

below the middle of the inner margin, which is straight ; outer

margin convex, especially in the middle, and having a small pointed

lobe at the base.

In other details of structure (except in the teeth) there is no

important difference from F. abramus. The outer upper incisors

are very short, only about one fourth the length of the inner, which

are long and pointed, not bifid.

Colour of fur yellowish or greyish brown above, paler, often whitisli

,

below, the basal two thirds to three fourths of the hairs black, both

above and below. Some specimens are much darker than others.

Membranes and ears usually dark, the hinder border of the inter-

femoral and wing-membranes more or less bordered witli white.

In specimens from Cutch, Sind, Baluchistan {Pijnstrellus lepidus,

Blyth, P. leucotis, Dobson), and the neighbouring countries the tips

of the fur are light yellowish brown, the ears, interfemoral and

antebrachial membranes, and wing-membrane near the sides of the

body are white, and the remainder of the wing-membrane traversed

by white reticulations.
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Dimensions. Head and body 1-75 inclies, tail l'5,ear from crowa

0*4, forearm 1'4.

Distribution. Europe soutli of the Alps, Northern Africa, and

Southern Asia, In India this species is widely, perhaps generally

distributed, being common in Sind, the Punjab, and the neighbour-

ing countries, and recorded from several parts of the Bengal and

Madras Presidencies. It has not been hitherto noticed east of

Cachar, nor obtained from the Himalayas nor from Ceylon.

Habits. The flight is not unlike that of V. ahramas, but less

rapid and vAith ratlier fewer sudden turns. The female has been

found, both in Europe and India, to haAC two young at a birth.

190. Vesperugo annectens. The intermediate Bat.

Pipistrellus annectans, Dohson, P. A. S. B. 1871, p. 213.

Vesperugo aunectens, Dobson, Mon. As. Chir. p. 116; id. Cat. Chir.

B. M. p. 234 ;
Anderson, Cat. p. 132.

Fig. 9G.—Head of Vesfcrvgo annectens. (Dobson, Mon. As. Chir.)

Ears bluntly pointed, the tips rounded, outer margin hollowed

out immediately below the tip, then convex, again slightly con-

cave opposite the base of the tragus, and terminating in a small

rounded lobe. Tragus long, subacutely pointed, inner margin almost

straight, outer slightly convex, with a small rounded lobe at the

base.

Head slightly elevated ; the fur covers the M'hole face except the

nostrils, and forms a thick fringe to the upper lip ; the glandular

prominences on the side of the muzzle are small, they and the sides

of the face are less thickly covered \\\i\i hair than the upper surface.

No postcalcaneal lobe ; extreme tip of tail free.

Upper incisors nearly equal, the inner pair slightly notched at

the extremity. Eirst upper premolar minute, placed slightly inside

the tooth-row, but distinctly visible from without.

Colour of fur, so far as can be ascertained from a sjiecimen in

spirit, dark brown above witli paler tips ; beneath bi'owu, the tips

reddish.

Dimensions. Head and body 2 inches, tail 1*6, ear from base of

outer margin 0-6, forearm 1*8.

Distribution. Niiga hills, Assam. The only specimen obtained

is in the Indian Museum, Calcutta. A skin, ])robably belonging

to the same species, is amongst Mr. Hodgson's Nepal collections in

the British Museum.



VESPBEUGO. 317

This species has the dentition of Vesperur/o and the hairy face,

the ear, and tragus of Vesjpertilio. The above is Dobson's description,

slightly abridged.

191, Vesperugo tickelli. TickelVs Bat.

Njcticejus tickelli, i>VyM, .7; A. S. B. xx, p. 157 (1851); id. Cat.

p. 31 ; Kelaart, Prod. p. 24,

Nyeticejus isabellinus, Blyth, Horsjield Cat. p. 38 (no description).

Vesperiii;^o tickelli, Z)o6sc»??, Mon. As. Chir. p. 113; id. Cat. Chir. B.
M. p. 240 ; id. J. A S. B. xlvi, pt. 2, p. 312 ; Anderson, Cat. p. 132.

Ears oval, rounded at the tips, exteuding when laid forwards to

about halfway between the eye and the nostril ; outer margin
concave opposite the base of the tragus, and terminating in a
rounded thickened lobe behind the angle of the mouth. Tragus
lunate, curved forward, bluntly pointed, inner margin concave, outer
very convex with a small lobe at the base.

Fig. 97.—Head of I'cspcrngo tickelli. (Dobson, Mou. As. Cliir.)

Muzzle blunt, swollen at the sides, slightly depressed above in

tlie middle. Wings from the base of the toes. A distinct post-

calcaueal lobe ; tail long, only the tip free. The fur extends
forward on the middle of the face far in front of the eyes ; sides of

face including the eyes and extending to the ears, together with
the terminal portion of the face, nearly naked.

Inner upper incisors large, unicuspidate, and situated near the
canines, the outer incisors small, each placed behind the inner, in

the angle between it and the canine. Thus on looking into the

mouth only two upper incisors are seen, the small outer incisors

looking like their basal cusps. JVo anterior upper premolar.

Colour of fur light greyish brown above, generally with a rufous

tinge on the lower back; hairs, except the rufous tips, of the same
colour throughout ; below buff. Membranes dusky, paler along the

digits and on the interfemoral.

Dimensions, Head and body 2'6 inches, tail 2^ ear from croun 0*4,

forearm 2-1.

Distrihiition. Peninsula of India (Nusseerabad in Eajputana

;

Bombay ; Chybassa, Jashpur, Sirguja in S.W. Bengal), Ceylon,

Andaman Islands, and near Moulmein in Burma.

192. Vesperugo blanfordi. Limhor<fs But.

Vesperugo (Hesperoptenus) blanfordi, Dobson, J. A. S. B. xlvi, pt. 2,

p. 312 ; id. Cat. Chir. B. 31. p. 242; Anderson, Cat. p. 133.

Ears short, subtriangular, tips broadly rounded, upper half of

z2
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outer margins straight, then convex, slightly concave opposite the

base of the tragus, and terminating abrupt!}' in a deep lobe closer

to the angle of the mouth than to the base of the tragus ; tragus

narrowest opposite to the base of its inner margin, expanded above

and curved inwards.

Head very flat and broad ; nostrils wide apart, semilunate. Feet

very small, the sole of the feet forming a cushion, probably adhesive,

but not expanded as in V. pachypus. Postcalcaneal lobe very large,

bi'oader than the foot, and with a median cartilaginous support,

the extreme tip of the tail alone projecting. In all other details,

this species, though less than half the size, exactly resembles V.

ticl'eUi, and the deutition is similar, the outer incisors being

proportionally even smaller and placed more behind the inner.

Colour of fur dark reddish brown above, slightly paler beneath.

Dimensions. Head and body 1*75 inches, tail I'l, ear from base

of outer margin 0*45, forearm I'l.

Distribution. The type was obtained by Mr. Limborg east of

Moulmein in Burmah, together with V. ticl-elli ; another specimen

has been found at Johore in the Malay Peninsula.

Genus NYCTICEJUS, Eafinesque (1819).

Syn. Scotophilus, Leach (1822).

Head short and broad ; ears far apart, usually short, rounded at

the tips, generally with the basal lobe of the inner margin well

developed and its inner termination free ; tragus well developed
;

muzzle broad and swollen, nearly naked ; nostrils near together,

opening by simple lunate apertures in front or sublaterally.

Membranes thick and leathery, as a rule quite naked, the fur

confined to the body. AVing-membranes from the base of the toes.

Limbs stout. Tail long, but shorter than the head and body.

Dentition : i. ~, c. ^^, pm. ~^ or ^^^j ^^- ^E^- I'our upper milk-

incisors. Upper incisors long, unicuspidate, with their bases tisually

Fig. 98.

—

a, Skull oi Nyctlccjus kuhli. b, Upper caniuo and incisor teeth.

close to those of the canines. Upper premolar (or second, if there
are two) large, exceeding the molars in height, close to the canine.
Last upper molar small.
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The genus ranges throughout the Ethiopian and Oriental regions

and extends to Australia on one side, and to N. America on the

other. Mr. Thomas has recently shown (Ann. Mus. Civ. Genova,
ser. 2 «, ix, p. 88) that the genera ScotojMlus and Nycticejus must
be reunited.

Synopsis of Indian, Ceylonese, and Burmese Species.

A. Two upper premolars ou each side ; forearm
1-4 N. donneri, p. 319.

B. One upper premolar on each side.

a. Basal lobe of ear angular ; tragus with a

prominent rib across front surface ; fore-

arm rO to 2-7 inches N. kuhli, p. 320.

b. Basal lobe rounded ; tragus without rib.

a'. Fur without white spots.

a". Basal lobe of ear terminating intern-

ally in a rounded free lobule in

front of tragus; forearm 2'2 N. emaryinatus, p. 321.

b". Basal lobe rounded, not produced in-

ternally ; forearm 1'4 N. pallidus, p. 322.

b' . Fur with white spots ; forearm 2'3. ... N. ornatus. p. 322,

193. Nycticejus dormeri. Dormers Bat.

Scotozous dormeri, Dobson, P. Z. S. 187o, p. 373.

Vesperugo dormeri, Dobson, Mon. As. Chir. p. 118 ; id. Cat. Chir.

B. M. p. 243.

Ears subtriangular, tips rounded, margins below the tips nearly

straight, inner margin slightly emarginate at the base, but without

any distinct basal lobe ; outer margin concave opposite the base of

the tragus, and ending in a rounded lobe. Tragus straight, pointed,

a small lobe at the base of the outer margin, the two margins nearly

parallel for some distance, but the terminal third of the outer margin
slopes inwards and meets the inner margin at an acute angle.

Muzzle blunt without any median depression above, glands at

side swollen ; face in front of eyes, and comprising the area around
the eyes, almost naked ; nostrils opening sublaterally. Postcalcaneal

lobe distinct. Tip of the tail projecting.

A single large unicuspidate upper incisor on each side close to

the canine directed forward and inward. Lower incisors crowded,

middle pair larger than the others, all distinctly trifid. Two upper
premolars, first very minute, second large, not quite close to the

canine. Eirst lower premolar broader, but shorter than the second.

Colour of fur above dark brown with ashy tips, below dirty white,

the basal portion of the hairs very dark brown.
Dimensions. Head and body about l"7o inches, tail about 1*25

forearm I'd.

Distribution. The Peninsula of India. The type specimen was
found near Bellary, and I obtained two individuals in South-east

Berar, near Chanda.

This species has generally been placed in Vesperugo, and is inter-

mediate in character betv\'een that genus and Nycticejus.
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94. Nycticejus kuhli. The common yellow Bat.

Scotopliilus kublii, Leac/i, Tr. L. S. xiii, p. 72 (1822) ; W. Blanf.
J. A. S. B. Ivii, pt. 2, p. 2G7.

Vespertilio temminckii, Jlorsf. JRes. Java (1824).

Nycticejus heathii, Ilorsf. P. Z. S. 1831, p. 113.

Vespertilio belano^eri {andY . noctulinus ?), Is. Geoffr. Bclangcr, Vuy
LhI. Or. pp. 87, 92, pi. 3 (1834).

Scotopliilus temminclcii, Canto?', J. A. S. B. xv, p. IS.*)
;
Dohson,

P. Z. S. ]875, p. 370; If/. Mon. As. C'hir. p. 120 ; id. Cat. Chir.

B. M. p. 258 ; Anderson, Cat. p. 133.

Nycticejus lieathi, N. belangeri, and N. luteuij, Bhjtli, J. A. S. B. xx,

p. 157.

Nycticejus temmincki, N. flaveolus, a7id N. castaneus, Ilorsf. Cat.

pp. ,37, 38. _

Nycticejus lieathii and N. belaiip'eri, Kclaart, Prod. p. 23.

Nycticejus tenmiinckii, Blyth, J. A. S. B. xxi, p. 345.

Nj'Cticejus heathii, N. luteus, N. temminckii, and N. castaneus, Bh/th,

Cat. pp. 30, 31 ; Jerdon, Mam. pp. 37, 38.

Nycticejus luteus, Hutton, P. Z. i>. 1872, p. 706.

Ears short, extending but little in front of the eyes -ohen laid

forward, subtriangular, the tips rounded, outer margin below tij)

nearly straight, deeply notched opposite the base of the tragus and
terminating in a very convex lobe ; upper half of inner margin of

ear-conch slightly convex, then there is a blunt obtuse angle, aiid

the lower half is straight : at the base the

margin turns by another obtuse angle into

the straight-edged basal lobe, the inner

termination of which is free and pointed.

Tragus long, narrow and attenuate to\^ards

the slightly rounded tip, much curved for-

ward and inward ; inner margin concave,

outer convex with a small lobe at the base
;

Fig OO.-Head of JV. kiMi.
f^,^^^^ ^j^^ ^^^^ ^£ ^j^^ -j^^^^, margin a narrow

(Dobson, Mon. As. ....
.-i i- ,

Qljjj.
\ promnient rib passes across the front sur-

face, sloping somewhat upwards.
Muzzle thick ; head broad ; face nearly or quite flat, no depression

behind the muzzle or in the middle. Postcalcaneal lobe narrow.
Only the extremity of the tail projecting. The fur is short.

Skull thick, with prominent crests ; the anterior surface slopes

evenly down from the occiput to the nose. Upper incisors close to

the canines, the bases of the teeth in contact ; there is a distinct

but not large expansioit behind the base of each upper incisor,

forming a cingulum. One upper premolar. First lower premolar
small, a])pearing as if compressed between the canine and second
premolar, which is higher than the molars (fig. 98, p. 318).

Colour of fur variable, generally yellowish brown above, the basal

portion of the hairs jialer, dull buff or yellowish grey below. The
colour of the upiior surface, however, varies to deep or bright

chest init, golden brown, or to greyish broxAii, whilst the lower parts

are yellow or dirty white.

iJimcnsuris very variable. In a specimen of ordinary size the
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head and body are 3 inches long, tail 2, forearm 2'1, ear from crown
0-35. In some adults the forearm is less than 2 inches. But
large individuals occur, both males and females, with a forearm

from 2'4 to 2-7. These have generally been separated as a distinct

species under the name of JS'. heatJii, but Dobsou has classed them
as a variety. I cannot but think he is right, though certainly the

difference is very remarkable.

Distribution. The wdiole Oriental region from Sind to Borneo
and the Philippines. Common nearly throughout India, Ceylon,

Assam, and Burma, but, I think, less abundant in forest-regions

than in cultivated tracts. This species is said by Hutton to occur

at low elevations not exceeding about 300O feet on the Western
Himalayas. I cannot find it recorded from Nepal or Sikhim.

Ilahifs. Not only is this bat very common throughout India, but

it is one of the first to appear in the evening, so that it is seldom

« anting in any collection of Indian Chiroptera. It flies more slowly

and steadily than the species of Vesperugo in general. In the day-

time it has been found by Hutton singly, in pairs, or in small parties

of five or six in outhouses, sheds, verandahs, temples, &c. In Java,

according to Horsfield, it collects by hundreds in the trunks and
hollows of trees, and feeds chiefly on " white ants."

Mr. Oldfield Thomas has recently ascertained that the immature
type of Scotophilus hulilii in the British Museum u.ndoubtedly

belongs to the present species.

195. Nycticejus emarginatus. The large-eared yellow Bat.

Nycticejus emarginatus, Dvbson, P. A. S. B. 1871, p. 211.

Scotopbilus emarginatus, Dobson, Mon. As. C'hir. p. 123 ; id. Cat.

Chir. B. M. p. 2G2 ; Anderson, Cat. p. 130.

Ears large, with broadly rounded tips ; inner margin convex,

with a rounded lobe at the base, passing in front of the inner

margin of the tragus and resting on part of its anterior surface ;

outer margin abruptly emarginate below the tip, ending below in a

rounded lobe ; tragus moderately long, without any ridge on the

front surface, slightly curved inwards and obtusely pointed, main-

taining almost the same breadth from the base to within a short

distance from the tip, above this there is a rapid diminution in the

width.

Head Droad and flat ; muzzle thick and obtuse ; glands of the

upper lip largely developed, forming rounded promineuces between

the nostrils and eyes. Last tail-vertebra free. Fur short and close.

Colour of fur throughout at the base dark ferruginous brown,

then buff, on the upper parts alone yellowish-brown tips are added.

Dimensions. Head and body 2-9 inches, tail 2-2, ear (from base

of outer margin) 0-S5, forearm 2-2.

Distribution. The only known specimen, the type in the Indian

Museum, Calcutta, is from an unknown locality in India. The

above description is slightly abridged from Dobson's.
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19G. Nycticejus pallidus. The desert yelloiu Bat.

Scotophilus pallidum, Dobson, Mon. As. Chir. p. 186 ; id. Cat. Chir.

B. M. p. 204 ; id. J. A. S. B. xlvi, pt. 2, p. 310 ; Anderson, Cat.

p. 137.

Ears thick aud short, tips broadly rounded, margins conA'ex,

basal lobe round ; outer margin emarginate opposite base of tragus

and ending in a convex lobe ; tragus moderately long, not attenuate,

rounded at the tip, inner margin straight or slightly concave, outer

moderately convex, with a prominent pointed lobe at the base.

Muzzle and teeth as in N. l-uldi. Tip of the tail free.

Colour of fur above light chestnut-brown, beneath brownish buff,

basal portion of hairs on both surfaces pale buff. In some specimens

the fur and membranes are all pale buff throughout.

Dimensions. Head and body 2 inches, tail 1"4, ear from crown 0*35,

forearm 1*4.

Distribution. Sind and the Punjab.

197. Nycticejus ornatus. The harlequin Bat.

Nj^cticejus ornatus, Bli/th, J. A. S. B. xx, pp. 159, 517, xxvi, p. 285

;

id. Cat. p. 30 ; jerdon, Mam. p. 39.

Nycticejus nivicolus, Hodgson, Ilursjield, A. M. N. II. (2) xvi, 1855,

p. 104 ; Jerdon, I. c. p. 39.

Scotophilus ornatus, Dobson, P. Z. 8. 1875, p. 371 ; id. Mo7i. As. Chir.

p. 124 ; id. Cat. Chir. B. M. p. 265 ; Anderson, An. Zool. Res.

p. 99 ; id. Cat. p. 137 ; W. Blanf. J. A. S. B. Ivii, pt. 2, p. 208.

Ears of moderate size, subtriangular, with rounded tips ; outer

margin slightly concave below the tip, then convex, emarginate

opposite the base of the tragus and ending in a rounded lobe

;

inner margin slightly convex above, endiug in a well-rounded basal

lobe, the free inner extremity of which is a rounded point. Tragus

long, bluntly pointed, inner margin nearly straight, becoming con-

cave above, outer margin convex, ending in a pointed projecting

lobe at the base.

Muzzle broad, much swollen, nearly naked;
the swollen terminal naked portion stands

out abruptly, above and at the sides, just in

front of the eyes, from the hinder part of the
face, which is covered above with long hair

;

sides of the face tliinly clad. The fur gene-
rally softer and longer than in N. l-uhli. Tail

Fig. 100.—Head of iv: or- ioi,„ only the tij) free.

IfciiiS''^'""
" '^^''' pivmaxillary bones are more de-

veloped than in N. lnhli, and the incisors

are separated from the canines by a space, even at tlie base.

Colour of fur brownish yellow above, almost orange-brown, with
some white spots

; the hairs dark brown at the base, then isabelliue,

the tips brownish yellow. A small (elongate patch of pure white
on the crown of the head ; a narrow white stripe down the middle
of the back (this is said to be interrupted in some specimens), and
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two spots, just above the wing-membrane, behind each shoukler.

In front of each shoukler is the termination of a broad white
V-shaped band extending to the abdomen ; there is another white
band forming a collar commencing beneath each ear and running
forward to the chin. Remainder of the lower parts brown. The
size of the white patches varies, being larger in males ; in females

the markings are much less distinct. The limbs and digits and a

variable portion of the membranes are sometimes tawny red.

Dimensions. Head and body 3*1 inches, tail 2'5, ear from crown
0-55, forearm 2-3.

Distribution. The Eastern Himalayas, Khasi hills, and some of

the ranges of Upper Burma and Yunnan. According to Jerdon,
this bat inhabits warm valleys near Darjiling, whilst Hodgson's
Nyctieejus nivicolus, which an examination of Hodgson's drawings
in the British Museum shows to be the same, is said to be from
the northern region of the Sikliim Himalaya near the snows.
Jerdon's account is doubtless correct ; some of Hodgson's speci-

mens from the interior of the hills, although obtained near high
mountains, were from the deep valleys at low elevations above the

sea.

Genus HARPYIOCEPHALUS, Gray (1842).

Syn. Murina, Gray (1842).

Muzzle elongate, but varying in breadth, crown of the head
scarcely raised above the face-line Nostrils prominent, tubular,

produced beyond the upper lip, with a circular orifice opening more

Fig. 10].— Skull of Harpyioccjjhalus cyclotis, x 2. (Dobson, Moii. As. Chir.)

or less laterally, the outer margin cleft; end of the nose between
the nostrils concave. Ears thin, generally covered with glandular
papilla? ; tragus long, attenuate towards the tip, and inclined out-
wards. Thumb

_
very large, with a large strongly curved claw.

Wings broad, interfemoral membrane much covered with hair
above.

Dentition : i. ?=-^ c.
J^|, p^. |^J xn. -£3. Upper incisors on

each side parallel and stout ; posterior upper molar small, some-
times absent in the adult.
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This genus may be recognized by the peculiar tubular nostrils.

The species range from Tibet and Gilgit to Ceylon and the Malay

Archipelago, keeping to the hill-tracts.

Synopsis of Indian, Ceylonese, and Burmese Species *

.

A. Upper third of outer margin of ear-conch

concave or emarginate.

a. First ujjper premolar not so high as second ;

forearm 1-4 inches //. tuhinaris, p. 324.

h. First and second upper premolars equal in

height.

a'. Ears narrow, pointed ; forearm 1'3. . . . //. (/risens, p. 325.

b'. Ears broadly rounded off above ; fore-

arm 2 II- harpyia, p. 325.

B. Upper third of outer margin of ear-conch

convex or straight.

a. Colour ferruginous red above ; forearm 1-3. IL cyclntis, p. 326.

b. Colour brown above ; forearm 1-3 II leucoyaster, p. 327.

I am unable to concur in the reasons wbich iuduced Dobson

and Peters to prefer Harpyiocephalus to lUurina, both names lla^i^g

been proposed in the same paper ; but it appears to me better to

continue the use of the first term now that it has, through Dob-

son's important monographs, obtained general acceptation,

198. Harpyiocephalus tubinaris. Scully's tidie-nosed Bat.

Ilarpiocephalus tubinaris, Scully, P. Z. S. 1881, p. 200.

Muzzle narrow, elongate, hairy. Ears moderate, rounded off at

tlie tips; tbe outer margin is slightly emarginate in its upper

third, tbeu moderately convex, again slightly con\ex opposite tlie

middle of the tragus, and it terminates in a convex lobe in front

of the base of the tragus ; inner margin convex, with a distinct

spur-like process projecting near the base. Tragus moderately

long, tapering abo\'e, where it curves outwards ; a small pointed

lobule above the base of the outer margin, succeeded by a well-

marked emargination ; above this the tragus attains its greatest

breadth, outer margin above this straight at first, tbe upper half

concave ; inner margin nearly straight at the base, the upper two

thirds concave.

AV^ings from tbe side of tbe proximal phalanx of the outer toe

;

extreme tip of tail ^n'ojecting. Interfemoral membrane naked

above except at the base between the tliighs ; wing-membraiies

clothed close to the body.

Outer upper incisor distinctly shorter than the inner. First

upper premohar shorter than the second, which is nearly as high

as the cauine ; last molar a simple transverse plate.

* Mr. 0. Thomas has just found, lie informs me, amongst Mr. Tea's collec-

tions from Karennee, a new Harpyiocephalus allied (o //. aurufuH from Eastern

Tibet. A description will be publislicd in the Amiali Mus. Civ. Geiiova,

8cr. 2 a, vol. x.
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Colour of fur greyish brown above, white below ; the basal half

of the hairs blackish brown above, dusky beneath,

Dimensmis. Head and body 1"8 inches, tail 1*4, forearm 1-4.

Distr'ihution. The only specimen hitherto recorded was obtained

by the describer Dr. J, Scully at Gilgit.

This species is allied to the Malay //. suillus, but differs in

the ear being less emarginate and furnished with a basal spur, in

colour, &c.

199. Harpyiocephalus griseus. IIutton''s tuhe-nosed Bat.

Miu-ina g'risea, Ilutton, P. Z. S. 1872, p. 712.

Ilarpiocephalus griseus, Dobson, Man. As. Chir. p. 164 ; id. Cat.
Chir. B. M. p. 280.

Head conical, muzzle narrow, hairy. Ears small, narrow, bluntly

pointed, with narrowly rounded tips, upper third of the outer

margin angularly emarginate, middle third convex, lower straight,

ending opposite the base of the tragus, which is pointed and
slightly curved outwards.

Wings from the base of the toes. Extreme tip of tail only free.

Interfemoral membrane densely covered above with rather long

hair, which, however, thins out towards the posterior margin.

Upper incisors large, conical, nearly as long as the canine, the

inner slightly the lai'ger and having a short posterior blunt cusp

arising from the cingulum. Upper pi^emolars equal to each other

and to the canine in height. Lower canine short.

Colour above dark brown, vith the ends of the hairs yellowish

brown ; below similar, but the tips are ashy grey.

Dimensions. Head and body 1*4 inches, tail I'l (according to

Hutton 2 inches and 1), ear outside 0-3, forearm 1-35.

Distribution. The only specimen known was taken at an elevation

of 5500 feet by Captain Hutton at Jeripani near Mussoorie in the

N.W. Himalayas.

200. Harpyiocephalus harpyia. The liairy-wimjed Bat.

Vespertilio harpia, Temmiiiclc, Mon. Mam. n, p. 219, pi. 55, figs. 5, 6
(1885-41).

Noctilinia lasyura, Hodgson, J. A. S. B. xvi, p. 89G (1847).
Lasiurus pearsouii, Horsfield, Cat. p. 3G ; Blyth, J. A. S. B. xx,

p. 524 ; Jerdon, Mam. p. 40.

Ve?pe]'tilio pearsouii, Tomes, P. Z. S. 1858, p. 87 j Bhjth, Cat. p. 34.

Muiina harpia, Dobson, P. A. S. B. 1873, p. 109.

Ilarpioceplialus harpia, Dobson, Mon. As. Chir. p. 155 ; id. Cat.

Chir. B. M. p. 281 ; Anderson, Cat. p. 138,

Muzzle thick and blunt, thinly clad in front of the eyes and on
the sides of the head. Ear-conch nearly as broad as long, broadly

rounded at the tip, outer margin straight below the tip, then

slightly emarginate, convex in the middle, again emarginate

opposite tlie base of the inner margin, and terminating in a small

lobe in front of the tragus. Inner margin very convex below the
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%-''

Fig. 102.—Head of H. har-

pi/ia. (Dobson, Cat. Chir.

B. M.)

middle. Tragus moderately long, slender, attenuated, broadest

opposite the base of the inner margin, whence the outer margin

slopes rapidly downwards and inwards to the small basal lobe, and

gently upwards to the subacutely pointed tip ; inner margin straight

or very slightly convex throughout.

Wings from the base of the toes.

The fur is long, soft, and silky, and
extends over the whole upper surface of

the interfemoral membrane, the legs, and
the wing-membrane as far as beyond a

line drawn from the middle of the

humerus to the outer toe, being very

dense upon the calcanea and backs of the

feet. Beneath, the interfemoral mem-
brane bears only a few short scattered

hairs. Inner side of ear-conch thhdy

clad with short fine hair.

Outer upper incisors shorter than the

inner ; upper premolars subequal, third upper molar deciduous,

often wanting. All the teeth very thick and strong, with blunt

cusps.

Colour of fur above brownish grey with a ferruginous tinge,

hairs with w'hite tips being intermixed on the head, neck, and

shoulders ; hair of lower back, interfemoral and wing-membranes

deep bay. Lower surface of body grey.

Dimensions. Head and body 2-5 inches, tail 2, forearm 2, ear

outside from head 0*4.

Distribution. Found at Darjiling and on the Khasi hills, also in

Sumatra, Java, and Amboyna. A specimen in the British Museum
labelled Malabar Coast may be from the hill-range of the AVestern

Ghats. Probably this handsome bat is widely distributed in the

hill-tracts of India and Burma.
Habits. Nothing is known except that fragments of the elytra

of beetles have been found in the stomach, and that the teeth

appear well suited for crushing the hard cases of Coleoptera.

Dobson suggests that JI. liarjyyia may feed on beetles with very

solid winff-cases.

201. Harpyiocephalus cyclotis. The round-eared tube-nosed Bat.

Murina suilla, Bli/th, Cat. p. 34 ; Jerdon, Mam. p. 41 ; nee Vespertilio

suillus, Temm.
Murina cyclotis, Dobson, P. A. S. B. 1872, p. 210; id. J. A. S. B.

xhi, pt. 2, pi. xiv, fi^. 14.

Ilarpiocephahis cyclotis, Duhnon, Mon. As. Chir. p. 158 ; id. Cat.

Chir. B. M. p. 282; Anderson, Cat. p. 139.

Muzzle thick. Ears almost circular, margins convex throughout

;

there is a small blunt pi-ojection to the basal lobe of the inner

margin, very differeiit from the pointed s])ur of //. Icxicogaster.

Tragus narrow at the base, then broader, being widest just above
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the base of the inner margin, thence gradually tapering to the end,

which is finely subacutely pointed, the inner margin slightly con-
vex throughout, outer straight below the widest part of the tragus,

then angulate, concave above.

Wing-membrane from the base of the claw on the
outer toe ; feet small ; only the extreme tip of the

tail free. Interfemoral membrane hairy above, hair

densest at the root of the tail, along the tibia? and
calcauea. Backs of the feet also thickly furred.

Upper incisors long and slender, the outer the

shorter. First and second upper premolars subeqiial,

T.- ifxo T^ the tirst a little the smaller, and about half as high
Fig. 103.—Ear .1 •

^

of H. ci/riotis ^^ ^^^ canme.

(Dobson,Moii. Colour of fur above dark brown with ferruginous,

As. Cbir.) or sometimes with yellowish-brown tips, below paler

brown.
Dimensions. Head and body 1*7 inches, tail 1-5, forearm 1*3,

ear from crown outside 037.
Distribution. A purchased specimen in the British Museum is

said, apparently on fair authority, to be from Ceylon. All the

other known examples are from the Sikhim Himalayas.

202. Harpyiocephalus leucogaster. The ivJiitc-bellied

tube-nosed Bat.

Muriua leucogaster, A. Milne-Edwards, Nouv. Arch. Mus. vii, Bidl.

p. 91 (1871) ; Rech. Mam. p. 252, pi. xxxvii b, fig. 2, xxxviic,
tig. 3.

Harpyiocephalus huttonii, Peters, P. Z. S. 1872, p. 711.

Harpiocephalus leucogaster, Dobson, Man. As. C'kir. p. 157 ; id.

Cat. Chir. B. M. p. 283 ; 8cully, J. A. S. B. Ivi, pt. 2, p. 251.

Muzzle thick. Ears oval with convex margins ; near the base

of the inner margin a small pointed process projects. Tragus
attenuated above, pointed and curved outw ards, an obtuse lobule

just above the base of the outer margin.

Wings from base of claw on outer toe. Fur long and dense,

Interfemoral membrane hairy above as in H. cychtis.

Outer upper incisors larger than the inner ; first upper pre-

molar smaller than the second, and situated a little inside the

general line of the teeth.

Colour of fur above brown, not dark, the hair greyish at the

base ; beneath, the throat, chest, and abdomen are \\hitish, the sides

of the body pale broAvn.

Dimensions. Head and body 1"9 inches, tail 1-5, forearm 1"3,

ear from crown of head 0*4.

Distribution. This species was obtained by Hutton at Jeripani

near Mussoorie, Scully captured it in Nepal, and there is a skin

procured by Hodgson at Darjiliug in the British Museum. The
original type was from Eastern Tibet.

Habits. According to Hutton, this bat when searching for
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insects, "skims closely and somewhat leisurely over the surface of

the crops and grass," One that entered a room kept low down
near the floor, instead of flying about the ceiling as most bats do.

Two other species of the genus, H. suillus found in the Malay

Archipelago, and H. aumtus from Eastern Tibet, may hereafter be

found within Indian limits. Both are small forms with a narrow

muzzle.

Genus VESPERTILIO, L. (1766).

Syn. Trilatitus, Myotis, Gray.

Muzzle long, face hairy ; the glandular prominences on each side

between the eye and the nostril much less developed than in Ves-

lieriujo, and scarcely increasing the breadth of the face ; nostrils

not prolonged, opening sublaterally by crescentic apertures ; crown

of the head but slightly raised above the face. Ears separate,

longer than broad, generally longer than in Vespenujo, the internal

Fig. 104.—Skull of Vcspcrtillo, eularged. (Blasius, Saugeth. Deu scblands.)

basal lobe angular, the external margin of the ear-conch terminating

below the base of the tragus or very slightly in front, and not

carried far forward towards the angle of the mouth. Tragus long,

generally attenuated above and pointed.

Tail less than the head and body (rarely equal)
;
postcalcaneal

lobe absent or very small.

Dentition : i. "-^, c. j^, pm. -^^, m. ^^^ The upper incisors

subequal, in pairs on each side close to the canines, the points of

the teeth in each pair generally diverging in direction, the outer

incisor pointing slightly outwards, the inner inwards ; lower outer

incisors much larger than the inner. The first and second upper

premolars small, the second always smaller than tlie first, often

minute and internal to the tooth-row. The relative proportions of

the three lower premolars are the same, the second being the

smallest, but it is rarely so minute as the corresponding tooth in

the u]iper jaw. The last upper molar is rather less in section than

half the next.

The genus VespertiUo, as at present restricted, ranges throughout
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nearly all tropical and temperate regions in both hemispheres, and

has consequently a wider distribution than any other genus of

Chiroptera. The species are recognized by the narrow hairy

muzzle, the long oval ear, the narrow elongate tragus, and the

numerous teeth. The members of this genus are, as a whole,

more susceptible to cold tlian those belonging to Vesperugo, and

are consequently less numerously represented in the colder parts

of the temperate zone. They also appear later in the spring after

hibernation.

The species of VespertiUo are difficult to classify and distinguish.

Those with larger feet free from the wing are said to be dwellers

in caves, whilst the smaller-footed forms, with the wing-mem-
branes from the base of the toes, live mainly in trees. But no

definite line can be drawn in the case of either the characters or

the habitat.

Synopsis of Indian, Ceylonese, and Burmese Species.

A. Foot large, measuring from wrist to end of

claws more than | length of forearm. Cal-

caneimi extending fully f the distance from
ankle to tail.

a. Wings from ankles or a little above.

a' . Second premolar above and below mi-
nute, inside the tooth-row ; forearm
about I'G inches V. Jiasselti, p. 330.

b'. Second premolar in the tooth-row, visible

from outside ; forearm about 1*45. ... J\ lonyipesj p. 331.

b. Wings from side of foot immediately below
ankle.

«'. Ears laid forward extend to end of nose
;

forearm about l'4o J\ danhentoni, p. 331.

b' . Ears extend beyond end of nose ; forearm
about 1'45 V. meyalopus, p. 332.

B. Foot moderate, less than \ the length of

forearm. Calcaneum extending about half-

way from ankle to tail.

a. Wings from side of foot, between ankle

and base of toes.

a . First upper premolar at least double
second in height; forearm about 2-2o V. mun'nns, p. 334.

h'. Two anterior upper premolars subequal,

both small ; forearm about 2"2 7'. dohsoni, p. 335.

b. Wings from base of outer toe.

a . Wing-membranes particoloured orange

and black ; forearm about 1'9 V.formosics, p. 335.

b' . Wing-membranes the same colour

throughout.

a" . No postcalcaneal lobe.

a. Terminal half of fur on lower sur-

face white ; forearm about 1'35 V. 77ipalensis, p. 333,

/3. Fur of lower surface dark brown
with ashy tips ; foreann about l'3o V. 7ni/stacijius, Tp. S3Q.

b". A postcalcaneal lobe ; forearm about
l'2o V. muricola, p. 337,
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203. Vespertilio hasselti. Va)i HasseUs Bat.

Vespertilio hasselti, Temminck, Mon. Mam. ii, p. 225, pi. Ivi, figs. 7, 8

(1835-41) ; Blyth, Mam. Birds Burma, p. 23 ; Dobson, Mon. As.
Chir. p. 126 ; id. Cat. Chir. B. M. p. 291.

Muzzle blunt, glandular area between tbe eyes and the nostrils

rather tumid, and face in front of the eyes almost naked. Ears short,

laid forward each extends halfway between the eye and
the nostril ; tips broadly rounded, the outer margin
straight from near the tip to opposite the base of the

tragus ; there a fold of the conch enters the margin

and forms a small terminal convex lobe ending in

p. T^ _-r, front of the inner margin, which is convex throughout.

oi V. hasselti. Tragus moderately long, rather bluntly pointed, inner

(Dob.sou, Cat. margin straight ; outer slightly convex, with a trian-

Cbir. B. M.) guJar lobe at the base.

Wiugs from the ankles ; calcaneum very long

;

feet very long and slender; interfemoral membrane forming an

acute angle behind. Fur very short.

The second premolar in both jaws very minute and difficult to

see, even with a lens ; it is, both above and below, placed in the

angle between the first and third premolar.

Colour of fur greyish brown above, dirty white below ; all the

basal portions of the hairs dark brown on both surfaces.

Dimensions. Head and body 2-1 inches, tail 1*75, ear outside

from the crown 0'45, forearm 1'6.

Distribution. Malay Peninsula, Siam, Sumatra, Java, &c. A
specimen from Burma, the exact locality not recorded, is in the

British Museum.
Externally this species is a Vesperur/o, and it was long referred

to that genus, of which it has the nearly naked face and short

ears, \\hilst the second lower premolar is much more minute than

in any other Vesi-iertilio. That the distinction of these genera by

the dentition is artificial, especially when the teeth are mere rudi-

ments, is shown by such instances as are afforded by the present

form and by Vesperugo annectens.

V. adversus, Horsfield (not of Temminck), has an extensive

range from Siam to South Australia, and may very possibly be

found in Burma ; indeed it is possible that it may be the Myotis

herdmorei of Blyth (Cat. p. 35) from Schwe Gyeng. This species

was, however, so imperfectly described (J. A. S. B. xxviii, p. 293),

that as the specimens h^xe unfortunately been lost, it is now-

impossible to identify it, and its being referred to Myotis suggests

that it was more probably an ally of V. iDystndmis. The bat

called V. adversus by Temminck, Blyth, Cantor, Jerdon, and others

was V. muricola.

The true V. adversus has a foot measuring 0-48 inch, Mings

from the ankles, a very long calcaneum, an oval ear without eniai--

ginatiou, a moderately long pointed tragus with the inner luai^gin
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straight and the outer slightly convex, and an extremely small

second npper premolar, quite inside the tooth-row; the second

lower premolar, though small, being in the tooth-row. The colora-

tion of the fnr is very dark brown; the length of the forearm
I'o inches.

204. Vespertilio longipes. The Kashmh- cave Bat.

? Myotis theobaldi, Blijth, J. A. S. B. xxiv, p. 3G3 ; id. Cat. p. 36,

note ; Jerdon, Mam. p. 46.

Vespertilio macropus, Dohson, P. A. S. B. 1872, p. 209, 7iec Gould.
Vespertilio longipes, Dobson, P. A. S. B. 1873, p. 110; id. Mon. As.

Chir. p. 131 ; id. Cat. Chir. B. Jf. p. 294 ; Anderson, Cat. p. 139

;

W. Blanf. J. A. S. B. Ivii, pt. 2, p. 269.

Crown of head considerably raised ; muzzle narrow, pointed,

hairy ; nostrils projectiog slightly, and opening sublaterally with a

hollow between them. Ears extending, when laid forward, to the

end of the muzzle, narroAv, tapering, the tips narrowly rounded
off ; upper half of the outer margin concave, lower half convex,

inner cou^'ex throughout. Tragus long, slender, tapering towards
the tip, which is rounded off ; the outer margin has two small

projecting lobes near the base.

Wings from the ankles. Feet very large, the toes forming-

more than half the length of the foot ; the first and fifth toes

shorter than the others. Face very hairy, and the npper lip

clothed with long straight hairs.

The first and second upper premolars are both small, the second

but slightly more internal in position than the first.

Colour of fur above black, below the same with whitish tips.

Dimensions. Head and body 1-75 inches, tail 1'45, fox'earm l*4o,

foot 0-4.

Distribution. The types were obtained at the caves of Bhima
Devi, Kashmir, elevation 6000 feet.

It is probable that Myotis theobaldi, obtained from caves near

Matur Xag, X. of Islamabad, Kashmir, was the same as V. loH(jii)es,

for the two agree in dimensions and both are characterized by
large feet ; but it is impossible to identify Mijotis theobaldi, for the

types have been lost, and it was said to be extremely close to

the pipistrelle, from which V. lonijij)es differs considerably in

structure.

205. Vespertilio daubentoni. The water Bat.

Vespertilio A'AVihQuiom\,Leisler,KiM,Deutsclie F/ederm.'p. 51, pi. xxv,
fig. 2 (1817) ; iJobson, Mon. As. Chir. p. 132 ; id. Cat. Chir. B.
M. p. 297.

The ears laid forward extend nearly or quite to the nostril, tips

rounded, not very broadly ; inner margin regularly convex from
base to tip ; outer margin straight or slightly concave throughout

2a
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nearly the upper half, then abruptly convex. Tragus about half

the length of the ear, subacutely pointed ; inner margin quite

straight, outer gently convex, with a distinct rounded lobe projecting

just above the base.

Wings from the metatarsi ; feet large ; caleaueum long ; last two

vertebrae ])rojectiug from the interfemoral membrane. The face

in front of the eyes half naked
;
glandular area between eyes and

nostril ratlier tumid.

Upper incisors subequal in size, their cusps diverging widely.

Second upper premolar in the tootb-row, fully visible from without,

and about one third the height of the first.

Colour brown, usually snuff-brown above, dirty white below ;

basal half or more of all hairs dark brown.

Dimensions. Head and body 1"9 inches, tail 1*7, ear from crown

of head 0-4, forearm 1'45.

Distribution. Throughout the greater part of the Patearctic

region. This species has not been recorded from the Himalayas,

but, strange to say, two specimens were obtained in Tenasserim by

Mr. Limborg.
Habits. This bat in Europe is generally found near water, and,

in the evening, flies about close to the surface of lakes, ponds, and

rivers, and feeds upon the insects that are so common over water.

It rests mainly on trees. It appears soon after sunset as a rule,

and after hunting over water for a time returns to hang on a

branch before it issues again in search of food.

206. Vespertilio megalopus. The narrow-cared ivater Bat.

Vespertilio megalopus, Dobson, A. M. N. H. (4) xvi, p. 201 (1875) ;

id. Cat. Chir. B. M. p. 298.

Veiy similar to V. daubentoni, but the ears are

longer, much narrower, and more acute, and laid

forwards extend beyond the end of the nose ; the

upper third of the inner margin of the ear-conch

is straight instead of being convex, and the tip is

Fig. 106.—Ear narrowly rounded off. The tragus is longer, nar-

of V. mega- rower, and quite obtuse, the upper third of its

topics. (Dob- inner margin sUghtly concave, but the extremity

B M^f*"'^^'"'
^'^ "°^ directed in\vards.

AVing-membrane from just below the ankle.

The first and second premolars are proportionally smaller, and
the second is more inside the tooth-row than in V. daubentoni.

Dimensions. Head and body I'Go inches, tail TG, ear from crown
0'5, forearm 1"45.

Distribution. Kashmir. The collection containing this and other

species was purchased by the British Museum and supposed at the

time to be African, but it has since pi'oved to be from Kashmir. The
present is one of the few species included that has not been
met with in other Kashmir collections.
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207. Vespertilio nipalensis. The Nepal Bat.

Vespertilio pallidiventris, Hodgson, Calc. Journ. N. H. iv, p. 286

(1844) (name only).

Vespertilio nipalensis, Dobso)i, P. A. S. B. 1871, p. 214 ; id. Man. As.
Chir. p. 141; id. Cat. Chir. B.M. p. 302; Ayiderson, Cat. p. 140;
Scully, J. A. S. B. hi, pt. 2, p. 253.

Muzzle narrow, but with distinct half-naked glandular pro-

minences between the eyes and nostrils. Ears not extending
to the nostrils when laid forward, narrow and bluntly pointed

;

outer margin of the ear-conch hollowed out beneath the tip, which

^1

Fig. 107.—Head of Vespertilio nipalensis. (Dob? i : - As. Chir.)

projects outwards considerably, lower half of outer margin convex,

terminating, without any lobe, in front of the base of the tragus.

The tragus is long, narrow, pointed, and curved slightly outvA'ards
;

a small lobule at the base of the outer margin.

Wings from the base of the toes. Eur of the head and back
dense and long, the long hair extending on the face to between
the eyes.

The canines in both jaws very short, in the lower jaw resembhng
premolars ; the first and second premolars are minute, and in the

upper jaw scarcely distinguishable without the aid of a lens.

Colour of fur above black with brown tips ; below piu'e white,

the basal two thirds of the hair being black.

Dimensions. Head and body 1*65 inches, tail 1*35, ear from base

of outer margin 0"6, forearm 1-35.

Distribution. The only specimen known, now in the Indian

Museum, Calcutta, is from Katmandu, Nepal.

The above description is taken from Dobson's. 1 have not

examined the specimen. Scully has shown that Hodgson's V. palli-

diventris was the same species.

A bat which will probably be found hereafter in Baluchistan and
Southern Afghanistan is V. desertorum, Dobson (see Cat. Chir.

B. M. p. 304), the type of which was obtained at Jalk, within the

Persian frontier, and which was subsequently classed by the

describer as a subspecies or variety of the European V. emaryinatus.

V. desertorum is in any case an extremely well-marked race, larger

than the European bat, very pale-coloured, both as regards the

fur and the membranes, with very thin ears, extending when laid

forward to the nostrils, and with the outer margin of the ear-conch

deeply and subangularly emargiuate about one third below the tip.

2a2
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The tragus is long, attenuate, and pointed. Wings from the base

of the toes. Eorearra I'To inches.

20:^>. Vespertilio muriniis. The commoH Evrojyecoi Bat.

"S'esperlilio inurinus, L. Si/sf. Nat. ed. xii, i, p. 47, partiui (176G)
;

Schrch. SiiiK/efJi. i, p. lOo, pi. li ; Dobson, Man. As. Chir. p. 137 ;

id. Cat. Chir. B. M. p. 309; A7ulcrso7i, Cat. p. 141.

\^cspertili() blythii, Tomes, P. Z. S. 1857, p. 53 ; Jerdon, Mam. p. 45 ;

Hvtton, P. Z. S. 1872, p. 70U.

Myotis uiuriuus, Blyth, J.J.S.L'. xxi, p. 300; id. Cat. p. 35

j

Jerdon, Mam. p. 40.

Vespertilio africaiuis, Duhson, A. 31. N. H. (4) xvi, p. 200 (1875) ;

id. Cat. Chir. B. M. p. 310.

Crown of the head slightly raised. Muzzle blunt, area between

eye and nostril somewhat tumid, the sides of the face and end of the

nose above half naked, but there are some long hairs on the upper
lip. Ears large, extending to just beyond the

(^ - end of the muzzle \^hen laid for^^ard, or, in

Himalayan specimens, just extending to the

nostrils, the tips bluntly pointed; inner margin
of the ear-conch moderately convex to the base,

\A'here the basal lobe joins at a right angle ; outer

margin concave below the tip, the upper half \^avy,

the middle convex ; there is a shallow notch

opposite the base of the tragus, followed by a

„. ,„ ^ ^ convex lobe terminating opposite the base of the
Fig. 108.—Ear of- • m '

c i v i j-i

r. murinus. (Dob-
^"^^^^' margni. Iragus of moderate length,

sou, Moil. As. Chir.) narroM', attenuate above and subacutely pointed

;

inner margin nearly or quite straight; outer with
a small basal lobe, then convex for about half its length, becoming
straight above.

AVings from the metatarsi. Only the extreme lip of the tail

projects from the interfemoral membrane. Basal portion of inter-

femoral «ell clad with hair above.

The first upper premolar is about half the height of the third

;

the second is quite small, but not minute, it is usually somewhat
inside the tooth-line, in the angle between the tirst and third.

Colour of fur greyish to reddish brown, not dar]\, above, very
pale brown to sullied white belou', the base of the hairs dark
throughout,

iJimevsions. Head and body of a male from Kashmir (preserved
in alcohol) 2-6 inches, tail 2-2, ear from crown 0-G5, forearm 2-25.

In fresh specimens, according to Hutton, the head and body
measured 3 inches, tail 2|.

Distrihutlon. The Patearctic region generally, as far north as

Southern England, Denmark, &c. This species has beeu found in

Kashmir by Sir O. B. St. John, and at Mussoorie, in the Himalayas,
by Hutton. The type of V. hlythli was said to be from Xusseer-
abad, in Eajputana, but this locality 1 think requires confirmation.
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The Kcashmir variety has somewhat shorter ears, aucl iu some cases

a more pointed tragus than the normal form.

Habits. V. muriaus appears late in the evening, and flies low
and slowly. It hides during the day in caves and buildings, and
hibernates in similar places in considerable numbers together.

According to Hutton, it attacks and kills smaller bats when they
are kept with it in confinement, and devours some of the iiesh.

The female has one young, which is generally found clinging to

the mother from the end of May till well into July.

200. Vespertilio dobsoni. The Chamba Bat.

Vespertilio murinoides, Dobson, J. A. S. B. xlii, pt. 2, p. 205 (1873)

;

id. Mon. As. C/ur. p. 138 ; id. Cat. Chir. B. M. p. 310, nee Lartet,

1851.

Vespertilio dobsoni, Trouessarf, Cat. Mam. p. 88 (1879).

" Ears slightly shorter than the head
;
general form of the ear-

conch triangular, with narrow rounded tip ; the inner margin very

faintly convex, almost straight in its upper third ; the outer

margin concave beneath the tip ; the remaining portion convex,

with a faint concavity opposite the base of the tragus. The tragus

is slender _and acutely pointed, with a quadrangular lobe at the

base of the outer margin."'
" The first upper premolar is very small, scarcely visible from

\\ithout, and not much larger than the second."

Colour of fur dark broA\'n above, \\ itli light brown tips ; beneath

dark brown, almost black, with greyish tips.

Dimensions of an adult female :—Head and body 2*5 inches, tail

2*1, ear from base of outer margin 0'85, forearm 2*1.

Distribution. Only a single specimen is known. This was pro-

cured at Chamba (N.W. Himalaya), at an elevation of 3000 feet.

The type of this species may possibly be an aberrant individual of

V. murinus, but the differences appear too great. The description

is copied from Dobson's, as I have not examined the specimen.

The name V. murinoides required to be changed, as it was given

by Lartet in 1851 to a species found fossil in the Miocene of

Sansan, France.

210. Vespertilio formosus. Hodgson's Bat.

Vespertilio formosus, Hod(/son, J. A. S. B. iv, p. 700 (1835) ; Blyth,

J. A. S. B. XX, p. 158 ; Dobson, Mon. As. Chir. p. 140 ; id. Cat.

Chir. B. M. p. 311 ; Anderson, Cat. p. 142 ; Scidhj, J. A. S. B. Ivi,

pt. 2, p. 254.

Kerivoula pallida, Bhith, Cat. p. 34 (1863).

Muriua formosa and Kerivoula pallida, Jerdon, Mam. pp. 42, 43.

Vespertilio auratus, Dobson, J. A. &. B. xl, pt. 2, p. 186, pi. x, figs. 1, 2

(1871).

Kerivoula formosa, Hatton, P. Z. S. 1872, p. /ll.

Vespertilio dobsoni, Anderson, Cat. p. 143 (1881), nee Trovessaii,

1879.
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Face flat, hairy throughout except at the extreme end of the

nose ; muzzle conical, the nostrils projecting slightly beyond the

upper lip, and opening sublaterally, with a shallow hollow between

them. Ears scarcely extending to the nostrils when laid forward ;

tips rounded, directed outwards ; outer margin of ear-conch con-

cave, with a Mavy outline in the upper half, then convex, and

terminating opposite the base of the tragus in a small lobe folded

inwards. Tragus long, nai*row, obtusely pointed, inner margin

straight, outer with a very small lobule at the base, theii couAex,

becoming straight above.

Wing-membrane very broad, attached to the base of the outer

toe. Fur thick and woolly. Nearly half the interfemoral mem-
brane is thickly clad with hair above, backs of toes the same.

Dentition as in V. murinus, the second upper premolar minute.

Colour of fur above fawn-colour to golden brown, below paler

and whitish. Some specimens are tinted with rusty red. The
dorsal liairs have sometimes the basal third dark brown. The
membranes (incluchng the ears) are orange with the exception of

black triangular areas between the third and fourth, and fourth

and fifth fingers, and inside the fifth, the fingers themselves and

the membrane close to them being orange, as in Ccrivoitla j^'ota.

The black triangular areas are sometimes dotted and streaked with

orange.

Dimensions. Head and body 2*4 inches, tail 1*9, ear from crown
0*55, forearm 1'9.

Distribution. Himalayas near Mussoorie up to 5500 feet, Xepal,

Sikliim, Assam, Khasi hills, Bengal (Calcutta, Purneah, Chybassa),

and China.

F. dobsoni of Anderson appears to me to be founded on a very

large individual of V. formosus with the forearm 2*15 inches long.

211. Vespertilio mystacinus. The whisl-ered Bat.

Vespertilio mystaciuus, Leialer, Kuhl, Deutsche Flederm. p. 58 (1817)

;

Dohson, Mon. As. Chir. p. 133 ; id. Cat. Cliir. B. 31. p. 314

;

Sculli/, J. A. S. B. Ivi, pt. 2, p. 254._

Vespertilio silig'orensis {and V. darjeliugensis ?), Hodgson, Horsf.

A. M. N. H. (2) xvi, p. 102 (1855) ; Jerdoji, Mam. pp. 44, 45.

Crown slightly raised above the face, which is covered with long

hairs throughout down to the edge of the upper lip ; muzzle narrow.

Ears, when laid for^'ard, extending beyond the end of the nose,

tips rounded; upper half of outer margin of ear-conch deeply

concave with a wavy outline, lower half abruptly convex, with a

distinct small lobe at the base. Tragus attenuate above and
subacutely pointed ; inner margin straight ; outer with a small

lobule at the base, then sloping outwards to the broadest part of

the tragus, opposite about a quarter the height of the inner margin,

thence, after a brief convexity, sloping upwards and inwards to the

end.

Wings from the base of the toes. A slight projection from



TESPERTILTO. 337

the interfemoral membrane at the end of the calcaneum. The last

caudal vertebra free.

Upper incisors subequal, diverging, all bifid. The first upper

premolar is twice the height of the second, and scarcely one third

the height of the third ; the first two slightly internal.

Colour of fur brown, more or less rufescent above, greyish below,

basal portion of hairs dark brown or black throughout.

Dimensions. Head and body 1'8 inches, tail 1*55, ear from

crown 0-5, forearm 1-35. These are from a Nepal specimen,

European individuals as a rule are smaller.

Distribution. Throughout the greater portion of the Palsearctic

region, extending to the Himalayas, where, however, this species

has hitherto been found iu Nepal and Sikliim only. Scully states

that it is one of the commonest species in the Nepal valley.

Habits. The whiskered bat is generally found in hollow trees,

wooden roofs, &c. It flies swiftly, often over water, and appears

early in the evening.

212. Vespertilio muricola. The mustachioed Bat.

Vespertilio adversus, TemmiJick, Man. Mam. ii, p. 221 ; Blyth,

J.A.S. B. xxi, p. 346 ; id. Cat. p. .35 ; Jerdon, Mam. p. 45 ; Huiton,

P. Z. S. 1872, p. 710 ; nee Hors/ield.

Vespertilio muricola, Hodcjson, J. A. S. B. x, p. 908 (no description)
;

Gra>/, Cat. 3Iam. S>-c. Nepal and Thibet, 1840, p. 4 ;
Dobson, Man.

As. Chir. p. 134; id. Cat. Chir. J5. il-/. p. 316 ; Anderson, Cat.

p. 142 ; Scully, J. A. S. B. Ivi, pt. 2, p. 255.

Vespertilio caliginosus, Tomes, P. Z. 8. 1859, p. 73 ;
Jerdon, Mam.

p. 44.

Vespertilio (Pternopterus) lobipes, Peters, MB. Ahad. Berl. 1867,

p. 706.

Vespertilio blanfordi, Dohson, P. A. S. B. 1871, p. 214.

Vespertilio moupinensis, A. Milne-Edzvards, Rech. Mam. p. 253,

pis. xxxvii A, xxxvii c.

Muzzle narrow ; face covered with long hair, on the glandular

area between each eye and nostril and on the upper lip the cover-

ino- is thin, though the hairs are very long ; only the tip of the

nose is naked. The ears laid forward reach the

nostrils, the tips are narrowly rounded, the inner

margin of the ear-conch is straight for a third of

its length below the tip, then convex, straight again

towards the base, the angle of the basal lobe some-

what rounded ; outer margin deeply concave with

Fig. 109.—Ear of a wavy outline below the tip and for about a third

V. muricola. of its length, then convex, slightly emarginate

(^It'^b'm^^*^
opposite the base of the tragus and ending in a

short, distinct, convex lobe. Tragus pointed, the

inner margin slightly concave, outer with a well-defined lobe at

the base, then strongly convex to above the broadest part of the

tragus, and thence sloping in a moderately convex curve to the

end.
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Wings from the base of the outer toe ; tail not projecting

beyond the interfemoral membrane. A small convex postcal-

caneal lobe.

Second upper premolar slightly \\ithin the tooth-row, minute,

scarcely visible without a lens.

Colour of the fur above black with pale tips ; below, basal

portion of the hairs black with ashy tips ; membranes intensely

black.

Dimensions. Head and body 1'75 inches, tail 1*5, ear from

crown 0*42, forearm 1*3.

Distribution. The greater portion of the Oriental region. In

the Himalayas this species has been found at Murree, Dalhousie,

Simla, and Mussoorie, in JVepal, and in Sikhim, at ele^ations up to

fully 8000 feet ; also at Calcutta, in Chutia Ndgpur, in Ceylon,

xlrakan, Tenasserim, and the Mergui Archipelago, and, outside

Indian limits, in Eastern Tibet, the Malay Peninsula, JaA a, Sumatra,

Borneo, and Celebes.

No description of this bat was given by Hodgson, and Gray's was
imperfect, though it may be accepted, as a type exists in the

British Museum.
Habits. According to Hutton," this bat is early on the wing,

coming out of caves and hollow trees, flying high, and is very

rapid in its movements. Like Vesperugo microjnis
( V. abramus),

\\hen touched it opens the mouth wide, without emitting a sound,

or making the least attempt to escape or bite."

G-enus CERIVOULA, Gray (1842).

Syn. Kerivoula, Gray.

Muzzle narrow ; skull concave between the nose and crown.

Glandular region between the eye and nose small, not prominent

;

mouth wide, the upper lip and angle of the mouth thickly fringed

with long hairs. Nostrils circular, opening sublaterally close to

the margin of the upper lip. Ears with the outer margin coming
forward, so as in great part to conceal the tragus when Viewed, from
the side, and terminating abruptly in a deep lobe, not separated

by a notch or concavity from the upper portion of the ear-margin,

nor carried forward to near the angle of the mouth ; ear-conch

thin, diaphanous, studded with glandular papillae, from which hairs

arise. Tragus extremely long, narrow-, and acutely pointed.

Membranes of wings and interfemoral area largely developed

;

calcaneum long and strong, curved backwards ; no postcalcaueal

lobe ; tail equalling or exceeding the head and body in length.

Dentition: i. "y-, c. ^^, pm. ^^, m. y^, as in T espertilio, but

the upper incisors are parallel, not divergent, and the second
upper premolar, though smaller than the third, is never minute.

This genus is essei^tially tropical, and inhabits the Oriental,

Ethioj^iau, and Australian regions. Three species are recorded

from British India and its dependencies.
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Synopsis of Indian, Ceylonese, and Burmese species.

A. Wing-mem'braues particoloured orauge and
black C. pidn, p. 339.

P>. "Wing-membranes of the same colour through-
out

a. The ear, when laid forward, does not ex-

tend to the nostril ; forearm 14 C. Juirdwickii, p. 340.

b. The ear extends to the nostril; forearm 1-7. C. papilhsa, p. 341.

213. Cerivoula picta. The painted Bat.

Vespertilio pictus, Fallas, Spic. Zool. fasc. iii, p. 7 (17G7).

Keriyoula picta, Cantor, J. A. S. B. xv, p. 185 ; Blyth, J. A. S. B. xx,

p. 158; id. Cat. p. 34; Kclaart, Prod. p. 25; Jcrdon, Mam. p. 48;
Dohson, Mo7i. As. Chir. p. 14G ; id. Cat. Chir. B. 31. p. 332;
Anderson, Cat. p. 144.

Kehel vulha, Cingalese.

Ears moderately loug, reaching when laid forward to halfway

between tJie eye and the muzzle, bluntly but distinctly pointed,

broad ; inner margin very convex and coming forward above the

eye, terminating in a rounded basal lobe ; oiiter margin concave

just below the tip, then coming forward with a bold convex sweep

and terminating abruptly midway between the base of the tragus

and the angle of the mouth. Tragus very long, the outer margin
without a basal lobe, but with a projecting point opposite the base

of the inner margin, from this point the outer margin slopes

straight upwards to the fine pointed tip ; inner margin sti'aight

throughout.

Thumb short ; wings from the base of the toes. Face naked in

front of the eyes, and around them and the nostrils, but densely

haired on the upper lip and above the middle of the nose. TIair

is thinly scattered over the wing-membranes near the body, and
on the upper surface of the interfemoral ; the toes are densely

clad, and a thick short fringe of hair extends along the posterior

margin of the calcaneum and interfemoral membrane.
Inner upper incisors long and pointed, each ^^ith a basal cusp

posteriorly and externally situated ; outer incisors about equal in

length to the basal cusps of the inner. First and second upper

premolars subequal.

Colour of fur above deep orange or bright ferruginous, below

yellower and paler, the hairs the same tint throughout; ears,

antebrachial and interfemoral membranes deep orange; wing-

membranes black \\ith orange spots, except along both sides of

each finger, the margin of the forearm, and along the body, where

the colour is orange.

Dimensions. Head and body 1*5 inches, tail 1-7, forearm 1'4,

ear from crown outside 0*4.

Distribution. AVidely distributed in India, Ceylon, and Burma,
being recorded from 8ikhim, Calcutta, Dacca, Jeypore, Bombay,
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Madras and the Malabar coast, Ceylon, where it appears to be

common, and Burma. Eare in the drier parts of India.

Habits. This very richly-coloured bat is said to be often found on
plantain trees (Jlvsa), and its Cingalese name, of which the generic

terui ap])lied by Gray is probably a corruptiou, means plantain

bat. When disturbed in the daytime, C. picta looks, as Jerdon
remarks, more like a large butterfly than a bat. The brilliant

coloration is shown by Swinhoe to be very similar to that of some
dead leaves, and consequently to be protective.

214. Cerivoula hardwickii. Hardwiclce's Bat.

Vespertilio hardwickii, Horsfield, JRcs. Java (1824).
Kerivoula liardwickii, Dobsoii, Mon. As. Chir. p. 148: id Cat. CJn'r.

B. M. p. 335; Anderson, Cat. p. 145.

Kerivoula fusca, Dobson, P. A, S, B. 1871, p. 215.

Ears a little longer than in G. picta., but not extending to the

nostrils when laid forward ; tips thoroughly rounded, inner margins
regulai'ly convex from end to end ; outer margins deeply concave

below the tip, then much expanded, even more so than in C. picta.

Tragus very long and much attenuated, inner margin straight,

outer with a small angular projection opposite the base of the

inner margin, above this convex, the upper two thirds concave,

tip pointed.

Fig. 110.—Head of Cerivoula liardwichu. (Dobsoii, Mon. As. Chir.)

Thumb large. Wings from the base of the toes. Posterior

margin of interfemoral membrane finely crenulated and fringed

with very few hairs. All the membranes nearly naked, the fur

being almost confined to the body.

Upper inner incisors without any posterior cusp, outer incisors

scarcely half the length of the inner. First upper premolar equal

to the third in height, though less in section, second premolar about

one third shorter.

Colour of fur greyish brown above and below, the basal half dark

brown. Membranes uniformly dark.

Dimensions. Head and body 1-5 inches, tail 1-7, ear from

crown outside 0*45, forearm 1-4.

Distribution. Probably throughout the greater part of the

Oriental region. A specimen, now in the British Museum, M-as

oljtained by Mr. Theobald in the Pu)ijab on the Indus, anotlier

is I'rom Ceylon, and others are recorded from Assam and the

Kluisi hills, as well as froui Cambodia, Jaxu, Borneo, &c.
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215. Cerivoula papillosa. The papillose Bat.

Vespertilio papillosus, Temminch, Mon. Ma7n. ii, p. 220 (1835-41).

Kerivoula papillosa, Tomes, P. Z. S. 1858, p. 327 ; Jerdon, Mam.
p. 43; Dobi^on, Mon. As. Chir. p. 150; id. Cat. Chir. B. M.
p. 337.

Ears very similar to those of C. hardivicldi but longer, extending

to the end of the muzzle, and the outer margins do not project so

much in front. A dense fringe of hair on the upper lip. Wings
from the base of the claws ; thumbs and feet large and armed with

large and strong claws. Dentition as in C 7iardwicl-ii, but

upper incisors shorter.

Colour of fur on back glossy brown, head and lower parts paler

and greyer, basal two thirds of the hair dark broAvu throughout.

Dimensions. Head and body 2*2 inches, tail 2-2, forearm 1-7.

Distribution. A specimen was sent from Calcutta by Mr. Pear-

son, and is now in the British Museum. Tomes also records one

from Ceylon, but the identification is less certain, nor is it abso-

lutely proA^ed that the first specimen was Indian, though this is

probable. The only other known localities are Java and Sumatra.

This species is easily distinguished from G. hardivickii by its

much larger size and by its colour.

There is another species, 0. hrunnea, Dobson, Cat. Chir. B. M.
p. 334, closely resembling C. picta in size and structure, but with

the membranes dark brown, the fur yellowish brown above, greyish

brown below, all the basal portion of the hair dark brown, and the

upper incisors nearly equal in size. The type of this was presented

by Sir A. Smith to the British Museum, and it is quite uncertain

whether the specimen came from Madras or South Africa.

Genus MINIOPTERUS, Bonaparte (1837).

Crown of the head much raised above the face-line. Ears

separate, short, rounded, the outer margin terminating just behind

the angle of the mouth ; tragus as in Vesperugo, of moderate

Fig. 111.-Skull of Miniopterus s^chreihcrsi, x 2. (Blasius, Siiugeth. Deutschlands.)

length, blunt, not attenuated above. Nostrils not tubular, cres-

centic. Muzzle broad ; the median portion of the upper lip
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below the nose forming a kind of depression sharply divided on

each side from the more swollen lateral portions of the lip. The

first phalanx (middle joint) of the third or longest finger very-

short, less than one third the length of the second or terminal

phalanx, which is very long, and is folded in repose on the nnder

surface of the wing, reaching beyond the middle of the metacarpal

bone. The wings are attached to the inferior surface of the tibia

just above the ankle, and connected with the interfemoral mem-
brane by a band of integument passing below the tibia. Tail as

long as the head and body, entirely contained within the inter-

femoral membrane.

Dentition
:

i. ^, c. ^zrv P^- gui' ^- ^y
But a single representative is found in India. This has the

same range as the genus and almost the widest range of any

species in the Order, being found in Southern Europe, Asia, Africa,

Madagascar, and Australia.

216. Miniopterus schreibersi. The Jong-winged Bat.

Vespertilio schreibersii, NaUerer, KiiJil, Deutsche Fledenn. p. 41

(1817).

Vespertilio faliginosa, Hodgson, J. A. S. B. iv, p. 700 (1835).

Scotophilus fuliginosus, Jerdon, Mam. p. 30 (description incorrect).

Miniopterus australis, Dobson, J. A. S. B. xl, pt. 2, p. 2G5, 7iec

Tomes.

Miniopterus blepotis, Temm.,ITuttou, P.Z. S. 1872, p. 709.

Miniopterus schreibersii, Dobson, Mon. As. Chir. p. IGO; id. Cat.

Ckir. B. M. p. 348 ; Anderson, Cat. p. 145 ; Scidhj. J. A. S. B. hi,

pt. 2, p. 250.

Miniopterus pusillus, Dobson, Mon. As. Chir. p. 162.

Muzzle short; glandular area between the eye and nostril

extending to the upper lip, prominent, thinly clad, but bearing

rather loug hairs ; forehead thickly clothed with long hair. Ears

of a subtrigonally rounded form, only extending, when laid

forwards, to just beyond the eyes; tips indistinct, blunt; inner

margin of the ear-conch very convex, outer margin deeply notched

Fig. 112.—Head of Miniopterus schreibersi. (Blasius, Saugeth. Deutschlands.)

opposite the base of the tragus and ending in a long convex lobe

that extends from the base of the tragus to the angle of the
mouth. Tragus rounded above, and with the margins Jienrly
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parallel, the inner concave, the outer convex and without any
distinct lobule at the base.

"Wings to the ankles or rather higher. Fur soft, dense, and long.

Colour in Indian specimens generally dark brown, varying from

reddish to blackish brown above, the hairs of the same colour

throughout ; below rather paler and greyer, with the basal portion

of the fur dark. European and North-African specimens are grey,

with the membranes pale and \Ahitish, and similar individuals may
be expected to occur in Baluchistan.

Dimensions. Head and body 2'3 inches, tail 2-3, ear from, crown
of head 0'2o, forearm 1'9. In Burmese specimens the forearm is

as much as 2 inches, in Ceylon no more than 1'75, and in the

variety jj«s(%«.s only 1*6.

Distribution. Throughout (Southern Europe, Southern (and great

part of Central) Asia, Africa, Madagascar, and Australia. This

species does not appear to be comuion in India : it has been

recorded from Mussoorie in the Himalayas, at 2000 to 7000 feet,

also from Nepal, Ceylon, and Upper Burma, and the smaller

variety imsillus from Madras and the Andaman and Xicobar

Islands.

Varieties. The small variety just mentioned \\as at first

referred by Dobson to M. aastralis, a small species with the inter-

femoral membrane half covered with hair above, but subsequently

regarded as a variety or subspecies of 21. schreibersi, a view in

which I agree, as the differences do not appear to me specific.

There is a little more hair on the interfemoral membrane, but

Himalayan specimens show an intermediate phase.

Habits. The long-winged bat is one of the swiftest fliers in

the Order, according to Blasius it almost resembles a swallow in

its powerful flight and graceful movements on the wing. It

appears early in the evening. During the day it hides in caves,

crevices in rocks, and similar retreats, such as old buildings,

tombs, &c. Hutton states that he never met with a specimen

that was not infested with ticks.

Family EMBALLONURID^.
No nose-leaf. Ears often united : a tragus present, though it is

sometimes very small ; it is frequently expanded above. Two
phalanges in the middle finger, besides the metacarpal bone, the

first phalange folded in repose on the upper surface of the meta-

carpal *. Tail partially free, either perforating the interfemoral

* There are some exceptions, but not in India. In llMnopoma llie

folding is less complete than in other Indian genera.
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membrane and appearing upon its upper sui'face, or else produced
far beyond its posterior margin.

Tlie number of teeth varies. Tlie muzzle is usually obliquely

truucated, and projects more or less beyond the lower lip.

This family, A\-hich is generally distributed throughout the

tropical and subtropical regions of the world, is represented in

India, Ceylon, and Burma by the following four genera, classed

in tA\-o subfamilies :

—

I. Tail emergiuf>- from the upper surface of the

interfemoval membrane, legs long, fibula?

very slender ; upper incisors weak EmballonurincB.

A. Tail shorter than interfemoral membrane

;

index finger formed by metacarpal alone.

a. Incisors -^> upper incisors persistent . . Emballonura.

h. Incisors -^^ upper incisors deciduous . . Taphozous.

B. Tail very slender, much longer than short

interfemoral membrane ; index finger

with a metacarpal bone and two pha-
langes Rhinopoma.

II. Tail thicker than the thigh and produced
far beyond the interfemoral membrane,
which it leaves at posterior margin ; legs

short and stout ; upper iucisors strong .... Molossina;.

A. Upper lip much wrinkled vertically .... Nyctinomus.

Subfamily EMBALLONURINiE.

Geuus EMBALLONURA, Temm. (1838).

Ears arising separately from the sides of the forehead; the
outer margin of the ear-couch terminating below the eye and
behind the angle of the mouth ; tragus longer than broad. Fore-
head fiat, not concave. Apertures of the nostrils circular or elliptical,

close together at the extremity of the conical muzzle. Tail per-
forating the large interfemoral membrane about its centre and the

tip appearing free on the upper surface ; the posterior free

margin of the membrane supported by long calcanea.

Dentition : i. '^, c. j^, pm. — , m. \0^. Upper incisors in

pairs, separated from the canines and from each other.

This genus is entirely oceanic, ranging from Madagascar to the

islands of Polynesia ; no species has yet been found on the

continent of Asia or in Australia, but one has been met with in

the Mergui Archipelago.
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217. Emballonura semicaudata. The Polynesian sheath-tailed

Bat.

Vespertilio semicaudatus, PeaZe, U. S.KvpV-Exp., Quad. p. 23 (1848).

Emballonura semicaudata, Dohson, Cat. Cliir. B. M. p. 360.

The extremity of the narroAv muzzle projects beyond the upper

lip ; nostrils circular, with a shallow concavity between ; lower lip

crossed in the middle by a furrow, which expands above. Sides

of the face and the whole muzzle in front of the eyes half-naked

;

some long hairs on the upper lip ; forehead thickly covered with

Fig. 113.—Head of Emballonura semicaudata.

long hair. The ears do not extend to the nostrils when laid

forward, the tips are narrowly rounded off ; outer margin of the

ear-conch concave below the tip, slightly emarginate below the

base of the tragus, and terminating in a short convex lobe ; inner

margin straight above, slightly convex below. Tragus almost squarely

truncated above, both margins nearly straight and subparallel, the

inner slightly concave, the outer convex near the end, and having

a small indistinct lobe folded on itself opposite the base of the

inner margin.

Wings from the ankles. Tail very slender, only the tip pro-

jects above the middle of the large interfemoral membrane. Fur
long and short, but not dense.

Coloar of fur reddish to blackish browii, rather paler bL4ow ; the

hairs a little paler towards the base.

Dimensions of a male from the Mergui Archipelago in spirit :
—

Head and body 1-65, tail 0-5, ear from crown of head 0*42, fore-

arm 1'75.

Distribution. This species until lately had only been found in

the islands of the Pacific, especially in the Piji Islands. Eecently a

specimen was received at the Eritish Museum from Sarawak in

Borneo, and Dr. Anderson has found the same bat in the Mergui

Archipelago.

Genus TAPHOZOUS, Geoffroy (1813),

Muzzle conical, broad behind, narrow in front, terminated by

the slightly projecting inner margins of the nostrils, which are

valvular and circular or elongate. Crown of head slightly raised, in
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front of it there is a deep frontal hollow between the eyes. Ears

separate and of moderate length ; varying but little in shape in the

different species ; the tips are bluntly pointed or rounded ; the inner

margin of the ear-conch rises as a low band from between the eye

and the frontal hollow, and is straight or slightly convex, and the

outer margin is faintly notched opposite the base of the tragus and

ends in a convex lobe, terminating behind the angle of the mouth,

and halfway between it and the base of the tragus. The tragus

is short and shaped like half a dumbbell, the upper termination

expanded and convex, the sides concave. The lower lip is as long

as the upper and terminated by a triangular naked area more or

less deeply furrowed in the middle.

The tail perforates the interfemoral membrane about the middle,

and the last three or four vertebrae are usually found extending

free beyond, but they are capable of being partially withdrawn as

if into a sheath.

Dentition : i.~ ^, c. ^^ pm. g-^, m. :^. The premaxillaries

are cartilaginous, and the upper incisors are minute and are generally

wanting in adult animals. The upper canines are closer together

than in most bats and separated from the second premolar on each

side by a space, in the middle of which the small first premolar is

seen, only just appearing above the gum. Second upper premolar

higher than the molars. Last upper molar very small. Lower
incisors tricuspid, overlapping slightly.

Se^'eral of the species have a glandular gular sac, in some cases

confined to the male, in others occurring in both sexes, between

the rami of the lower jaw, occupying aljout half the space. In

many of the species also a small band of membrane passes from

the infei'ior surface of the forearm near its distal extremity to the

proximal extremity of the fifth metacarpal bone, so as to form witli

the wing-membrane a small pouch termed by Dobson the radio-

metacarpal poiicli.

The genus ranges throughout the greater portion of the Ethio-

pian, Oriental, and Australian regions, and the southernmost part

of the Palajarctic. Five species occur within Indian limits.

Si/n02)sis of Indian, Cei/lonese, and Burmese Sjiccies.

a. A radio-metacarpal pouch present ; lower lip

scarcely grooved.

a' . No fjular sac in either sex.

a" . Fur of back exteuding- on to base of

interfemoral membrane; forearm ^'o. T. 7nelanopo(/on, p. 34:7.

h" . Interfemoral membrane quite naked.
«'". The abdomen hairy throughout;

forearm 3 T. thevbaldi, p. 348.

b'". The lower abdomen naked; fore-

arm 2-95 T. kachhensis, p. 349.

b', A gular sac present in males, rudimentary

but represented by a naked area in
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females ; interfemoral hairy to the
exsertiou of the tail ; forearm 2-4 T. lonr/inumus, p. 348.

b. No radio-metacarpal pouch ; lower lip with
a deep median transverse groove ; gular
sac in both sexes; forearm 2-9 T. saccolcsmus, p. 350.

218. TaphozOUS melanopogon. The llach-hearded sheath-tailed Bat.

Taphozous melanopogon, Temminck, Mon. Mam. ii, p. 287, p 60,

tigs. 8, 9 (1835-41) ; CaHtor, J. A. S. B. xv, p. 180 ; Jerdon. Mum.
p. 31 ; Dohson, P. Z. S. 1875, p. 548 ; id. Mon. As. Chir. p. 167

;

id. Cat. Chir. £. M. p. 380 ; Anderson, Cat. p. 146.

No gular pouch ; throat always hairy. Radio-metacarpal pouch
extending about one-fourth the length of the fifth metacarpal bone.

A row of small papillae on the inner margin of the ear. Thick
hair covers the forehead to between the eyes, remainder of the

face and the sides of the head very thinly clacl with short hairs.

Head of Ta'phozous melanopogon, male and female.

(Dobsou, P.Z. S. 1875.)

Wings from the tibii^e above the ankles. The fur extends about
one-third down the upper surface of the humerus and femur and
very slightly upon the membrane between them. The inter-

femoral is thinly covered almost as far as the point where the

tail perforates it.

Colour of the fur smoky bro^^'n to greyish brown, the basal

portion white. There is not much difPerence between the upper and
lower surfaces. Some specimens are blackish brown. In males

there is sometimes a large patch of long black hairs on the throat

(fig. 114), but this character, from which the species has been
named, is not always present and may, as Dobson suggests, be

assumed at the breeding-season.

Dimensions. Head and body 3*1 inches, taill, ear from crown
0"55, forearm 2-5.

Distrihution. Probably throughout the greater part of the

Oriental region. Recorded from Lower Bengal, Chutia Nagpur,
Sambalpur, Canara (Malabar Coast), Trichinopoly, Upper Burma,
and Teuasserim ; also from Cochin China, Java, Borneo, and the

Philippine Islands.

2b
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219. Tapliozous theoljaldi. TheolalcVs slieatli-taUed Bat.

Taphozous theobaldi, DoUon, P. A. S. B. 1872, p. 152 ; id. P. Z. S.

1875, p. 650 ; id. Mon. As. Chir. p. 1G8 ; id. Cat. Chii: B. M.
p. 381 5 Anderson, Cat. p. 147.

No gular pouch. Ears larger than in any other species, the

inner margins papillate. Radio-metacarpal pouch lai'ger even
than in T. melanoporjon. No black beard has been observed.

The wing and interfemoral membranes are quite naked above ;

the limit of the body-fur in the lumbar region is defined by a well-

marked line convex inwards (in T. melanopogon and 1\ nudiventris

the convexity is outwards). In other respects, except size, this

species does not appear to differ from T. melanopogon.

Dimensions. Head and body 3"So inches, tail 1*35, ear from base

of outer margin 1*1, forearm 3.

Distribution. Tenas.serim. One specimen from Bushire, Persian

Gulf, is identified with the species in Anderson's Catalogue.

I have been unable to examine a specimen, and the above

description is taken from Dobson's.

220. Taphozous longimanus. The long-armed sheath-tailed Bat.

Taphozous longimanus, IlardioicJce, Tr. L. S. xiv, p. 525 (1823)

;

Blyth, J. A. S. B. x, p. 974, xiii, p. 490, xx, p. 156, xxi, p. 348,
xxii, p. 414, xxiv, p. 711 ; id. Cat. p. 29; Jcrdu?i, Mam. p. 31

;

Dohson, P. Z. S. 1875, p. 551 ; id. Mon. As. Chir. p. 170 ; id. Cat
Chir. B. M. p. 384 ; Anderson, Cat. p. 147.

Taphozous fulvidus andT. brevicaudus, Blyth, J. A.S. B. x, pp. 075,
976.

Taphozous cautori, Blyth, J. A. S. B. xi, p. 784.

Taphozous longimanus a^id T. brevicaudus, Kelaart, Prod. p. 12.

A well-developed gular sac in males, in females it is represented

by a fold of the skin and the absence of hair in the area between
the fold and the chin. Radio-metacarpal pouch moderately
large. Inner margin of ear smooth, not papillate.

6 2
Fig. n5.—Head of Tapho-ous loDyimanns, male and fi'inale. (Dobson, P. Z. S.)

Wings from Ihe libia) just above the ankles. On the upper
surface of tlie wing-membrane the hair extends as far as a line

joining the middle of the humerus with thai of the femur ; on the
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interfemoral as far as the point of exsertiou of the tail ; a few
scattered long hairs on the free part of the tail itself. The hair

extends farther on the wing-membrane below than above, whilst

the interfemoral is almost naked on its lower surface. Muzzle
almost naked.

The upper incisors are generally absent, in young individuals

they are small and slender.

Coheir of fur reddish brown to black, nearly the same above and
below : the hairs paler, often whitish at the base. Blyth observed

that young individuals are pale fulvescent and that they grow
gradually blacker with age.

Dimensions. Head and body 3 inches, tail I'l, ear from crown
0*5, forearm 2-4.

Distribution. Thoughout the greater part of the Indian Peninsula,

Ceylon, and Burma, extending to Tenasserim and Malacca ; common
about Calcutta (whence originally described), Madras, and other

large towns. Not yet recorded from Northern or North-western
India, but found in parts of the Southern Central Provinces

(Chanda, Bilaspur) ; also near Bombay and Travancoro.

Habits. This species is probably a cave-dweller and inhabitant

of rock-fissures ; it is frequently found in old temples, cellars, out-

houses, &c. It was, however, once observed by Blyth on the stem
of a palm-tree. The same observer noticed that individuals in

confinement could cling to the vertical smooth mahogany back of a

cage, and creep up it by means of their claws. In pregnant
females a single young one was found early in August in Calcutta.

221. Taphozous cachhensis. The Cutch sheath-tailed Bat.

Taphozous kacliliensis, Dobso7i, P. A. S. B. 1872, p. 152; id. J. A.
<S.5.xli, pt. 2, p. 221.

Taphozous nudiveutris subsp. kachhensis, Dohson, P. Z. S. 1875,

p. 554; id. Man. As. Chir. p. 172 ; id. Cat. Chir. B. M. p. 388;
Anderson, Cat. p. 148.

No gular sac, but its position is slightly indicated in males,

not in females. Eadio-metacarpal pouch small. Ear-conch with
papillae on the inner margin.

Wings from the tibiae above the ankles. The muzzle is nearly

naked. The wing and interfemoral membranes are quite naked
above, as are the arms and legs, the hair terminates abruptly on
the lower part of the back. Beneath, the proximal portion of the

humerus and the wing-membrane as far as a line from the middle
of the humerus to the pubis are hairy, but the lower abdomen, legs,

and interfenioral membrane are quite naked. There are large

deposits of fat about the root of the tail.

Colour not recorded, probably greyish brown as in T. nudi-
ventris.

Dimensions. Head and body in a female 3'6 inches, tail 1-25,

forearm 2-95; in a male 3-35, 1'15, and 2'65. The ear from the

base of the outer margin measures 0'9.

2b2
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Bistribitiion. Siud and Culch. This species is closely allied to

T. nudiventris of Africa and South-western Asia, only differing in

the want of a gular sac in the male and to some extent in measure-

ment. In his last works Dobson has classed the present form as a

variety of T. nudiventris, and it is very probable that the two are

not specifically distinguishable.

222. Taphozous saccolsemus. The poudi-hearing sheath-tailed Bat.

Taphozous saccolaimus, Temm. Mon. Mam. ii, p. 285, pi. GO, figs. 1-6

(1835-41) ; Cantor, J. A. S. B. xv, p. 180 ; Bhjth, J. A. S. B. xxi,

p. 348 ; id. Cat. p. 28 ; Jerdon, Mam. p. 32 ; Dobson, P. Z. S.

1875, p. 555 ; id. Mon. As. Chir. p. 172 ; id. Cat. Chir. B. M.
p. 388; Anderson, Cat. p. 149.

Taphozous crassus, Blyth, J. A. S. B. xiii, p. 491.

Taphozous pulcher, Elliot, ib. p. 492.

Ears short. Gular sac well developed in both sexes, but much
larger in the male. No radio-metacarpal pouch. Inner margin of

ear-conch smooth. Lower lip with a deep transverse median
groove.

Wings from the ankles. The muzzle, including the eyes and the

sides of the head, nearly naked. The tragus is hairy posteriorly,

and there is some short hair on the inner surface of the ear-conch.

Above, the fur extends on to the proximal half of the humerus, but

the wing-membrane, the interfemoral, and the legs are naked ;

there are a few isolated long hairs on the free portion of the tail.

Beneath, the wing-membrane near the body is hairy, the inter-

femoral naked except at the base of the tail.

Colour of fur various shades of brown—pale, ferruginous, and
blackish, in some cases mottled with spots of white, the hairs paler

at the base. The lower surface scarcely paler as a rule, though
Blyth describes a form from Southern India said to be white beneath,

like the Malayan T. affmis.

Dimensions. Head and body 3*5, tail 1'3, ear from crown 0'48,

forearm 2*9 inches. Some specimens are smaller ; in one I find the
forearm only 2-5 inches long.

Distrihution. Peninsula of India (Mirzapur, Madras), Ceylon,

Sylhet, Burma, the Malay Peninsula, Sumatra, and Java. Ileniains

of this species have been found fossil in tlie Pleistocene cave-deposits

of Kurnool in the Madras Presidency.

Hahits. This, like other species of the genus, inhabits caves and
masonry buildings during the day. Like them, too, it has a very

disagreeable smell. It is said to utter a very shrill cry.

Genus RHINOPOMA, Geoffroy (1813).

Crown of head convex, not greatly raised ; a deep frontal hollow
;

ears with their inner margins united by a band across the lioHow
;

tragus of moderate size. Muzzle thick, obliquely truncated, pro-
jecting cojisid(jrably beyond the lower lip ; nostrils placed some
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distance above the lip, in the front surface of the muzzle, they are

valvular and open with a narrow transverse slit. Index finger with

Fig. 116.—Skull oi Hkinopoma microphjllum, X 2. (Dobson, Mon. As. Chir.)

two phalanges besides the metacarpal bone; the third or longest
finger with the first phalanx bent upwards in repose, but not resting

on the dorsal surface of the metacarpal, being prevented by the
great length of the index finger. Tail very long and slender,

produced far beyond the posterior border of the short iuterfemoral
membrane.

Dentition : i. ^, c. ~^, pm. ^^, m. ^. Upper incisors rudi-

mentary. The small premaxillary bones are united in the middle,

and connected by curved lateral processes with the maxillary bones.

Nasal bones much expanded laterally and vertically ; frontal bones
depressed, forming a shallow concavity in the forehead.

This genus contains a single species ranging from Egypt and
Kordofan to the Malay Peninsula.

223. Rhinopoma microphyllum. Tlie long-tailed Bat.

Ehinopoma microphyllus, Geofroif, Descr. de VEgypte, Hifii. Nat.
n, p. 123 (1813) ; £b/th, J. A. S. B. xiii, p. 492.

Rhinopoma hardwickii, Grmj, Zool. Misc. p. 37 ; Cantor, J. A. 8. B.
XV, p. 178 ; JElliof, Mad. Jour. L. S. x, p. 97 ; Bli/th, Cat. p. 28

;

Jerdon, Mam. p. 29 ; JDobson, J. A. S. B. xli, pt. 2, p. 221.
Ehinopoma microphyllum, subsp. hardwickii, Dobson, Mon. As. Chir.

p. 176.

Rhiaopoma microphyllum, Dobson, Cat. Chir. B. 31. p. 400

;

Anderson, Cat. p. 149.

From the frontal hollow crossed by the band connecting the ears

a deep furrow leads to the nose and terminates behind the fleshy

prominence that forms the upper part of the truncated muzzle.

The bluntly pointed tips of the ears laid forwards just extend to

the edge of the muzzle ; the margins of the ear-conch are convex,

the outer terminating behind the angle of the mouth just in front

of the base of the tragus. The tragus is much longer than wide,

the tip very obtuse, outer margin slightly convex with a lobe at the

base, inner margin forming an ogee curve, the concavity above.
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Face almost naked ; no fur on the wing-niembrane or the inter-

femoral ; the lower portions of the back and abdomen and the legs

are also naked.

i7i. M^'^l'P^M

-x«

Fig. 117.—Head o^ Ehiiioj)Oina microphijllum.

Colour of fur dull greyish brown, nearly the same above and

below ; the hairs paler at the base.

Dimensions. An adult male measures : head and body 3 inches,

tail 2-35, ear from crown 0-6, forearm 2-6. But many specimens

are considerably smaller, with a forearm 2-1 or even less.

Distribution. Egypt and Kordofan in Africa ; South-eastern

Asia, India generally, Burma and the Malay Peninsula. Not re-

corded from the Himalayas or Ceylon.

Habits. This species is common in North-western India, and

hides during the day in eaves, clefts in rocks, old ruins, and similar

places. In Cutch it takes up its abode in wells. Jerdon relates

that in Madras, in 1848, many were captured in a house for three

successive nights, having probably been blown by strong westerly

winds from the rocky hills to the westward. The species is not of

common occurrence in Madras. According to Blyth this species

abounded formerly in the Taj at Agra (it may still be found there),

and Cantor found numbers inhabiting the subterranean Hindu
place of worship within the Fort at Allahabad.

This species may be distinguished from all other bats by the

"very long slender free tail. In the cold season there is an enormous

accumulation of fat, sometimes exceeding the remainder of the

bodv in weight, under the skin below the anus. The fleshy point

above tjie truncated muzzle is sometimes called a nose-leaf, but

incorrectly.

Subfamily MOLOSSINJ^.

This subfamily includes the genera of Emballonuridce with short

and strong legs and feet and well-developed fibulse. All have

callosities at the base of the thumbs, and the feet free from the

Ming-meii)])rane, whilst the interfcmoral membrane is partially re-

tractile. The species of this subi'ainily are thus evidently better

fitted than any other bats for terrestrial progi'essiou, and the habits
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of the few species on which observations have been made agree
with their structure.

The majority of the species are American : one geuus, Mystacina,

is peculiar to New Zealand ; another, Chiromdes, with a single

species C. torqaatus, a large bat almost entirely naked, is found in

the Malay Peninsula and islands and may very possibly inhabit

Tenasserim ; whilst the only species yet recorded within Indian limits

are two forms of JVijciinoinus.

Genus NYCTINOMUS, Geoffroy (1813).

Syn. Dinoj)s, Savi ; Dysopes, Riippell 7iec Illiger.

Muzzle thick, obliquely truncated, projecting considerably beyond
the lower jaw ; nostrils circular or subcircular, directed outwards,

forwards and downwards, with slightly projecting margins. Upper
lip very thick and vertically wrinkled. Ears thick, large and
broad, more or less united on the forehead in front of the eyes ; a
straight thickened basal lobe inside the ear-couch. Tragus small,

subquadrate. Basal portion of the tail as thick as the thigh. Legs
veiy short ; feet broad, each outer and inner toe thickened on its

exterior side by a lateral pad, furnished with a dense tuft of long
curly hair. Middle finger much lengthened, its metacarpal bone
equal to the whole length of the fifth finger, its first phalanx folded

backwards in repose. A well-marked callosity at the base of the

thumb.

Dentition : i. ^ or ^, c. j^, pm. ^^, m. ^. A few species, not

Indian, have pm. gEg*

The interfemoral membrane, as in all allied genera, forms a sheath

to the base of the tail and can be moved up or down the latter,

thus iucreasing or diminishing the membranous surface.

The genus Nyctinomus is found in the A\armer parts of both
hemispheres, one species occurring in Southern Europe.

Synopsis of Indian and Burmese species.

Ears not quite united at base ; about half the tail

free i\^. troyatiis, p. 353.

Ears united at base ; more than half the tail free . . N. pUcatus, p. 354.

224. Nyctinomus tragatus. Dohsons wrinJdcd-Upped Bat.

Nyctinomus tragatus, Dobson, J. A. S. B. xliii, pt. 2, p. 143 ; id. Man.
As. Chir.T^. 181; id. Cat. Chir. B. M. p. 424; Anderson, Cat.

p. 150.

Ears arising close together from the nnterior part of the forehead,

but not joined by a band; they extend when laid forward to the

extremity of the muzzle or a little beyond it ; iq^per portion of the

ear-conch regularly convex, almost semieircular ; outer margin
separated from the terminal lobe or antitragus by a deep notch.
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JFrom inside the inner margin a thick prominent basal lobe runs

directly across the inside of the conch and covers the eye. Tragus

small, snbquadrate, convex above.

Thumb short with a small claw. AVings from just above the ankles.

Calcaneum elongate, extending nearly three quarters of the dis-

tance from ankle to tail. Only about half the tail extends beyond

the end of the membrane.
Lower incisors 6, the median pair smaller and shorter than the

others. Upper incisors nearer to each other than to the canine on

each side. The first upper premolar very small.

The face and ears nearly naked ;
proximal portions of upper

arms and thighs and the wing-membrane close to the body hairy.

The interfemoral membrane only hairy near the base of the tail.

Some long hairs on the toes.

Colour of fur greyish to blackish brown, nearly the same above

and below ; basal portion of hairs paler.

Dimensions. Head and body 2-9 inches, tail 1-75, forearm 2,

tibia 0*6, ear from crown of head 0"G.

Distribution. Specimens have been obtained from Rajaupur

(S.AV. Punjab), Nasirabad (Eajputana), Malabar, Jashpur (Chutia

iSTiigpur), and Calcutta ; so this form, although not common, has

evidently a wide range in the Peninsula of India.

225. Nyctinomus plicatus. The Indian wrinhled-lipped Bat.

Vespertilio plicatus, Buclianan, Tr. L. S.\, p. 261, pi. 13 (1800) -fieoffr,

Descr. de VEgypte, Hist. Nat. ii, p. 130 (1813).

Nyctinomus tenuis, Horsjield, Zool. Res. Java ; Cantor, J. A. S. B.
XV, p. 179.

Dysopes murinus. Gray ^- Hardwiche, III. Ind. Zool. vol. i, pi. i.

Dysopus plicatus, Blyth, J. A. S. B. xx, p. 517, xxii, p. 410, xxv,

p. 440.

Nyctinomus plicatus, Blyth, Cat. p. 29 ; Jerdon, Mam. p. 33 ; IJobson,

Mot). As. Chir. p. 182 ; id. Cat. Chir. B. 31. p. 425 ; Anderson, Cat.

p. 151.

Fig. 118.—Head o{ Nydinomus 2:>licatus.

Ears distinctly joined by a band connecting th(>ir inner margins

on the muzzle about halfway between the eyes and the end of the

nose. They are large, though barely extending to the nostrils

when laid forward, subtrapezoidal, upper margin not regularly

convex ; outer margin separated from the autitragus or terminal
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lobe by a deep notch. The thickened horizontal basal lobe

commences some distance inside the inner margin, and extends

nearly across the ear-conch inside, covering the eye. Tragus very

small, subtriangiilar, truncated above. Muzzle broad, lips very

thick, the upper overhanging the lower, both wrinkled, but the

upper more so.

Wings from tibia, the point of junction varying. Calcaneum
short, scarcely extending half the distance from the ankle to the

tail. The free portion of the tail longer than that contained in the

membrane. Distribution of the fur as in M. tratjatus.

Lower incisors 4, first upper premolar small.

Colour of fur brownish black to greyish brown above, sometimes
the same but generally paler below, basal portion of the hair lighter

in colour.

Dimensions of an adult male : head and body 2*7 inches, tail

1*55, forearm 1*95, tibia 0"65, ear from crown O'o.

Distribution. Generally distributed throughout India, Burma, and
the Malay countries, but not recorded from Ceylon or the

Himalayas.
Habits. This bat is found during the day in caves, deserted

masonry buildings, &c. Tickell met with it in countless myriads
inhabiting limestone caves at Phagat, 30 miles from Moulmain. It

has, like others of the genus, a steady powerful flight high in the

air, effected by sweeps of its long narrow wings. An allied species,

N. cestoni, has the power of sinking its eye iu the socket and
thrusting it out again.

Two other species of Nyctinomus^ N. mops and iV. joJiore^isis, are

found in the Malay Peninsula and islands, as is also Chiromeles

torquatus, already mentioned.
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The Orders hitherto noticed follow each other in fairly natural

sequence. The Kodents, comprising squirrels, marmots, rats and
mice, jerboas, porcupines, hares and their allies, have no connexion
with the Chiroptera, and but little with auy other order of mammals.
Like the lusectivora and Chiroptera, the llodeutia are mostly
animals of small size.

Eodents can be readily distinguished by their dentition. There
are no canines, and there are always two large, chisel-shaped

rootless incisors, with the anterior surface curved, in front of each

jaw. There are never more than two incisors in the lower jaw ; in

the upper there are, in one suborder, additional small incisors

behind the anterior pair, not at the side of them as usual. The
large incisors, or " rodent tusks " as they are sometimes termed,

grow throughout the lifetime of the animals, and have long basal

portions extending into deep alveoli. The incisors are widely

separated from the grindiug-teeth. Premolars may be present or

absent. There are almost always three true molars in each side

of each jaw ; the crowns of these molars are in most cases tuber-

cular, and, when worn, traversed by lamiute of enamel.

The most important character of the skull is the large size of

the premaxillary bones, which contain the elongate basal portions of

the upper incisors, and completely separate the nasals from the

maxillaries. The orbits are never circumscribed by bone, and post-

orbital processes are generally wanting. A zygomatic arch is

always present. The condyle of the mandible is longitudinal,

so that the lower jaw x^'orks backwards and forwards.

The mouth is divided into an anterior cavity containing the

incisors, and a posterior cavity containing the molars, the two
connected by a constricted orifice, lined partially or wholly by the

hairy integument of the face. The feet are plantigrade, or semi-

plantigrade, usually pentaductyle, and unguiculate. The intestine

has a large caecum (except in Mijoxida') ; the uterus is double or

two-horned, and the placenta discoidal and dcciduate. In many
families the females have an elongated perforate clitoris in front

of the genital orifice, and may easily be mistaken for males. The
testes in most rodents (not in the DupUcidentaUi) are I'etained in

the abdomen, except in the rutting-season, when they become
greatly enlarged. The cerebral hemispheres are smooth and do
not extend back over any part of the cerebellum.

Rodents are cosmopolitan in distribution, and comprise more
species than any other Mammalian order. Nearly all are exclusively
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vegetable feeders. They are divided iuto two suborders, thus

distiugaished :

—

Two incisors in upper jaw Simplicidentata.
Four incisors in upper jaw (two of them small

and placed behind the others) Duphcidentata.

Suborder SIMPLICIDENTATA.

Only two incisors in the upper jaw ; enamel confined to the

anterior surface. Anterior palatine foramina small or moderate,

and distinct from each other. Bony palate well developed. The
fibula does not articulate with the os ccdcis. Testes generally

contained within the abdomen, aud only descending in the rutting-

season, A\"hen they form a great protuberance iu the inguinal

region.

To this suborder belong by far the greater number of rodents,

divided into the following sixteen families, of which only five are

represented in India.

A. Angular portion of mandible arising

from lower edge of bony socket of
incisor.

a. Fibula distinct ; zygomatic arch

slender, chiefly formed by malar,

which is not supported by a long
maxillary process beneatli it .... SCIUROMORPHA.

Skull with distinct postorbital pro-

cesses
;
pm. ^ 1. Sciuridae.

Anomaluridae (Africa).

Haplodontidae
(N. America).

Castoridae (N. Europe,
Asia, and America).

b. Fibula united to tibia ; zygomatic
arch slender ; the malar rarely

extending far forwards and usually

supported by a long process from
the maxillary ; no postorbital pro-

cesses

a'. Form slender, hind limbs greatly

elongate, metatarsals often uni-

ted ; infraorbital foramen very
large, rounded ; tail long, hair}'.

b'. Infraorbital foramen large, usu-

ally bigli, narrow below ; lower
root of zygomatic maxillary

process flattened

MYIOMORPHA.

2. Dipodidae.

3. Muridae.



358 SCIURID^.

Form heavy, cylindrical, mole-
like ; limbs short, tail short or

rudimentary ; infraorbital fora-

men small, lower maxillary zy-

goma-root not flattened

B. Angular portion of mandible arising

from outer side of bony socket of

incisor. Fibula distinct. Zygo-
matic arch stout

Body more or less covered with spiues.

4. Spalacidae.
Myoxidae (Palsearctic and

Africa).

Lophiomyidae (Africa).

Geomyidae (^Vmerica).

HYSTRICOMORPHA.
5. Hystricidae.
fOctodontidae.

I

Chinchillidae.
(South America.) <( Dasyproctidae.

I

Dinomyidae.
l^Caviidae.

Family SCIUKID^.

The squirrels, flying-squirrels and marmots, forming the present

family, are distinguished by the following characters :—Tail hairy.

Skull with distinct postorbital processes ; infraorbital foramen

Fig. 119.—Skull of Sciu7-us bicolor, X |.

small
;
palate broad

;
premolars ^, the anterior upper premolar

small, sometimes deciduous ; molars rooted, tubercular in young

animals, the crowns w^hen worn exhibiting deep and often wavy
folds of enamel.

There are two subfamilies thus distinguished :

—

A. Form slender, tail long, incisors compressed

;

chiefly arboreal SciariiKv.

B. Form stout, tail generally short, incisors not

compressed; terrestrial Arctomyime.
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Subfamily SCIURlNvE.

Of this subfamily, which inhabits all the great zoological regions

except the Australian, the following four genera occur ^\•ithin

Indian limits.

A. Limbs connected by a membrane or parachute.

a. Hypsodout : inner borders of upper molars proxi-

mally subangulate, their upper surface flat .... Eupetaurx^s.
b. Brachydont : inner borders of upper molars

rounded, their upper surface irregular.

a . An intf^rfemoral membrane attached to the

tail, which is bushy, not distichous Ptehomys.
v. No interfemoral membrane ; tail distichous . . SciUROPXEBrs.

B. Limbs free, not connected by membrane SciuKus.

All the Indian forms of these genera (except Eupetaurns, which
is a recent discovery) Avere described and a full synonymy given

by Dr. Anderson in his ' Anatomical and Zoological Researches.'

Genus EUPETAURUS, O. Thomas (1888).

Hypsodont, the molars having high crowns, with the grinding-
surface perfectly flat and not very complicated. Upper molars
peculiarly shaped, the cro^\ns almost semi-oval, with a subangular

a b

Fig. 120.—Crowns of right cheek-teeth of E. cinereus ; a, upper
;

b, lower. X 1.

apex inside, placed at the proximal extremity of each tooth, so

that the greatest breadth of the tooth is oblique. Interfemoral
membrane rudimentary or wanting. Cartilage supporting the
lateral membrane short. In other characters this genus resembles
Pteromys.

Only a single species is known.

226. Eupetaurus cinereus. The vjoolli/ Flying-Squirrel.

Eupetaurus cinereus, Thomas, J. A. S. B. Ivii, pt. 2, p. 258, pis. xxii,
xxiii (IS'^Sj.

Cla\vs blunt. Single metatarsal pad small, oval, isolated. Ears
moderate, densely hairy outside, more thinly inside the conch.
Fur very long, thick and soft, underfill" dense and woolly. Tail
cylindrical.
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Colour dull gi'eyish brown to brownish grey above, paler, some-
times ashy brown, below. Feet darker, sometimes blackish brown.
Basal half or more of dorsal fur leaden grey, terminal portion

whity brown with a dusky ring near the end. Ventral fur ashy

with whity-brown tips.

Dimensions not accurately known. Skins measure, head and
body about 18 inches, tail uitli hair about 22; basal length of skull

about 2'7, zygomatic breadth I'S.

Distribution. Gilgit, about 6000 feet
;
probably also found at

higher elevations. A skin was obtained by the late Mr. Mandelli,

probably from some part of Tibet.

Habits unknown. The blunt claws probably show that the animal
lives on rocks, perhaps amongst precipices, whilst the dense fur

indicates a very cold climate.

Genus PTEROMYS, Cuv. (1800).

Limbs united by a membrane or parachute extending to the toes

and supported by a bony cartilage attached to the ulnar (outer)

side of the wrist, and usually long enough when laid back to extend

to the elbow or beyond. There is an antebrachial

membrane from the fore limb to the side of the

neck, and an interfemoral membrane extending

down the hind limb to the heel, and attached to

the first two or three inches of the tail, which is

bushy, cylindrical, and as long as the head and
body or longer. Eur soft and rather long on the

back.

Dentition : i. tj, pm. ^E^^-, t^- 3^3, as in Sciurus;

-R- If
molars large, crowns much complicated. Ver-

f^eVchTeSeth& tebriB (in p. magni/icus) : C. 7, D. 12, L. 7, S. 3,

P.magnijicus. -xl. C. 30. Three pairs of mammae, pectoral and
ventral, none inguinal.

The large flying-squirrels constituting this genus comprise

several closely allied forms, some of which are probably not en-

titled to specific rank. The following occur within our area. All

flying-squiri'cls are, so far as is known, nocturnal animals.

Synopsis of Indian, Ceylonese, and Burmese Species.

A. Lower surface -white or grey, upper brown. . P. oral, p. 301.

13. Lower surface rufous; no white spots on

back.

a'. Head above coloured like the back.

a". A short clearly deiiucd black tip to tail.

a". Back paler in colour tliau parachute. P. ivoniafns, p. nfi3,

I'". Back deeper in colour than para-

chute P- matjnificvs, p. 804,
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h" . Tail-tip not black, or long and ill-de-

fined P. yunncmensis, p. 364.

b'. Head much greyer than back P. caniceps, p. 365.

C. Lower surface rufous ; white spots on back. . P. imnctatus, p. 365.

227. Pteromys oral. The large brown Fhjing-Squirrel.

Pteromys philippensis ?, Gray apiul Elliot, Madras Jour. L. S. x,

p. 217 (1839).

Pteromys oral, Tlckell, Calc. Jour. N. H. ii, p. 401, pi. xi (1842);
Kelaart, Prod. p. 55 ; Anderson, An. Zool. Res. p. 270 ; Sterndale,

Jour. Bombay N. H. Soc. \, p. 70.

Pteromys petaurista, Pallas, Blyth, J. A. S. B. xvi, p. 865, xxviii,

pp. 276, 286; id. Cat. p. 94; Jerdon, Mam. p. 174 ; nee Sciurus

petaurista, Pallas.

Pteromys petaurista, var. cineraceus, Blyth, J. A. S. B. xvi, p. 865.

Pteromys cineraceus, Blyth, J. A. S. B. xxviii, p. 276; id. Cat

p. 94 ; id. Mam. Birds Burma, p. 35 ; Aiiderson, An. Zool. Pes.

p. 281 ; Blanford, J. A. S. B. xlvii, pt. 2, p. 165.

Fig. 122.

—

Pteromys oral.

Ural, Kol. ; PaTiya, Mahr. ; Parachaten, Mai. ; Eyala-dandolena, Cing.

;

SJm-byan, Burmese.

Ears moderate, covered with short hair that becomes longer
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towards the base outside ; a large tuft of long hair behind each

ear. On the fore foot are 3 toe- and 2 subequal metacarpal pads

;

on the hind foot 4 toe-pads, a large pyriform inner metatarsal pad,

and a small supplementary pad behind the outer toe-pad.

Colour above grizzled brown, varying from deep chestnut to

greyish brown in one direction and to sooty black in the other, the

longer hairs partly white, producing a hoary appearance, especially

on the head and body, less on the membrane and limbs ; dorsal fur

dark ashy blackish or brown towards the base, then brown or deep

red ov black, the longer hairs white for a distance near the end,

extreme tips black. Eeet dark, often black ; tail sometimes black,

brownish towards the base, in other skins hght or dark grey with

a black tip. Lower parts white, sometimes pure, more often greyish

or brownish, especially on the membrane and around the vent.

Dimensions. Head and body 16 to 18 inches ; tail without bail'

22, with hair 24 to 25. Some published measurements are longer.

Hind foot without claws 2*75 to 3 ; weight 5 lbs. A skull mea-

sures 2-5 in basal, 2*85 in extreme length, and 1*9 in zygomatic

width.

Distribution. All the larger forests of the Indian Peninsula south

of the Ganges, also Ceylon, and throughout Burma to Tenasserim

and the Mergui Archipelago.

Varieties. The ordinary Indian form is dark brown, with the

greater part of the tail black. P. eineraeeus, the Burmese form, is

much greyer, the upper parts ashy throughout, and the white

speckling more conspicuous on the parachute than is usually the

case in Indian skins. The tail too is grey or whitish, the hairs

having long white terminations, the tip of the tail alone being

black. Ceylonese skins from Kandy, however, are quite inter-

mediate, and so is one sent to me by Mr. Daly from the Shevaroy

hills. Travancore specimens often have the upper surface of the

membrane bright chestnut. Bombay skins, on the other hand, are

said by Sterndale to be grey.

Habits. The large Indian flying-squirrel lives in holes of trees

during the day and comes out to feed, as a rule, quite in the dusk.

It inhabits tree-forest, but in forest-tracts it may be found

about villages, in mango-groves and similar places. It feeds like

ordinary squirrels on fruits and nuts, also, according to Tickell, on

the bark of certain trees, and on beetles and larva?, but not on grain.

It drinks by lapping. The voice is described by Tickell as a low

soft monotone quickly repeated.

The flying-squirrel sleeps during the day, sitting, like so many
arboreal mammals, with its back bent into a circle and its head

thrust inside ; or, in hot weather, lying on its back with the para-

chute extended. It is not so active as other squirrels, either on

trees or on the ground, the parachute impeding its movements.

When passing from one tree to another at a distance, it leajjs, with

its parachute extended, from the higher branches, and descmids, at

first more directly, then, apparently, by availing itself of the resist-

ance of the air, more and more obliquely, until its flight, gradually
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growing slower, becomes horizontal and finally terminates in an
ascent to the trunk or branch of the tree to which its flight is

directed. The movement of a flying-squirrel through the air must
be similar to that of Galeojnfhecus, and in both cases the power of

directing and, so to speak, steering its course must be possessed by
the animal, Jerdou states that he has seen P. oral traverse a dis-

tance of sixty yards from tree to tree, and McMaster records a

flight across the Prome road, near Eangoon, of nearly eighty yards.

Flying-squirrels are said to breed in holes of trees, but very little

is known of the breeding-habits. These animals are easily tamed,

but they are delicate, and but rarely live long in confinement. Most
of the above details are from Tickell.

The name phUijiiHusis must have been given to the present

species under the supposition that a Philippine flying-squirrel is

identical. As this is not the case, the name is misleading and
cannot be used.

228. Pteromys inornatus. The -Icmje red Flying-Squirrel.

Pteromys alhiveiiter, Grai/, CharleaioortJis Mag. N. H. i, p. 584

(1837) ; Blyth, J. A. S. B. xvi, p. 865, xvii, p. 84 ; An(h'rs(jn, An.
Zool. lies. p. 286 ; nee Gray and Hardwicke, III. Lid. Zool.

Pteromvs inornatus, Geoffroif, Jacquemont, Voyaye, iv, Mam. p. 62,

Atlas, ii, pi. iv (1844) ; JJlyth, J. A. S. B. xxviii,p. 277 ; id. Cat

p. 95 ; Jerdon, Main. p. 176.

Pteromys maguificus, Hodyson, ajiud Sclater, P. Z. S. 1872, p. 635,

pi. 1, nee Hodgson.

Piisi gugar, Kashmiri.

Structure very similar to that of P. oral and skull of the same

form. The large metatarsal pad joins the inner toe-pad on the

hind foot. No supplementary pad.

Colour above chestnut, sometimes nearly uniform, sometimes the

back and head much paler than the parachute, owing to the longer

hairs being in part pale rufous or white. Dorsal fur at base dark

ashy to blackish, then pale rufous passing into deep ferruginous,

many of the longer hairs white or pale bright rufous for some dis-

tance near the end, and tipped black. Feet often black, also the

orbits, whiskers, and a narrow band across the nose. Cheeks below

the eyes grey or white. Tail rufous or brownish rufous, with a

well-deiiued black tip, the hairs towards the base of the tail often

with black terminations. Lower parts pale rufous.

Diinensions. Head and body 14 inches, tail 16, according to

Jerdou. I believe, however, this squirrel grows nearly if not quite

to the same size as P. oral. An adult skull is 2-85 inches long in

extreme length and 1'85 broad across the zygomatic arches.

Distribution. The Western Himalayas, from 6000 to 10,000 ft.,

extending west to Murree, common in Kashmir and about Simla,

found in Kumaon and in Nepal (Katmandu).
Habits. Precisely similar, so far as known, to those of P. oral

In Kashmir P. inornatus inhabits fir-trees and is said to hibernate^

2c
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229. Pteromys magnificus. Hodgson's Flying-Sqxdrrel.

Sciuropterus magnificus, Hodgson, J. A. S. B. v, p. 231 (1836).

Pteromys magnificus, Blyfh, J. A. S.B. xvi, p. 8GG, xxviii, p. 277;
id. Cat. p. 95 ; Jerdon, Mam. p. 177 ; Anderson, An. Zool. Res.

p. 285.

Sciuropterus nobilis, Gray, A. M. N. H. x, p. 203 (1842).
Sciuropterus chrysothrix, Hodgson, J. A. S. B. xiii, p. 67, pi. i,

fig. 1 (1844).

Surdj-hhdgat, H. ; Bhjom, Lepeha.

Ears thiuly clad, of moderate size. Skull shorter and broader

than in P. orcd and P. inornatus, and with the snout blunter. Hind
foot as in P. hiornatus.

Colour above varying, probably with the time of year. In
P. nobilis or chrj/sothrid', which 1 suppose to be the summer garb, the

body, neck, and head above are deep maroon, generally with a more
or less well-marked yellow median line, commencing with a broad

spot on the forehead. Sides of the neck and inner border of para-

chute, where it joins the body, yellowish buff, remainder of para-

chute rufous, often chestnut.

In the other phase, probably winter fur (P. magnijicus), there is

no median dorsal line, the body and head are chestnut above, more
or less grizzled by some of the longer hairs being whitish near the

tip, but the body abo\e is always darker than the parachute. The
dorsal hairs are dark ashy at the base. The feet are chestnut or

black ; the tail rufous with a well-defined black tip, the lo\\"er

parts pale rufous.

Dimensions. Head and body 16 inches, tail 18 to 22, hind foot

3, ear li ; weight 3^ lbs. ]3asal length of a skull 2-5, extreme
length 2*8, zygomatic breadth V95.

Distribution. The Himalayas from Nepal eastwards and the
ranges south of the Assam valley, at elevations from 6000 to

9000 feet.

Habits. So far as known similar to those of P. orcd. Hodgson's
flying-squirrel is said by Jerdon to live on acorns, chestnuts, and
other bard fruits, also on young leaves and shoots. Hodgson states

that P. magnijicus breeds in the rains in hollows of trees, and
that it seems to produce but a single young one. The young are

tolerably independent of the mother in September, but the pai'a-

chute is much less developed than in adults.

230. Pteromys yunnanensis. Andersons Flying-Squirnd.

Pteromys yunuanensis, Anderson, A. M. N. H, (4) xvi, p. 282 (1876) ;

id. An. Zool. Res. p. 282, pi. xxii.

Similar in form to P. magnifims but apparently with larger feet.

Colour above bay, the fur of tlie head and body more or less

thickly sprinkled over with white tips, giving a hoar}' appearance

;

the white ti])s are almost or quite wanting on the parachute, which
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is rather more rufous. Lower parts white, tinged with rufous

near the parachute border and in the median line. Feet a little

darker than body, not black. Tail rufous grey, becoming darker
and blackish towards the end, but with no defined black tip.

Dimensions. Hind foot without claws 3'25 inches. In skins the

head and body measure 18, tail 22.

Distribution. Hills south of Assam valley, extending eastward to

Yunnan.
The specimen above described was from Cachar. The typical

form from Tunnan has the tail black almost throughout. It is

possible that this form passes into the Eastern Tibetan P. alboruftis,

to \\hich Mr. W- L. Selater informs me that he refers specimens

from Assam and Burma.

231. Pteromys caniceps. The grey-headed Flt/inr/Squirrel.

Sciuropterus caniceps, Grm/, A. M. N. H. x, p. 262 (1842) ; Blyth,

J. A. S. B. xvi, p. 806 ; id. Cat. p. 96 ; Jerdon, Mam. p. 178.

Sciuropterus senex, Hodyson, J. A. S. B. xiii, p. 68, pi. i, tig. 2 (1843).

Pteromys caniceps, Gray, Cat. Mam. ^c. Nepcd ^- Thibet., 1840, p. 21 ;

Anderson, An. Zool. lies. p. 287.

Ears large, thin, almost naked. Skull smaller than in P. oral oi"

P. maynijicus. Metatarsal pad not in contact with toe-pad.

Colour above nearly uniform rufous-brown, the dorsal fur dark

ashy at the base, then brown, pale rufous towards the end, and the

tip black. Head throughout ashy grey or dull brown, finely

speckled. Lower parts rufous, sometimes light chestnut, generally

paler. Eeet dull rusty red. Tail reddish brown like the back, the

tip sometimes, not always, dusky or black.

Dimensions. Head and body 14 inches, tail without hair 16, with

hair 18, ear I5, hind foot 2| ; weight 2 lbs. Basal length of skull

2'2, extreme length 2-6, zygomatic breadth 1"6.

Distribution. Nepal and ISikhim, ranging w est as far as Landour
at a lower elevation than P. maynijicus, about 4000 to 6000 feet.

The true P. ]?etaurista of Pallas {P. nitidus of most authors),

from the Malay peninsula and islands, may extend its range to

Tenasserim. P. melanopterus and P. alborufus are found in Eastern

Tibet and Southern China. All are closely allied to P. macinificus.

232. Pteromys punctatus. The spotted Flying-Squirrel.

Pteromys punctatus, Gray, A. M. N. H. xviii, p. 211 (1840) ; Blyth,

J. A. S. B. xxviii, p. 277.

Ears almost naked except towards the base.

Colour. Upper parts rich yellowish brown, darker on tlie head,

more rnfous on the parachute and limbs ; back and crown w ith

small irregular white spots, composed of hairs that are white

throughout, basal portion of all other hairs on upper parts dusky.

Lo\^er parts and sides of head pale rufous, deeper towards the

edge of the parachute. Tail light rufous brown throughout.

2o2
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Dimensions. A. much smaller animal than P. magnificus, head and

body (in a dried skin) about. 14 or 15 inches. Basal length of

skuil about 2 inches, zygomatic breadth 1-7.

iJistrihiition. A male specimen was obtained by L. Fea in Ka-
rennee, at about 4000 ft. The original type is more rufous, being

bay abo\e, and came from Malacca. I am indebted to Mr. Thomas
for information about the discovery of this species in Burma.

Genus SCIUROPTEHUS, F. Cuv. (1825).

Interferaoral membrane rudimentary, not including any portion

of the tail. Lateral membrane less broad than in Fteromys, and

the supporting cartilage shorter, not extending to the elbow.

Dentition : i. |, pm. ^, m. !^i as in Sciurus and Pteronuis ; the

molars, however, are much less complicated than in Pteromys, and

more like those of Sciurus ; they wear, as a rule, into very

strongly marked transverse ridges. The postorbital processes of

the skull are directed somewhat backwards, as in Sciarus. Ver-

tebra} : C. 7, D. 12, L. 7, S. 3, C. 27 (in S. alhoniger).

In other respects the genus resembles Pteromys. In some

species, as S. alhoniger and S. lepidus, the mammae are iuguinal

and ventral, in others pectoral and ventral, and always in three pairs,

Synopsis of Lidian, Ceylonese, and Burmese Species.

A. No pencils of long hair at base of ear-conch.

a. Light brown above ; head and body 10 inches. «S'. fimhricdus, p. 866.

h. Hoary or blackish above ; head and body 8'o. S. albomijer, p. 367.

c. Yellowish brown above ; head and body 6. . »S'. sayitta, p. .367.

d. Chestnut above ; head and body 5 inches . . S. spadlccus, p. 368.

B Pencils of hair, longer than ear, at base of

conch.

a. Head and body 10-12 inches ; hind foot over 2. S.fuscicapillus, p. 368.

b. Head and body 8 inches ;
hind foot TS .... iS. pearsoni, p. 369.

233. Sciuropterus fimbriatus. The smaller Kashmir Flying-

S(piirrel.

Sciuropterus fimbriatus, Grai/, CharlestvorWs May. N. H. i, p. .584

(1837) ; id. P. Z. S. 1837^ p. 67 ; Bhjth, J. A. S. B. xvi, p. ^m ;

id. Cat. p. 96; Jerdon, Mam. p. i7S;' Scully, P. Z. S. 1881, p. 204.

Pteromys linibriatus, Anderso7i, An. Zool. Res. p. 296; AUton,
P. Z. S. 1879, p. 665.

Ears large, bluntly pointed, tliiidy clad, witliout any pencils of

long hair at their base. The fringe of soft hair to tlu' parachute

and feet well developed. Tail slightly flattened. Skull elongate.

A small supplementary pad on outer side of planta behind pad
of 5th toe ; metatarsal pad elongate, distant from toe-jjads.

Colour above on the head, body, and membrane light brown,
nioj-(i or less mixed with black on the back. In rare cases the
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colour is rufous brown. Basal three fourths or more of the dorsal

hair dark ashy, termiual portion light brown, extreme tip of longer
hairs black. Lower ])arts white, sullied and brownish beneath
the parachute. Tail brown, the hairs ashy at the extreme base,

and with long black tips.

Dimensions. Head and body 10 inches long, tail without hair

10"5, with hair 12, ear outside 1*5, hind foot from heel 2-1
; basal

length of skull 2, extreme length 2-3, zygomatic breadth 1-4.

Listnbution. Throughout the North-western Himalayas from
Simla, and in all probability Kumaon to Kashmir, Gilgit, and
Chitral, at considerable elevations, 6000 to 12,000 feet in Gilgit.

Also found in Afghanistan, a specimen ha^ ing been brought from
Peiwar Kotal. This species is probably that named S. haheri by
Blyth (J. A. S. B. xvi, p. 866) from Nijrow.

Habits. So far as is known, similar to those of Pieromys. Four
young have been found in a female of this species.

234. Sciuropterus alboniger. The jmrticoloured Fhjinr/Squirrel.

Sciuropterus alboniger, Hodgson, J. A. 8. B. v, p. 231 (1836) ; Blyth,
J. A. S. B. xvi, p. 866; id. Cat. p. 97; Jerdon, Mam. p. 179

;

Thomas, P. Z. S. 1886, p. 59.

? Pteromys \Q-AQh\i,Gray,Charlesioorth''s Mag. N. H. i, p. 584 (1837).
Sciuroptera tm'nbulli, Gray, P. Z. S. 1837, p. 68 ; Blyth, J. A. S. B.

xii, p. 928.

Pteromys alboniger, Anderson, An. Zool. Res. p. 298.

Ears large, thinly clad, without pencils at the base. Tail flat,

distinctly distichous ; hair on lower surface short. No supple-

mentary pad on planta. Incisors pale yellow.

Colour above greyish brown, varying to rufous-brown, but hoary

or much mixed w ith black from the dark underfur ; the base of

the hairs ashy passing gradually into black, only the ends light

brown or grey, some of the longer hairs with black tips. Feet
dark brown. Lower parts white ; the fur dark grey at the base.

Tail brown, the hairs frequently black-tipped. Toung animals

are black above, white below.

Dimensions. Head and body of a large specimen 11 inches long,

tail without hair 8'25, with it 9 ; weight 9 oz. ; others measure
less. Extreme length of skull 1*9, zygomatic breadth 1"2,

Distribution. The Himalayas from Nepal eastward, at an eleva-

tion of 3000 to 5000 feet. Found also in the hills south of Assam,
in Manipur, Yunnan, and Siam. Some skins in the British Museum
from Borneo are also referred to this species.

235. Sciuropterus sagitta. HorsfelcVs Flying-Squirrel.

Sciurus sapitta, i. Sy:^i. Nat. i, p. 88 (1766).

Pteromys horsfieldii, Waterhouse, P. Z. S. 1837, p. 87; Anderson,
An. Zool. Pes. p. 299.

Sciviropterus horsfieldii, Cantor, J. A. S. B. xv, p. 253.

Sciuropterus sagitta, Blyth, J. A. S. B. xxiii, p. 731, xxiv, p. 187,
xxvii, p. 281 ; Thomas, P. Z. S. 1886, p. 75.
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Sciuropterus pliayrei, Blyth, J. A. S. B. xxviii, p. 278 (1859) ; id.

Cat. p. 97 ; id. Mam. Birds Burma, p. 35.

Ears large, without pencils o£ hair at the base. Tail flat and
distichous. Fur short and dense.

Upper parts throughout brown \\ith a yellow tinge, the head

coloured precisely like the back, and the tail scarcely differing.

Fur ashy at the base, still darker on the parachute. Lower parts

white or yellowish white. Tail brown above, redder beneath.

Dimensions of an adult male in spirit : head and body 6*25

inches, tail without hair 5, hind foot 1*2.5.

Distribution. Southern Pegu, Tenasseriin, Cambodia, the Malay
Peninsula, Java, and some of the other Malay islands. The most
northern locality recorded is Shwe Gyeng, on the Sittouug River.

236. Sciuropterus spadiceus. The pigmy Flying-Squirrel.

Sciuropterus spadiceus, Blyth, J. A. S. B. xvi, p. 867, pi. xxxvi,

fig'. 1 (1847) ; id. Cat. p. 97 ; id. Mam. Birds Burma, p. 35.

Pteromys spadiceus, Andersoii, An. Zool. lies. p. 300.

Eyivek-shu-pyan, Arrakan.

Size very small. No pencils of hair at the base of the ears

;

tail distichous, flat, acuminate. Metatarsal pad oval.

Colour above chestnut, basal three fourths of dorsal fur sooty

black, tips red. Membranes and limbs darker, tail dark brown,

rufous below near the base. Lower parts white.

Dimensions. Head and body about 5 inches, tail 4|, tarsus 1|.

Skull 1*25 inches long (extreme length), zygomatic breadth 0-8.

Distribution. Arrakan, Moulinein, and Cochin China.

Thomas, P. Z. S. 1886, p. 75, advocates the amalgamation of

/S. spadiceus with S. lepidus, a very small Javan form. There
appears to me, however, too much difference in colour and in the

form of the tail, which in S. lepidus is webbed like a feather.

237. Sciuropterus fuscicapillus. The small Travancore Flying-

Squirrel.

Sciuropterus fuscocapillus, Jerdon, Blyth, J. A. S. B. xvi, p. 867
(1847), xxviii, p. 28G ; id. Cat. p. 97 ; Jerdvn, Mam. p. 180.

Sciin-opterus layardi, Kelaart, Blyth, J. A. S. B. xx, p. 165 (1851)

;

Kelaart, Prod. p. 56.

Pteromys fuscocapillus, Anderson, A?i. Zool. JRes. p. 294.

A pencil of soft hairs, greatly exceeding the ear in length, at

each base of the ear-conch, which is short and almost naked. Tail

flat, bushy. Metatarsal pad very elongate, no supplementary outer
pad. Fur long, soft. Skull broader than that of S.Jimbriatus.

Colour above reddish brown, the dark underfur showing, especi-

ally on the parachute. Dorsal hair dark ashy at the base and for

the greater part of its length, becoming blackish towards the end

;

terminal portion rufous-brown, extreme tips of longer hairs black.

On the parachute the hairs, except the brown tips, are black

throughout. Sides of face whitish. Feet pale rufous-brown.
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Lower parts rufescent white, the hairs dark grey near the skin.

Tail rufous-brown, the hairs sometimes ^\'itIl black terminations.

The extreme tip of the tail is sometimes white.

Dimensions. Head and body of an adult male in spirits 12 inches,

tail without hair 9, with hair 10"5, hind foot 2'1, ear from crowu
0-S, extreme length of skull 2-25, zygomatic breadth 1'45. Some
individuals are possibly larger.

Distribution. Hills of Travancore and Ceylon, at moderate eleva-

tions. Andersoa also gives the Nilgiris as a locality.

238. Sciuropterus pearsoni. The hainj-poted Fhjing'Squirrel.

Sciuropterus pearsoiiii, Gray, A. M. N. H. x, p. 263 (1842) ; Thomas,
P. Z. S. 1886, p. 60.

Sciuropterus villosus, Bhjth, J. A. S. B. xvi, p. 866 (1847) ; id.

Cat. p. 96 ; Jerdon, Mam. p. 179.

Pteromys pearsouii, Anderson, An. Zool. Res. p. 293.

A pencil of soft hairs, greatly exceeding the ear in length, at

each base of the ear-conch, which is small and fairly well clad.

Tail flat, bushy. Toes with long hair, partly concealing the claws.

No supplementary pad on planta ; metatarsal pad oval. Fur long.

Colour above brown, frequently rufous-brown, grizzled by pale

tips ; dorsal hair sooty black for the greater part of its length, be-

coming ashy at the base, and tipped with ferruginous red, pale

rufous, or light brown ; extreme tip of some of the longest hairs

black. Fur on upper surface of parachute black, with but few pale

tips. Feet paler. Lower parts fulvescent white ; more rufous, and
sometimes brown or ferruginous beneath the parachute. Tail

rufous-brown, paler below, sometimes tipped blackish.

Dimensions. Head and body 8 inches, tail 8, ear 0'6, hind foot

and claws 1*5
; zygomatic breadth of skull 0"9.

Distribution. Sikhim, Bhutan and the Eastern Himalayas, Assam,
hills south of Assam, Cachar, Manipur, and Yunuan ; also, accord-

ing to Anderson, Formosa. la Sikhim this species inhabits a zone

from 3000 to about 6000 feet.

Genus SCIURUS, L. (1766).

Limbs free, not connected by membrane ; tail long, bushy. Hind
feet with five toes, fore feet with four toes and a rudimentary

thumb. No cheek-pouches.

Dentition : i. |,
pm. ^, m. ^. Anterior upper

premolar soon lost in some species, but not in others.

Postorbital processes modei\ate, and generally directed

backwards. The small infraorbital foramen is in

front of the zygoma-root, and close to the anterior

premolar. Palate bi'oad and flat. Vertebrae : C. 7,

D. 12-13, L. 6-7, S. 3, C. 21-32.

Squirrels are mainly arboreal and diurnal, they Fig. 123.—Right

feed on fruit, seeds, nuts, leaf-buds, and sometimes
J^^^^jj^of^!^^^'^'

it is said on insects and birds' eggs. They hold their
I'^/^^.J^g, x2^'
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food between their fore feet when eating. They buikl large nests

of leaves, grass, &c. in trees, and usually produce three or four

young. The Indian and Burmese species are numerous, but fall

into three groups, easily recognized by size and other characters.

Synopsis of Indian, Ceylonese, and Burmese Species.

A. Large squirrels ; Bose to veut not less

than 12 inches ; lower surface of tail

with short hair ; usually 4 teeth in

upper molar series on each side.

a. Outside of all limbs coloured like

upper parts, which are generally

blackish S. hicolor, p. 373.

b. Outside of hind limbs like back, wholly
or partly maroon, of fore limbs buff

like abdomen S. indicus, p. 371.

c. Outside of all limbs pale like abdomen. S, mucrurus, p. 374.

B. Medium-sized squirrels ; nose to vent

7 to 10 inches; lower surface of tail

with long hair ; no pale longitudinal

bands on back or sides ; usually 5
teeth in upper molar series.

n. Colour throughout body above and
below red or reddish brown S, ferruc/ineus, p. 375.

• b. Colour not uniform, back finely

speckled.

a'. Longer dorsal hairs with but one
pale ring ; a small white or
whitish spot behind each ear.

a". Abdomen rufous S. locria, p. 37G.

h". Abdomen wlute S. rufigenis, p. 376.

b'. Longer dorsal hairs with two pale

rings ; no white spots behind ear.

a" . Neither a black dorsal patch nor
white whiskers.

«'. Abdomen chestnut or hay . . S. erythrceus, p. 377.

UK Abdomen longitudinally ban-

ded white and black S. quinquestviatiis, p. 378,

c^. Abdomen pale rufous or isa-

belline or grey.

a*. A distinct black tail-tip.

a. A black or blackish band
on each side of abd( mien S. phayrei, p. 379.

/3. No black lateral bands.

u! . Abdomen pale rufous. ^S". pyyerythrus, p. 379.
/3'. Abdomen pale grey . . S. caniceps, p. 380.

6'. Eitherno black tail-tip or a

very ill-defined one.

a. Feet whitish S. yriseimanus, p. 381,

/3. Feet the same colour as

the sides 8. locroides, p. 381.

b". Either a black dorsal patch or

white whiskers, or both * . . . . S. atridorsalis, p. 382,

* A rufous variety of tins occurs willi black whiskers, and no black on the
back. This is scarcely distinguishable from some forms of S. erythrcetis.
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C. Small striped squirrels ; nose to vent
5 to 7 inches ; back with pale longi-

tudinal bands ; upper cheek-teeth

generally 5.

a. A pale line in middle of back ; ears

not pencilled.

a'. Pale dorsal stripes distinct, extend-
ing- throughout the back.

a'. Pale stripes subequal, each more
thau j'o inch broad ; skull 1-8

inch long S. j)ahnarum, p. 383.

b" . Pale stripes subequal, each less

than i'^ inch broad ; skull I'oo

long S. tristriatus, p. 384.
c" , Middle pale stripe broader and

much more distinct than lateral 'S'. laijarcU, p. 385.
b'. Pale dorsal stripes narrow, in-

distinct, confined to the middle of

back <S'. suhlineatus, p. 385
b. A black line in middle of back ; head

and body 5 inches ; ears pencilled . . S. macclellandi, p. 386.
c. No pale line in middle of back ; head

and body 7 inches ; ears not pen-
cilled 8. herdmorci, p. 387.

The group of medium-sized squirrels contains so many variable

races, and intermediate forms between some of tliem are so fre-

quently met with, that the key here gi^•en may not always suflice

to distinguish individual specimens. It is doubtful wliether some
of the small striped squirrels have any genetic connexion with the

others similarly marked.

239. Sciurus indicus. The large Indian Sqidrrel.

Sciurus indicus, Erxleben, Syst. Regn. An. p. 420 (1777) ; Anderso??,
An. Zool. Res. p. 222 ; Thomas, P. Z. S. 1886, p. 60.

Sciurus purpureus, Zimmennmin, Spec. Zool. Geog. Quad. p. 518
(1777) ; Blyth, J. A. S. B. xvi, p. 808.

Sciurus malabaricus, Scopuli, Del. Faun. Flor. Ins. ii, p. 85 (1780)
Schinz, Syn. Mam. ii, p. 32 ; Jerdon, Mam. p. 106.

Sciurus maximus, Schreber, Siim/th. iv, p. 784, pi. ccxvii b (1784)
JElliot, Mad. Jour. L. S. x, p. 217; Blyth, J. A. S. B. xxviii

p. 287 ; id. Cat. p. 98 ; Jerdo7t, Mam. p. 106 ; Ball, P. A. S. B
1877, p. 170 ; Ariderson, An. Zool. Pes. p. 223.

Sciurus elphinstonii, Sykes, P. Z. S. 1831, p. 103 ; Jerdon, Mam.
p. 107.

Karrnt, Rasu, Ratuphar, Janyli gilheri, II. ; Jvdt berral, Beng. ; Hon-
deng, Kol. ; Shekra, Mahr. ; Kes annalu, Can. ; Bet udata, Tam.

Ears with long dense tufts. Skull with the muzzle broader and
teeth larger than in B. hicolor.

Colour. The upper parts, including the ears and nape, are either

wholly ferruginous red (rich chestnut or maroon), or the red is

more or less replaced by black on the shoulders, middle of the
back, rump, thighs, and tail. There is always a pale band across
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the vertex just iu frout of tlie ears ; the forehead is chestnut or

rufous-brown, or pale brown, frequently more or less grizzled with

white. Sides of the head and muzzle yellowish brown or buff,

sometimes with a rufous tinge. A chestnut stripe down the side

of the neck from in front of the ear. Lower parts buff or yel-

lowish brown. Dorsal fur blackish or dark brown near the skin,

ventral dusky. In specimens wholly or chiefly red above, the

terminal ])ortion of the tail, from a quarter to more than half, is

sullied white or buff, and the lower surface of the tail is pale

throughout ; in darker skins the lower surface of the tail is dull red

or brown.
Diiaensions. Head and body 16 to 18 inches; tail rather less, or,

with hair, one or two inches more. In a Malabar specimen,

head and body 17 inches, tail 14-5
; weight 4^^ lbs. Basal length

of a skull 2-Q inches, zygomatic breadth 1*8 The Bombay variety,

with back and tail entirely red, appears rather smaller than the

Malabar and Bengal forms.

Distribution. Throughout the Peninsula of India, south of the

Ganges, Soane, and Nerbiidda, in all extensive forests, and also to

the eastward in Manipur, so this squirrel sliould be looked for in

Cachar, Chittagong, Tipperah, &c. Hodgson once (P. Z. 8. 1855,

p. 120) incidentally mentioned S. jmrpumis amongst the mammals
of the Nepal Terai ; but as no such animal is comprised in his lists

of Nepal mammals, and no specimen exists in his collections, the

name was doubtless inserted in error. S. indicus is common in

Orissa, Bastar, and parts of Chutia Nagpur, also in the Western
Ghats.

Varieties. This species was divided into three by Jerdon, and

into two by Anderson. I think all the three forms distinguished

by the first-named well marked races. They are :

—

1. The Bombay Squirrel of Pennant, from which S. indicus and

8. inirpureus were named, and which was subsequently called

S. elpldnstonii. All the n])per parts are red, no black occur-

ring ; tail-tip whitish. This appears rather smaller than other

varieties, and inhabits the northern part of the Western
Ghats, but has been obtained by Sir O. B. St. John as far

south as Mysore.

2. S. maximus of Jerdon, not of Schreber. This is chiefly red

above, but there is some black on the shoulders and upper

part of the tail, the tip of which is usually yellowish. This

race, which has no special name, is found in Orissa, Bastar,

Chutia Nagpur, South-western Bengal, and Manipur.

3. S. trudaharicus or S. mnximus (both founded on Sotmerat's

Great Malabar Squirrel). Shoulders, rump, and tail, with

more or less of the back, black. This is found in Southern

Malabar and parts of Central India. There is a specimen in

the British Museum from the source of the Nerbudda.

Hahits. The large red squirrel inhabits high trees in forests.
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living amongst the branches and rarely coming to the ground.
It makes a large nest of tv\igs and leaves near the top of a lofty

tree. A tame animal kept by Mr. Sterndale made nests in several

trees, and the same animal was observed to jump 20 feet from one
tree to another. This squirrel moves about and feeds at all hours
of daylight, except perhaps the middle of the day. The voice is a
loud quickly repeated cry. Young animals are easily tanked, but
are not very docile or intelligent.

240. Sciurus bicolor. The large Malay Squirrel.

Sciurus hicolor, Sparrman, Gotheb. Vet. Svensk. Handl. i. p. 70
(1778) ; Bhjth, J. A. S. B. x, p. 919, xvi, p. 870; id. Cat. p. 99

;

Cantor, J. A. S. B. xv, p. 246; Anderson, An. Zool. Res. p. 215.

Sciurus giganteus, McClelland, P. Z. S. 1839, p. loO; Ande/'son,

An. Zool. Res. p. 220.

Sciurus macruroides, Hodgson, J. A. S. B. x, p. 915 (no description)
;

Jerdon, Mam. p. 1G8 ; Blyth, Mam. Birds Burma, p. 35.

Shine/sham, Bhot. ; Safheii, Lepcha ; Leng-thek, Arrakan ; S/ieng,

She??g apan, Burmese; C/tingkrdwah, ^lalay ; Meng-klian, Talnin; Uia-
bong, Karen.

Mamma) 6, all inguinal.

Colour. All the upper parts, the outside of all limbs, and tail

black or brownish black or brown, lower parts to the vent buff.

The dark colour of the face extends around the eyes and ears ; a

stripe extends backwai'd and downward from the nose behind the

gape and below the eye, and there is a dark spot on the chin. Fur
of the same colour throughout above ; the basal portion of the

hairs is dusky below, and becomes conspicuous when the fur is

worn.
Dimensions. In the Himalayan form the head and body measure

about 16 inches, tail without hair 17 to 22, hair at the end 3 to

4 inches more, hind foot 3*5 ; basal length of skull 2' 75, zygo-

matic breadth 1-9 ; weight 4^ lbs. In a very large individual,

according to Cantor, the head and body measured 18 inches, tail

21-5.

Distribution. The Eastern Himalayas of Kipal, Sikhim, and
Bhutan, also all the hill-regions and large tree-forests of Assam,
Manipur, Burma, Siam, the Malay Peninsula, Sumatra, Java,

Borneo, and e^en, it is said, Celebes.

Varieties. In the Malay Peninsula and Islands there are several

races of this squirrel, to many of which names have been given,

and the coloration of which varies greatly, one Malaccan variety

having a whity-brown {eafe au lait) colour above throughout, whilst

others are varied in tint, and some grizzled. The hairs of the tail

are often white at the base or at the tips. In the Irrawaddy delta,

and perhaps in Martaban and Tenasserim, a variety is common
with a broad pale band or patch across the back. The worn
summer fur is often paler brown, wholly or in patches, the fresh
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winter coat nearly black. There is, moreover, much variation in

size, Himalayan squirrels being largest, whilst many of the Malay
forms are considerably smaller. The distinction, however, upon
which most stress has been laid is the presence or absence of ear-

tufts. All Himalayan and Arrakan specimens have, on the outside

of the ear-conch, a tuft of long hairs, which is wanting in other

Burmese skins, especially those from Tenasserim, and in Malaccan
specimens. But there are gradations ; and squirrels of this species

with tufted ears are recorded even from Borneo. It should be

remembered that the common European squirrel has tufted ears

in winter, but not in summer. The difference in the two races of

S. hicolor is, probably, due to habitat, the form inhabiting colder

countries, such as the Himalayas, having tufted ears. Anderson,

Jentink, and others distinguish the larger form with tufted ears as

S. giganteus {S. maemroides of other writers).

Habits. Very similar to those of S. indicus. This species in-

habits higb trees, generally in pairs. It feeds on fruits and nuts

of various kinds, and is said by Tickell to eat birds' eggs and
insects. The voice, according to the same observer, is a loud

harsh cackle.

241. SciuruS macrurus. The grizzled Indian Squirrel.

Sciurus macrourus*, Pennant, Indian Zoology^ pt. 1, pi. i (1760),
teste Erxlehen, Syst. Reyn. An. p. 420 ; Myth, J. A. S. B. xvi,

p. 809, pi. xxxvi, fig. 2, xviii, p. (301, xx, p. 165; id. Cat. p. 100;
Kelaart, Prod. p. 49 ; Jerdon, Main. p. 108 ; Anderson, An. Zool,

Res. p. 224.

Sciurus ceylouicus, Erxlehen, Syst. Peg. An. p. 410 (1777).

Sciurus teunantii, Layard, Blyth, J. A. S. B. xviii, p. GOO (1849), xx,

p. 105 ; id. Cat. p. 100 ; Kelaart, Prod. p. 50.

liukiya, Dandolena, Cingalese ; Peria-anathan, Tamul.

Ear sometimes very slightly tufted, sometimes not.

Colour. Upper sui'face and tail grey or brownish grey, more or

less grizzled with white, especially on the sides and tail, except in

the variety S. temianti, in which the upper parts and tail are quite

black. A pale band across the crown of the head between the

ears. Lower parts with the whole forearm and lower parts of

tibia all round buff or whitish. Forehead dark, generally black or

blackish ; sides of head and end of muzzle pale ; ears usually dark,

but not always. A black streak behind the eye down the side of

the neck, often indistinct, but sometimes double. Toes and some-
times the whole feet black. Terminal portion of tail 0(;casionally

with long white tips to the hairs. Basal half of dorsal fur dark

brown, of ventral dusky.

* <S. macrurus, Gray and Ilardwicke, 111. Ind. Zool. ii, pi. six, is not this

species, but, I think, a variety of tS. hicolor. S. albipes, Wyth, J. A. S. B.
xxviii, p. 287, though referred to S, macrurus by Anderson, is also, I think,

S. hicolor.
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Dimensions. Head and body 13 to 15| inches, tail rather less, or

with the hair rather more. Basal length of skull 2-15, width
across zygomatic arches 1*6.

Distribution. Ceylon and the Southern part of the Indian
Peninsula, in forests, especially hill-forest. The most northerly

localities known are the iShevaroy Hills (whence skins have been
sent to me by Mr. Daly), Mysore, and the Nilgiris.

Varieties. The colour varies considerably, and according to

Kelaart changes from dark brown to grizzled grey with the

seasons, but the only race deserving of notice is that called

S. iennantii by Layard. This is peculiar to the higher ranges in

Ceylon, is decidedly larger in size than typical S. macniras, and has

the upper parts, tail, and toes perfectly black, some white tips

being occasioaally, not always, found on the hair of the tail.

Forearm and tibia outside and inside coloured like the abdomen
as usual.

I can find nothing especial recorded of the habits.

242. Sciurus ferrugineus. The hay Squirrel.

Sciurus fermgineus, F. Cuv. Hist. Nat. Mam. pi. 238 (1829) ; Blyth,

J. A. S. B. xxxi, p. 332 ; id. Cat. p. 101 ; id. Mam. Birds Burma,
p. 30 ; Anderson, An. Zool. Res. p. 243 ; M.-Edicards, Bull. Sac.

Philom. ser. 7, i, p. 10.

Sciurus keraudreuii, Reynaud, Lesson, Cent. Zool. p. 11, pi. i (1830) ;

Blyth, J. A. S. B. XVI, p. 872, xxiv, p. 474 ; Blanford, J. A. S. B
xxxi, p. 194.

Colour rich ferruginous red almost throughout, varying from
bright to deep chestnut and to brownish red, the middle of the back
sometimes darker, the paws occasionally blackish, and the end of

the tail in one variety white.

Dimensions. Head and body 8 to 10 inches, tail without hair 9

to 12, with hair 11 to 15, hind foot 1-85 to 2-1. The large

dimensions are from a Bhamo specimen, the smaller from a

Kangoon one preserved in spirit.

Distribution. Throughout Upper Burma, Arrakau, Pegu, and
Siam, but not recorded from Martaban or Tenasserim. Common
near Eangoon. I have a skin of a rusty-red squirrel from Sikhim
which may belong to the present species.

Varieties. In Burma the variation in this squirrel is only from
bright chestnut to brownish red, but Anderson and others unite

with this form the white S.Jinlaysoni from Siam, the jet-black

S. germani from the island of Sichang, and other forms, some of

them grizzled brown, li S. Jinlaysoni be really identical, the name
\^ Inch was given by Horsiield, in his ' Zoological Kesearches in

Java,' published in 1824, has priority over S. femigineus. See
Anderson, 1. c.
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243. Sciurus locria. The orange-hellied Himalayan Squirrel.

Sciuriis lokriah, Hodgson, J. A. 8. B. v, p. 232 (183(3) ; Blyth, J. A.
S. B. xvi, p. 873, "xxiv, p. 475 ; id. Cat. p. 104 ; id. Mam. Birds

Burma, p. 37 ; Jerdon, Mam, p. 169 ; Anderson, An. Zool. Res.

p. 250
Sciurus locria, Hodgson, J. A. S. B. x, p. 915.

Sciurus subflaviventris, MacClelland, Gray, List Mam. B. M. p. 144

(1843), uo description ; Horsfield, Cat. p. 152.

Lohria, Nepal ; Zhamo, Bhot. ; Kalli or Kalli ting-dong, Lepcha.

Tail shorter than the head and body. Snout elongate, narrow.

Teeth small. Length of the five upper molars together about half

that of the nasals. Three pairs of mainma\ 1 pectoral, 2 inguinal.

Colour above usually dark rufous-brown, slightly speckled,

sometimes speckled dark yellowish brown, sides a little jmler.

Dorsal fur leaden black at the base, the longer hairs having a

single yellow ring and a long black tip. A white or whitish patch

behind each ear, often concealed by the conch. Lower parts from
chin to vent more or less orange, varying from pale to bright

rusty red ; the rufous colour is often confined to the middle of the

abdomen, and passes gradually into the brown of the sides. Tail

not distinctly aunulated, blackish or dark brown throughout,

sometimes hoary, the hair whitish or pale rufous at the base,

then deeper rufous, a dusky ring intervening sometimes, the

terminal portion black, sometimes with the extreme tip white.

Dimensions. Head and body 8 inches, tail without hair 5-75,

with hair 8-25
; basal length of skull V2, extreme length 2,

zygomatic breadth 1-1. Weight 7 ounces.

Distribution. Nepal, Sikhim, and hills north and south of Assam,
Manipur, and Arrakan. This species occurs chiefly, perhaps
exclusively, at some elevation above the sea, in Sikhim up to 7000
or 8000 feet.

This squirrel may be distinguished from S. locroides by its

longer and more pointed nose and smaller molars, by having one
yellow ring instead of two on the longer dorsal liairs, by the
whitish patch behind the ear, and by the want of distinct annula-
tion in the tail-hairs, also generally by being more rufous above
and below. To the same peculiar group as S. locria belong
S. pernyi and S. rufinenis, the three being in fact little more than
local races of the same species.

244. Sciurus rufigenis. The red-ch'ehed Squirrel.

Sciurus rufigenis, Blanford, J. A. S. B. xlvii, pt. 2, p. 150, pis. vii,

viii (1878) ; Thomas, P. Z. S. 1880, p. 71.

Tail without hair considerably shorter than the liend and body.
Snout elongate, pointed. Much woolly underfur mixed with Ihe
hair on the back.

Colour above and on sides of body a fine mixture of yellow and
black, the general tint s])eckled yellowish brown, darker in the
middle of the back. Dortal hairs dark slaty at the base, then
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black with one pale 3'^ello\v ring near the end. A distinct whitish

spot behind each ear, often concealed by the conch. Muzzle rufous
;

cheeks bright ferruginous red, vibrissse black ; chin and fore neck
white, sometimes more or less tinged with rufescent ; breast and
abdomen purer white, the hairs dusky at the base. Tail nearly

black above, rich ferruginous below, the hairs on the upper surfaca

black with one white ring near the base and white tips ; on the

lower surface, chestnut with long black white-tipped terminations.

The red beneath the tail extends around the vent and to the back
of the thighs.

Dimensions. Head and body 8 inches, tail without hair Cro,

with hair 7*8, hind foot 1-8
; extreme length of skull from occiput to

end of nasals 2-1, basal length about 1-75, zygomatic breadth 1*2.

Distribution. The sides of Muleyit mountaiu about 70 miles east

of Moulmein, in dense forest at an elevation of 4000 to GOOO feet.

Also found in Karennee by Mr. L. Eea. An allied species,

8. pernyi, occurs in Se-chuen, China.

245. Sciurus erythraeus. PaUas's Squirrel.

Scim-us erythroeus, Pallas, Glires, p. .377 (1778) ; Blyth^ J. A. S. B.
xi, p. 970, xvi, p. 872, xxiv, p. 473 ; id. Cat. p. 102 ; Anderson,
An. Zool. Res. p. 236; Thomas, P. Z. S. 1886, p. 61.

Sciurus hippurus, McClelland, P. Z. S. 1839, p. 151 ; Horsfield, Cat.

p. 154, partini, nee Geoffroy.

Sciurus erythrogaster, Bhjth, J. A. S. B. xi, p. 970 (1842), xvi,

p. 871, xxiv, p. 473 ; id. Cat. p. 102.

? Sciurus piceus, Peters, P. Z. S. 1866, p. 429.

Macroxus punctatissimus, Gray, A. M. N. H. (3), xx, p. 283 (1867).
Sciurus sladeni and S. gordoni, Anderson, P. Z. S. 1871, pp. 139,

140 ; id. An. Zool. Pes. pp. 240, 242, pis. xix, xx.

Klienca, Manipuri.

Tail bushy, longer than head and body. Two pairs of mammte,
ventral and inguinal. Soles of feet smooth, not tubercular,

between the pads.

Colour above varying from almost black through speckled

blackish olive to pale olive and to rufous or yellowish brown, or

occasionally speckled grey. Hairs leaden black at the base, then
yellow (whitish or orange) and black alternately, usually two rings

of each, the tip black. Lower parts varying from rusty red to

deep bay, usually rich chestnut ; in some varieties the chin, fore

neck, and a stripe down the middle of the abdomen are of the same
speckled olive or brown colour as the sides. In some forms too the

ears and muzzle, and in one race {S. sladeni) the head and feet, are

bright ferruginous like the lower parts. The tail is either rufous

throughout or annulated by each hair having six or eight alternating

rings of black and grey, and the terminal portion, varying from the

tip to the greater part of the tail, is either black or ferruginous red.

Dimensions. A Manipur male measured, head and body 7*5

inches, tail without hair 9*5, with hair 12. Judging from other

skins, the tail may in this case have been proportionally longer than
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usual. Extreme length of skull from occiput to end of nasals 2,

basal length 1*75, zygomatic breadth 1-15.

Distribution. Assam, the hills to the south (Khasi, Garo, &c.),

Cachar, Chittagong, Manipur, and Upper Burma ; also (if, as I

believe, S. castaneoventris is not distinguishable) China. S. jjiccus

is said to be from Tenasserim.

Varieties. The following are the principal races that I include

under 8. erythrams :

—

1. Typical S. erylliroiushom. the Khasi hills and neighbourhood.

This has tlie upper surface light olive, lower parts chestnut,

and the terminal portion of the tail, two thirds or more,

coloured like tlie belly, the extreme tip sometimes whitish
;

the ears are rufous.

2. S. erytliroyaster from Manipur. Upper surface dark olive,

lower parts chestnut to bay, feet and terminal half or more of

the tail black.

3. S. punctatissimus (and, as I believe, /S. piceus of Peters) from
Cachar. Upper parts very dark almost black, tail and feet

black, lower parts dark ba)\

4. /S'. gordoni from Upper Burma, north of A va. The upper parts

brown or olive, more or less rufesceut ; lower parts pale to

deep ferruginous, with a distinct median band along the breast

and abdomen coloiu'ed and speckled like the sides, the throat

and fore neck sometimes speckled olive, sometimes ferruginous.

Tail annulated, tip rufous or white, sometimes a black bar

between the annulated part and the rufous or white tip. A
very similar variety is found in Upper Assam,

5. aS'. sladeni from Tliigyain, Upper Burma. Upper parts

speckled ruious-olive. Head, feet, termination of the tail, and
all the lower parts ferruginous red.

240. Sciurus quinquestriatns. Anderson^s Squirrel.

Sclurus quinquestriatus, Anderson,'P. Z. S. 1871, p. 142, pi. x; id.

An. Zool. lies. p. 266 ; Blyth, Mam. Birds Burma, p. 37.

Posterior foot-pads on hind feet linear, soles between pads smootli.

Colour above and on the sides black and yellow or orange mixed
to form a speckled brown or olive ; dorsal fur k-adeu black at the

base, then amiulated with alternate rings of yellow and black, the

tip black ; the middle of the back often more rufous. Breast and
belly white, with three longitudinal dark brown or black stripes,

sometimes punctulated, one stripe median, tlie other two lateral

between the white and the olive of the side ; the white is sometimes

reduced to two narrow stripes. Tail the same colour as the back

except at the ti]) ; tail-hairs anmdated with yellow or w hitish and
black, four or five rings of each colour, terminal hairs black -with

white tips.

Dimensions. Head and body 9.4 inches, tail without hair 9, hind

foot 1-9; basal length of skull l"S, zygomatic breadtli 1-2.
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Distribution. Only obtaiued as yet on the Kakhyen hills neai'

Bhtimo, Upper Burma.

247. Sciuriis phayrei. Plmyres Squirrel.

Sciurus phayrei, Bhjth, J. A. S. B. xxiv, pp. 472, 476 (1855), xxxi,

p. 332 ; id. Cat. p. 104 ; id. Mam. Birds Burma, p. 30 ; Peters,

P. Z. S. 1866, p. 429 ; Bhinford, J. A. S. B. xlvii, pt. 2, p. 160 :

Amlerson, An. Zool. Res. p. 230.

Sciurus caniceps phayrei, Thomas, P. Z. S. 1886, p. 69.

Colour. Upper parts speckled greyish brown, the back sometimes

with a rufous tinge ; dorsal hairs leaden black at the base, then

isabelline and black alternately, two rings of each, the tip black.

Feet and lower parts light rufous, a black or blackish band on each

side of the rufous abdomen from axil to groin. Tail concolorous

with the baclv above and at the sides ; below, in the middle, at all

events towards the base, pale rufous like the abdomen ; tip of the

tail black for one or two inches ; tail-hairs generally with 4 or 5

rings of each colour, isabelline and black.

Dimensions. Head and body of a female 9"6 inches, tail, without

hair 8-8, witli hair 11, hind foot from heel 1"8 ; weight 8 oz. Basal

length of skull 1*9, extreme length 2*15, zygomatic breadth 1-25.

Dhtrihution. The province of Martaban in Burma, ranging north

to the southern border of the Karennee country.

This form doubtless passes into *S^. pijiierytlirus, as in some skins

the characteristic dark lateral bands are indistinct.

248. Sciurus pygerythrus. The Irraivaddy Squirrel.

p. 37 ; Anderson, An. Zool Res. p. 227.

Sciurus blanfordi, Blyth, J. A. S. B. xxxi, p. 333, xxxii, p. 73 ; id. Cat.

p. 104 ; id. Mam. Birds Burma, p. 36 ; Anderson, An. Zool. Res.

p. 230.

Colour above speckled olive -brown to grey, below light rufous or

buff. Feet sometimes buff like the lower parts, sometimes not.

Dorsal hairs leaden black at the base, then white or isabelline and
black alternately, usually two rings of each, the tips black. Tail

coloured like the back, except the tip, which is black and well

defined ; tail-hairs annulated, with about four rings of each colour,

whitish and black.

Dimension.^. Head and body about 9 inches, tail without hair

rather less ; basal lengtli of skull 1 "75, extreme length 2-05, zygo-

matic breadth 1"25.

Distribution. Throughout the Irrawaddy valley in places from the

neighbourhood of Kaugoon, where it is common, to above Ava.
Varieties. S. blanfordi, the Ava and Upper Burma race, appears

to be only a greyer form of the more olivaceous S. pygerythrus of

Pegu.

2d
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249. Sciurus caniceps. The golden-hacked Squirrel.

Sciurus caniceps, Gray, A. M. N. H. x, p. 263 (1842) ; Blyth, 3Iam.
Birds Burma, p. 30 ; Anderson, An. Zool. Res. p. 229 ; Blanford,

J. A. S. B. xlvii, pt. 2, p. 161 ; Thomas,^ P. Z. S. 1886, p. GS.

Sciurus cliiysonotus, Bli/th, J. A. S. B. xA'i, p. 873, pi. xxxvii, fig. 1,

xxiv, p. 474 ; id. Cat. p. 103 ; Peters, P. Z. S. 1866, p. 429.

Sciurus concolor, Blyth, J. A. S. B. xxiv, p. 474 ; id. Cat. p. 103.

Two pairs o£ luammie, oue ventral and one iuguiual, as iu all

allied forms. Feet very broad. Soles of all feet bearing granular

tubercles between the pads.

Colour above speckled greyish olive to rufous olive, the back in the

typical form changing in winter to orange or pale ferruginous red.

The dorsal hairs are blackish at the base, and iu the grey or olive

(suuimer) phase the terminal portion is alternately yellow and black,

2 riugs of each, the tip being black. In the orauge (winter) phase

all the terminal portion is orauge. Head frequeutly pale grey.

Lower parts speckled grey or olivaceous grey, often with a median
dark line. In Southern specimens the ilauks and sides of the

neck are bright rufous. Tail indistinctly anuulated, each hair

coloured alternately A^hitish aud black, usually about 4 riugs of each
;

lip of the tail for about 2 to 3 inches black.

Dimensions of a female : head and body b-7 inches, tail without

hair 9*8, with hair 12" 1, hind foot 1*2, ear 0"5. In a male the tail,

without hair, is shorter than the head and body. Basal length of

skull 1'95, extreme length 2*3, zygomatic breadth 1-35.

Distribution. Prom the neighbourhood of Moulinein, throughout

the Teuasserim provinces and Malay Peuinsula. Eare iu Amherst.
Varieties, Two forms are included under this species, because in

the ordinary summer vesture they are indistinguishable ; as, how-
ever, oue has a distinct breeding livery and the other has not, it is

doubtful whether the two should not receive diiferent names.
These forms are :

—

1. Typical S. caniceps (S. chrysonotus, Blyth), the form found in

Northern Tenasserim near Moulmeiu. This is paler and greyer

than the next variety, and both sexes in winter have the back
orange. Mr. Thomas has shown, from the examination of a

large series of dated specimens, that the yellow colour of the

back begins to appear in patches about October, aud to dis-

appear aud be replaced by grey hair about March.
2. S. concolor, found in Southern Teuasserim aud the Malay

Peninsula. This is darker in colour, both above and below, aud
has no seasonal change. Malay Peninsula skins have the sides

of the neck and flanks rufous.

Habits. Probably precisely the same as those of all the allied

forms. Beavan found the nest of this squirrel in July with one
young oue in it, and observed that the species occurs at times near

houses, and occasionally descends to the ground to feed, but never

remains there long. The breeding-time apparently is in the spring.
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250. Sciurus griseimanus. The grey-footed Squirrel.

Sciurus griseimanus, A. Milne-Edtoards, Rev. Mag. Zool. xix, p. 105
(1867) ; Anderson, An. Zool. Res. p. 233.

Colour speckled greyish brown above ; dorsal hairs leaden black
at the base then whitish and black alternately, two rings of each.
Feet and loA^er parts pale isabelline or pale "fawn. Tail coloured
like the back, lower surface near the base the same colour as the
abdomen, occasionally a small black tail-tip ; tail-hairs generally
with 4 or 5 rings of each colour, isabelline and black.

Dimensions of type: head and body 10 inches, tail the same; of

Burmese skins apparently somewhat less.

Distribution. Cochin China and Cambodia. A single specimen
has been procured by Mr. L. Fea at Kyouk Myoung, Upper Burma.

This squirrel is nearly allied to both S. locroides and S. pygery-
tJirus, and evidently passes into both.

251. Sciurus locroides. The hoary-bellied Himalayan Squirrel.

Scim-Lis lokroides, Hodgson, J. A. S. B. y, p. 232 (1836) ; McClelland,
P. Z. S. 1839, p. 152 ; Blgth, J. A. S. B. xvi, p. 873, xxiv, p. 475 ; id.

Cat. p. 104 ; Jerdon, Mam. p. 169 ; Anderson, An. Zool. Res. p. 247.
SciiU'us locroides, Hodgson, J. A. S. B. x, p. 915.

Scim-us assamensis, 31cCleUand, apud Gray, List Mam. B. M. p. 143
(1843), no description ; Blyth, J. A. S. B. xxiv, p. 475 ; id. Cat.

p. 103 ; id. Mam. Birds Burma, p. 37.

Scim-us blythii, Tytler, A. M. N. H. ser. 2, xiv, p. 172 (1854).
Sciurus lokrioides and Macroxus simihs, Gray, A. M. N. H. (3)

XX, pp. 274, 281.

Snout short. Teeth larger than in S. locria. The length of the

upper 5 molars together is about two thirds of that of the nasal

bones. Usnally two pairs of mammae, more rarely three pairs, all

ventral or inguinal.

Colour of upper parts, head, body, and tail speckled olive or

yellowish brown, sometimes greyish bi'own, sides very little paler

;

feet the same as the sides ; lower parts isabelline or greyish or pale

rufous, more rarely light rufous-brown, sometimes speckled and
occasionally with a faint median band. The colour of the abdomen
passes gradually into that of the sides. Dorsal hairs leaden black

at the base, then alternately yellow or whitish and black, generally

two rings of each colour, the tip black ; tail-hairs with about four

rings of each colour. The terminal hairs of the tail have sometimes

longer black tips than the others, but there is never a distinct black

tail-tip. Some of the abdominal hairs are occasionally annulated.

There is sometimes a rufesceut tinge on the sides of the body and
neck.

Dimensions. Head and body 8 inches, tail without hair 7*5, with

hair 9-5 ; weight 8 oz. Basal length of skull 1*75, extreme length

2, zygomatic breadth 1*2.

Distribution. The Eastern Himalayas, JS^epal, Sikhim, and Bhutan
at low elevations, Assam and the Assam hills, Cachar, Tipperah,

2d 2
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Chittagong, Mani])ur, and Arrakau; also Eastern Bengal (Dacca),

Upper Burma (Bbauio), and Preparis Island.

Varieties. The form called S. assamensis is scarcely distinguishable

from typical >S. locroides. There is, however, a well-marked variety

found in Sikhim and further east, with the anterior surface of the

thighs richly fulvous, lower parts generally grey. This is Macroccus

similis of Gray. Anderson says that a jet-black squirrel found in

Sylhet and Cachar is probably referable to the present species.

S. locroides appears to pass into/S. griseimanus and also, I believe,

into the Chinese /S'. castaneoventris through forms of the latter ^ith

little or no chestnut on the lower parts.

252. Sciurus atridorsalis. The Uacl-hacl-ed Sf/uirrel.

Sciunis atrodorsalis, Grea/, A. M. N. H. x, p. 203 (1842) ; £li/t/i,

J. A. S. B. xvi, p. 872, pi. xxxvii, rig. 3, xvii, p. 845, xxiv,

p. 477, xxviii, p. 276, xxxi, p. 333 ; id. Cat. p. 105 ; id. Mam.
Birds Burma, p. 36: Peters, P. Z. S. 1866, p. 428; Blanford,

J. A. S. B. xlvii, pt. 2, p. 159 : Ajiderson. An. Zool. Pes. p. 233

:

Thomas, P. Z. S. 1886, p. 70.

Sciurus hyperytbrus, Bhjth, J. A. S. B. xxW, p. 474 ; id. Cat. p. 102.

Foot broad ; sole smooth, not granulated between the pads. Two
pairs of mamma;, ventral and inguinal.

Colour very variable. The upper surface speckled greyish or

rufous brown, with generally, but not always, an elongate black

patch in the middle of the back. In rufous specimens the head
is distinctly ferruginous red. Dorsal hairs black at the base, then

alternately yellow and black, two rings of each (or occasionally only

one ring) ; the black hairs of the patch in the middle of the back

are sometimes blach throughout, sometimes have one pale ring and
a long black tip. Lower parts, as a rule, chestnut or bay, but

there is much variation as to the extent, the throat and breast

being often coloured like the sides, speckled greyish, and occasion-

ally the whole under surface is buif . In some skins the breast and
a band in the middle of the chestnut belly are speckled greyish,

as in the S. gordoni form of S. eri/threeus. Tail, as a rule, sub-

annulate, the hairs being alternately ringed with isabelline and
black, about 4 rings of each, but at times there are long pale or

rufous tips to the hairs, and in some skins the hairs are chiefly or

entirely rufous white, in others black with rufous tips. A^ibrissre

white, white mixed with black, or black.

Dimensions. Head and body 8*5 inches, tail without hair 7*4,

with hair 10, hind foot without clavAS 1-8
; extreme length of skull

1'95, basal length 1*7, zygomatic breadth 1*2.

Distribution. Northern Tenasserim, from considerably north of

Mouhnein to Tavoy. Common in Amherst. Not known certainly

to occur further south. Some specimens haAC been procured in

Lower Pegu.
Varieties. The excessive variability of this form in colour will

be seen from the description. The pale lower surface in some
skins may be due to immaturity, but the presence or absence of a
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black patch ou the back does uot appear to be connected with age,

sex, or season, so far as is known. Moulmein specimens appear

always to have white vibrissa3 : a large collection of skins from

Myawadi, 65 miles north of Moulmein, liave black vibrisste, but all

the latter have black backs. >S. huperythrus of Blylh is a Aery rufous

variety without eitlier black dorsal patch or white whiskers.

Habits. Tickell in his M8. notes states that this squirrel is more
common in bushes and hedges near villages, clumps of bamboos and
thickets, than in high forest. It has a low cackling cry, and makes
a grunting noise when alarmed.

253. Sciurus palmarum. The Palm-Squirrel,

or common strijjed Squirrel.

Sciurus palmarum, L. Si/st. Nat. i, p. 86 (1760) ; Elliot, Mad. Jour.

L. S. X, p. 216; Bh/t/i, J. A. S. B. xvi, p. 874; id.^Cat. p. 106;

Jerdon, Main. p. 170 ; Anderson, An. Zool. lies. p. 257.

Sciurus penicillatus, Leach, Zool. Misc. i, p. 6, pi. i (1814) ; Horsfidd,

Cat. p. 152.

Funambulus indicus, Lesson, Illust. Zool. pi. xliii (1832).

Sciurus brodei, Blyth, J. A. S. B. xviii, p. 602, xx, p. 166, xxi,

p. 350 ; Kelaart, Prod. p. 53.

Sciurus kelaarti, Laijard, Blyth, J. A. S. B. xx, p. 166 ; id. A. M.
N. H. (2) ix, p. 336 (1852) ; Kelaart, Prod. p. 53.

Gilehri, II. ; Berdl, Lakhi, Beng. ; Tidra, Tu, Kol. ; Khadi, Mahr.

;

Alain, Can. ; Uria, Wadar, Vodata, Tel. ; Chitta Anathan, Tam. ; Lena,

Cingalese.

Ears covered with short hair. Tail with long hair throughout.

Fur short. Naked sole of hind foot not extending quite to heel.

Outer posterior pad of hind foot broadly oval, anterior to end of

long inner pad. Two pairs of mamm», ventral and inguinal.

Colour of back finely speckled brown, varying from greyish or

rufescentto almost black, with three well-marked whitish isabelline

or pale rufescent longitudinal stripes from the back of the neck to

the rump, the middle stripe extending sometimes on to the base of

the tail. All three stripes are about g to J inch broad and sub-

equal. Dark dorsal hairs black, with usually one pale rufous or

isabelline subterminal ring. Head paler than back. Sides paler

than back and frequently similar in colour to the pale dorsal stripes
;

the lateral border of the dark dorsal area sharply defined, so that

the back may be considered as bearing 4 broad dark longitudinal

bands, the two outer narrower than the two inner. Lower parts

white, whitish or grey, the hair dusky at the base. Tail blackish

or hoary, the hairs either whitish or rufous with two black rings, the

more distal generally much the longer ; tips of hair always whitish.

Dimensions. Head and body 5-5 to 6 inches, tail with hair rather

more, hind foot 1*5 ; basal length of skull 1-35, extreme length

1*55, zygomatic breadth 0'9.

Distribution. Common throughout India and Ceylon in the

more open and culti\ated parts, especially near human habitations.

Not found on the JNIalabar coast, nor east of the Bay of Bengal,

nor in forest. To the west this squirrel extends into Sind and

Baluchistan, though rare in both.
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Habits. This is oue of the commonest aud best known animals of

India, and of all wild mammals, in greatpart fromits diurnal habits, it

is perhaps the most familiar. It is commonly found in groves and

gardens, and in avenues of trees along roads, especially on large

banyan and pipal trees, and though often seen on palms, it is by

no means particularly partial to them. It is very commonly seen

feeding on the ground about trees, very rarely away from them,

and it takes refuge in the branches when alarmed. It also very

commonly inhabits the rafters and thatch of houses and enters

rooms freely. Prom its abundance about cultivation and houses

and from its not being found in forests, this species is' probably a

follower or " commensal " of the human race, as Mus ratfus, 31.

decumanus, and M. mvsculvs certainly are: and S. palmanmi may
be the semi-domesticated form of S. trisiriatus, just as Mr. Dobson

has suggested that Cvocidura ccerulea is of O. murina.

The food, as with other squirrels, consists of seeds, fruits, buds,

&:c., and according to McMaster of insects also. I have, I think,

seen this species eat the flying termites or white-ants. McMaster
says S. pahnarmn is said to destroy birds' eggs ; but this he doubts,

on the very reasonable ground that a nest robber would in the

breeding-season cause much excitement among the small birds with

which the squirrel lives on perfectly friendly terms. However, as

Sterndale justly remarks, 8. vulr/aris is commonly accused of the

same propensity in Europe. The cry of the palm-squirrel is a

shrill chirp, resembling the note of a bird. The little animal is

very easily tamed, having originally little or no fear of man.

The female has, according to Jerdon, two to four young at a

birth. It constructs a rough bulky nest, of grass, wool and any

fibrous matter it can obtain, in the branches of trees, or sometimes

in the eaves or rafters of houses.

Blyth and Jerdon classed the small rufous striped squirrels,

S. hrodei and ^S', Jrelaarti, as varieties of the next species, which

they thought replaced S. palmarum in Ceylon ; but unless these

small broad-striped forms from Ceylon, of which there are many
specimens in the British Museum, are classed with S. pcdmarum,
it is impossible to keep 8. tristnatus distinct. Some of the Indian

varieties with dark back and the tails rufous beneath, referred by

various writers to 8. /mim<^Hs, must also be united to 8. palmarum,

if the two are kept separate.

254. Sciurus tristriatus. The jungle siriped 8quir)'el.

Sciurus tristriatus. WaterJiotise, C/iarleswotih's Maq. Nat. Hist. \,

p. 499 (1837) ; id. P. Z. S. 1839, p. 118 ; Blythl J. A. S. B. xvi,

pp. 874, 1001, xviii, p 601 ; id. Cat. p. 100; Kelaart, Prod, p, 51
;

Jerdon, Mam. p. 171 ; Andersoti, Av. Zool. Pes. 2o8.

Sciurus (Tamias) dussumieri, A. Milne-Edwards, Pev. 31aff. Zool. xix.

p. 226 (1807).

Anan, Mai, Other Indian names same as those of the last species.

Structure as in the last except that the skull is broader in pro-
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portion and the nose more produced. Colour very similar but

darker ; the back is black or blackish brown, with three narroiu

longitudinal white or whitish subequal stripes, not more in general

than J^ inch in width, and usually not extending so far back as

the root of the tail. Head rufous above, sides greyish brown,

belly whitish or grey ; tail-hairs deep rufous, with black rings and a

white tip.

Dimensions. Head and body 7'o inches, tail without hair 6*25,

with hair 7"5 ; basal length of skull 1-6, extreme length 1-8,

zygomatic breadth 1

.

Distrihution. Throughout a great part of the peninsula of India

and Ceylon, in forest regions. Anderson records tliis species

also from Hikhim. Common in Malabar.

Habits. The voice is said by both Blyth and Jerdon to be quite

different in character from that of '*>'. pahnarum and much less

shrill. Although generally a denizen of the woods, this species

has been known to enter and inhabit houses in places where the

palm-squirrel does not occur, and a case is mentioned by Jerdon

as occurring in his own house at Tellichery.

I feel much doubt as to the distinctness of this form from

S. palmai'um, which I suspect, as mentioned under that species, to

be a semi-domesticated variety.

255, Sciurus layardi. LayarcVs striped Squirrel.

Scim'us layardi, Blyth, J. A. S. B. xviii, p. 602 ; id. Cat. p. 107

;

Kelaart, Prod. p. 53 ; Lm/ard, A. M. N. H. (2), ix (1852),

p. 335 ; Jerdon, Mam. p. 172 ; A7iderson, An. Zool. Bes. p. 260.

Colour above dark brown, faintly speckled ; back blackish with

three longitudinal pale bands, that in the middle orange or buff-

coloured, well marked, running the whole length of the back, the

lateral bands brownish, fainter and shorter. Dorsal hair black, with

one small orange ring near the tip. Lower parts deep rusty red,

hairs dusky at the base. Tail hoary above, ferruginous below.

Basal half of caudal hair rather more rufous with one narrow

black ring, terminal half black with whitish tips.

Dimensions. About the same as S. tristriatus or rather larger.

Distribution. The mountainous parts of Ceylon, and also,

according to Jerdon, of Travancore.

Habits. A forest animal, like S. tristriatus, of which tliis viiay

prove to be a variety.

256. Sciurus sublineatus. The dushy striped Squirrel.

Sciurus sublineatus, Waterhome, P. Z. S. 1838, p. 19 ; Blyth, J. A.

S. B. xvi, p. 875 ; id. Cat. p. 107 ; Jerdon, Mam. p. 173 ; Anderson,

An. Zool. Bes. p. 2G0.

Sciurus delesserti, Gervais, May. Zool. 1842, pi. 31.

Sciurus trilineatus, Waterhouse, Blyth, J. A. S. B. xx, p. 105 (1851)

;

Kelaart, Prod, p. 54.
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fclize small. Naked sole of hind foot not extending quite to heel

;

outer posterior pad of hind foot oval, short, more distal in position

than the long linear inner pad. Fur soft and dense.

Colour. Upper parts dull brown, finely speckled ; middle of

back deeper brown, with three indistinct narrow pale lines, closer

together and shorter than in /S'.pa?H(«/-«)» and its aUies, and only

extending in general from behind the shoulder to the loins. Dor-

sal hair leaden black at the base, then jet-black, with cue or two

\\hitish or orange rings. Lo\A-er parts pale brown, more or less

rufescent, or dull grey. Tail-hairs with alternating orange or

whitish and black rings of subequal length, 3 or 4 of each colour.

Bhnenslons. Head and body 5 inches, tail with hair rather more,

hind foot 1-2
; zygomatic breadth of skull 0-7.

Dlstrihution. The mountains of Southern India, WjMiaad, Nilgiri,

Palni, Travancore &c., and Ceylon. Eound as far north as Coorg.

Not recorded from the fShevaroys. According to Kelaart this

squirrel is not found in Ceylon below 3000 ft. ele^'ation.

This also is a forest animal, but, despite its stripes, has probably

Ijut little aflfinity with S. paJmarum and its allies.

257. Sciurus macclellandi. The str'tped Himalajjan Squirrel.

Sciurus uiacclollandi, HorsfieM, P. Z. S. 1839, p. 152 ; Blyth,

J. A. S. B. xvi, p. 875; id. Cat. p. 107; Jerdon, Mam. p. 173;
Anderson, An. Zool lies. p. 203 ; Thomas, P. Z. 8. 1886, pp. 61, 71.

Sciurus perubeitoui, Blyfh, J. A. S. B. xi, ^. 887.

Sciurus barbei, Bh/th.! J. A. S. B. xvi, p. 875, pi. xxxvi, f. 3 (1847)

;

id. Cat. p. 107; id. Main. Birds Burma, p. 38; Blanford,

J. A. S. B. xl ii, pt. 2, p. 101.

Sciurus macclellandi, var. swinlioei, M.-Edu\ Bech. Mam. p. 308.

Ears covered outside with long hair forming a pencil. Tail with

long hair below, but less bushy than in most squirrels. Three
pairs of mamm.T, ventral and inguinal, the anterior pair nearer to

the axil than to the groin.

Colour of upper parts dull greyish bvown lighter or darker : a

M'ell-marked black stripe down the middle of the back with a pale

band, ill-marked in Northern specimens, on each side; outside this

again is a broad dark band, brown in Hin)alayan specimens, black

in Teuasserim ; again outside this is a broad pale buff or whitish band
extending from the muzzle down each side of the head, neck, and
body, and in some Tenasserim skins this pale band has an outer

black border. Dorsal hairs black at t^ie base. Hair on outside of

ears black, the hairs on the tips of the ears with long white
terminations. Lower parts varying from \\hitisli or pale brown
to buff or pale rufous or dull grey. Tail with alternating rufous,

w hitish, and black rings, usually rufous at the base, then black, then
rufous, then a long subterminal black space and a whilish lip.

Dimensions. Head and body 4*5 to 5 inches, tail without hair

3-7'^ to 5, with hair 5 to 6, hind foot from heel 1*1 . AVeight

about 2-5 oz. A Sikhim skull measures in extreme length 1"35,

basal length 1-1, zygomatic breadth 0'8.
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Distribution. Found in Sikbim and the Eastern Himalayas, ex-

tending eastward into China and as far as Formosa, also in the
Assam hills, Cachar and Manipur, throughout the Tenasserim
provinces and the Malay peninsula (I possess a specimen collected

by Mr. Davison and labelled Malacca), and in 8iam aud Cochin
China, I cannot find tliis species recorded from Arrakan or Pegu,
nor was it obtained by Hodgson at Katmandu in Nepal. All his

specimens apparently were from Darjihng.

Varieties. Two very distinct races occur within our area :

—

1. Typical S. macdellandi, from the Eastern Himalayas, has but
one black line on the back, in the middle, and only two distinct

pale stripes, one on each side.

2. tS. hctrhei,ii'om Tenasserim, is altogether more brightly coloured
and has four distinct buff stripes on the back, two on each
side, and either 3 or 5 black stripes. 8kins from Manipur are

intermediate between the two races, aud Chinese specimens
(*S'. macclellamli, var. swinhoei) are duller in colour than
Himalayan.

Habits. This squirrel is found in high forest, and, so far as is

known, but rarely descends to the ground.

258. Sciurus berdmorei. Berdmore's Squirrel.

Sciurus berdmorei, Blyth, J. A. S. B. xviii, p. 603 (1849), xxviii,

p. 418 ; id. Cat. p. 106 ; id. Mam. Birds Burma, p. 37 ; Anderson,
An. Zool. Res. p. 261; Thomas, P. Z. S. 1886, p. 71 ; Anderson,
Fauna Mergui Arch, i, p. 340.

Sciurus mouholi, Gray, P. Z. S. 1861, p. 137 : Blanford, J. A. S. B.
xlvii, pt. 2, p. 162.

Muzzle long aud narrow. Ears well clad. Tail with long hair
beneath. Soles of the hind feet bare to the heel, and suiooth, not
tuberculated ; the outer posterior pad is liuear, but anterior in

position to the long inner posterior pad. Three pairs of mammse,
ventral aud inguinal.

Colour above brown, finely speckled, rufescent on the back,
yellower or greyer on the sides. There are two pale yellowish or
whitish longitudinal bands on each side ; the upper narrower and
better defined than the lower. Between the two and above the

upper pale band, the fur is darker as a rule and sometimes blackish,

and occasionally there is a short black band in the middle of the
back. Dorsal fur dusky at the base, then alternately orange and
black, usually two rings of each, the ti]) black. Lower parts white,
sometimes tinged with buff. Tail blackish, rendered hoary by the
white tips, sometimes indistinctly annulated ; hairs light torown or
rufous at the base, then black, then rufous again, then for a con-
siderable length black, to near the tips which are whitish.

Dimensions. Head and body 7 inches, tail without hair 5-5,

with hair 7*5, hind foot 1-5 ; extreme length of skull 2.

Distribution. Martaban and Tenasserim, Mergui Archipelago,
Cambodia and Cochin China.
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Habits. This is said to be chiefly a ground squirrel, and Blyth
doubts if it ever ascends trees. Probably, however, its habits are

not unlike those of S. ^xdmanim. It is said to be found about
cultivation.

Subfamily ARCTOMYINtE.

The marmots, of which this subfamily is composed, are Pala-arctic

and Nearctic, and com])rise three genera, Arctomys, Sjiermophilus,

and Cynomys. Only tlie first of these, distinguished from the

others by the \^aut of cheek-pouches, is represented in the

Himalayas within our limits. All the members of this 8i;bfamily

are burrowers, and live in holes in the ground. 8ome inhabit

mountains, others open plains.

Genus ARCTOMYS, Schreber (1792).

Form stout, tail short or moderate, ears very small. Thumb
rudimentary.

Dentition: i. 1, pm. ^^^^ m. -~^' as in Schn'Ks. Incisors not
2 '- 1— 1' 3— '

compressed. Anterior upper premolar larger than in squirrels, but

still much smaller than the second ; molars broad.

Synopsis of Indian Species.

Tail less than ^ head aud body ; colour greyish. A. Ju'nuilayanus, p. 388.

Tail about 3 head and body ; colour greyish . . A. hodgsoni, p. 389.

Tail fully .V head and body ; colour yellow . . A. candatus, p. 390.

259. Arctomys himalayaniis. Thi' Tibet Marmot.

Arctomys himalayanus, Hodgson, J. A. S. B. x, p. 777, plate (1841),

xi, p. 287; ("imtius tibetensis hodie'') xii, p. 409; Bhniford,

J. A. S. B. xliv, pt. 2, p. 121 ; id. Yarhand Miss., Mam. p. 36,

pis. xii, xii a ; LgdeJch'r, J. A. S. B. xlix, pt. 2, p. 7 ; Bi'ichncr, Prze-

iralski Beis., Siiiigetli. p. 2.'5.

Arctomys bobac, Gray, List Ma»i. B. M. 1843, p. 148, partim;

Blyth, Cat. p. 108,paitim ; Jerdon, Mam. p. 181, partim ; Stoliczha,

J. A. 8. B. xxxiv, p. Ill ; Anderson, P. Z. S. 1871, p. 5C0.

Arctomys tibetanus, Adams, P. Z. S. 1858, p. '521.

Brin, Kashmir ; lyif, Niti ; Kadia-pin, Phya, Tibetan ; Chihi, Bhotia

of Sikliim.

Tail al)out I the length of the head and body. Six pairs of

mamma>, extending from the axil to the groin.

Colour of body and limbs ])ale tawny, much mixed with black on

the upper parts ; basal half of fur (basal third on belly) dark brown,

terminal half pale fulvous, with black tips on the upper parts
;

face and terminal third of tail dark browii ; cheeks sonu.'times

rufescent.
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Dimensions. Head and body 22 to 24 inches, tail without haii*

5 to 5-5, with hair 6 to Q'b, hind foot 3*25 ; basal length of skull

3'85, extreme length 4*1, zygomatic breadth 2-6.

Distribution. Tibet north of the main Himalayan chain, from
the neighbourhood of Lhassa to Ladak and the Kuenlun. Common
in Eukshu and Ladak at elevations of from about 13,000 or 14,000

feet to 18,000. This species was also obtained in Northern Tibet

by Przewalski.

Habits. This marmot inhabits the bleak dry plateau of Tibet

in colonies, its burrows being most commonly found on the sides

of valleys. It lives on roots and vegetables, comhig out to feed in

the morning and evening ; it doubtless hibernates in the winter.

The alarm cry is " a short chirping bark " according to Lydeklcer.

Marmots are easily tamed, and the present species is no exception.

260. Arctomys hodgsoni. The smaller Himalayan Marmot.

Arctomys hemaclialanus, Hodgson, J. A. S. B. xii, p. 410 (1843)

;

Jerdon, Mam. p. 182 ; Blanford, J. A. S. B. xliv, pt. 2, p. 122 ; nee

A. liinialavanus, Hodgson.
Arctomys tibetanus, Gray, Cat. Mam. ^-c. NepcdS)- Tibet, 1846, p. 24;

id. 2nd ed. p. 12; nee A. tibetensis, Hodgson.
Arctomys bobac, Blyth, J. A. S. B. xvi, p. 875, partim ; id. Cat.

p. 108, partim, nee Schreher.

Arctomys hodgsoni, W. Blanford, Yarlmnd Miss., Mam. p. 35 ; id.

P. Z. S. 1880, p. 453.

Jabra, Bhotia.

Tail about a third as long as the body and head. Five or six

pairs of mammse.
Colour almost identical with that of A. himalaganus, tawny, the

dorsal fur dusky at the base and black-tipped, bridge of nose and
end of tail dark brown. Sides of head, ears, and limbs rufous,

especially in summer.
Dimensions. Head and body 12 to 13 inches, tail 5^, hind foot

nearly 3. I believe these measurements, which are Hodgson's, are

too small, and that the species grows to 16 or 18 inches from

nose to vent. An adult skull measures 3"7 in extreme length,

2*4 in zygomatic breadth.

Distribution. Nepal, 8ikhira, and Bhutan ; probably Cis-Hima-

layan, whilst A. Mmalayanus is Trans-Himalayan.

Nothing is known of this species except in confinement. I

have never seen the skin of a wild specimen, nor, I believe, has one

been recorded, althougli there are, at present, no less than fifteen

specimens in the Indian Museum, Calcutta, and this marmot is

apparently far from rare in Sikhim. Hodgson had both this and
A. himalayanas in confinement. The name hemachalamis, being

identical with Mmalayanus, cannot be employed.
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261. Arctoniys caudatus. The red or long-tailed Marmot.

Arctomys caudatus, Jacquemont, Voyage dans TInde, iv, p. 66 ; Atlas,

ii, pi. 5 (1844); Blanfovd, J. A. 8. B. xliv, pt. 2, p. 122; id.

Yarkand Miss., Mam. p. 37, pis. xiii, xiii a : Lydehlcer, J. A. S. B.
xlix, pt. 2, p. 7 ; ScHlly, P. Z. S. 1881, p. 204 ; id. A. M. K H. (5)

viii, p. 98.

Arctomys bobac, Adams, P. Z. S. 1858, p. 521 ; Bli/th, Cat. p. 108,

partim, 72ec Schrchei

.

Arctomys liemacbalanus,^4«(7erso??, P. Z. S. 1871, ^.5(j1, nee Hodffson.

Drun, Kasbmir.

Tail about balf the length of the head and body.

Colour yellow'isli tawny to orange, the back chiefly black, some-

times wholly blaclv, in the middle, the hairs being black throughout

;

usually the dorsal fur is blackish at the base, then tawny and with

long black tips. Face brown, blackish round the eye ; tail black at

the tip and usually for a considerable portion of the length, tawny
towards the base. Lower parts and limbs brownish rufous, deeper

in some examples than in others. The general tint is more rufoiis

than in the other Himalayan species and the back is blacker.

Dimensions. Head and body about 2 feet, tail with hair 12

to 13 inches, hind foot 3*4
; basal length of skull 4'1, extreme

length 4-2, zygomatic breadth 2*6. Specimens from Astor appear

smaller.

Fig. 124.

—

Arctomys candatus.

Distribution. The ranges immediately north of Kaslnuir proper

from Wardwan to Deosai and Astor, at elevations betA\een 8000
and 14,000 feet. I can find no account of this marmot's occurrence

east of Kashmir, nor is it found in Ladiik except on the southern

border.
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Habits. Similar to those of A. himalayanus and other marmots.

The call, however, is diiSerent ; Adams describes it as a loud wailiug

cry, L3'dekker as a loug screaming whistle of great shrillness. A.

caudatus inhabits comparatively fertile localities on the border of

the dry region, and is found at a lower elevation than A. hima-

layanus.

Other Central-Asiatic species of marmot are A. diclirous from

Northern Afghanistan, A. aureus fiom the mountains west of

Tarkand, both allied to A. caudatus but smaller, and A. rohustus

from Eastern and Xorth-eastern Tibet, allied to A. himalayamis but

classed as distinct by Milne-Edwards and Biichner. A Spermo-

philus, S. bactrianus, has recently been described by Dr. Scully from

Afghan Turkestan.

Family DIPODID^.

The present subdivision is composed of the Asiatic and African

jerboas, the North-American jumping mice (Jacidus),th.e Cape jump-
ing hare (Pcdetes), and a few other forms. As a rule they are distin-

guished by hind limbs of disproportionate length and a loug hairy

tail, and both in their form and mode of progression resemble

kangaroos. They not only move quickly by jumping on their

hind legs, but are said to use their tails to aid their movements.

The molars have transverse enamel-folds, the incisors are com-
pressed. The brain-case is short and broad, the infraoi'bital opening

rounded and very large, the zygomatic arch slender and curved

downwards, the malar ascending in front of the orbit to the lachry-

mal in a flattened perpendicular plate, the mastoid (supratympauic)

part of the bulla generally greatly developed. The elongated

metatarsals are imited to foi'm a cannon bone. Hind feet with

but three functional digits. Cervical vertebrae more or lessanchy-

losed.

A single species just enters the margin of the Indian area from
Central Asia.

Genus ALACTAGA, F. Cuv. (1836).

Syn. Scirtetes, Wagner.

On the hind foot there are 5 toes, the first and fifth not reach-

ing the ground. Tail loug, cylindrical, tufted at the end. Ears

loug.

Dentition: i. |, pm. j^,ni. 1^. Incisors not grooved; pre-

molars small, sometimes lost, two anterior molars in both jaws much
larger than the third, and bearing external and internal enamel-

folds that become loops with wear.
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262. Alactaga indica. The Afy/uiu Jerboa.

Alactaga indica, Grm/, A. M. N. H. x, p. 262 (1842) ; Htitton,

J. A. S. B. XV, p. 137 ; Blanford, Eastern Persia, ii, p. 77 ; Scloier,

P. Z. S. 1880, p. 538.

Alactaga bactriaua, Blijth, Cat. p, 110.

Khani, in Afghanistan.

The first and fifth toes of the hiud foot are subequal, about 0*8

inch short of the middle toe, secoud and fourth toes 0*15 short.

Toe-pads transversely grooved. Ears very long, exceeding the fore

leg in length. Fur soft. Tail twice the length of the head and
body.

Colour above fa\\n or light rufeseent brown, sometimes mixed with

black, becoming paler and more rufous on the sides ; lower parts

A\"hite, and a A^hite baud across the outside of each thigh, a black spot

sometimes behind and inside the thigh just below the A\"bite baud.

Basal t\AO-thirds or more of hair on the back ashy, light or dark,

tips of hairs sometimes black. Tail liglit brown, the tuft of long

hair at the end blackish brown except the tip, Avhich is Avhite.

Dlmtnsions of a male : head and body 3'U inches, tail \vithout

terminal hair 7, with terminal tuft 7*6, ear from crown of head
!•", hiud foot aud tarsus 2*2; basal length of skull 1, zygomatic

breadth 0-85.

Distrihution. Afghanistan, South-eastern Persia, aud Northern
Baluchistan. Not unconnnou on the plains south of Quetta at an
elevation of about (JOOO feet.

Habits. According to Huttou this jerboa is abundant in the

stouy plains of Afghanistan, burrowing deeply. When unearthed
it bounds away with surprising agility on its hiud legs. It is

thoroughly nocturnal, sleeping soundly all day. It retires to its

burrow in October aud remains dormant till the following April.

It is easily tamed. ]Major Money, who sent a li\ing specimen to

the Zoological (hardens, London, observed that this jerboa appeared
not to require water in its natural state, though it drank in cap-

tivity. It fed on green wheat, rice, lucerne or maize, raw potatoes,

gi'am or other grain, and dry biscuit.

The name given to this jerboa by Gray is very objectionable, as

the species cannot be said to occur in India. Blyth's name hactriuna

is scarcely better. From the nearly allied A. acoation, Pallas, the

present species is distinguished by its proportionally longer ears

and tail.

Several other species of Alactaga and of Uipus, the latter ha\ ing

grooved incisors and only three toes on each hiud foot, occur in

Central Asia.
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Family MURID^.

This large and cosmopolitan family comprises the mice and rats,

with a large number of allied forms. The following are the
principal characters :

—

8kull without postorbital processes. Infraorbital opening large,

almost always wide above, and terminating below in a narrow
groove, the outer wall of which is always a flattened plate, forming
the lower root of the maxillary zygomatic process. Malar short
and slender. Premolars none : dentition in all Indian genera

The number of subfamilies into \^hich this family was divided

by Peters and Alston (P. Z. S. 1876, pp. 09, 80), Avho have been
followed by several writers, appears to me too large, and I cannot

agree in placing Nesocia, which is barely distinguishable generically

from Mas, in a distinct subfamily from the latter. At the same
time, the classification of this extensive family is very difficult.

The Indian forms may be thus classed, but the distinctive characters

do not always apply to genera not found in India :

—

A. Tail much more than j total length,

generally | or more.

a. Crowns of worn molars «ith oblique

subparallel bands of enamel ; tail with

long coarse hair PlaiacaathomijlncG.

h. Crowns of worn molars with transverse

lamiure forming oval or lozenge-shaped

patterns ; tail hairy ; hind legs elon-

gate ... GerbilUnce.

c. Crowns of upper molars with 3 longi-

tudinal rows of tubercles, lower with

2 rows (except in Hapalomtjs) ; worn
molars with transverse enamel-bands
curved or straight ; tail naked or

thinly clad, scaly Miirino;.

B. Tail (in all Indian forms) less than j total

length ; all molars either with tubercles

in 2 longitudinal rows, or composed of

subtrigonal prisms similarly arranged. . Cricetince.

As with other small mammals, the measurements are chiefly from
specimens preserved in alchohol, and in these, especially if strong

spirit has been used, the body contracts in length rather more than

the tail, whilst membranous parts, such as the ears, shrink rather

more in proportion than the body.
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Subfamily PLATACANTHOMYIN^E.

Molars rooted, subeqiml in size, crossed b_y subparallel folds of

euamel directed obliquely in\\ards and baclcwards. Anterior

palatine foramina small, not extending back beyond the hinder

margin of the premaxillaries. Auditory bullce small. Coronoid

process of mandible short. Tail long, hairy.

Oenus PLATACANTHOMYS, Blyth (1S59).

I'orm resembling that of a dormouse.

Tail clad with long coarse straight hairs,

arranged distichously towards the tip.

Pollex and hallux short, clawless (the

latter may sometimes bear a nail). Skull

broad, flattened above behind ; a well-

marked supraorbital ridge on each side.

Infraorbital foramen very large. Bony
palate broad, imperfect, perforate. In-

cisors smooth, narrow.

A single known species peculiar to the

hills near the Malabar coast.

Fig. 125.—Crowns of («)

upper and {h) lower
right molars of P.
lasiurus, X 4.

263. Platacanthomys lasiurus. The Malabar spiny House.

Platacanthomys lasim-us, Bli/tk, J. A. S. B. xxviii, p. 288 (18o9)
;

id. Cat. p. 109 ; Peten^, P. Z. S. 1865, p. 398, pi. xx ; Jerdon, Mam.
Ind. p. 210.

Ears large, pointed, posterior margin slightly concave below the

tip. Vibrissce numerous, several of them more than twice the

length of the head. Eur of the upper parts mixed with broad flat

spines having thickened edges. Tail hairy throughout, the hair

coarse but not spiny, and subdistichons, short near the body and
gradually increasing in length towards the tip of the tail. Five

pads on each palma, and 7 or 8 on the planta, including one long

inner metatarsal pad and t\\o or three outer, behind each other,

all but the first small. Claws overhung by hair. Mamma) one pair

pectoral and one inguinal (Blyth gives 2 pairs abdominal).

Colour above reddish bro\\n, below nearl}^ white, the colours not

passing into each other ; dorsal fur white at the base and for three

quarters of its length or more, tips above brown. Feet white or

whitish. Tail coloured like the back above and below, the extremity

sometimes whitish.
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Dimensions of au adult in spirit : head aud body 4j5 inches,

tail without hair 3-8, with hair 5, hind foot from heel 0-95, ear 0-8.

Basal length of skull 1-05, extreme length 1-25, zygomatic breadth

0-7.

Fig. 12ti.

—

Platacanfhoynys lasiurus.

Dixtrihution. Anaimalai and Travancore hills at elevations of

more than 2000 feet above ihe sea. There is a specimen in the

British Museum labelled Ootacamund, but I feel doubtful if the

locality is correct. The species has not been recorded froui

Ceylon.

Habits. The E-ev. H. Baker, who discovered Platacanthomi/s, in-

formed Mr. Blyth that the species lived exclusively in large ti'ees,

in which these rats hollowed out little cavities that they filled with

leaves aud moss. They were said by the hill-people to destroy

much pepper aud to do serious damage to angely and jack fruit

(Artocarpus incisa and A. int&jrifolia), also to be fond of fermented

palm-juice or toddy.

2ji
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Subfamily GERBILLIN.E.

Molars rooted, tubei-cular at first ; when they are worn, the

enamel forms transverse oval or lozenge-shaped patterns that after

a time coalesce in the middle of the tooth. Auditory bullae large.

Hind limbs elongate ; tail hairy.

This subfamily is found in Asia and Africa. A single genus is

Indian.

Gejius GERBILLUS, Desmarest (1804).

Syn. Merioncs, Ilh'ger (1811).

Tail long, hau-y, with a terminal pencil

of long hair. Head slightly elongate, ears

moderate. Mamma? 4 pairs : 2 pectoral, 2

inguinal. Large metacarpal pads.

Dentition : i. j? ui. g^. Upper incisors

grooved longitudinally, anterior molar in

both jaws composed of three transverse

elHptical or lozenge-shaped areas, the second
of two, and the third of one ; the posterior

upper molars with a more or less rudiment-
ary second ridge or heel, soon disappearing

with wear. Occipital region of the skull

broad.

Fig. 127.

—

(<J^) Upper
and {b) lower right

molars of G. indicus,

X 3.

Synopsis of Vidian and Ceylonese Species.

A. Size of a rat. Snout to vent exceeding 4 in.

a. Planta entirely naked G. indicus, p. 396.

b. Distal half of planta hairy ; ear 0-2o in G. hurriance, p. 398.

c. Whole planta hairy ; ear 0-45 in G. erythrura, p. 399.

B. Size of a mouse. Snout to vent less than 3-5 in.

a. Planta with 6 pads, proximal half naked .

.

G. nanus, p. 399.

h. Planta without distinct pads, hairy through-
out G. (jleuduiri, p. 400.

2U4. Gerbillus indicus. Tlw Indian Gerbiile or Anteloj^e Mat.

p. 184 ; Blanford, Eastern Persia, p. G.'i.

Mus (GerbiUus) indicus, Elliot, Mad. Journ. L. S. x, p. 211.
Gerbillus cuvieri and G. indicus, WaterJwitse, P. Z, <b'. 1838, p. 56.

Gerbillus cuvieri, Hutton, J. A. S, B. xv, p. 139.

Kama •««<« (antelope rat), H. : Jhenku indth; Beng. ; Pdndhardundir,
Mahr. ; I^e>7 z/e/A-a, Wadari ; Te/ ye//i«, Yenadi ; BiUa ilei, Cemavese.

Tail longer than head and body. Ears moderate, rounded,
thinly clad. Planta naked, distal portion granular. Two pads at
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base of three middle toes, oue inside the base of first and another
inside the base of fifth toe, four in all. Ejes very lax'ge.

Fig. 128.— Gerbillus indicus.

Colour light brownish rufous, varying from sandy brown to

fawn-colour above ; lower parts white, the colours sharply divided

at times (probably in summer fur only). Basal two-thirds or more
of dorsal hair leaden grey, a few longer hairs on the back, especially

towards the rump, with long black tips. Area above and behijid

the eye, a spot behind the ear, and the whole upper hp white.

Tail with a light bi'own band down each side, above and below

darker, the upper surface becoming blackish and clothed with

longer hairs towards the end, which is tipped with a pencil of

long dark hairs almost black. Feet whitish above. Planta pale

or dusky.

Dimensions. Head and body 5 to 7 inches, tail G to 8|, hind

foot 1'3 to 1*7, ear from head 0"5o to 0'7
; weight about 6 ounces.

Basal length of a skull 1"65, exti'eme length 1*85, zygomatic

breadth 1,

Distribution, Throughout India and Ceylon in suitable localities,

extending west into Baluchistan, but not east of the Bay of

Bengal.

Varieties. The Southern Indian form, G. cuvieri, is more slender,

with longer tail and limbs, the planta dusky, and the first hind

toe more proximally situated. Some specimens from Northern

India are, however, similar, and there appears to be a complete

gradation into the stouter typical G. indicus, which is found

throughout Northern India, Siud, Baluchistan, &c. In a typical

2e2
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male Madras specimen {G. cuvieri) the head and body measure 6"1

inches, tail 8-15, ear 0-7, hind foot 1*7
; and in a Baluchistan male

the corresponding dimensions are 5"9, 6'6, 0-7, and 1'4.

Habits. These have been described by Hardwicke, Elliot, and

Jerdon, The Indian gerbille is thoroughly nocturnal and very

rax'ely seen outside its hole by daylight. It inhabits uncultivated

plains and sandy downs, very often on the borders of cultivation.

Here it makes extensive burrows with numerous entrances, and
large central chambers from half a foot to a foot in length, con-

taining a bed of dried grass.

These rats feed upon i-oots and grass, especially luirayuJi (Cyno-

don dactjjlon), seeds and grain, and sometimes cause great damage
to the crops. In 1878-79 they ravaged the graiu-tielils in the

Deccan throughout several thousand square miles (Fairbank, J. A.
S. B. xlviii, pt. 2, p. 143), cutting down jawari {Holciia son/ham)

and bjijri (H. spicatus) stalks and feeding on the grain, part of

which they stored in their burro\\ s.

The ludian gerbille can make bounds of four or five yards at a

time, and, as McMasler relates, ofteu eludes dogs by its activity,

sometimes jumping over their backs. The female has 8 to 12

young at a birth, occasionally, it is said, even more.

265. Gerbillus hurrianae. Tlie Indian desert Gerbille.

(Terbillus iudicus, HiUton, J. A. S. B. xv, p. 137, nee Hardwicke.
Gerbillus evythrom'us, Jerdon, Mam. p. 185, App. p. iii, nee Gray.
Gerbillus liurriause, Jerdon, ib. p. 186 ; Blanford, Eastern Persia, ii,

p. 68.

Tip of the uose projecting so as partly to cover the nostrils.

Tail about equal to head and body. Ears small, rounded, hairy

outside. Distal half of planta hairy, proximal half with a con-

siderable naked area. Fur short. Transverse elliptical folds of

anterior upper molar united in the middle at an early stage of

wear. BuUre very large. Eyes moderate.
Colour light brownish grey (sandy grey) above ; sullied white

beloA^", the tA^'o colours passing into each other. Some skins are

rufescent above. Basal half of dorsal fur dark brown or leaden

black, tips of longer hairs, more numerous about rump, black. Tail

all round nearly the same colour as the back, except towards the

end, where the hairs are longer and black or dark brown. Face-

markings indistinct. Feet brownish ^hite above.

Dimensions. Head and body 5*5 to 6'75 inches, tail 5 to ^'o, with

hair 5-75 to 7, ear from crown 0-25, hind foot 1. A skull measures :

basal length 1"25, extreme length 1*4, zygomatic breadth 0*8.

Distribution. The dry regions of North-western India, Sind, the

Punjab, and Western Ilajputana, also Baluchistan and South
Afghanistan up to about 4000 feet above the sea.

Habits. This gerbille abounds in sandy desert or semi-desert, and
is particularly common in Sind and the Indian desert between the
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Indus and Eajputana, where its holes are found everywhere, especi-

ally at the roots of bushes amongst the sand-hills. It is commonly
seen out in the day, in the cold season at all events, and is by no
means shy. It feeds on various seeds, especially the nuts of Salva-

dora jJersica, and on roots.

266. Gerhillus erythrura. The Afghan GerUlle.

Gerbillus erytbroura, Gray, A. M. N. H. x, p. 266 (1842) ; Hutton,
J. A. S. B. XV, p. 139 ; Blanford, Eastern Persia, ii, p. 70.

Nostrils partly covered by a fleshy pad. Tail about equal to

the head and body. Ears rounded, moderate, hairy outside.

Planta covered with hair except a narrow band along proximal

part of inner margin. Eur soft, moderately long. Transverse

folds of anterior upper molar united in the middle at an early

stage of wear. Bullae very large.

Colour light sandy brown above, white below, the two passing

gradually into each other on the sides. Some specimens are

pale rufous above. Basal two thirds of the dorsal hair dark ashy.

A few long black-tipped hairs on the lower back. Eeet sullied

white above. A pale band above the eye, extending to the ear.

Tail more or less rufous-brown, not banded, uniformly coloured

all round to near the tip, when long blackish hair comes in at first

above and afterwards throughout.

Dimensions. An adult male in spirit measures : head and body
4"75 inches, tail without hair 4-75, with hair 5-5, ear from head
0*45, hind foot 1'3. A skull measures : basal length 1'35, zygomatic

breadth 0-95.

Distrihution. Throughout an extensive area in Afghanistan and
Southern Persia, keeping to considerable elevations. I shot speci-

mens at Mehtarzai near Quetta, where the species was obtained

by Hutton.
Habits. This species, like G. hurrianoi, makes its holes at the

roots of bushes or in sandy banks and mounds, generally in semi-

deserted tracts, but often near habitations. The animals may be

seen out feeding at all hours of the day in the cold season.

267. Gerbillus nanus. The little GerUlle.

Gerbillus uanus, W. Blanford, A. M. N. H. (4) xvi, p. 315 (1875) ;

id. Eastern Persia, ii, p. 72, pi. v, fig. 1.

Nostrils inferior in position, partly covered by the t:dout. Tail

long, more than one and a half times the length of the head and

body. Proximal half of planta smooth, naked ; distal half granular,

with scattered hairs and bearing three pairs of pads. Two meta-

carpal pads. Vibrissoe very long. Ears oval, thinly furred.

Colour pale fawn above, white below, the two colours blending.

Dorsal hairs ashy grey for basal two thirds. Tail light brown
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above, becoming rather darker at the tip, but not black, white

beneath, no hght bands down, the sides. Supercilium and sides of

face in front of tlie eyes with most of the vibrissse white.

Dhnensloiis. Head and body "2-8 inches, tail without hair 4'45, with

hair 4'85, hind foot ()'.S5, ear from orifice 0*45. A skull measures
1'05 in extreme length by 0*55 broad.

Distrihution. I first procured this Gerbille west of Gwiidar in

Baluchistan and have since obtained it at 8ukkur and at Laki

near 8ehw;iu in Sind. It appears rare. A very similar, probably

identical, forui is found in Arabia and on the Abyssinian coast-

land.

^68. Gerbillus gleadowi. The little Jiairif-footed Gerhille.

Gerbillus gleadowi, Murray, A. M. N. H. (o) xvii, p. 240 (1886).

Nostrils inferior, partly covered by snout. Tail more than one

and a half times the length of the head and body. Planta thinly

covered with hair throughout ; no distinct pads, an irregular swelling

at the base of the toes. Palma sA^ollen, hairy, with one large

naked pointed metacarpal pad near the base of the rudimentaiy

pollex. Ears well clad.

Colour rufous-fawn above, white below, the two colours well

defined, basal two thirds of dorsal fur slaty. Tail almost uniform

pale brownish, paler below, whitish near the tip ; the terminal

pencil brown above, white below. Supercilium, sides of face in

front of the eyes, and all vibi'issa? except the uppermost white ; a

rufous cheek-patch.

Dimensions. Head and body 3'25 inches, tail without liair 5,

with hair 5*4, hind foot 1. Extreme length of skull 1'12, basal

length 0-9, breadth 0-6.

Distrihution. Rohri district. Upper 8ind, is the only locality

whence this Gerbille has hitherto been obtained.

Gerbillus siuinJioei (Scully, A. M. N. H. (5) viii, p. 228, 1881) is

rather larger than G. (jleadoivi, but much like that species, except

that it has a Aery much shorter tail, the palma naked, and two
metacarpal pads. Planta hairy throughout. Head and body 8"4

inches, tail without hair 3-1, with hair 3-5, hind foot 0-93. Pound
halfway between Kandahar and the Kojak Pass, and to be looked

for around Quetta. Several species of Gerbillus inhabit Central

and Western Asia and Africa, but none are found hi Burma, the

Malay Countries, or Southern China.

Subfamily MURINtE.

Molars rooted, tubercular at first, the tubercles on the u])per

molnrs disposed in a triple row longitudinally. AVhen worn the
molars exhibit transverse lamintc of enamel. Tail elongate, scaly,

and in general nearly naked.
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The Indian genera are thus distinguished :

—

A. Tubercles on anterior lower molars in 3 longitudinal

series Hapalomys.
B. Tubercles on lower molars in 2 series.

(I. First and fifth digits of all feet with flat nails . . Vandelruria.
h. Pollex and hallux only with flat nails, crowns of

molars deeply grooved longitudinally CHiROPODOJiys.
c. Pollex (thumb) only with a flat nail, other digits

(except hallux in Mas chiropus) with compressed
claws ; crowns of molars not deeply grooved.

«'. Upper incisors not grooved.
ii". Dorsal fuv wholly or chiefly composed of

hair,

a. Form slender ; transverse laminfe of molars
considerably curved Mus.

/3. Form stout: laminae nearly or quite straight Nesocia,
b" . Back entirely covered with stout spines . . Acomys.

v. Upper incisors grooved longitudinally GoLrNDA.

Genus HAPALOMYS, Blyth (1859).

Hallux terminating in a broad tip bearing a flat nail. Each of

the other digits (except the rudimentary pollex) swollen at the end
into a lobe, which is deeply grooved
longitudinally above, pitted at the

anterior end of the groove, and trans-

versely furrowed below to the end
like the remainder of the digit.

The claws, which are blunt and but
little curved, apparently lie in the

groove, especially in the fore feet,

a b which have much shorter claws than

^. ,,-.„ ^ p , ,
the hind feet. In both, however,

i*is. IJv.—Crowns oi (a) upper j.i ^' c i.i j- -j • j i ^

and (b) lower right molars of Jf^^
^^P^ ^^ ^^e digits project beyond

H. lo7igicaudatus, x3. the claws. Tail long, terminal por-
tion flattened laterally. Skull with

the nasals short, anterior border of zygoma-root vertical. Incisors
smooth, lower incisors very broad : the t\^'0 anterior molars in both
jaws with tubercles arranged in 8 longitudinal series.

This genus, containing a single known species, differs from all

other_ Murida? in having the tubercles of the anterior lower molars
triserially arranged.

269. Hapalomys longicaudatus. Berdmore's Bat.

Hapalomj^s longicaudatus, £h/fli, J. A. 8. B. xxviii, p. 296 (1859),
xxxii, p. 353; id. Cat. p. 112 ; id. Mam. Birds Burma, p. 38.

Fur soft, dense and long. Tail much longer than the head and
body, scaly and ringed, ^ith short fine hair that becomes longer on
the terminal third of the tail. Ears short, rounded, scantily clad
with long hairs. Feet short. Foot-pads large, peculiarly marked
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with irregular concenti'ic lines ; both metatarsal pads elongate,

the hindmost greatly so and much curved. Mammse 8 : 2 pairs

pectoral, 2 inguinal. Vibrissa^ numerous, fine, longer than the head.

Colour brown above, dull white belo\^'. Dorsal fur slaty for the

basal two thirds, then glistening brown with black tips and a few

long hairs of very fine texture interspersed. Whiskers black, and

there is a tuft of fine blackish hair anterior to the ears (Blyth).

Dimensions of a female in spirit : head and body 5 inches, tail 8,

ear from crown 0-25, hind foot 1-1 ; length of skull 1*4,

breadth 0-8.

Distribution. Discovered by Major Berdmoi'e at Schwe Gyeng,

on the Sittoung River, Burma, in 1859. There is also in the

Indian Museum, Calcutta, a specimen from Tavoy.

The terminal fourth of the tail is distinctly compressed laterally

in the type specimen. Further specimens are required to show

whether this is an individual character.

Genus VANDELEURIA, Gray (1842).

First and fifth toes on all feet partially opposable and furnished

with a flat nail, not a clau-. Claws on the remaining digits small.

Hind foot long, plantar pads large ;
proximal metatarsal pad very

elongate, quite as near to the heel as to the base of the middle toe.

Tail very long, but without lengthened liair. Mkull short, anterior

palatine foramina moderate, anterior border of zygoma-root vertical,

not emarginate above. Molars broad, transverse bauds of enamel

deeply folded. Lower molars as in Mus. Incisors narrow.

One species only is known.

270. Vandeleuria oleracea. Tlu lonr/-failed Tree-Mouse.

Musoleraceus, Bennett, P. Z. S. 1882, p. 121 ; Mliot, Mad. Jour. L. S.

X, p. 214 ; Bh/th, J. A. S. B. xxxii, p. .344 ; id. Cat. p. 120 ; Jerdou,

Mam. p. 202."

Vandeleuria oleracea, Oray, A. M. N. H. x, p. 265 (1842) ; W. Sclater,

P. Z. S. 1890, p. 532, pis. xliv, fig. 4, xlv, fig. 10 : Thomas, P. Z. S.

1886, p. 05.

Mus (Vandeleuria) dumeticola and Mus povensis, Hodyson, A. M.
N. H. XV, pp. 268, 269 (1845).

Mus badius, BIyfh, J. A. S. B. xxviii, p. 295 (1859) ; id. Cat. p. 120
;

id. Mam. Birds Burma, p. 41.

Mus nilagiricus, Jerdon, Mam. p. 203.

Mus fVandeleuria) oleraceus, Anderson, An. Zool. lies. pp. 309, 313;
Thomas, P. Z. S. 1881, p. 556.

Marad ilei, Can. ; Meina Yelha, Tel. of Yauadis.

Fur soft. Tail much longer than the head and body. Ears

thinly clad with hair, large, rounded. JMamma^ 8 : 2 pairs pectoral,

2 inguinal.

Coheir above light chestnut-red, varying ]"rom bright to dull,

below white. Basal | or more of dorsal hairs dark grey, termin-
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ations rufous, a few loug black tips intermixed on the rump.
Ventral hair white throughout. Tail uniformly dark. Feet white.

One specimen from Fatigarh, obtained by the late Mr. A. Anderson,
has a rufous cross on the breast.

Dimensions. Head and body 2-2 to 3 inches, tail 3-5 to 4-5, ear
about 0-5, hind foot 0-7 ; length of skull 0-85. Mus nilagiricus is

slightly larger, head and body 3*5, tail 5.

Distrihution. Throughout India (except in the extreme north-
west), Ceylon, Assam, and Burma, extending to Yunnan. This
species ascends the Himalayas to a moderate elevation and is

found, if M. niloj/iricus is the same, on the top of the Nilgiris.

Habits. The present species inhabits trees and shrubs, and makes
a nest, usually of grass or grass and leaves, in the branches. The
nest is often found in palms or bamboos, occasionally on the roofs
of houses. Three young on one occasion, and four in another were
brought to me in a nest. The animal is very active.

Genus CHIROPODOMYS, Peters (1868).

Hallux and rudimentary pollex with flat nails instead of claws,
the other digits with strong much-curved claws. Plantar pads
broad, oval. Skull short and broad. Anterior palatine foramina

short. Anterior border of zygoma-root
outside the infraorbital foramen vertical

throughout, not emarginate above. Incisors
narrow, not grooved. Molars tubercular,
the transverse bands of enamel on the worn
surface much more deeply plicated than in

Mus, lower molars with a broad outer cin-
gulum. Crowns of all the molars, above
and below, when worn, traversed by two

Fig. 130.—(a)Upper and deep longitudinal furrows, one furrow, on
(6) lower right molars the lower molars, just inside the cingulum.

• o{C.gh>mdes,xQ. A single species.
^

271. CMropodomys gliroides. Tlie penicillate-tailed Tree-Mouse.

Mus gliroides, BIyth, J. A. S. B. xxiv, p. 721 (1855), xxxii, p. 345

:

td. Cat. p. 120.

Mus peguensis, Blyth, J. A. S. B. xxviii, p. 295 (1859), xxxii, p. 345,
xxxiv, p. 193; id. Cat. p. 116; id. Mam. Birds Burma, p. 40.

Chn-opodomys penicillatus, Peters, MB. Akad. Berl. 1868, p. 448,
pi. 1 ;

Boria, An. Mus. Civ. Genova, ser. 2% iv, p. 631.
Chiropodomys gliroides, Thomas, P. Z. S. 1886, p. 78 ; W. Sclater,

P. Z. S. 1890, p. 632.

Pur soft, dense and even. Tail much longer than the head and
body, thinly clad with hairs, which are short near the root of the
tail but become longer towards the tip. Feet short and broad.
Ears large, nearly naked, rounded. Vibrissi© copious and long.
Mammse 4, all abdominal.
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Colour browD, not dark nor rafous, above, wbite or buffy white
below. Basal | of dorsal hair dark leaden grey, terminal portion
light brown (fawn-colour), passing into darker brown at the end.
A few longer black tips are scattered on the back. Ventral fur
white throughout, A dark mark generally on each hind foot,

remainder of the feet white. Tail dark throuefhout.o
Dimensions of a male in spirit : head and body 3 inches, tail 4*5,

ear 0-6, hind foot 0-75. A skull measures 0-93 in length.

Distribution. Khasi hills, Kakhyen hills, near Bhamo, Manipur,
Schwe Gryeng, Malacca, Java, and Borneo.

Gemis MUS, Linn. (1766).

Form slender. Muzzle pointetl ; tail long, scaly. Pur soft or

spin}^ the spines when present fine and mixed with hair. Pollex

rudimentary, Avith a small flat nail, all other toes (except in

M. chiroims) \A'ith compressed claws.

Molars tubercular in the young ; the

tubercles of the upper molars in a triple

longitudinal row, of the lower molars in

a double row. The teeth when worn
crossed by curved or folded transverse

laminae. Incisors smooth, not grooved
nor sculptured. Vertebrae : C, 7, D. 13.

L, 6, S. 4, C. 26-32.

Thegeuus is cosmopolitan and is largely

represented in ludia. A great number
of specific names have been given by
^•arious naturalists, and owing to im-
perfect descriptions, and to the diificulty

of comparing the types, many of which
were in England, Blyth in 'A Memoir

of the Eats and Mice of India,' published in 1863 (J, A, S. B.

xxxii, p. 327), could only collect togetlier the descriptions of

about 50 nominal forms and indicate their affinities. Jerdon

followed Blyth, and it was not until Thomas in 1881 re-examined

Gray's and Hodgson's types \\\t\\ the aid of a large collection of

Indian specimens that any important reduction of the overgrown

list of names could he effected. Some additional identifications of

Blyth's and Anderson's species have since been made by Mr.

Thomas, and a few more are now added by the examination of

some of Blyth's types, for the loan of which 1 am indebted to the

Trustees of the Indian Museum, Calcutta, and to Mr, W. L. Sclater,

who has independently examined the series in the Calcutta Museum
aud has come to conclusions that agree with my own (P, Z, S.

1890, p. 522). In the present work, by the aid of several observers,

an attempt is made to identify all Indian, Ceylonese, and Burmese
species hitherto described.

Fig. 131.—(«) Upper and

{Ji) lower riglit molars of

M. raituK (M. rufcseent;),

X 4.
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S)jnopsis of Tndicni, Ceijlonese, and Burmese Sj^ecies.

A. Six pads on planta ; ears not covered with long

hair ; third upper molar much smaller than

second.

a. Large, head and hody 4 to 9 inches
;
prox-

imal plantar pad elongate, double length of

next pad. (Rats.)
a'. Lower surface of tail not white or not

sharply divided from colour of upper
surface.

a". Hair on terminal portion of tail not

white,

ft". Outer border of infraorbital foramen
deeply emarginate above.

a*. Tail as long as head and body or

longer.

a. Head and body 5 to 8 in., hind

foot 1"2 to r45; mammae 10
-12 M. rat Ills, p. 400.

/3. Head and body 4 in., hind foot

0'9 ; mamma; 8 M. conculor, p. 408.

b*. Tail shorter than head and body,

hind foot l"o to 1'7 M. decumanus, p. 408,
f. Outer border of infraorbital foramen

slightly emarginate above ; hind

foot 1 inch M. fnlcescens, p. 409.

b". Hair on terminal portion of tail white
all round.

«'. Colour above grey.

ft*. A brownish tinge on back; hind
foot 2 inches M. bowersi, p. 410.

/;'. Back pure grey ; hind foot 1'4 . . M. berdmorei, p. 410.

¥. Colour of upper parts brown ; hind
foot 1-3

._
M. blnnfordl, p. 411.

h' . Lower surface of body and tail white,

or nearly white, sharply separated from
colour of upper parts,

a". Hallux with a compressed claw%
«*. Colour above rich rufous-brown .... M.jerdoni, p. 411.

6^ Colour above greyish brown M. nivewenter, p. 412.
6", Hallux opposable, with a flat nail .... M. chiropus, p. 413.

b. Small, head and body less than 4 in.
;
prox-

imal plantar pad not double length of next,

and generally rounded. (Mice.)

a'. Tail not shorter than head and body.

a" . Hind foot without claws not exceeding
0'7 in. ; mammpe 10.

a^. Lower parts fulvous or dusky M. muscidus, p. 413,

b^. Lower parts white M. bactrimms, p. 414,

b". Hind foot exceeding 0'7 in.

a^. Fur dark brown above.

a*. Malar bone concave externally . . 3f. sn/ditnis, p. 41o.
6*. Malar convex externally M. tiifididus, p. 41o.

6^ Fur chestnut above ; mamrase 6 . . . . M. arianus, p. 416.
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h'. Tail shorter than head and body.

a". Fur spineless or mixed with flexible

spines.

«\ Ear laid forward extending to eye . . M. cervicolor, p. 417.

P . Ear not extending to eye M. budvga, p. 416.

b ". Dorsal fur mainly or wholly of inflexible

spines M. plah/thri.r, p. 418.

B. Four or five plantar pads.

o. Back dark brown ; hind foot about 1 in. . . 31. mctfada, p. 410.

h. Back sandy or fawn-colour; hind foot 0*7 in. M. (/hadoivi, p. 420.

C. Ears covered with long hair; hind foot 0-.32in. M. (-ri/t/irotis, p. 420.

D. Second and third upper molars equal in size

;

hind foot 1 inch M. humei, p. 421.

272. Mus rattllS. The common Indian Mat.

Mus rattus, Lijin. Si/st. Nat. i. p. 83 (1766) ; Blyth, Cat. p. 113; W.
Sdater, P. Z. S. 1890, p. 523.

INIus alexandriuus, Geof. Desc. de VUffy^'^e, Hist. Nat. ii, p. 733,

Atlas, pi. V, fig. 1 (1812) ; Scidhj, P. Z. S. 1881, p. 204 ; Thomas,
P. Z. S. 1881, p. 533.

Mus indicus, Geoff"., Besm. Mam. p. 299 (1822), nee Bechstein.

Mus rufescens and asiaticus, Gray, C/iarles2cort/i's Maq. N. II. i,

p. 585 (18.37).

Mus rattus and flavescens {nee Waterhousi'), Elliot. Mad. Jour. L. S.

X, pp. 212, 214.

Mus brunneusculus, rattoides, nitidus, and horeites, Ilodt/.-^on, A. M.
N. H. (1) XV, pp. 267, 268 (1845).

Mus a;quicaudalis, Hodgson, A. M^ N. H. (2) iii, p. 203 (1849).

Mus nemoralis, Blyth, J. A. S. B. xx, p. 168; id. Cat. p. 114.

INIus kandianus, Kelaart, Blyth, ibid. p. 169.

Mus rattus, ceylonus, flavescens, nemoralis, and asiaticus, Kelaart,

Prod. pp. 58, 61-63.

Mus robustulus, Blyth, J. A. 8. B. xxviii, p. 294 (1859) ; id. Cat.

p. 114 ; id. Mam. Birds Burma, p. 39.

Mus crassipes, Blyth, J. A. S. B. xxviii, p. 295.

Mus (Leggada) andamanensis, Blyth, J. A. S. B. xxix, p. 103 (ISl'O)
;

id. Cat. p. 114.

Mus rattus, andamanensis, nemoralis, rufescens, robustulus, nitidus,

horeites, and fequicaudalis, Blyth, J. A. S. B. xxxii, pp. 338-344.

?Mus infraliueatus, Blyth, Cat. p. 116 (no description).

Mus rattus, infi-alineatus, brunneus, rufescens, and nitidus, Jcrdon,

Mam. pp. 194, 197-201.

Mus palmarum, Zelebor, Novarareise, Siiuyeth. p. 26, pi. 3.

Mus sladeni and yunnanensis, Anderson, An. Zool. Pes. pp. 305, 306.

Mus rattus rufescens, Thomas, P. Z. S. 1881, pp. 57, 71.

Chuha, Miisa, II. ; Gaclma-indur, Beng. ; Kart yclli, Tam. ; Ghas-
miyo, Cing.

Fur variable, occasionally mixed with fine spines, more often

spineless. Tail generally longer than the head and body (more
rarely about equal or a little shorter). Ears moderately large, ex-

tending to the eye or occasionally beyond it, when laid forward.

Mainmse 10-12 : 2 or 3 pairs pectoi-al, 3 inguinal. Foot-]iads 5 on
the foi'e foot, 6 on the hind, the hindmost of the latter (proximal

metatarsal pad) considerably elongated.

Skull very slightly convex above, the nasals sometimes greatly
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produced. Lower portion of tmterior border to zygomatic process

of maxillary vertical, or slanting upwards and forwards, above

rounded off to a deep emargination. Lower part of iutVaorbital

foramen narrow, witb a swelling in front on the maxillary bone.

The fronto-parietal area pyriform, the low crest bordering the

parietal region convex throughout. Incisors narrow ;
first upper

molar much larger than the second, which is nearly double the

size of the third.

Colour above in Indian specimens usually brown, more or less

rufous or occasionally yellowish brown ; more rarely blackish brown
or black ; below generally white, frequently sullied, sometimes

brown or grey and occasionally w ith a white, fulvous, or grey median

baud. Basal three fourths of the dorsal hairs dark grey, the ter-

minal fourth mostly light brown, mixed with longer black tips.

AVhen spines are present they are whitish near the base. Tail

generally the same colour throughout, but sometimes paler beneath.

Feet generally white. Incisors orange.

Dimensions. Head and body 5 to 8 inches, tail 5 to 9 or even

more, hind foot without claws' 1-2 to 1-5 ear 0*7 to 1. An average

skull is I'o long by 0-75 broad.

Distribution. Almost world-wide, doubtless from being intro-

duced. Probably indigenous in India and found throughout the

country, also in Burma and Ceylon, from the sea-level to an eleva-

tion of at least 8000 feet.

Varieties. The typical Mus rattus of Europe, the blaclc rat, is

doubtless an introduced form. This variety is occasionally found

in various parts of India, chiefly large ports, whither it has probably

been brought by shipping. Besides this there are three Indian

varieties requiring notice:

—

1. M. alexandrinus.—Size generally large ; colour above brown

without much rufous tinge, below usually white. The tail is

longer than the head and body. This form is found in Western

India and extends thence to Northern Africa. Some specimens

from Simla have the uuder surface of the tail quite white.

2. Mus nitidus.—This differs from the last in having finer fur

often mixed with numerous spines, and in the tail differing

but little in length from the head and body, being sometimes

rather longer, sometioies a little shorter. Soles of feet often

white. The common Eastern Himalayan form.

3. Mus rufescens.—A more slender and frequently smaller

variety, with a long tail, generally spinous hair, and a rufous

or yellowish-brown tint. The variety chiefly found in the

Indian Peninsula, Ceylon, and Burma. More arboreal than

the others.

Thomas, from whom I take most of these details, has shown that

the length of the nasal bones varies in specimens from one locality

from 46 to 69 per cent, of the length of the skull.

Mus infralineatus was founded on a small short-tailed specimen

with a dark median line on the chest ; Mus andamanensis on a very

spiny variety (I have examined the type) ; and Mus ywnmnensis on
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a form with unuwually short hind feet. Like most widely dii^iised

forms, this species is very variable.

Habits. This rat is found both on the ground, where it burrows,

and in trees, where it builds nests amongst the branches. In the

Laccadive Islands and other places it inhabits the crowns of cocoa-

nut palms, and is said never to descend to the ground, but to Uve

on the nuts and to do great damage by biting them off when unripe.

It is common in houses everywhere, oft^n living in the roofs. It

feeds chiefly on fruit, grain, and vegetables, but is more or less

omnivorous, though less carnivorous than M. decumanus. The

young, which are produced several times in the year, ai^e usually 7

to 9 in number and are born with the eyes closed.

273. Mus COncolor. The little Burmese Rat,

Mas conculor, Blyth, J. A. S. B. xxviii, p. 295 (1859), xxxii, pp. 7-j,

344: id. Cat. p. 116; id. Mam. Birds Burma, -p. 40; Andersoji,

Fauna Mcrgui Archip. i, p. 341 ; W. Sclater, P. Z. S. 1890, p. 520.

Fur harsii, chiefly composed on the back of flattened hairs or flne

spines. Tail longer than the head and body. Ears reaching the

eye when laid forward. Hindmost metatarsal pad elongate.

Mamma) 8 : 2 pairs pectoral, 2 inguinal. Skull similar to that of

21. rattus in shape though much smaller ; third upper molar about

half the size of the second.

Colour above brown, slightly rufeseent, lower parts paler brown ;

basal half of the dorsal hair grey, which passes gradually into

brown, the tips being dark brown (probably black in fresh skins),

fur of lower parts grey at the base. Tail brown throughout.

DimeHsions of an adult male in spirit : head and body 4 inches,

tail 4-35, ear from crown 0-45, hind foot 0-92
; in another 4-5, 5-25,

0-55, and 1 ; in an adult female 4-1, 4-85, 0-55, and 0*85 ; extreme

length of skull 1-1.

Distrihation. Hitherto only recorded from Pegu and Tenasserim

(Thayet Myo, Schwe (xyeug, the neighbourhood of Moulmein,

Mergui and the Mergui Archipelago), but probably found also in

Malacca.

A house-rat, inhabiting wooden buildings, and especially the

thatch. This species is a small rat rather than a large mouse, and

is structurally a miniature of Mus rattas.

274. Mus decumanus. llie brown Rat.

Mus decumanus, Pallas, Glires, p. 91 (1779) ; Elliot, Mad. Jour. L.

S. X, p. 212 ; Kelaart, Prod. p. 59 ; Blyth, J. A. S. B. xx, p. 167,

xxxii, p. 335; id. Cat. p. 113; id. Mam. Birds Burma, p. 39;

Jerdon Mam. p. 195; Thomas, P. Z. S. 1881, p. 532.

^lus decuinnnoides, Hodyson, ./. A. S. B. x, p. 915 (no description ).

:Mus Lrunueus, ILodyson, A. M. N. II. xv, p. 206 (1845).

Chuha, Ghar-ka-chnha, II. : Di'msa-indur, Beug. ; Kut6-elli, Tarn.

Manei-ilei, Can.; Gaval-Mii/o, Cing. ; Kymcl;, Burmese.
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Fur coarse aucl harsh. Tail shorter thau the head aud bod3\
Ears short. Feet large. Mammae 10-12.

Golour above brown, darkest on the back ; lower parts white, or

whity brown or light brown. Underfur dark-coloured throughout
the body, on the back slaty grey ; the terminal portion of the dorsal

hairs in general light brown, but numerous longer black hairs are

intermixed. Tail brown throughout.

Dimensions. An adult male measured : head aud body 7 inches,

tail 6-25, ear from orifice 0-77, hind foot 1-65; another, head and
body 8, tail 6 ; a third 10-5 and S-25, and probably even larger

specimens might be found. Basal length of an average skull 1-65,

extreme length 1-8, zygomatic breadth 0-9. A large Calcutta male
skuU is 2-15 inches long.

Distribution. This rat is certainly not indigenous in India, though
now found in all large towns and villages, along the banks of

navigable rivers and on high roads. It is unknown in Persia, and,

it is said, in Afghanistan, but will probably be introduced when
wheeled carriages take the place of pack animals in those countries.

The source whence this rat has been distributed throughout the

world is probably Chinese Mongolia.
Habits. As is well known, the brown rat is ouniivorous and

voracious ; it is essentially parasitic, living about human habitations

and cultivations, burrowing in houses, banks of helds, drains, &c.

It is excessively prolific, breeding several times in the year, and
producing from 4 to 12, or at times even more, young at a birth.

The brown rats in Calcutta grow to a large size and are often

mistaken for bandicoots. They probably attain similar dimensions
in some other Indian towns.

275. Mus fulvescens. The chcsinut Bat.

Mus fulvesceus, Grai/, Cat. Mam. ^-c. Xejjal ^- Thibet B. M. (1)

p. 18 (1846) ; Thomas, P. Z. S. 1881, p. 537 ; JF. Sclater, P. Z. S.

1890, p. 524.

Mils caiidatior, Hodgson, A. M. N. H. (2) iii, p. 203 (1849) (uo
description) ; Jenlon, Mam. p. 201 ; ? Blyth, Mam. Birds Burma,
p. 40.

? Mus cinnaniomeus, Blyth, J. A. S, B. xxviii, p. 294 (1859), xxxii,

p. 341, xxxiv, p. 193 ; id. Cat. p. 115.

Pur soft, generally without spines, but sometimes with flat spines

intermixed. Tail longer than the head and body and having the

hairs near the end a little longer and thicker than near the base.

Teeth small. Anterior edge of zygomatic process of maxillary

nearly vertical and but slightly em arginate above, much less so than
in other species. Mammae 8 : 2 pairs pectoral and 2 inguinal.

Colour above bright rufous-brown, the back but little darker than
the sides, sometimes mixed with grey ; below white, and in one skin

with a fulvous band down the middle of the breast. The dorsal

and ventral colours sharply separated on the sides. Basal | of

doi'sal hair leaden grey, terminal portion yellowish brown, the
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extremities dai'ker, a few longer hairs black-tipped. Spines when
present whitish except at the end. Tail dark, the same colour above
as below.

Dimensions. Head and body .o"25 to 6, tail 7 to 8*4, ear from
outer base 0-!», hind foot 1 ; total length of skull 1-3, breadth 0-6

;

weight 2i oz.

Distribution. JN'epal and Sikhim. Several .specimens were obtained

at Darjiling in houses by Mr. Hodgson.
Mus cinnamomeus, Blyth, was united to 3Ii(S caudatior, which is

the same as Mus fulvescins, by Mr. Blyth himself. The colour,

however, is much paler, the teeth considerably larger, and the

anterior border of the maxillary zygomatic process much more
emarginate. The type of M. cinnamomeus was from Schwe Gyeng,
Burma, and measured, head and body about 6 inches, tail 7'75,

hind foot V2o. Further specimens are required to show whether
this is the same as M. fulvescens or distinct.

276, Mus iDOwersi. Andersons Rat.

Mus bowei'si, A^iderson, An. ZooL lies. p. 304, pi. xvii (1878) ; Thomas,
P. Z. S. 1886, p. 62; W. Sclater, P. Z. S. 1890, p. o24, pi. xliv,

fig. 2 (skull).

Fur thin, harsh and coarse, without spines, growing from the

roots in small tufts of 3 or 4 hairs. Tail exceeding the head and
body in length, and but thinly clad with very short hair. Ears
large, almost naked. Mammic 8 : pectoral 2 pairs, inguinal 2.

Skull long, fronto-nasal portion elongate, and very straight

above. Infraorbital foramen ^^'idely open below ; the anterior

border of the maxillary zygomatic process vertical at the lower base,

then rounded, deeply emarginate above.

Colour above dark greyish brown (earthy brown), slightly

grizzled, sides paler, lower parts white or pale yello\^\ No dark
grey underfur ; dorsal hairs whitish at the base, becoming gradually

darker till they are blackish brown near the end, the extreme tip

whitish. Longer piles ai-e intermixed having long black points.

Tail brown throughout, except the terminal portion, varying fi-om

jg- to ^, which is pale with white hair.

Dimensions. Head and body 9 inches, tail 10*25, ear I'lo, hind
foot 2-15

; basal length of skull 1*9, extreme length 2*1, zygomatic

breadth 1-1,

Distribution. Hotha in Yunnan, Machi in Mauipur, Karennt^e, and
Tenasserim (Fea). Probably a tree-rat. A single specimen from
the Andamans in the British Museum belongs either to a variety

of M. howersi or to a closely allied form.

277. Mus berdmorei. The (jreii Rat.

Mus berdmorei, Blyth, J. A. S. B. xx, p. 173, note (1851), Pxxiv,

p. 712, xxxii, p. 343: ThumuK, P. Z. S. 1886, p. 62 : W. Sclater,

P. z. s. i«to, p. .-,i>.-,.
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Fur coarse, moderately long, without spines. Tail about the

same length as the head and body. Ears rounded. Nasal portion

of skull long ; the upper molars proportionally small, very distant

from the incisors, which are directed forward. Mammae 10.

Coloiw above dark ashy grey, grizzled or speckled, without any
rufous or yellow admixture, belo\\' white. Dorsal hairs slaty grey

from the base to near the tip, then there is a whitish subterminal

ring and a blackish tip, the latter often wanting. Tail bicoloured
;

the upper surface of the basal half brown, the lower surface of the

basal and the whole of the terminal half pale, with whitish or white

hair. Feet white.

Dimensions taken from skins : head and body 7 inches, tail 6"9,

hind foot 1'4, ear from crown 0-65
; total length of skull about 1"5,

zygomatic breadth 0'8. Some skins may indicate a larger size.

Distribution. The type, of which only the skull is now preserved,

came from Mergui ; specimens have since been obtained by Mr. Fea
east of Moulmein, by Mr. Hume in Manipur, and I have a skin

from the Khasi hills. From these the above description is taken.

278. Mns blanfordi. The ivhite-tailed Rat.

Mus blanfordi, Thomas, A. M. N. H. (5) vii, p. 24 (1881) ; id. P. Z. S.

1881, p. 541, pi. 1.

Fur long and soft, without spines. Tail longer than the head and
body, hair on the terminal portion conspicuously longer and
thicker. Feet bi'oad, digits short. Mammae 6 in the only female

examined : 1 pair axillar, 2 inguinal. Fronto-pariotal suture of skull

forming almost a right angle in the middle. Anterior palatine

foramina long.

Colour brown above, white below, the sides paler than the back.

Basal three quarters or more of the dorsal fur leaden grey, terminal

portion light brown or isabelline, the longer hairs on the back with

long black tips. Feet white in old specimens, brownish in younger
individuals. Tail brown at the base and for half to three-quarters

the length, the terminal portion pale, clothed wdth longer white

hairs.

Dimensions of adult male in spirit : head and body 6 inches,

tail 8, hind foot 1-33
; extreme length of skull 1-65, basal length 1'6,

zygomatic breadth 0'8.

Distribution. Madras Presidency. This species has been found
]iear Cuddapahby Col. Beddome, on the Nilgiri hills by Mr. Davi-
son, and on the Shevaroys by Mr. Daly. It is probably a hill form.

279. Mus jerdoni. The bicoloured Eat.

Leggada jerdoui, i?/_yf/(, J". A. S. B. xxxii, p, 350 (1863); Jerdon,

Mam. p. 209.

P Mus octomammis, Hodc/son, Cat. Mam. S^-c. Nepal ^- Thibet B. M>
2ud ed. 1863, p. 10 (no description),

Mus jerdoni, Bhjth, Cat. p. 121 ; Thomas, P. Z. S. 1881, p. 537.

Fur long, usually mixed with flattened spines. Tail considerably

2r
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longer than the head aud body. Mammae 8 : 2 pairs pectoral,

2 inguiual. Planta short. Earsl arge. Skull nearly flat above ;

nose elongate, anterior border of maxillary zygomatic process

convex below, concave but not deeply emarginate above ; bullse

small.

Colour above bright rufous-brown, darker on the back than on
the sides, lower parts white, the colours sharply divided. Basal

three-fourths of dorsal hair slaty grey, tips dull orange, the spines

whitish with long black tips ; ventral hair white throughout.

Tail distinctly bicoloured throughout, dusky above, white below,

the two colours contrasting strongly. Feet, as a rule, white, but
the dark colour of the tarsus sometimes extends to the base of the

digits.

Dimensions. Head and body of an adult female o"5 inches,

tail 7, hind foot 1-2, ear from orifice 0*75. Of another the head

and body measured 5-4, tail 8-5. Basal length of a skull V'S,

extreme length 1*5.

Distribution. Eastern Himalayas at elevations of from 4000 to

7000 feet, Khasi hills, Tenasserim (Fea), Java, and perhaps
Formosa {M. coxinr/i)- probably a hill-species everywhere. The
AVestern Himalayan specimens mentioned by Jerdon are referred

by Thomas, probably with justice, to another species.

280. Mus niveiventer. The ivhite-helUed Rat.

Mus (Rattus) niviventer, Ilochjson, J. A. >S. B. v, p. 234 (1836)

;

Blytli^ J. A. S. B. xxviii, p. 29o, xxxii, p. 342.

Mus uiviveuter, Jerdon, Mam. p. 200; Thomas, P. Z. S. 1881,

p. 540.

Fur of moderate length, sometimes thickly mixed with flattened

spines, sometimes without spines. Tail a little longer than the

head and body, with the hair towards the tip rather longer aud
thicker than elseAvhere. Skull very similar to that of 31. jerdoni.

Colour dull brown above, with more or less of a greyish tinge,

sides a little paler than the back, lower parts white, the colours

sharply divided on the sides. Basal two-thirds or more of the

dorsal fur leaden grey, spines whitish, terminal portion of hairs

isabelline (whity browu), the spines with long black tips. Feet

whitish. Tail distinctly bicoloured, the upper surface dark brown,

lower whitish or white.

Dimensions. Head and body 5*2.5 inches, tail 6, hind foot 0'92
;

extreme length of skull about 1-3. Blyth gives larger dimensions

for specimens from Mussooree.

Distribution. Himalayas from Simla to Katmandu in Nepal.

Jerdon adds Darjiling, but he possibly mistook spineless specimens

of M. jerdoni for the present form.

Besides being much greyer in colour, the present species is

distinguished from J/, jerdoni by having a comparatively shorter

tail.
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281. Mus chiropus. Fea's Mat.

Mus chiropus, Thomas, Ann. Mus, Civ. Gen. 2a,x (1891).

Similar in size and proportions to 31. jerdoni, but with the hallux

opposable and, like the pollex, furnished with a flat nail in place

of a claw. Fur long, not spinous, but with a few flattened bristles

intermixed. In the skull the anterior border of the maxillary

zygomatic process slopes slightly backward from the lo\^'er end,

and is nearly straight throughout, being scarcely emarginate

above.

Colour above rufous-brown, sides and outer surfaces of limbs

bright rufous, lower parts white, the colours sharply defined. Tail

dark above, pale below.

Dhneitsions. Head and body of an adult male in spirit 5 iuches,

tail 8, hind foot 1-2, ear 0-6 ; basal length of skull 1-25, extreme
length 1"5.

Distribution. Karennee. A single specimen was obtained by
Mr. L. Fea at an elevation of about 4500 feet above the sea.

282. Mus musculus. The common House-House.

Mus musculu;*, Linn. Si/st. Nat. xii, p. 83 ; Elliot, Mad. Jour. L. S.

X, p. 214 ; Bli/f/i, J. A. S. B. xxi, p. 351, xxviii, p. 29l3.

Musculus nipaleusis, Hodr/son, J. A. 8. B. x, p. 915 (uo descriptiou).

Mus mauei, Gray, List Mam. B. M. p. Ill (1813) (uo descriptiou)

;

Kelaart, Prod. p. 04; Blyth, J. A. 8. B. xxix, p. 103.

Mus urbanus, Hodgson, A. M. N. H. xv, p. 269 (1845) ; Blyth, J. A.
8. B. xxxii, p. 345; id. Cat. p. 118; Thomas, P. Z. 8. 1881,

p. 544; W. 8clater, P. Z. 8. 1890, p. 627.

Mus dubius, Hodyson, ibid. p. 268.

Mus homourus, Hodgson, ibid. p. 268 ; Blyth, J. A. 8. B. xxxii,

p. 346 ; id. Cat. p. 118.

Mus darjeeliugeusis, Hodyson, A. M. N. H.(2) iii, p. 203 (1849) (no

description) ; Horsjield, Cat. p. 143.

? Mus tytleri, Blyth, J. A. 8. B. xxviii, p. 296, xxxii, p. 346.

Mus rauia. Cantor, Blyth, J. A. 8. B. xxxiv, pt. 2, p. 194.

Mus urbanus, homourus, darjeelingensis, and tytleri, Jerdon, 3Iam.
pp. 203-205.

Mus kakhyenensis and viculorum, Anderson, An. Zool. Res. pp. 307,
308.

Musi, Chuhi, Mesuri, H. ; Chutu, Kol. ; Lcngtia indur, Beog. ; Manei
buduya, Cau. ; Kusettamiyo, Cing. ; 8hintad yandu,Wa,diivi, Ahmednagar.

Fur short, without spines. Tail almost naked, generally longer

than the head and body, but sometimes the same or even a little

less. Ears rounded, extending to the eye when laid forward.

Mamma) 10 : 3 pairs pectoral, 2 inguinal. Skull convex above
;

third molar in both jaws very small, about one third the size of

the second.

Colour above varying from dark to light brown, belo\\" paler and
2f2
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greyer, but never white. Underfur dark ashy grey throughout

the body ; tips ou the back light browu, generahy but not always

mixed Avith longer black termiuations. Tail the same dark colour

throughout.

Dimensions. Head and body 2-5 to 3 inches, tail 2*5 to 3*5, ear

0-4 to 0-5 from orifice, hind foot 0-6 to 0*7. The above are from

fresh specimens. A skull measures 0'92 in extreme length and 0-43

in breadth.

Distribution. Found in houses everpvhere in India except in the

Punjab, Sind, Eajputana, and part of the North-AVest Provinces
;

also found throughout Ceylon and Burma. It is difficult to say

whether this species is indigenous or introduced. Mus musculus

is of almost world-wide distribution.

Varieties and Syaon^my. I have folIo\\"ed Mr. Thomas in re-

uniting the Indian with the European house-mouse, for after going

over the collections iu the British Museum, I can find no constant

distinctions between them. The differences mentioned by Blyth

and quoted by Jerdon are certainly not constant. The Himalayan
form Mus homouriis has in general a shorter tail than the common
mouse of the plains (J\l. urbanus), and the fur is longer and softer,

iu accordance with the colder-climate of the Himalayas. It is, I

think, probable that 31. tytleri should be assigned to M. bactrianus,

but as no type is known this question cannot be determined.

Habits. The common mouse is chiefly found in houses, but

sometimes in gardens and fields near villages and towns. It is

excessively active, climljing vertical walls of considerable height,

and springing farther than most allied species. It is omnivorous,

living mainly, however, on grain and the remains of men's food.

It breeds from 3 to 5 times in the year and produces at each birth

from 4 to 8 young, which are born blind, but attain full growth

and are capable of propagation iu less than a year.

283. Mus bactrianus. The Persian House-Mouse.

Mus bactrianus, Blyth,J.A.S.B.x\, p. 140 (1846), xxxii, p. 347,

xxxiv, p. 193 ; Jerdon, Mam. p. 205 ; Blanforcl, Eastern Persia.

ii, p. 56, pi. v, fig. 2 ; Thomas, P. Z. S. 1881, p. 546.

Mus gerbillinus and theobaldi, Blyth, J. A. S. B. xxii, pp. 410, 583.

Mus gerbillinus, Blyth, Cat. p. 119.

Structure similar to that of 2Ius musculus, except that the tail

is generally rather shorter than the head and body, rarely longer

in fresh specimens.

Goloxir above light sandy brown or fawn-colour, belo\A- white, the

two colours not sharply separated. Basal three-foiu'ths of dorsal

hairs slaty grey, tips light browu ; a varying number of black tips

intermixed. On the lower parts the fur is sometimes pale grey

at the base. Tail dark above, pale beneath.

Dimensions. A good-sized male (fresh) measured : head and body
3'5 inches, tail 3'3, ear from orifice 0-55, hind foot 0"7. Extreme
length of a skull U*88. tSome specimens are cousiderably smaller.
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Distribution. Throughout South-westeru Asia, extending into

JVorth-western India and to Egypt. This is tlie common house-
mouse in Sind, the Punjab, and Western Eajputana, and is also

found in Kashmir and Ladak.

284. Mus siiblimis. The upland Mouse.

Mus sublimis, Blanford, Yarlc. Miss., Mam. p. 51 ; Scully,A. M.N.H.
(5) viii, p. 99 (1881) ; W. Sclater, P. Z. S. 1890, p. 528.

Fur soft and rather long. Tail exceeding the head and body in

length. Ears moderately large. Skull ^^ith frontal and nasal por-

tion nearly straight and the zygomatic arches distinctly concave on
their outer siu'faces.

= Colour brown above, whitish below, all the hair except the tips

dark slaty grey throughout the body, tips of the dorsal hairs light

brown, longer hairs with dark brown or black tips being intermixed

in abundance.

Dimensions of a female in spmt : head and body 2"6 inches, tail

3-05, ear from orifice 0-5, hind foot 0-83 ; length of skull 0-92.

Distribution. The type was obtained by Dr. Stoliczka at Tankse
west of Pangong Lake, Ladak, at an elevation of 13,000 feet

Another specimen is recorded by Scully from Astor, at 11,000.

This form mav turn out to be a varietv of J/, musculus.

285. Mus nitidulus. Berdmore's Mouse.

Mus nitidulus, Blyth, J. A. S. B. xxviii, p. 294 (1859), xxxii, p. 347

;

id. Cat. p. 119 ; id. Mam. Birds Bt(rma, p. 40 ; Thomas, P. Z. S.

1881, p. 550; W. Sclater, P. Z. S. 1890, p. 529.

Eur long, sometimes spiny, sometimes not. Tail equal to the

head and body, or longer, uniformly clad with very short hairs.

Ears large, rounded. Hind foot longer than in 21. musculus, hinder

metatarsal pad slightly long. Skull elongate, frouto-parietal suture

nearly straight instead of deeply concave; anterior border of

zygomatic process of maxillary sloping backwards and upwards from
the base.

Colour above brown with but little rufous tinge, below white

somewhat sullied. Underfur grey throughout the body ; tips of

the fine hair on the back pale brown, of the spines dark brown,
probably black in some specimens. Tail dark above, pale below.

Dimensions of an adult female in spirit : head and body 3*1 inches,

tail 3-52, ear 0-48, hind foot 0-77 ; extreme length of skull 0-93.

Distribution. The type, now lost, was procured at ShAve Gryeng

in Burma by Captain Berdmore. Mr. Thomas has identified with

this species specimens froui Sikhim, Bhamo, and Karennee. One
from the Khiisi hills is referi'ed to nitidulus by Mr. W. Sclater

with some doubt.
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286. Mus arianus. The Persian long-tailed Fielcl-Mouse.

Mus erythronotus, Blmifonl, A. M. N. H. (4) xvi, p. 311 (1875) ;

id. Eastern Persia, \\, p. 54, pi. v, fig. 3 ; id. Yarh. Miss., Maw.
p. 54; id. J. A. S. B. xlviii, pt. 2, p. 97 ; nee Temminck.

Mus arianus, Blauford, A. M. N. H. (5) vii, p. 102 (1881) ; Smlhj,

P. Z. S. 1881, p. 205; Thomas, P. Z. S. 1881, p. 548; BucJiner,

Wiss. Pes. Przeicalski Pels., Sciugth. p. 90; W. Sclater, P. Z. S.

1890, p. 628.

Fur soft, spineless. Tail about equal to the bead and body,

sometimes a little shorter or longer, thinly clad with hair, which
becomes longer towards the extremity. Ear when laid for\^ard

reaching the eye, thinly clad. Proximal metatarsal pad small,

not elongate. Mammae 6 : 2 pairs inguinal, 1 pectoral. Skull

elongate. Third upper molar about half as large as the second.

Anterior palatine foramina not extending back as far as the molars.

Colour rufous-broAvn above, white or pale yellowish grey below,

the two colours sharply divided, back darker than sides. Under-
fur dark grey throughout the body, terminal fourth of the hairs on
the back chestnut, mixed with longer black tips. Upper lips white.

Tail-hair black or mixed black and white above to the end, white

on the sides and below.

Dimensions of a male : head and body 4 (in spirit 3-5), tail 4*2,

ear 0-7, hind foot 0-85 ; length of skulll-l.

Distrihvtion. This species has a \nde range in Central Asia,

being found in Persia, Eastern Turkestan, and the Central Tian-

shan. It has only occurred within Indian limits in Gilgit, where
it is common from 5000 to 10,000 feet elevation.

Ilahits. Pound in cultivated fields and on grassy downs near

forests. This mouse enters houses in winter. It has doubtless

the same habits as its near European ally Mus sylvaticus.

This mouse I'epresents in Central Asia the European M. sylvaticus

and the Chinese M. chevricri. All the three are closelv allied.

287. Mils buduga. The common Indian Field-Mouse.

Leggada booduga, Gray, Charlesxvortli's Mag. Nat. Hist, i, p. 586

(1837).

Mus lepidus, Elliot, Mad. Jour. L. S. x, p. 216 (1839) ; Bli/t/t, Cat.

p. 121.

Mus ten-icolor, 7?/?////, /. A. S.B. xx, p. 172 (1851), xxxii, p. 349:
id. Cat. p. 119 ; Jerdon, Mam. p. 206.

jNIus fulvidiveutris and albidiveutris, Blyth, J. A. S. B. xxi, p. 351,
xxxii, p. 349.

Mus cervicolor, Kelaart, Prod. p. 64, nee Hodgson.
Leggada lepida, Blyth, J, A. S. B. xxxii, p. 350 ; Jerdon, Mam.

p. 209.

Mus bcavauii, Peters, P. Z. S. 1866, p. 559; Blyth, Mam. Birds
Burma, p. 40.

IMus (lieggada) buduga, Thomas, P. Z. S. 1881, p. 553; TV. Sclater,

P. Z. S. 1890, p. 5.31.

Shintad-phurlia, Shintad-lthnrha,W{v\hi ; Chitla Yelha, Tel. ol' Yanadis.

Pur sliort and close, often but not ah\ays spiny. Tail slender.
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nearly naked, considerably shorter than the head and body. Ear
moderate, rounded, thinly clad. Feet small

;
planta narro\^', the

proximal pair of plantar pads small, close together and near the

next pair, so that all the pads are more distally situated than in

M. muscidus. Mammae 10 : 3 pairs pectoral, 2 inguinal.

Skull more depressed than in J/, musculus and occipital region

flatter. Lower portion of infraorbital foramen more open, and
anteriorborderof maxillary zygoma-root usually convex to the base.

First upper molar sometimes with an additional anterior cusp and
often with an elongate anterior spur with or without a cusp. In

some cases both cusp and spur are sauting.

Colour above varying from pale sandy to dark greyish bro\\"n,

below white. Basal half or more of dorsal fiir dark grey, tips

brown, a few longer hairs \\ith black terminations intermixed on
the rump. Underfur on loucr parts sometimes grey. Tail paler

below.

Dimensions. Head and body 2*4 to about 3 inches, tail 2'1 to

2-7. A male in spirit measured : head and body 2*8, tail 2'4o, ear

0*4, hind foot 0-65. Extreme length of a skull" 0-75.

Distribution. The Peninsula of India and Ceylon generally. Not
recorded from the Indus valley (except from Karachi) or the

Himalayas. I have specimens from Ajmere and from Fatehgarb,

N.W.P. Blyth's Burmese locality for Mtis heavoni is, I think,

probably due to some mistake, but a specimen was obtained at

Bhamo by Mr. Fea.

Habits. Common in fields, living in small burrows, often under
roots or stones ; found also in gardens, in woods, and sometimes in

houses. Jerdon states that a little heap of stones is generally

found near the hole of this mouse. Usually only a pair of M. buduga
are found in one burrow. This species was found in houses by
Kelaart and by Jerdon, for the description, under J/, darjilingensis

(Mam. p. 205), of a house-mouse found by the latter at Jalna and
Nagpur clearly refers to the present form.

G-ray's name boodnga was perhaps derived by some complicated

process from bhurl-a.

288. Mus cervicolor. Tliefawn-colouredMov.se.

Mus cervicolor, Hodijson, A. M. N. i?'. xv, p. 268 (1845) ; Bhjth,

J. A. S. B. xxxii, p. 349 ; id. Cat. p. 119 ; Jerdon, Maju. p. 206

;

Thomas, P. Z. S. 1881, p. 547, 1886, p. 65.

Mus strophiatus, Hod(/so7i, ibid. ; BIyth, J. A. S. B. xxxii, p. 349.

Mus cunicularis, BIyth, J. A. S. B. xxiv (1865), p. 721, xxxii, p. .348

;

id. Cat. p. 119.

Fur soft, spineless. Ears large, extending to the eye when laid

forward. This mouse is similar in other details of structure to Mus
buduga.

Colour dark fawn or moderately pale rufescent bro\Mi to darker
brown above, white below ; underfur dark grey throughout, longer

black terminations mixed with the light brown tips of the dorsal

fur. Tail the same colour tliniushout.
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Dimensions. Head and body 2-9 inches, tail 2-65, ear 0-5, hind

foot 0-65
; skull 0-8.

Distribution. Nepal, Eastern Bengal, Assam, and the Khasi hills.

Specimens from the neighbourhood of Calcutta, originally described

as M. alhidiventris and subsequently referred to this species by

Blyth, are shown by Mr. W. Sclater to belong to M. hmlv<ja. It

is doubtful whether" M. buduga and M. ccrvicolor should be kept

distinct.

289. Mus platythrix. The broken spiny Mouse.

Mus platythrix, Bennett, P. Z. S. 1832, p. 121
;
miot, Mad. Jouvn.

L. S. X, p. 215 ; Bbjth, Cat. p. 121.

Leggada platythrix, G'rr/?/, ChmieswortKsMay. N. H. \, p. 580 ; Blyth,

J. A. S. B"^ xxxii, p. 3o0 ; Jerdon, Main. p. 207.

Mus spimilosus, Bli/t/i, J. A. S. B. xxiii, p. 734 (1854), xxix, p. Ill
;

id. Cat. p. 121.

Leggada spimilosa, Bhjth, J. A. S. B. xxxii, p. 349 ; Jerdon, Mam.
p. 208.

Mus (Leggada) platythrix, Thomas, P. Z. S. 1881, p. 553; W.
Sclater, P. Z. S. 1890, p. 531.

Legydde, Legadyandu, or Eale-Jagaiiyandu, Wadari ; GijeU-gandu, Tel.

of Yaiiadis ;
Kal iJei, Can.

Fur aboye and below composed almost entirely of flattened

spines, those on the back stiif and coarser than those on the lower

parts. Tail shorter than the head and body, rather thick at the

base, clad with short hair, rather more thickly than in Mus
generally. Ears short, rounded. Mamma) 10 : 3 pairs pectoral, 2

inguinal. Hind foot small, all the G pads near together, the meta-

tarsal pair small, round, and distant from

the heel. Anterior palatine foramina

long, extending back to the middle of

the first molar ; anterior edge of maxillary

zygoma-root straight. First upper

molar normally very long, with an anterior

spur bearing a distinct cusp, but in some
skulls the spur is wanting and the cusp

rudimentary. Third upper molar about
Fig. 132.— (rt) Upper and

Qj-^e third the size of the second.

S^to?i/«4'*X5^"'''^
Colour above dark brown, occasionally

•^
• ' ' paler, below white, the separation of the

two colours well defined. Basal half of dorsal fur grey, terminal

half brown, a few longer black points being mixed on the rump.

Tail-hairs dark above, white below.

Dimensions. Head and body of an adult male (in spirit) 3-3

inches, tail 3, ear 0-4 (from orifice 0-5), hind foot 0-7. Skull

1 inch long.

Distribution. The peninsula of India and Ceylon. This form

has been obtained in the Punjab, in Sind, and in Malabar, but not

in Bengal.

Habits. According to Sir AV. Elliot, " the Leggyado lives entirely

in the red gravelly soil in a burrow of moderate depth, generally
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on the side of a bank. When the animal is inside the entrance is

closed with small pebbles, a quantity of which are collected out-

side, by \\hich its retreat may always be known. The burrow leads

to a chamber in \\ hich is collected a bed of small pebbles on which
it sits. Its food appears to be vegetable. In its habits it is

monogamous and nocturnal."

The genus Ler/f/ada of Gray, classed apart from 3Ius by Jerdon
and some others, was founded on JIus huclwja, but the present

species, which was included, is more characteristic. The only
important distinction is the form of the anterior upper molar,

and that is variable, there being, in Mus haduga, a complete pas-

sage to the ordinary murine form of the tooth.

290. Mus mettada. The metad Rat, or soft-furred Field-Rai.

Golunda meltada, Gray, Charlesioorth's Mag. N. H.\, p. 686 (1837)
Blyth, J. A. S. B. xxxii, p. 352 ; Jerdon, Mam. p. 213.

Mus mettade and M. lauuginosus, Elliot, Mad. Jour. L. S. x,

pp. 208, 212.

Mus mettada, Blanford, J. A. S. B. xlvi, pt. 2, p. 290, pi. i ; Thomas,
P. Z. S. 1881, p. 550 ; IF. Sclater, P. Z. S. 1890, p. 530.

Mettiid, Mettanyandu, Wadari.

Fur dense, fine aud soft, without spines. Tail about the same length
as the head and body or rather less, not pencilled. Ears rounded,
moderately large, very thinly clad with short hair. Planta with 4
or 5 pads only. Mammfe 8 : 2 pairs pectoral, 2 inguinal. Skull
convex above, anterior palatine foramiua long.

Colour above dark greyish brown (earthy browai), paler on the
sides, and white below. Basal three fourths or more of the dorsal

fur leaden black ; tips light brown, mixed on the back with
numerous rather longer black terminations. Basal portion of fur

on lower parts very dark grey. Feet whitish. Hairs on tail

dark brown above, white below.

Dimensions of a male in spirit : head and body 5 inches, tail 4*2,

ear from orifice 0'75, hind foot 1-05
; extreme length of skull 1-38,

basal length 1*2, zygomatic breadth 0'63.

Disirihution. Found in sevei-al parts of the Peninsula of India

—

Eta\\ah aud Banda, Ahmednagar, Dharwar, Cuddapah, Anaimalai
hills, and various other parts of the Madras Presidency.
Mr. Murray has obtained this species in 8ind. Tlie Ceylon
specimens mentioned by Blyth (J. A. S. B. xx, p. 167) were,
however, wrongly identified.

Habits. These have been described by Sir W. Elliot, who says :

—

" The Mettade lives entirely in cultivated fields, in pairs or small
societies of five or six, making a very slight and rude hole in the
root of a bush, or merely harbouring among the heaps of stones
thrown together in fields, in the deserted burrow of the kok, or
contenting itself with the deep cracks and fissures formed in the
black soil duriug the hot months. Great numbers perish annually,
when these collapse and fill up at the commencement of the rains.
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" Their flesh is eaten by the tank-diggers. The female produces

from 6 to 8 at a birth."

Sir W. ElHot also states that when the rainfall was deficient at

the commencement of the season, the metad rats bred in such

numbers as to become a perfect plague and to destroy the crops.

291. Mus gleadowi. The sand-coloured Rat,

Mus gleadowi, Murrarj, P. Z. S. 1885, p. 809, pi. 11 ; W. Sclater,

P. Z. S. 1890, p. 531.

Fur soft, without spines. Tail about the same length as the head

and body, or shorter, not pencilled. Eyes large. Ears large,

reaching the front of the eye when laid forward, thinly clad.

Planta narro\\', and bearing only four pads. Mamma? : 1 pair

pectoral, 2 inguinal. Skull convex above, similar to that of Mus
mettada.

Colour above sandy (light greyish brown) or sometimes fauii,

below and the feet white. Basal three fourths of dorsal fur dark

leaden grey, terminal portion pale \\hiti,sh bro\vn, a few of the

hairs tipped dark brown : no black hairs. Underfurof lower parts

white. The short hair on the tail is light brown abo^'e, white

below.

Dimensions in spirit : head and body 3'5 inches, tail 3, ear 0-63,

hind foot 0"7
; extreme length of skull 1.

Distribution. The types were from Karachi, Sind. A fawn-

coloured specimen in the British Museum was received from

Kattiwar. There are other specimens in the Indian Museum from

Cutch and from Goona, south of Gwalior.

292. Mus erythrotis. TJie hairy-eared Mouse.

Mus erythrotis, Bhjth, J. A. S. B. xxiv, p. 721 (1855), xxxii, p. 448
;

id. Cat. p. 120 ; W. Sclater, P. Z. S. 1890, p. 529, pi, xhv, fig. 5
(skull).

Fur long, dense, soft. Tail longer than head and body, clad

with hairs rather longer than usual, but no longer at the end of the

tail than elsewhere. Ears small, round, hairy, almost concealed

by the fur. IMammee 8. Proximal plantar pad oval. In the skull

the anterior border of the maxillary zygomatic process is sti'aight

and vertical, the zygoma itself slightly concave.

Colour "rich dark brown, grizzled and brightly tinged with rufous

or rufo-ferruginous towards the tail and upon the ears conspi-

cuously ; lower parts albescent, tinged with fa^^•u ; feet with brown
hairs upon their upper surface " (Blyth), Basal portion of hair

above and below dark slate-colour.

Dimensions of an adult female in spirit : head and body 2'85

inches, tail 3-25, hind foot without claws 0-68, ear-conch 0-32;

length of skull 0-8, greatest breadth 0'42.

Distribution. Cheri'a Poonjee in the Khasi hills, and Manipur.
Mus py(jmcms of A. Milne-Ed\\ards from Moupin is perhaps

the same.



"NESOCIA. 421

293. Mus humei. Hume's Rat.

Mus humei, Thomas, A. M. N. H. (o) xvii, p. 84 (1886) ; id. P. Z. S.

1886, p. 63, pi. V.

Fur soft, without spines. Tail shorter than the head and body,

more hairy than it usually is in 2Ius, but not pencilled at the end.

Ears moderately large, rounded, thiuly clad. Thumb the merest
rudiment; 5th frout toe very short, barely reaching the division

between the 2nd and 3rd toes ; 5th hind toe just reaching the

base of the 4th. Mammte 8 : 2 pairs pectoral, 2 inguinal. Skull

convex above, the nasals short, anterior border of maxillary

zygomatic process concave below and with a salient angle above.

Molars broad, the third as long as the second.

Colour above speckled brown, a mixture of black and isabelline,

the anterior portions of the body greyish, the rump and bet\^•een

the thighs rich rufous ; iinderparts pale rufescent or yellowish.

Underfur both above and below leaden grey, blackish on the back,

where most of the hairs have isabelline tips, but longer hairs

are intermixed that are black throughout. Feet brown. Tail

jmrticoloured, the short hair black above, white below, but the scaly

skin is brown.
Dimensions taken from skins : head and body 5 inches, tail 4"25,

hind foot 1, ear 0*5 ; length of skull about I'l, zygomatic
breadth 0-6.

Distribution. The ouly locality yet known is Moirang, Mauipur,
where Mr. Hume obtained six specimens.

This species resembles Golunda ellioti in coloration and the form
of the skull.

Genus NESOCIA, Gray (1842).

Syn. Nesokia, Gray ; Spalacomys, Peters (1860).

Form robust ; head short, rounded, muzzle short and broad ; tail

Fig. 133.

—

a. Skull of N. bengalcnsis, nat. size ; b, upper,

c, lower right molars, X 3.

long, scaly, ringed, almost naked ; ears rounded ; feet broad, planta

with six pads, the proximal pad elongate ; all the toes except the

rudimentary poUex with strong, nearly straight claws.
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Incisors broader than in 3Ius, the anterior surface of the upper

pair minutely sculptured with irregular longitudinal wrinkles.

Molars composed of transverse laminje, straight or shghtly curved,

3 in the first molar, 2 in the second and third in both jaws.

Pterygoids very thin and high, pterygoid fossa deep. Infraorbital

foramen typical ; lower portion very narrow, the outer border

slanting forward from the base (less in N. hardwichei)^ then broadly

rounded and deeply sinuate. Anterior palatine foramina narrow.

Fronto-parietal area narrow, bordered by strong lateral crests.

It is doubtful whether this should rank as more than a subgenus

of Mus. Tour species are found within Indian limits ; the only

other known forms are from Central Asia.

Synopsis of Indian, Ceylonese, and Burmese Species.

a. Tail less than f head and body ; mammae 8 . . iV. hardivlchei, p. 422.

b. Tail more than f head and body.
«'. Smaller; hind foot T' 2-5-1 "-45; mammae

14-18 N. bengalensis, p. 423.

h' . Larger ; hind foot 1""9
: mammae 12 K. ncmorivcKja, p. 426.

c'. Still larger; hind foot 2""5; mammae 12 . . N. handicota, p. 425.

294. Nesocia hard'mckei. The short-tailed Mole-Bat.

PArvicola indica, Gray 4- Hardw. III. hul. Zool. i, pi. xi (1832)

(no desciiption, very bad figure) ; neo Mus indicus, Bechstein, nee

idem, Geofroy.

Mus hardwickii", Gray, Charlesivortli s Mog. N. H. i. p. 585 (1837)

;

Bhith, J. A. S. B. xxxiv, pt. 2, p. 193.

Nesokia hardwickii, Gray, A. M. N. H. x, p. 265 (1842) ; Jerdon,

Mam. p. ino ; JV. Sclater, P. Z. S. 1890, p. 522.

Mus pyctorhis, Ilodf/so??, A. M. N. H. xv, p. 267 (1845).

Mus huttoni, Blyth^J. A. S. B. xv, p. 139 (1846).

Nesokia giitlithii, Horsjidd, Cat. p. 145 (1851).

Spalacomys indica, Peters, Abhandl. Akad. Berl. 1860, p. 143, pi. ii,

fig. 1. '

Nesokia indica, Blyth, J. A. S. B. xxxii, p. 328, partim.

Mus (Nesokia) indicus, Blyth, Cat. p. 112, partim.

Nesokia huttoni, Blcoiford, Eastern Persia, ii, p. 59, pi. vi, fig. 1.

Mus (Nesokia) hardwickii, Anderson, J. A. S. B. xlvii, pt. 2, p. 221

;

17io7nas, P. Z. S.ISH], Y>.ry2i.

Mus (Nesokia) huttoni, Anderson^ ibid. p. 223.

Fur varying in texture. Longer hairs on back not conspicuous.

Tail half to two thirds the length of the head and body. Ears

small. Teet very thinly clad above. Mammae 8 : 2 pairs iuguiiuil,

2 pectoral. Skull short, muzzle especially so. Anterior palatine

foramina very small, shorter than the crowns of the upper molars

together. Incisors broad.

Colour above yellowish to rufous-brown, not dark, isabelline or

hoary below\ The basal two-thirds or more of all hairs, dorsal and
ventral, dark leaden grey, terminal portion on back pale yellowish

brown or rufescent, a few longer black-tipped hairs scattered over

the lower back and rump.



NESociA. 4'23

Dimensions. Head and body 5-5 inches to 8'5, tail 3'5 to 5, ear

outside 0-5, hind foot 1'25 to 1*5. The above dimensions in an

average-sized male were 6-6, 4*4, 0-5, and VS. Basal length ot*

skull 1'65, zygomatic breadth 1"15.

Distribution. North-western India (North-West Provinces,

Eajputcina, Sind, and the Punjab), Afghanistan and Baluchistan,

up to 4000 or 5000 feet elevation. A specimen has been obtained

as far east as Purneah, Bengal.

Varieties. N. h uttoni is distinguished by softer fur, often bright

rufous or yellowish brown in colour. The hind feet are longer, 1'4

to 1-5 inches without claws. This form is found at higher eleva-

tions in Baluchistan and Afghanistan.

TypicalX hardwicl-cihViS. harsher fur and is duller and browner

in colour, the hind foot measuring 1-2 to 1-3. This is found in

N.W. India. The two pass into eacli other.

Habits. The short-tailed mole-rat is found both in cultivated and

in waste ground. I have often seen their holes about irrigated

wheat-fields, but usually drier situations are preferred. The
burrows run irregularly, ramifying frequently, at a depth of 6

inches to 2 feet below the surface. In one series of burrows that I

explored I found a nest lined with grass at a depth of Ig to 2 feet, and

I captured 4 Nesol-ice, 2 males and 2 females. The entrances to the

burrows are covered by small heaps of earth, like mole-hills,

thrown out by the rats. This animal feeds on grass, roots, and

grain.

N. sculJifi from near Tarkand, and iV. braclujura from Lob-nor,

are Central Asiatic forms allied to N. liardwickei.

295. Nesocia bengalensis. The Indian Mole-Rat.

Arvicola bengalensis, Gray ^- Hardio. III. Ind. Zool. ii, pi. 21

(1833-34).

Mus kok, Gray, Ckarleswortli s Mag. N. H. i, p. 585 (1837).

Mus (Neotoma) providens, Elliot, Mad. Jour. L. S. x, p. 209 (1839).

Nesokia hardwickii, Kdaart, Prod. p. 65, nee Gray.

Nesokia kok, Kelaart, ibid. p. 66.

Mus daccaensis, Tytler, A. 31. N. H. (2) xiv, p. 173 (1854).

Mus tarayensis, plurimammis, and morungensis, Hodyson, Horsfield,

A. M. N. H. (2) xvi, p. 112 (1856).

Nesokia indica, Blyth, J. A. S. B. xxxii, p. 328 ; Jerdon, Mam. p. 187

;

Theobald, P. A. S. B. 1866, p. 239 ; Bhjth, Mam. Birds Burma,

p. 38.

Mus (Nesokia) iudicus, Blyth, Cat. p. 112, partim.

Mus (Nesokia) blythianus, barclayauus, and providens, Anderson,

J. A. S. B. xlvii, pt. 2, pp. 225-231, pi. xiii.

Nesokia barclayana, Blanford, Yark. Miss., Mam. p. 46, pi. xa,

fig. 1 (skull).

Mus (Nesokia) bengalensis, Thomas, P. Z. S. 1881, p. 526 ; Anderson,

Fauna Meryui Archip. i, p. 341.

Yenkrai, Beng. ; Jio^, Can. ; Golatta koku, Tek of Yanadis; ? i2e=

kytoek, Burmese.

Fur coarse, sometimes with long black-tipped piles throughout
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the upper surface. Tail three quarters the length of the head

and body or more. Mammae 7 to 9 pairs. Feet hairy above.

Skull longer and muzzle narrower than in JV. JiardwicJcei ; anterior

palatine foramina longer than the crowns of all the upper molar

teeth. Incisors and molars narrower.

Colour dark brown above, slightly grizzled with yellowish ; below

hoary grey to isabelline. Basal fur dark ashy or blackish through-

out ; tips of dorsal hairs brownish yellow or isabelline, and of the

longer piles black.

Dimensions. Head and body G to 9 inches, tail 5-5 to 7*25, ear

about 0-75, hind foot V2 to 1-45. A large Calcutta male measured
8-2, 0-45, 0-83, and 1-3. Basal length of skull 1-7, zygomatic

breadth 1-1.

Distribution. The greater part of the Indian Peninsula from the

base of the Himalayas to Cape Comorin, and from Lower Sind to

Cachar and I believe Assam ; more common in damp alluvial tracts,

but ascending to the tops of the Xilgiris and other hills. Found
also in Ceylon and in the valley of Kashmir, and apparently

throughout Burma to the Mergui Archipelago.

Varieties. The form from Southern India, N. Tcolc v. providens,

is smaller, usually paler in colour, and the anterior palatine

foramina are very narrow. The Bengal variety is larger, and the

Burmese form is larger still.

Habits. An excellent account has been given by Elliot, but is

too long for extraction. Several details have also been supplied

by Jerdon and Anderson.
Nesocia henr/alensis lives in cultivated plains, gardens, and

pastures, where its presence may be recognized by the piles of

earth, resembling large mole-hills, at each opening of its burrow.
Often the openings are in the banks of ditches and tanks or the

bands of rice-fields. The burrows, as in the case of JS\ liardivickei,

ai"e extensive and of irregular form, often branching, sometimes
circular, and leading to a central chamber or nest, in which much
grain is occasionally stored by the rat, a pound being sometimes
found in a burrow. Jerdon observed burrows occupying an area

15 to 20 yards in diameter. Elliot found only one occupant to

each burrow. The food consists chiefly of grass and other roots,

and of grain where that is procurable.

This mole-rat is somewhat fierce, and when irritated it erects

its long piles and utters a grunting sound. It takes freely to

water and swims \\e\\. From 8 to 10 young are said to be usually

pi-oduced at each birth, but 14 have been observed by Sterndale in

an individual kept by him, and which he succeeded in taming per-

fectly, so as to come when called by her name.
Elliot says that the Wadiiris or tank-diggers of the Deccau, who

eat all rats, capture this species in large numbers for food, and in

some favourable localities are able, at particular seasons, to subsist

on its hoards of arain.
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296. Nesocia bandicota. The Bandicoot-Rat.

Mas bandicota cmd indicus, Bechstein, AUgem, Uebers. d. vierfiis.

Thiere, ii, pp. 713, 714 (1800).
Mus malabaricus and perclial, Shaw, Gen. Zool. ii, pt. 1, pp. 54, -55

(1801).

Mus giganteus, Hardioiclie, Trans. L. S. vii, p. 306, pi. 18 (1804) ;

Kelaart, Prod. p. 58.

Mus (Neotoma) giganteus, Elliot, Mad. Jour. L. S. x, p. 209.

Mus baudicota, Bhjth, J. A. S. B. xx, p. 1G7, xxxii, p. 333, partim

;

id. Cat. p. 112 ; Jerdon, Mam. p. 19-3, partim.

Mus (Nesokia) giganteus, Anderso?i, J. A. S. B. xlvii, pt. 2, p. 232,

pi. xiv, figs. a-d.

Mus (Nesokia) baudicota, Thomas, P. Z. S. 1881, p. O'lS.

Indur, Sanscr. ; Ghous or Ghus, PI. aud Mahr. ; Guru, Kol. ; Hegijin,

Can. ; Pandi koku, Tel. of tank-diggers (pig-rat, whence the term
bandicoot) ; Ura-miyo, Ciug.

Size very large. l\ir coarse, with long black-tipped piles, some
of them ofteu 2 or 3 inches long, on the upper parts. Ears

moderate, rounded. Tail a little shorter than the head and body.

Mammae 12 : 3 pairs pectoral, 3 pairs inguinal. Skull longer in

proportion to the breadth than that of N. benr/alensis ; nasals broad

aud long, being about f the length of the skull. Anterior palatine

foramina as long as the row of upper molars or a little longer.

Transverse laminae of molars not straight but slightly wavy.
Colour above blackish brown, sometimes grizzled with pale

yellowish or grey, especially on the sides ; lower parts greyish

brown or brownish grey. Dorsal fur light greyish brown or

ashy at the base, then (in some specimens) whitish, the longer

hairs with long black terminations. In old animals whitish tips

are mixed. Eeet above dark brown.

Dimensions. Head and body 12 to 15 inches, tail 11 to 13, hind

foot 2-5
; weight 2| to 3 lbs. Basal length of a skull 2-6, zygomatic

breadth 1*4.

Distribution. The Peninsula of India and Ceylon ; not found in

Lower Bengal, nor, I believe, in Sind or the Punjab ; common in

parts of Kajputana, aud said to occur in the N.W. Provinces.

Owing to large individuals of M. decumanus being mistaken for

bandicoots, the present species has been incorrectly reported from

several localities, Calcutta especially.

Hahits. The bandicoot is, like other Nesocice, a burroAver. It is

found about cultivated tracts and is common in villages and towns,

especially in the south of India. I believe it is also found in

forest. It is very destructive to grain, on which it feeds largely

;

it also consumes fruit, vegetables, &c., and it is said occasionally

to kill fowls. When it is attacked (and when running about at

night according to McMaster), it grunts like a pig, hence its Telegu

name. McMaster has shown that it is sluggish and cowardly, and

killed by a dog more easily than would be anticipated from its

size. Sterndale succeeded in taming one individual completely.
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297. Nesocia nemorivaga. The smaller Bandicoot-Rat.

PMus setifer, Horsfidd, lies. Java (1824); Cantor, J. A. S. B. x\,

p. 254 ; Blyth, J. A. S. B. xxiv, p. 712, xxxii, p. 334.

Mus (llattus) nemorivap-us, Hodgson, J. A. S. B. v, p. 234 (183G)

;

id. A.3I.X.H. XV, p. 2(U;; (1845).

h Mus macropus, Hodgson, A. M. N. H. xv, p. 2(38 (1845).

Mus baudicota, Blgfh, J. A. tS. B. xxxii, p. 333, partim ; id. Mam.
Birds Burma, p. 39 ; Jerdon, Mam. p. 193, partim, nee Bechstein.

Mus (Nesokia) elliotanus, Anderson, J. A. S. B. xlvii, pt. 2, p. 231,

pi. xiv, figs, e-h (1878).

Mus (Nesokia) nemorivagus, Thomas, F. Z. S. 1881, p. 529.

? Mye-kyicch, Burm.

Fur softer thau iu N. baudicota, the long piles less developed,

and the imderfur denser and finer. Pi'oportions similar, but size

smaller. Mammae 12. Skull intermediate in form between those

of iV^. baudicota and N. bengalensls ; nasals about ^ the length of

the skull; anterior palatine foramina shorter than the upper

molars together.

Colour. Dark brown above (black and brown mixed), paler or

whity brown below. Basal half of fur ash-grey both abo^•e and

below, tips on back pale brown, those of the longer hairs dark

brown or black. Feet above dark brown.

Dimensions. Head and body of an adult female in spirit 9 inches,

tail 7-8, hind foot 1-9, length of ear 0-9 ; basal length of skull 2-1,

zygomatic breadth 1-2.
"

Distribution. Bengal (Purneah, Calcutta, where it is rare),

Eastern Himalayas, Assam (Sibsagar), and Khasi hills ; also

Formosa. This species probably extends to Burma and the

Malay countries.

Genus ACOMYS, Is. Geoffr. (1838).

Syn. Acanthomys, &\\ct. ?J(?c Lesson.

Hinder part of the back covered with coarse, inflexible, flattened

and grooved spines, without any hair intermixed. Mammae 6

:

1 pair axillar, 2 inguinal. Otherwise like Mus, from which the

genus is doubtfully separable. Three or four species inhabit

Western Asia and Kortherii Africa, and of these one has been

found in Sind.

298. Acomys dimidiatus. The jjale spiny Mouse.

Mus dimidiatus, Ri'ippcU, Atlas, p. 37, pi. 13, fig. a (182G) ; Wagner,

Schrcb. Siingeth, IStq)p. iii, p. 440.

Sides, limbs, head, and lower parts covered with coarse hair.

Tail about equal to the head and body iu length, coarsely ringed,

with short hair. Ears large, rounded. Feet short
;
planta coarsely

granular near the toes, pads indistinct. Albrissos numerous.

Skull elongate. The mesopterygoid fossa opens about halfway

between the molars and the bulla; pterygoids short, meeting
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anteriorly iu au acute angle, diverging behind. Anterior palatine

foramina very long, extending back to opposite the middle of the

first molar. Molars broad and short, the first without an
additional cusp.

Colour above sandy (very pale yellowish or rufescent brown),

below white. No dark underfur. Vibrissse white, except some of

the uppermost.

Dimemions. Head aud body 4 inches, tail 4, ear from crown 0'5,

hind foot 0*75; length of skull I'l.

Distribution. Egypt, Northern Arabia, and Palestine. A single

specimen was obtained in 8ind, at Laki, near Sehwan, by Mr.
H. E. Watson.

Genus GOLUNDA, Gray (1837).

Syn. Pelomys, Peters (1852).

Fig. 134.—Upper (a) and
lower {b) right molars
of G. ellioti, X 3.

Head short aud rounded. Ears

rounded, tail hairy. Feet as in Mus.

Molars low, broad, tubercular in the

young, the worn surface exhibiting

a peculiar pattern composed of semi-

circular lobes arranged in a triple row
in the upper, and a double in the lower

jaw. Upper incisors grooved. Bony
palate narrow.

This genus occurs in Africa and
India, one species being found in

each area.

299. Golunda ellioti. The Indian Bush-Rat.

Goluuda ellioti, Gray, Charlesivorth''s Mag. N. H. i, p. o86 (1837)

Kelaart, Prod. p. 07 ; Bli/th, J. A. S. B. xx, p. 167, xxxii, p. 350

id. Cat. p. 121 ; Kelaart, Prod. p. G7 ; Jerdoii, Mam. p. 212

Blanford, J. A. S. B. xlv, pt. 2, p. 165, xlvi, pt. 2, p. 292.

Mus golundi and M. hirsutus, Elliot, Mad. Jour. L. S. x, pp. 208,

213 (1829).

Mus myothrix, Hodf/son, A. M. N. H. xv, p. 267 (1845).

Goluuda newera, Kelaart, P. Z. S. 1850, p. 158 ; id. Prod. p. 67

;

Bli/th, J. A. 8. B. xxxii, p. 352.

Goluuda coffteus, Kelaart, Blyth, J. A. S. B. xxxii, p. 351.

Pelomys watsoui, Blanford, P. A. S. B. 1876, p. 181.

Gula7idi, Can. ; Utu-elli, Tarn. ; Cofee-watte-meyo, Cing.

Fur coarse, the longer piles much flattened and broadly grooved,

but not spiny. Feet small, well clad above ; 5 pads on fore foot,

6 on hind. Ears moderate, round, thinly clad with short hair.

Tail stout at the base and tapering, shorter than the head and
body, and thinly clad throughout with coarse hairs, short but much

2g
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longer than in Mas generally. Mammae 8 : 2 pairs pectoral, 2 in-

guinal. Skull longitudinally convex above, with well-marked

temporal crests. Anteri(jr palatine foramina very long.

Colour above yellowish brown, not nniform, bnt finely speckled

black and fulvous ; below brownish white or grey. Basal half to

three quarters of dorsal fur ashy grey to leaden black, the coarse

hairs paler than the fine short underfur ; most of the longer and

coarser hairs have whity-brown or brownish-yellow terminations,

but the tips of the longest hairs mixed with the others are black

throughout. Tail dark brown above, pale below.

Dimensions of an adult female : head and body 4-55 inches,

tail 4-1, ear 0-57, hind foot 0-85; basal length of skull 1*1, zygo-

matic breadth 0'55.

Distribution. Throughout the greater part of the Indian Penin-

sula and Ceylon. Recorded from Sind, Dagshai, Umballa, Satpura

Hills, and many parts of the Bombay and Madras Presidencies. 1

feel some doubt about the J^epalese locality assigned to 3Tus

mijothrix. G. ellioti has not been observed in Bengal.

Habits. According to Sir W. Elliot, the gulandi lives entirely in

the jungle, choosing its habitation in a thick bush, among the

thorny branches of which, or on the ground, it constructs a nest

of elastic stalks and fibres of dry grass, thickly interwoven. The
nest is of a round or oblong shape, from 6 to 9 inches in diameter,

and encloses a chamber about 8 or 4 inches across. The motions

of this animal are somewhat slow, and it does not appear to have

the same power of springing or leaping as other rats. Its food

seems to be vegetable, the only contents of the stomach observed

being roots of the dub or hariyali grass (Oijaodon daciylon). Its

habits are solitary (except when the female is bringing up her

young) and diurnal, feeding in the mornings and evenings.

In Ceylon this rat has proved very destructive to coifee-trees,

on the buds and blossoms of which it feeds. It appears, according

to Kelaart, to migrate at times.

Subfamily CRICETINiE.

Both lower and upper molars exhibiting biserial longitudinal

structure, either rooted, with the tubercles on the crown in t\^o

longitudinal rows, or rootless, composed of subtriangular prisms

aiTanged in a double line. Tail hairy and in all Indian species

very short, less than half the length of the body.

To this subfamily belong the voles, hamsters, and some allied

forms. The three genera represented within Indian limits are

usually placed in three distinct subfamilies, ArvicoUnce, Sipluieince,

and Ci'icetince. All are Palsearctic, and the first and third

Nearctic also. Within our area these rodents are confined to

the Himalayas and Afghanistan. The genera may be thus

recognized :

—
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A. Molars rootless, elongate, composed of prisms.

a. Ear-coneh present Microtus.
b. Ear-couch wanting Ellobius.

B. Molars rooted, tubercular Cricetus.

Genus MICROTUS, Schrank (1798).

Syu. Ari'icola, Lacepede (1801) ; Hi/pudcsus, Illiger (1811) ; Neodon,

Hodgson (1849); Phaiomys,myih. (1863).

Head short, rounded ; ears, tail, and limbs short. Fur soft and

thick. The thumb (]3ollex) is short and sometimes clawless, more

often it bears a short compressed claw, Nasal portion of skull

short ; brain-case oval, broad, and depressed ; infraorbital foramen

of the typical murine form ; anterior palatine foramina long

;

interparietal large, pointed in the middle anteriorly; auditory

bullae moderately large. Incisors orange or yellow, flat in front

;

molars rootless, formed of subtriangular prisms biserially arranged,

with sharp salient angles on each side, the number varying in the

different species. The last upper and first lower molars vary

more than the others.

The genus is Palsearctic and Nearctic, several species inhabiting

the higher Himalayas. Of these I published a detailed account in

1881 (J. A. S. B. 1, pt. 2, p. 88). From that account the following

descriptions are abridged.

Synopsis of Indian and Burmese Species.

A. Thumb of fore foot clawless.

a. Colour light ferruginous brown M. sfoliczkamis, p. 430.

b. Colour light brown, with a grey tinge. . M. sfracheyi, p. 431.

B. Thumb with a small claw.

a. Ears not projecting beyond the fur.

a . Colour dark rich brown above, light

brown below M. loynnei, p. 431.

b' . Colour rufescent brown, lower parts

light brown M. roylei, p. 430.

c'. Colour earthy brown, lower parts

whitish M. blythi, p. 432.

b. Ears projecting beyond the fur.

a . Colour light greyish rufescent brown

;

tail h, head and body M. blanfordi, p. 432.

b'. Colour dark yellowish brown ; tail \
head and body

«". Ear from orifice 0"o in. ; anterior

lower molar with 6 internal angles M. sikimensis, p. 433.

b" . Ear from orifice 0'3o in. ; anterior

lowermolarwith 5 internal angles M. melanoyaster, p. 434.

Of these species, M. hh/thi, M. sikimensis, and 31. melanoyaster

differ from all the others in the form of the molar teeth, and the

two last named differ greatly from M. blythi. In the remaining

five species the posterior upper molar terminates behind in an
2a2
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elongcate lobe. For these species I proposed, iu 1881, a subgeneric
uame Alticola. M. sUdmensis and M. melanogastcr belong to the

subgenus Neodon.

300. Microtus roylei. Boyle's Vole.

Arvicola roylei, Gray, A. M. N. H. x, p. 265 (1842) ,; ? Bl>/t/i, Cat.

p. 125 ; ? Jerdon, Mam. p, 216 ; Blanford, J. A. S. B. 1, pt. 2,

p. 102 (1881).

Ears hairy, not projecting beyond the fur. Thumb with a claw.

Tail nearly cylindrical, about one third the length of the head and
body and covered with short hair. Last

"^^ ^1 ^^^P6i" molar with 3 inner and 3 outer angles

<^p^ ,^^ ^^^^ terminating in an elongate lobe ; hrst

lower molar with 4 external and 5 internal

angles.

Colon.)- rufous-brown on back, becoming-

yellower and paler on the sides and pale

brown below ; tail coloured like the back

above, pale beneath. Basal half to two
" * thirds of the fur leaden black, above and

Fig. 135.—Crowus of below ; terminal portion on back light brown,
(a) upper aud (i) becoming darker at the %n^, a few black
lower molars or jl/.

, . . ° . ,
'

rould, X 4. "P^ intermixed.

Dimensions of dried skin : head and body
3 inches, tail without hair (vertebrae preserved) 1-1, hind foot 0-8.

Distrihution. The type was from Kashmir. Jerdon observed
voles on the Pir Panjal pass, also on the south side of Barendo
pass N.E. of Simla, and near Chiui, in Kunawar, at 12,000 feet

elevation, but it is improbable that all belonged to the present
species. The locality Bind Dadun Khan, given in Blyth's Cata-
logue, is a mistake. What Adams took for Arvicolce in the Punjab
Salt Range (' AVanderings of a Naturalist in India,' p. 152) remains
to be ascertained.

Habits unknown. Jerdon found tlie Barendo pass species in

large numbers, burrowing close to the surface in a meadow, and
several were caught in digging a light trench round the tent.

301. Microtus stoliczkanus. Stoliczl-a's Vole.

Arvicola stoliczkanus, Blanford, J. A. 8. B. xliv, pt. 2, p. 107 (1875)

;

{. pt. 2, p. ^1 ; id. Yarh. Miss., Mam. p. 42, pi. viii, fig. 1, pi. x6,
fig. 2.

Ears small, completely concealed by the fur, hairy. Thumb
rudimentary and clawless. Tail short, about a ([uarter of the
head and body in length, covered with stiff hairs tliat extend half

an inch beyond the end. Last upper molar with 2 strong inner
and 4 \\x'ak outer angles, two close together near the I'ront end of



MICEOTI'S. 431

the tooth, two also near together farther back on an elongate

posterior lobe. First lower molar with 5 angles on each side, the

anterior pair very small and blunt.

Colour above bright ferruginous brown, below pure white. Tail

and feet white. Basal half to three quarters of the fur leaden

black ; terminal portion on the back rufous-white, tipped darker

rufous, numerous rather longer dark rufous-brown tips inter-

mixed.

Dimensions of dried skins : head and body 4 inches, tail without

hair 1, hind foot with claws 0-7 ; length of skull about 1"15.

Distribution. Plateaus of Northern Ladak. One specimen ob-

tained in the ISTubra valley, and one at Aktcigh on the Upper
Tarkand River.

302. Microtus stracheyi. The Knmaon Vole.

Cricetiis songarus, Ilorsfiekl, Cat. p. 145, uec Pallas.

Ai-vicola stracheyi, Thomas, A. M. N. H. (5) vi, p. 322 (1880) ;

Blanford, J. A. 8. B. 1, pt. 2, p. 98.

Ears small, hairy, not extending beyond the fur. Thumb
rudimentary and clawle.ss. Tail short, about one fifth the length

of the head and body, covered with short hair, the tip with longer,

extending half an inch beyond the end. Last upper molar with 2

strong internal and 4 weak external angles, the latter in pairs, the

posterior pair on the long narrow posterior lobe. First lower

molar with 5 internal and 5 external angles, the anterior on each

side ill-marked.

Colour above rather light brown, below white, tail nearly white.

Base of fur blackish grey throughout, with, on the back, in the

only specimen exammed, a whitish ring in the middle of the dark

portion (this may be an individual peculiarity) ; terminal portion

of dorsal hairs whitish, becoming brown at tlae tips. Some black

ends intermixed.

Dimensions of a dried skin : head and body 3*7 inches, tail

without hair 0*7, hind foot 0*65.

Distribution. Kumaun. A specimen from Dharmsala is also

referred to this species by Mr. W. Sclater.

303. Microtus W3ninei. The Murree Vole.

Arvicola wynnei, Blanford, J. A. S. B. xlix, pt. 2, p. 244 (1880) ;

1, pt. 2, p. 99.

Kanis, H.

Eai's hairy, not extending beyond the fur. Thumb with a short

claw. Tail 5 to | the length of the head and body, clothed with

long hair at the base, and with short elsewhere. Hinder upper

molar with 2 inner and 3 outer angles, the posterior outer angle

ill marked, the tooth ends in a long narrow lobe. First lower

molar with 5 inner and 4 outer angles.
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Colour aboAe varying from dark rich bro\A'n with a slight greyish

tinge to dark chestnut, lower parts pale brown, tail coloured like

the back. Base of fur leaden black

throughout.

Dimensions of a male in spirit : bead and
body 4-75 inches, tail 1'35, ear 0'25, hind
foot 0-7

; extreme length of skull 1-14,

zygomatic breadth 0'7o. Another male
measures only 3 inches from nose to rump,

^ ^ tain;2._

raT %p Distribution. Murree, obtained by Mr.
Wynne in the station.

A specimen with similar dentition to

M. wynnei, but brown (not rufous) above,

W'hitish below, with ears projecting con-

siderably beyond the fur, was received

without trustworthy locality^ but asso-

ciated with Kashmir specimens, at the British Museum.

a h

Fig. 136.—Crowns of («)

upper and {li) lower

molars of M. wymioi,

X4.

304. Microtus blanfordi. The Qilgit Vole.

Arvicola blanfordi, >Sch/Ii/, A. M. N. H. (5) vi, p. 399 (1880);
id. P. Z. S. 1881, p. 206; Blanford, J. A. S. B. \, pt. 2, p. 104.

Ears projecting beyond the fur, rounded, covered with short

hair. Thumb very small, but with a small claw. Tail nearly half

the length of the head and body, well clad with short hair.

Hinder upjier molar with 3 inner and 3 outer angles and ter-

minating in a short longitudinal lobe. First lower molar with 5

inner and 4 outer angles.

Colour greyish brown above, white below ; tail light brown
above, sullied white beneath. Base of fur leaden black through-

out, terminations on back pale brown, the tips darker, some longer

black tips intermixed, especially on the rump.
Dimensions of a male fresh : head and body 4-55, tail 2*05, ear

0-7, hind foot 0-75.

Distribution. Gilgit, 9000 to 10,000 feet.

305. Microtus blythi. BlytKs Vole.

Phaiomys leucurus, Blyth, J. A. S. B. xxxii, p. 89 (1863) ; id. Cat.

p. 125 ; Theobald, J. A. S. B. xxxi, p. 519 ; StoHczha, J. A. S. B.
xxxiv, p. 110, nee Arvicola leucurus, Gerbe (1802).

Arvicola blythi, Blanford, J. A. S. B. xliv, pt. 2, p. 107 (1875),

1, pt. 2, p.'lOG ; id. York. Miss., Mam. p. 39, pi. viii, fig. 2, pi. x b,

fig. 1.

Pltise, Ladak.

Ears hairy, not extending beyond the fur. Thumb with a short

claw. Tail | to ^ the length of the head and body, covered with
short hair. Last upper molar \\ith 3 internal and 3 external
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angles and without any narrow posterior lobe. First lower molar

with 5 inner and 4 outer angles, third with 3 inner but only 2

outer angles, other specfes having 3.

Colour above earthy brown, not dark

(yellowish brown with a greyish tinge)

;

below brownish white ; tail light brown.

Base of fur above and below dark ashy

grey, terminations on back grey-brown,

with dark brown or black ends intermixed.

Dimensions of a fresh specimen : head

and body 4 inches, tail 1*35 ; of another, a

large female, 4-9 and 1"25. A skull is 1*03

in extreme length, and 0"67 in zygomatic

breadth.

Distribution. Banks of Tsho Morari and
Pankong lakes, Western Tibet, also between
Leh and the Pankong lake at elevations

above 13,000 feet. According to Stoliczka this vole is also found
in Spiti, Lahul, and Kulu.

Habits. This vole was found by Mr. Theobald to make deep

Fig. 137.—Crowns of

(a) upper and (b)

lower teetli of M.
blythi, X 4.

Fig. 138.

—

Microtias blythi.

burrows on the banks of the Tsomoriri. In a female he found 6

young.

Two species of vole, M. mandarinus and M. guentheri (the

former related to 31. blythi), have been obtained in Afghanistan.

306. Microtus sikimensis. The SiTchim Vole.

Neodon sikimensis, Hodgson, Ilorsfielcl, A. M. N. H. (2) iii, p. 203
(1849) (no description); id. Cat. p. 146; Blyth, Cat. p. 125;
Jerdon, Mam. p. 217 ; Blanford, Yarh. Miss., Main. p. 41 ; id.

J. A. *S. 5. 1, pt. 2, p. 110.

Arvicola thricolis (tliricotis), Hodgson, Cat. Mam. Sfc, Nepal ^
Tibet, B. M. 2nd ed. 1863, p. 10 (no description).

Phalchua, Nipalese ; Chih yu, Karanti ; Si^ig plvmlii, Tibetan.

Ears thinly clad, projecting beyond the fur, which is of moderate
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length. Whiskers moderate. Tail thinly clad, tapering, one third

the length of the head and body, or rather more. Mammse 8

:

2 pau*8 pectoral, 2. inguinal. Last upper

i^^ (S^ molar with 4 internal and 3 external angles ;

^^fej ^^ ^^^ posterior lobe. First lo^\er molar with 6

^^^ ^p^ inner and 5 outer angles.

^^ ^tei' Colour dark brown, with a yellowish tinge

t*^^
above, below pale brown. Base of fur

^^ leaden black above, darlc ashy below, tips on

^^ back light brown mixed with numerous black

<:^p <^ ends.
^ Dimensions of a fresh specimen : head and

"'

body 4-75 inches, tail 1-75, hind foot 0-75.

Fig. 139.-Ci-owns of j^ ^ female in s])irit the ear from the orifice
(a) upper and (o) ^ r- ^

lower molars of M. measures O'o.
_ ^

sikimensis, X 4. Distnbution. Sikhnn, between /OUO and

10,000 feet elevation.

Habits. This vole inhabits forests and, according to Hodgson,

breeds in hollow decayed trees or amongst the roots of trees,

making a nest of moss or soft grass. The female has 3 or 4

young at a time.

307. Microtus melanogaster. Pbre David's Vole.

Arvicola melanogaster, M.-Ecltv. Noiiv. Arch. Mus. vii, Bull. p. 93

(1871) ; id. Rech. Mam. p. 284, pis. xliv, xlvi a ; Blanford,

J. A. S. B. 1, pt. 2, p. 114.

Ears thinly clad, shorter than in M. sikimensis, projecting

beyond the fur by one third of their leiigth. Feet small. Last

upper molar with 3 or 4 angles on each side, usually 3 well-marked

and a fourth \\eak external angle on the U-shaped posterior ter-

mination of the tooth. Anterior lower molar with 5 external and
;) or 6 internal angles, the angles inside and outside sometimes

neai'ly opposite to each other, not alternating.

Colour as in M. silimensis. Some specimens are more rufous.

Dimensions of a male in spirit : head and body 3*7 inches, ear

from orifice 0*37, tail 1*4, hind foot 0"G (in a Bhamo specimen 3,

0-3, 1-4, and 0-65).

Distrilmtion. South-western China {Fokien, Sechuen)and]Moupiu

in Eastern Tibet. Mr. Thomas has identified this species amongst

Mr. Fea's collections from the Kakhyeu hills, near Bhamo.

Genus ELLOBIUS, Fischer (1814).

Syn. Myosjjalax, Blyth, 1846, nee Brandt, 1855.

No distinct ear-conch. Head very blunt and rounded. Body
subcylindrical, feet broad. Claws 5—5, straight, compressed.



ELLOBIUS. 435

Tail very short, hairy. Skull very different from that of Microtus,

the facial portion, zygomatic arches, and occipital crest being much
more developed, and the brain-case rounded, not depressed, conoidal

not oval in front, and with the occipital surface sloping backwards
from above. Infraorbital foramen subtriangular, less narrowed
below than in Microtus. Anterior palatine foramina very small,

nearer to the molars than to the incisors
; palate between molars

hollowed out on each side. Bulkne small, depressed. Incisors

white, protruding greatly forwards. Molars similar to those of

Microtus.

One species occurs in Afghanistan, extending to Quetta, The
only other clearly known form, E. talpinus, inhabits Central and
Western Asia and Eastern Europe. E. intermedins, lately de-

scribed by Scully from near Herat (J. A. S. B. Ivi, pt. 2, p. 73), is

referred to E. talpinus by Biichner (Mam. Przewalsk. p. 137) and
to E. fuscicapillus by Thomas, with whom I agree. It is possible,

as Biichner suggests, that E. fuscicapillus may be only a variety of

E. talpinus, but the cranial distinctions are considerable.

308. EUobius fuscicapillus. The Quetta Vole.

Georychus fuscocapillus, Bbjth, J. A. 8. B. x, p. 928 (1841) (uo
descriptiou), xi, p. 887 (1842).

Myospalax fuscocapillus, Blyth, J. A. S. B. xv, p. 141 : id Cat
p. 126.

EUobius fuscicapillus, Blcmford, J. A. S. B. 1 pt. 2, p. 119; O. Thomas,
Tr. L. 8. (2), Zool. v, p. 59.

Tail Aery short, thinly clad with moderately
on each hind foot, all elong-ate. In the

Fur soft and long,

long hair. Six pads
zygomatic arch the malar does not ex-
tend to the loAver edge, where the max-
illary and squamosal processes meet.
The first and second upper molars have
each 3 inner and 3 outer angles, the
third 2 inner and 3 outer and the tooth
is but little shorter than the second.
The first lower molar has 5 inner and 4
outer angles (the anterior angle on each
side ill-developed), the second and third
3 on each side.

Colour pale rufescent sandy (brownish
white) above, except the head, which is

dark greyish brown. Lower parts, feet,

and tail white. Basal three quarters or
more of the fur above and below dark leaden grey. No black-
tipped hairs on the back.

Dimensions. An adult female in spirit measures : head and body
4-7 niches, tail 0-5, hind foot 0-8; basal length of skull 1-3, zygo-
matic breadth 1.

Distribution. Originally obtained by Hutton at an elevation of

Fig. 140.—Crowns of [a)

upper and (/>) lower
molars of E. fiiscica-

jaillus, X 4.
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5500 feet around Quetta, where, however, it has not since been

found. Specimens were brought by Dr. Aitchison from Northern

Afghanistan.

Habits. This mole-like rodent was said by Hutton to make

long horizontal galleries, marked by earth-heaps thrown out at

intervals.

Genus CRICETUS, Cuv. (1800).

Internal cheek-pouches present. Form stout, head blunt ; tail

short, not scaly, sparsely haired. Incisors not

t
grooved. Molars in both jaws with the tubercles

arranged longitudinally in pairs, 3 pairs in the

anterior molar, 2 in the second and third. The

,
tubercles are worn down in old animals. Verte-

bra' : C. 7, D. 13, L. 6, S. 3, C. 17.

The hamsters are Palaearctic, but Thomas and
a b others have shown (P. Z. S. 1888, p. 133) that

Fig. 141.— Crowns ^iie American genus Hesperomys must be united,

of (a) upper The grey Central Asiatic forms, distinguished

and {b) lower by A. Milue-Edwards as Cricetulus, have three
molars of C. representatives in Gilgit, but have hitherto not
p mis, X

. \)QQT[^ found elsewhere within our limits.

Synopsis of Indian Species.

A. Head and body 3"-5 to. 4" long C. phmts, p. 4.36.

B. Head and body about 4"-5 long C.fulvns, p. 437.

C. Head and body about 5''-3 long C. isahellinus, p. 437.

309. Cricetus phSBUS. The Utile grey Hamster.

Mus phjeus, Pallas, Glires, pp. 86, 261, pi. xva (1784).

Cricetus (Cricetulus) phteus, Blanford, Yark. Miss., Mam. p. A

J. A. S. B. xlviii, pt. 2, p. 96 ; SmUy, P. Z. S. 1881, p. 205.

Tail cylindrical, about one fourth the head and body in length.

Peet short. Planta hairy, with tubercles, all on the distal half.

Ears rounded, thinly clad. Fur soft.

Colour ashy grey above, sometimes with a fulvous tinge, the

back with a blackish wash. Lo\\'er parts M'hite. Basal two-thirds

of dorsal fur leaden black, tips of some hairs blackish.

Dimensions. Head and body 3*7 inches, tail 1, ear 0-7"). hind foot

0-6 ; basal length of skull 0-95, zygomatic breadth 0-5.

Distrilmtion. Widely spread in Central Asia ; common in Persia,

Turkestan, &c. Found in ({ilgit by Biddulph and Scully from

5000 to 9000 feet elevation.

Ilahits. This hamster fre([uents cultivated lands and pastures

and is frequently found in houses.
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310. Cricetus fulvus. The fulvous-grey Hamster.

Cricetus (Cricetiilus) fulvus, Blanford, J. A. S. B. xliv, pt. 2, p. 108
(1875), xlviii, pt. 2, p. 90 ; id. Yark. Miss., Mam. p. 45, pi. i.x, %. 1,

pi. xb, fig. 3 ; Scully, P. Z. S. 1881, p. 205.

Precisely similar to the last iu structure but larger.

Colour fulvous grey above, white below. More rufous or

isabelline than O. phmis, but otherwise similar.

Dimensions. Head and body about 4*5 inches, tail 1'45, ear 0-6,

hind foot 0*7 ; skull 1-17 long (total length), 0'64 broad.
Distribution. Kashghar, Tarkand, and the Ptimir, extending to

(xilgit, where it occurs with the last.

311. Cricetus isahellinus. The large grey Hamster.

Cricetus isabellinus, De Filippi, Viaqqio in Persia, p. 344 ; Scully,

P. Z. S. 1881, p. 205.

Precisely similar to C. phceus but much larger.

Colour greyish isabelline above, white below.

Dimensions. Head and body 5-35 iuches, tail 1*1.

Distribution. Found by De Filippi at Tehran, Northern Persia,

and by Scully in Gilgit.

It is somewhat doubtful whether these three forms of Cricetus

should be considered species or only varieties. C. fulvus is about
doable and C. isabellinus fully quadruple the weight of C. phceus.

The different forms occur in several places, but this is not in

favour of their being distinct.

Fig. 142.—Crowns of (a)

upper and {b) lower

molars of Bhizomys
pruinosus, X 2.

Family SPALACID^.

The Spalacidce are sometimes called

rodent moles, and resemble a mole iu

general aspect, having cylindi'ical bodies,

short limbs, small eyes and ears, large claws,

and a short or rudimentary tail. The
infra-orbital opening is small or moderate,

with no perpendicular plate ; and the palate

is narrow. The incisors are large, the

molars rooted, with re-entering enamel
folds.

A single genus, Rhizomys, inhabits South-
eastern Asia and occurs iu the Himalayas
and Burma : other members of the familv

are Palsearctic or Ethiopian.
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Genus RHIZOMYS, Gray, 1831.

Syn. Nyctocleptcs, Temm.

Form robust ; eyes very small ; ears small and naked ;
thumb

very small, rudimentary, but furnished with a claw. Tail almost

naked, having only a few scattered hairs, and not scaly, about one

fourth to one third the length of the head and body.

Dentition : i. '^ m. gE^. The upper incisors are arched forward

and both they and the lower incisors are usually deep orange in

colour ; occasionally, however, the upper incisors are white, the

lower orange. There are no premolars. Vertebrae : C. 7, D. 13,

L. ?, S. 4, C. 19 (in R. hadlus). There are 3 pairs of inguinal and

2 pairs of pectoral mammse. The anatomy has been described by

Anderson (An. Zool. Ees. p. 314).

Three distinct forms occur within our hmits. Eemains of a

fossil species have been found in the Siwalik beds.

Synopsis of Indian and Burmese species.

A. Head and body 7 to 8 inches ; colom' chestnut

or dark brown, not grizzled R. badius, p. 438.

B. Head and body 10 to 14 inches ; colour dark

brown, jirizzled i?. i^uinosus, p. 439.

C. Head and body 15 to 19 inches; colonr dark

ashy to light brown B. sumatrensis, p. 439.

312. Rhizomys badius. The bay Bamhoo-Rat.

Rhizomvs badius, IIod(/son, Qdc. Jown. JV.H. ii.pp. 60,410 (1842);
Bhjfh',J. A. S. B. xii,p. 925 ; id. Cat. p. 122 ; Jerdo», Mam. p. 214 ;

A^iderson, An. Zool. Res. p. 329, pis. xiv, xvi ; Thomas, P. Z. S.

1880, p. 65.

Rhizomys minor, Gray, A. M. N. H. x, p. 266 (1842) ; Horsf. Cat.

p. 105 ; BlytJi, Mam. Birds Burma, p. 41 ; Anderson, An. Zool.

Res. p. 327, pis. xv, xvi.

Ehizorays eastaneus, Blyth, J. A. S. B. xil, p. 1007 (1843); id. Cat.

p. 123 ; id. Mam. Birds Burma, p. 41 ; Blanford, J. A. S. B. xlvii,

pt. 2, p. 165.

Ytikron, Kakhyen ; Khai, Burmese.

Pur soft and rather thick. Ears hidden by the fur. Foot-pads

smooth, not tuberculated.

Colour cliestnut, bay or ashy brown, but nearly uniform in each

individual, rather brighter and deeper above than below. All the

basal portion of the fur, two thirds to three foui'ths or more, dark

cinerous or leaden grey. Sometimes there is a white spot on the

forehead. In most young specimens and some adults the tips of

the hairs are dull rufous or ashy brown (R. minor).

Dimensions. Head and body 7 to 9 inches, tail about 2-7, hind

foot from heel 1-3, both sexes the same ; basal length of skull 1*85,
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zygomatic breadth i'45. Some skulls appear smaller, one appa-

reutly adult measures 1"75 by 1*3.

Distribution. The base of the Eastern Himalayas in. Nepal,

Sikhim, and Bhutan ; Assam, Manipur, and throughout Burma,
also north of Burma in the hill-i'anges near Bhamo, and in Siara.

Habits. This animal lives in burrows made by itself, sometimes,
it is said, under roots of trees, elsewhere, as observed by Anderson,
in high rank grass. It leaves its burrow in the evening and feeds

on various vegetables, especially young shoots of grasses and cereals,

and probably of bamboo. It is also said to feed largely on roots ;

indeed, Hodgson's view, from observations on a living animal, was
tliat these were the principal object of its burrows. It burrows
rapidly, using its powerful teeth as well as its claws in the process.

Above ground the pace of Iihlzom>fs is slow ; the animal appears

fearless, so much so that wild individuals are said to allow them-
selves to be captured without resisting, though ready enough to

turn upon an assailant.

This and other species are eaten by many of the Burmese
hill tribes.

313. Rhizomys pruinosus. The hoary Bamboo-Rat.

Rhizomys pruinosus, Blyth, J. A. 8. B. xx, p. 519 ; id. Cat. p. 122
;

id. Mam. Birds Burma, p. 41 ; Anderson, An. Zool. Res. p. 325,

pis. xiii, xvi.

Fur soft and thick, concealing the small ears. Toot-pads covered

with tubercles.

Colour dark brown throughout, with a hoary or grizzled appear-

ance owing to scattered whitish hairs, which are shorter, finer, and
closer together on the lower surface, giving a somewhat silvery

tone. Basal half of dorsal fur dark ashy, paler on the head. In
old females the sides of the head, muzzle, and chin are pale brown.

Dimensions of a large male : head and body 13 inches, tail 4,

hind foot from heel 2*2. In a smaller individual, a female, the

corresponding measurements are 10*75, 3-75, and 1-95. Basal

length of a skull 2-G, zygomatic breadth 2.

Distribution. Khasi and other hills south of Assam, extending to

the Kakhyen hills north of Upper Burma and to Karennee. There

is also in the British Museum a skull from Cambodia and another

from Swatow, China.

Habits. So far as known, similar to those of U. baclius. The
female produces three or four at a birth.

314. Rhizomys sumatrensis. The large Bamboo-Eat.

Mas sumatrensis, Baffles, Tr. Linn. Soe. xiii, p. 'loS (1822).

Rhizomys sumatrensis, Gray, P. Z. S. 1831, p. 95 ; Cantor, J. A. S. B.

XV, p. 255 ; Bli/tJi, J. A. S. B. xxviii, p. 294 ; id. Cat. p. 122 ; id.

Mam. Birds Burma, p. 41 ; Anderson, An. Zool. Bes. p. 322.

Rhizomys cinereus, McClelland, Calc. Jour. N. H. u, p. 456 ; Blyth,

J. A. S. B. X, p. !)20.
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An.Rhizomys erythrogenys, Anderson, P. A. S. B. 1877, p. loO ; id.

Zool. Res. p. 324, pi. xiii«.

Pwe, Burmese ; Tiku.'i huh, Malay.

Fur short and thiu, with numerous coarse whitish hairs scattered

through it on the back. Foot-pads covered with flattish tubercles.

Skull thick and massive, muzzle broad.

Fig. 143.

—

Ehizomu& stc7nafrensis (after Anderson).

Oolou)' vai'ying from dark ashy grey or greyish brown to light

brown or brownish buff or isabelline, the middle of the back darker

and the lower parts paler. Hides of the head pale, or sometimes

bright ferruginous red. There is occasionally a white frontal spot.

The bright feruginous coloration of the cheeks, from \^hich the

name erythrogeni/s was derived, and the dark ashy tint of the back

are, according to Cantor, signs of immaturity.

Dimensions. Head and body in a large male 19 inches, tail 5k.

Other specimens 15 to 17 inches, tail 5 to 6. A skull measures

3*15 in basal length, 2-5 in zygomatic breadth.

Distribution. The Malay Peninsula and Siam, extending

throughout the Tenasserim Provinces as far north as Moulmein,

IShwegyeng, and Karennee.

Bcibits. Like the other species of the genus, this is doubtless a

burrower, but scarcely anything appears recorded of its habits in

the wild state.

The only Asiatic species not found in Burma or the Himalayas

are the Chinese R. sinensis and R. vestitus, which Anderson regards

as identical. The remaining species of the genus inhabit

Abyssinia.
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Family HYSTRICID^.

The porcupines and their near allies constitute this family and
are easily recognized by their fur being more or less completely

modified into spines. Opines, it is true, occur is some other rodents,

but not to the same extent.

The form is robust (the largest Indian rodents belong to this

family) and the limbs subequal. The clavicles are imperfect in all

Indian forms ; the fibula distinct. The zygomatic arch is stout,

the malar bone not supported below by a continuation of the

maxillary zygomatic process. Infraorbital opening large. The
angular portion of the mandible arises from the outer side of the

bony socket of the lower incisor. Facial part of the skull short

and broad. Molars with external and internal enamel plaits,

semirooted in all Indian genera.

Two genera occur within Indian limits.

A. Tail short, spinose, with hollow quills at the end Hystrix.
B. Tail long, scaly, with a tuft of bristles at the end Atherura.

Genus HYSTRIX, L. (1766).

Syn. Acanthion, Cuv. ; Acanthochterus, Gray.

Body covered with rigid spines, some longer flexible spines being

added on the back, the stoutest spines attached to the loins and
rump. Tail short, spinose, and having at the

end a bundle of slender-stalked open quills.

pm. Muzzle blunt. Mammae 6.

In the skull the nasal bones are well de\elop-

ed, much more so, however, in some species than
in others. There are large air-sinuses in the

frontals. Nasal cavity usually very large.

Dentition : i. ^, pm. j^^, m. j^ij* The upper

grinding-teeth with one internal and three or

four external folds ; the folds become, with wear,

loops of enamel inside the margin of the

tooth. Lower teeth similar but with the folds

reversed.

Vertebrse : C. 7, D. 15, L. 4, S. 4, C. 10-12.

Toes 5—5, the pollex small.

Synojpsis of Indian, Ceylonese, and Burmese Species.

A. A crest of bristles 6 to 12 inches long or more
on neck and shoulders H. leucwa, p. 442.

B. Crest present but less than 6 inches long .... H. bengalensis, p. 444.

C. Crest wanting or quite rudimentary H. hodgsoni, p. 444.

^

J

Fig. 144.—Crovvus

of right upper

cheek - teeth of

H. leuciira.X 1.
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Oue species of HifstrLv is found fossil in the Pliocene Siwaliks

and another in the Pleistocene cave-deposits of Kurnool.

Fig. 145.—Skull of Hystrix leucura, X J.

315. Hystrix leucura. The Indian Porcupine.

Hystrix cristata, var. indica, Gray and HardwicTce, III. Ind. Zool. ii,

p]. 14 (1830).
Hystrix leuciirus, SyJces, P. Z. S. 1831, p. 103 ; Elliot, Mad. Jour. L.

\S. X, p. 218 ; Ke.laart, Prod. p. 70 ; Adams, P. Z. S. 1858, p. 520
;

Blyth, Cat. p. 128 : Jerdon, Mam. p. 218.

Hystrix YmsntivosiTis,, Brandt, St. Petersb. Acad. Mem. i, 1835, p. 375;
Waterhouse, Mammalia, ii, p. 454; Blyth, J. A. S. B. xxi, p. 351,

Hystrix zeylonensis, B/yth, J. A. S. B. xx, p. 171 (1851).

Hystrix malabarica, Sclater, P. Z. S. 18(35, p. 353, pi. xvi ; 1871,

pp. 233, 234.

Sdyi, Sdhi, Sdyal, Sarsel, II. &e. ; Sdjru, 13. ; Dumsi, Chotia-dumsi,
Nepal ; Saori, Chaodi, Guzrati ; Salendra, Mabr. of the Ghats ; Sinkor,

Sindlii ; Sikhan, Baluch. ; Shkunr, Pushtu ; Hoiffa, Goud.; Jekra, Korku;
Jiki, Ho-Kol ; Yed, Mul-handi, Can. ; Yeddu pandi, Tel. ; Maldnpani,
Tarn. Mai. ; Hitava, Cingalese.

A crest of very long coarse bristles, from 6 or 8 inches to

occasionally over a foot; in length, commencing on the forehead

and extending along the spine to the middle of the back. Muzzle
densely clad with hair ; fore part of body, limbs, and abdomen
covered with short spines mingled beneatli with hair, the loins and
base of tail with long spines, those situated anteriorly long and
flexible, the others on the lower back and rum]) stout and rigid, so

that tlie long flexible spines conceal the stouter quills except when
all are erected. Skull moderately convex above, the nasals being

nearly twice the length of the frentals, and having their lateral

margins subparallel and tlieir hinder border transverse
;
posterior
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portion of premaxillary not differing greatly from a nasal in

breadth. Mammae 6, pectoral, laterally placed.

Coheir blackish brown, with the exception of the tips of the quills

on the cheeks and on a band across the throat (forming a collar), the

terminal one fifth to one half, and one, two, or three narro\A' rings

on the long dorsal quills, and all the spines and hollow quills of

the tail, which are white. A few of the c]-est-bristles also are

tipped with white or whitish in some individuals. The quills

around the base of the tail ai'e in great part white, and there is

often a mesial line of white spines on the lower back. In some

specimens the caudal spines and the tips and rings on the dorsal

quills are partly orange-red instead of white.

Dimensions. Head and body 28 to 32 inches, tail 3 or 4, with

spines 7 or 8, hind foot from heel 3*75 ; basal length of adult

skull 5-5, zygomatic breadth 3-2. Weight 25 to 30 lbs.

Distribution. Throughout India and Ceylon, extending into the

lower spurs of the Eastern Himalayas and to the west^^"ard far

into the mountains, this species being found in Kashmir. A
closely allied form, probably merely a variety *, extends throughout

Western Asia to the Caspian and Black Sea. H. leucura has not

been recorded east of the Bay of Bengal.

Habits. During the day the Indian porcupine remains in caves

amongst rocks, or in burrows made by itself in hillsides, river-

banks, bunds of tanks, &c. It has a predilection for rocky hills,

and it is frequently gregarioas. It rarely leaves its burrow till

after sunset and generally returns thereto before sunrise. From
being so thoroughly nocturnal, this, one of the commonest wild

animals of India, is seldom seem. It feeds on vegetables, princi-

pally on roots, and is destructive to crops, especially to garden

produce (peas, potatoes, onions, carrots, &c.), and to fruit, and is

said to be very dainty and particular in its choice of food.

When irritated or alarmed porcupines utter a grunting souud

and erect their spines with a peculiar rattling noise, produced,

apparently, by the hollow tail-quills. When attacked by dogs or

other animals, they charge backwards and inflict severe wounds with

the rigid spines of their hind quarters. In confinement porcupines

often gnaw, with their powerful teeth, through Avooden cases or

cages. They are fond of gnawing bones, and I have seen an

elephant's tusk, found in the forest, deeply scored by their

incisors. The flesh of the porcupine is well known to be excellent

eating. From two to four young are produced at a birth, and are

born with their eyes open and the body covered with short soft

spines.

* This is often called H. cristata, L. (as it was by myself iu ' Eastern Persia,

ii, p. 80). Waterhouse, however, ' Mammalia,' ii, p. 148, showed that the

Italian and North African species must retain the Linnaian title. In true

H. cristata the skull is very tumid, the nasals being enormous, more than o
times the length of the frontals, miich wider than the premaxillaries, and
having together an oval eonlour.

2 11
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316. Hystrix hodgsoni. Tlce crcstless Himalai/an Porcupine.

Acantliion liodgsonii, Gray, P. Z. S. 1847, p. 101.

Hystrix aloplms, Hodgson, J. A. S. B. xvi, p. 771, pi. xxxii (1847).

Hystrix hodgsoui, Waterhouse, Mammalia, ii, p. 451.

Hystrix longicauda, Blyth, Cat. p. 129, partim ; Jerdon, Mam. p. 221,

nee Marsden.

Ancliotia dumsi, Nepalese ; Sathung, Lepcha ; 0-e, Limbu ; 3Iidi, Ca-
cliari ; Subon-dem, Mauipuri ; Siihu, Kuki ; Sisi, Daplila ; Tuigon, Soke,

Liso, Vikhd, Sehru, Naga.

No crests on head, neck, or shoulders as a rule, but occasionally

a few bristles, slightly longer than the neighbouring spines, in a

line on the back of the neck. Anterior portion of body, limbs,

aud abdomen co^ered with short flexible spines, flattened and
deeply grooved, with hair-like terminatious. Longer rigid spines

and, scattered amongst them, still longer thin flexible spines, some of

the latter often 10 inches in length, on the loins and rump. In the

skull the nasals are about '2h times the length of the frontals and
have a convex posterior termination.

Colour dark brown, blackish on the limbs. A narrow band of

white-tipped spines forms a collar in front of the neck ; longer quills

of the back having sometimes the base, sometimes the tip, some-
times both white. Tail-quills of black and white mixed.

Dimensions. Head and body 23 inches, tail 4, or with the quills

8 ; basal length of skull 4-4, zygomatic breadth 2'5. Weight 16 to

20 lbs.

Distribution. The lower slopes of the Himalayas in Nepal and
iSikhim up to about 5000 feet, and Assam. A crestless porcupine

inhabits Burma and other countries east of the Bay of Bengal,

but whether the present species or H. longicauda is uncertain.

Habits. According to Hodgson these porcupines are monoga-
mous, living in burrows, and resembling II. leucura in habits and
food. They breed in spring and produce usually two young. The
flesh is excellent and is much esteemed.

317. Hystrix bengalensis. The Bengal Porcupine.

Hystrix bengaleusis, Blyth, J. A. S. B. xx, p. 170 (1851); id. Cat.

p. 128 ; id. Mam. Birds Burma, p. 42 ; Jerdon, Mam. p. 220.

Snjru, Bengali : Phyti, Burmese.

This resembles H. hodgsoni aud H. longicauda in size and general

character, having only a very few' long aud slender quills intermixed

with the ordinary weapon-quills. The latter are much longer and

thicker than in //. hodgsoni, and the body -spines are still flatter

and more strongly grooved and terminate towards the neck in

slight setxe, towards the quills in rigid points. There is a distinct

but small thin crest, the longest bristles of which measure 5 or

6 inches and are tipped with white for the terminal third ; and

the white demi-collar is strongly marked. General colour as iu
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IJ . hodi/soni, the quills generally having the basal half x^hite, the rest

black, most of them with a white tip more or less developed, the

few long and flexible quills white with a nai-row black band about
the middle. Tail as in H. hodgsoni.

The above is an abridged copy of Blyth's original description.

Jerdon gives the length of the head and body as 2S inches, tail 4.

Distribution. Lower Bengal, Assam, Arrakan, and probably
Burma generally. Specimens have also been brought fi'omSikhim.

I have not been able to examine a specimen of this species.

Anderson (An. Zool. lies. p. 333) describes the skull as closely

resembling that of H. lowjicauda (Marsden, History of Sumatra,

p. 118, pi. xiii), with which AcanthocJicenis grotei of Grray (P. Z. S.

1866, p. 310) is said to be identical (see Sclater, P. Z. S. 1871,

p. 234). Mr. Thomas has shown to me a skull with broad nasals

collected by Mr, Fea in Karennee, and agreeing fairly with
Anderson's description of that of //. benr/alensis. The frontals are

about half the length of the nasals, and the breadth of the nasals

in front is nearly the length of the frontals. Basal length 4-75

inches, zygomatic breadth 2-7. As I find a rudimentary crest in

some specimens of H. hodgsoni, the presence or absence of a small

crest is not a specific character.

The skulls of If. Jongicauda (from Malacca, identified by Cantor)
and H. bengahnsis differ from that of H. hodgsoni in having the

nasal bones not more than twice the length of the frontals. The
crestless U. javanica, Cuv., from Java, and the small crested

H. yimnanensis (Anderson, An. Zool. Ees. p. 332), from Yunnan,
have the frontals nearly as long as the nasals.

The remaining Asiatic forms of Hystrix besides H. yimnanensis
and H, javanica are the Chinese H. subcHstata, Swinhoe (P. Z. S.

1870, p. 638), and B. crassis/>Mu's, Griinther (P. Z. S. 1876, p. 736,

pi. Ixx), from Borneo. //. iniwUeri, Jentink (iS^otes Leyd. Mus.
1879, p. 87), from Sumatra, is identical with H. longicauda of

Cantor and others.

Genus ATHERURA, Cuv. (1829).

Tail elongate, about half, the length of the head and body, scaly,

with spiny bristles between the scales, and furnished with a tuft

of long bristles partly flattened at the end. Spines of body flattened

and grooved throughout, those of the lumbar region and rump not

greatly exceeding those of the shoulders in length.

Skull much as in Hystrlv, but the nasal cavity is smaller and the

nasal bones shorter than the frontals. Dentition as in Hystriv.

But a single species is found within Indian hmits and this is

restricted to the couuti'ies east of the Bay of Bengal. Formerly,

however, the genus must have existed in the Indian Peninsula, for

its teeth have been found in the Pleistocene cave-deposits of

Kuril ool.

2u2
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318. Atherura macrura. The Asiatic hrusli-taihd Porcupine.

Hystrix maci'oura, L. Syst. Nat \, p. 77 (1706).
H^'strix fasciculata, Shaw, Gen. Zool. ii, p. 11 ; Gra)/ and Ilarcho,

III. Ind. Zool. ii, pi. 15.

Atberuva fasciculata, Cantor, J. A. S. B. xv, p. 2.57 ; Bhjth, Cat.

p. 129 ; id. Mam. Birds Burma, p. 43 ; Sclater, P. Z. S. 1871,

p. 236.

Atherura macrura, fF'«^e/-7jo!«e, Mammalia, ii, p. 472; Blyth, J. A.
S. B. XX, p. 519 ; Gilnther, P. Z. S. 1876, p. 742'; Tho7nas, P. Z. S.

1886, p. 71.

Ldndak, Malay.

Body covered with rigid spines above, those of the lumbar region

longer and mixed with a few still longer flexible bristle-like spines ;

liead and lower parts covered with soft flattened spines. The tail

is spiny near the base, then scaly, spiny bristles emerging between

Fig. 146.

—

Atherura macricra ; a, one of the bristles at llie end uf the tail.

the scales, at the tip is a tuft of longer bristles, partly simple, but

chiefly each composed of three or four elongate elliptical flattened

disks joined together end to end, aud to the tail by short bristles.

Colour above dark brown, either uniform or with the tips of the

s])ines paler ; the long lumbar bristles mostly white, lower parts

and bristles at the tip of the tail whitish.

Dtinensions. Head aud body of a male 22 inches, tail 10, of a

smaller specimen 18*5 aud 9 ; basal length of skull 3*4, zygomatic

breadth 1-8.

DistrUmtion. Burma and the Malay countries, extending north-

ward to Chittagoug, Tipperah, aud the Khasi hills, and southward

to Java, Sumatra, and perhaps Borneo.
Hahits. Similar to those of Hystrix.
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The only remaining species of the genus, A. africana, occurs in

Western and Central Africa. Another Oriental genus is Triclujs,

of which one species, T. guentheri, inhabits Borneo. The American
porcupines belong to a distinct subfamily, Si/netherince.

Suborder DUPLICIDENTATA.

This suborder, distinguished by having two pairs of upper inci-

sors in adults, the smaller additional pair being behind the usual

rodent teeth, not at the side of them, comprises two families—the

hares and the Lagomyidcp, sometimes known as Pikas, calling or

piping hares, or mouse-hares. In all there are, at birth, three pairs

of upper incisors, but the outer tooth on each side is soon lost.

Enamel extends all round the incisors. The molars are rootless,

with transverse enamel-folds. The anterior palatine or incisive

foramina are very large, usually confluent, and extending back to

the premolars ; the bony palate is veiy short ; and the opening of

the posterior nares is bet^'een the true molars. There is no true

alisphenoid canal. The fibula is anchylosed to the tibia and articu-

lates with the oa calcis. The testes are permanently external to the

abdominal cavity. All the species are exclusively vegetable feeders

and have very long intestines and a large caecum. All are terres-

trial, none arboreal or aquatic.

Both families occur in India and are thus distinguished :

—

Ears long ; a tail present Leporidae.
Ears short, rounded ; no tail Lagomyidae.

Family LEPORID^.

Hares and rabbits compose this family. The ears are long,

usually about the same length as the skull or longer, and there is

a short tail. The limbs are long, the hind limbs in general con-

spicuously longer than the fore. The eyes are large and there are

no eyelids. The skull is compressed ; the frontals are broad

between the orbits and furnished with peculiarly shaped post-

orbital processes, narrow where joined to the frontals, then

expanded and forming the upper rim of the orbit. The clavicles

are imperfect.
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Dentition: i.^ pni. ~, m. |^. Toes 5-4. Vertebrse : 0. 7,

D. 12, L. 7, S. 4, C. 13-15.

Fig. 147.—Skull of Lepus nigricollh, x |.

But a single genus is usually recognized in this family. Hares
are found in all geographical regions except the Australian.

Genus LEPUS, L. (1766).

Syn. C(iprolci(/us, Blyth (184.'')).

Characters of the family. E ares are well known and scarcely

require description. There are several Indian species, some found
in tropical parts of the country, others confined to the Himalayas.
As a rule two different species do not inhabit the same area, but
L. rvjieauflahis and L. Jiispidvs may form an exception, as both
apparently occur in Eastern Bengal and Assam.

Hares have much resemblance to each other in habits ; as a rule

they dwell in grass, or amongst bushes or rocks, each living soli-

tarily in a particular spot, known as its form ; usually a mere seat

in the grass, or beside a bush or stone. To this form the animal
returns, sometimes daily, for a considerable period, changing, how-
ever, with the season of year. Hares move about and feed in the

morniug and evening and at night, liAing entirely on grass and
other plants. They are swift of foot, and owing to the length of

their hind legs can ascend a slope at great sjieed. True hares do
not burrow. They breed several times in the year; the ])eriod of

gestation is about a month, and the young are born \\ith their
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eyes open and are able to reproduce at the age of about 6 months.

In the European hare the young of the same htter are said to be

sometimes dropped at considerable intervals. Rabbits differ from
hares considerably ; they dAvell in burrows, and the young are born
naked and with the eyes closed. The curious hispid hare also

burrows.

Synopsis of Indian^ Ceylonese, and Burmese sjiecies.

A . Ears as long as the head or longer, tail

white beneath.
(I. A blaek patch on the back of the

neck L. nigricoUis, p. 449.

h. No black patch.

a'. Upper surface of tail rufous-brown
;

fur harsh L. niflcaudutus, p. 450.

V . Upper svuface of tail blackish brown
;

fur soft L. dayanus, p. 451.

c'. Upper surface of tnil black.

n". General colour distinctly rufous .. L. pegtiensis, "p. 451.

b" . General colour not rufous L. tibetanus, p. 452.

d'. Tail wholly or almost wholly white.

a". Ear longer than hind foot with
tarsus L. oiostolus, p. 453.

b". Ear not longer than hind foot with
tarsus L. hypsihius, p. 453.

B. Ears shorter than head, tail brown through-
out ; fur bristly L, hispidus, p. 454.

319. Lepus nigricoUis. The hlack-naped Hare.

Lepus nigricoUis, F. Cuv. Diet. Sc. Nat xxvi, p. 307 (1823) ; Uniof,

Mad. Jour. L. S. x, p. 218 ; Kelaart, Prod. F. Z. p. 72 ; Blyth,

Cat. p. 132 ; Jerdon, Mam. p. 225.

Kliaryosh, H. ; Sassa, Mahr. ; Media, Can. ; Musal, Tarn. ; Kundeli,
Clwurapilli, Tel. ; Moilu, Mai. ; Hava, Cing.

Ears thinly clad. Fur somewhat harsh and coarse.

Colour above rufescent brown and black mixed, except a large

black or brownish-black patch on the back of the neck, extending

from the ears to the shoulders. Tail rufous-brown above, blackish

towards the end. Fore neck, breast, and limbs rufous ; chin, throat,

and lower parts from fore limbs white, the dorsal and \'entral

tints passing gradually into each other on the flanks. Ears outside

brown anteriorly, grey posteriorly, dusky towards the tip, narrowly

margined with whitish inside. Dorsal fur ash-grey or creamy
white at the base, then black, then rufous or rufescent white,

the extreme tips black. Animals fi'om the Nilgiri hills and
Ceylon are more richly coloured than those from the plains, but one
Nilgiri skin, sent to me by Mr. Hampson, is blackish brown above

and not rufous.

Dimensions. Head and body 19 inches, ears 4'75, tail (without

hair?) 2*5 ; a skull measin'es 2*9 in basal length and l-fi5 in breadth

across the zygomatic arches. Nilgiri hares weigh 5 to 8 lbs., but
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in the plains the weight is less, Col. Hamilton (Hawkeye) says 5

to 7.

Distrihution. The Indian Peninsula, south of the Godavari, and

Ceylon. This hare ascends hills and is found commonly on the

Niigiris and at Newera EUia.

Habits. Nothing particular appears to have been recorded. Like

L. rii/jcaudatus, this hare takes refuge in holes (on the Niigiris, in

hollow trees) when pursued, and like that species appears to have

fewer young at a birth than the European hare. Mr. Davison

tells me he has generally found one but not unfrequently two. On
the Niigiris this hare breeds chiefly from October to February.

320. Lepus ruficaudatus. The common Indian Hare.

Lepus ruficaudatus, Geoff. Diet, class, d'kist. nat. ix, p. 381 (1826)

;

Bhjth, J. A. S. B. xi, p. 100 ; Cat. p. 131 ; Jerdon, Mam. p. 224.

Lepus timidus, McCleUand. P. Z. S. 1839, p. lo2, nee Linn.jepus

J^epus niacrotus, Modi/son, J. A. >S. li. ix, p. lies {iSiV) ; Jiaams,

P. Z. S. 1858, p. 520 ; Wagner, Hiir/ei's Kaschmir, iv, p. 574, pi.

Lepus arvaberteiisis, Hodqson, Calc. Jour. X. H. iv, p. 293.

Lepus tytleri, Tiitler, A. M. N. H. (2) xiv. p. 176 (1854) ; Bh/th.

J. A. S. B. xxii, p. 415, xxiv, p. 471.

Kliargosh, P. k. Hindustani ; Khard, Susra or Sassa, II. & B. ; Lam-
bha or Lamhhdrxa, H. ; Malol, Gond. ; Kulhai, Kol, Saulal ; KoarU,

Korku; Manye, Paharia of Rajmelial.

Ears very thinly clad. Eur somewhat harsh and coarse ; three

pairs of mammae, 1 pectoral, 2 inguinal.

Colour above light rufous-brown mixed with black on the back

and face ; breast and limbs rufous ; chin, upper throat, and lower

parts from between the fore legs white. Eur of back creamy white

(sometimes very pale ashy grey) at the base, then for a short dis-

tauce dark brown to ashy brown, then pale rufous, and the extreme

tips black. Tail above rufous-brown. Antex-ior outer and posterior

inner surface of ears more thickly clad than the remainder of the

ear-conch, dark brown mixed with rufescent. Near their tips the

ears are narrowly bordered with black outside and with rufous

inside.

Dimensions. Head and body 18 to 20 inches, tail with hair 4, ear

from crown 5, breadth laid flat 2*75, hind foot and tarsus from heel

to end of claws 4 ; basal length of skull 2*9, zygomatic breadth 1-55
;

weight 4 to 5 lbs. Males are smaller than females.

Distrihution. Northern India generally, except in Western
Eajputana, Sind, and the South-west Punjab. This species ranges

from the foot of the Himalayas to the Grodtivari or somewliat fur-

ther south, being found, I believe, around Poena in the Deccan. To
the eastward L. ruficaadaim occurs in Assam, to the north-west

I have a specimen from Hazara.

Habits. This hare is chiefly found in waste ground or dry culti-
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vatioii, amougst grass and bushes. It is common in many parts of

JN'orthern India, is often shot and occasionally coursed with grey-

hounds. When pursued it not unfrequently takes refuge in a

fox's hole or some other burrow. In more than one instance, I

have found a single foetus in the female ; Hodgson, however, found
two and states that this is the number of young generally produced
at a birth.

The flesh is not so good as that of the European hare, though
much of the usual inferiority is probably due to cookery. When
jugged this hare is by no means unpalatable.

321. Lepus dayanus. The Sind Hare.

Lepus dayanus, Blanford, P. Z. S. 1874, p. 663.

Lepus joongsbaiensis, Murray, Vertebrate Zoohfjy of Sind, p. 51.

Sassa, SaJw, Seher, Siudhi.

Ears thinly clad. Eur very soft. In the skull the nasals

are shorter and much less bent over anteriorly at the sides than in

L. rujicaudatus.

Colour abov'e light greyish brown mixed with black ; breast and
limbs pale rufescent, lower parts except the breast white. Dorsal

fur at base light grey to creamy white, paler posteriorly, beyond
the middle of each hair is a black ring, then a whitish space, the

tip being black. Tail blackish brown above. Eace-stripes whitish
;

around eyes white. Margin of ear near the tip blackish brown
outside, buff inside.

Dimensions. Head and body 17 inches, tail with hair 4, without
hair 2*75, ear from crown 4*5, hind foot and tarsus 4 ; basal length

of skull 2-75, zygomatic breadth 1"6.

Distribution. JSiud and Cutcli, with the greater part of the Indian
desert east of the Indus, probably also the Derajat in the Punjab.

Habits. Similar to those of L. rujicaudatus. This is, however,
more of a desert form. It is much greyer than L. rujicaudatus

and at once distinguished by its soft fur, and by the upper surface

of the tail being blackish brown instead of rufous.

322. Lepus peguensis. The Burmese Hare.

Lepus sinensis, Bhjth, J. A. S. B. xxi, p. 359, nee Gray.
Lepus peguensis, Blyth, J. A. S. B. xxiv, p. 471 (185.3) ; id. Cat.

p. 132 ; id. Mam. Birds Burma, p. 43.

Ymi, Phu-goung, Burmese.

Colour above rufous mixed with black, below white, the two
colours well defined, not passing into each other. Dorsal fur pale

grey or white at the base, then black, terminal portion fulvous

brown with black tips. Tail black above. Towards the rump there

is sometimes a strong ashy tinge on the back. A large blackish

terminal patch on the posterior outer surface of each ear.

Dimevsion'i. Head and body 21 inches, tail with hair 4, ear 4-25,
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hind foot 4-5 (Tickell). A female skin in spirit is smaller, hind

foot 4-1 ; the skull measures—basal length 2-7, extreme length 3-4,

zygomatic breadth 1'6.

Distribution. Burma ; in the Irrawaddy valley as far down as

Henzada, wanting near the coast and in dense forest. Not re-

corded from Arrakan, but found to the southwest as far as the

Thonngyin valley west of Moulmein (Stray Feathers, ix, p. 141)

and perhaps farther south. 1 am indebted to Major Bingham

for a good skin of this species, of which there was until recently

no specimen in Europe.

323. Lepus tibetanus. The Afylutn Hare.

Lepiis tibetanus, Waterhcmse, P. Z. S. 1841, p. 7, id. Mammalia, ii,

p. 58; Gilnther, A. M. N. H. (4) xvi, p. 228 (1875) ; Blanford,

Yarl: Miss., Mam. p. 63 ; Scid/y, P. Z. S. 1881, p. 207.

Lepus craspedotis, Blanf. Eastern Persia, ii, p. 80, pi. viii.

Lepus biddulphi, Blanf. J. A. S. B. xlvi, pt. 2, p. 324.

Ears broad. Eur soft.

Colour above varying from light greyish to light rufescent brown
mixed with black, the rump sometimes with an ashy tinge ; lower

parts white, except the breast which is light browu. Tail with a

broad black band above. Dorsal fur ashy at the base, varying in

depth of tint, passing into whitish, then black or dark brown fol-

lowed by a very pale brown vmg and the extreme tip black. Often, in

winter fur, longer fine black-tipped hairs are intermixed on the back.

Outside of the ears brown in front, behind buff, passing into black at

the tip. In most specimens the ear-conch is margined with buff.

Dimensions. Head and body 19 inches, tail 3*5 (with hair 5), ear

5, breadth of do. 3, hind foot and tarsus 4-8. Weight 3i lbs. The
skull is 2-7'3 inches in basal length and 1*7 in zygomatic breadth.

Distribution. The upper Indus valley (Little Tibet), the greater

part of Afghanistan, and Baluchistan. This hare is found as low

as 500 feet above the sea in the latter (L. craspedotis). I have shot

it on the Ivhirthar range west of Sind and near C^uetta.

324. Lepus oiostolus. The woolly Hare.

Lepus oiostolus, Hodgson, J. A. >S. B. ix, p. 1186 (1840), xi, p. 288.

Lepus pallipes, Hodgson, J. A. S. B. xi, p. 288, pi. (1842), Blan-
ford, Yark. Miss.', Mam. p. 62.

? Lepus tibetanus, Blanf. J. A. S. B. xli, pt. 2, p. 34, nee Water-
house.

Riyong, Tibetan.

Ears densely clad outside and exceeding the head in length.

Eur soft, thick, woolly, slightly curled in adults, more so in the

young. Postorbital processes in the skull large, broad, and bent

upwards, so that the frontal area between the orbits is broad and
concave.

Colour above light yellowish bro\\n mixed with dark brown, rump
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ashy grey. Tail almost eutirely white, a few ashy hairs above near
the base. Some of the fur on the back of the neck is tipped \vith ashy.

Fove neck and breast pale rufescent, chin and abdomen white. Dorsal
fur ashy at the base on the shoulders,\vhite in the middle of the back,

then dark brown or black followed by light brown, the tips of the

longer hairs black. Ears externally dark brown in front, white
behind, passing into ashy towards the base and black close to the

tip, the border of the ear huffy white almost throughout ; inside of

ear-conch with short brown hair near posterior margin, except near
the tip, where the hair is white. Eye-stripe whitish, whiskers

mixed black and u hite. The young is pale brownish or slaty grey

above.

Dimensions. Head and body 22 inches, ear 4'7o, hind foot and
tarsus 4*5, tail without terminal hair 4, with it 6 ; zygomatic breadth

of skull 1-5.

Distribution. Tibet north of JS'epal and Sikhim and probably

farther east at high elevations. L. oiostolus occurs also in some of the

high valleys south of the main range ; I have seen it in Sikhim near

the Kongra Lama pass.

This species is closely allied to L. variabilis, of which it and
L. hijpsibius may perhaps ultimately both prove to be varieties.

325. Lepus hypsibius. The upland Hare.

? Lepus oiostolus, Adams, P. Z. S. 18.j8, p. 520, nee Hodgmn.
Lepus pallipes, Blytli, Cat. p. ]31,uec Hodgson.
Lepus hypsibius, Blanford, J. A. S. B. xliv, pt. 2, p. 214 (1875) ; id.

Yark. Miss., Mam., p. 60, pi. iii, fig. 1, pi. iv a, fig. 1.

Eur long, woolly, curly, and very thick, the hairs of the rumj)

nearly 2 inches long in winter. Ears scarcely exceeding the head
in length. Postorbital processes of skull large and bent upwards.

Colour above rufous-brown, mixed with black on the back, rump
dark ashy. Tail entirely white. Lower parts white, except the

breast which is rufescent. Eur ashy at the base on the shoulders,

creamy white in the middle of the back, then there is a blackish

ring followed by a longer pale brown one, the' extreme tip blaclc.

Hair of rump ashy grey throughout, some piles black-tipped.

Outer surface of ears brown in front, whitish behind, with the ex-

treme tip black.

Dimensions from di'ied skins. Head and body 24 inches, ear 4'5,

hind foot and tarsus 5 ; basal length of skull 2*8, zygomatic breadth
1-73.

Distribution. The higher plains of Ladiik such as Changchemno,
and also of Eukshu. Not known to occur below 14,000 or 15,000

feet elevation.

This may be a variety of the last, but appears to be considerably

larger with shorter ears.
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326. Lepus hispidus. The hispid Hare.

Lepus hispidus, Pearson, McClelland, P. Z. S. 18'S9, p. 152; Hodgson,
J. A. S. B. xvi, p. 572, pi. xiv ; Blyth, Cat. p. 133 ; id. J. A. S. B.
xxii, p. 415 ; Jerdun, Mam. p. 226.

Caprolagus hispidus, Blyth, J. A. S. B. xiv. p. 249, plates.

Ears very short, shorter than the skull. Eyes small. Fur coarse,

bristly; underfur fine with the coarse longer hairs intermixed.

Hind legs short, buthttle exceeding the fove legs in length. Cla\\s

strong. Mammae 6. Skull very thick, flat above ; frontals lougei-

and nasals shorter than in other hares. Postorbital processes small,

united to the frontals anteriorly ; incisive foramina small ; bony
palate as long as broad. Teeth large.

Colour above black mixed with brownish white, producing a

general dark brown aspect, and passing on the sides gradually into

the sullied brownish white of the lower parts. The rump is more
rufescent in some skins. Tail brown throughout, darker above.

Basal half of dorsal fur greyish brown ; terminal portion at first

dark brown or black, then yellowish white followed by a long black

tip sometimes interrupted by a second pale ring. Ears brown out-

side throughout. Breast a little darker brown than the abdomen.
Dimensions. Head aud body 19 inches, tail 1*1, with hair 2'l,ear

2*75, hind foot and tarsus 3"9 ; basal length of skull 3, zygomatic

breadth 1-75. AVeight ^ lbs.

Distribution. The tract along the foot of the Himalayas from
Gorakhpur to Upper Assam. The hispid hare does not range into

the mountains, but is said to be found as far south as the Rajmehal
hills, Dacca, and, according to Hodgson, Tipperah.

Habits very imperfectly ascertained. According to Hodgson the

hispid hare inhabits the ^dl forest, whilst Jerdon states with more
probability that it is found in the Terai (that is, of course, the

marshy tract usually thus called), frequenting long grass, bamboos,

&c. It is said to burrow like a rabbit, but not to be gregarious. Its

food, as Hodgson was informed by the Mechis, consists chiefly of

roots and the bark of trees. The flesh is said to be white.

This hare should perhaps be placed in a distinct genus Capro-

lagus as proposed by Blyth. An allied form, with black markings,

L. nitscheri, has recently been described from Sumatra.
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Family LAGOMYID^.

The animals comprised in this family are of small size, all being
considerably smaller than a rabbit. The ears are short and rounded,

Fig. 148.—Skull of Lagomys rufcscens, X 1.

and there is no external tail. The skull is depressed, orbits ellip-

tical and separated by a narrow frontal area. There ai'e no
postorbital processes. A narrow pointed bony lamina extends

backwards from the zygomatic arch nearly to the meatus. The
clavicles are perfect, the fore and hind limbs short and subequal.

Only a single genus is known.

Genus LAGOMYS, Cuvier (1798).

Characters of the family. The species are like a guinea-pig in

form and inhabit burrows amongst rocks. Some have a peculiar

call, on account of which they have been designated piping hares,

but this peculiarity does not appear to have been observed in Hima-
layan species. In many of the forms, perhaps in all, individuals

have rufous patches at the side of the neck corresponding appa-

rently to glandular areas. All have the soles of all the feet hairy
;

the fur is generally thick and soft. The intestines are excessively

long in all the species ; I found them in L. rufescens to be 12 times

the length of the head and body.

Dentition: i. i-, pm. |3, m. ~^. Vertebrae: C. 7, D. 18,

L, 5, S. 2, C. about 10 (in L. nifescens).

The genus is chiefly confined to Central and Northern Asia, one

species extending into Eastern Europe and one being found in

North America. Several kinds inhal^it the Himalayas, Tibet, and
Afghanistan.
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S)/nopsis of Indian Species.

A. Ears moderate, less tlian au iuch broad.

a. Toe-pads exposed.

a' . Colour dark brown or bay, a narrow pale

collar or none L. roylei, p. 450.

b'. Colour pale brown, a broad pale collar . . L. nifescens, p. 458.

b. Toe-pads concealed by hair, colour light sandy
brown L. curzonia;, p. 457.

B. Ears more than an inch broad.

a. Incisive foramen subtrigonal, with sides

straight L. macrotis, p. 457.

b. Incisive foramen constricted in middle and
with curved sides. Colour brownish yel-

low L. hidacensis, p. 458.

327. Lagomys roylei. 'fhe Himalayan JIouse-Hare.

Lagomys roylei, Ogilby, Eoi/le's III. Botany Sfc. Himalai/a, p. Ixix,

pi. 4 (1839) ; Adams, P. Z. S. 1858, p. 520 ; Jerdon, Mam. p. 226
;

Blatif. J. A. S. B. xli, pt. 2, p. 35 ; Biichner, Przcwalshi, Reis. Mam.
p. 156, pi. xxiii, tigs. 1, 2.

Lagomys nipalensis, Hodf/son, J. A. S. B. x, p. 854, phite at p. 816

(1841).

Lagomys hodgsoni, BlytJi, J. A. S. B. x, p. 817, plate at p. 844.

Lagomys tibetanus, A. Milne-Edioards, Bech. Mam. i, p. 314,

pis. xlviii, xlix.

Rang-runt, rang-duni, in Kunawar; Gilmchen, Bhutia, Sikhim.

Ears moderate. Toe-pads naked. Incisive foramen subtrian-

gular, with the sides nearly straight.

Colour above brown, varying from greyish brown to rufous bro\An,

sometimes blackish brown, and in many cases bay or deep ferru-

ginous on the neck only or on the head and neck, or throughout

the upper surface. Lower parts paler, sometimes whitish. Basal

three fourths of fur throughout the body leaden black, terminal

fourth of the longer hairs light brown or rufous brown, with, on
the upper parts, dark brown or black tips. Ears frequently with a

narrow whitish border. Feet pale brown above, soles of hind feet

darker brown. There is occasionally a narrow pale collar, but never

a broad one as in L. nifescens.

Dimensions. Head and body 6-5 inches, tarsus and hind foot from

heel to end of claws I'l; length of ear 0*7, breadth 0-6. Some
individuals are rather lai'ger. Zygomatic breadth of skull 0-S5.

Distrilndion. Found throughout the Himalayas from Kashmir to

Moupin at elevations between 11,000 and 14,000 feet, or as high as

16,000 in Spiti, according to tStoliczka ; also found by Przew^alski

in the mountains of N.E. Tibet, and of Kansu in China.

Uahits. The Himalayan mouse-hare is chiefly found in rocky

ground, burrowing and hiding amongst rocks and coarse stones. In

the Eastern Himalayas it inhabits j)iue-forests on steep slopes. It

is gregarious, sevei*al being found together ; it feeds on vegetables
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near its burrow, aud darts iuto its hole when alarmed. Mr. A.
Andei'sou fouud four youug in a pregnant female; nothing more is

known of its breeding-habits.

328. Lagomys curzonias. Hodgson's Mome-Uare.

Lagomys curzonite, Hodysoii, J. A. 8, B. xxvi, p. 207 (18o7) ; Giln-
ther,^A. M. N. H. (4) xvi, p. 230.

Abra, Tibetan.

Ears moderate. Toe-pads hidden by long hair. Incisive foramen
as in L. roylei, but orbits in the skull smaller and much closer to-

gether, nasals shorter and upper surface of skull more convex.
Colour light sandy brown above, nearly white below. Basal

half or more of the fur leaden black, terminal portion whity brown,
longer dorsal hairs tipped black. Ears with a broad pale border,
feet sullied white above and below. Chin dark brown.

Dimensions. Length (of a dried skin) about 8 inches, ear U-75,

tarsus and claws 1'25, zygomatic breadth of skull 0-83.

> t Distribution. The types were from the Tibetan (but Cis-Himalayan)
Chumbi valley east of Sikhim

; I have also two specimens procured
by Mr. Maudelli's collectors, I believe from very high elevations

in Sikhim.

This species is near L. rot/hi, but I think distinct, as the skull

appears different.

329. Lagomys macrotis. The large-eared Mouse-Hare.

Lagomys macrotis, Giinther, A. M. N. H. (4) xvi, p. 231 (1875)

;

Blanf. Yavk. Miss., Mam. p. 75 ; Scully, P. Z. S. 1881, p. 207

;

id. A. M. N. H. (5) viii, p. 100 (1881).

Lagomys auritus, Blanford, J, A. S. B. xliv, pt. ii, p. Ill (1875);
id. Yark. Miss., Mam. p. 74, pi. vi, f . 2, pi. vii a, f. 2.

Ears large, rounded. Toe-pads exposed. Skull very similar to

that of L. roglei.

Colour above from pale brownish yellow to smoky or wood-brown,
below whitish. Fur leaden black for more than half the length,

then sullied white, tips on the upper parts brown, a few with

the extreme point black. Eeet white. In some animals there is a
rufous band across the throat, in others the head, rump, and shoul-

ders are more or less rufous.

Dimensions. Head and body 7*2 inches, length of ear from ori-

fice 1, hind foot from heel with claws 1"35
; total length of skull 1'75,

breadth across zygomatic arches 0'85.

Distribution. The type came from north of the Kuenlun range

on the road from Tarkand to the Karakoram pass. Specimens have

since been obtained by Scully and Biddulph in the Grilgit district

at from 7500 to 13,000 feet.
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The specimeus described as L. auritus were procured by Dr.

tStoliczka at Lukong on the Pangong Lake, Ladak.
Habits. According to Scully, this species frequents open stony

ground near the snow-line. It is very locally distributed, but abun-

dant where found.

An allied but distinct form L. griseus is found on the Kuenluu
range, in the Sauju pass, south of Yarkand. It so closely resem-

bles L. rutilus in winter fur, as figured by Biichner, that the two
are pi'obably identical. L. rutilus inhabits parts of Turkestan and
Northern Tibet. Two other species from N. Tibet, L. erythrotis

and L. melanostoma, have just been described by Biichner.

830. Lagomys rufescens. The Afghan Mouse-Hare.

Lagomys rufescens, Gray. A. 31. N. H. x, p. 266 (1842) ; Hutton,
J. A. S. B. XV, p. 140 ; Bh/th, Cat. p. 133 ; Blanf. Eastern Persia,

ii, p. 83, pi. vi, fig. 2 ; Wood-Mason, P. A. S. B. 1880, p. 173
;

Scully, J. A. S. B. Ivi, pt. 2, p. 75.

Ears moderate. Toe-pads exposed. Fur short. Incisive fora-

men pyriform.

Colour above light rufescent bro\\'n to pale brownish rufescent,

below sullied white. Fur leaden black for more than half the

length, then brownish white, the points on the back black. A
broad whitish collar round the back of tbe neck, succeeded behind by
a dull rufous collar, sometimes sharply limited behind but generally

passing gradually into the colour of the back. The rufous collar

terminates on each side in a well-marked rufous patch in front of

each shoulder. The pale colour is less distinct in the long ^^inter

fur and the rufous collar is not seen. Soles of feet whitish.

Dimensions. Head aud body of a large male 7'5 inches, ear from
meatus 0"8, hind foot from heel to end of claws 1*3 ; total length of

skull 1'9, zygomatic breadth 0*9. Females are a little smaller.

Distribution. Found abundantly on the Bolan pass and the

mountains around Quetta and thence northxA'ards in many parts

of Afghanistan. This Lagomys is also found in Afghan Turkestan,

and near Isfahan in Persia. It appears not to occur at less than
5000 or 6000 feet above the sea.

Habits. Like most other species of the genus L. rufescens haunts

rocky places in communities, dwelling in burrows aud fissures aud
coming out to feed in the morning and evening. It is said to bo

easily tamed.

331. Lagomys ladacensis. StoKczla''s Mouse-Hare.

Lagomys curzoiiiie, Stolicxha, J. A. S. B. xxxiv, pt. 2, p. 108 ; An-
derson, P. Z. S. 1871, p. 562, uec Hodgson.

Lagomys ladaceusis, Giinther, A. M. N. H. (4) xvi, p. 231 (1875) ;

Blanford, J. A. S. B. xhv, p. HO: id. Yarl\ Miss., Mam. p. 71,

pis. vi, vii, vii «.

Xa/jra, Karin or Phisc Karin, Laclnk.
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Ears large, rounded. Toe-pads exposed in suininer, but nearly
concealed by long hairs in winter. Skull very different from those
of other Himalayan species. The auditory bullae are less tumid and
differently shaped, and the cranium more convex above. The incisive

Fig. \A^.—Lagomi/s ladaccnsis.

foramen is constricted about halfway between the incisors and pre-

molars, and almost divided into a small anterior elongate elliptical

orifice and a large posterior pyriform space between the premolars.

Coluur above pale rufescent fawn with a greyish tinge varying to

rufous, below pale buff or whitish. In worn summer fur, the face

and back are distinctly rufous and the dark basal portion of the

hair shows. Basal half of fur or more than half leaden bhick

throughout the body, distal portion fulvous, tips on the back dark

brown or black. Face and outside of ears generally more rufous

than the back. AVhiskers mixed black and white. Soles of feet

pale-coloured. Young animals light-coloured.

Dimensions. Head and body 9 inches, ear from orifice 1"1, hind

foot and nails I'o ; total length of skull 2*25, zygomatic breadth

l*2o. These measurements are those of a large old individual.

Distribution. Eastern Ladak and Eukshu at great elevations

between 14,500 and 19,000 feet.

Nothing particular has been recorded of the habits. The skull

of this species differs from those of all other Himalayan and Afghan
forms in the peculiarly shaped incisive foramen, \vhich resembles

those of L. (0<jotona) dauricus and L. alpinus. L. nifescens, how-
ever, is somewhat intermediate in this character between L. lada-

ccnsis and its allies on the one hand, and L. roi/lei, L. curzonia', &c. on
the other.

Many other species of Laijomys inhabit Central and Northern
Asia.

2 r



Order UNGULATA.

The great order of hoofed quadrupeds, to which belong horses,

rhinoceroses and tapirs, sheep, oxen, goats and antelopes, deer,

pigs, hippopotami, and their allies, together with a vast number of

extinct animals, is by most modern naturalists extended to include

the elephants and hyraces, whilst by other systematists these animals

are distinguished as separate orders called Prohoscidca and Hyra-
coidea. The first view is here accepted. The order Ungulata,

thus defined, includes the Pachydermata and Euminantia of Cuvier.

In general organization the Ungulates are much higher than
Insectivores, Bats, and liodents, and are but little inferior to Carni-

vores. All the living forms are terrestrial in their habits (except

Hippoiwtamus). and all feed mainly or exclusively on vegetables.

Fig. 150.—A. Erachydorit lower molar of deer {Cennis elapkus), X 1.

B. Ilypsodont lower molar of ox (Uoa Taurus), X f

.

In all, the limbs are adapted for progression and not for prehension.
All are heterodont and diphyodont, and their molars have broad
crowns A\ith tuberculated or ridged surfaces. The toes, except in
Jli/raa- and the Camelidce, terminate in hoofs \\hich enclose the
ungual pluilanges more or less completely ; in a few forms the toes

are connected together by the integuments, but as a rule they are
free. The digits of each foot vary in number from five to one.
Clavicles are wanting.

Ungulates are bunodont, when the crown of the unworn molars
is tubercular, as in pigs ; or selenodont, when it is composed of one
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or more crescents, as in deer and oxen. They are termed hypsodont
when the crown of each tooth is long and the root short, and
brachydont «"hen the reverse is the case, as shown in the accom-
panying figure. The brachydont is the normal or original form,

and the great lengthening of the crown in horses, oxen, &c.,

appeal's to be the result of specialization. Eootless teeth with

persistent pulps, like the incisors of rodents, elephants, and hippo-

potami, are a more advanced stage of the same specializing process.

Hypsodont molars in a rodent have already been noticed in the

case of Eupetaurus (p. 359).

The present order contains four existing suborders, of which three

are Indian. They are thus distinguished :

—

A. Os magnum of carpus articulating with lunar

or cuneiform, not with scaphoid. (Subun-

gulata.')

a. Size very large ; a long flexible pro-

boscis ; toes 5—5 Pkoboscidea.

h. Size small ; no proboscis ; toes 4 (5)—3.

Eesembliug rodents Hyeacoidea.
B. Os magnum articulating with scaphoid

(figs. 151, 157, pp. 468, 480) ; toes never

exceeding 4 in number. (Ungulata vera.)

a. Third or middle digit of all feet

largest Perissodactyla.

b. The two median digits (3rd and 4th)

equal Aetiodactyea.

The ffgracoidea (Hgrax or Procavia) are only found in Africa,

Syria, and xlrabia.

In preparing the following account of the Indian Ungulates, I

have been able to make use of the important new work on
" Mammals, living and extinct," by I'lower and Lydekker, and of

W. L. Sclater's new ' Catalogue of Mammaha in the Indian
Museum'; whilst for details of habits and occasionally of coloration

and measurement, especially those of Himalayan and Tibetan

species, I have taken much from Kinloch's ' Large Game Shooting.'

Sterndale's ' Mammalia of India and Ceylon ' has also been of

much service in the present as in other orders.

The Indian extinct Ungulata are so numerous that it is im-

possible to notice all in this work. Full details will be found in

the ' Palaontologia Indica,' Series x. (Lydekker), and in Falconer's
' Fauna Antiqua Sivalensis ' and ' Palajontological Memoirs.' A
general list, with notes, by Lydekker has been printed in tiie

Ilecords of the Geological Survey of India for 1887, pp. 51-79.

Earlier lists by the same writer appeared in 1880 (J. A. S. B.

•xlix, pt. 2, p. 8) and 1883 (Eec. G. S. I. xvi, p. 87).

2 i2
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SUBUNGULATA.

Suborder PROBOSCIDEA.

Nose produced into a long flexible proboscis, with the nostrils at

the end, and serving as a prehensile organ. Incisors forming

conical tusks, often of large size in male animals, never exceeding

cue pair in each jaw and confined to the upper jaw in living forms.

]Vo canines. Molars large, more or less elongate, with flat parallel

sides and transversely ridged. Limbs stout ; radius distinct from

vilua and tibia from fibula. Feet massive, each with 5 toes, the

outer more or less rudimentary. Stomach simple. A capacious

cajcum. Testes permanently abdominal. Uterus bicoruuate.

Placenta non-deciduate, zonary. Mammae two, pectoi*al. Brain

of low type, the cerebellum being entirely behind the cerebrum

and uncovered by it.

The Proboscideans, although highly specialized, are of lower

grade than other Ungulates. By many naturalists elephants and

their allies are regarded as having affinities with Rodents.

A single family containing but one living genus. Of extinct

forms a large number are found in later Tertiary beds, and from

the Upper Miocene, Pliocene, and Pleistocene of India no fewer

than 7 species of Eleplws are known, besides 8 of the allied genus

Mastodon and 2 of Dinotherium.

Family ELEPHANTIU^.

Genus ELEPHAS, Linu. (1706).

2
Dentition : i. -, c. -, m. ^^^ The incisors (tusks) are preceded by

milk-teeth, shed at an early age, and have enamel only on the tips

before these are worn away, the remainder of each tusk consisting

of solid dentine. The molars come into use successively from the

back of the jaw, and are worn away and shed in front, not more
than one, or portions of two, on each side of each jaw being in

wear at once ; the three anterior, which come first into use, being

regarded as milk-molars not succeeded by premolars, whilst the

last three are true molars. All are composed of enamel-covered

plates or ridges of dentine with cement between. The nuuiber of

transverse ridges increases from the first to the last molar.

iSkuU large, high, and globular, tlie greater portion consisting of

cancellous tissue containing air-cells which connnunicate with the

nasal passages. The brain is small, and lies far back between the
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ear-orifices, or rather a little below them and in front of them.
-Nasal bones short and placed above the narial opening in the

sknll, which opening is high on the face. Malar small, forming
only the middle part of the zygomatic arch, the anterior portion of

which is a process of the maxillary, quite unlike the arrangement
in true Ungulates. Vertebrae : C. 7, D. 19-21, L. 3-4, S. 4,

0. 26-33.

In the limbs the upper or proximal segment (humerus or femur)
greatly exceeds in length the distal segment (mauus or pes). The
ankle-joint or heel in the hind leg, corresponding to the hock of

other Ungulates, is very little raised above the ground. Pelvis and
scapula nearly vertical. Feet short and broad, the fore foot nearly

circular, the hind foot smaller, longitudinally oval.

Elephants are purely herbivorous. There are two living species,

one peculiar to Africa, and distinguished by a differently shaped
head, larger ears, much fewer and differently shaped ridges on the

molar teeth, and other characters, and one found in India.

332. Elephas maximus. The Indian Eleiiliant.

Elephas maximus, L. Sijst. Nat. i, p. 48 (1766), partim.

Elephas indicus, Cuv. Regne An. i, p. 2.31 (1817) ; Kelaart, Prod,

p. 77 ; Blyth, Cat. p. 134 ; Falconer, Nat. Hist. Review, 18Go,

pp. 81, &e. ; Jerdon, Mam. p. 229; W. Sclater, Cat. p. 200.

Elephas sumatranus, Temm. Coup d^oeil Poss. Neer. ii, p. 91 (1847)

;

Schlegel, Amsterdam, Verslag. Akad. xii, p. 101 (1861); id. Nat.
Hist. Review, 1862, p. 72.

Hathi (fern. Hathni), H. ; Hasti, Giija, Sansc. ; Fil, Pers. ; Haust,
Kashmiri ; Crdj, Beng. ; Ane, Tel., Tarn., Can., Mai. ; I'dni, Gond

;

Hattanga, Khondha Eniga, Tel ; Yanei, Kunjaram, Veranum, Mai.

;

Ata, Allia, Cing. ; Tengnui, Lepcha ; Ldngchen, Ldmboche, Bhotia

;

Mongma, Naplo, Garo ; Miyung, Cachari; Atche, Aka ; Sotso, Supo,

Chu,Tsu,l!ik^&; Sitte, N\m\' ; Tsang, Kh-kmii; 3/<»//?«', Singhpho ; Saipi,

Kuki ; Amieng, Mdnyong, Mishmi ; Sdmii, Manipuri ; TsheJig, Burm.
;

Tsing, Talain ; Tsa7i, Shan ; Kdhsa, Karen ; Gdja, Malay.

Skin nearly naked. Tail with a row of long coarse hairs for a

few inches before and behind and round the end only. Five hoofs

normally on each fore foot, four hoofs on each hind foot. The number
of ridges in each molar from the first to the last is 4, 8, 12, 12, 16,

and 24, with slight variation. Males as a rule have well developed

tusks ; some males, known in India as makna, have merely short

tusks like females.

Colour blackish grey throughout. The forehead, base of the

trunk, and the ears often mottled with flesh-colour. White
elephants are albinoes.

Dimensions. The vertical height at the shoulder in adult elephants

is almost exactly twice the circumference of the fore foot. Adult

males do not as a rule exceed 9 feet, females 8 in height, but a

male has been measured by Sanderson as much as 10 feet 7i in. ;

Col. Hamilton says that Sir V. Brooke killed one of 11 feet; and a
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skeleton*, now in the Indian Museum, Calcutta, measures 11 feet

3 in., so the animal when living, if the skeleton is correctly mounted,

must have been nearly 12 feet higli. Kelaart records having seen a

Ceyloji elephant of the same dimensions. A male 9 ft. 7 in. high

measured 26 ft. 2| in. from tip of trunk to end of tail. Weight of a

male 8 feet high, 57cwt. ; of a, female 7 ft, 6 in. high, 51 cvvt. (P. Z. S.

1881, p. 450). The last two animals were not full-grown. Tusks
vary greatly, the longest recorded I believe (Sir V. Brooke's, from
Mysore) measured 8 ft. and weighed 90 lbs., but a shorter tusk

from Gorakhpur is said to have weighed 100 lbs. Both were from
elephants with but one tusk perfect. Two pairs from the Garo
hills are said to have weighed 157 and 155 lbs. respectively (' Asian,'

October 16th, 1888, p. 35).

iJistrihutlon. The forest-clad portions of India, Ceylon, Assam,
Burma, Siam, Cochin China, the Malay Peninsula, Sumatra, aud
Borneo, perhaps introduced in the last named. In India elephants

are still found wild along the base of the Himalayas as far west

as Dehra Dun ; also in places in the great forest country between
the Ganges and Kistna as far west as Bilaspur and Mandla, in the

Western Ghats as far north as 17° or 18°, and in some of the

forest-clad ranges in Mysore and farther south. They do not

appear to ascend the Himalayas to any elevation, but are sometimes

found at considerable heights above the sea in Southern India, and
in Ceylon they wander at times near Newera Ellia to over 7000
feet. Eormerly the range of the ele])hant in India was greater

;

it was found wild about a.d. 1600 in Malvva and Nimar (Ain-i-

Akbari, Gladwin's translation, ii, pp. 45 & 63), and at a much more
recent date in Chiinda, Central Provinces.

Ilahits. The following summary is chiefly taken from the

admirable description by Sanderson in ' Thirteen years among the

Wild Beasts of India,' chapters vi, viii, &c. Sir Emerson Teiment's

account of the Ceylon elephants, though often quoted, is not, like

Sanderson's, the result of personal observation, and is less accurate.

The country chiefly inhabited by elephants is tree-forest, un-
dulating or hilly, generally containing bamboos in considerable

quantities, but the animals often enter the high grass growing on
alluvial flats. Individuals of various sizes and ages, and of both

sexes, associate in herds, usually numbering 30 to 50, but not
uncommonly more, sometimes 100. These herds often break up
temporarily into smaller groups. The males are frequently found
alone, but as a rule each belongs to a herd and joins it occasionally.

* Tlie animal, I believe, when alive was the tusker of a small herd that for

miiny years haunted the country north of the Eaiiigauj coal-field, from Soory and
the southern spurs of the Eajniehal hills to Jaiutara. Tiiough 1 never came
across them I often i^card of tliem, and saw their old tracks between 1850 and
1800. Some fossil Indian ele])liants, for instance E. gancsa and E. namadicus,
probably surpassed all living elejihants in stature.

Since the above was written, I have been told by Mr. Sanderson that he
compared the femur of the Calcutta skeleton with that of an clepliant known to

have been less than 10 feet high, and only found one-eight li im-li dilfcrence in

length.
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All members of a herd generally belong to the same family, and
are nearly related : difPereut herds do not mix, but stray females

or young males appear to obtain admission to a herd without
difficulty. The leader of a herd is invariably a female. Accox'ding

to .Sanderson a really solitary elephant is rare, many " rogue

"

elephants that have become notorious belonging to a herd.

The food of elejihants consists principally of various kinds of

grass, leaves and shoots of bamboos, wild plantains (Musa), of

which both stems and leaves are eaten, and leaves, small branches,

and bark of particular trees, especially of species of Ficus. San-
derson found by experiment that a full-grown elephant consumes
between 600 and 700 lb. of green fodder per diem. Elephants
drink twice a day in general, before sunset and after sunrise. Both
food and drink are conveyed to the mouth by the trunk ; tufts of

grass or branches of trees are plucked by coiling the end of the

trunk round them ; leaves are stripped from boughs, and even bark

from trees or branches, in a similar manner; only very small objects,

such as small fruits, are picked up between the lobes above and
below the nostrils at the tip of the trunk. In drinking, the end
of the trunk is immersed and the lower part (in Sanderson's

opinion not more than 15 or 18 inches) filled by suction with
water, which is then discharged into the mouth. Grain such as

rice is eaten in a similar way, being drawn into the end of the

trunk and then blown into the mouth.
In the wild state elephants roam about and feed for the greater

part of the day and night, i-esting from about 9 or 10 a.m. till

about 3 P.M. and again from about 11 p.m. to 3 a.m. They lie

down to sleep like other mammals. Whilst feeding the herds

scatter somewhat, but they quickly collect when alarmed. In many
places elephants migrate considerable distances at particular seasons,

chiefly in search of fodder, but partly it is believed to avoid insects,

and generally from higher to lower ground or vice versd, or from
one kind of forest to another. In marching, they keep in strict

Indian file. They are fond of bathing and of rolling in mud in

warm weather. They squirt water on their bodies with their

trunks when heated, and \\hen water is not at hand they draw
some, by means not clearly understood, from the mouth or throat.

The fl\iid thus obtained is probably a secretion, perhaps salivary.

They sometimes, especially when exposed to the sun, throw dust

or leaves over their backs.

The sense of smell is highly developed, but neither sight nor

hearing is particularly acute.

The only pace of elephants is a walk, slow or quick, at times

increased to a shuffling run. They are incapable of any motion

resembhng a gallop, or of the least jump, vertical or horizontal.

A 7-foot trench is impassable by them, though a large elephant

can clear Q\ feet in its stride. They climb very steep places,

bending the fore legs when ascending and the hind legs when de-

scending, and kicking or pressing holes for the feet if necessary

(J. A. S. B. xiii, p. 917, pi. ii). In kneeling down an elephant
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first bends the hind legs one after the other, then the fore legs,

which are stretched out in front ; in rising the process is reversed.

Few animals not aquatic by nature swim as well as elephants.

They have been known to swim for six hours or even more without

resting. The pace is not rapid, probably about a mile an hour.

Tlie principal sounds made by elephants are the following.

First the shrill trumpet, var^-ing in tone, and expressive, some-
times of fear, sometimes of auger. Secondly a roar from the

throat, caused by fear or pain. A peculiar hoarse rumbling in the

throat may express anger or want, as when a calf is calling for its

mother. Pleasure is indicated by a continued low squeaking

through the trunk. Lastly, there is a peculiar metallic souud made
by rapping the end of the trunk on the ground and blowing
through it at the same time. This indicates alarm or dislike, and
is the well known indication of a tiger's presence. An elephant

sometimes tries to frighten its enemies by blowing through its

trunk.

Most elephants are timid inoffensive animals, though individuals

are vicious ; females with young offspring and solitary males

or " rogues " being most disposed to attack. The attack is made
with the trunk tightly coiled, the feet, and in males the tusks,

being used for purposes of offence, and the adversary, if caught, is

generally trampled upon.
I quite agree with Sanderson in believing that the intelligence

of elephants has been greatly overrated. They are singularly

docile and obedient—no other mammal is known to be capable of

domestication when adult to nearly the same extent—and docility

in animals is generally I think confounded with intelligence *.

Judging by the development of its brain, an elephant is probably

of lower intellectual capacity than other Ungulates.
Tame elephants very rarely breed in India. In parts of Burma

and Siam breeding from tame females is said to be common. The
period of gestation has been ascertained to be about 19 mouths
(Heysham, P. Z. S. 1865, p. 731, and 1880, p. 23), though it is

said to vary from 18 io 22; and according to some writers (e. ;/.

Campbell, P. Z. S. 1869, p. 139) tlie latter period has been recorded
(see also P. Z. S. 1880, p. 222, and J. Ac. Sc. Philad. (2) viii,

p. 413). The young are generally born in September, October,
and November, though a few are produced at other seasons.

Twins are a rare exception, a single young one the rule. The
young when born is about 3 feet high and weighs about 200 lb.

It sucks with the mouth, not with the trunk, which is short and
but little flexible. An elephant is full grown, but not fully mature,
at 25 years of age, and individuals have been known to live over

100 years in captivity ; in a wild state their existence probal)ly

extends to 150 years.

Male elephants are liable to periodical attacks of excitement,

supposed to be of a sexual nature, though this does not appear

* ' Geology and Zoology of Abyssinia,' p. 225, note.
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clearly proved. During such attacks the animals are said to be
" mast," and are often dangerous to men or to other elephants.

The attack is preceded and accompanied by the flow of an oily

secretion from a small orifice in each temple. Sanderson says he

has seen the same secretion in newly caught female elephants. A
somewhat similar phenomenon occurs amongst camels.

Much has been written on the capture and hunting of elephants.

\Yild herds are usually driven into stockades or Kheddahs, enclo-

sures made of trunks of trees. The animals are then secured, and
removed one by one by the aid of tame elephants. Another mode
of capture, especially of large males, is to follow them on females and
to tie their hind legs when they are asleep. Some wild individuals

are run down by fast tame elephants, and the neck or legs noosed.

UNGULATA VERA.
The true Ungulates form a very well-marked group, and all living

forms are higher in organization than the Subungulates. They
agree in the following characters :—The toes never exceed four in

any foot ; the first digit is always wanting. The malar or jugal

bone in all living forms is in contact with the lachrymal, and is not

confined to the zygomatic arch, but forms part of the wall of the

skull. The os mca/mim of the carpus articulates with the scaphoid.

The testes descend into a scrotum. The uterus is bicornuate, the

placenta non-deciduate, and the chorionic villi either evenly diffused

or collected in groups or cotyledons. The mammae are usually

inguinal and never exclusively pectoral. Cerebral hemispheres well

convoluted and covering part of the cerebellum.

Suborder PEBISSODACTYLA.
This suborder is poorly represented at the present day—horses,

rhinoceroses, and tapirs being the only surviving members of a

group of animals that was extensively developed in the earlier

Tertiary periods.

Perissodactyle Ungulates are characterized by the third or middle

digit being much more developed than the others, and by its having
the two sides similar. The number of digits in each foot is, as a

rule, odd, and in living forms either one or three, except in tapirs,

which have four toes ou each fore foot. The femur bears a " third

trochanter," a flattened and curved process from the outer side of

the bone near the proximal end ; the dorsal and lumbar vertebrae

together are 22 to 24 in number ; the nasal bones are expanded
posteriorly, and there is an alisphenoid canal. The premolar and
molar teeth in existing genera are similar and form a continuous

series ; the crown of the last lower molar is bilobed. The stomach
is simple, the caecum large, the placenta diffused, and the mamma?
inguinal.
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The three existing genera of this suborder constitute distinct

subdivisions of considerably higher rank than ordinary families.

Fig. 151.—Bones of the maniis of :— fl. Jiorse (Egtms cahallus), h. Ehinoceros
{liJiinoccros sumcrtrcm^is), c. Tapir (

Tapiruti mdm/s). II, III, IV, V, second,

third, iburtb, and fifth digits. U, ulna; B, radius; c, cuneiform;
/, lunar; s, scajihoid; u, unciform; m, magnum; fd, trapezoid;

tm, trapezium. (From Flower's 'Osteology of Mammalia.')

They way, however, for simplicity be classed as of family rank, and
living forms may be distinguished thus :

—

Only one digit developed in each foot Equidae.
Three digits on each foot ; one or two horns on the

nof=e E-hinocerotidae.
Foiu" digits on fore feet, three on hind ; no

horns Tapiridae.

Family EQUID.^.

Genus EaUUS, Linn. (ITGO).

The characters of the family may, for convenience, be included

in the description of the only living genus. In this each foot is

formed of a single digit consisting of a metacarj)al or metatarsal

and three phalanges, the distal phalanx being surrounded by a
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broad hoof. This single digit is the third (not, as was formsrlj

thought by some nataraUsts, two toes united), the rudimentary

metatarsals and metacarpals of the second and fourth digits form-

ing the spHnt bones, one on each side *. The ulna and hbula are

rudimentary and incomplete distally.

The general form is graceful, and the limbs are adapted for

great speed. The head is elongate, there is a crest or mane of

longer hairs along the back of the neck, and there are long hairs

on the tail. Inside each forearm in all living species, and also

inside each tarsus in the horse {E. cabaUas) only, is a peculiar

callosity, the use of which is not known. There are two inguinal

mammae.

Dentition : i, ^, c. |^, pm. 5^, m. |^. Canines generally want-

ing in females. There is sometimes an additional small anterior

upper premolar. The incisors have a flat crown, with at first a deep

hollow in the middle; this (the "mark" in horses) disappears with

age. The premolars and molars have flat rectangular crowns with

extremely complicated folds of enamel, and are of the hypsodont

type, having elongate crowns and short roots. Vertebrae : C. 7,

i). IS, L. G, S. 5,'C. 15-18.

k^^^<^

Fig. 152. Crowns of (a) upper and (b) lower seeond right true molars of

Eqims hemionus, the inner side uppermost.

This o-enus contains the horses, asses, and zebras, now restricted,

in the originally wild state, to Asia and Africa, though wild horses,

descended from tame animals, abound in parts of America. One

species occurs on the north and west frontiers of India.

In late Tertiary times the genus had a far wider range, and re-

mains of several species are found in Indian deposits. Two forms,

one indistinguishable from E. asimis, the other closely resembling

E. hemionus, are represented in the Karnul Caves (Pleistocene) ; a

larger kind, E. namadkus, in the Pleistocene Nerbudda beds ; and

two species of Equus, besides four of the 3-toed Hijiimrion, in the

Pliocene tSiwaliks.

* In several extinct genera of EquidcB other digits were developed, and a

gradual passage from a four-toed form to the present greatly speciahzed gnigle-

toed type has been traced
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333. Equus hemionus. Tlie Asiatic Wild Ass.

Equus hemionus, Pallas, Nov. Com. Acad. IMrop. xix, p. 394, pi. vii

(1775) ; Sykes, P. Z. S. 1837, p. 91 ; Walker, J. A. S. B. xvii, pt. 2,

p. 1, pi. i ; Thomason, F. Z. S. 1848, p. 62 ; £li/th, J. A. S. B. xxvi,

p. 239, note, xxviii, p. 229; Strachey, J. A. S. B. xxix, p. 136;

Blytk, Cat. p. 136 ; Georye, Ann. Sc. Nat. xii, p. 23 (1869) ; W.
Blanf. Eastern Persia, ii, p. 84 ; Aitchison, Tr. L. S. (2) v, p. 61

;

W. Sclater, Cat. p. 198.

Equus kiang, Moorcroft, Travels, i, p. 312 (1811); Hay, P. Z. S.

1859, p. 353, pi. Ixxiii.

Asinus equioides, Ilodyson, J. A. S. B. xi, p. 287 (1842).

Asinus polyodon, Hodyson, Calc. Jour. N. H. vii, p. 469, pi. vi (1847)

;

viii, p. 98.

Asinus onager and A. liemionus, Gray, Cat. Ung. Fare. B. M.
pp. 269, 272 (1852).

Equus onager, Blyth, J. A. S. B. xxviii, p. 229 ; id. Cat. p. 135

;

Jerdon, Main. p. 236.

Equus hemippus, Is. Geufr.St.H. Compt. Bend, xli, p. 1214 (1855).

Asinus indicus, Sclater, P. Z. S. 1862, p. 163.

Ghor-khar, P. & H. ; Ghur, Ghurdn, Baluch ; Kiang, Tibetan.

Ears rather large. Tail covered with short hair near the base,

growing gradually longer to the end. Mane erect. A naked cal-

losity inside each forearm, none on the hind legs.

Colour. A dark brown stripe, sometimes with a whitish margin,

along the back from nape to tail, and continued down part of the

latter, the anterior part of the stripe formed by the mane ; re-

mainder of upper parts varying from rufescent grey (isabelline) to

fawn colour or pale chestnut, lower parts white. Occasionally

there is a dark cross stripe on the shoulder, and faint rufous bars

are said to occur at times on the limbs. End of tail blackish. Tips

of ears and hair close to hoof darker.

Dimensions. Height at shoulder 3 feet 8 inches to 4 feet. An
adult female, that I shot on the Punjab and Sind frontier in 1882,

measured : height 3 ft. 10 in., length from nose to rump over

curves of back 6 ft. 11 in., length of tail (including hair) 2 ft. 2 in.,

ear from crown 9. A male skull from Tibet measures in basal

length 17"5 inches, zygomatic breadth 7*8.

Distribidion. Found throughout a large area in Central and
Western Asia. Common in Ladak and throughout Tibet, north of

the main Himalayan range. A few occur in Baluchistan, especi-

ally west of the Indus near Mithankot, on the Punjab frontier.

Some are found east of the Indus, hi Bickaneer, Jeysulmere, and

on the Rann of Cutch.

Varieties. There are three forms of the Asiatic wild ass that have

been classed as distinct species :

—

E. hemionus (the Kiang) of Tibet

and Mongolia, E. onager v. indicus (the Ghorlchar) of Western India

and Baluchistan, and E. Jumipjms of Persia and Syria. The last

two by all accounts differ but little, but the Kiang is in general

darker and redder than the Ghorlcliar and has a narrower dorsal

stripe. In the Ghorhhar this stripe is broader and narrowly
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bordered with whitish or white. Other alleged differences, such
as greater size in the Kianrf, and the presence of a cross shoulder-

stripe in the GJiorl-har, are not borne out by specimens I haA^e ex-

amined. I agree with Sykes, Blyth, Strachey, George, and Flower
in classing all these wild asses as one species.

Habits. The Asiatic wild ass inhabits desert or semi-desert plains,

and is usually found in herds varying in number from 4 or 5 to 30
or 40 individuals ; occasionally much larger numbers collect ; Dr.
Aitchison, in North-western Afghanistan, saw a herd that he esti-

mated to contain 1000 animals. This was in April, and the large

herds are said to consist of mares and foals.

The food consists of various grasses, green or dry, and of other

plants. The voice of this animal has been described as a shrieking

bray. Wild asses are renowned for speed, but in the Rann of

Cutch adults have been run down by men on horseback and
speared. I believe, however, the animals run down were mares in

foal. The young are captured by using relays of horsemen to hunt
them until tired out.

In the country west of the Indus the mares are said to drop their

foals in June, July, or August. The period of gestation is probably

the same as in the horse and ass, about 11 months.

Family RHINOCEROTID^.

Genus RHINOCEROS, Linn. (1766).

In this family also all living species are by most naturalists re-

ferred to a single genus. There are three toes on each foot, each

toe terminating in a small hoof-like nail. The size is large, the

general form is heavy, and the legs are short and stout. The skin

in all living forms is thinly clad with hair or is naked, and in all

Indian species it is thick (so much so, that it was formerly sup-

posed to be bullet-proof) and thrown into deep folds in places. One
or two dermal horns are situated on the median line above the snout.

These horns grow throughout the animal's life, and if lost are repro-

duced. The head is large, the eyes small, and the ears moderate.

There are two inguinal mammae.
The skull is elongate, with a high occipital crest. The nasal bones

are large and united, broad behind, and in contact or nearly in

contact with the large lachrymals ; they are arched in front and
project over a wide space that separates them from the premaxil-

laries. There are no postorbital processes, the orbits opening into

the temporal fossfe. Tympanies small, not forming bullae.

Dentition : i. 1*^, c. *, pm. ^^^, m. ^Jy The incisors are some-

what variable : all are deciduous in African species ; in adults of the

Asiatic forms there are generally one pair, broad and blunt, in the

upper jaw, and Ofte or two pairs in the lower, the outer pointed
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and formidable weapons ; according to some these are lower canines.

The anterior premolar in both jaws is very often wanting. The
other upper premolars and molars are subquadrate with a longitu-

dinal crest along the outer side and peculiarly incurved ridges on

the inner; lower molars and premolars narrower, each formed of

two crescentic ridges. The patterns on the teeth after wear are

^hown by the accompanying ligure. Vertebne: C. 7,D. 19-20, L. 3,

!S. 4, C. about 22. Ulna and fibula well developed and distinct.

fig. 153.— Crowns of («) upper and {b) lower second riglit true molars of

Ehi7ioceros unicornis, the inner side uppermost.

The genus is only found living in Africa and South-eastern Asia.

Formerly it was widely distributed. Three extinct species, besides

B. unicornis, have been recorded from the Pleistocene, and five from

the Pliocene and Miocene beds of India.

Si/no2Jsis of Indian and Burmese Species.

A. A single horn on the nose.

a. Fold in front of shoulder not continued over

back of neck; skin of sides hearing

tubercles •^- unicornis, p. i/ J.

b. Fold in front of shoulder continued over

back of neck; skin of sides divided into

small polygonal scales -R- sondmcus, p. 4^4^

B. Two horns on nose ^- suynatrensis, p. 4/ b.

334. Rhinoceros unicornis. The <jreat one-homed llUnoccros.

Rhinoceros unicornis, L. Stjst. Nat. i, p. 10^ (1766) ;
Hodgson

P. Z. ,S. 1834, p. 98 ; Gray, P. Z. S. 1867, p. 1010 ;
Sclate,; P Z b.

1871, p. 8 ; id. Tr. Z. S. \x, p. 645, pi. xcv ;
I lower, P. Z. 6. 18/ b,

•p.4oi;W.Sclater,Caf.'p.-2()2. ,.,n.lQl-^ t>j ,7

lihinoceros indicus, Cuv. liciinc An. i, p. -2^^ (181/); hlytli,

J.A.S.n. xxxi, pp. lol, li»i); id. C«/. p. 136; Jm/«», Mam.

p. 232; Lydekher, J. A. S. B. xlix, pt. 2, p. 13o
;

tockburn,

/. ^. -S". i)'. lii, p. 56.

lihinoceros stenocephalus, Gray, P. Z. S. 1867, p. 10 18.

Gainda, Garyadan, II.; Karkudan, 1'.; Gonda, IJcug.
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Skin naked except on the tail and ears, and on the sides studded

with convex tubercles, halt' an inch to an inch or rather more in

diameter, the largest on the buttocks and thighs and on the

shoulders. Skin of body divided into great shields b_y folds before

and behind each shoulder, and before each thigh ; the folds behind

the shoulders and before the thighs continuous across the back,

those in front of the shoulders not joined across the back but turn-

ing backwards and lost above the shoulder. There are also great

folds round the neck, others below the shouklers and thigh-shields

and behind the buttocks, so that the tail lies in a groove. Epidermis

on limbs forming small polygonal scales. The head is higher and
altogether larger than in other Asiatic species. Incisors generally

-"
; inner lower incisors small, outer large, pointed. Skull very high,

mesopterygoid fossa narrow ; hinder margin of bony palate simply

concave. Horn well developed in both sexes.

Colour blackish grey throughout.

Dimensions. Height at shoulder 5 feet to 5 feet 9 inches. A large

male measured: height 5 ft. 9 in., length from nose to root of tail

10 ft. 6 in., taU 2 ft. 5 in., girth 9 ft. Sin. (Kinloch). Length of horn

rarely exceeding a foot. Basal length of a skull 23 inches, zygo-

matic breadth 15-3.

Distribution. At the present day the great Indian rhinoceros

is almost restricted to the Assam plain, and it is very rare, if it

exists, west of the Teesta river. Twenty to thirty years ago it was
still common in the SikhimTerai, and iiot many years previously it

was found along the base of the Himalavas in Nepal and as far west
as Eohilcund. Up to about 1850, or rather later, some rhinoceroses

inhabited the grass-jungles on the Ganges at the north end of the
Eajmehal hills, and were, I think, probably li. unicornis. Formerly
this animal was extensively distributed in the Indian Peninsula.

It was common in the Punjab as far west as Peshawar in the time

of the Emperor Baber (1505-1530). Semifossilized remains of it

have been found in the Banda district, North-west Provinces, and
near Mailras ; and its co-existence with several mammals now
extinct, the Indian hippopotamus for one, is shown by its occur-

rence in the Pleistocene beds of the Nerbudda Valley.

Habits. The great Indian rhinoceros is a denizen of the grass-

jungles, tracts of grass from 8 to 20 feet high, that cover so much
of the uncultivated portions of the North-Indian alluvial plains.

It appears never to ascend the hills ; it has a distinct preference

for swampy ground, and is fond of rolling in mud. Though each
animal is solitary as a rule, several are often found iu the same
patch of jungle.

Despite its bulk and strength, this rhinoceros is as a rule a quiet

inoffensive animal, the stories of its ferocity and of its deadly

enmity to the elephant, that were copied from the not very veracious

pages of Captain Williamson's 'Oriental Field Sports' into European
works on natural history, being fables. A rhinoceros when
wounded or driven about will, however, sometimes charge home,
though this is an exception. When it does attack, this speciea
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uses its sharp lower incisors (or, as some tliiuk, lower canines) raucli

as a hog does. I was shown in Cooch Behar a straight horizontal

scar on the leg of one of the Maharaja's elephants just above the

foot. This I was assured on good authority was the mark of a

FSttu^ 1

Fig. 154.

—

Bhinoceros imicornis.

wound inflicted by a rhinoceros, and it is manifest such a wound
could not have been produced by the horn (see also Blytb, J. A. 8. B.

xi, p. 891).

The only sound known to be produced by the present animal is

a peculiar grunt that it repeats frequently when excited. It is

said by several writers to have a habit of depositing its dung in the

same spot until a pile accumulates. The African K. hicomis has,

I believe, no such habit.

Like other Ungulata, rhinoceroses can trot and gallop as well as

walk. They as a rule sleep during the day and feed in the morning

and evening. Their food consists, I believe, chiefly of grass.

Their flesh is excellent, as I can testify. This rhinoceros is a long-

lived animal and, according to Hodgson, is believed to live 100 years.

I have heard of individuals that had existed 50 or 60 years in con-

finement. The period of gestation is said by Hodgson to be 17 or

18 months, by Desmai'est under 9 months, a single young one

being produced.

335. Rhinoceros SOndaicUS. The smaller one-homed llhinoceros.

Rhinoceros sondaieus, Cuv., Desm. Mam. p. 399 (1822) ; Blyth, J. A.
S. B. xxxi, p. lol ; id. Cat. p. 137 ; id. Mam. Birds Bin-7na, p. 50 ;

Jerdmi, 3Iam. p. 234 ; Sclater, P.Z.S. 1874, p. 182, pi. xxviii ; id.

Tr.Z.S. ix, p. 649, pi. xcvi; Fras^cr, J. A. S. B. xliv, pt. 2, p. 10,

pi. v; Flower, P.Z.S. 1876, p. 454; Ball, R A. ,S. B. 1877,

p. 170; Cockbarn, B. A. S. B. 1884, p. 110; W. Sclater, Cat.

p. 202.

Klnnoceros javanicus, Cur. Hist. Nat. Main. livr. 45, pi. 309 (1824);

liainey, l\ A. S. B. 1878, p. 139.
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Rhinoceros iuermis, Lesiion, Comidements dii Buffon, ed. 2, i. p. 514

(1848) ; Peters, MB. Akad. Berl. 1877, p. 68, pis. i-iii.

Rhiuoceros uasalis and R. lloweri, Gray, P. Z. S. 18(37, pp. 1012,

1015.

Gainda, H. ; Gondii, Ben<^. ; Kimda, Kedi, Kweda, Naj^a ; Kijenc/, Kyan-
fsheny, Burmese ; Bdddk, Malay.

Fiu;. 15.J.

—

likiiioccros sondaicus.

Animal altogether smaller, though scarcely, if at all, lower at the

shoulder than B. unicornis; head much smaller. Skin naked or

nearly so, not tubercular, the epidermis divided by cracks into small,

polygonal, subequal scale-like disks throughout the body and limbs.

Surface of body divided into shields by folds, as in li. unicornis, but
the fold in front of the shoulders is continuous across the back

like that behind the shoulders and that in front of the thighs.

Neck-folds comparatively little developed. Incisors generally -|

;

upper molars smaller and with a simpler pattern than those of II.

unicornis ; skull and mandible of less height, mesopterygoid fossa

broad. Hinder margin of bony palate produced in the middle ; a

partially ossified septum uarium. The horn is frequently, perhaps
always, wanting in the female.

Colour dusky grey throughout.

Dimensions. Eather less than those of M. unicornis, but most of

the measurements published appear to be those either of young
animals or of individuals in confinement, which very often do not

attain their full growth. A large female, according to Mr. Eraser
and Mr. Cockburn, was 5 feet 6 inches high. A skull measures
23 inches in basal length, 13-8 in zygomatic breadth.

Distribution. The Suudarbans and parts of Eastern Bengal

;

Kinloch shot an undoubted specimen in the Sikhim Terai. Erom
Assam this rhinoceros is found throughout Burma and the Malay
Peninsula, and in Sumatra, Java, and Borneo. Blyth states that

this species was formerly found near Eajmehal, but does not give

any reason for the identification. The statement, mentioned bj
2 k-
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Jerdou, that a few individuals existed in the forests of Orissa, has

been ascertained by Mr. Ball and m3^self to be a mistake. So far

as I am aware, there is no evidence at present that this rhinoceros

ever inhabited the Peninsula of India. Its remains have, however,

been found fossil in Borneo (P. Z. 8. 18G9, p. 40!J).

Habits. R. sondakus is more an inhabitant of tree-forest than of

grass, and although it is found in the alluvial swamps of the Sund-

arbans, its usual habitat appears to be in hilly countries. It has

been observed at considerable elevations both in Burma and in

Java ; and the tracks seen by Major Macgregor south-east of

Sadiya, at 7000 feet above the sea (Proc. R. Geog. Soe. 1887, p. 27),

were probably made by this species. It is said to be more gentle

and inoffensive than li. unicornis.

336. Rhinoceros sumatrensis. The Asiatic two-homed Bhinoceros.

Rhinoceros sumatrensis, Cuv. Rer/ne An. i, p. 240 (1817); Sclafcr,

P. Z. S. 1872, p. 790, pi. Ixvii ; id. Tr. Z. S. ix, p. GoO, pi. xcvii
;

Anderson, P. Z. S. 1872, p. 129; Bartlctt, P. Z. S. 187;J, p. 104,

pi. xi ; Beddard ^' Treves, P. Z. S. 1889, p. 7 ; W. Sdater, Cat.

p. 204.

Rhinoceros sumatranus, Baffies, Tr. L. S. xiii, p. 268 (1820) ; Blyth,

J. A. S. B. xxxi, p. 151 ; id. Cat. p. 137.

Rhinoceros crossei, Grai/, P. Z. S. 1854, p. 251; Bhjth, P. Z. S. 1861,

p. 307 ; id. J. A. S. B. xxxi, p. 15(>.

Rhinoceros lasiotis, Sclater, P. Z. S. 1872, p. 493, pi. xxiii ; id. Tr. Z.

S. ix, p. 052, pi. xcviii ; Flower, P. Z. S. 1878, p. 634 ; JF. Sclater,

Cat. p. 204.

Ceratorliinus crossei and C. sumatrensis, Blyth, A. M. N. H. (4) x,

p. 399 (1872) ; id. Mam. Birds Burma, pp. 51, 52.

Ceratorhinus sumatranus, C. uiger, C. crossei, and C. blvthii, Gray,

A. M. N. H. (4) xi, pp. 357-3(iO, pi. xi (1873) ; id. Hand-list

Edent. ^-c. Mam. B. M. pp. 47-50.

Ceratorhinus sumatrensis and C. lasiotis, Flower, P. Z. S. 1876,

p. 455.

Kyan, Kyan-shaw, Burmese ; Bdddk, Malay.

This is tlie smallest of living rhinoceroses and the most hairy, the

greater part of the body being thinly clad with hair of some length,

and there being hair of considerable though varying length on the

ears and tail. The two horns are some distance apart at the base

;

both are slender above, and the anterior horn, in fine specimens,

elongate and curved backwards. The skin is usually rough and
granular; the folds, though much less marked than in the one-

horned species, ai'e still existent, but only that behind the shoulders

is continued across the back. Iiicisors in adults r,-, the lower pair

lateral, large, and pointed ; sometimes lost in old animals.

Colour varying from earthy-brown to almost black ; hair of body

brown or black.

Dimensions. Somewhat variable. The type oi J!, lasiotis was -i ft.

4 in. high at the shoulder, and 8 feet long from snout to root of tail

;

its weight about 2000 lbs. (Anderson). An old female from Malacca

was only 3 ft. 8 in. high. The average height of adults is jjrobably
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4 feet to 4 feet 6 in. The largest known specimen of tlie anterior

horn measures 32 inches over the curve. fSkuU 20 inches in basal

length, 11"25 in zygomatic breadth.

Varieties. Specimens from Chittagong and Malacca were living

at the same time in the Zoological Society's Gardens, London, in

1S72; and the former ^vas distinguished by Sclater as IL lasiotis on

account of its larger size, paler and browner colour, smoother sldn,

longer, finer, and more rufescent hair, shorter and more tufted tail,

by the ears having a fringe of long hair but being naked inside, and
above all by the much greater breadth of the head. Unquestionably

the diifereuces are considerable ; but by far the most renu^rkable—
the shape of the head—was shown by Blyth to be variable in both

R. unicornis and E. sondaicus, for he figured and described a broad

and a narrow type of each (J. A. 8. B. xxxi, p. 156, pis. i-iv) as

well as of li. smnatrensis. The other distinctions scarcely appear

to me of specific value, and I am inclined to regard the two forms

as varieties only.

Distrihution. Rare in Assam, though one specimen has been re-

corded on the Sankosh river, in the Bhutan Duars (P. Z. 8. 1875,

p. 56()). Another was shot 20 miles south of Comillah in Tipperah

in February 1876 (P. Z. 8. 1877, p. 269). From Assam the species

ranges to Siara, the Malay Peninsula, Sumatra, and Borneo.

Hahits. Very similar to those of the other species ; this rhinoceros

inhabits forests and ascends hills to a considerable elevation, having

been observed 4000 feet above the sea in Tenasserim by Tickell.

This is a shy and timid animal, but easily tamed even when adult.

Details obtained by Mr. Bartlett concerning a young animal born

in London, induced him to regard the period of gestation as \)yo-

bably a little over 7 months (P. Z. S. 1873, p. 104). This differs

greatly from Hodgson's account of the period in R. unicornis

(P. Z. S. 1834, p. 98), but no details are furnished in the case of

the last-named species, whilst the evidence is stated in that of

R. su7ncttrcnsis. Still, for so large and apparently so long-lived an
animal, 7 months of uterine life is short.

Anderson, in his ' Fauna of Mergui and its Archipelago,' i, p. 333,

mentions his having heard of a two-horned rhinoceros seen swim-
ming in the sea, near High Island in the Archipelago. Probably all

rhinoceroses are good swinnners. The story of the Chittagong

rhinoceros that was unable to swim (P. Z. S. 1872, p. 494) must be,

I think, a mistake. The account given by Mason and repeated by

Blyth, of this or any rhinoceros attacking fire, should be received

with great caution. To my personal knowledge, Mr. Blj^th's

principal informant had a weakness for i-elating " shikar stories,"

which were frequently good, but not always authentic.

2k2
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Family TAPIRID.E.

Genus TAPIRUS, Brisson (1700).

The last and least specialized family of surviving Perissodaetyle

Ungulates again consists of a single genus, having four toes on

each fore, and three on each hind foot. The general form is heavy,

the limbs short and stout, the tail short, the ears oval, the eyes

small, and the nose and upper Up produced into a snout or short

proboscis.

The skull is compressed laterally and is rather high. There are

no true postorbital processes. The anterior opening of the nares is

very large ; the nasals are short, triangular, pointed in front, and

widely separated from the premaxillaries.

Dentition: i.
J,

c. \^\, pm.Q, m. 3^]. The outer upper incisors

are large and conical, larger than the cauines. Molars and pre-

molars bilophodont, having the crowns mainly composed of two

transverse ;i'ida;es.

Vertebra? : C.7, D.18, L. 5, S. 6, G. about 12. The ulna and fibula

distinct and complete.

Fig. 156.—Crowns of («) upper aud {/>) lower second right true molars of

TajJirus inclicus, the inner bide uppermost.

One species, the largest of the genus, is Malayan and occurs in

Tenasserini. AH other living forms are Central- or South-American.

Kemains of several extinct species have been discovered in Europe,

of one in Chiua, and of one rather doubtful form in Burma.

'Sdl. Tapirus indicus. Tlie Malawi Tapir.

Tapirus indicus, Cuv., Desmarest, Nouv. Diet. (Vllist. Nat. .\xxii,

p. 458 (1819) ; W. Sdater, Cat. p. 198.

Ttii)h-iis nialiiyaims, Iiaffle.'<, Tr. L. S. xiii, p. 270 (1822) ; Cantor,

J. A. S. B. XV, p. 2(>3 ; Bhjth, Cat. p. 1 3o ; id. Mam. Birds Burma,

Tiipirus bicolor, ]Vaf/ncr, Schrch. Siiiii/th. vi, p. 400 (1835).

Taru-shu,\}\um^sQ ; Ktida ylijcr, Tennu, Malav-
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Colour. The body beliind the shoulders, including the rump and
npper part of tlie thighs, \\hite or greyish white, tips of the ears the

same ; head, limbs, and fore part of body black or dark brown.
The young at first are velvety black or brownish black, with spots

and longitudinal streaks of brownish yellow on the sides and of

white below. This coloration changes into that of the adult between
4 and 6 months after birth.

Dimensions. Height at shoulder 3 ft. to 3 ft. 6 in., at rump
4 inches higher ; length from nose to tail, over curves, 8 feet. A
skull measures 15-75 inches in basal length by 8 in zygomatic

breadth.

Distribution. The Malay Peninsula, extending north in Tenas-

serim as far as about N. lat. 15°
; also Sumatra.

Habits. The Malay tapir is a shy, mild, and gentle creature,

inhabiting the wilder forests, and, it is said, avoiding inhabited

tracts. It is nevertheless, when captured, easily tamed. It is

fond of water, and is said to plunge in and walk along the bottom,

instead of swimmiue:.

Suborder ARTIODACTYLA.
By far the majority of living Ungulates belong to this suborder,

which comprises all the Euu^iuants together with the hippopotami

and pigs.

The digits are even in number, either 2 or 4 on all feet, and the

3rd and 4th digits are subequal. No third trochanter on the

femur. Dorsal and lumbar vertebra? together always 10. No
alisphenoid canal. Nasal bones not expanded behind. Premolar

and molar teeth usually dissimilar, the former with a single lobe,

the latter bilobed or trilobed. Last lower molar, with very few
exceptions, trilobed. Stomach almost always more or less complex.

Caecum small. Placenta diifused or cotyledonary. Mammse in-

guinal or abdominal.

A. No upper incisors. Ruminant.
a. Horns generally present in males, sometimes

in females ; second and fifth digits incom-
plete, the metapodials rudimentary or absent. PECORA.

a'. Horns permanent, a corneous sheath on a
bony core Bovidae.

b' . Horns permanent, covered with hairy skin

;

lateral digits wanting GirafFidae (Africa).

c'. Horns branched, deciduous, but on un-

branched bony cores Antilocapridae
(America).

d'. Horns solid, deciduous, generally branched,

no cores Cervidae.

h. No horns; second and fifth digits complete. . TRAGULINA.
Tragulidae.
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[Jpper incisors present.

a. Selenodont. Ruminant TYLOPODA.
Lateral digits -svautiug Camelidae.

b. Bunodont. Non-ruuiinant SUINA.
a'. Snout elongate, with a terminal flat disk

containing nostrils ; feet narrow, outer

digits not reaching ground.

a". Toes 4—3 Dicotylidae
(America).

//'. Toes 4—4 Suidae.

b'. Snout broad, hairy, no terminal disk ; feet

short, broad, outer digits reaching ground Hippopotamidae
(Africa).

^ MT

jv m
b

Fig. 1.57.—Bones of the right fore foot in:—a. Camel {Camelns bacfriaiivs),

f>. 'Red 'Deer (Cerviis claphus), c. Tig {Sua scrofa).— U, ulna; li, radius;

II, III, IV, V, second, third, fourtli, and fifth digits ; c, cuneiform

;

/, lunar ; s, scaphoid ; n, unciform ; m, magnum ; Id, trapezoid ; m'^, lyf

,

rudimentary second and fifth metacarpals. (Flower's 'Osteology of the

Mammalia.')
j

There are a few lernis used in describing the genci'a and species

of Artiodactyle Ungulates that require explanation.

The mvjjh or rliinariimi is the naked moist area between and
around the nostrils.

'V\\i' snhorhiial (jlmuls avG ^\\\\':i\{\\ \n honi of the eye, and each

has a circular or longitudinal orilice tei'med by some " eye-pit."

Generally, when the gJand is present, there is a corresponding
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hollow, soinelimes o£ large size, iu the surface of the skull, on the

iuner anterior side of the orbit. This depression is the lachrymal

fossa.

The inr/uhial glands are in the hollow of the groin.

The interdigital glands are bet\^een the large third and fourth

digits, the orifice, or " foot-pit," of each being in front between
the free portions of the digits.

The laclirgmal fissure is a vacuity in the boues of the face form-

ing the outer wall of the skull between the lachrymal and nasal.

The maximum lengths of horns in Bovidie and Cervidce are

chiefly from some MS. notes kindly lent to me by Mr. A. 0. Hume
;

from the same notes I have taken details as to localities, native

names, &c. I have also made use of a list of maximum measure-

ments of horns published by Mr. W. L. Sclater in the 'Asian ' of

1891, pp. 197, 217, and 232, and republished in pamphlet form ;

and of some notes for ^\hich I am indebted to Colonel J. Biddulph

and Mr. R. A. Sterndale.

PECORA.
The typical Ruminants are distinguished by several well-marked

characters, of which the following are the most important. There

are no premaxillarv teeth. The dental formula is almost invari-

1 , • *]—1 3—3 3—3 ill • • 1

ably 1. ^T, c. j-_-j or j—^, pm. r^, m. g^; the lower canines precisely

resembling the incisors and in contact with them. The molars

are selenodont, that is they have crescent-shaped tubercles on the

unworn crown and show crescentic patterns after wear. Third

and fourth metapodials (metatarsals and metacarpals) confluent,

forming " cannon-bones." Outer or lateral toes small or some-

times wanting ; their metapodial bones never complete. Navicular

and cuboid bones of tarsus united. Horns or antlers generally

present, at least in the male sex. Stomach with four complete

cavities. Placenta cotyledonous.

The stomach of the Pecora is more complicated than that of the

other Euminants, the camels and chevrotaius, and comprises four

well-defined cavities, whf reas in the Tylopoda and Tragulina there

are only three. The four cavities are known as :—(1) The rumen or

paunch, much the largest, which has its mucous lining membrane
closely covered with villi, resembling the pile on velvet ; (2) the

reticulum or honeycomb-bag, with the lining membrane arranged

in shallow hexagonal cells
; (3) the psalterium or manyplies, the

inner surface of which is composed of numerous longitudinal

folds ; and (4) the abomasum or reed, which is the digestive

stomach proper. The food when swallowed is received in the

paunch, and after being retained there for a time, and undergoing

a softening process, it is regurgitated into the mouth, where it

undergoes the process known as " chewing the cud " and consisting

of trituration by the molar teeth.
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Family BOVIU^.

Horns permanent (non-deciduous), in the majority of the genera

present in both sexes, and each composed of a bony core, containing

numerous air-cells, encased in a horny sheath. No upper canines.

Molars frequently hypsodont. The lateral digits always imperfect,

sometimes entirely absent, but generally they are either repre-

sented by the hoofs alone, or by the hoofs M'ith a very rudi-

mentary skeleton, the phalanges replaced by irregular nodules

V

a h

Fig. 158.—Crown? of {a) upper and {h) lower second right niolnrs

of Bos gaurus, the inner side uppermost.

of bone. The distal ends of the lateral metapodials wanting. A
gall-bladder almost always present. Placenta with numerous
cotyledons.

The Bovuhi', or hollow-horned Ruminants (Ccnncomia), are a

very extensive family, containing all cattle, goats, sheep, and true

antelopes, and they are distributed throughout Europe, Asia,

Africa, and Noi'th America. The following genera occur within

Indian limits :

—

A. Horns smooth, or closely, irregularly, and trans-

versely wrinkled.

a. Horns in both sexes, not differing- much in size
;

inserted tar apart, at extremities of vertex.

Size of animal large Bos.

h. Ihn-ns in both sexes, inserted near together.

a . Horns large in males, small in females.

a" . Males inodorous : liorns curved at sides

of head Ovis.

h" . Males odorous : horns ascending, spiral or

aciniitar-shaped Cai'UA.

//. Horns small (not longer than head) in both

sexes and not differing much in size.

n" . Males odorous : horns angulate in front .. IIkmithagus.
b" , Males inodorous : horns not angulate. y- .

r/\ Ruhorhital glands present Nr,i\rnnn.HDU0 . J/
Of

'''" '^O^'^^^'^

l>\ No suborhilal glands (Jkm.as. ^it»A^^>r/iac J. <-t

c. Horns in mak's c)nly, not so long as head.

a . Size large: male with 2 horns ; a long lail . . IJosklai'UUs.
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b' . Size small : generallj^ 4 horns in male ; tail

short Tetracerus.
Horns with prominent rings at subequal intervals.

a'. Horns much longer than head; females hornless.

a" . Horns spiral ; muzzle tine Antilope.
b" . Horns nearly straight ; muzzle swollen ... . Pantholops.

b' . Horns scarcely longer than the head ; females
sometimes with horns Gazella.

Geuus BOS, Linn. (1766).

Syn. Buhalus and Bison, H. Smith (1827); Bibos, Hodgs. (1837);
Poephayus, Gray (184.3) ; Garceus and Syncerus, Hodgson (1847).

Size large. Body massive and limbs stout. Tail long, usually

tufted at the end. Muffle naked, large and broad. No suborbital,

inguinal, or interdigital glands. Mammaj 4.

Horns in both sexes, not differing greatly in size, smooth or

nearly so ; inserted, far apart, on each extremity of the vertex of

the skull, spreading more or less outwards at first, then curving
upwards. The surface of the skull behind the horns makes an
angle rather less than a right angle with the face. Molars very
hypsodont. Vertebra? : C. 7, D. 13-14, L. 6-5, S. 5, C. 15-18.

By many modern writers the animals here referred to the genus
Bos have been distributed amongst several genera. The distinc-

tions between the latter, however, are scarcely of generic rank.

The principal subdivisions ai'e the typical or taurine, comprising
Bos f/aufus and B. sondaicus, the bisontine, including B. grunniens,

and the bubaline, to which B. Imhalus belongs.

Indian fossil oxen are numerous, at least 3 Pleistocene and 10
Pliocene forms having been described. The most important are

the Pleistocene B. namadictis, somewhat allied to Bos (/mirus^ but
with much larger horns, ancestral forms of the gaur and buffalo,

and a Pliocene bison, B. sivalensis.

Synopsis of Indian, Ceylonese, and Burmese Species.

A. Horns round or oval in section.

a. No fringe of long hair on sides ; a raised

dorsal ridge.

«'. No white on hack of thighs.

a". Horns turned inwards near the tips . . B. gaurus, p. 484.

b". Horns spreading, not turning inwards . B. frontalis, p. 487.

b'. A large white disk on back of thiglis .... B. sondaicus, p. 489.

b. A fringe of long hair on sides ; no dorsal

ridge B. yrunniens, p. 490.

B. Horns trigoual or subtrigonal B. bubalus, p. 491.

The common domestic humped cattle of India, Bos indicus,

belong to a species differing in structure, general coloration, voice,

and habits from the tame animal of Europe and Northern Asia,

B. taurus. The origin of B. indicus (sometimes called Zebu by
European naturalists) is unknown, but was in all probability
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tropical or subtropical, and was regarded by Blytli as proba1)ly

African. No ancestral form bas been discovered amongst Indian

fossil bovines, which, as already mentioned, comprise species allied

to the gaiir and buffalo. Humped cattle have run wild at times

in many parts of India (Oudh, Kobilcund, Surat, Mysore, Nellore,

Char Sidhi, at the mouth of the Megna, &c. : see Blyth, J. A. S. B.

xxix, p. 288, and Jerdon, Mam. p. 301).

338. Bos gaurus. The Gaur.

Gour, Trail, Udiiib. Phil. Jour, xi, p. 384 (1824).

Bos gaurus, Ha7)i. S?nitli, Griffillis C'uv. An. Kinqd. iv, p. 399

(1827) ; Evans, J. A. S. B. vi, p. 223, pi. xvi ; Elliot, J. A. S. B.

X, p. 579 ; Bli/th, J. A. S. B. xi, p. 444, xxi, p. 433, xxxi, p. 336

;

id. Mam. Birds Burma, p. 47 ; W. Blanf. P. Z. S. 1890, p. 592,

pi. xlix ; W. Sclafer, Cat p. 124.

Bos gour 07ul B. gayfeus, Hardwiche, Zool. Jour, iii, p. 233 (1828).

Bibos subhemachaliis, Hodgson, J. A. S. B. vi, p. 409 (1837).

Bibos cavifrons, Hodgson, J. A. S. B. vi, p. 747 (1837), x, p. 449, pi.,

xvi, p. 70G ; Bli/ih, J. A. S. B. xi, p. 588 ; Elliot, Mad. Jour. L. S.

X, p. 227 ; Horsfield, Cat. p. 181.

Bos gour, Cujitor, J. A. S. B. xv, p. 272.

Bibos asseel, Horsfield, Cat. p. 181 (1851).

Gava'us gaurus, Bh/th, J. A. S. B. xxix, p. 282 ; id. Cat. p. 101
;

Jerdon, Mam. p. 301.

Gaur, Gauri-gai, H. ; Gdydl, in Orissa, &c. ; Gaor S > Gaib 5 , in

Chutia Nagpiu' (commonly Ban-hoda, Ban-parra, liaii-hila, Ban-pado,

Jan f/li-hhul</a, and even Ban-hhainsa and Arna, all signifjing wild buffalo,

in various parts of the Peninsula); Sainal, Ilokol ; Gaviya,ls\ii\\\'.; Vcra-

Mao, Goud. in the South ; Katu-erimai, Tani. ; Karkona, Karti, Kard-
yemmc, Kard-Jcorna, Doddu, Can. ; Karthu, Paothu, Mai. ;

Mitlian,

Assam ; Seloi, Cbittagong ; Byoung, Bm-mese ; Saladang, Malay. The
Bison or Indian Bison of European sportsmen.

General form massi\'e : body deep, limbs and hoofs small. Ears

large. A higb ridge along the anterior half of the back termi-

nating abruptly about halfw ay between the shoulder and the tail,

and caused by the spinous processes of the dorsal vertebrae being

long and those of the lumbar vertebrae short, the change in length

taking i)]ace suddenly. Skull bearing a high ridge, convex on tbe

vertex between the horn-cores ; in front of tliis ridge the forehead

is deeply concave. Horns considerably flattened towards the

base, curved throughout; the tips turned inwards and slightly

back\Aards. Thirteen pairs of ribs. Tail just reaching the hocks.

No distinct dewlap. Hair short, very thin on tbe back in old

bulls.

HkuUs from the Duars of Bhutan, the Mislnni hills, and tlie

Malay Peninsula are much broader in proportion across the fore-

bead than those from the Indian Peninsula; but I cannot say

whether the broad-headed type is alone found east of the Bi\y of

Bengal. I think not. There is in the fine collection ]iresent(Hl by

Mr. Hume to tbe British Museum a very broad skull from Salem,
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South India. The only Mishmi skull I have seen, one in Mr.
Hume's collection, has the vertex arched and the forehead broad,

but wants the frontal concavity, and thus shows a tendency
towards B. frontalis. The horns in all these heads have the

normal curve of: the gaur (see fig. 159, p. 488).

Colour. Brown, almost black in old males, less dark and some-
times more rufous in females and young males, especially during the

cold season, and in those inhabiting drier parts of the country,

where there is less shade. Lower parts rather paler, hair about

axil and groin golden brown. Legs from above the knees and
hocks to the hoot's white. Head from above the eyes to the nape
ashy grey, becoming in some animals whity-brown or dirty white.

Muzzle pale-coloured. In calves, according to Blyth, there is a

dark stripe down the back. Horns pale greenish or yellowish,

with black tips.

Dimensions. This appears to be the largest of existing bovines.

Large bulls are said to exceed 6 feet in height at the shoulder,

but this is i^are and exceptional, 5 ft. 8 in. to 5 ft. 10 in. being the

usual height. Cows are much smaller, about 5 ft. high. A huge
bull measured by Elliot was 6 ft. 1| in. high, 9 ft. 6 in. from nose

to root of tail, tail 2 ft. 10 in. long, girth behind shoulders 8 ft.

A cow 4 ft. 10| in. high measured 7 feet from nose to rump
over curves, and 6 ft. 9 in. in girth. A large male skull from
the Western Ghats measures 18 inches in basal length and 9"9

in zygomatic breadth. Average male horns measure 20 to 24
inches round the outside curve. Horns from Travaucore have

been recorded 39 inches in length and 19 inches in girth at the

base ; whilst other Travancore horns measure 20-75 in girth, and a

pair from the Malay Peninsula 22, though only 32 long. Large
cows' horns measure 23 and 24 round the outside curve, with a

girth of 13'25. The girth of each horn in freshly killed specimens
is about an inch more than in dried skulls.

Distribution. All the great hilly forest-tracts of the Indian

Peninsula, Assam, Burma, and the Malay Peninsula. The eastern

range of this species is not clearly known except that it is said to

extend to Siam and, I believe, to Cochin China. B. gaurus does

not exist in Ceylon nor in any of the Malay Islands ; it is said,

however, to have inhabited Ceylon up to the commencement of the

present century *. In India at present its extreme north-western

habitat is probably the Eajpipla hills, near Broach ; and west of

long. 80° East the river Nerbudda forms approximately, though

* Knox, writing in 1681, mentioned under the name of Guavcra an animal
kept tame at Kandy. The descri]Dtion of this animal corresponds with B. (/aiirus.

Kelaart (Prod. p. 87), Forbes (' Journal of Eleven Years' Residence in Ceylon,'

ii, p. 1.59), and Grriiliths (Cuv. An. King, v, p. 410) also mention the Guavera
or Goura as formerly inhabiting Ceylon. On the other hand, Sanderson has
pointed out the improbability of the gaur having disappeared from an area
where wild elephants still exist in large numbers. Neviil ('Taprobanian,' iii,

p. 5) regards it as probable that the gaur formerly existed wild in Ceylon, but
had been introduced by man.
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not absolutely, the northern boundary of its range. It does not

inhabit the grass-jungles of the Gangetic plain, except close to the

Himalayas ; but it is found in tlie forests at the foot of those

mountains as far west as Nepal. South of the Ganges it exists in

suitable tracts in Cbutia Nagpur, Orissa, and the northern Circars,

the Central Provinces, Hyderabad territories, Mysore, and through-

out the Western Ghats, wherever it has not been exterminated

or driven away.

Habits. Excellent accounts are given by Elliot (?. r.), Forsyth

('Highlands of Central India'), tSterudale (Nat. Hist. Indian Mam.
and ' Seonee '), Ilornaday (' Two Tears in the Jungle *), J. D.
Inverarity (Jour. Bombay N. H. Soc. iv, p. 294), and above all

by Sanderson (' Thirteen Tears &c.'). Hodgson's description is

evidently from native reports and is untrustworthy ; whilst Col.

Campbell's delightful stories in ' The Old Eorest Eanger,' though

quoted with approval by many writers, must, I fear, be regarded as

works of imagination.

The gam- keeps to forest or high grass, generally but not always

near hills, and is found in herds of from five or six to about 20,

or occasionally more. Bulls often wander by themselves, and the

finest and oldest bulls are said always to occur solitary ; still very

large bulls are found with herds, and young bulls are frequently

seen alone, or two or three together. All are shy and avoid

cultivated tracts as a rule, though instances occur in wild parts of

the country of gaur feeding on growing crops. Their food consists

chiefly of grasses ; they do not commonly browse, though they

occasionally eat the leaves and even the bark of particular trees,

and they are fond of the shoots of bamboos. They feed generally

in the early morning and evening, and lie down to rest from about

9 A.M. to about 4 p.m., and at night. They drink as a rule in the

afternoon.

These bovines inhabit the hills of the Indian Peninsula to an

elevation of 5000 or GOOO feet, or occasionally even higher ; but

they do not ascend the Himalayas to nearly the same extent.

They are admirable climbers, and ascend or desceiid steep hills

with wonderful facility. They are timid animals, but in wild

places, where they are rarely subject to attack and disturbance,

they are by no means remarkably wary. Wounded animals occa-

sionally charge, and solitary bulls have been known to attack

without provocation ; but the tales of the gaur's ferocity recorded

by some sportsmen are not confirmed by any of the later writers

who have had good opportunities of studying the animals. A hidl

gaur is one of the noblest animals in the world, a model of strength

and symmetry, and his formidable appearance has led to his being

luijustly credited with a savage disposition.

The period of gestation is not known with any certainty.

Breeding is said \o lake ])]ace in the cold season. The calv(>s are

mostly born (in the Peninsula of India) in August or Se])teiiiber,

a few early in Ai)ril, May, or June. Gaur sulfer from the same
diseases as domestic cattle.
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In India all attempts at domestication of this bovine have been

failures. The calves appear always to die in captivity, none it is

said having been kno\\u to attain their third year. Bat there

can be little doubt that the gaur has been tamed and kept

tame in some of the hill-tracts between Assam and Burma (sec

also under B. frontalis on the next page) ; and quite recently a

young male animal, now nearly four years old, has been brought to

England from Pahaug, in the Malay Peninsula, and is still (1891)

living in the Zoological Gardens, liegent's Park.

According to ISanderson, three distinct sounds are uttered by

this species. The first is a sonorous bellow, used as a call, and
unlike any of the usual bovine sounds. The second is a low
" moo," indicative of apprehension or curiosity. The third is the

well-known whistling snort of alarm \\ith which the animal

dashes oif when frightened. I have heard the tame animal in

the Regent's Park utter a prolonged call, not very unlike the

lowing of Bos taurus, but utterly unlike that of B. indicus.

339. Bos frontalis. The Gayal or Mithan.

Bos frontalis, Lambert, Tr. L. S. vii, pp. 57, 302, pi. iv (1804) ; Griffith,

J. A. S. B. viii, pp. 211, 281 ; BU/th, J. A. S. B. xxxi, p. 338 ; id.

Mum. Birds Burma, p. 48 ; Sciater, P. Z. S. 18G6, p. 1, pi. i
;

J. Sarbo, P. Z. S. 1883, p. ]42 ; W. Blanf. P. Z. S. 1890, p. 593,
tig. 2; W. Sclater, Cat. p. 126.

Bos gavfeus, Culebrooke, As. lies, viii, p. 488, pi. (1805) ; Hodffsou,

J. A. S. B. X, pp. 453, 470, pi.

Bos sylhetanus, F. Cnvier, Hist. Nat. Main. pis. 418, 419 (1824).

Gavseus frontalis, Hodyson, J. A. S. B. xvi, p. 705 ; Horsjield, Cat.

p. 179 ; Blyth, J. A. S. B. xxix, p. 291 ; id. Cat. p. 162.

Gdydl, H. ; Mithan, Btmerea-gnru, Gavi or Gabi, Assam and Chittagong:

;

Sanduny, Manipuri ; Shel, Shio, Kuki ; Jhonynua, Mugh ; Bui-sany, Hui,
Naga ; Phu, Aka ; Siba, Daphia ; Nuni, Tsainy, Bm-niese.

Very similar to B. gaums but smaller, with proportionally shorter

limbs, somewhat less developed dorsal ridge, a well-marked dewlap,

and very diiferent skull and horns, as shown in the accompanying
figures (p. 438). The head is shorter, with shorter nasals, the fore-

head quite flat, and the transverse outline of the vertex between the

horn-cores straight, not arched. The horns are much less curved,

in fact nearly straight, spreading outwards and directed more or

less upwards at the tips, but not inwards.

Colour very similar to that of B. gaurus. Head and body dark

brown in both sexes, legs from above the knees and hocks wliite or

yellowish. Many tame individuals are mottled and some are white

throughout. Horns blackish throughout.

Dimensions. Considerably less than in B. yaurus, especially in

height. The skull of an old bull known to be that of a wild

animal measures 16-2 inches in basal leugth, 8'o in breadth across

the orbits, length of nasals 6-5, length of horn 14, girth at base the

same. I have seen much longer horus on a tame animal.

Distribution, (Sfc. The history and range of this animal ai'e
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singularly obscure. Bos frontalis was described by Lambert', and

Colebrooke as oceurriug both in the tame and wild state in the hills

of Tipperah amongst the Kukis; and Lambert gave a detailed

account, furnished by Mr. McRae, of the capture of w ild animals

and their domestication by these tribes. It has since been ascer-

tained that tame " mithans " or "gayals " are found in possession

Fig. 159. -Skull aiirl horns of Bos
yaurug.

Fig. 160. -Skull aud jiorns of Bos
frontalis.

of particular tribes both north and south of the Assam valley,

around .Manipur and Cachar, aud in the Tipperah, Chittagong, and
Lushai hills as far south as the neighbourhood of Chittagong. But
the wild bovine of the area in general was ascertained b}' Blyth,

Sarbo, Anderson, and others to be Bos gaurns. The later evidence

is confusing. Peal ('Nature,' Nov. 5th, 1885, p. 7) states that both

wild and tame animals are called Mithan in Upper Assam, that

they are perfectly distinct, and no intermediate forms ever occur

;

whilst Sanderson ('Thirteen Years Ac.,' p. 250) declares that in

Chittagong tlie t\\ o forms, wild and tame, are similar. Lastly, Mr.
E. C. Steuart Baker (' Asian,' March Oth, 1891, p. 358), in the

North Cachar hills confirms the old story of the wild mithans being

reclaimed and domesticated by the Kukis.

Much confusion has doubtless arisen from the terms Mithan
and Gayal being used for both B. frontalis and B. gaurus (Gayal

is a word of Sanscrit derivation applied to B. gaurus in parts of

India, aud not used by the Indo-Chinese tribes who alone own B.

frontalis). But it is very probable that some of the domesticated

"mithans " are B. gaurus, the domestication of which by the Kukis
was described by Blyth on information from a missionary, M. Barbe

(J. A. 8. B. xxix, p. 294). This would explain the old accounts

of Mr. Mcliae and the recent one by Mr. Baker, both of which

have every appearance of authenticity.
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Until quite recently there were grouuds for supposing that the

wild " mithan " of the mishmi hills, Upper Assam, might be Bos

frontalis, but, as already mentioned under Bos gaurus, this appears

not to be the case. A few days before these pages were sent to

]n'ess, I saw, in Mr. Hume's private collection, a typical skull ot"

B. frontalis, obt;ained by Mr, W. Davison in Tenasserim, aud
distinctly identified by him as that of a wild animal killed in

Tenasserim, between Leinyne, 66 miles south by east of Moulmein,
and Tenasserim town. This is, I believe, the first distinct record

of the occurrence of B. frontalis in the wild state. The range of

the species is still a question to be solved.

The tame herds of B. frontalis are kept for food, and according

to some authorities for their milk, though this is doubtful, as most
of the Indo-Chinese tribes who keep mithans never drink milk.

The animals appear never to be employed in agricultural labour,

nor as beasts of burden. They roam and feed unattended tlu'ough

the forest during the day, and return to their owner's village at

night. They breed at times freely with the common humped cattle,

and the progeny has been crossed with other boviues (Bartlett,

P. Z. S. 1884, p. 399). The period of gestation is said by one
writer to be ten months, by another eleven, but further information

on this point is desirable.

340. Bos sondaicus. The Banting.

Bos sondaicus, Miillcr iS'- fSc/tle(/. Vcrhandl. p. 197, pis. xxxv-xxxix
(1839) ; Bh/th, J. A. S. B. xi', p. 44.5, xxxi, p. 336 ; id. Mam. Birds
Burma, p. 48 ; IF. Blanf. P. Z. S. 1890, p. 593 ; W. iSdater, Cat.

p. 127.

Bi bos banting, Gray, Knowsley Menagerie, p. 48 (1850) ; Horsfield,

Cat. p. 183.

Bos banteu JT, Wagner, Schreb. Siiugth. Suppl. v, p. 473.

Gavojus sondaicus, Blyth, J. A. IS. B. xxix, p. 29o ; id. Cat. p. 160.

Tsaing, Burmese ; 8ain-utan, Malay.

This animal appears to be slighter than the gaur, with the legs

longer in proportion and the dorsal ridge less developed. The tail

descends below the hocks. The dewlap is of moderate size. The
head is much more elongate, the forehead not concave, the horns
smaller, cylindrical in the young, flattened towards the base in

adults, and curving outwards aud upwards at first, and towards the

tips somewhat backwards and inwards.

Colour. Cows and young bulls have the head, body, and upper
portions of the limbs bright reddish brown, approaching chestnut,

old bulls are black ; in both sexes the legs from above the knees and
hocks, a large oval area on the buttocks, extending to the base of the

tail but not including it, a stripe on the inside of each limb, the lips,

and the inside of the ears are white. Calves have the outside of

the limbs chestnut throughout and a dark line down the back.

DimensioYis. According to 8. Miiller, a full-grown Javan bull

measured 5 ft. 9^ in. high at the shoulder, the length of the head
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and body was 8 ft. 6 in., and of the tail 3 ft. The largest Burtnese

s|)ecimeu recorded was 16 hands high (5 ft. 4 in.). A skull from

Java in the Indian Museum, Calcutta, has horns measuring 30 inches

long by 17 inches in circumference at the base. This is unusually

large. A male skull from Borneo in the British Museum measures

17"75 inches in basal length by S-75 in zj^gomatic breadth.

DisU'ihutlon. Throughout Burma and the Malay Peninsula, also

in the islands of Borneo, Java, and Bali. This species is probably

found also in Sumatra and Biam. It extends north to Northern Pegu
and Arrakan, and probably to the hill-ranges east of Chittagong.

Habits. 8o far as is known, similar to those of Bos (jaurus, except

that B. sondaicus, from the greater proportional length of the legs,

is probably less of a climber and more restricted to the plains of

high grass.

The banting is domesticated in Java, and perhaps in other parts

of its range.

341. Bos grunniens. The Yale.

Bos grumiiens, L. Syst. Nat. i, p. 99 (17GG) ; W. Sclatei; Cat.

p. 128.

Bos poephagus, //. Smith, GrifptJis An. Kimj. iv, p. 404 (1827).

Bison poephagiis,^orfj/so«, J. A. S. B. x, pp. 449, 912, xi, p. 282, xvi,

p. 708.

Poephagus grunnieus, Gr(n/, List Mam. B. M. p. 153 (184-3);

Horsfield, Cat. p. 184 ; Adams, P. Z. S. 1858, p. 529 ; Bli/th, Cat.

p. 158.

Dong, Brong-domj (wild), Pegu (tanii'), Tibetan ; Yak, Tibetan of

Ladak and N. \s.\x\\v<my\; Ban-vhour, 11.; Kuch-ijau, P.; Boku (old cj),

Kotass, Ivirghiz.

The form is massive, high at the shoulder, back nearly level, not

falling away above the hips. Legs short and thick ; hoofs large,

rounded. Muzzle small. Ears small. No dewlap. Hair nearly

smooth on upper parts and sides, very long on lower part of each

side, forming a deep fringe extending across the shoulder and thigh.

A tuft of long hair also on the breast. Terminal half of tail thickly

covered with long hair, forming an enormous tufl, not descending

in general below the hocks. liibs 14 pairs. Head elongate.

Forehead nearly flat. Horns smooth, round, slightly oval at the

base in very old uninials, curving outward and upward at first, then

forward, then inward and ui)vvard, and slightly backward in some
at the end.

Colour dark brown, almost black, throughout, with the exception

of a little white about the muzzle, and a sprinkling of grey on the

head and neck in old animals. Old bulls an; reddish on the back,

JJiineasions. According to Captain E. Smyth (J. A. S. B. xxx,

p. 393) some bulls are nearly 18 hands (G feet) high ; the same is

stated by Prejvalski and others, A bull 1()| hands (5 ft. Gin.) high

measured from horns to root of tail 7 ft. 3 in. ; lenglh of tail

(with hair) 3 ft. 4 in., girth round chest 7| feet. A bull weighs.
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according to Prejvalski and Dalgleish, about 1200 lbs. Basal length

of a large skull 20 inches ; orbital breadth 11. Good horns measure
25 to 30 inches in length round the curve ; the largest recorded is

40 long, and nearly 19 in girth at the base. Cows are considerably

smaller than bulls and have smaller horns.

Distribution. The plateau of Tibet at considerable elevations,

from about 14,000 or 15,000 to 20,000 feet in summer; and part

of the Kansu province of China. The wild yak is only found
within Indian limits in Northern Ladak, especially about Chang
Chenmo.

Habits. The wild yak, according to Kinloch (' Large Game
Shooting,' ed. 2, p. 82) and Preivalski (' Mongolia,' &c., D. Morgan's
translation, ii, p. 187), inhabits the coldest, wildest, and most
desolate mountains, and is found at a greater elevation than any
other mammal. In summer the cows and young collect in herds of

from ten to upwards of a hundred in number. Bulls are generally

solitary or in small parties of 3 or 4, except in the rutting-

season, when each bull separates 4 or 5 cows from the main herd and
remains with them. They feed morning and evening, mainly on a

rough wiry grass that grows in the high Tibetan valleys, and usually

betake themselves to a steep bai'ren hill-side, often at a great

elevation, to rest during the day. They require plenty of water,

and in winter eat snow. Their powers of sight and hearing

are far less acute than their sense of smell. They are timid

animals, but wounded yak sometimes chai'ge, as do most bovines.

Domesticated yaks are largely kept by Tibetans and by various

tribes inhabiting the higher Himalayas, for their milk, as beasts of

burthen, and for food. They are smaller than wild yaks and vary in

colour, many being white or piebald ; the white tails are the cJioivris

of India, used as fly-flaps. They rut in winter, and bear young
in autumn after a period of gestation of 10 lunar months according

to Hodgson. They breed freely with domestic cattle.

342. Bos bubalus. The Bufalo.

Bos bubalis, L. Syst Nat. i, p. 99 (1766) ; W. Sclnter, Cat. p. 129.

Bos arnee, Kerr, ^An. King. p. 336 (1792) : Gray, A. M. N. H. (2)

xvi, p. 230 (1855); id. 'P. Z. S. 1855, p.' 17, pi. xl.

Bos buffelus, Blumenlach, Handb. Nuturgesch. p. 121 (1821) ; W.
Blanf. J. A. S. B. xxxvi, pt. 2, p. 195.

Bubalus arna, Hodqson, J. A. S. B. x, pp. 469, 912 (1841), xvi,

p. 709 ; Horsfield, Cat. p. 179.

Bubalus buffelus, Kelaart, Prod. p. 87 ; Blyth, Cat. p. 163.

Bubalus arni, Jerdon, Mam, p. 307 ; Blyth, Mam. Birds Burma,
p. 49.

Arna c5', Arni 2 , H. ; commouly Arna hhainsa, Jangli b/iains (bhains,

tame buffalo) ; Mang, Bhagalpur ; Mains, Bengali ; Bir Biar, Ilo-Kol

;

Ge?r( ervmi, Gond ; Mi Harak, Cingalese ; Mok, Assamese ; Siloi, Kuki
Gubai, Bili, Ziz, Le, Nfiga ; Misip, Cachari ; Iroi, Manipuii ; Kywai,
Burmese ; Pana, Karen ; Karbo, Malav.

2l
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General form heavy, body massive, legs thick and short, hoofs

large. Tail reachiug the hocks (but, I think, variable in length).

E-ibs 13 pairs. Hair on the body very thin, especially in old

animals. Muzzle large and square. Head carried very low.

8kull elongate, nasals long, forehead nearly flat. Horns very

large, flattened, transversely rugose, trigonal in section, tapering

slowly and gradually from the base, curving at lirst upward,

outward, and slightly backward from the plane of the face, the

curve increasing towards the ends, where the horns curve inwards

and a little forwards. The horns depart but little from one plane

throughout. In some {macrocents of Hodgson) the horns are almost

straight till near the end, where they turn more rapitlly upward.

Colour throughout dark ashy, almost black. The legs are

sometimes whitish : in some tame forms the legs ai-e white to the

same height as in the Ganr. Horns black.

Dimensions. According to Jerdon (who probably tcok the figures

from Hodgson) and others, the wild buffalo measures in height up

to 6^ feet, and in length from snout to root of tail KH. Kinloch,

however (' Large Game Shooting,' ed. 2, pp. 88, 91), doubts if any

exceed 5 ft. 4 in. in height (16 hands), and gives the following

measurements of a good-sized bull : height 5 ft., length from nose

to root of tail 9 ft. 7 in. ; tail 3 ft. 11 in.
;
girth 8 ft. 3 in. ; length

of horns from tip to tip round curve 8 ft. 3 in. This is a common
way of measuring buffalo horns. The longest recorded single horn

known, one in the British Museum, measures 78^ inches, which

would give an outside sweep of about 14 feet. Cows' horns are

longer than bulls', but of less girth. Basal length of a large bull's

skull 22-8 inches, orbital breadth 10-25.

Distribution. Plains of the Brahmaputra and Ganges from the

eastern end of Assam to Tirhoot, and the Terai as far west as

Rohilcund, the plains near the coast in Midnapore and Orissa, and

also plains in the Eastern Central Provinces (Mandla, Baipur,

Sambalpur, Bastar, and other districts) as far south as the Godavari

and Pranhita rivers, and perhajjs a little beyond. AVild buffaloes

ai'e wanting in Southern and Western India, but abundant in

Northern Ceylon. Some buffaloes are also found in the wild state

in Burma and the Malay Peninsula, but it is uncertain whether they

are not descended from herds escaped from captivity.

Varieties. Besides the two forms, one with horns approaching a

circle {spirocerus of Hodgson) and the other with horns nearly

straight at first and turned up at the end (jnacrocerus oi Hodgson),

there is a very distinct race of a dun colour that inhabits Upper
Assam. I have seen two heads of bulls, one in Mr. Hume's
collection now in the British Museum, the other in the Indian

Museum, Calcutta. These differ in the much more convex forehead,

and the skull is remarkably short in front of the orbits, the nasals

being shorter than the distance from their posterior end to the

vertex, whilst in ordinary butl'aloes they are longer. This dift'eronco

is so great that the form re(piires a distinctive name, aiul may be

called Bos biihalus, var. fulvus, or the dun buffalo.
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Habits. The wild buffalo keeps chiefly to level ground aud is

generally found about swamps. It haunts the densest and highest

grass-jungle or reeds, but is also found at times in open plains of

short grass, or amongst low bushes, but very rarely in tree-forest.

Buffaloes associate in herds, often of large size. I have seen 50

together, and have heard of much larger assemblages. They feed

chiefly on grass, in the evening, at night, and in the morning
(probably morning and evening as a rule), and lie down, generally

in high grass, not unfrequently in a marsh, during the day ; they

are by no means shy, nor do they a])pear to shun the neighbourhood
of man, and they commit great havoc amongst growing crops.

Sometimes a herd or a solitar'y bull will take possession of a field

and keep off the men who own it. In fact buffaloes are by far the

boldest and most savage of the Indian Bovidcp, and a bull not un-
frequently attacks without provocation, though, probably on the

principle that a council of war never tights, a herd, although all will

gallop to Avithin a short distance of an intruder and make moat
formidable demonstrations, never, I believe, attacks anyone who
does not run away from them. A wounded animal of either sex

often charges, and has occasionally been known to knock an elephant

down. Buffaloes retain their courage in capti\ity, and, as mentioned
already {ante, pp. 63, 67), a herd will attack a tiger or other

dangerous animal without hesitation, and, although gentle with

those they know and greatly attached to them, they are inclined to

be hostile to strange men and strange animals. Whether wild or

tame they delight in water, and often during the heat of the day
lie down in shallou^ places with only parts of their heads above the

surface.

Few, if any, tame animals have changed less in captivity than
buft'aloes. Unlike the yak and gayal, they never breed with tame
cattle {B. indicus), although the cows often pair with wild bulls

of their own species. Tame buffaloes are chiefly kept for milk and

for draught. They have been introduced throughout many of the

warmer parts of the Old World, and even in Italy, whither they were
brought in the sixth centtiry (Griffith's Cuvier, iv, p. 381). Both
wild and tame rut in autumn ; the females gestate for 10 months

(10 months and 10 days according to some), and bear one or two
young in summer.

Genus OVIS, Linn. (1766).

Syn. Ammotrac/ns, Blyth (1840) ; Psendols, Hodgson (1846) ; Ca-
provis, Hodgson (1847).

Tail short in all wild Asiatic forms. Suborbital gland and
lachrymal fossa usually present (wanting in 0. nahura). Inter-

digital glands present on all feet. Inguinal glands present. ^JS'o

mufile. j^^o beard on chin, but frequently long hair on neck.

Mammae two. Males non- odorous.

Skull broadest at the orbits, which are prominent, and narrowing

suddenly in front of them ; the frontal and occipital planes, the

2 l2
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latter including the parietal region, meeting at about a right angle.

Occipital plane very flat. Horns in both sexes, very large in males,

much smaller in females ; in the former thick, sometimes very

thick at the base, tapering regularly, and forming a circular or

spiral curve at the side of the head (0. nahiira is an exception).

Vertebra? : C. 7, D. 13, L. 6, S. 4, C. 10-14.

Wild sheep are found in the Paliearctic and Nearctic regions, one

species ranging into 8ind and the Punjab. The structural differ-

ences from the genus Capra, comprising the true goats, are very

small, and one species, O. nahura, is absolutely intermediate. Both

inhabit mountains and high plateaus, but the sheep keep more to

open undulating ground, the goat to crags and precipices. The
flesh of all wild sheep is excellent, the males never having the rank

odour that is characteristic of goats.

The period of gestation in different breeds of European tame
sheep varies from 144 to 150 days, but, according to Hodgson, in

several Himalayan and Tibetan breeds the period is 160 (J. A.

S. B. xvi, pp. 1010 &c.). The origin of tame sheep is quite un-

known.

Synopsis of Indian Species.

A. Normal ; suborbital glands present, horns with
a circular or spiral curve.

a. Very large ; adults exceeding 42 inches in

height at shoulder.

a . Horns in male never exceed one circle . . O.hod(/soni, p. 494.

b . Horns in male considerably exceed a circle. 0. 2)oli, p. 496.

b. Size moderate ; adults not exceeding 36 inches

in lieight O. viynci, p. 497.

B. Abnormal ; no suborbital glands, curve of horns

S-shaped O. nahura, p. 499.

343. Ovis hodgsoni. The great Tibetan Sheep.

Ovis nayaur, Hodr/mni As. Res. xviii, pt. 2, p. 135 (1833),7wr//w.

Ovis hodgsoni, Blyfh, P. Z. S. 1840, p. 65 ; id. A. M. N. H. vii,

p. 199 (1841) ; Sclafer, P. Z. S. 1860, p. 129; V. ^ B. Brooke,

P. Z. S. 1875, p. 520 ; W. Sclater, Cat. p. 136.

Ovis ammonoides, Hodgson, J. A. S. B. x, p. 230, pi. i, fig. 1 (1841) ;

XV, p. 338, with 3 plates ; Hutton, J. A. S. B. xvi, p. 568.

Ovis ammon, Horsjield, Cat. p. 176 ; Blyth, Cat. p. 177 ; Blanford,
J. A. S. B. xli, p. 40, «ec Capra amnion, L.

Caprovis argali, Achnns, P. Z. 8. 1858, p. 527, nee Ovis argali, Pallas.

Nyan S , Nyanmo 5 ? Ladak ; Nyang, Nyand, Hyan, Tibetan.

Hair short, coarse, and very close. Ears short. Tail very short.

In adult males the hair on the sides and lower surface of the neck
is lengthened into a \\hite ruif, and there is a dai'k crest of hair,

not so long as the rulf , along the back of the neck to the withers.

Horns in male very massive, coarsely wrinkled transversely,

subtriangular in section, but with the edges, especially the frouto-

orbital, much rounded, the orbital and nuchal surfaces very much
broader than the frontal. The curve is a spiral, the two horns
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div^erging very slowly, tips tui'ned very little outwards, and the

whole curve of each horn not equal to a complete circle. In
females the horns are short, erect, curved backwards and outwards,
thin and strap-like towards the ends.

Colour greyish brown above, paler and whitish below. In males
the caudal disk surrounding the tail, the rump, throat, chest, belly,

and insides of the legs are white, crest and a stripe down the front

of each leg dark. Old males are grizzled on the back, white hairs

being mixed with the brown of the upper parts. A dark mark
above the tail, females have little or no mane, the white is less

pure, and the caudal disk is indistinct. The colour in winter is

probably paler than in summer.
Dimensions. Height of old rams at shoulder 3J to 4 feet, females

not much less. Length from nose to rump (skins), males 6 to 6| feet,

females 5| ; tail without hair 1 inch, with hair 3 ; ear G ; basal length

of male skull 13, breadth at orbits 7*5. Horns of adult males are 36
to 40 inches long round the curve, and the girth at the base is 16 to 17.

The greatest recorded measurements are said to be, length 53, basal

girth 24 or perhaps 25, but there appears a little doubt about these.

48 inches in length and 20 in girth have certainly been measured.
Female horns are said to attain 24 inches in length, but rarely

exceed 18.

Distribution. The plateau of Tibet from Northern Ladak to the

country north of Sikhim and probably farther east. This sheep

does not range south of the main Himalayan axis ; it is not found
in summer below about 15,000 feet elevation ; in winter it may
descend to about 12,000 in places.

Habits. This magnificent sheep, probably the largest of the genus,

inhabits the bare undulating Tibetan plateau in herds, keeping to

open valleys and low stony slopes. In summer the rams are found
in small parties of from 3 or 4 to about 15, apart from the ewes.

The rutting-season is in winter ; at this time the great sheep in-

habit the lower and more sheltered Tibetan valleys. The young
are born about May or June.

No animal is more wary. Owing to its watchfulness, its keen
sight and acute sense of smell, its speed when on foot, and the open
character of the ground it haunts, the great Tibetan sheep is one of

the most difficult of all animals to stalk or shoot.

Ovis IrooTcei (P. Z. S. 1874, p. 143 ; 1875, p. 521) has now
been ascertained to be a wild hybrid between a male 0. Iwdgsoni

and female 0. vignei (Sterndale, Jour. Bombay N. H. Soc. i, p. 35,

and P. Z. S. 1886, p. 205)— a male of the great sheep in Zaskar

having taken possession of a small flock of 0. vignei ewes, and bred

with them. The converse, a hybrid between the male 0. vignei and
female 0. hodgsoni has also been shot by Major C. S. Cumberland
(P. Z. S. 1885, p. 851). The hybrid in the latter case was found
with a flock of 0. liodgsoni.

Ovis amnion, L. sp. {0. argali, Pall.), inhabits plateaus in

Northern Mongolia, and perhaps in Southern Siberia. It is nearly

allied to 0. hodgsoni, but appears to have no ruff.
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344. Ovis poll. Tlie great Pamir Sheep.

Ovis poli, Blyth, r. Z. S. 1840, p. 62; id. A. M. N. II. vii, p. 195,

pi. V, iigs. 1, 2, 3, 4 ; Stoliczha, P. Z. S. 1874, p. 425, pi. liii

;

Biddu/p/>, P. Z. S. 1875, p. 157; id. P. A. S. B. 1870, p. 280;
Scully, P. Z. S. 1881, p. 209; Blanford, P. Z. S. 1884, p. 32G;
W: Sclater, Cat. p. 133.

Ovis poli and kareliui, Serertzof, Turk. Jcv. pp. 84-102, 149,

pis. i-vi (1873) ; id. A. M. N. H. (4) x\iii, pp. 171, 210, 217, 220

(1870); V. S)- B. Brooke, P. Z. S. 1875, pp. 512, 514; Blanford,
Ya}-k. Miss. , 3Iani. pp. 80, 83.

Kuchkdr S , Mesh 5 ? Wakliau ; Kulja or Gulja <S , Arkar $ , Turld
(E. Turkestan).

Closely allied to 0. hodr/soni, from which this great sheep is dis-

tinguished chiefly by the form of the horns, partly by colour. It

has a white rufP ou the throat and dark crest on the nape. The
horns in adult males are enormous, less in girth than in 0. Jiodrjsoni,

but much longer, each forming a spiral of considerably more than

a circle. Horns in the female compressed, very similar to those

of 0. hodqsohi.

Fig. 161.— Skull aud liorus of Ovis poli. (Guide to the Galleries of Maiuuialia,

British Museum.)

Oolonr. Upper parts rather light bro^^n or hoary brown, more or
less tinged with rufescent, especially towards the border of the
dark area, a darkish line of slightly lengthened hair from the nape
to the withers. Lower jiarts, with the fore part of the neck, muzzle,
chest, legs, and rump, including the tail, white; a dark mark some-
times on the tail. In summer the colour is probably darker and
browner. In females the neck is brown in front.

Dimensions of an adult male with 48-inch horns :—height at

shoulder 44 inches ; length of head 13'25
; from horns to tip of

tail 62 ; tail with hair 5"5, without 4 ; length of ear in front 4'75
;

girth round chest 51*5 (Stoliczka). Basal length of a good skull

12*7, breadth across orbits 7*5. Females ai'e not much smaller

than males. Good horns of rams measure 50 to 60 inches round
the curve and about 15 in girth at the base, the extreme recorded
measurements being 75 aud 16*75. Severtzoff estimates the
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weight of an old male at about 600 lbs., but be did not weigh
one.

Distrihntion. The high Pamir aud the plateaus west and north

of Eastern Turkestan, extending to the Alai. This sheep only

comes within Indian limits in Hunza, north of Gilgit.

Habits. Precisely similar to those of 0. liodgsoni. The rutting-

seasou is in December and January. Some herds at this time are

large.

345. Ovis vignei. The Urial or Shd.

Ovis vignei, Bhjth, P. Z. S. 1840, p. 70 : id. A. M. N. H. vii, p. 251,

pi. V, fig. 9 (1841) ; Hidton, J. A. S. B. xv, p. 152; Horsfield,

Cat. p. 175; Sclafer, P. Z. S. 1860, p. 127, pi. Ixxix; Scully,

P. Z. S. 1881, p. 209 ; W. Sclafer, Cat. p. 139.

Ovis cjcloceros, Hutfon, Calc. Jour. N. H. ii, p. 514, pi. xix (1842) ;

Sclater, P. Z. S. 1860, p. 128, pi. Ixxx ; Bli/th, Cat. p. 177 ; Jerdou,

Mam. p. 294 ; Blanford, Eastern Persia, ii, p. 87 ; Thomas, Tr,

L. S. (2) Zool. V, p. 63 ; W. Sclater, Cat. p. 138.

Ovis montana, Cunningham, Ladak,^. 199, pi. vii (1854), «ec G.
Cuvier.

Caprovis vignei, Adams, P. Z. S. 1858, p. 520.

Ovis blanfordi, ILmie, J. A. S. B. xlvi,pt. 2, p. 327, pi. iv. (1877).

Guch (S ,
Mish 5 , P. ; Shd {Shdiw S > Shdnio 2 ), Ladak ; Uri7i, Astor

;

Koh-i-dumhd, Afghanistan; Koch, Gad S ,Garand 2 , Balucli andSindhi;
Kar c5' ) Gad § , Brahui ; Uridl, Punjab.

Fig. 102.—Skull and horns of Ovis vignei (Salt Eange variety).

Fur coarse, close and short. Tail short. Adult rams have a

gular ruff of long hair commencing behind the chin in two lobes,

which immediately unite and extend down the middle of the

throat to the chest.

Horns in male coarsely wrinkled transversely, triangxilar in

section ; orbital and nuchal surfaces not very much broader than
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frontal ; fronto-orbital edge sometimes much rounded, the others,

as a rule, less so. The two horns arise close together, diverge

considerably, and are curved round nearly in a circle, sometimes

keeping almost, or even absolutely, in one plane, sometimes wound
spirally. The curve very rarely exceeds a circle. Horns of females

are short and nearly straight.

Colour above in summer rufous grey or fawn, in winter light

greyish brown ; lower parts, limbs, buttock, and tail whitish or

white ; ruif sometimes black throughout, but generally with some
white hairs and in old rams white in front, gradually passing into

black behind. Muzzle in old animals whitish or white. A patch

behiud the shoulder black or blackish, sometimes a blackish lateral

line and markiugs outside the limbs. Pemales and young males are

almost uniform greyish brown, paler beneath.

Dimensions. Height of a male 32 inches, length 48, tail 4.

Some Ladak specimens are larger and are said to be 3 feet or

more in height. A male Ladak skull measures 9-25 in basal length,

and 5*5 in breadth across the orbits. A Punjab skull is about half

an inch less in length. Horns measure 24 to 30 inches round the

curve, and about 10 in girth at the base, the maximum recorded

length and girth being 37"75 and 11"5.

Distribution very wide. The slia is found in Ladak and Zaskar,

and, according to information obtained by Mr. Hume from Mr.
Dalgleish, considerably farther east in Northern Tibet, at elevations

of 12,000 to 14,000 feet, and it ranges through Astor and Gilgit,

where it is known as lirin, to Afghanistan. The Astor animal

is the typical 0. vif/nei. The urial, which I now regard as identical,

is found in the Punjab 8alt Eange and in places throughout the

ranges west of the Indus in the Punjab and 8ind down to the sea-

level. To the westward tliis animal is found throughout Afghan-
istan, Baluchistan, and Southern Persia.

Varieties. Until recently I believed, as Sclater, Blyth, Jerdon,

and others did, that the Ladak sha, 0. vignei, was distinct from the

Punjab, Sind, and Baluchistan urial, usually known as 0. cydoceros.

But an examination of the series of skulls collected by Mr. Hume
shows the impossibility of distinguishing the two by the horns.

The sha is undoubtedly, on an average, larger, the circle made by

the horns is wider, the horns are thicker at the base, and their

edges, especially the fronto-orbital, are more rounded as a rule

:

the ruif, too, is said to be much less developed. According to

some MS. notes for which 1 am indebted to Mr. Hume, horns

of urial scarcely ever exceed 10 inches in girth at the base, whilst

sha horns are sometimes between 11 and 12 in circumference.

Judged by this test, as Mr. Hume has pointed out to me, the

typical 0. cydoceros of Hutton is identical with 0. vignei, and
the smaller urial, if kept distinct, must bear a different name.
But I cannot find any definite distinctive characters ; those of

colour noted by Sclater I believe to be merely individual, and some
skulls and horns from Ladak appear indistinguishable from Salt

Range specimens.
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0. hlaafordi is a variety of the urial from Kelat, Baluchistan,

with horns diverging throughout so as to form an open spiral,

instead of each lying in one plane or nearly so. Thus the tips of

the horns are very much farther apart than in typical 0. viynei.

This character, I am now convinced, is not of specific importance,

and in this view Mr. Hume agrees.

Habits. In Ladak this sheep inhabits open valleys ; in Astor and
Gilgit it keeps to grassy ground at moderate elevations below the

forest ; in the Salt Range of the Punjab, and in Sind, Baluchistan,

and Persia, it is found on undulating or hilly ground cut up by
ravines, and is more often seen on stony and rocky hill-sides than
amongst bushes and scrub. The herds vary usually from 3 or 4 to

20 or 30 in number ; the sexes are generally together, but the males
often keep apart in summer. These sheep are wary and active ;

although not such masters of the art of climbing amongst preci-

pices as the goats, tahr, or bharal, they get over steep places with
wonderful ease. Their alarm cry is a shrill whistle, their usual call

a kind of bleat.

The rutting-season in the Punjab is September. According to

Adams the period of gestation is 7 months, but according to Sclater

(P. Z. S. 1S63, p. 230), from observations in the Zoological Gardens
in London, only 4. It is not improbable that the true period is

between the two. The young iu Astor are produced about the

beginning of June, as observed by Mr. H. Littledale, and the

rutting-season there must be considerably later than September.
One or two young are born. This species has bred freely with
tame sheep. The occurrence of wild hybrids with 0. Jiodr/soni has

been noted in the account of the latter. The flesh of 0. vvjnei is

excellent.

346. Ovis nahura. The Bharal or blue Wild Sheep.

Ovis nayaur, Hodgson, As. Res. xviii, pt. 2, p. 135 (1833).
Ovis nahoor, Hodgson, P. Z. S. 1834, p. 107 ; id. J. A. S. B. x, p. 231,

pis. i, ii, p. 913, xi, p. 283 ; Sclater, P. Z. S. 1860, p. 129 ; M.-Edu:
Rech. Mam. p. 357, pis. Ixviii, Ixix ; W. Sclater, Cat. p. 140.

Ovis bunhel, Ulgth, P. Z. S. 1840, p. 67 ; id. A. M. N. H. vii,

p. 248 ; id. J. A. S. B. x, p. 868.
Ovis iiahura, Grag, List Mam. B. M. p. 170 (1843) ; Blyth, Cat.

p. 178; Jerdon, Mam. p. 296; Blanford, J. A. S. B. xli, pt. 2,

p. 40; id. Yark. Miss., Ma7n.-p.86, pi. xiv.

Pseudois nahoor, Hodgson, J. A. S. B. xv, p. 343, xvi, p. 702;
Horsp'eld, Cat. p. 176 ; Adams, P. Z. S. 1858, p. 527 ; Lgdekker,
J. A. S. B. xlix, pt. 2, p. 131.

Bharal, Bharar, Bharut (males often Menda, a ram), H. ; Na, Sna,
Ladak ; Wa, War, Sutlej Valley ; Nervati, Nepal ; Nao, Gnao, Bhotia.

Hair of uniform length throughout, no trace of mane or ruff.

No suborbital glands nor lachrymal fossae, but interdigital and
inguinal glands present. Ears short. Tail longer than in 0. vi<jnei

and 0. hodf/soni.

Horns in males rounded at the base or subquadrangular, nearly
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smooth, with transverse striae, arisiuf;; close together, curving

outwards, tirst upwards, then downwards, and lastly backwards. In
females the horns are short, slightly curved upwards and outwards,

suboval in section, the longer diameter across the head.

Colour brownish grey above, much browner in summer, slaty grey

with a brownish wash in winter. Lower parts, inside and back of

limbs, and buttocks as far as base of tail white. In adult males

the face, chest, a stripe down the front of all limbs, but broken by
white at the knees in the fore limbs, a band down the lower part

of the side bordering the white of the belly, and the terminal two-
thii'ds of the tail black. The black markings on the face, chest,

and sides are wantiue: in feuiales.

Fig. 163.

—

Oris iiahura.

Dimensions. Height at shoulder in males about 3 feet, length to

root of tail 5, tail 7 inches ; horns about 24 round curve, girth at

base about 11 ; the greatest recorded dimensions being length 32'1

and 30*5, girth 13 ; basal length of skull 9"5, breadth across orbits

5'6. Ij'emales considerably smaller in all dimensions.

Distribution. Tibet from near 8higarin BaUistan, and near Sanju

S.E. of Tarkand, to Moupin, and from the main Himalayan axis, or

in places the high ground south of it, to the Kuenlun and Altyn

Tjigh. Kever found below about 10,000 feet. In summer usually

seen about 14,000 to 16,000.

This animal in structure is quite as much allied \oCapra as to Ovis^

and is referred to the latter genus mainly because it resembles sheep

rather than goats jn external appearance, and hence has been gene-
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rally classed with the foriner. Hodgson distinguished it as Pseudois,

aud there is mufh to be said in favour of the distinction, but the

sheep and goats are so nearly allied that an intermediate generic

form can scarcely be admitted.

Habits. In habits as in structure the bhai*al is intermediate

between the sheep and the goats. Like the former it is found on
undulating ground, and frequently lies down during the day on its

feeding-ground, though generally amongst stones ; but, like the

latter, it is a splendid climber, perfectly at home on precipitous clifl's,

aud wont, when alarmed, to take refuge in ground inaccessible to

man. It is found in herds of from 8 or 10 to 50 or even 100 ; the

males aud females being generally found apart in the summer, but
frequently associating together at all seasons. The herds keep to

high open ground above forest and never enter bush even. They
feed and rest alternately during the day ; owing to their colour it

is peculiarly difficult to make them out when they are lying down
amongst stones. Their flesh is excellent, especially about September,
when they are in good condition.

The bharal is easily tamed if taken young, and has bred freely in

the Zoological Gardens, Eegent's Park. The period of gestation has

not, however, been accurately determined ; it is IGO days according
to Hodgson. This animal has never been known to breed with
tame sheep.

Genus CAPRA, Linn. (1766).

Syn. Hircus, Bodd. (1785) ; Ibex, Hodgson (1847).

Size moderate. Tail short. No suborbital nor inguinal glands.

Interdigital glands wanting or confined to fore feet. iS'o distinct

muffle. A beard present in all Indian species. Mammte two.
Callosities on the knees and sometimes on the chest. Males with
a peculiar strong odour.

Skull broad at the orbits and narrowing rather suddenly in front,

the occipital and frontal planes meeting at an obtuse angle, occi-

pital and parietal area much rounded, outline of face concave.
Horns in both sexes, very (30 to 54 inches) long and arising close

together in adult males, much smaller and farther apart in females,

commencing from the vertex and rising above the coutinuation of

the frontal plane, scinutar-shapedor spiral, more or less compressed
and angulate. Vertebra : C. 7, D. 13, L. 6, S. 3-4, C. 9-13.
The true goats are almost confined to the PalaBarctic region. All

live in herds, the males sometimes keeping apart from the females

and occasionally being found solitary. All haunt steep cliffs and
are splendid climbers, and all browse largely. They are very wary
and active. The period of gestation in tame goats is about IGO
days (Hodgson, J. A. S. B". xvi, pis. 10^0, 1021, &c.), and is

probably similar in their wild allies.
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Si/no2>sis of Indian Sjyecies.

A. Horns scimitar-shaped.

a. Horns compressed in front C. cegagrus, p. 502.

h. Horns of males flattened in front, with
knobs at intervals C. sibirica, p. 503.

B. Horns spirally twsted C.faleoneri, p. 505.

Remains of a goat, closely allied to G. falconeri, are found in the

Pliocene Siwaliks, and traces of another species in the beds of

Hundes in Tibet.

347. Capra SBgagrus. The Persian wild Goat.

Capra segagrus, Gmelin, Si/st. Nat. i, p. 193 (1788); Hutton, Calc.

Jour, N. H. ii, p. 521, pi. xix ; id. J. A. S. B. xv, p. 161 ; Blyth,

Cat. p. 176 ; Bhmforcl, J. A. S. B. xliv, pt. 2, p. 15 : id. Eastern
Persia, ii, p. 89 ; Banford, P. Z. S. 1875, p. 458 ; Sclater, P. Z. S.

1886, p. 315, pi. xxxi ; W. Sclater, Cat. p. 142.

^goceros eegagrus, Kotschy, Verh. zool.-bot. Ver. Wien, iv (1854),

p. 201.

Capra caucasica. Gray, List Mam. B. M. p. 107 (1843) ; Adams,
P. Z. S. 1658, p. 525, nee Giildenstadt.

Capra blythi, Hmne, P A. S. B. 1874, p. 240.

Pdsang S , Poz $ (generally Boz-pdsang), P.; Borz, Afghan; Sair,

Sarah, Phashin, Pachin, c? Borz-Kuhi, Baluch ; Chunk J j Hit, Haraf 5 ?

Brahui ; Ter, Sarah, Sindhi ; Sind ibex of Em-opean sportsmen.

Male with a beard on the chin only, and with the hair on the

back of the neck and on the shoulders rather longer in winter.

At this season a soft underfur is developed in all individuals

inhabiting cold climates.

Horns of male scimitar-shaped, curved backwards, greatly com-
pressed, the anterior edge forming a prominent keel, irregularly

notched and jagged, posterior edge rounded, the outer surface of

each horn more convex than the inner ; the tips generally converging

more or less, sometimes diverging. Horns of female much smaller,

erect, curved slightly backwards, farther apart at the base than in

the male, slightly compressed, oval in section and ribbed.

Colour brownish grey in winter, yellowish or rufous-brown in

summer, lower parts and inner portion of buttocks whitish or white.

Older males are paler and have the face, back of the neck, shoulders,

a stripe along the back, the tail, chin, and throat, with the beard,

the front of all legs, except at the knees, and a stripe along the lower

part of each side joining the band of the hind leg dark brown. The
carpus and tarsus are all white except the dark band in front.

These markings vary much in distinctness.

Dimensions. A full-grown male was 37 inches high at the

shoulder, muzzle to end of tail Gl*5, tail with liair 5 (l/utton).

Pemales are less, and both sexes in Lower Sind are usually small.

Basal hiugth of a male skull 9*2, orbital breadth 4-8. Good horns

measure 40 inches round the curve, tlie extreme length known
being 52"5, with a basal girth of 7, in a specimen killed by General
Marston in the Kanichi hill-tracts.
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Distribution. The hills and mountains of South -\^•esteru Asia,

from the Caucasus to Sind. Formerly common in the Grecian
Archipelago. Within Indian limits, this wild goat is found on
the barren hills of Baluchistan and Western Sind, but not east

or north-east of the Bolan Pass and Quetta, as it is replaced by
C. falconeri. Specimens of a wild hybrid between the two were
obtained by the late Sir O. B. St. John on Takatu near Quetta.
This goat, which does not occur east of the Indus, is found near
the sea-level in Sind and Baluchistan, but ascends to 12,000 or

] 3,000 feet in Persia.

Habits. The wild goat of Sind and Baluchistan inhabits barren
rocky hills in herds of varying numbers, keeping much to cliffs and
crags. It is very active, and leaps with wonderful precision from
one ledge to another on the face of a precipice, having like other
goats, as Hutton has pointed out, a peculiar power of stopping
short and balancing itself on a very small foothold after a leap up
or down. Hutton also states that he has seen a male of this goat,

kept tame, save itself when it has made a false step by falling on
its horns.

One or two kids, sometimes, it is said, three, ai'e produced at a

time, about May in the Caucasus, but I believe earlier in Sind, for

I saw a very young animal captured in the Khirthar range on
March 11th.

The true bezoar, formerly famous in Europe and still regarded in

Persia as an antidote to poison, and as a remedy in many diseases,

is a concretion found in the stomach of this goat, which was known
to the older Eui'opean writers as Pazen or Pasen, evidently a cor-

ruption of the Persian name. The Capra bezoartica of Linnaeus

was doubtless intended for this species, although the description

cannot be recognized. The subject is fully discussed by Danford.
There can be no doubt that 0. (pgagrus is one of the species, and

probably the principal, from which tame goats are derived.

348. Capra sibirica. The Himalayan Ibex.

Capra sibirica, Meyer, Zool. Annal. i, p. 397 (1794) ; BIyth, Cat.

p. 176 ; Jerdon, Mmn. p. 292 ; Blanford, Yark. Miss., Mam. p. 86 ;

Scully, P. Z. S. 1881, p. 208 ; Aitchison, Tr. L. S. (2), Zool. v,

p. 64; JF. Sclater, Cat. p. 14.3.

Himalayan ibex, Blyth, P. Z. S. 1840, p. 80.

Capra ibex, Hodgson, J. A. S. B. x, p. 913, xi, p. 283, 7iec Linn.
Capra sakeen, Blyth, J. A. S. B. xi, p. 283 (1842).

iEgoceros skyn, Wagner, Schreh. Sdugeth. Svpp. iv, p. 491 (1844).

Capra biuialavana, Schinz, Syn. Mam. n, p. 463 (1845) ; Adains,
P. Z. S. 1858, p. 523.

Ibex sakin a7id sibirica, Hodgson, J. A. S. B. xvi, p. 700.

Skin or Sakin (5* , Dabmo or Danmo 5 ; Ladak ; Kail, Kashmir

;

Tangrol, Kulu ; Buz, Kunawar ; Skiu, Balti.

Build rather heavy, legs short. Male with a profuse beard

confined to the chin, and with a ridge of coarse dark hair along the

back. Hair coarse and brittle, with, in winter, dense soft woolly

underfur (pashm or tiis).
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Horns scimitar-shaped, curved backwards, diverging, the points

sometimes converging slightly ; nearly triangular in section, the

anterior surface flat, with large knobs at tolerably regular intervals,

hinder edge compressed. In the female the horns are much
smaller, set wider apart, rugose, almost ringed, oval in section at

the base, compressed above, curving slightly backwards.

Colour in summer brown, scarcely paler beneath, old males being

chocolate, with patches of dirty white on the back. In winter the

general colour is yellowish white, tinged with brown or greyish.

There is generally a dark baud on the back. Legs dark. Beard

and tail dark brown.
Dimensions. Height o£ males at shoulder about 40 inches ; females

one-third smaller (/u»ioc^). Basal length of a male skull 10-8
;

orbital breadth (5. Good horns of males measure 40 to 45 inches

round the curve; the greatest recorded length is 54 with a girth of

ll'S inches above the lowest knob. Female horns measure about

a foot in length.

Varieties. A very dark-coloured ibex is said to occur in Baltistan,

but is, according to Scully, merely the old male in winter vesture.

Ibex from Siberia and from the Thian Shan Mountains north of

Kashgarh have the abdomen and the back of the carpus aud tarsus

white, contrasting strongly with the front of the legs, which is very

dark brown. Colonel Biddulph, to whom I am indebted for calling

my attention to this character, is of opinion that the Thian Shan
animal is true G. sihirica and the Himalayan one distinct, in which

case the latter would take the name of C. salmi. I have only been

able to examine one undoubted Himalayan skin, and cannot say

if the difference is constant.

Mr. R. A. Sterndale has described and figured (Jour. Bombay
N. H. Soc. i, p. 24) the head of an ibex purchased in Kashmir.

The horns are 52 inches long, dark coloured, and remarkably

curved round, much more than in ordinary C. sihirica ; there are no
knobs except near the tips. In section the horns resemble those of

C. sihirica. Three specimens are recorded, and it is suggested they

may come from the country west of Kashmir. Mr. Sterudale

proposed to call this wild goat C. daiivergnei if new.
Distribution. The mountain ranges of Central Asia from the Altai

to the Himalayas, and from the neighbourhood of Herat to Kumaun.
The ibex occurs in most of the high ranges north of Kashmir, but

not in the Fir Panj:il, and it also inhal)its the higher Himalayas as

far east at all events as the source of the Ganges. It is not known
to occur farther east in the Himalayas nor in Eastern Tibet, and

although it is included in Hodgson's lists of Nepal mammals, there

are no specimens in his collection ; but when in Northern Sikhim,

I heard from Tibetans of an animal, probably this species, inha-

biting the mountains north of Shigatze, and Hodgson obtained

similar information as to its occurrence north of Lhassa and
Digarchi.

Hahits. The ibex of the Himalayas is found on and about pre-

cipitous cliffs at high elevations close to the snow at all seasons.
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Its habits have been well described by Adams, Kinloch, and others.

Owing to the protection afforded by its thick uiidert'ur, it is but

little affected by cold, and " even during the winter ibex do not as

a rule descend very low, but I'esort to places where, from the

steepness of the hill-side, snow does not lie in any quantity. At
this season males and females herd together, but as the snow melts

and the time (May and June) for the birth of the youug approaches,

the old males forsake the females altogether, and, as the summer
advances, retire to the most inaccessible mountains, frequently

sleeping during the day above the limits of vegetation, and de-

scending great distances to feed in the morning and evenings."'

(Kinloch). The males descend about October and mix with tlie

herds, the ruttiug-season being in winter.

Kinloch also says :
—" Although an excessively wary animal, the

ibex is usually found on such broken ground that it is not verv difficult

to obtain a shot. The grand rule, as in all other hill-stalking, is to

keep well above the herd, whose vigilance is chiefly directed beneath

thiim. In places where they have been much disturbed, one or two
of the herd usually keep a sharp looli out while the others are

feeding, and on the slightest suspicion of danger the sentries utter

a loud whistle, which is a signal for a general rush to the nearest

rocks."

The female has one or two young. Many of these animals are

killed for the sake of obtaining the soft woolly imderfur, which is

woven into cloth, and used for lining articles of dress.

349. Capra falconeri. The May^lhor.

yEgoceros (Capra) falconeri, Hur/el, Wagner, Miinch. gel. Anz. ix,

p. 430 (1839J.
Capra megaceros, Hutton, Calc. Jour. N. JI. ii, p. 63."j, pi. xx (1842) ;

id. J. A.S.B. XV, p. 161 ; Blyth, Cat. p. 176 ; Jerdon, Mam. p. 291.

Capra falconeri, Iliirjcl, Kaschniir, iv, p. 579, pi. ; Blanford, J. A. 8. B.
xUv. pt. 2, p. 1/ ; 'Scully, P. Z. jS. 1881, p. 209 ; Sclater, P. Z. S.

1886, p. 317 ; JV. Sclater, Cat. p. 145.

Hircus megaceros, Adams, P. Z. 8. 1858, p. 525.

Capra jerdoni, Hume, P. A. S. B. 1874, p. 240.

Mdrkhor (snake-eater), Afghanistan, Punjab, and S.Kashmir; Bdche
{Rdpho-che S , Bdu-a-c/ie 2), Ladak ; Bezkuh, Mutt, J, Hit, Haraf $,
13rahui ; Pachin, Sard, (^ , Buzkn/ii §, Baliich.

Beard in old males long and copious, extending from the chin

down to the breast ; in females and youug males short, confined

to the chin. Little or no underfur. Horns of males compressed,
close together at the base, spirally wound, sharply augulate in

young animals both in front and behind, more rounded in front at

the base in old animals ; the anterior keel turns outwards at first

in each horn. In some the horns form an open spiral like that of

a corkscrew, in others each horn is straight and conical, with the
two keels winding round it, like the worm of a screw. Horns of

females short, compressed, spiral.
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Colour in summer rich reddish brown, in winter grey ; hair of

the body long, white at the base with brown tips, ]o\a er parts paler,

sometimes whitish ; carpus and tarsus with a dark stripe in front,

tail dark brown. The young are greyish brown throughout, with

a darker stripe do\^'n the back. Beard black in front, light grey
behind, said in the young to be black throughout. Old males in

summer look whitish throughout.

Dimensions. An old Gilgit male measured by Colonel Biddulph
was 38*5 inches high, and 55 from between the horns to the root

of the tail. Much longer dimensions are given by other writers.

A skull measures 10 inches in basal length, 11"25 in extreme
length, and 7*5 in orbital breadth. The length of the horns varies

in different varieties.

Fig. 164.—Head of C. jalconeri, Astor
var. (Copied from the figure of the type in

Iliigel's ' Kaschmir.')

Fig. 165.—Head of C. falconcri, Pir
Panjal var. (Copied from Kinloch'3
' Large Game Sliooting.')

Distribittion. The Pir Panjal ranges south of Kashmir (not east
of the Chenab) and the ranges of Baltistan, Astor, and Gilgit to the
north, llazara, and many of the hill ranges of Afghanistan,
amongst others the Suleman range as far south as Gendiiri Hill
near Mithankot, also Takatu and Chehiltan near Quetta.

Varieties. Throughout the Bovida; no species varies to so great
an extent in the form of the horns as the markhor, and those who
have seen but two or three varieties naturally regard them as be-
longing to distinct species. Four varieties are worthy of notice :

—

1. The true Ccqn-a fakoneri of Astor and Baltistan. (Fig. 1(54.)
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This has massive horns forming a very open spiral, never exceed-

ing 14 turns.

2. The Pir Panjal markhor. (Fig. 165.) The spiral is less open.

The horns have from 1 to 2 turns of the spiral in fine heads. This

race extends, I believe, to Hazara and Gilgit, but it passes into the

last and the next by every possible gradation. A horn of this or

the first variety is said to have measured 63 inches round the curve

(starting at back of horn) and 14*75 in girth at the base. Good
horns measure 36 inches straight from base to tip, and 45 to 50
round the curve.

3. True C m^r/aoeros of Hutton, from near Cabul. (Fig. 166.)

Horns almost straight, but still having a slight spiral. Hutton had
a horn of this that measured 42 inches straight from base to tip and
44 round the (? front) curve ; horns of 60 inches are said to occur.

4. The Suleman race, for which the name of C.jerdoni was pro-

posed by Mr. Hume. (Fig. 167.) Many, perhaps most horns of this

Fig. 166.—Head of Capra falconcri,

Cabul var. (Copied from Hutton'8
figure of C. megaceros.)

Fig. 167.—Head of Capra fal-
concri, SuleniAn var. {C.jerdoni,

Hume). (Copied from Kinloch's
' Large Game Shooting.')

race are absolutely straight and conical, with the two keels, anterior

and posterior, wound spirally round, the curve of the spiral much
sharper than in other varieties, so that in good horns there are two
or three complete turns. Other heads, however, show a complete
passage into the Cabul form. The longest recorded horns of the

2 m
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Sulenian markhor were 30 inches in length straight and 49 round

the curve (beginning behind), girth at. base 10-5; the main ridge

made Sj turns. This race is said to be considerably smaller than

that of the Pir Panjal and to have a less developed beard. In the

extreme south, however, near Quetta, the horns again assume an

open spiral.

The accompanying figures (pp. 506, 507) sho\\' the variation in the

horns, but it nuist not be forgotten that intermediate varieties occur.

It is true that heads from one locality are, as a rule, similar to each

other, but when a series from various places is examined it a])pears

to me impossible to draw a line between the different types.

Habits. These vary with the character of the ground. Kinlocli

says :
—" Unlike ibex, which keeps to the rugged crags and steep

ravines above the limit of the forest, the markhor delights in rocky

forests, and although it occasionally comes out into the open glades,

it seeks concealment as much as possible." Like other goats it

generally occurs in herds, and keeps much to steep rocky cliffs. In

Afghanistan, m here forest is, as a rule, wanting, the markhor is found

in stony ravines and on steep hill-sides, and is found in some places

at a low elevation. AVherever it inhabits high ranges it is usually

driven to the valleys when heavy snow falls, and Col. Biddulph, who
has noticed that the sensitiveness to cold shown by this goat is due

to its wanting the woolly underfur or pashm, so greatly developed

in Capra nihirica., tells me that he once found and captured an adult

male markhor, driven down by snow, in his garden at Grilgit.

The markhor is in appearance by far the grandest of all wild

goats, and although it attains a considerable weight, no species

excels it in agility and skill in climbing difficult and dangerous

ground, Hutton, who had both this species and O. a'l/or/nis in cap-

tivity, gave the palm to the markhor for agility, and Mr. II. Little-

dale, after hunting markhor, remarked on the heavier build of the

ibex which he met with in Astor.

The young, one or two in number, are produced about May and
June in Astor and Gilgit. Markhor have repeatedly bred in con-

finement with domestic goats, and it was at one time supposed

that the tame races with spiral horns were derived from C.falconeri.

It is not improbable that some are thus descended. But the spii-al

in tame goats is almost always in the reverse direction to that

found in ma,rkhor, the anterior ridge in the tame animals turning

inwards at first in each horn. I have, however, seen exceptions
;

there is one from Nepal in the British Museum.

Genus HEMITRAGUS, Hodgson (ISIl).

A small muffle. Mamma> 4 or 2. No suborbital, inguinal, nor

iuterdigital glands. No beard. Males odorous.

Skull long aiul narrow, orbits scarcely projecting. Occi])ilal

plane flat, meeting the frontal at a right angle or rather less.

Jlorns close together at l;h(> base, small (rarely exceeding 15 or 10

inches), not very much larger in males than in females, commencing
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in the same plane as the forehead and cur^•ing backward, compressed,

anfl;u]are in front. Otherwise as in Capra.

This genus is by many naturalists united to Capra, but appears

fairly separable, the skull and horns differing greatly. The only

two known species are Indian. Their habits are precisely those of

goats.

Synopsis of Indian Species.

Horns flattened externally. Mammpe 4 H. jemlaicus, p. 509.
Horns convex externally. MammjB 2 //. hylocrius, p. 511.

A fossil species, //. sivalensis, has been found in the Pliocene of

the Siwaliks.

Fig. ] GS.

—

Hcmitrafii s jemlaicus

350. Hemitragus jemlaicus. The Tehr or Tahr.

Capra jemlahica, Ham. Smith, Grijfifh''s An. Kinq. iv, p. 308, pi.

(1827) ; Sclaier, P.Z. S. 1886, p. 317 ; W. Sclaier, Cat. p. 146.

Capra jharal, Hodgson, As. Mes. xviii, pt. 2, p. 129, pi. (1833) ; id.

P. Z. 8. 1834, p. 106; id. J. A. S. B. iv, p. 491.

Capra quadrimammis, Hodc/son, J. A. S. B. iv, p. 710; v, p. 254.

Hemitragus quadrimammis re/ jharal, Hodf/son, J. A. S. B. x, p. 913.

Hemitragus jemlaicus, Adams, P. Z. S. 1858, p. 523; Bn/th, Cat.

p. 175 ; Je'rdon, Mam. p. 286 ; Blanford, J. A. S. B. xli, pt. 2, p. 40
;

Lyd^kher, J. A. S. B. xlvi, p. 286.

Tehr, Jehr, Western Himalayas ; Krds, Jaf/la, Kashmiri : Jhuhi S

,

Tahvni J , Knnawar ; Eshu, Sutlej above Chiui ; Kart, Kulu, Chamba,
ilicc.; ,M«ra/, Nepal.

Hair on head short, on bodv longer, and on the neck, shoulders,

2 M 2
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aud breast so long in old males as to form a shaggy mane reaching

to below the knees. Q^ail sliort, depressed, nude below ; knees and
breast callous. Four mammte.
Head long, face narrow and straight; nasals narrow. Horns

almost touching or touching at the base, slightly wrinkled trans-

versely, greatly compressed, flattened on each side, more rounded
but still slightly flattened towards the base behind, strongly com-
pressed and furnished with a distinct nodose keel in front, diverg-

ing from the base, curved sharply backwards, converging again a

little at the tips.

C'oZoitr rich dark brown or reddish brown, old males much darker;

the fur pale at the base, dark brown towards the ends. There is

considerable variation in colour, some individuals of both sexes

being very pale. The face and the front of all the limbs very dark,

almost black in some ; a dark band, indistinct in old males, down
the back. The backs of the limbs pale or rusty red in males.

Young animals are greyish brow n ; kids are said to be very pale.

Dimensions. Height of a male at shoulder 30 to 40 inches, nose to

root of tail 4 ft. 8 in,, tail without hair 3'2.5, with hair 7. Extreme
length of skull 10"75, orbital breadth 5-4. Horns 12 to 15 inches long

outside the curve ; extreme measurement recorded 16'5, with a basal

girth of 11'5. Females are much smaller, and the horns seldom

exceed 10 inclies in length.

Distribution. Throughout the Himalayas from the Pir Panjal

to 8ikhim (I have skins from the latter, obtained by Mr. Mandelli),

in the higher forests.

Hnhits. Col. Ivinloch's account is excellent. He says :
—" The

tahr is, like the markhor, a forest-loving animal, and although it

sometimes resorts to the rocky summits of the hills, it generally

prefers the steep slopes which are more or less clothed with trees.

Female tahr may be frequently found on open ground ; but old

males hide a great deal in tlie thickest jungle. Nearly perpendicular

hills with dangerous jirecipices, where the forest consists of oak

and ringal cane, are the favourite haunts of the old tahr, who climb

Avith ease over ground where one would hardly imagine that any
animal would find a footing." He adds that tahr and markhor
are found together on the Pir Panjsil.

Like the true goats, tahr associate in herds, the males and
females at times keeping apart. They rut in winter, and the

females produce one kid as a rule in June or July, the period of

gestation, according to Hodgson, being six months. But it is

necessary to point out that Hodgson's informalicm about this

animal's habits was chiefly derived from his collectors aiul was
not always correct. He, however, kept some individuals tame
with a flock of tame goats, but, although they bad free intercourse,

no ofl'spring was produced. He also states that in Nepal a hybrid

was born between a male tahr and a female s])otted deer, but the

story must, 1 think, be erroneous.

The flesh of the female tahr is excellent, but tliat of old males

is too rank for ]iuro])('an tastes, though nuich relished by particular

classes of natives.
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351. Hemitragus hylocrius. The Nihjiri ivild Goat.

Kemas hylocrius, Oyilby, P. Z. S. 1837, p. 81.

Capra (Ibex) warryato, Gra>/, A. M. N. H. x, p. 267 (1842).

Hemitragus hylocrius, Blyth, J. A. S. B. xxviii, p. 291 ;
id. Cat.

p. 175 ; Jenlon, Mam. p. 288.

Capra hylocrius, Sdater, P. Z. S. 1886, p. 318; W. Sclater, Cat.

p. 146.

Wan-i-ddd, Warri-dtd, Tani. ; Kanl-ardu, Can. ; Mulla-dtd, Mai.

;

Ibex of Eiu'opean sportsmen.

Hair short, thick, and coarse. A short stiff maue iii males on

the ridge of the neck and withers. Knees callous. The face

slightly concave at the end of the frontals, nasals a little convex

in front. Horns almost touching at the base and subparallel for

some distance, then curved back and diverging slowly ; they are

transversely wrinkled, flat inside, convex outside, rounded behind,

with a low compressed keel inside at the front. Mammse two.

Colour dark yellowish brown, with a greyish tinge in females

and young; a dark band down the back; lower parts paler. Old

males are dark sepia-brown, almost black on the face and limbs ; a

broad band on each side of the face, and an area behind the eye

grizzled and paler, fawn-coloured around the eye ; a large area in

the lumbar region and the legs grizzled white, the latter dark

Fig. 169.—Head of H. hylocrius'^.

brown in front, paler behind. The lumbar tract is almost v\ bite

in very old animals, and from its being conspicuous at a distance

adult males are known as " saddlebacks."

Dimensions. According to Col. Douglas Hamilton old males

measure from 39 to 42 inches at the shoulder, nose to tail (straight)

50|, tail 3. Females measure up to 35 inches at the shoulder.

* I am indebted to Mr. E. A. Steindale for making and sending to me
the drawing from which this cut is taken.
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Horns of males are 12 to 16 inches long round the curve; the

largest recorded was 17 long and 9| in girth, reriuile horns are

found 11 inches long and perhaps longer. Basal length of a male

skull 9-7, exti'eme length 10"t), orbital breadth 4-9.

Distribution. Nilgiri and Anaimalai hills, in (Southern India,

and the Western Ghats from the Anainialais to the neighbourhood

of Cape Comorin, chiefly at elevations of 4000-6000 feet, but

occasionally in suitable places at lower levels.

Habits. The haunts of the present species are similar to those

of the tahr and of the true goats, but much more tropical. With
the exception of an ibex on the higher mountains of Abyssinia,

this is the only goat living south of the north temperate zone.

The Nilgiri goat is found usually in herds of from 5 or 6 to 50 or

60 amongst the crags and rocky precipices that border the Nilgiris

and other high ranges in the extreme south of India. It keeps

above the forest and but rarely enters woods. I haAe more than

once seen these animals feeding on the grassy hills at the top of

the Kundahs west of the Nilgiris, but their usual haunts are the

grassy slopes and precipitous crags on the edges of the plateau

;

they feed on the former in the mornings and evenings, and rest on

ledges amongst the cliffs during the day. They are quite as wary
and sharp-sighted as tahr or markhoz', and just as nimble and
alert on precipitous ground. An old doe, as with other goats,

usually acts as sentinel to the herd, and they always appear to

suspect danger from below and not from above. Many are killed

by leopards, a few by tigei's, and probably some by wild dogs.

The old male has the usual strong odour of goats, and his flesh

is rank and unpalatable ; that of does and young males is excellent.

The breedini'-seasou appears to extend throughout a great part of

the year, kids being found with the herds, according to Col. Douglas

Hamilton, in most months. The female is said to produce two
young at a birth.

Genus NEkORH^DUS, Ham. Smith (1827).

Syn. Capriconn^j (Jgilby (I8;j()).

Tail short, hairy. Suborbital glands present, and opening by a

small circular orifice ; a large but shallow lachrymal fossa. Inter-

digital glands on all feet. No inguinal glands. A naked muffle.

Mammae 4.

Facial and parietal regions of skull not separated by an angle,

but slightly rounded ; occipital plane forming an obtuse angle with

the parietal region. Orbits not projecting, the zygomatic arches

wider than the orbits. Nasals more or less truncated behind,

articulating with the maxillaries for a long distance. Horns in

both sexes scarcely differing in size, short, conical, closely ringed,

the rings small, rather irregular, and broken by longitudinal striae.

The direction of the horns is at first nearly continuous with the

facial plane, then slightly curved backwards.
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This genus is peculiar to South-eastern and Eastern Asia. Two
species occur within Indian hmits. The others are N. swmhoei
from Formosa, and M. crisims from Japan, both small, about the

size of the goral.

Si/)i02)sis of Indian and Barmese Species.

Legs white or grey near the feet N. bubalinus, p. 513.

Legs rufous N. sumatrensis, p. 514.

352, NemorhaBdus bubalinus. The Himalayan Goat-antelope

or iSerow.

Antilope bubalina, Hodr/son, P. Z. S. 1832, p. 12 ; id. Gleanings Sc.

iii, p. 122.

Antilope tbar, Hodgson, Gleanings Sc. iii, p. 324 (1832) ; id. P. Z. S.

1833, p. 105, 1834, p. 86 ; id. J. A. S. B. iv, p. 489.

Capricornis thar, Ogilhg, P. Z. S. 1836, p. 139.

Nemorhsedus proelivus vel thar, Hodgson, J. A. S. B. x, p. 913 (1841).

Capricornis bubalina, Adams, P. Z. S. 1858, p. 522 ; Blyth, Cat.

p. 174.

Nemorhosdus bubalina, Jerdon, Mam. p. 283 ; Blanford, J. A. S. B.
xli, pt. 2, p. 40; Anderson, An. Zool. Pes. p. 335.

Nemorhsedus bubalinus, TV. Sclater, Cat. p. 149.

Sardo, N.W. Himalayas ; Pdniu, Hil/, Sdldhhir, Kaslimii- ; Goa,

Chamba ; Aimii, Kunawar ; Yamu, Kulu ; Thar, Nepal ; Gya, Bhotia
of Sikhim

; Sichi, Lepcha.

Fig. 170.—Skull and horns of NemorhcBius bubalinus.

Form heavy, head large. Ears large. Hair coarse, rather tiiin,

of moderate length ; a crest of rather longer hair from the ]iape

to the w ithers ; no nnderfur.

Colour black or dark grey above, somewhat grizzled owing to

the hair being whitish at the base ; head and neck black. The
black passes into rusty red on the sides, buttocks, thighs, forearms,

chest, and throat ; abdomen, inside of thighs, and lower part of all
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legs dirty white ; inside of ears, chin in front and at the sides, also

white. A black line down the back cannot always be distinguished.

Horns black.

Dimtnsions. An adult male measured : height at shoulder 37
inches, length of head 11 g, horns to root of tail 49, tail with hair

6|, without 3j, total length 67, ear 7|, girth of body 38 {Hodgson).

Basal length of skull 10*5, zygomatic breadth 4*9
; horns in male

9 to 10 long, 5 to 6 in girth, maximum recorded 13"5 and 6'5 in

males, 8'7o and 4*75 in females. Weight over 200 lb.

Distribution. Throughout the Himalayas from Kashmir to the

Mishmi hills at elevations between 6000 and 12,000 feet. Also

obtained by Anderson in Yunnan.
Strictly, the specific name thar\\d.s priority over bubaliuus, having

been published earlier in 1832 (in the first notice of the " bubaline

antelope " published in the ' Gleanings in Science ' no Latin name
was given), but as the term thar or tahr is commonly applied to

Hemitragus jemlaicus its employment for the serow would lead to

confusion. The use of native names for animals is generally to be

avoided ; thus the term Sarao or Sara, used in parts of the Himalayas

for the present species, is applied in the Suliman range to Capra

falconeri and in Sind to C. cegar/nis, whilst in the Sutlej valley it

is used for the goral.

Habits. Kinloch says :—•" The serow has an awkward gait, but in

spite of this it can go over the worst ground, and it has, probably,

no superior in going down steep hills. It is a solitary animal, and
is nowhere numerous." It is generally found in thick forest, but

often on rocky hill-sides, and " its favourite resting places are in

caves, under the shelter of overhanging rocks or at the foot of

shady trees. It constantly repairs to the same spot, as testified

to by the large heaps of its droppings which are to be found in

the localities above alluded to."

" Although very shy and difficult to find, the serow is a fierce

and dangerous brute when wounded and brought to bay "
. . ." When

disturbed the serow utters a most singular sound, something be-

tween a snort and a screaming whistle, and I have heard them
screaming loudly when they had apparently not been alarmed."'

Hodgson says a single young one is born in September or

October after 8 months' gestation, but Adams states that the young
are born in May or June. The flesh is coarse.

353. Nemorhaedus sumatrensis. The Burmese Goat-antelope.

Antilope sumatrensis, Shaw, Gen. Zool. ii, pt. 2, p. 354 (1801);

Haffles, Tr. L. S. xiii, p. 266.

Antilope (Nemorhpedus) sumatrensis, Ham. Smith, Griffith's An.
Kim/, iv, p. 277 (1827).

Nemorha3dus sumatrensis, Cantor, J.A.S.B. xv, p. 272 ; Beavan,
P. Z. S. 1866, p. 4; W. Sclater, Cat. p. 150.

Cajjiicoruis sumatrensis, Gray, P. Z. S. 1850, p. 1.35 ; Blyth, Cat.

p. ] 74 ; id. Mam. Birds Bnrma, p. 46 ; Bock, P.Z. S, 1879, p. 308.

Capriconiis rubidu, Blyth, Cut. p. 174.
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Capricornis milue-edwardsii, Lavid, Kouv. Arch. Mm. v, p. 10 (1869).
Antilope (Nemorhaedus) edwardsii, M.-Echo. Rech. Mam. p. 364,

pis. Ixxii, Ixxiii.

Nemorhedus edwardsii, Anderson, Aii. Zool. Bes. p. 335.

Tau-tshiek, Burmese ( Tau-nvjin in Pegu) ; Kambing-iitun, Malay.

This appears only to differ from N. huhalmus in being more rufous.

The present species is said to be smaller, but there is vei-y little, if

any, difference in size.

Colour varying from rufoas-brown to black, the black sometimes
with a white nape. A black dorsal stripe in brown examples.
Legs always rufous from the thigh and forearm downwards.

Dimensions. An adult female from near IMoulmein measured in

height at the shoulder 34| inches, from nose to root of tail 49,
tail without hairs 5, with hair 7, girth of body 34, ear 8| {Beavnn).
Basal length of a large female skull 10"5, extreme length ll'l!5,

zygomatic breadth 4-9. Horns 8 to 9*5 long.

Distribution. From the Eastern Himalayas, Moupin, and Yunnan
to Sumatra, throughout the Assam Hills, Burma, Siam, and the
Malay Peninsula, on hills. An animal intermediate in colour be-

tween N. sumatrensis and iV. buhalinus was killed by Col. Kiuloch
near Darjiling, whilst N. buhalinus inhabits the interior of Sikhim.

I am far from satisfied that this goat-antelope and N. bubalinus

are really distinct, or, if they are, whether the Arakan N. rubidus
belongs to the present form. I follow Blyth in uniting N. rubidus
and K. sumatrensis, but N. sivinhoei from Formosa, also united by
Blyth, is a perfectly distinct species. The habits of iV. sumatrensis

resemble those of iV. bubalinus, but the former inhabits less elevated

ground.

A very remarkable animal, Budorcas ta.vicohr, the Takin of the

Mishmis, is found on ranges within sight of Upper Assam, but not
within our limits. It has been well described by Hodgson (J. A.
S. B. xix, p. 65, pis. i-iii ; see also M.-Edw. Eech. Mam. p. 367,
pis. Ixxiv-lxxix, and Hume, P. Z. S. 1887, p. 483). It is a heavily-

made animal, much larger than a Serow, with stout limbs, large

hoofs to the lateral digits, a short tail like a goat's, a large head,

convex profile, and thick horns in both sexes, arising close together
in males and curving outwards at first, then making a sharp
turn and pointing backwards; whilst in females, according to

Hume, the horns arise further apart and curve outwards and then
backwards without any sharp twist. According to other writers,

female horns resemble those of males in shape, but are smaller.

Colour of the body varying from yellow dun to deep reddish

brown mixed with black ; head always black. Length from snout
to vent 6g feet, height at shoulder 3^, tail 3 inches long ; skull 18
long and 7^ wide, horns 20 to 24 long in males, 12 in females,

girth of each 9 to 10. Budorcas is found in herds or singly at

high elevations in the Mishmi hills and Eastern Tibet, and is

probably one of the peculiar Tibetan types like Pantholops; it is

evidently, like Nemorhaidus, allied to both goats and antelopes ; I can
not see the bovine affinities attributed to it.
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Genus GEMAS, Ogilby (1836).

Syn. Kernels, Ogilby; Nemorhccdus, auct., uec H. Smith ;
Vrotrwjus,

Gray.

No suborbital glands nor lachrymal fosste. Interdigital glands

present. No inguinal glands. A naked muffle. Mammae 4.

The pai'ietal and facial regions of the skull meet at an obtuse

angle. Orbits somewhat more prominent than in Nemorhoedus.

Nasals very short, pointed or convex behind, separated by a fissure

from the maxillaries. Horns short, of nearly equal size in the

two sexes, conical, curved backwards, ringed closely except at

the tip, the rings rather irregular and wavy, slightly broken up
by longitudinal striae.

This genus has generally been uuited to NemorJimlas, but I

think Ogilby, Hodgson, and Gray were right in separating it, the

shape of the skull being very different. The species are Palsearctic,

and range from the Himalayas to North China. Only one is

found within Indian limits ; the others are C. cinerea and C grisea

from E. Tibet, and C. caudata from Northern China.

354. Cemas goral. The Gored.

Aiitilope goral, Hardwicke, Tr. L. S. xiv, p. 518, pi. xiv (1825).

Aiitilope (Nemorhedus) goral, Hvd(/son, P. Z. S. 1834, p. 85 ; id.

J. A. S. B iv, p. 488.

Keuias ghoral, Oyilby, P. Z. S. 1836, p. 138 ; Hodgson, J. A. S. B.

xvi, p. 697.

Nemorhedus goral, HorsfieJd, Cat. p. 168; Adams, P. Z. S. 1858,

p. 523 ; Blyth, Cat. p. 175 ; Jerdon, Mam. p. 285 ; Stanford,

J. A. S. B. xli, pt. 2, p. 40 ; Butler, J.A.S. B. xliv, pt. 1, p. 332
;

LydeMer, J. A. S. B. xlvi, pt. 2, p. 286 ; W. Sclater, Cat. p. 148.

Goral, N.W. Himalaya ; Pih Fijur, Bat, Bom, Kashmir ; Sdh, Sdr,

Siitlej Valley ; Suh-yiny, Lepcha ; Ra-yiyu, Sikhim Bhotia : Deo Chdyal,

Assam.

Eorm goat-like. Limbs stout. Horns subparallel, scarcely

diverging. Hair rather coarse, with a little woolly underfur ; a

very small crest of longer hair on the back of the neck and around
the horns.

Colour brown, more or less rufous or greyish, but little paler

below, i'ace paler and rufescent, darker near the horns. A
black line down the back from the nape to the tail, which is also

black, a dark line down the front of each leg, remainder of carpus

and tarsus rufous brown. Throat white. Horns black.

Dimensions. Height at shoulder 27 inches, length exclusive of

tail 50 (Hod(/mn) ; tail 4 according to Jerdon. Extreme leuglh

of skull 8-25, breadth across orbits 3-85. Horns of males 6 to 8
inches long, of females less ; maximum length and girth recorded in

males 9-75 and 4, in females 7*75 and 2-o.
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Distribution. Himala^'as, at moderate elevations between 3000
and 8000 feet, from Kashmir to Bhutan. Not common in the

Siwalik hills according to Kinloch. According to Captain Butler

this species in found in the Naga hills, south of Upper Assam.
Habits. It is difficult to improve upon Jerdon's account. He

says the goral " usualh; associates in small parties of from four to

eight or so, and frequents rugged grass}^ hills or rocky ground in

the midst of forest. If one goral is seen, you may be pretty

certain that others are not far off, and they rarely or never

forsake their own grounds. If cloudy they feed at all hours,

otherwise only morning and evening. AVhen one is alarmed it

gives a hissing snort, which is answered by all within hearing."

The few I have seen were in pairs, but this may have been due to

the time of year—September. Old males, according to Kinloch,

are generally solitary.

According to Hodgson the period of gestation is six months, and
the young, usually single, is born in May or June. The goral is

one of the best known Himalayan animals ; it cares but little for

the neighbourhood of man, and is frequently found near hill-stations.

Genus BOSELAPHUS, Blainville (1816).

Syn. Portax, H. Smith (ISiV).

Tail long and tufted. Hind limbs shorter thau fore,

withers yery high. Suborbital gland small ; no lachrymal fossa.

Interdigital glands present. No inguinal glands. Muffle large,

bovine. A mane on the back of the neck in both sexes, and a tuft

of hair on the throat of the male.

Frontals and parietals almost in one plane, forming a right

angle with the occi])ital. Molars very hypsodont, a large accessory

column in those of the upper jaw. Females hornless ; horns in

males arising a little distance apart, just behind the orbit; they

are shoi-t, smooth, pointed, directed upwards and backwards,

nearly straight, subconical above, triangular at the base, with the

posterior side flat, and a ridge in front, which in old animals runs
forwards and inwards at the base till the horns almost touch.

This is the only surviving genus in Asia of the Tragelaphine
antelopes, comprising elaud, kudu, &c. There is but a single

living species, peculiar to India. A closely allied fossil form,

B. namadicus, occurs in Indiau Pleistocene and Pliocene beds.

355. Boselaphus tragocamelus. The Niljai or blue ball.

Antilope tragocamelus, Pallas, Spic. Zool. i, p. 9 (1767), xii, p. 13.

Antilope picta, Pallas, !Splc. Zool. xii, p. 14 (1777) ; Sykes, P. Z. S.

1831, p. 105.

Damalisrisia, //". Smtfh, Griflitli!s An. King, iv, p. 363(1827)5 Elliot,

Mad. Jour. L. S. x, p. 2l'6.
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Portax tragocamelus, Adams, P. Z. S. 1858, p. 523 ; Blyth, Cat. p. 165.

Poitax picta, Horsjie/d, Cat. p. 170 ; Jerdon, Main. p. 272.

lioselaplius tragocamelus, W. Sclater, Cat. p. 154.

Nil, Nilguo S , Nilgai $ , Rojh, Roz, Eojra, II. ; Hu-i, Dakhani, Mahr.,

Guzr , &c. ; Giiraya, Gond ; Murim (^ , Susam 5, Ilo Kol ; Mdnu-potu,

Taui. ; Mairu, 3Iaravi, Kard-kadrai, Can.

General form somewhat equine ; neck deep and compressed.

Tail reaching hocks.

Colour oi adnlt male dark grey, varying from bluish to brownish

grey throughout, except the mane, throat tuft, terminal half of

the ear outside and two spots inside, and the tip of the tail, which

are black, and a patch on the throat, two spots on each cheek, the

lips, chin, inside of the ears, except the two black spots, the lower

surface of the tail, the abdomen, and a ring above and another below

each fetlock, which are white. Females and young males brown.

Horns black.

Dimensions. Male usually 52 to 56 inches (13 to 14 hands) high

at the shoulder, but 58 inches is said by McMaster to have been

measured ; length from nose to rump 6^ to 7 feet, tail 18 to 21

inches, ear 7. Basal length of a male skull lo-'3 ; orbital breadth

5-85. Females considerably smaller. Horns are usually 8 to 9

inches long and 8 in girth at the base, maximum recorded measure-

ments 11'75 and 9-5.

Distribution. The Peninsula of India from the base of the

Himalayas to the south of Mysore ; not in Ceylon, nor, I believe,

near the Malabar coast in the Madras Presidency, although the

nilgai inhabits the Konkan near Bombay. It is common in parts

of the Eastern Punjab, the IS'orth-west Provinces, Guzerat and

the Central Provinces, rarer to the southward. It is not found in

Eastern Bengal, Assam, nor anywhere east of the Bay of Bengal,

nor does it range to the Indus on the west.

Habits. Thin bush with scattered low trees or alternations of

scrub and open grassy plains are the usual haunts of this animal ;

it is found either on level or undulating ground or on hills.

It is rarely met with in thick forest, though it may often be found

on cultivated plains, A\here it does much damage to crops.

Males are often solitary, but they occasionally associate in herds,

and I have seen as many as a dozen old blue bulls togethei*.

Females and young, sometimes accompanied by one or moi'e old

males, are found usually in small parties of from four to ten,

though sometimes in herds of 15 to 20 or more. Nilgai feed a good

deal throughout the day, and care but little for sun, though they lie

down at times in shade. They both graze and browse, feeding on

the leaves of ber {Zizyphus) and other trees, and, according to

8terndale, they devour quantities of the acrid fruits of aonla

{Fhyllantlius). He also says that they drink daily, but this does

not correspond with my observations. So far as I could ascertain,

in the cold season they only drink at intervals of two or three

days. They keep much to the same ground, and their haunts may
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be recognized by their droppings, which they are in the habit of

repeatedly depositing in the same spot, until consideiable accumula-

tions are formed.

The pace of the nilgai when alarmed is a heavy gallop. It

requires a good horse to catch the bull, which has, however, been

not uufrequently run down and speared, but he must be pressed

at lii'st. The cow, Ivinloch says, cannot be run down by a single

rider, and I never heard of one being speared. Few sportsmen

care about shooting nilgai, and in some places they become very

tame, as they are generally protected by Hindus, who regard them
as a kind of cow.

jS^ilgai are easily tamed, but the males are sometimes savage in

confinement. Tame individuals have been taught to draw lifrht

carriages, and Stern dale relates that he trained one to carry a load

and to be ridden. They have bred in confinement in Europe, and
the period of gestation was found in the Regent's Park Zoological

Gardens to be between 8 and 9 months (P. Z. S. 1863, p. 230).

One or very often two young arc produced. The flesh of the

nilgai is fairly good, though inferior to that of most Indian wild

Bovidce.

Genus TETRACERUS, Leach (1825).

Size small. A muffle present. An elongate suborbital gland
;

interdigital glands confined to the hind feet. IVo inguinal glands.

Hoofs small, rounded in front. Tail short. Mammae 4.

Frontal and j)arietal profile of skull slightly and gently rounded,

the occipital meeting the parietal at a right angle. Lachrymal
fossa large. Horns in the male only, usually 4 in number in adults ;

all the horns short, conical, smooth, the posterior pair much longer

than the anterior, which are situated between the orbits, are often

mere knobs and are not unfreqnently wanting. Jerdon's statement

that there are canines in the males is a mistake.

There is a single species peculiar to India. This is the only

Indian representative of the Cephalophine antelopes of Africa or

Duikerboks. Eemanis of T. quadricorais ai"e found fossil in the

Pleistocene cave-deposits of Kurnool, and a small Siwalik ruminant
is referred to this genus.

356. Tetracerus quadricornis. The four-homed Antelo2:>e.

Antilope (Cervicapra) quadricornis, BlamviUe, Bui/. Sac. Pldlom.

1816, p. 78.

Antilope chickava, Hardicicke, Tr. L. S. xiv, p. 530, pis. xv, xvi (1825)

;

Hodiison, J. A. 8. B. i, p. .346.

Antilope sub-4-cornutus, Elliot, Mad. Jour. L. S. x, p. 225, pi. iv,

tig. 2 (1839).

Tetiaceros chickera, Bh/th, J. A. S. B. xi, p. 451.

Tetracerus quadricoruis, Gray, List Mam. B. 31. p. 159; Blyth,

J. A. S. B, xvi, p. 879, xvii, p. 561 ; id. Cat. p. 165 ; Horsfield,

Cat. p. 167 ; Adams, P. Z. S. 1858, p. 522 ; Jerdoji, Mam p. 274

;

Blanford, J. A. S. B. xxxvi, p. 196 ; W. Sclater, Cat. p. 168.



520 BOTiD.f:,

Tetracerus cliickara, qiiadricornis, subquadricornutus, iodes, and
paccerois, Hodgson, C'alc. Jour. iV. H. viii, pp. 89, 90 (1847) ;

id.

J. A. S. B. xvi, p. 695.

Tetracerus subquadricornutus, Grmj, P. Z. S. 1850, p. 117; Scla/er,

R Z. S. 1875, p. 527.

ChousinffhitjC/ioulri, Doda, 11.; 7?e«7c/r<, Mabr. ; Bhokra, P/iokra,(h\7A\;

BMrld, at"Saugor; BJiir, Gond; Bhirul, Bbeel : AVwr/, C'butia Na<rpur;

Kurus, Gouds of Bastar ; Konda-r/ori, Tel, ; Kondijuri, Kaulla-kuri, Can.

:

commonly in the Ueccan Jrmgli bakri.

Fur thin, harsh, and short. Tail above with longer hair than

on the body.

Colour dull pale brown, with a more or less rufous tinge above,

passing gradually on the sides and limbs into the white of the

lower parts. A dark stripe down the front of eacli leg, broadest

on the fore limbs : muzzle and ears outside also dark. A dark

stripe down the back in some specimens, probably young.

Dimmsions. Height of a male at shoulder 25| inches, at croup

27 ; length from muzzle to rump 42, tail (? without hair) 5, ear 45.

A\^eight 43 lb. Females are rather smaller. Basal length of a

large male skull fi-5, orbital breadth 3-2. The posterior horns are

usually 3 to 4 inches long, tlie anterior 1 to I7 ; maximum recorded

lengths 4-5 and 2-5.

Distribution. Along the base of the Himalayas from the Punjab

to Nepal, and probably in most parts of the Peninsula where the

country is wooded and hilly, but not in dense jungle. The four-

horned antelope is not found in the Gangetic plain nor on the

Malabar coast in the Madras Presidency. It is said by Mr. Murray

to be found in Sind ; it is common in the wooded parts of

Eajputana, throughout the Bombay Presidency, the Central

Provinces, and the northern parts of Madras, less abundant

to the eastward in Chhattisgarh, Chutia Nagpur, Bengal, and

Orissa, and to the southward in Mysore, but it occurs in the latter

State occasionally, and has been observed on the Nilgiri and Palni

hills. It is unknown in Ceylon and east of the Bay of Bengal.

In jungle this species and hog-deer (CtTi'^s pomHits) may easily

be mistaken the one for the other, and some recorded localities of

the latter may be due to this circumstance.

Varieties. In the Madras Presidency the anterior horns are said

to be but rarely developed, and certainly fully adult animals

occur without any, and with only small projections on the

skull. But I can see no other difference ; the skulls, whether the

anterior horns are developed or not, are precisely similar in form

and scarcely differ in size. In the case of a male that I obtained

young ill Nimar and that was kept alive by a friend in Bombay,

the anterior horns did not appear till the third year, although tiie

posterior horns were well developed early in the second. Doulitless

many of the two-horned individuals seen are young. l^lyth

(J. A. S. B. xvii, p. 5(50) came to the conclusion that the two-

horned form is merely a variety ; and after reading all that has

been written by McMaster and Stcnulali' on ilH> siibjcil. I agree

with him.
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Habits. This species differs from all other Indian antelopes in

habits as much as in structure. It is not gregarious, very rarely

are more than two seen together ; it haunts thin forest and bush,

and keeps chiefly to undulating or hilly ground. It drinks daily,

and is never seen far from water. It is a shy animal, and moves
with a peculiar jerky action, whether walking or running. The
rutting-season is in the rains, and the young, one or two in number,
are born about January or February, the period of gestation being,

according to Hodgson, six months. The placentation has been
described by Mr. Weldon (P. Z, S. ]884, p. 2). The present

species, according to Elliot, has the habit of depositing its dung
repeatedly in one spot. This does not agree with my experience.

The name CJiinkara has been applied to this animal in error.

The flesh is said to be dry, but I have often eaten it and found it

better than that of most Indian deer, though not equal to antelope

or gazelle. When taken young tliis antelope is easily tauied.

Genus ANTILOPE, Pallas (1767).

Size moderate. Tail short, compressed. Large suborbital

glands with a linear opening. Interdigital glands large in all feet.

Inguinal glands large. No muffle. Mammae 2. Hoofs pointed.

A tuft of long hair on each knee (carpus).

Skull with prominent orbits ; the frontal profile rounded off into

the parietal, which meets the occipital at an obtuse angle. Supra-

orbital foramina of frontals large, a small lachrymal fissure and
large lachrymal fossa. Horns in the male only, arising near
together, cylindrical, spiral, diverging, ringed throughout, the

rings subdistant, closer together near the skull, blunt, extending

all round the horns,

A single species peculiar to India. The horn-cores are found
fossil in the Pleistocene Jumna beds.

357. Antilope cervicapra. The Indian Antelope or hlacl- Buck.

Capra cervicapra, L. Syst. Nat. i, p. 90 (17G6).

Antilope cervicapra, Pallas, Spic. Zool. i, p. 19, pis. i, ii (1767) ; Gray
^- Hardw. III. Ind. Zool. i, pis. xii, xiii ; Bemiett, P. Z. S. 1836,

p. ,34 ; Elliot, Mad. Jour. L. S. x, p. 1^22 ; Ilutton, J. A. S. B. xv,

p. 150; Blanford, J. A. 8. B. xliv, pt. 2, p. 18; Ball, P. A. S. B.
1877, p. 171 ; W. Sclater, Cat. p. 102.

Antilope bezoartica, Gray, P. Z. S. 1850, p, 117; Blytli, Cat. p. 171;
Jcrdon, Mam. p. 275 ; Blanford, J. A. S. B. xxxvi, pt. 2, p. 196

;

Stoliczka, J. A. S. B. xli, pt.'2, p. 229.

Ena (5 , Harina, Mirya, Sanscr. ; Haran, Harna ^ » Harni 5 , Kalwit

2 , Mriy, H. ; Kala S \ Goria 5 , Tirhoot ; Kdlmr S , Baoti $ , Behar

;

Bureta, Bhajialpnr ; Bdrdnt, Sdsiyi, Nepal ; Alali cJ , Gandoli 5 » Baori
;

Bddil, Ho Ivdl; Bdmani-haran, Uria and Mahr. ; Phandayaf, Main*.;

Kutsar, Korlcn ; Veli-inan, Tarn. ; Irri J , Ledi, Jinka, Tel. ; Clu'yri,

Hule-kara, Can.

The horns vary in divergence and in closeness of spiral ; in some
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the points are not more than 7 inches apavt, in others as much as

20, irrespective of length ; the turns of the spiral in adults vary

from less than 3 to 5. Horned females are occasionally, but very

rarely, met with ; I once saw one, near Nagjmr. In these the

horns curve back, more or less, from the head.

Colour of does and young bucks yellowish-fawn above and on
the outside of the limbs, lower parts white, the two colours sharply

divided ; a distinct pale lateral band a little above the line of

division. Old bucks are blackish brown above, becoming almost

black in Aery old animals, except on the nape, which remains

brownish rufous, whilst the sides and front of the neck, and also

the face except a white area round each eye, are blackish brown.

The pale lateral band disappears in old males.

Dimension. Height at shoulder about 32 inches ; length of head

and body 4 feet, tail 7 inches, weight about 90 lb. Basal length

of a male skull 8'6
; breadth across orbits 4-1. Horns of adults

are usually 3 6 to 20 iuches long, measured in front straight from

base to tip ; in the Peninsula they rarely exceed 22 inches. The
longest horns are met with in liajputana and Hurriana, where
28*75 inches has been recorded. Largest observed girth at base

6-25.

Distribution. India from the base of the Himalayas to the neigh-

bourhood of Cape Comorin (the southernmost locality known to me
is Point Calimere), and from the Punjab to Lower Assam, in open

plains, not in Ceylon nor east of the Bay of Bengal. Not found

on hills nor in thickly wooded tracts, and wanting throughout the

Malabar coast south of the neighbourhood of 8urat. The state-

ment that this antelope is not found in Lower Bengal is not quite

correct ; none are found in the swampy Gangetic delta, but many
exist on the plains near the coast in Midaapore (1 have shot Ihem
near Contai), as they also do in Orissa. Antelopes ai'e most
abundant in the North-west Provinces, Rajputana, and parts of

the Deccan, but are locally distributed and keep to particular

tracts.

Habits. Open plains of short grass, level or undulating, and
cultivated laiid are the usual haunts of the Indian antelope, \\'hich

is generally found in herds ; these are sometimes extremely

numerous, and comprise occasionally several thousand animals of

both sexes and all ages ; but more often small herds of does,

generally 10 to 30 in number, but sometimes as many as 50, are

met with, attended by a single black buck, which does not always

accompany the females. Very often two or three younger bucks

coloured like the does remain with the latter ; but these young
males are sometimes driven away by older bucks, and form separate

herds. This antelo])e never enters forest nor high grass, and is

but rarely seen amongst bushes. Where not much pursued or

fired at, it will often allow men to come in the open within about

1 50 yards, sometimes nearer. Of country-carts, bullocks, or coolies

carrying loads, it often takes but litt'e notice at half that

distance.
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Like most animals of opeu plains, the Indian antelope appears

to have no particular hours for feeding, though it generally rests

in the middle of the day, I cannot say it never drinks, for I have

been assured by several people that it does, but I cannot help

suspecting that its visits to the neighbourhood of water are for

the purpose of feeding on the fresh grass to be found there. That

it can exist without ever drinking is proved by its abundance

between the salt Chilka Lake in Orissa and the sea, on a spit of

sand 30 miles long, where the only drinking-\\'ater is from a well.

The speed and endurance of the antelope are well known.
Col. W. Campbell, in 'My Indian Journal,' relates how his brother,

on a fast Arab horse, once ran down and speared a bucknear Dhar-

war, but the feat has not often been repeated. Wounded antelope

are often ridden down, but sometimes require a good horse to catch

them. I was once completely beaten on fair ground by a buck with

a broken fore-leg, but I was on a horse that, although speedy, had
but little endurance. Jerdon says :

" Very rarely good greyhounds

have pulled down this antelope unwounded on ordinary ground
;

but there are at least three localities where this coursing used to

be practised successfully." The localities were on heavy sand at

Pooree in Orissa and at Sirsa in the Punjab, and on fine pasture

land at Point Calimere, south of Trichinopoly. Jerdon adds that

on soft ground, during the rains, antelope are easily caught by good

dogs. He also says :
" Greyhounds are very keen after a wounded

antelope, and occasionally get savage and fight over it when pulled

down." This is confirmed by McMaster.
The Indian antelope, like the South-African springbok {Oazella

eucJiore), has the habit of occasionally springing into the air, all the

members of a herd generally bounding, one after the other. This

is done, as Sir AV. Elliot has shown, before they are much frightened,

and when the herd is first moving off. When at speed the gallop

is like that of any other animal.

Occasionally these antelopes conceal themselves in grass or culti-

vation, and wounded animals not unfrequently hide. Young fawns,

too, are generally concealed by the mothers. The only sound I

have ever heard the buck utter is a peculiar grunt that he makes
when excited ; the females have a hissing alarm note, according to

Porsyth. Like most other Indian antelopes, they deposit their

dung repeatedly on the same spot.

Like most antelopes, and indeed ruminants in general, this species

is easily tamed, if captured young. Many used to be taken in nets

or in snares, and one native method of capturing the bucks was to

send a tame black buck with nooses attached to his horns into the

herd, and to seize the wild one when entangled in the fight which
inevitably ensued. The bucks are greatly given to fighting. " The
rutting-season," says Mr. Elliot, " commences about February or

March, but fawns are seen of all ages at every season. During the

spring months the buck often separates a particular doe from the

herd, and will not suffer her to join it again, cutting her off and inter-

cepting every attempt to mingle with the rest. The two are often

2n
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found aloue also, but on being followed always rejoin the herd."

A buck may frequently be seen chasing one particular doe. I can-

not find the period of gestation recorded.

The flesh of the Indian antelope is excellent.

Genus PANTHOLOPS, Hodgson (1834).

Tail short. No suborbital glands. Large interdigital glands in

all feet. Inguinal glands very large. No muffle. The muzzle

peculiarly swollen in the male ; nostrils large and furnished inside

with extensive sacs. Mammae 2.

Skull with very prominent orbits directed foi'wards ; premaxillse

long, narial opening large ; the frontal region gently rouuded off

into the parietal ; occiput nearly at right angles to parietal region.

No horns in females. Horns of male long, erect, arising near

together, very slightly curved, sublyrate, greatly compressed later-

ally, ringed subdistantly in front but not behind.

Only one species exists, and this is peculiar to the Tibetan plateau,

where remains of an allied form have been found fossil.

358. Pantholops hodgsoni. The Tibetan Antelope.

Antilope hodgsouii, Abel, Phil. Mag. Ixviii, p. 2-34 (1826) ; id. Edinb.
Jonr. Sci. vii, 1827, p. 164 ; Hodfjson, Gleanings So. ii, p. 348,

pis. iii, iv ; id. P. Z. H. 1831, p. 52 ; id. J. A. S. B. i, p. 59, pi. iv;

iii, p. 134.

Antilope (Oryx) kemas, H, Smith, Griffiths An. King, v, p. 196
(1827).

Antilope chiru, Lesson., Mem. Mam. p. 371 (1827).
Pantholops hodgsonii, Hodi/son, P. Z. S. 1834, p. 80 ; Adams, P. Z. S.

1858, p. 621 ; Blanford] Yark. Miss., Mam. p. 89, pi. xvi ; W.
Sclater, Cat. p. 163.

Kemas hodgsonii, Grng, List Mam. B. M. 1843, p. 157 ; Horsfield,

Cat. p. 166 ; Blyth, Cat. p. 173 ; Blanford, J. A. S. B. xli, pt. 2

p. 39.

Tsus S } Chits 2 } Chiru, Chihu, Tibetan.

Fur very thick and close, erect, very woolly near the skin.

Hoofs pointed.

Colour very pale fawn (light rufous brown) above, the hair

pinkish (or, according to Hodgson, slaty grey) towards the base,

\Ahite below. The whole face and a band down the front of

each leg dark brown or black in males ; females have no black

marks.

Dimensions. A male was 32 inches high at the shoulder, 50 in

length from nose to rump, tail with hair 9, ear 51, girth of body 39
{Hodyson). The cox'responding dimensions in a female were 27*5,

50 (over curves), 7, 5-8, and 35 (StoliczJca). A male skull is 9*8

in basal length, and 4-6 in orbital breadth. Horns are 24 to 26
inches long, exhibiting very little variation, and 5*5 to 6 in girth

at the base, maximum recorded dimensions being 27*o and 6*5.
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Distribution. Probably throughout the Tibetau plateau, from
12,000 to 18,000 feet elevation. Found in Northern Ladak, north

of Ivuumun, north of Sikhim, and also in Northern Tibet.

Habits. The Tibetan antelojDe is shy and wary. It is sometimes
seen solitary or in small parties of three or four, sometimes in large

herds, which are said at times to consist of hundreds. The sexes

live apart in summer, and Kinloch, who has given a good account
of this animal's habits, says he never saw a doe in Changcheumo,
where bucks are not rare. This antelope keeps to the plains and
open valleys, feeding morning and evening on the patches of grass,

especially those on the banks of streams, and lying dowu dui'ing

the day on the flats, in which, Kinloch says, it excavates hollows

deep enough to conceal its body.

According to Hodgson, the Tibetan antelopes rut in winter ; the

females gestate for 6 months and produce a single young in summer.

Genus GAZELLA, Blainville (1816).

Syn, Procajji'a, Hodgs. (1846) ; Tragops, Hodgs. (1847) ; Tragomma,
Hodgs. (1848).

Size small or moderate. Frame slender. Eyes large. Tail

short. Suborbital glands small, sometimes wanting. Interdigital

glands in all feet. Inguinal glands generally present. No muffle.

Fig. 171.—Skull aud horus of Gazella bcnnetti.

Mamma3 2. Hoofs pointed. Generally a tuft of longer hair on
each knee.

2n2
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Skull resembling that oi: Antilope, but shorter iu proportion.

Nasals short. Lachrymal fossa variable : a distinct lachrymal

fissure. Auditory bullae large. Hoi'ns sometimes in both sexes,

those of the male compressed, oval in section, erect, with a more
or less marked sigmoid curve, sublyrate or lyrate, surrounded by

subdistant prominent rings almost throughout.

This genus contains more than 20 species, distributed throughout

Africa, Western and Central Asia (Brooke, P. Z. S. 1873, p. 535).

Eemains belonging to it are found iu Indian Pleistocene and
Pliocene deposits, those in the former agreeing with G. hametti.

Synopsis of Indian Species.

A. Females liorued. Horus not turning inwards
iit points : no caudal disk G. bennetti, p. 526.

B. Females hornless.

a. No caudal disk. Horns lyrate ; the tips

turned inwards G. suh(juttttrosa, p. 528.

h. A white disk surrounding- the tail. Horns
much curved G. picticaudatd, p. 529.

359. Gazella bennetti. The Indian Gazelle.

Antilope hennettii, Sykes, P. Z. S. 1831, p. 104 ; Blanford, J. A. S. B.
xxxvi, pt. 2, p. loo.

Antilope arabica, Elliot, Had. Jour. L. S. x, ]). 223 (1839), 7iec

Licht.

Gazella cliristii, Gray, apud Blyth J. A. S. B. xi, p. 452 (1842)
;

Hutton, J. yi. S. B. xv, p. 151.

Gazella bennetti, Grai/, List Mam. B. M. 1843, p. 161 ; Hutton, J. A.
S. B. XV, p. 150 ; Jerdoii, Mam. p. 280 ; StoliczA-a, J. A. S. B. xli,

p. 229 ; Blanford, P. Z. S. 1873, p. 315 ; Brooke, P. Z. S. 1873,

p. 544 ;
Ball, P. A. 8. B. 1877, p. 172

; W. Sclater, Cat. p. 159.

Antilope hazenna, Is. Gcoffr. Jacquemont, Voyage, iv, Zool. p. 74,
Atlas, ii, pi. vi (1844).

Tragops bennetti, Hodgson, J. A. S. B. xvi, p. G95 ; Adams, P. Z. S.

1858, p. 522 ; Blyth, Cat. p. 173.

Gazella fuscifrous, Blanford, P. Z. S. 1873, p. 317 ; id. Eastern
Persia, ii, p. 92 ; Brooke, P. Z. S. 1873, p. 545.

Chinkdra, Chikdra, Kal-imneh, H. ; Phaskela, N.AV. P. ; Ask or Ast,
Aim, Baluch ; Khazm, Brahui ; Kalsipi, Mahr. ; Tiska, Buddri, Mudari,
Can. : Sank-hnlc, Mysore ; PorsyaS , Chari2, Baori; Burudu-jinka, Tel.

;

Bavine deer of some Anglo-Indians.

Horns present in both sexes, those in the male nearly straight,

diverging slightly from the base wlien viewed from the front, but

having a slight 8-shaped curve when seen from the side, the points

curving a little forward ; the number of rings is generally 15 or 16,

but is said to be sometimes as many as 25 ; the horns in the female

are much smaller, smooth and conical. Infraorbital gland distinct,

having a small opening.

Colour above light chestnut, a little darker where it joins the

white on the sides and buttocks ; no pale lateral bands ; chin,

breast, lower parts, aud back of thighs white, the white colour not
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ascending to the root of the tail ; tail nearly black, knee-brushes

varying, often dark brown ; a whitish streak down each side of the

face ; middle of face from base of horns to nostrils darker rufous,

sometimes \\ith a dusky patch above the nose ; a rufous stripe out-

side each pale facial band.

dimensions. An adult male measured 26 inches high at the

shoulder, 28*5 at the croup, nose to rump 41 -o, tail 8-5, ear 6,

horns 11 (Elliot). Weight of bucks about 50 lb., of does 35 to 40.

Basal length of a male skull 6'75, orbital breadth 8-6. Horns
measured in front along the curve are usually 10 to 12 inches

long, with a girth of 4 at the base ; the largest recorded dimensions
in males are 14 and 5, the longest known female horns measure
8 inches.

Distribution. Throughout the plains and low hills of ISTorfch-

western and Central India, extending throughout Baluchistan to

the eastern shore of the Persian Gulf. This gazelle is found in a

considerable part of the Peninsula, ranging in suitable localities

throughout the Punjab., Sind, Kajputana, theN.W. Provinces, and
the whole Bombay Presidency with the exception of the Western
Ghats and Konkan ; also Central India as far east as Palamow
and Western Sarguja, and the Central Provinces as far east as

Seoni and Chanda, together with the Hyderabad territories, and
the Madras Presidency to a little south of the Kistna, gazelles

being found at Anantapur, south of Kurnool, and in Northern
Mysore.

Varieties. G. fuscifrons was described from a doe with distinctly,

though not prominently ringed horns, 7'25 inches long, and with
the dark portions of the face dark brown, obtained at Jalk in

Northern Baluchistan. Sir 0. B. St. John, after long search,

obtained what he justly concluded must be the male, and this

proved to be G. bennettl. The rather pale form of tliis gazelle

from the Indian desert and Sind has been distinguished as Gazella

christii, but is perfectly identical with the Central Indian type.

Habits. The Indian gazelle is far less gregarious than the Indian

antelope, and is most commonly seen in small parties of from two
to six, though I have found from ten to twenty associating in a herd.

It keeps much to waste ground, especially where that is broken up
by ravines, but it is seldom seen on alluvial plains, and it haunts
cultivation less than the antelope. It is frequently found amongst
scattered bushes or thin tree-jungle, and may be met with on undu-
lating ground even on the top of hills ; it is commonl}- found
amongst sand-hills, and is nowhere so abundant as in parts of the

Indian desert. It lives on grass and the leaves of bushes, and I

believe never drinks, for it is common in tracts where there is no
w^ater except from deep wells ; and although I was on the look out

for some years, and saw the tracks of almost every common wild

animal at the pools in stream-beds, the only water remaining in

many places in the hot season, I never saw the easily recognized

prints of the gazelle's hoofs. It is, however, fond of the green

grass near water.
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Gazelles are very swift and can but rarely be caught by clogs.

The present species does not bound like the Indian antelope when
disturbed. It has a pecuhar habit of uttering a sharp hiss when
alarmed and of stamping M"ith its fore-foot. The doe is often seen

followed by two fawns. I cannot find that the rutting-season or

the period of gestation has been observed. The flesh is excellent.

This species has the habit of dropping its dung repeatedly in the

same spot to a greater extent than the Indian antelope, but it not

unfrequently resorts to heaps of nilgai dung for the sake of depo-

siting its own.
Gazella dorcas and several allied forms found in Northern and

Eastern Africa, G. aralnca and G. mttscatensis from South Arabia,

are nearly allied to G. hennetti.

360. Gazella suhgiitturosa. TJie Persian Gazelle.

Antilope subgutturosa, GiildenstdcU, Act. Acad. Petrop. i, p. 251,

pis. ix-xii (1778).

Gazella subgutturosa, Blainv. Bull. Soc. Philom. 1816, p. 75 ; Hutton,

J. A. S. B. XV, p. 151 ; Blyth, Cat. p. 172 ; Blanford, P. Z. S.

1873, p. 313 ; id. Eastern Persia, ii, p. 91 ; id. Yarh. Miss., Matn.

p. 88, pi. XV ; Brooke, P. Z. S. 1873, p. 545 ; Scully, J. A. S. B. Ivi,

pt. 2, p. 76; Thomas, Tr. L. S. (2) v, p. 64; W. Sc'later, Cat. p. 160.

Aim, Persian.

Females hornless. Horns in males lyrate, diverging near the base

and with the tips turned inwards and converging ; viewed from
the side the curve is S-shaped, but slight. Rings strongly marked,

16 to 25 in number. A distinct infraorbital gland and well-marked

lachrymal fossa.

Colour. Upper parts rufescent sandy, lower parts and buttocks

up to the base of the tail, but not including it, white ; colours sharply

divided on the side. A distinct dark pygal baud on the edge of

the white buttocks. Facial markings not very distinct, but the

usual pale lateral bands down each side of the face are present, and
also the median and lateral dark facial bands. Tail blackish brown.

Dimensions. Nearly identical with those of G. hennetti. Eastern

Turkestan individuals may be rather larger. Basal length of a

Persian male skull 6-75 inches, orbital breadth 8-4: of a Yarkaud skull

7"5 and 8*7. The longest horns I have heard of were from Herat,

and measured 14*7 inches with a basal girth of 4-5 (Scully, I. c).

Distrihution. Throughout the highlands of Persia, and an enor-

mous area in Centi'al Asia extending through Eastern Turkestan

to the Gobi desert. This is the gazelle of Afghanistan and Can-
dahar, but only occurs in British territory in Pishin, nortli of

Quetta, as I was informed by the late Sir O. B. St. John.

Habits. Very similar to those of G. hennetti, except that the

present species is even more of a desert animal and that it has a

less tropical habitat.

A considerably larger species, G. e/ufturosa, with shorter, very

pale-coloured horns, inhabits parts of Mongolia.
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361. Gazella picticaudata. The Tibetan Gazelle.

Procapra picticaudata, Hodgson, J, A. S. B. xv, p. 334, pi. (1846),
xvi, p. 696 ; Blyth, J. A. S. B. xvi, p. 725 ; id. Cat. p. 173 ; Adams,
P. Z. S. 1858, p. 523; Blanford, J. A. S. B. xli, pt. 2, p. 39.

Gazella picticaudata, Brooke, P. Z. S. 1873, p. 547 ; TF. Sclater,

Cfl^p.161.

Goa, Rdgao, Tibetan.

Females hornless. Horns in males slender, diverging, very mnch
curved back, the tips curving forwards, but not or very little inwards;

from the point the horns look nearly straight. Annulation less

strongly marked but closer together than in the other Asiatic

species; 25 to 30 rings in adults. No infraorbital orifice, a naked
space on the face corresponding to the position of the gland

;

lachrymal fossa very shallow. No knee-brushes. Hair in winter

long and soft, particularly long about the corners of the mouth.
Tail and ears very short.

Colour above in winter light sandy fawn, grizzled by the pale

tips of the hairs, greyer in summer. Lower parts white, not very

sharply divided from the colour of the back ; the white of the

buttocks extends all round the base of the tail, forming a distinct

caudal disk ; tip of the tail dark rufous brown or black ; no lateral

or facial markings ; the fawn colour of the back becomes more
rufous on the border of the caudal disk.

Dimensions. Height of a fine male at shoulder 24 inches, snout

to rump 43, tail 0-75, ear 5, horns along curve 13 (IIodr/.son) ; longest

recorded horns 15-75 measured along the curve in front
;
greatest

basal girth 4. Basal length of a male skull 6*8, orbital breadth 3*7.

Distrihution. The Tibetan plateau from about 13,000 to about

18,000 feet. Found commonly in Ladak and north of Nepal and
Sikhim.

Habits. Very similar to those of other gazelles. This species

inhabits the bleak plains of the Tibetan plateau in small parties

varying from two or three to about a dozen. They are not generally

very shy, and according to Kinloch are but little frightened by
noise ; they are even said to pay but little attention to men passing

to windward.

In the Pliocene pei'iod antelopes were represented in India by
many forms now restricted to Africa. Amongst these ancient

Indian antelopes were species of Alcelajyhvs (hartebeest, &c.),

Hippotragus (sable antelope, &c.), and probably of Cohus (water-

buck, &c.), Cephahplms (duikerbok), Oreas (eland), and Strepsi-

ceros (kudu).

Although the Giraffidce no longer exist in India, several extinct

genera belonging to the family and one species of true giraffe have
been discovered in the Indian Pliocene beds. Amongst the extinct

forms SivatJierium is the best known ; it was a large animal with
two pairs of horns.
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Family CERVID^.

Horns, when present, taking the form of sohd antlers, without

core or horny sheath, and shed periodically. With but few

exceptions (and those not Indian) the horns are confined to the

male sex. A large lachrymal fissure in the skull. Upper canines

generally present in both sexes. Molars more or less bracbydont,

the first molar in both jaws especially so. The latei"al digits

almost always present on all feet, and frequently the distal ends of

the metapodials. No gall-bladder except in Mosclms. A small

muffle almost always developed. Infraorbital glands always present,

and interdigital generally. MammsB always four, inguinal. Pla-

centa with few cotyledons.

The horns are composed of true bone, and during their growth

are enclosed in a hairy integument supplied with blood-vessels, and
known as the " velvet.'"' When the growth is complete the inte-

gument dries and peels off. The horns are shed, as a rule, annually,

and are replaced by others in the course of from three to six mouths.

The horns increase in size year by year up to maturity, but aged

staffs bear small and inferior horns.

Fig. 172.—Crowns of (a) upper and {b) lower second true molars of Cervits

unicolor, inner side uppermost..

Two subfamilies are recognized ; both are Indian, and they are

thus distinguished :

—

Horns generally present in males. No gall-bladder . . Cervince.

No horns. A gall-bladder MoscMncn.

The true deer are widely distributed, being found througliout

the Pala^arctic and Oriental regions of the Old World, and in both

North and South America, but they are wanting in Africa south of

the Sahara, and, of course, in Australia.

The following terms are applied to the horns of deer :—Each
entire horn is composed of a "beam" or main stem, and minor
branches known as " tines," " antlers," or " snags." Sometimes
the beam and branches are flattened or " palraated," as in the elk

and fallow-deer, but geiK^rally they are rounded. The whole horn
rests on a bony support or " pedicel," which is never shed, and
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there is a swelling, the " burr," at the base of the deciduous portion.

The tine immediately above the burr is the " brow tine" or " brow
antler;" and in most Indian deer this is the only tine developed,

except near the end of the horn. But in the Elaphine group of

deer, to which Cervus cashmirianns belongs, there are two more tines

springing from the beam above the brow tine, the second being

known as the " bez " and the third as the " tres " (pronounced bey

and trey); by many writers the tres is called the " royal." The
terminal tines ai*e known collectively as the " crown," and if they

are three in number on each horn the stag is termed " royal."

The inner angle between the brow tine and the beam is sometimes

called the " axil."

Subfamily CERVINE.

No gall-bladder. Two orifices to the lachrymal canal, both on

the margin of the orbit. Hemispheres of brain considerably con-

voluted. Cotyledons of placenta distributed over the surface.

The arrangement of Sir V. Brooke (P. Z. S. 1878, p. 889), here

followed, divided the deer into Plcsiometacarpi, with the proximal

ends of the lateral metacarpals remaining, and Telemetacarjri, with

the distal ends only. The two Indian genera belong to the first-

named, and may readily be discriminated thus :

—

Short horns, pedicels as long as antlers or longer. No pha-

langes to lateral digits Cervulus.
Long horns on short pedicels. Bony phalanges of lateral

digits present Cervus.

Genus CERVULUS, Blainville (1816).

Syn. Stylocerus, H. Smith (1827) ; Frox, Ogilby (18-36) ; Muntjacus,

Gray (1843).

Antlers not exceeding half the length of the head, on pedicels as

long as themselves or longer. A very short brow antler, the beam
above undivided, but curved downward and inward at the extremity.

In females there is a bristly tuft of hair and a small projection in

place of each horn. A bony ridge extends from the base of the

pedicel or tuft above the orbit, and down each side of the face,

the two ridges converging anteriorly ; there is a frontal cutaneous

gland inside each ridge. Lachrymal fossa in skull very deep, and

including the facial portion of the jugal; lachrymal fissure mode-

rate. Tipper canines of males very large, those of females small.

Muffle large. Interdigital glands large, but confined to the hind

feet. No tuft of long hair on the metatarsus. No traces of the

phalanges of the lateral digits. Vertebrae : C, 7, D. 13, L. 7, S. 5,

C. 13-14 {Hodgson).
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The anatomy of C. mnnijac has been described by Hodgson
(J. A. S. B. xvii, pt. 2, p. 4S3).

Fig. 173.—Skull find horns of Cervulus mimtjac.

The genus Cervulus is found throughout the Oriental region, and

is restricted to it.

Synopsis of Indian and Burmese Species.

Colour chestnut-red C iminfjac, p. 532.

Colour 8epia-browu ^'f^''^'j P- '^34.

362. Cervulus muntjac. The rih-faced Deer or harl-ing Beer.

Cervus inuntiak, Zimm. Geoq. Gesch. ii, p. 131 (1780) ; Sykes, P. Z. S.

1831, p. 104 ; i:iliot, Mad. Jour. L. S. x, p. 221.

Cervus muntjak and vaginalis, Boddaert, Blench. Anim. i, p. 13G

(1785).

Cervulus moschatus, Blainville, Bidl. Soc. Phd. 1816, pp. 74, 77

;

Horsfield, Cat. p. 190.

Cervus aureus, Ham. Smith, Griffith's Cm: An. Kimj. iv, p. 148 (1827).

Cervus ratwa, Hod(/son, As. lies, xviii, pt. 2, p. 139, pi. (1833).

Cervus melas, Oc/ifbi/, Boi//e's Bot. Jlimal. p. Ixxiii (1839).

Styloceros numtjak, Cantor, J. A. >S. B. xv. p. 269.

Stvlocerus muutjacus, Kelaart, Prod. p. 85 (1852).

Cervulus vaginalis, Adams, P. Z. S. 1858, p. 530; Blyth, Cat. p. 154.

Cervulus aureus, Jerdon, Mam. p. 264 ; Blyth, Mam. Birds Burma,

p. 46.

Cervulus moschatus, curvostylis, and tanuiHcus, Gray, JIand-Iist

Edentate Sfc. Mam. B. M. pp. 16:5, 1(>5 (1873).

Cei'vulus muntjac, Brooke, P. Z. S. 1874, p. 38, 1878, p. 899 ; An-
dcr.ion, An. Zool. Pes. p. 337 ; W. Sclater, Cat. p. 173.
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Kdhar, H. ; Ratwa, Nepal ; Karsiar, Bhot ; Sikhi, Lepcha ; Maya,
Beug-. liungpore; Gutra (S , Gufri $, B/wrki, Gond ; Bekra, Bekar,
Malir. ; Kdnkari, Kurd-kari, Kond-kan, C/u'di, Can. ; Ktika-gori, Tel.

;

Kalai, Katu-ardii, Tarn. ; Well, Hula-mvha, Cing. ; Hugeri^ Assam ; Gyi,

Burm. ; Kidang, Malay ; Jimgli-hakn and Jungle-sheep, vulgarly, in

Southern India.

Colour deep chestnut, becoming darker on tlie back and paler

and duller below. Face and limbs brownish, a black line along

the inside of each horn-pedicel and for .some distance inside the

facial rib ; this line in the female ends above in a slight tuft.

Chin and upper throat, lower abdomen, lower surface of tail and
inside of thighs white ; a whitish mark in front of the digits on
each foot. Axils whitish. A dark brown variety has been found
near Darjiling by Kinloch, and a still darker form is figured in

Hodgson's MS. drawings. Young spotted.

Dimensions. Height at shoulder 20 to 22 inches ; length of head
and body about 35 ; tail, with hair, 7. A male skull measures

7 inches in basal length and 2*7 in breadth across the orbits. The
horns from the burr (pedicel not included) rarely exceed 5 inches in

length, and are generally 2 or 3 inches, on pedicels 3 to 4 long, but

horns of 11 inches are said to have been measured. Weight of a

male 38 lb.

Disirihntion. Throughout India, Ceylon, and Burma on all

thickly-wooded hills, never in the plains, nor, so far as I am aware,

away from tree-forest. This deer ascends the Himalayas to about
,

5000 or 6000 feet, and sometimes even higher. It is rare in the

Central Provinces and farther to the north-west, but I have luaown

it killed near Baroda, and it probably occurs on the Aravalli range.

Outside of India it is found throughout the Malay Peninsula,

Sumatra, Java, Borneo, and eastward to Hainan, though replaced

by C. reevesi in parts of Southern China.

Habits. The rib-faced deer is a solitary animal, usually found
singly or in pairs. It keeps in thick jungle, only leaving the forest

to graze on the skirts of the woods or in abandoned clearings. It

has a wonderful way of getting through the thickest underwood,
and it runs in a peculiar manner with its head low and its hind
quarters high ; when not alarmed, as Colonel Hamilton observes,

it steps " daintily and warily, lifting each leg well above the grass

or leaves."

The call of this species, from which the common name of
'•' barking deer "' is derived, is at a little distance very like a single

bark from a dog, and is very loud for the size of the animal. It is

often repeated at intervals, usually iu the morning and evening,

sometimes after dark, and I have heard it in Burma very late in

the morning and again in the afternoon, in the cold x^eather, which
is the rutting-season. It is uttered by the animal when alarmed,

as well as when calling its mate.

Elliot and Jei'don state that the tongue is very long and extensile,

and this deer often licks the whole face with it. McMaster and
Sterndale confirm this. The latter has found that in confinement
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this deer is a coarse feeder and fond of cooked meat. When the

buck is attacked by dogs it uses its canine teeth in defence and

inflicts se\ere wounds with them. Colonel Hamilton has pointed

out that these teeth are not fixed firmly in the jaw, but that the

animal has some power of moving them. Several observers have

noticed a peculiar rattling noice, like that produced by a pair of

castanets, made by this deer when running, but the cause is not

known. Adams suggests that the sound is produced by the feet,

Hamilton and McMaster think it may be made by the long canine

teeth, but Kinloch says he has heard it made by a female, though

he also thinks it is produced by the mouth.

The rutting-season in IN'orthern India is chiefly in January and

Eebruary, the period of gestation is six months, and the young are

born, as a rule, in June and July, but some young are said to be

produced throughout the year : the female has one or two young

at a birth. The horns of the male fall in May and the new horns

are perfect in August. These details are from Hodgson. The flesh

is very good, superior to that of other Indian deer in general.

363. Cervulus fese. Feas rib-faced Deer.

Cervulus fefe, Thomas ^^^ Doria, Ann, Mus. Civ. Gen, 2, 2 a, vii, p. 92

(1889).

A short tuft of hair between the horns.

Colour above sepia-brown, speckled with golden brown, the hairs

of the back having golden-yellow- tips. Legs darker. Lower parts

light brown. Eorehead, horn-pedicels, and occiput bro\^nish yellow,

with a blackish line down the inside of each pedicel to the brown

of the face. The hair around the hoofs, an indistinct line up

the front of each carpus and tarsus, and a distinct baud, gro\nng

broader above, up the front of each thigh, white. Tail with a

narrow black band above, the rest white.

Dimensions of the type, a male :—Total length 34'6 inches ; tail

without hair 4, with hair 5*7 ; hind foot and tarsus 11-3 ; horn 2.

DisirihutiGn. The only specimen known was obtained on Muleyit

mountain, west of Moulmeiu, by Mr. L. Tea.

Genus CERVUS, Linn. (1760).

Syn. Rusa, Axis, II. Smith (1827) ; lincervus, Hodgson (1838)

;

Pseudocervus, Hodgsou (1841); Frocervus, Hodgson (1847);
Panolia, Gray (1843) ; Hyelajjhiis, Simdevall (184G).

Antlers lai'ge, two or three times the length of the head, on
short pedicels. Upper canines never large and sometimes wanting.

No bony ridge on the face. The parietal region of the skull forms

an obtuse angle with the frontal plane, and a right angle W'ith the

occipital. There is a large and deep lachrymal fossa, and an

extensive fissure or vacuity between the frontal, nasal, maxillary.
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aud lachrymal bones. The suborbital glands are large ; interdigital

variable. A moderate-sized muffle. A tuft of hair generally on
the outer surface of the metatarsus above the middle. Phalauges

of the lateral digits present.

Vertebrae: C. 7, D. 13, L. 6, S. 4, C. 11-14.

iSi/nopsis of Indian, Ceylonese, and Burmese Species.

A. Each horn iu adults normally with more than
three tines.

a. Brow and bez tines present ; usually a pale

caudal disk C. cashmmcmus, p.535.
h. Brow tine, no bez ; no caudal disk.

a'. Brow tine and beam meet at a right augie. C. duvauceli, p. 538 •

h'. Brow tine forming a continuous curve

vi-ith beam C. eldi, p. 641 .

B. Each horn iu adults normal^ with three tines.

a. Never spotted; large, height 48 to o6 inches. C. wiicolor, p..548.

b. Always spotted ; height 30 to 38 inches . . C. axis, p. 643 •

c. Spotted in summer only ; height less than
30 inches C. porcinus, p. 649 .

The members of this genus, like those of Bos, have been divided

amongst several genera by many naturalists, but the differences

are scarcely of generic importauce, and the number of intermediate

forms between the best-marked types, such as Red Deer and
Sambar, renders it difficult to separate them. Of the Indian

species, 0. cashmirianus alone belongs to the Elaphine group, or

true Cervus, which comprises the European Bed Deer (C. elapJms)

and the American AVapiti (C canadensis). The other Indian species

belong to the Eusine group, with a large muffle and no bez tine,

and have been distributed amongst several small genera, C. unicolor

being the type of Rasa, C. duvauceli of Rucervus, 0. eldi of Panolia,

C. axis of Axis, and C. porcinus of Hiielaphus, the last species

having also been referred alternately to Riisa and Axis.

Indian fossil forms are not numerous. C. unicolor, C. axis,

C. porcinus, and perhaps C. duvauceli, are represented in the

Pleistocene beds of the Peninsula, and three extinct forms, one

allied to G. duvauceli, in the Pliocene Siwaliks.

364. Cervus cashmirianus. The Kashnir Stag.

« Kashmir Stag,"' Blyth, P. Z. S. 1840, p. 79 ; id. J. A. S. B. x, p. 750,

plate, figs. 8, 9 ; xxiii, p. 734.

Cervus cashmerensis, Falconer, apud Gray, List Ost. Spec. B. M.
p. 65 (1847) (no description) ; Adams, P. Z. S. 1858, p. 529

;

Lydekker, J. A. S. B. xlvi, pt. 2, p. 28G
Cervus wallichii, Wagner, HugeVs Kaschmir, iv, p. 576; Blyth,

J. A. S. B. XXX, p. 188 ; id. Cat. p. 146 ; Jerdon, Mam. p. 250 ;

nee C'uv. Hist. Nat. Mam. pi. 356 (1823).

Cervus cashmeerianus, Falconer, Pal. Mem. i, p. 576 (1868) ; Selater,

Tr. Z. S. vii, p. 339, pi. xxx ; Brooke, P. Z. S. 1878, p. 912

;

Scully, J. A. S. B. ivi, p. 76 ; JV. Selater, Cat. p. 184.

Hangal, Honglu, S > Mi7iyamar $ , Kashmir ; Bdrasingha, H.
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Size large. In males the hair ou the ridge of the neck is long,

thick, and bushy, and the hair of the lower neck long and shaggy.

Muffle small. Horns with brow, bez, and tres or royal tines, and

usually in adults each horn with five points, sometimes with more.

The tines, with rare exceptions, are undivided. The bez or second

tine, as a rule, considerably exceeds the brow or first tine in length.

Colour brown or brownish ash, or dark liver-colour ; a whitish

caudal disk surrounding the tail, contrasting strongly with the

dark border that merges into the body-colour ; sides and limbs

Fig. 174.—Skull and horns of Ccrvus caskmirianus.

paler ; lips and chin white, ears whitish. In summer the fur is

brighter and more rufous, the lower parts albescent, the belly in

the male dark brown. Young fawns are spotted, the markings

being retained, according to Adams, till the third or fourth

year.

In Sclater's figure, from an animal in the Zoological Gardens,

there is no caudal disk ; the tail is dai-k brown above, pale below,

and only the buttocks pale rufous. Whether this is due to varia-

tion in colouring or to age it is im])ossible to say, but a skin from

the Zoological Gaixlens, now in the British Museum, agrees with

the iiirure.
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Dimensions. Height at shoulder 48 to 52 inches, length 7 to 7|
feet, tail 5 inches. Extreme length of a male skull 15*1 inches,

breadth 7'5. Horns ia adults average about 40 inches in length,

and 5| to 6 in girth at mid-beam ; the longest known measure 52,

53"5, and 55 along the inside from the burr to the tip ; basal girth

2-5, clear of the burr
;
girth at mid-beam 7.

Distribution. The Kashmir valley, throughout the pine-forests

between about 9000 aud 12,000 feet in summer, lower in winter.

Not found east or north of Kashmir ; a few occur in AVardwau,
Kishtwar, Badrawar, &c. ; none in Ladak. The range westward is

not known ; a horn referred to this species \\as obtained from the

banks of the Oxus near Balkh by Captain Yate, but the identi-

fication is open to doubt, as there are several Asiatic stags allied to

the Kashmir animal.

Habits. The Kashmir deer are found singly or in small parties

in summer, the males generally alone. In the winter they collect

into larger herds. The males generally shed their hoi-ns in March,
and the new horns are not perfect till October, when, as Adams
states, " the rutting-season commences and the loud bellowings of

the stags are heard all over the mountains." The voice of the

Kashmir stag, according to Sir V. Brooke, resembles that of the

vs^apiti, and diifers from that of the European I'ed deer. " In the

foi'mer it is a loud squeal ending in a more guttural tone ; in the

latter it is a distinct roar, resembling that of a panther."

According to Adams, these deer " are .seldom confined to one
locality, but roam from forest to forest, preferring grassy glades

alternating with dense forest, where there is a copious supply of

water." The young are born in April, so the period of gestation

must be about six months.

A much larger species than C. cashmirianus inhabits one or

more wooded upland tracts north of Bhutan, but belonging to

Tibet. This stag, C. affinis (Hodgson, J. A. S. B. x, p. 721, pi.

;

xix, pp. 466, 518, pi.; xx, p. 388, pi. vii), called, but erroneously,

the Sikhim Stag by Jerdon, must be excluded from the fauna of

British India. It is not found in Sikhim nor in the Chiimbi vaUey,

immediately east of Sikhim, but apparently in the next valley to

the eastward. Mr. Hume was assured, he tells me, that the area

inhabited by C. affinis is drained by streams running northward to

the Sangpo. The coloration of C. affinis resembles that of

C. cashmirianas. The caudal disk is well marked. The horns

are large, 54 inches having been measured, and bear almost

always five points each, but the principal distinction from C. casJi-

mirianus is in the beam being much bent forward just above the

origin of the tres tine. The bez is sometimes larger than the brow
antler, but less constantly than in C. cashmirianus. A skull

measures 18*25 inches in extreme length, another 17*5. The
basal length of the latter is 16*25, breadth at orbits 7*35. All

the skulls I have seen are conspicuously lai'ger than those of

C. cashmirianus.
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The animal to the figure of which, byDuvaucel, Cuvier gave the

uame of C. valUchii, lived in the Barrackpore menagerie, and was
said to have been brought from Muktiuath near Mount Dwalagiri

in Nepal (Hardwieke, Tr. L. S. xiv, p. 581). This place is as

nearly as possible halfway between the localities inhabited by
C. cashmirianns and C. ajfinis respectively. It is difficult to

believe that any large deer living in Northern Nepal could have

escaped the knowledge of Hodgson's collectors. The shed horns

of the type of G. ivallkhii are preserved in Calcutta, and have been

figured (J. A. S. B. x, p. 750, pi., fig. 7) ; they are probably,

according to AV. Sclater, of the third year, but whether they agree

better with those of C. cashmirianus, or O, affinis, of the stag of

Eastern Turkestan, or of any other species, is undecided. The
assigned locality must be regarded as very doubtful, and the name
must remain in abeyance for the present. C. narayanus of Hodgson
(J. A. S. B. XX, p. 392, pi. viii), founded on a single horn said to

have been brought from Ladak, was probably a young C. afflnis.

No importance need be attached to the supposed locality ; no stag

is found in Ladak.

Eecently (J. A. S. B. Iviii, pt. 2, p. 186, pi. xi) W. L. Sclater

has described a deer's dried head (with the skin) and horns pur-

chased iu the Darjiling bazaar, and has shown that they agree best

with a stag called Cervus di/howsl-ii by Taczanowski (P. Z. S. 1876,

p. 123), and found in the Ussuri country, N.E. Manchuria, not

far from Vladivostok. Additional evidence may be a\^'aited before

supposing that G. dyhowshii extends to Tibet. It belongs to the

Pseudaxine group, without a bez tine and usually with four points

on each horn.

A fine elaphine stag inhabits the forests near the rivers east of

Ytirkand and Kashgarh, and appears to be nearly allied to the

Western Asiatic deer known as G. maral, or perhaps identical

with it. The great stag of the Thian Shan, for which (P. Z. S.

1875, p. 638, woodcut) I proposed the name of G. eusteplianus, is

a race of the American wapiti, G. canadensis, or a closely allied

form. The other Asiatic elaphine deer are G. wanthopynus,

widely distributed, and G. luehdorji from Amoorland, the distinct-

ness of which is doubtful. Besides G. dt/howslii, G. sika from
Japan, G. mantchiincus from Northern China, G. cas2ncus from
Northern Persia, and some less known species belong to the

Pseudaxine group.

365. Cervus duvauceli. The Bdmsiagha.

Cervus duvaucelii, Cuv. Ot^s. Foss. ed. 3, p. 505, pi. xxxix, figs. 6-8

(1825) ; Anon. J. A. S. B. v, p. 240 ; Sclater, Tr. Z. S. vii, p. 346,
pi. xxxvi ; Broohc, P. Z. S. 1878, p. 905 ; W. Sclater, Cat. p. 179.

Cervus babraiiija, Tlodtjuon, P. Z. S. 1834, p. 99 (no description).

Cervus eluphoides, Hodyson, J. A. S. B. iv, p. 648, pi. liii, fig. 4
(1835).

Cervus (Rucorvus) elaplioides, Ilodqson, A. M. N. 11. i, p. 154 (1838).
Cervus dimorphe, llodyson, J. A. S. B. xii, p. 897, pi. (1843).
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Eucervus diivaiicelii, liodqson, ./. A. S. B. xvi, p. 689; Bbjth, Cat

p. 150 ; id. P. Z. S. 1867, p. 835, fig-s. 1-5 ; Blanford, J. A. S. B
xxxvi, pt. 2, pp. 197, 199 ; Jerdon, Mam. p. 254 ; Anderson, J. A.
S. B. xxxvi, pt. 2, p. 185, note; Ball, Straij Feathers, ii. p. 371.

Bdrasingha, Mdhd, II. ; Baraya, Gonr, Glios, Nepal Terai ; JImikar,

Kyarda Diin ; Goin, Siiid iV:c. ; GoinjakS , Gaoni'^, Central India; Bdra-
Nenvari, Sdl-Sdmar, Mnndla ; Bhelingi pohu, Assam. Sicamjy deer of

Jerdon.

Size large. Hair moderately fine, ratlier woolly. Neck maned,

tail moderate. Muzzle elongate. No interdigital glands {Hodgson).

Skull narrow and long ;
premasillaries produced considerably be-

yond the nasals. Horns smooth, with a brow -tine nearly at right

angles to the beam, frequently bearing smaller points on its upper

surface ; sports in the axils are rare. Above the brow-tine the

beam is unbrauched for more than half its length ; it then divides

into two, each branch dividing again. In the normal adult horn

figured in the accompanying cut the inner branch bears two tines,

Fig. 175.—Skull and horns of Ccrvus duvauceli. (From a figure by Forsyth.)

the outer three, but this number is often exceeded. Some remark-

able horns are figured by Blyth I. c, one pair of them having more
than twenty points.

Colour in winter yellowish brown above, paler below, in summer
bright rufous-brown usually more or less spotted with white,
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especially along the spine, whitish or white on the throat and
belly and inside the thighs, and always white beneath the tail.

Females paler than males. Young spotted.

Dimensions. Height at shoulder 44 to 46 inches ; length nearly

6 feet ; tail 8 to inches, without hair 5 ; ear 7. Extreme length

of a skull 15-3, breadth across orbits 6. Large stags in Cooch
Behar are said to have weighed from 32 stone 12 lbs. to 40
stone 10 lbs., or 460 to 570 lbs. ('Asian," April 3rd, 1891).

Average horns measure 30 inches round the curve, with a girth of

5 at mid-beam ; extreme measurements 38 and 5*25.

Distribution. Along the base of the Himalayas from Tipper

Assam to the Kyarda Dun west of the Jumna, throughout Assam,
in a few places in the Indo-Gangetic plain from the Eastern

Sundarbans to Bahiiwalpur and to Kohri in Upper 8ind, and locally

throughout the area between the Ganges and Godu\ai'i as far east

as Mandla, this deer being common in parts of the Upper Ner-
budda valley and to the south in Bastar and the neighbourhood.
Forsyth has shown that the range of C. duvauceU in the Central

Provinces corresponds with that of the sal tree {Sliorea rohusta)

and red jungle-fowl {Gallus hanlciva). In the Denwa valley, 150
miles M'est of the main s:ll region, and not far from Pachmarhi,
an isolated patch of sal forest contains both this deer and the

jungle-fowl. I have seen heads of this stag shot in Upper 8ind

by General Marstou, and there are two on the mosque at Ghotki in

the Rohri district.

Habits. The twelve-tined deer is not found in thick forest, but
keeps on the skirts of the woods and on flat or undulating grass

plains more or less interspersed with trees. It is known as

the "Swamp-deer" in parts of Xorth-eastern Bengal, but the

term, though used as its English name by Jerdon, is scarcely

appropriate. The barasinglia is sometimes met with in open
forest. In the winter it is highly gregarious, herds of from thirty

to fifty being met with, whilst in Mandla, and probably elsewhere,

about September and October, several hundreds sometimes collect.

The rutting-season follows. At the end of March in Assam the

bucks are found in grass singly, with the horns for the most part

partly grown and in velvet, so the old horiis must there be shed as

a rule not later than February.

This deer feeds chiefly on grass. Forsyth says that it is much
less nocturnal than the sambar, and although it rests in the shade

about midday, it may be found gi-azing late in the forenoon and
again early in the afternoon. Anderson found that a male in

confinement was fond of lying in water in the hot season.

I have examined the type of 0. dimorplie, and ascertained that

it belongs to this species and not, as Blyth supposed, to C. eldi.

Mr. Thomas, I find, had made the same identification.

An allied species, C. schomburgl'i (Blyth, P. Z. S. 1863, p. 155,

1867, p. 835, figs. 6-12), eliiefly distinguished by the undivided

portion of the beam in each horn being shorter than the branches,

is found in Siam and may be met with in tlic Shan Slates east of

Upper Burma.
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366. Cervus eldi. The brow-cuUlered Deer or Thameng.

"Nondescript species of Deer," McClelland, Culc. Jour. N. II. i,

p. 501, pi. xii, figs. 1 a, 1 b.

Cervus eldii, Guthrie {teste Bhjth, P. Z. S, 1867, p. 807), Calc. Jour.

N. H. ii, p. 417, pi. xii (1842) ; Bearan, P. Z. S. 1867, p. 7-59

;

Sicinhoe, P. Z. S. 1869, p. 653, figs. 1-3 ; Sclater, Tr. Z. 8. vii,

p. 348, pis. xxxvii, xxxviii ; Brooke, P. Z. S. 1878, p. 906 ; W.
Sclater, Cat. p. 180.

Cervus (Rusa) frontalis, McClelland, Calc. Jour. N. II. iii, p. 401,

pis. xiii, xiv (1843) ; Bli/th, J. A. 8. B. xxviii.p. 296.

Panolia acuticornis, Grai/, List Mam. B. M. 1843, p. 180 (no de-

scription) ; Cantor, J. A. S. B. xv, p. 272,

Panolia platyceros, Gray, ibid. p. 181 (no description) ; Blytli, P. Z. S.

1867, p. 842, figs. 20-23.

Panolia eldii, Gray, Cat. Mam. ^c. Nejjal Sf Thibet B. M. 1846,

p. 34 ; Blyth, J. A. S. B. xxx, p. 193, xxxi, p. 334 ; id. Cat. p. 149
;

id. P. Z. S. 1867, p. 835, Bgs. 13-19 ; id. Mam. Birds Burma,
p. 45; Bearan, J. A. S. B. xxxvi, pt. 2, p. 175.

Sanynai, Sangrai, Mauipur ; Thamemj, Burmese.

Size moderate. Hair very coarse, shaggy iu winter, thick and

long about the neck in stag.s. Tail short. Skull elongate, frontal

Pig. 176.—Skull and horns of Cervus eldi.

area very narrow
;

premaxillaries much shorter than in C. duvau-

celi. Horns with an extremely long curved brow-antler joining

the beam in such a manner that the two form one continuous

curve at right angles to the pedicel. There are frequently small

2o2
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points on the upper surface of the brow-antler, and generally a

prominent snag in the axil. The beam is uubranched for a con-

siderable distance, generally more than half the length, and curved

backwards, then outwards, and lastly forwards ; towards the end
it bears a number of small points from two or three to eight or ten

or possibly more, as figured by Blyth(P. Z. S. 1867, I. c). Curve
of the two horns seldom exactly corresponding ; those figured on
the preceding page are typical, but perhaps with fewer branches

than usual. BIytli shows that horns of this deer from Mergui and
the Malay Peninsula are shorter and have commonly two or three

vertical snags on the brow-antler. In the Siam form (Panolia

platyceros) the upper part of the beam is flattened and bears

several small points on its posterior edge.

Colour. Males in winter are said to be dark brown, almost

black, in summer fawn-coloured ; does are paler rufous fawn. The
lower parts are white in summer, pale brown in winter. No
caudal disk. A white mark above the eye is shown in Sclater's

figure of the summer gai-b. The very young are spotted.

Dimensions. (Stags about 4:5 inches, does 42, in height at the

shoulders. I can find no other measurements. The basal length

of a male skull is 11"75, extreme length 13*4, orbital breadth 5*4.

AA'erage horn? measure about 40 inches from the tip of the brow-
antler to the end of the horn ; one of a pair in the British Museum
is 54 long, or 35"5 from the burr to the tip ; but 3S'25 without the

brow-antler is said to have been measm-ed. Beavan says that males
weigh 210 to 245 lbs., females about 140 lbs. : this is perhaps the

weight of cleaned carcases.

Distribution. The valley of Manipur, and thence southwards in

suitable localities throughout Burma and the Malay Peninsula
{Cantor), also in Cambodia and Hainan, always in flat alluvial

ground.

Habits. These have been described by Lieut. Eld (the discoverer

of the species) and Captain Beavan. C. eldi inhabits grassy and
swampy plains, and is usually seen in herds of from 10 to 50 or

more ; occasionally much larger numbers are found associating.

They may enter the fringe of the forest in places for shade during
the day, but they generally keep in the open plain. In some
places in the Irra\A addy delta, and in Martaban, they are found in

plains where, during the dry season, no fresh water is procurable.

They are frequently seen in swamps, and feed on wild rice and
other plants growing in such places.

The stags commence to shed their horns in June in Manipur ; in

Lower Burma the horns are lost about September. The rutting-

season in Burma lasts from March till May ; tlie young, usually

one at a birth, are born in October and November. Males bt>gin

to acquire horns in the second year, and are in their prime when
about seven years old. The sexes begin to breed at the age of

eighteen months.
The call of tlie female is a short barking grunt, that of the male

is lower and more prolonged, and is most frequently heard in the
ruttiug-season.
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367. Cervus unicolor. The Sdmhar or liusa Deer.

Middle-sized mid Great Axis, Pennant, Hist. Quad. p. 106 (1781).

Cervus unicolor and C. albicornis, Bechstein, AUr/eni. Uebers. d.

vierfils. Tliiere, \, p. 112 (1799).

Cervus niger, Blainv. Bull. Soc. Phil. 1816, p. 76, tei^te Blyth, J. A,
S. B. xi, p. 449.

Cervus hippelaphus, Cm\ Oss. Foss. ed. 2, iv, p. 40, pi. v, figs. 31-
3.5, 42 (1823) ; Duvaiicel, As. Res. xv, p. 157, pi. i (1825) ; Elliot,

Madr. Jour. L. S. x, p. 220 ; BlytJt, J. A. S. B. xi, p. 449, xx,

p. 174 ; ? Brooke, P. Z. S. 1878, p. 903 ; W. Sclater, Cat. p. 179.

Cervus equinus, Cue. ibid. p. 45, pi. v, figs. 37, 38, 46 (1823) ; Si/kes,

P. Z. S. 1831, p. 104 ; Brooke, P. Z. S. 1878, p. 901.

Cervus aristotelis, Ciiv. Oss. Foss. ed. 3, iv. p. -503, pi. xxxix, fig. 10

(1825) ; Bl>/th, J. A. S. B. xi, p. 449 : Brooke, P. Z. S. 1878, p. 901

:

W. Sclater, Cat. p. 176.

Cervus lescheuaultii, Cuv. ib. p. 506, pi. xxxix, fig. 9 (1825).

Cervus (Rusa) hippelaphus, unicolor, aristotelis, and equinus, Ham.
Smith, Griffith's An. Kinr/d. iv, pp. 105-112 (1827).

Cervus jarai, Hodqson, Gleanings in Sc. iii, p. 321, pi. xxi (1831)

;

id. J. A. S. B. \, pp. 66, 115, pi. v.

Rusa jaraya, nepalensis, and heterocervus, Hodgson, J. A. S. B. x,

p. 914 (1841) (no descriptions).

Axis pennantii, Grag, List Mam. B. M. p. 180 (1843).
Rusa aristotelis. Gray, List Mam. B. M. p. 179 ; Blyth, Cat. p. 150 ;

id. Mam. Birds Burma, p. 45 ; Jerdon, Mam. p. 256 ; Gilbert,

Jour. Bomb. N. H. Soc. iii, p. 224.

Rusa hippelaphus, Kelaart, Prod. p. 83.

Rusa equina, Cantor, J. A. S. B. xv, p. 271.

Sdmbar, Sdmar, H. ; Jarao J , Jarai $ , Nepal ; Mahd, Terai ; Meril,
Mahr. of Ghats ; Ma-ao, Mauk, Gond ; Sdram, Ho-Kol ; Kadave, Kadaba,
Can. ; Kennadi, Tel. ; Kadumai, Tarn. ; Gona Rusa, Cing. ; Gous, Gaoj,
Bhalongi § , E. Bengal ; Klidt-khowa-pohu, Assam ; Sacha, Daphla ;

Ts/^ft^, Burmese ; Takhau, Hseukhau, Kheu, Karen; Rusa, Rusa-etam,
Malay.

The largest Indian deer. Ears large. Hair coarse. Neck and
throat of the adult male covered with long hair forming an erectile

mane. Muffle large. Orifices of infraorbital glands very large

and capable of eversion. Tail moderate. Interdigital glands

wanting, according to Hodgson. Molars markedly hypsodont,

with small accessory columns. A deep lachrymal fossa ; auditory

bulla slightly inflated and rugose. Horns each normally with but

three tines and very rarely bearing more, irregular points or sports

being less common than in most deer ; the brow-antler meets the

beam at an acute angle ; the two upper tines generally subequal

in Indian heads, but very variable in form and proportion.

Colour almost uniform dark brown throughout, sometimes greyer,

sometimes with a slight yellowish tinge, scarcely paler below.

Females and young paler and more rufous than males. Chin,

inside of the limbs near the body, lower surface of the tail, and

inner part of the buttocks yellower, sometimes dull yellowish

white. Toung not spotted at any stage. Some old males are very

dark-coloured, almost I)lack or dark slaty grey.
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Dimensions. Height at shoulder of males 48 to 5G inches, and

it is said e\en more ; length G to 7 feet, tail 12 to 13 inches, ears

7 to 8. Females are smaller. A male skull measures in basal

length 14-2 inches, extreme length 15-7, orbital breadth 6-7. A
very large stag killed in Cooch Behar is said to have weighed

700 lbs. (51 stone), smaller but still fine male animals about 560

(' Asian,' April 3rd, 1891, p. 3). Horns vary enormously ; any

over 35 inches in length are of good size, and such are seldom, if

Fig. 177.—Skull and bonis of CcmtK jIo?: (From Forsvtli.)

ever, seen out of India. The largest recorded measured 48 inches,

l)ut the girth at mid-beam was only 6 ; horns 35-5 and 38 inches

iu length have been found to have a girth of 8*25 inches halfway

up the beam, and 8*5 has been measured in horns 41 inches

long.

Distribution. Almost Ihroughout the Oriental region wherever
there is undulating ground or liilly country with forest, but the

forms in some of the Malay Islands appear to be specifically

distinct. The siimbar ascends the Himalayas iu places to 1)000
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or 10,000 feet, and is common on the summits of the ranges in

Southern India and Ceylon. It is not common on alluvial flats,

though it is occasionally found on them, at considerable distances

from any hills. It is, of course, wanting in the treeless plains of

the Punjab, 8ind, and Western Eajputana.

Varieties and Nomenclature. This fine deer appears to have been

fii'st mentioned by Pennant, who described it as tlie middle-sized

and greater Axis (^Cervus axis unicolor and C. axis major of Kerr).

To these forms the names of Cervus unicolor and C. alhicornis

were applied by Bechstein. Cuvier, in the second edition of his

• Ossemens Fossiles," named different varieties C. liippelaphus and
C. equinus, and two years afterwards added the names of 0. aristo-

telis and C. hschenatiltii, given to horns only. Why the name
C. aristoteUs, given'to an abnormal horn, has been preferred for the

Indian Sambar it is difficult to say. The name C. unicolor, era-

employed by Hamilton Smith, is prefei\ible on account of both

priority and suitability, being an appropriate term for the only

Indian deer with unspotted young.

Continental forms of sdmbar do not greatly vary in size, though

some Malay Island varieties are very much smaller. Horns from

the Himalayas, Assam, and Burma are inferior in size to those

from Central India and Bengal. Moreover, whilst in Indian

heads the two upper tines generally are nearly equal in length, in

Burmese heads the inner tine is considerably shorter than the

outer, and the brow-antler is much longer in proportion to the

others, as in the Malay form usually called O. equinus. The name
C. 7ii2)p)elap7ms is by Brooke and others applied to a Malay variety

in which the inner tine is the longer. But all the three names
were by Horsfield and others used for varieties found in the

Peninsula of India. Elliot showed that these passed into each

other, and Blyth, correctly as I believe, united the Himalayan,

Burmese, and Malay races with the Indian.

Habits. This is the woodland deer of South-eastern Asia gene-

rally, and is more widely and generally distributed than any other

species. Although it does not shun the neighbourhood of man to

the same degree as Bos ijaurus does, it is only common in wild

tracts of country. It comes out on the grass slopes where such

exist, as in the Nilgiris and other hill-ranges, to graze, but

filways takes refuge in the woods. It is but rarely found asso-

ciating in any numbers ; both stags and hinds are often found

singly, but small herds from four or five to a dozen in number

are commonly met with. Its habits are nocturnal ; it may be

seen feeding in the morning and evening, but it grazes chiefly at

night, and at that time often visits small patches of cultivation

in the half-cl'^ared tracts, returning for the day to wilder parts,

and often ascending hills to make a lair in grass amongst trees,

where it generally selects a spot well shaded from the sun's rays.

It feeds on grass, especially the green grass near water, and various

wild fruits, of which it is very fond, but it also browses greatly

on shoots and leaves of trees. It drinks, I believe, daily, though
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Sterudale doubts this ; it certainly travels long distances to its

driuking-places at times.

The rutting-season is about October and November in the

Peninsula of India, but, according to Hodgson, in spuing in the

Himalayas. At that time Siimbar collect in larger numbers, and

the loud roaring call of the stags is often heard in the morning

and evening and sometimes late at night. The period of gestation

is eight mouths, and a single young one is generally born at a

time. The horns are usually dropped in March in the Peninsula,

and about April in the Himalayas, but all stags do not lose their

horns at this time. I have shot them myself in the Central Pro-

vinces in April and May with fully developed horns ; and Porsyth,

who paid particular attention to this characteristic of the sambar,

not only insists upon the fact that stags with perfect horns may
be found at all seasons, but declares that individual stags to his

knowledge retained their horns for successive years.

The stag's call, already mentioned, is termed by McMaster a
" loud and somewhat metallic-sounding bellow," whilst the hind's

call, a sharper but fainter note, is described as a " faint grunting

low " by the same authority, who has given an excellent account of

this animal's habits in his ' Notes on Jerdon.' There is also a

sharp snort or cry of alarm caused by the presence of a tiger or

panther, or by the sight of man.
The speed of a sambar is very moderate, and if found on ground

where riding is possible, a rare event, any fairly good horse with

a rider of moderate weight can catch either stag or hind. All

species of Cervus, I believe, can be ridden down without much
difficulty. I have heard of both spotted and hog deer being

speared in favourable localities. Sambar are usually driven by
beaters, or stalked, but in Ceylon it was at one time the practice to

hunt them with deer-hounds and kUl them with a knife, as described

in Sir S. Baker's ' Rifle and Hound in Ceylon.' They are very tena-

cious of life, and often take several bullets before they fall. Many
are killed by tigers and wild dogs. The stags fight much amongst
themselves, the brow-antler, as in all deer, being the principal

weapon of offence, and the wound it inflicts has the reputation of

being very deadly. The flesh of the sambar is coarse, but well-

flavoured, the marrow-bones and tongue being usually retained by
sportsmen for themselves ; but as most Hindoos will eat deer with
antlers, the meat is seldom wasted in India, as that of wild cattle

and pigs often is.

368. Cervus axis. The qwtted Deer.

Cervus axis, Bnvl. Syst Be//. An. p. 312 (1777) ; Elliot, Mad. Jour.
L. 8. X, p. 221; Bhith, J. A. S. B. xi, p. 1202, xxii, p. 415;
Brooke, P. Z. S. 1878, p. 907 ; Baveiiscroft, P. Z. S. 1883, p. 465;
W. Sclater, Cat. p. 181.

Cervus nudipalpebra, 0<jilhf, P. Z. 8. 1831. p. 136.
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Axis major cnicl minor, Hodgson, J. A. S. B. x, p. 914 (1S41), no
descriptious ; xvi, pp. 691, 711 ; xvii, pt. 2, p. 486.

Axis maculata, Gratj, List Mam. B. M. p. 178 (1843) ; Kektarf,

Prod. p. 82 ; Adams, P. Z. S. 1858, p. 530 ; B/i/th, Cat. p. 152
;

Jerdon, Mam. p. 260.

Chital, Chitru, Jhdnk, H. ; Chatidah, Bhdgalpur ; Boro khutii/a,

Beng., Rungpore ; Buriya, Gorakhpur ; Liipt, Kars, Gond ; Ddrkdr,
Korku; Pasta, Ho-Kol ; Sdning, Sdraga, Jati, Mil'ka, Can. ; Diipi, Tel.

;

Pali-mnn, Tani. Mai. : Tic Midia, Cing.

Fig. 178.—Skull and horns of Cervus «,r?s (horns after Forsj'th).

Size moderate. No mane. Molars very hypsodont. Muffle as

in C. unicolor. Tail long, pointed. Interdigital glands in hind

feet only {Hodgson). Upper canines generally wanting (Hodgson
states that he has found them in both sexes). Horns normally

with three tines, a brow-antler which joins the beam at rather less

than a right angle, and two upper tines of which the outer is

always much the longer. Sports or irregular points in the axil of

the brow-tine very common ; few fine horns are without them, but

other additional points are rare.

Colour rufous fawn, spotted throughout the body with white at

all seasons and all ages, A dark dorsal stri])e from nape to end of

tail, bordered by a single or double row of \^hite spots on the back.

Low down on the sides the white spots sometimes blend into a
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horizontal line. Chin and npper throat, belly, inside of limbs, and

lower surface of the tail white. Head brownish unspotted, the

face darker. Ears brown outside, wliite within. A melanoid

variety indistinctly spotted occasionally occurs (C. nudipnlpehra).

Dimensions. Height of males at shoulder 36 to 38 inches in

Central and Xortheru India, length 4| to 5 feet. A female

measured 30 inches high, 53 long; tail with hair 12|, without 10.

In Southern India the height is considerably less, 30 to 34 inches

according to Jerdon. But an Anaimalai male measured by Hornaday
was nearly 36 inches high, 62 long, and weighed 145 lb. Basal

length of a large male skull 9-75, orbital breadth 4-7. Horns of

the larger variety have been measured 38 and 38'75 inches long

round the curve, with a girth of 4 at mid-beam and 5"75 at the

base above the burr. Ordinary horns measure about 30 in length,

but heads from Bengal and Southern India are generally smaller.

Distribvtion. The spotted deer is found nearly throughout India

and Ceylon. It occurs at the base of the Himalayas, not, how-

ever, ascending the mountains beyond the lower spurs, from the

neighbourhood of the Sutlej to Nepal, but not in Sikhim. It is not

found in the Punjab plains, nor in Sind, and only to the eastward

in Eaiputana ; it is wanting also in Assam and to the east of the

Bay of Bengal, but common in the Sundarbaus, apparently as far

east as Mymensing (J. A. S. B. xxii, p. 415), throughout Bengal

and Orissa, the N.W. Provinces, Central India, Mysore, Malabar,

and Ceylon, in all suitable localities. It ascends the hills of

S. India in places to about 3500 or 4000 feet.

Varieties. With the exception of the rare melanoid form already

mentioned, the only variation, so far as I know, is in size. The
spotted deer of Lower Bengal, Malabar, Southern India, and

Ceylon are considerably smaller than those of the North-west and

Central Provinces, and of the hills of Orissa and Vizagapatam.

Hodgson proposed the name of jLvis minor for the smaller i-ace,

and Jerdon was inclined to regard it as distinct, but there is

now a general agreement that the two forms are merely local

varieties.

Hahits, The especial habitat of this deer, perhaps the most

beautiful in form and coloration of the whole family, is amongst

bushes and trees near water, and in bamboo-jungle. The spotted

deer is found both in hilly ground and on alluvial plains. It never

goes far from its drinking-places. So long as it has a wild tract

of bush or ravines for shelter, it appears to care little for the

neighbourhood of man. Many of its favourite haunts are in some

of the most beautiful wild scenery of the Indian plains and lower

hills, on the margins of rippling streams with their banks over-

grown by lofty trees, or in the grassy glades that open out amidst

the exquisite* foliage of bamboo clumps. Spotted deer are

thoroughly gregarious and associate at all times of the year in

herds, sometimes of several hundreds. They are less nocturnal

than sambar, and may be found feeding for three or four hours

after sunrise, and again in the afternoon for an hour or two before
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sunset. They generally drink between 8 and 10 o'clock in the

morning, the time varying with the season of year, and repose

during the day in deep shade. They swim well, and take readily

to water. They both graze and browse.

There is, I believe, much variation in the ruttiug-season, which,

according to Hodgson, begins in September. It is generally in the

cold season in Northern India, but I am under the impression that

young fawns are born almost throughout the year. Certainly

there is great irregularity as to the period of dropping the horns,

and bucks with perfect antlers may be found at all seasons. The
call of the spotted deer is a peculiar, loud, hoarse barking sound,

easily recognized but difficult to describe. This deer also utters a

shrill alarm crv. The period of gestation is 8 months (P. Z. S.

1863, p. '2'30), or G according to Hodgson (J. A. S. B. xvi, p. 691).

The flesh is dry as a rule, but if kept till tender is excellent.

369. Cervus porciniis. TJie Hog-deer.

Cervus porcinus, Zimvi. Spec. Zool. Gtuu/. Quad. p. 532 (1777)

;

McClelland, P. Z. S. 1839, p. 150 ; Huiton, J. A. S. B. x\; v. l-"30

;

Brooke, P. Z. S. 1878, p. 902 ; TV. Sclafer, p. 178.

llyelaphus porcinus, Sundevall, Komj. Yet. Ah. Handl. 1844,

p. 181 ; Adams, P. Z. S. 1858, p. 530 ; Blijth, Cat. p. 153 ; id.

Mam. Birds Burma, p. 45.

Axis oryzus, Ktlaart, Prodr. p. 83 (1852) ; Blt/fJi, J. A. S. B. xxiii,

p. 217.

Axis porcinus, Jerdon, Mam. p. 262.

Pdrd, H. (also Sindhi and Punjabi); Dodar, Rohilcund; Khar
layuna, Nepal Terai : Nutrini Jiaran, Beng. ; Wil-muha, Cing-. ; JJarai
or Dayai, Ijurmese.

Size small. Legs shorter in proportion. Tail rather long.

Frontal region of skull narroA^'. No upper canines. Horns small,

on longish pedicels. Each horn with 3 tines, the brow-antler

meeting the beam at an acute angle, outer upper tine exceeding the

inner.

Colour. Brown, more or less rufous or yellowish, the hairs with

pale tips, producing a minutely speclded appearance. Lower parts

paler. Ears white inside, and tail white beneath. In summer the

fur is paler, more rufous and more or less spotted with pale brown
or white. The spots are probably not always developed, and they
soon disappear : they are sometimes limited to one or two rows on
each side of a dark dorsal stripe. Some doubt has been expressed

as to whether adults are ever spotted, but I watched the assump-
tion of the spotted summer garb for 2 or 3 years in several adults

kept in the Calcutta Zoological Gardens. The young up to about
six months old are spotted throughout the body.

Ditnensions. Height at shoulder about 24 inches ; length from
muzzle to root of tail 42 to 44, tail with hair 8. A male skull

measures 8"6 in basal length by 4-1 in orbital breadth. The horns
are generally small, and do not often exceed 10 or 12 inches in
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leno'tli. The longest recorded are a little over 20 inches long

with a girth at mid-beam of 3-5.

Distribution. In the Indo-Gangetic plain everywhere from Sind

and the Punjab to Assam. The hog-deer is common in the Terai,

but never ascends the hills. It is found also in 8ylhet and

throughout Burma to Tenasserim in alluvial flats. It may range

some distance into the Peninsula along the course of the Gaugetic

tributaries like the Soaue ; but although it is said by Forsyth to be

found in the Central Highlands east of Mandla, and by Ball to

Fig. 179.—Skull and horn of Cervus porcinns.

have been seen by him distinctly in Jeypore near Vizagapatam, I

think the existence of the animal in both localities needs con-

firmation. As a rule, it is certainly not found in the Peninsula of

India ; reports of its occurrence in parts of the Bombay and

Madras Presidency being due to the use of the term Hog-deer for

TrcKjuIus mnninna and perhaps for Ccrviihiii munfjac, on account

of tiieir bearing tusks. Some true hog-deer occur in Ceylon, but

are confined, as I learn from Mr. Hugh Ne^•ill, to a small area be-

tween Matura and the Kaltura Eiver, and have almost certainly

been introduced.

Habits. The hog-deer is an inhabitant of alluvial plains, and is

almost if not quite restricted to them. It abounds in some of the

grass-jungles, keeping as a rule to grass of moderate height,

mixed" with tamarisk and other bush, rather than to the masses of

grass 12 to 30 feet in height that form th(^ fa^ourite haunt of tlu>

buffalo and rhinoceros. It is sometimes found amongst high

trees, but not so often as on grassy plains, llog-deer are not
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gregarious, it being rare to find more than two or three together,

though several may be met with in the same small tract. As a

rule, however, individuals of both sexes are solitary. These animals

are somewhat ungainly in their movements ; they run awkwardly,
with the head low. As already stated, they have frequently been
speared, but generally give a good run before being caught

;

they are naturally more often found on ground suitable for riding

than other Indian deer. Generally they are shot off elephants.

The rutting-season is in September and October according to

Jerdon. The period of gestation is 8 months (P. Z. S. 1SG3,

p. 230). The bucks drop their horns generally in April.

Subfamily MOSCHINtE.

No horns in either sex. A gall-bladder present, as in the

Bovidce. A simple orifice to the lachrymal canal, situated just

within the anterior margin of the orbit. Hemispheres of brain

but shghtly convoluted. Cotyledons of placenta arranged in a

peculiar linear order. A single genus.

Genus MOSCHUS, L. (1766).

Upper canines in both sexes, greatly developed in males and
projecting considerably beyond the mouth. Skull very similar in

Pig. 180.—Skull of Mosckiis moschiferus.

form to that of Cervus. Outer metatarsals wanting; the distal

extremities of the outer metacarpals present; all the outer toes
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have well-developed phalanges. No infraorbital or interdigital

glands. A peculiar sac-like gland in the male, situated beneath

the skin of the abdomen, immediately in front of the preputial

aperture. This is the musk-gland. Campbell (J. A. S. B. vi,

p. 118) and Hodgson (o^j. cit. x, p. 795) have described another

gland with an elliptical orifice on each side beneath the tail, also

peculiar to the male. Vertebrae : C. 7, D. 14, L. 5, S. 5, C. 6.

The anatomy has been described by several writers, especially

Pallas (8pic. Zool. xiii, 1779), Campbell and Hodgson U. c,

Flower (P. Z. S. 1875, p. 159), and Garrod (P. Z. S. 1877, p. 287).

Several species have been proposed on account of differences in

coloration, but these distinctions appear due to individual varia-

tion. Recently Biichner has described an additional species from

Kansu, east of Tibet, as M. sifankus.

370. Mosclius moscMferus. Tlte Musl--dcer.

Mosclius moscliiferus, L. St/sf. Nat. i, p. 91 (1760) ; Hutton^

J. A. S. B. vi, p. 935 ; Hoch/soii, J. A. S. B. xvi, p. 093. xvii,

pt. 2, p. 480 ; Adams, P. Z. S. 1858, p. 528 ; Bh/th, Cat. p. 157 ;

Jerdon, Mam. p. 200: A. Mihie-Edio. Aim. Sc. Naf. (5) ii,

» p. 154, pi. iv,{ig. 1 ; id. Bec/i. Mam. ]). 170, pis. xix, xx ; Blanfovd,

J. A. S. B. xli,'pt. 2, p. 39 ; Li/dekkei; J. A. S. B. xlvi, pt. 2,

pp.280, 287, xlix, pt. 2, p. 4; 'Scun>/, P. Z. S. 1881, p. 209;

W. Sclatev, Cat. p.l72.

Musk-deer, Hodf/son, Gleanings Sc. iii, p. 320, pi. xxi (young).

Mosclius chrysogaster, leucogaster, ami saturatus, Horh/son, J. A.

S. B. viii, p. 203, xi. p. 285.

Kastura, Mnshk, H. ; Pdos, Rons, Kaslnnir ; La, Ldica, Tibetan ;

Rilijo, Ladak ; Bcna, Masai: ndba, Garliwul and Kumaun.

Hair of peculiar texture—long, coarse, brittle, minutely wavy,

and composed of a substance resembling pith. Iambs long, the

hinder considerably the longer. Hoofs narrow, pointed ; lateral

hoofs greatly developed. Ears large. Tail very small, glandular,

and marked with a terminal tuft in males, hairy in females. The

canines in the male are frequently 2 to 3 inches in length.

Colotir rich dark brown, more or less speckled and mottled with

"•rey, the hairs having a subterminal white ring and blackish tips.

The basal three-fourtlis or moi-e of the hair on the body is white.

Lower parts and inside of limbs paler ; chin, inner borders of ears,

and inside of thighs whitish ; a white spot in some (the young ?)

on each side of the throat. Some individuals are paler, others

yellowish in tint. Hodgson's variety c?iri/so(/aster is described as

bright sepia-brown above, sprinkled with golden red, and the lower

parts golden red or orange. Adams describes another form as

" very dark on the upper parts with black splashes on the back

and hips, underparts wliite or a dirty white." This corresponds

to Hodgson's lencogaster. Others, he says, "are of a yellowish

white all over the\ipper parts, with the belly and inner sides of

the thighs white." Jerdon mentions a Kashmir varietv with
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grizzled grey spots in lines on the back. The young are spotted

with white, or yellowish white ; those from Kashmir are much
paler in colour than Eastern Himalayan individuals.

Dimensions. Height of male at shoulder about 20 inches, at

croup about 22 ; length, nose to rump, 36; tail without hair 1| to

2 ; ear 4 : weight of a female about 20 lbs. A male skull measures
5-15 in basal length, 2*7 in breadth across the orbits.

Distribution. Throughout the Himalayas as far west as Gilgit,

at elevations exceeding 8000 feet (in Sikhim in the summer above

12,000)j in forest and brushwood. Also in Tibet and other parts of

Central Asia as far north as Siberia.

Habits. The musk-deer is a solitary animal, more than two
being seldom if ever seen together. It frequents wooded slopes,

often very steep, and, as Kinloch says, resembles a hare in its

habits, making a " form " in which it remains throughout the day,

and moving about to feed in the mornings and evenings. It is

very active and surefooted, its large lateral hoofs apparently giving

it the means of holding on to slippery and precipitous rocks, and
it progresses by a series of bounds, sometimes of great extent. It is

by no meaus shy where it has not been much hunted.

The food of the musk-deer is, by Adams, said to consist of

grass and lichens, by Kinloch of leaves and flowers. This animal's

fur is admirably adapted as a defeuce against cold. According to

Adams, no cry has been observed, even in the rutting-season ; the

only sound this animal has been known to make is a series of

harsh sci-eams that it utters when captured.

The breeding-habits were observed by Hodgson in a pair kept

in captivity at Katmandu. The rutting-season was in January, the

period of gestation about 160 days, and a single young one was
born in June. Two are sometimes, but not usually, produced

;

the young procreate before they are a year old.

The musk, the contents of the abdominal gland, is only

developed at the rutting-season, and is a brown soft mass with a

peculiar well-known odour. An ounce is about the average pro-

duce of one animal. Many musk-deer are snared in nooses, others

shot to secure the " musk-pod," which is an article of commerce.

The flesh of the animal is excellent, and free from any musky
flavour.
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TRAGULINA.

Family TRAGULID^.

This being the only family of the present section, the characters

may be given nnder one heading. The dentition is i. -, c. ~,
pin. .^, m, ^y, as in most Oervidce. The fibula is complete. There

are four toes, with fully developed phalanges and metapodials on

all feet, the middle metapodials generally confluent. Navicular,

cuboid, and ecto-cuneiform bones of tarsus united. The members
of this section are true ruminants, but the stomach is composed of

only three distinct compartments, the manyplies or third cavity of

the Pecora beins: rudimentarv. Placenta diffused.

Fig. 181.— Skull of Tiaguhis nitimnna <^ , X -5.

The TrcKjulkld' are small animals with very slender limbs and

high hind-quarters, inhabiting forests. Of the only two living-

genera one, Borcatherium (lIi/omosc7ms), is West-African, the other,

Tnigulus, is Oriental. The type is less specialized than that of the

Pecora, and it is not surprising to find many extinct forms of

Tragidina in the Upper Eocene and Miocene of Europe and

America, whilst in India two species of Dorcatlierium (now peculiar

to Africa) and one of Trai/ulus have been described from the

Pliocene 8iwaliks.

Genus TRAGULUS, Brisson (1756), partim.

Syn. Meminno, Gray.

Size small or very small. Metapodials confluent. A large

muffle occupying the terminal portion of the muzzle. No infraorbital.
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interdigital, or iugiiinal glands. 8kull elongate and compressed

anteriorly ; occiput narrow. Brachydont and selenodout ;
premolars

with a pointed triangular crown, the profile becoming almost tri-

cuspid with age ; upper canines in males long, exserted, short in

females. Mammae 4. Hair in all species fine and close.

Siinoims of Indian, Ceylonese, and Burmese Species.

a. Body spotted ; cliin and throat hairy 7'. meminna, p. •555.

b. Body not spotted; skin between rami of

mandible naked.

a'. Larger; hind foot and tarsus 5'6 to G
inches T. aapu, p. 557.

y. Smaller; hind foot and tarsus 4'4 to 5
inches T.javanicus, p. 556.

371. Tragulus meminna. The Indian Chcvrotain or House Deer.

Fig. 182.

—

Tragulus meminna.

Mosehus meminna, Erxl. Syst. Regn. An. p. 322 (1777) ; Sykes, P.

Z. S. 1831, p. 104 ; miot, Mad. Jour. L. S. x, p. 220 ; ^Tickell,

Calc. Jour. N. S. i, p. 420 ; Bbjth, J A. S. B. xi, p. 96.

Meminna indica, Gray, List Mam. B. M. 1843, p. 172 ; Kelaart,

Prod. p. 81 ; Blyfh, Cat. p. 155 ; id. P. Z. S. 1864, p. 483 •

Jerdon, Mam. p. 269.

Tragulus meminna, A. Milne-Edwards, Ann. Sci. Nat. (5) ii, p. 160,

pi. iii, fig. 2, pi. X ; W. Sclater, Cat. p. 189 ; Thomas, P. Z. S.

1891, p. 385.

Pisura, Pisora, Pisai, H., Mahr. ; Jitrai haran, Beug. ; Gandiva, Uria

;

Yar, IIo-Kol ; Kuru-pa7idi, Tel. ; Kuravi-pani, Tarn. ; Kur-pandi, Can.

;

Walmuha, Cing.

No naked glandular area on throat. Tarsus hairy all round,

except behind close to the hock. Tail short.

Colour. Upper parts brown, darker or paler, minutely speckled

with vellow ; the hairs brown at the base, black to\\ards the end,

2p
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with a yellow ring a short distance from the tip. Sides spotted

with white or buff ou a brown ground, the spots elongate and
passing into longitudinal bands. Lower parts M'hite ; throat with

3 white stripes, one in the middle pointed in front, and an oblique

one on each side.

Dimensions. Height at shoulder 10 to 12 inches, length from nose

to base of tail 18 to 22 inches, tarsus and hind foot about 5'3,

tail 1 to 1"5
: weight 5 to 6 lb. A good-sized male skull from the

JShevroy hills measures 4*5 in extreme, and 3'85 in basal length,

and 2 in zygomatic breadth.

Distribution. Ceylon and Southern India in forest at elevations

below 2000 feet, extending northwards to Orissa, Chutia Nagpur,
and the Eastern Central Provinces; also along the AV^estern Ghats
to north of Bombay. I have never heard of this animal in Bengal
proper, Behar, the North-west Provinces, Eajputana, the Bombay
Deccan away from the Western Ghats, Berar, nor the Central

Provinces ^est of Jubbulpore, Seoni, and Nagpur (Sterndale lias

recorded its occurrence near Seoni). Hodgson included it in his list

of Nepal mammals, but appears never to have obtained a specimen,

though Blyth refers to a Nepalese specimen in his Catalogue. I think

the occurrence of this species in Northern India requires confirma-

tion. If it occurs, it must be very rare. Jerdon also questioned

its existence to the northward.

Habits. A good account is given by Tickell. He says this species

" is found throughout the jungly districts of Central India {i. e.

Chutia Nagpur), but from its retired habits is not often seen. It

never ventures into open countzy, but keeps among rocks, in the

crevices of which it passes the heat of the day, and into which it

retires on the approach of an enemy. In these the female brings

forth her young, generally two in number, at the close of the

rains or the commencement of the cold season. The male keeps

with the female during the rutting-season (about June or July),

at other times they live solitary.'"

Like all the Trarjulidce this animal has a peculiar walk on the

tips of its hoofs, which gives the legs a rigid appearance, and there

is a common idea that it has no knee-joints. It is timid, but gentle

and easily domesticated, and has bred in confinement. The only

sound it has been observed to utter is a feeble bleat. It is crepus-

cular in its habits.

372. Tragulus javanicus. The Utile Malay Chevrotain.

Moschus javanicus, Gmelin, Syst. Nat. i, p. 174 (1788).
Moschus kaucliil, liaffles, Tr. L. S. xiii, p. 262 ; Gray, P. Z. S. 1836,

p. 64.

Tragulus kanchil, Grray, List Mam. B. M. p. 173 ; Cantor, J. A. S. B.
XV, p. 268 ; Blyth, J. A. S. B. xxvii, p. 276 ; id. Cat. p. 156 ; A.
Milne-Edw. Ann. Sci. Nat. (5) ii, pp. Ill, loO, pi. ii, fig. 3, pi. ix;

Blyth, P. Z. S. 1864, p. 483; id. Mam. Birds Burma, p. 44;
Thomas, P. Z. S. 1886, pp. 72, 79 ; W. Sclater, Cat. p. 189.
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Tragulus javanicus, A. Milne-Edw. t. c pp. 103, 157, pi. ii, tig. 1
;

Blyth^ P. Z. S. 18G4, p. 483 ; Thomas, P. Z. S. 1891, p. 385.
Tragulus pelaudoc, Blyth, J. A. S. B. xxvii, p. 277 ; id. Cat. p. 156.

Ytin, Burmese ; Kanchil, Pelandoc, Malay.

A naked glandular area beneath the chin, between the rami of

the mandible; tarsus naked behind throughout, carpus ahnost
naked behind. Tail long.

Colour. Above brown, more or less rufous. Back ia old indivi-

duals nearly black, but always more or less mixed with rufous or

yellow, from some of the hairs having a yellow ring near the end.

Hair at base light brown. Sides paler ; nape and upper surface of

neck almost or quite black, contrasting with the light brown of the

sides. Lower parts white, variously mixed with light rufous and
usually with a median narrow brown or rufous line throughout the

breast, in front of this is a brown cross band and on the fore neck
an arrowhead-like brown mark, sometimes imperfect, with three

white stripes, one median, within the arrow-head, the other two
diverging, one on each side, outside of it ; the last two joining on
the throat. Eump rufous, inside of thighs and intermediate space

always white ; tail rufous-brown above, white below.

Dimensions. The largest adults measure : nose to root of tail 18*5

inches, tail 3 {Cantor)., tarsus and hind foot 4*4 to 5. Basal length

of a male skull 3-4, extreme length 3*95 ; zygomatic breadth 1'9.

Distribution. Malay Peninsula and Islands, extending as far

north as Yay in Tenasserim, also to Cambodia and Cochin China.

This species is common in Sumatra and Java.

Habits. Very similar to those of T. msminna. This chevrotain

inhabits dense thickets and is said to be very abundant in the

mangrove-jungle along the coast of Tenasserim and the Malay
Peninsula. It is timid and very delicate, though it is easily tamed,

and occasionally has been known to breed in confinement. It pro-

duces one or two young at a time. Except the Eoyal Antelope,

Nanotragus pygmceus, the present is the smallest living Ungulate.

373. Tragulus napu. The larger Malay Chevrotain.

Moschus javanicus, Raffies, Tr. L. S. xiii, p. 262 ; Gray, P. Z, S.

1836, p. 64 ; nee Gmdin.
Moschus napu, F. Ciiv. Hist. Nat. Mam. pi. 329 (1822).

Tragulus javanicus, Gray, List Mam. B. M. 1843, p. 173; Canttr,

J. A. S. B. XV, p. 269 ; Blyth, J. A. S. B. xxvii, p. 277; id. Cat.

p. 155.

Tragulus fuscatus, Blyth, J. A. S. B. xxvii, p. 278.

Tragulus napu, A. Milne-Edw. An. Sci. Nat. (5) ii, pp. 106, 158,

pi. ii, fig. 2, pi. viii; Blyth, P. Z. S. 1864, p. 483; Blanford, J. A.

S. B. xlvii, pt. 2, p. 166 ; Thomas, P. Z. S. 1886, p. 71, 1891, p. 385;

W. Sclater, Cat. p. 190.

Napu, Malay.

A naked tract on the throat, the tarsus naked behind, and the tail

long as in T. javanicus. Size larger.

2 p 2
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Coloar. Upper parts yellowish or rufous-brown, sides greyer.

Hair on back light brownish orange with black tips, no subtermiual

pale ring. On the sides the basal portion of the hair is whitish.

Forehead and nape blacker, but the borders of the black area ill-

defined. Lower parts white, generally a brown median line on the

breast, the chest and lower abdomen white and an intermediate

tract brownish. Throat and fore neck brown, with 5 white bands

more or less distinct, a median band on the chest and two obliciue

lines on each side in front on the throat. The white lines often

become blended together. Eump rufous ; tail brown above, white

below.

Dimensions. Height 13 inches, nose to root of tail 28, tarsus and
hind foot 5*6 to 6, tail 5. I have been unable to obtain the

measurements of an adult skull ; those of the figure in Milne-

Edwards's paper are : extreme length 4-5 inches, basal length 4,

breadth 1'9, but these are probably small.

Distribution. The Malay Peninsula, extending north into Southern

Tenasserim, and south to Sumatra, Java, and Borneo. This species

was obtained at Bankasiin in S. Tenasserim by Mr. W. Davison.

Habits. So far as is known similar to those of the other species,

but the larger chevrotain is much less common in the Malay
Peninsula than T.javanicus.

The Tylopoda, or Camels and Llamas, form a separate section of

the ruminant Artiodactyle Ungulates. They differ from other

ruminants in dentition, the full number of upper incisors being

present in the young and the outermost being persistent throughout
life. The canines are present in both jaws, and the lower canines

are distinct from the long procumbent and spatulate incisors. The
molars are selenodont and hypsodont, but one or more of the

anterior premolars is usually detached from the series and pointed.

Only two digits, the third and fourth, are present in each foot, and
there are no true hoofs, the ungual phalanges bearing nails and the

sole of the foot consisting of a broad fleshy pad. There are no
horns. There is no distinct third compartment of the stomach or

manyplies, the interior of the rumen or paunch has no villi on the

surface, and both it and the second compartment have within their

walls large pouches or cells in which water can be retained. The
placenta is diffuse.

There are two living genera, Camelus and Lama (AucJienia), the

latter South American. Only two species of camel exist

—

Camelus
bactrianus, the two-humped camel, found tame in Central Asia ; and
C. dromedarius, the single-humped camel, so extensively employed
in South-western Asia and Northern Africa. This is the animal
of which large herds are kept in North-western India. It is

unkno\\n in the wild state, and although Bactrian Camels have
been found wild by Prejvalski and others in the deserts east of

Yiirkand, there is but little doubt that these wild individuals are

descended from tame ancestors. Fossil remains of camels belonging

to two extinct species are found in the Pliocene Siwaliks of

Northern India.
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SUINA.

Molars bunodont, bearing, when unworn, cone-like tubercles,

and exhibiting when worn a pattern not arranged in crescents.

Xot ruminant. Third and fourth metapodials not completely

united to form a cannon-bone (fig. 157 c, p. 480). Upper incisors

present.

Only one family is represented in India.

Family SUID^.

An elongate snout, terminating in an expanded, truncated,

nearly naked, flat disk containing the nostrils. Feet narrow

;

four completely developed toes in each, the hoofs of the outer

two not reaching the ground in the ordinary walking position.

Teeth variable in number. Incisors rooted. Upper canines

curving more or less outwards and upwards. Stomach simple. A
caecum present.

The family of the pigs is distributed throughout the greater

part of Europe, Asia, and Africa. These animals are amongst the

least specialized of living Ungulates and are represented by a great

number of extinct species, extending back to the Miocene and
Upper Eocene. In Indian Pliocene and Pleistocene beds six or

seven species of >Sus alone are found, one of them the largest of

known pigs, besides species of Hyotliermm, Hij^jJohyus, &c. In
addition to members of the Suidce, numerous forms are met with

that tend to unite the non-ruminant Suina \\-ith the ruminant
Pecora, especially pigs with selenodont molars {AnthracotJierium

&c.). Amongst the most remarkable pig-like forms is Tetraconodon,

an animal about the size of a tapir with enormous conical pre-

molars.

The Indian living species belong to the typical genus.

Genus SUS, L. (1766).

Syn. Porcula, Hodgson (1847).

The complete dentition of the Eutheria is present :—i. j, c. j^»

pm. ir:^, m. ?^. Upper incisors diminishing rapidly in size

from the median pair to the outer. Lower incisors long, narrow,

projecting almost horizontally. Canines (tusks) greatly developed

in males, rootless, both upper and lower curved outwards and
projecting from the mouth in males, the upper turned upwards.

Teeth of molar series increasing in size and complexity from the
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first to the last, first lower premolar separated from ilie second by an

interval. Last molar nearly or quite as long as the two preceding

it together. Vertebra : C. 7, D. 13-14, L. 6, S. 4, C. 20-24.

Skull elongate, the occipital crest greatly elevated, so that in

the profile the occiput makes an acute angle with the line of the

face. Nasals very long and narrow ; a peculiar prenasal bone.

True pigs are found throughout the Oriental region and the

temperate portion of the Palcearctic, and are represented by the

subgeneric form Potamochcerus in Africa and Madagascar. Three

species occur within Indian limits.

Syno^isis of Indian, Ceylonese, and Burmese Species.

Larg-e ; height at shoulder 30 to 40 inches S. cristatus, p. 560.

Small ; height about 20 inches 'S'. andamaneiisis, p. 562.

Very small'; height about 10 inches -S'. sakanius, p. 563.

374. Sus cristatus. The Indian ivild Boar.

Sus cristatus, Wagner, Munch, qel. Anz. ix, p. 535 (1839) ; Blr/th,

Mam. Birds Burma, p. 43 ; W. Sclater, Cat. p. 193.

Sus scrofa, Sykes, P. Z. S. 1831, p. 104 ; Blliot, Mad. Journ. L. S. x,

p. 219; Bh/th, Cat. p. 139 ; Blanford, J. A. S. B. xxxvi, p. 197 (wee

Linn,).

Sus indicus, Grai/, List Sp. Mam. B. M. p. 185 (1843) ; Cantor,

J. A. S. B. xv,'p. 261 ; Kelaart, Prod. p. 78; Jerdon, Mam. p. 241.

Sus affinis. Gray, List Ost. Sp. B. M. (1847), p. 71 (no description).

Sus zeyloneusis, Blyth, J. A. S. B. xx, p. 173 ; xxi, p. 361.

Sus bengalensis, S. indicus, and S. zeylanensis, Blyth, J. A. S. B.

xxix, p. 105.

Snar, Barha, Bad or Bura Jumcar, II. ; Dtikar, Mahr., Guz., Sind.

;

Hihh, Baluch ; Giirdz, Kuk, P. ; Pandi, Tarn., Tel., &c. ; Katn-pani,

Tarn. ; Paddi, Gond ; Bir Sukri, Ho-Kol ; Kis, Enjmeh<41 hill tribes

;

Handi, Mikka, Jevadi, Kari-juti, Can. ; Siikaram, Mai. ; Walura, Cing.

;

Manipur ; Tu, Kuki ; Mm, Aka ; Wa, Singpho ; Tau xcet, Burm.

;

Kalet, Talain ; Hto, Karen ; Mu, Shan ; Bdhi {dan, Malay.

A crest of lengthened black bristles from the nape along the

back. Hair coarse and bristly throughout, thin on the sides, and
still thinner below. No woolly underfur. Tail extending nearly

to hocks, scantily haired except at the tip, which is compressed and
fringed on each side. Ears thinly clad externally, more thickly within.

The last lower molar always, and the last upper molar generally,

longer than the two preceding molars together. Mammfe 6 pairs.

Colour. Black, more or less mixed with rusty brow-n or whitish
;

young animals browner, old animals greyish. The young, when
JBist born, are hght fulvous brown, with longitudinal stripes of

dark brown.
Dimensions. Adult animals measure about 5 feet from nose to

vent; tail 8 to 11*5 in., with hair a foot or more; ear 5*5 in.
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Height 2S to 36 inches at the shoulder ; according to Simson, one
of the largest boars he ever killed (in Bengal, where some are of

great size) Avas just under 38 inches high. Males are larger than
females.

Basal length of a large boar's skull 13'7o inches, zygomatic
breadth 7*3. Weight of adidts from about 200 to considerably

over 300 lb. (4 maunds). The lower tusks in a large hog are

said to have measured 12 inches in length, including the portion

imbedded in the jaw, but they rarely exceed 9.

Distrihution. Throughout India, Ceylon, and Burma ; on the

Himalayas to a considerable elevation. Capt. Baldwin says he has

seen their tracks at 15,000 feet.

Varieties. Blyth at one time divided the wild pigs of India into

3 species, distinguished by the form of the skull, and especially by
the breadth and convexity of the frontal plane in the parietal

region, the skull of the large Bengal type being broadest and most
convex, and a Ceylonese skull narrowest. There appears, however,

to be no constant distinction, although large skulls from the Gangetic

plain exhibit the peculiarities noticed by Blyth. The other characters

mentioned by him are not, I believe, peculiar to the Bengal race.

Some years ago I called attention (J. A. S, B. xxxvi, p. 197) to

the occurrence in forest and bush-jungle of whole herds of brown
pigs, and to my having seen a large solitary hog of the same colour, a

dull brown, quite different from the usual blackish tint. This was
on the Nerbudda, south-east of Indore ; but I have seen pigs of the

same colour in various parts of India, including, I think. Western
Bengal. The same variation has been noticed by Forsyth.

Sus cristatus is distinguished from the European wild boar,

S. scrofa, by its much more developed crest or mane, and by the

proportionally greater size and complexity of the last molar in

each jaw. The Indian pig is higher, and much more thinly covered

with hair. According to Jerdon the tail is more tufted and the

malar beard more marked, perhaps owing to the hair in general

being less shaggy. The wild pigs of Baluchistan and Afghanistan
may be S. scrofa, as are, I think, those of Persia and Mesopotamia.
The tame pig of India is doubtless derived from the wild

animal and probably breeds with the latter in places. I have more
than once seen a litter of tame young pigs striped ; and as this

peculiarity is wanting in tame animals generally, such litters may
have been the produce of tame sows by wild boars.

According to Blyth the Tenasserim wild pig is a much smaller

form, adult skulls being one-fifth less in linear dimensions.

Habits. The Indian wild boar is found during the day in high

grass or bushes, sometimes in forest and often in high crops—the

females and young as a rule associating in herds or " sounders
"'

usually of ten or a dozen, tiud rarely exceeding about twenty
individuals, whilst the adult males keep apart. Thej'' I'oam about

and feed on various vegetable substances in the morning and
evening. They are partial to marsh, and feed largely on the roots

of plants growing- in swampy places—especially, according to
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.Terdoii, on those of a sedge that is found on the edges of tanks.

They turn up the soft ground ^^•ith their snouts when rooting

about for food, and leave marks easily recognized. No animals ax'e

more destructive to crops. The food of wild pigs is, however, not

absolutely restricted to vegetables ; they have several times been

observed to feed on dead animals, and Mr. Peal states that in

Assam they dig out and eat the fish that bury themselves in mud
during the dry season. Wild pigs feed much at night, but they
are less nocturnal in tracts where they can feed without disturb-

ance after sunrise.

The speed of a wild pig is considerable, but not for a long

distance ; on any practicable ground either boar or sow may be
caught by a fair horse within a moderate distance. 8pearing hogs,

or " ])igstickiug" as it is commonly called in India, is unquestionably

the finest sport in the country, and owes its excitement to the

circumstance that, as Sterndale justly remarks, a boar is perhaps

the most courageous of all ^^•ild animals, and generally fights to

the death, receiving spear after spear and charging horseman after

horseman with reckless gallantry. Several instances are on record

of desperate fights between a large boar and a tiger, and in not a

few the tiger has been killed. Sterndale mentions two cases

within his own knowledge. McMaster relates an instance of a

boar charging, knocking over, and ripping a camel, and occasionally

even elephants are attacked. Yet a boar seldom makes an attack

without provocation. There is much difference iu both the endur-

ance and courage of hogs in different parts of India, the large

heavy pig of Bengal having less taste for running and more for

fighting than the more lightly built animal of the Deccan or the

Punjab.

Wild pigs have a habit of cutting grass and making a kind of

shelter in which they are said to leave the young. Old boars

may sometimes be found in these lairs, as Simson states in his

' Letters on Sport in Eastern Bengal.'

Pigs are much more prolific than most of the Ungulata. The
period of gestation is about 4 mouths, and they, sometimes at all

events, breed twice in the year ; the number of young is usually 4
to 6 in S. scrofa and probably the same in S. cristatus. The
European wild pigs breed in the second year and live from 20 to

25 years.

375. Sus andamanensis. The Andaman Pig.

Sus andamanensis, Blyth, J. A. S. B. xxvii, p. 2G7 (18o8) ; xxviii,

p. 271 ; xxix, p. 103': id. Cat. p. 141 ; W. Sclater, Cat. p. 195.

Tail very short. Animal covered with somewhat shaggy and
long l)ristles ; no distinct crest on Ihe neck or back in the only skin

examined. Molars much less complex than in S. cristatus. The
hinder molar, above and below, shorter than the two jn-eceding

molars together.
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Colour. Black, tips of some dorsal bristles brownish grey.

Dimensions. Height at shoulder about 20 inches ; basal length

of an adult male skull 9, zygomatic breadth 4*5.

Distribution. Porests of the Andaman Islands.

376. Sus salvanius. The pigmy Hog.

Porcula salvania, Hodqson, J. A. S. B. xvi, pp. 423, 593, pis. xii,

xiii; xvii, pt. 2, p. 480, pi. xxvii ; Horsfield, P. Z. S. 18-33, p. 192,
pi. xxxvii ; Jerdo7i, Mam. p. 244 ; Sclater, P. Z. S. 1882, p. 546,
pi. xxxvii ; 1883, p. 388, pi. xliii,./wv. ; W. Sclater, Cat. p. 195.

Sus salvauius, Garson, P. Z. S. 1883, p. 413.

Sano banel, Nepal.

No distinct crest, but hair on hind neck and middle of back
rather longer. Eai's small, naked. Tail very short. Xo \^-oolly

underfur. Three pairs of mamma'. The last molar, either upper
or lower, is considerably shorter than the two preceding molars
together.

Colour. Brown or blackish brown, black and brown bristly hairs

being mixed. The young are dark brown, with longitudinal rufous

bands, above and on the sides, white beneath.

Dimensions. An old male measured by Hodgson was 26 inches
from snout to rump, 11-2-5 high at the shoulder, ear 2-75, tail 1'25.

Weight 17 lb. The skull measures 5'9 in basal length, and 3'2 in

zygomatic breadth.

Distrihution. The forest at the base of the Himalayas in Xepal,
Sikhim and Bhutan.

Habits. Apparently very similar to those of S. cristatus. The
pigmy hog is chiefly found in high grass-jungle, and is said to live

in herds of from 5 to 20, the adult boars keeping with the females.

These small pigs are very rarely seen, as, like other swine, they
only leave the forest at night.

The Hippopotamidce^-nosx confined to Africa, were, in Pliocene and
Pleistocene times, represented in India by several species, some of

which probably weve contemporaries of man, a worked flint having
been found in the Jferbudda gravels that contain bones of Hippo-
potamus. Falconer thought that these animals might have lived

until the Arian immigration, and that they might have been the
Jald-hasti, or water-elephant, of Sanscrit writers, but it appears
more probable that the animal thus named was Platanista.
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AVhales, dolphins, and porpoises coustitute an order diifering

widely, both in form and structure, from all land-mammals. They
were at one time supposed to have some aflfinity with the Carnivora,

but Flower has shown that the relationship is doubtful, oud that

Cetaceans are probably more nearly allied to some of the primitive

Ungulates than to any other Mammalia.
The Cetacea are modified for a purely aquatic life and their

external form much resembles that of Fishes. There are no
external hind limbs, whilst the tail is flattened and expanded into

lobes, known as fl.ukes, so as to resemble that of a fish in outline,

though the expansion is horizontal instead of vertical. The
anterior limbs are converted into paddles, termed flippers or

pectoral fins, the digits being completely united together by skin

and destitute of nails. There is in most genera a dorsal fin com-
posed of integument. The skin is smooth and hairless, Avith the

exception of a few bristles round the mouth, generally confined to

young animals ; but the body is surrounded, immediately beneath

the skin, by a thick layer of fat or " blubber," which, like the hair

or wool of laud-animals, serves to retain the heat of the body.

The eye is small and the ear-orifice minute ; there is no trace of

an external ear. The nostrils open either separately or by a single,

generally crescentic, orifice or " blow-hole " much above the

extremity of the snout, and in most forms on the top of the head.

The mamma), two in number, discharge each by a teat lying in a

groove, one on each side of the genital orifice. The testes are

abdominal, the uterus is bicornuate, the placenta non-deciduate

and diffuse.

The peculiarities of the skeleton are too numerous for any
except the most important to be here mentioned. The bones

generally are spongy in texture, the cavities being filled with oil.

The skull is greatly modified and consists of a short, almost round
brain-case, and of a more or less elongate rostrum. The cervical

vertebrae are often partially or wholly anchylosed. There is no
sacrum. The mode of attachment of the ribs to the vertebrce is

more or less peculiar, and presents modifications characteristic of

the different families. There are no clavicles. The radius and
ulna are distinct, and are flattened, as are all the bones of the

wrist and hand. The digits are 4 or 5 in number, more often the

latter, and the phalanges of the second and third digits greatly

exceed in number those found in other mammals. A pair of

styliform bones represent the pelvis.
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In one large gronp no teeth occur, except in the foetus ; when
teeth are present after birth, all are similar in form, and are not

preceded by milk-teeth.

By far the majority of Cetacea are marine, but many enter large

rivers, and a few are restricted to them. All are carnivorous and
live on fish, Crustacea, or mollusca ; one genus, Orca, preying on

seals and whales. Like other mammals, cetaceans are air-breathers

and come to the surface of the \\ater to breathe or " blow." The
old idea, represented in many pictures, that whales " spout " or

eject by the blow-holes water taken in by the mouth, is erroneous,

the supposed jet being merely the expired air with watery and

mucous particles forming spray. The " spouting " is naturally

much more conspicuous in cold regions. The acts of expiration

and inspiration are very quickly performed, especially by dolphins.

The order is divided into two suborders thus defined :

—

No teeth after birth ; baleen present. Breathing-

orifice double Mystacocceti.

Teeth present throughout life ; no baleen.

Breathing-orifice single Odontoc(eti.

In the preparation of the following account of Indian cetaceans,

I have generally followed Prof. AV. TI. Flower, to whom I am
indebted for much personal aid, in addition to the information

published in his papers on various genera of the order.

Suborder MYSTACOCCETI.

Teeth never present after birth. The palate is furnished with

numerous plates of baleen or whalebone, serving to strain the

water from the fisli, Crustacea, or molkisca, mostly of small size, on
which whales feed. Skull symmetrical, liami of mandible arched

outwards, not uniting in a true symphysis at the distal extremities.

Bibs very loosely connected with the vertebra^, and articulating

only with their transverse processes ; the first rib alone connected

with the sternum. External openings of the two nostrils separate,

longitudinal. A ctecum present.

Family BALtENID^.

Characters of the suborder, of which this is the only family.

The principal genera are the Eight AVhales {Balmui), with enor-

mous heads, long baleen, no dorsal fin, and united cervical

vertebrae, and the Humpbacks (Mer/a'ptera) and Fin-whales or
Borquals {Balamoptera), with smaller heads, shorter baleen, a
dorsal fin, and free cervicals. Only the last-named genus has
been as yet clearly recorded from Indian seas.
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Genus BAL^NOPTERA, Laeopede, 1804.

Syn. Physalus, Cin-/crius, SibbaldiMS, &c., Graj'.

Porm slender ; head flat, pointed, measuring -^ to i of the total

length. Skin of the throat with deep longitudinal furrows. A
small falcate dorsal fin, placed far back about two thirds of the

distance from head to tail. Pectoral limbs or flippers small,

narrow and pointed, i to -^ of total length, tetradactylous.

Baleen short and coarse. Cervical vertebrae free.

The members of this genus, known to whalers as Pinners,

Pin-whales, Pin-backs, Razor-backs, or Rorquals, are found in all

seas. Pormerly, when Eight-whales (Balama) were more common,
other whales, and especially Pinners and Humpbacks, w'ere not

attacked by whalers, as these whales, owing to their greater speed,

are more difficult to kill, and they yield far less oil and whalebone.

Of late years, however. Pinners have been pursued by means of

steam-vessels and attacked with improved forms of harpoon-guns,

and large numbers have been captured.

Pour species of the genus BalcrnojHera have long been known
to Avhalers in the northern seas, but have only recently been clearly

identified by naturalists, chiefly through the work of Profs. Plower
and Van Beneden. It has been ascertained that all, unlike the

Greenland whale (Balama mysticetus), are migratory, and visit the

seas of Norway, Iceland, and even of Greenland in summer,
returning to warmer seas in winter. It has been satisfactorily

shown that some of the Pin-whales of the southern hemisphere

(New Zealand, &c.) are identical with those of northern seas ; and
in his last work (' Hist. Nat. des Cetaces des Mers d'Europe ')

Prof. Van Beneden has identified all species of Bahenoptera hitherto

described, including those of the Indian seas, with these four species.

To facihtate the comparison of Indian whales, the following leading

characters of the four are c;iven, chiefly from Mr. E. Collett's

descriptions (P. Z. S. 1SS6, p. 264) :—

1. BalfPnoptcra rostrata.—Length 25 to 30 feet, seldom exceeding 33
feet. Height of body to total length 1 : 5. Greyish black above, white
below, including- lower side of tail ; a broad baud of white across outer

side ofeach flipper, inner side all wliite. Flippers -i total length, jaws ^\.

Vertebrfe about 48, ribs 1 1 pairs.

2. B. horealis.—Length 40 to 48 feet, rarely as much as 52. Height
to total length 1 : 5|. Bluish black above, with oblong white spots

Fig. 183.

—

Balanoptera horealis (from P. Z. S. 1881"), pi, xxv).

more or less white below ; tail and flippers black on both sides. Fhppers
very small, \. total length, jaws |. Vertebrae 55 to 56, ribs 13 pairs.
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3. B. mmmdus.—Length 60 to 65 feet, rarely exceeding 70. Very
elongate. Height to total length 1 : 6^ or 6|. Greyisli slate above and
on left lower jaw; below, with right lower jaw, inside of flippers, and
lower side of tail-flukes, white. Flippers g total length, jaws ^,

Vertebrae about &2, ribs 15 pairs.

4. B. sibhaldi.—Length 70 to 80 feet, i-arely exceeding 85. Height
to total length 1 : 5^. Dark bluish grey, with small whitish spots on
breast ; lower edges and inner sides of flippers white. Flippers y total

length, jaws -|. Vertebrae about 63, ribs 15-16 pairs.

Curiously enough, four species have been indicated more or less

distinctly in the Indian Ocean, viz; : B. indica by Blyth, B. sclilegdi,

from Java, by Flower, B. hhjthi and B. edeni by Anderson. The
first is of; the same size as the great B. sibJxddi; the second has

been clearly identified by its describer with B. borealis ; B. bhjild

cori'esponds in size with B. musculus ; and the published figures

representing bones of B. edeni are referred byVan Beneden without

doubt {op. cit. p. 186) to B. rostrata. It should, however, be added
that Van Beneden, in another part of the same work (p.155), appeal's

to refer the same B. edeni to B. borealis, and that there is no
evidence as to the locality whence came the few vertebrae to which
Anderson (An. Zoo). Ees. p. 564) gave the name o£ B. bh/thi; it is

uncertain whether these bones are of Indian or even of Asiatic

origin. The identifications of B. indica and B. edeni are probable,

but both have been found in Indian seas in the summer, when,
according to the theory of migration, they should be in colder

regions ; and B. edeni, although agreeing in most characters with

B. rostrata, is larger. For the present, therefore, I leave the two
undoubted Indian species under the names by which they were
described.

The Fin-whales feed on fish and Crustacea, and are found some-
times solitary, sometimes in shoals.

Synopsis of Indian Species.

Adults 80 feet or more in length B. indica, p. 567.

Adults about 40 feet long B. edeni, p. 568.

377. Balaenoptera indica. Tlie great Indian Fin-ivhale.

Balaenoptera indica, Blyth, J. A. S. B. xxviii, p. 488 (1859) (conf.

op. cit. xxi, p. 358, xxii, p. 414, xxix, p. 451); id. Cat. p. 93;
id. Mam. Birds Burma, p. 34 ; Jerdon, Mam. p. 161 ; Anderson,
An. Zool. Bes. p. 551 ; Murray, Vert. Zoul, Sind, p. 41, pi. vi

(skull) ; W. Sclater, Cat. p. 313.

External chai'acters unknown. Described from two mandibular
rami, a rib, the right radius, and 5 vertebrae preserved in the

Indian Museum, Calcutta. The character by which the species is

especially distinguished, according to Blyth, is the slenderness of

the mandible.

Dimensions. Total length of adult 80 to 90 feet. The lower*

jaw of a s])eciinea said to be 84 feet long measured nearly 21 feet
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in length, 18 inches in vertical diameter at a spot 3 feet in advance
of the coronoid process, and nearly 27 inches at the coronoid.

The radius was 39 inches long ; a rib (probably the third) 8 feet

2 inches.

Distrihutlon. Bay of Bengal and Arabian Sea. A large whale,

probably this species, is not rare on the coast of Baluchistan. The
animal from which the typical bones were procured was stranded
on Amherst Island, Arrakan, in the rainy season of 1851. Another
came ashore alive, Sept. 15, 18-J-2, near Chittagong. Other
individuals have been stranded on the coast of Sind ; of one the

skull, 17 feet 8 inches long, is preserved in the Karachi Museum,
and this large whale has also been recorded on the coasts of

Malabar and Ceylon.

As already pointed out, this species is probably the same as the

great northern Pin-whale {B. sihhaldi). It is the largest of all

kno\\n animals, living or extinct.

378. Balaenoptera edeni. The smaller Indian Fin-whale.

Balsenoptera edeui, Anderson, An. Zool. Res. p. 551, pi. xliv (skull

and vertebrae) ; W. Sclater, Cat. p. 314.

Of this whale, also, no details of the external characters are

known, bitt a skull, the vertebrte, and some other bones of an
adolescent individual are preserved in the Indian Museum, Calcutta.

The vertebral formula is believed to be C. 7, D. 10, L. 14, C. 21,

= 52. The skull is very long, the maxillaiy portion especially.

Dimensions. Total length of adult probably 40 feet. In an
adolescent individual 37 feet long the skull was 9 feet 11 inches

long, 4 feet 5 inches broad (a larger skull 10 feet 4 inches by
4 feet 10 inches), lower jaw 9 feet 5 inches ; humerus 12-25 inches,

radius 22 ; height of mandible at coronoid process 14, length of

baleen about 12. Additional measurements of various bones are

given by Anderson.
Distribution. Bay of Bengal. The type was stranded in the

Sittoung Estuary, June 18, 1871.

As already pointed out, this whale is referred by Van Beneden
to B. rostrata.

Although no specimen has yet been procured from the Indian
seas, there can be little if any doubt that a species of Megaptera
exists there. In this genus the head is of moderate size, the body
much less slender than in Balainoptera, and there is a protuberance
or hump forming the base of a low dorsal fin. Throat plicated

;

baleen-plates short and broad ; cervical vei'tebnv free. The
pectoral limb is vei'y long and narrow, being one-fourth the total

length of the animal. This whale grows to a length of 50 or (JO

feet or even more.

The common Atlantic form, M. hoops, is said to occur in almost
all seas ; but another species, M. indica (Gervais, Comptes
Keudus, xcvii, p. 156(5), has been described from the Persian
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Griilf, aucl Van Beuedeu is iuelined to regard this form as distinct.

A skull of M. hoops from Java is, however, in the Le_ydeu Museum.
A whale some years siuce (July 1873) was eutaugled in the

telegraph-cable off the Baluchistan coast and drowned. The tail

was covered with barnacles (Cirripeds), and this, as Van Benedeu
])oints out, is characteristic of J\le[/aptera. I myself once saw a

whale of much stouter form than Balcenoidera, under favourable

circumstances, a great part of the body being above the sea at

times, off the mouth of the Indus. Grray (Cat. Seals and Whales

Fig. 184.—Humpbacked Whale, Mcgapfera boopg. (Flower, ai-t. " Whale,"
' Encyclopedia Britannica.')

B. M. 1866, p. 131) refers an imperfect skeleton in the Asiatic

Society's collection at Calcutta to this genus, but on evidence that

is scarcely convincing.

The accompanying figure of J/, hoops may assist in the recog-

nition of the jjeuus.

Suborder ODONTOCCETI.

Teeth always present in one or both jaws after birth. JVo

baleen. Upper surface of skull asymmetrical. Rami of mandible
nearly straight, meeting distally in a true symphysis. Several of

the anterior ribs articulate with the bodies of the vertebrtc, and
several pairs are connected with the sternum by sternal ribs.

Manus always pentadactylous. Xostrils united into a single ex-

ternal orifice. No caecum, except in Platanista.

Three families compose this suborder; all are found in Indian
seas or rivers. They are distinguished as follows :

—

A. Functional teeth in the lower jaw only Physeteridas.
B. Functional teeth in both jaws (upper teeth deci-

duous in Grampus).
a. Ribs abnormally articulated. Symphysis of man-

dible never exceedino; i length of ramus Delphinidae.
b. Ribs normally articulated. Mandibular sym-

physis I length of ramus Platanistidae.
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Family PHYSETERID.E.

No functional teeth in the upper jaw. Teeth in lower jaw

varying in number, sometimes only one or two on each side.

Bones of cranimn rising into a crest behind the nares. Pterygoid

bones thick, produced backwards, and not involuted to form the

outer wall of the post-palatal air-sinuses. Transverse processes

of the arches of the dorsal vertebrae, to which the tubercles of the

ribs are attached, ceasing abruptly near the posterior end of the

series, and replaced by other processes at a lower level from the

bodies of the vertebrse, the latter processes homologous anteriorly

with the heads of the ribs, and postei'ioi'ly with the transverse

processes of the lumbar vertebrae. (In Ph>/seter both processes are

found in the same vertebra in the region of transition.)

All the members of this family are oceanic, and all, so far as is

known, subsist mainly on Cephalopoda (cuttle-fishes). Besides

the sperm-whales, which form the subfamily Phi/setennce, and have,

in each mandibular ramus, several teeth set, not in distinct alveoli,

but in a long groove imperfectly divided by partial septa, the

present family contains the ziphioid whales, or subfamily Zipliima',

in which only one or two teeth are functionally developed in each

ramus of the mandible. Members of the first subfamily alone are

known from the Indian seas, though there can be little if any

doubt that some representatives of the Ziphiince, several of which

inhabit the Indian Ocean, occur near the coasts of British India.

Only two genera of sperm-whales are known ; both ai'e Indian,

and they are easily distinguished thus :

—

Head very lavg'e ; lower teeth 20 to 25 on each side Physeter.
Head moderate ; lower teeth 9 to I'J on each side Cogia.

Genus PHYSETER, Linn. (1766).

Syn. Catodvn, Artedi.

Teeth of the upper jaw rudimentary, simply imbedded in the

gum. Lower teeth 20-2o on each side, stout, conical, recurved,

pointed until worn, and without enamel. Upper surface of the

skull formed of a high semicircular crest, with a deep hollow in

front ; from the bottom of this hollow tlie elongate rostrum pro-

trudes. Lower jaw very long, the symphysis half as long as the

jaw itself.

Vertebrae: C. 7, D. 11, L. 8, C. 24. Atlas free, the other cer-

vicals united.

Head about one third the length of the body {I total length),

high, subcylindrical, ending abruptly in front, as if truncated.

Blowhole single, longitudinal, and at the left side of the upper

anterior extremity of the huge muzzle. The mouth opens beneath

the muzzle, and some distance short of the end. Pectoral limbs
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short, broad, aud truucated. Dorsal fin replaced by a low protu-

berance.

The upper part of the huge head is filled with the substance

known as spermaceti. The same substance is found, though in

smaller quantities, in other Phi/setendie, probably in all.

Only one species is known with certainty.

379. Physeter macrocephalus. The Sj^erm-whak or Cachalot.

Physeter macrocephalus, L. Syst. Nat. i, p. 107 (17GG) ; W. Sclater,

Cat. p. 314.

Catodon raacrocephalus, Blyth, Cat. p. 93.

Colour black or blackish throughout, or whitish below.

Dimensions. Males grow to about 60 feet ; females are said not

to attain more than half that length.

Distribution. Pelagic ; found in nearly all tropical and sub-

tropical seas, occasionally visiting colder regions. Formerly this

whale is said to have been much hunted in the Bay of Bengal
and off Ceylon. The only recorded case of an individual being-

stranded on the Indian coast, so far as I am awax'e, took place in

January 1390 at Madras, and was noticed by Mr. Thurston,

Superintendent, Government Central Museum. The animal was
about 24 feet long.

Fig. 185.— Sperm-whale {Vhymter macroccphalus). (Flower, Art.

•' Whale," ' Encyclopaedia Britanuica.')

Habits. The Sperm-whale is found in the open sea, generally in

herds or "schools" varying from ten or fifteen to a very large

number, sometimes, it is said, as many as two hundred animals.

The old males live apart. All wander much, sperm-whales having

been killed in the Atlantic with harpoons that had bee)i left in

them in the Pacific Ocean. These animals can dive for a long

time and to great depths. Their movements are more rapid than

those of other whales.

The Cachalot, like other Plujseieridte, appears to feed entirely

on Cephalopoda (cuttle-fishes). Besides the spermaceti from the

head and sperm-oil from the blubber, this whale yields ambergris,

which is a coucretiou formed in the intestine and found sometimes

floating on the sea.

2q
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Geuu8 COGIA, Gray, 1840.

Syn. Kotjia, auct. ; Eupltysetes, MacLeay (1851).

Upper teeth absent, or represented by a rudhnenlary anterior

pair embedded in the gniu ; 9 to 13 lower teetli on each side, long,

slender, pointed, curv^ed backwards, and coated with enamel.

Upper surface of cranium sliyhtly concave, rostrum not longer

than cranial portion of skull. Mandibular symphysis less than
half the entire length of the rami.

Vertebrae : C. 7, D. 13-14, L. & C. 30. All cervical vertebra}

miited.

External form not unlike that of a porpoise. * Head about one
sixth of the total length, obtusely pointed in front. Mouth small,

inferior, and considerably shoi't of the end of the snout. Blowhole
crescentic, on top of head, but to the left of the median line and
anterior to the eyes. Pectoral fins obtusely falcate. A well-

developed dorsal fin.

Several nominal species have been described, but all are probably

varieties of one.

380. Cogia breviceps. The small Sj^erm-ivhale.

Pbyseter breviceps, Blaino. Ann. Anat. PJti/s. ii, p. 337 (1838).

Kogia breviceps, Orca/, Zool. Erebus iSr Terror, p. 2^ (1846).

Euphvsetes grayii, Watt, Hist. Neio Sperm Whale, Sydney, p. 37
(1851).

Lupbysotes macleayi, Krefft, P. Z. S. 1865, p. 708, figs.

Pbyseter (Eupliysetes) simus, Owen, Tr. Z. S. vi, p. 30, pis. x-xiv
(1866) ; EllU, ih. p. 171.

Wonyu, Telugu.

Colour. Above shining black, growing paler below.

Dimensions. An immature female, captured at Vizagapatam, w as

Fig. 18(\.— Ciiffia hrcvicepi^. (From KUiot's figure.)

7 ft. 2 in. Icmg, from muzzle 1o dorsal fin 3 ft. 4 in., snout to pec-
toral limb 17 inches, length of pectoral 14, breadth of tail-flukes

22. The dorsal fin was 11 inches high and 1 foot long, the girth

iu front of the dorsal 4 ft. 4 in. (Elliot, Tr. Z. S. vi, p. 172). The
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dimeusions given by Owen were incorrect. Australian individuals

have been measured exceediug 10 feet in length.

Distribution. Indian and Australian seas ; Cape of Good Hope
;

North Pacific. Probably widely distributed. Habits quite un-
known. The specimen obtained at Vizagapatam by Sir W. Elliot

was the type of P. simus, Owen.

It has already been pointed out, that some members of the

Zipldinai are in all probability found in the Indian seas. They are

small whales, generally from 10 to 25 feet long, the best known
being the "Bottle-nose" {Hyperoodon rostratus) of the Nortli

Atkxntic. Amongst the forms probably inhabiting the seas around
India are Zipldus cavirostris, with a single tooth near the anterior

end of each mandibular ramus ; and Mcsoplodon densirostris (Dio-

jihdon seclidlensis, Gray), with a large tooth on each side in the

middle of the lower jaw.

Family DELPHINID^.

The present family comprises all porpoises and true dolphins *,

with the exception of a few fluviatile types. The species are much
more numerous than those of any other family of Cetacea.

The size in general is moderate or small. The teeth (except iu

the genus Gramjyus) are numerous in both jaws. The pterygoid

bones are short, thin, each involuted to form, with a process of the

palate-bone, the outer \\?l\\ of the post-palatine air-sinus. Sym-
physis never much exceeding one third of the mandible in length

and generally much shorter. Transverse processes of the dorsal

vertebra3 gradually transferred from the arches to the bodies of the

vertebriTe without any sudden break ; each anterior rib attached to

the transverse process by the tubercle and to the body of the

vertebra by the head, the latter attachment lost in the posterior

ribs. Sternal ribs firmly ossified. Cer\ical vertebnc varying, the

first two to four generally united.

The genera of this family tend to pass into each other, and with

a few exceptions are very difficidt to distinguish. Professor Flower
(P. Z. S. 1S83, p. 466) has, however, reduced the numerous genera

of Gray into order ; and recently, in 1889, Mr. P. W. True has

published a review of the family Delphinidoi (Bulletin no. 36 of

the United States National Museum, Washington), and has done

much towards distinguishing the various species and eliminating

unnecessary synonyms. The following descriptions are in great

measure taken from the two works just quoted.

Our knowledge of the Indian porpoises and dolphins is still

extremely imperfect. For the little we know, we are chiefly

* The Dolphin of sailors, celebrated fur tlic changes of colour it undergoes
when dying, is a fisli {Coryphcena kipimrus).

2q2
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indebted to Blyth *, Elliot, and Anderson. In all probability

several species have still to be recognized, whilst o£ some o£ those

known only single occnrrences have hitherto been recorded. Skins

are difficult to preserve, and of no great use in identification ; a

good sketch to scale and a skeleton are better.

Synopsis of Indian Genera.

A. Teeth small, spade-like, with flat crowns .... Phocjena.
B. Teeth very large, au inch in diameter or more. OnCA.
C. Teeth moderate or small, conical.

a. Head globose, no trace of a beak.

a. Teeth confined to anterior half of rostrum. Globicephalus.
b'. Teeth occupying greater part of rostrum. . Oijcella.

b. Head with a short, not very distinct beak . . Lagenorhynchus.
c. Head with a distinct compressed beak.

a'. Teeth not less than ^ inch in diameter,

and round in section.

a". Symphysis much shorter than \ man-
dible TURSIOPS.

b". Symphysis longer than \ mandible. . . . Steno.
b' . Teeth less than ] inch in diameter, oval in

section, and exceeding 35 on each side of

each jaw Delpiiinus.

Genus PHOC^NA, Cuvier (1817).

Syn. Neonieris, Gray (1S4G) (nee Lamouroux).

Size small. Head without a beak, snout rounded. Dorsal fin

variable, wanting in the only Indian species.

Teeth IG to 26 on each side of each jaw, small, spade-shaped, the

crown being much broader than the root, and compressed in the

direction of the jaw, the upper border either entire or divided into

two or three lobes. Rostrum short and broad, palate very broad.

Pterygoid bones small, widely separated. Mandibular symphysis

short. Vertebra? 57 to 67.

This genus, the type of which is the common porpoise of the

British Islands, is widely distributed on sea-coasts and in estuaries.

One species is found in India.

381. Phocsena phocsenoides. The little Indian Porpoise.

Delphinapterus phocnenoides, Citv. Hh/ne An. 4d. 2, i, p. 291 (1829).

Neonieris phocfenoides, Gray, Zoul. Ereb. 8f Terror, p. 30 (184G)

;

Bh/th, J. A. S. B. xxix, p. 449 ; id. Cat. p. 89 ; Fkmer, P. Z. S.

]883, ]). 50G; 'True, Delphiiiidce, pp. 114, 178, pi. xxxiv, tigs. 1,2;
W. Sclater, Cat. p. 318.

* I am indebted to Mr. W. L. Sclater, who has kindly made notes and
measurements of tlic si)ecimens preserved iu the CalcuUu, Museum, lor uuieh

assistance in idoutifyiug the species mentioned by 151yth.
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Delphinus melas, Temm. Fau7i. Jap., Mam. Mar. p. 14, pis. xxv,

xxvi, 1847 {7iec Traill, 1809).

Delphinapterus molagan, Owen, Tr. Z. S. vi, p. 24 (1866).

Neomeris kurrachiensis, Murray, A. M. N. H. (5) xiii, p. 351

(1884) ; id. Jour. Bombay N. JI. Soc. i, p. 159, plate.

Molayan, Tamiil (Elliot) ; Bhuhja, Mahr. (Sinclair).

Snout rounded ; head very convex. No dorsal fin
;
pectorals sub-

ovate. A band of tubercles on the back, broad in front, narrow
behind, from above the insertion of the pectorals to above the

vent. Teeth about
j| (18 on each side of each] jaw). Vertebrae .

C. 7, D. 12-13, L. & C. 38-43.

Fig. 187.

—

Vhoccena phoccunoidcs. (From a drawing by R. A. Sterndale.)

Colour. Black throughout ; a purplish-red patch on the upper
lip and one on the throat were observed by Murray.

Dimensions. Length 45 inches, snout to pectoral fin 10, expanse
of tail 9 {Murray). A Bombay female was 50 inches long, 31 in

girth, with a tail 15 wide and pectoral fin 9 long ; ^veight 60 lbs.

Basallength of skull 7*75, length of rostrum 3, breadth of skull

between orbits 4*75.

Distribution. The shores of the Indian Ocean, from the Cape of

Good Hope to Japan. Eecorded in India from tidal rivers near
Calcutta ; also from Madras, Malabar, Bombay, and Karachi.

Habits. For the following details I am indebted to Professor

riower, to whom they were sent by Mr. W. F. Sinclair of Bombay.
This porpoise " frequents the tidal creeks, not ascending very far,

and the sounds among the reefs and islands. It feeds chiefly on
prawns, also on small cephalopods and fish. It does not appear to

herd in ' schools
'

; more than four or five are rarely, if ever, seen

together. Usually it is solitary; the pairs seem to consist of

female and calf, more often than male and female. The young
(one in number) are born, apparently, about October. The roll of

this porpoise is like that of Phocama commnnis. It does not jump
or turn summersaults like Platanista and the Deljiliini, and is, on
the whole, a sluggish little porpoise."

According to Mr. Sinclair's observations, this species is only

found in shallow water.

This porpoise has generally been placed in the genus Keomeris,

distinguished from Phoccma by wanting a dorsal fin. As there is

no other distinction, and the species are in other respects nearly

allied, it appears unnecessary to maintain the generic distinction.
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Genus ORCA, AVagkn- (1830).

Size very large. No beak ; head conical and depressed. Dorsal
fin erect, A'ery higli, especially in the male. Pectoral fins large,

broadly ovate.

Teeth few, 10 to 13 on each side above and below, very large,

often an inch or more in diameter, oval iu section, the longer

diameter across the jaw. Eostnun broad. Pterygoids separate.

Vertebra;: C. 7, D. 11-12, L. 9-10, C. 24= 51 or 52.

Tlie animals of this genus are highly predatory, living on seals,

whales, and other cetaceans, besides fish. They associate iu small

herds, and are said to attack and kill even the largest whales.

Many species have been described, but it is quite uncertain how far

they can be distinguished.

382. Orca, sp. (O. gladiator ?

—

The Grampus or Killer).

? Uelphinus orca, L. Si/st. Nat. i, p. 108 (1766).

? Delpliiiuis gladiator, L'onnaferrc, Cef. p. 22 (1789).

? Orca gladiator, Gray, Zool. Erch. 8f Terror, p. 33 ; Floioer, P. Z. S.

188.3, p. 507 ; Trit'r, BeJphimdm, p. 187, pi. xlv, figs. 1, 2.

Cetacean, Holdsivorth, P. Z. S. 1872, p. 583 (figs. p. 584).

A cetacean was seen by Mr. E. AV. II. Holdsworth in April

1868 off the west coast of Ct\ylon, and briefly described by him,

the description being illustrated by sketches. Th(^ animal ajipean^d

to be about 25 feet long, and ^^as furnislied with a remarkable

straight, erect, narrow dorsal fin about 5 feet high. As figured

the fin appears scarcely a foot broad, with the anterior and posterior

margins nearly parallel.

Fig. 188.—Gnirapus or Killer, Orca gladiafor. (Flower, art. "Mammalia,"
' Eucyclopasdia Britannica.')

The only cetacean with a fin of this kind is Orca, but generally

the dorsal fin, though very high, es])ecially in the male, is re-

presented as triangular. Thei-e is a skull of 0. gladiator from the

iSeychelle Islands in the British Museum, so this species is an

inl"ial)itant of the Indian Ocean. 0. f/ladiator grows to about 20

feet in length, the teeth are 10-13 in number on each side above

and below, and the coloration is peculiar—the upper parts geiim-ally,

with the iins, black ; the lower to the vent white. l)ut the white



GLOBTCEPITALUS. 577

forms a trideilt posteriorly and there are white patches on each

side of the head. The accompanying figure may enahle the species,

if seen in Indian seas, to he recognized.

Genus GLOBICEPHALUS, Lesson (1842).

Head globular, no heak. Dorsal fin long, low and thick. Pec-

toral fins narrow and long.

Teeth few and confined to the anterior half of the rostrum and
to the corresponding part of the mandible. 8kull broad and
depressed, rostx'um broad and flat

;
premaxilla) very broad, nearly

or quite covering the maxilltc anteriorly. Symphysis of mandible
short. Pterygoids large, prominently keeled and in contact.

Vertebrfe: C. 7, D. 11, L. 12-14, C. 26-29 = 50-59.

The members of this genus, known as ' Ca'ing Whales,' ' Pilot

Whales,' and ' Blackfish,' are found in all seas and grow to a

considerable size.

383. Globicephalus indicus. T7ie Indian Pilot Whale.

Globicephalus indicus, BIyfh, J. A. S. B. xxi, p. 3o8, xxviii, p. 490

;

id. Cat. p. 89; Jerdon, Mam. p. 160 ; Tfiie; Delphinidce, p. 137 ;

W. Sclater, Cat. p. 319.

Nearly allied to G. melas of the European seas, but the colour is

different, there are fewer and stouter teeth, 6-7 above and 7-8

below on each side, and the premaxillaries are much broader and
completely cover the maxillaries in the rostrum. Vertebrae : C. 7,

D. 11, L."l2, 0.26= 56.

Colour uniform leaden black, slightly paler beneath.

Dimensions of an adult male :—Length 14 ft. 2 in., pectoral fin

24 inches long and 6 broad, dorsal fin 27 long and 11 high, expanse

of tail 3 ft. Total length of a skull 65 inches, length of rostrum 33,

breadth of skull between orbits 47, breadth of beak at the middle

of its length 25, breadth of premaxillse at same place 22.

Distriluiion. This large porpoise has hitherto only been observed

on one occasion in the salt or brackish \Aater of the Gangetic

delta.

Habits. The typical examples, two in number, were from a shoal

that were found stranded by Blyth on the shallows of 8alt-water

Lake, near Calcutta, in July 1852. The shoal was said to have

consisted originally of several dozens. The animals when observed

were floundering about in the shallow water and groaning painfully.

Other specimens, which Mr. Blyth regarded as the young of Ihis

cetacean, have been shown by Dr. J. Anderson (An. Zool. Res.

p. 309) to be Orcella brevirostris.

A genus somewhat allied to Globiceplialus, and resembling it in

external form, is Grampns, a pelagic type, of which a representative

is very likely to be found in Indian seas. There are no teeth in
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the upper jaw in adults, and 2 to 7 on oacli side of the lower jaw

near the symphysis. The common species, G. c/riseus, which has a

very wide range, is about 10 feet long, and grey in colour, the

hack and fins black and belly white ; the sides with numerous

irregular pale stx^eaks.

Genus ORCELLA, Gray (18G6).

Head globose, no beak. Dorsal fin small, falcate. Pectoral fins

of moderate size, broad at the base, subovate.

Teeth 13 to 17 on each side of the upper jaw, 12-15 in the

low er ; small, conical, pointed, closely set, occupying nearly the

whole length of the rostrum, the posterior teeth disappearing with

age. Generally (perhaps in all adults) the anterior teeth in both

jaws are directed outwards, becoming at the anterior exti-emity of

each jaw almost horizontal, llostrum short, tapering, broad at the

base
;

premaxillaries broad. Pterygoids widely separated from

each other, and very bluntly keeled. Mandibular symphysis short.

Vertebra): C. 7, D. 12-13, L. 14-15, C. 29-30= 62-63.

Two species have been described, one marine, the other

fluviatile, both Indian or Burmese. A full account of the anatomy
of both is given by Anderson in his ' Anatomical and Zoological

Eesearches.'

Synopsis of Indian and Burmese Species.

Colour blacldsli, without streaks O. hrcvirostris, p. 578.

Colour pale slaty, with streaks O.Jiuminalis, p. 579.

384. Orcella hrevirostris. The larger Indian Porpoise.

Phocfena (Orca) brevirostris, Oiven, Tr. Z. S. vi, p. 24, j)l. ix, figs. 1,

2,3(1866).
Orcella brevirostris, Anderson, P. Z. S. 1871, p. 143, fig-. 1; id. An.

Zool. Pes. p. 369, pi. xxv, fig-s. 4, 5, pi. xliii, figs. 6-10 ; True,

Dcljdnniddi, p. 182, pi. xxxviii, figs. 1,2; W. Sclater, Cat. p. 318.

Loniba-l(j)nba, Malay.

Fig. 189.— Orcella brevirostris. (From Anderson's figure.)

Anterior profile of head very convex. Dorsal fin commencing
about middle of length, small, falcate, obtusely pointed. Pectoral

fins subtriangular, ])ointed. Teeth about |^}.
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Colour. Dark slaty blue, nearly black, above, and but little paler

below.

Dimensions. Total lengtb about 7 feet. Snout to dorsal fin

46 inches, height o£ dorsal 3*75, snout to pectoral 16'5, anterior

margin of pectoral 17, breadth of pectoral 6*20, expanse of caudal

fin 21-5. A skull measures 10*6 in basal length, 7*4 broad across

orbits, length of rostrum 5*1.

Distribution. Bay of Bengal, ascending rivers as far as the tide

extends ; also found at Singapore and in North Borneo.

385. Orcella fluminalis. The Irraivaddy Porpoise.

Orcella fluminalis, Andersrm, P. Z. S. 1871, p. 143, fig. 2 ; id. An.
Zool. Res. p. 358, pis. xxv a, xxvii, &c. ; Blyth, Mam. Birds Burma,
p. 34 ; True, Delphinidce, p. 182 ; W. Sclater, Cat. p. 319.

Form very similar to that of 0. brevirostris. The dorsal fin is

situated somewhat farther back, and is smaller, lower, and less

falcate, and the pectorals are rather shorter and broader. The

head is less globose. Teeth about j^.

Colour. Pale slaty above, whitish below, numerous narrow
streaks irregularly dispersed on the sides.

Dimensions. Length of a male 74 feet, snout to dorsal fin 55
inches, to pectoral 17, lengtb of pectoral along anterior margin 17.

Basal length of a skull 10*3 inches, breadth between orbits 7,

length of rostrum 4*6. In another male 80 inches long, the

dorsal fin was a little over 2 high.

Distribution. The deeper channels of the Irrawaddy from below
Prome to above Bhamo. This porpoise has not been observed in

the tidal waters of the river delta.

Habits. The Irrawaddy porpoise is gregarioiis, solitary individuals

being rare, and it keeps to deep water, rising to breathe every

minute or two as a rule, and emitting " the short blowing sound,

which ends in the more feeble one of inspiration " {Anderson).

The food, so far as known, is exclusively fish.

Mr. Thomas has recently united this species with 0. brevirostris,

but the absence of that form in other Indian rivers renders it

probable that 0. fluminalis is really distinct.

Genus LAGENOEHYNCHUS, Gray (1846).

Head with a short, not very distinct beak, or pointed, without a
beak. Dorsal and pectoral fins moderate. Caudal ridges very
prominent.

Teeth variable in size. Rostrum flat, not greatly exceeding the
remainder of the skuU in length. PremaxiUse flat or slightly

convex above. Pterygoids usually in contact. Mandibular sym-
physis short. Vertebra) very numerous, 73 to 92 (generally

over 80).
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Several species are known; of these two have been obtained in

India.

Si/noj^sls of Indian Sj^ecies.

00
Tooth about "^^ ; bre.adtli of skull more than

half its length L. electra, p. 580.

Teeth about
j^ ; breadth of skull less than

half its length L. ohsciirnm, p. 580.

386. Lagenorhynchus electra. The Indian hroad-healced Dolpliin.

Lagenorhvnchus electra, Gray, Zool. Ereh. 8, Terror, p. 35, ]il. xiii

(1846) F/oirer, P. Z. S. 188.3, p. 490 ; Trve, Bclphimda;, pp. 100.

17.3, pi. xxviii, figs. 1,2; W. Sc/afer, Cat. p. 321.

Del])hinus (Lagenorhjmchus) fusiformis, Given, Tr. Z. S. vi, p. 22,

pi. V, fig. 1, jil. vii.

A short and broad beak. Dorsal and pectoral fins falcate.

Snont broad. Teeth abont ;^^, conical, curved inwards, about i inch

in diameter, confined to the anterior two thirds of the rostrum and
less than half the mandible. Kami of mandible deep in the jws-

terior half and slender in front.

Colour. Dark above, darkest on the dorsal fin, the fore part of

the pectoral and caudal fin, and the snout ; ashy grey unspotted

below (Owen). But a specimen of the same species from the

Pacific is described as blue-black, ^^•ith a white spot in front of each

pectoral fin, a frontal band of light slate-colour, vent and abdomen
reddish white.

Dimensions. An adult female measured feet long, snout to

pectoral fin \Qh inches, to dorsal 31, length of pectoral fin along

front margin 12, of dorsal 10. Basal length of skull 17, breadth

across orbits 9'5, length of rostrum 9-75, breadth of same at

base 5-4.

Distrilmtlon. Indian and Tropical Pacific Oceans, Obtained at

Vizagapatam by Sir W. Elliot.

387. Lagenorhynchus obsciirum. The heaUess Dolphin.

Dol])hinus obscurus, (rray, Sjn'c. Zaol. p. 2 (1828); id. Zool. Ereb. iS-

Terror, p. 37, pi. xvi;' M/tJi, Cat. p. 90.

Lagenorhynchus ohscurus, Trzte, Delj^/iinidfe, pp. 104, 174, pi. xxix,

figs. 1, 2.

Prodel]ihinus obscurus. Flower, Lif^t Cetacea B. M. p. 28 (1 885)

;

W. Sclater, Cat. p. 824.

No distinct beak, the head sloping gradually down to the upper

lip. Fins falcate. Teeth about
f^,

small, less than ^ inch in

diameter, curved inwards, Ibose in 1h(^ upper jaw occupying about

I of the rostrum. Skull and roslriim much narrower than in

L. electra, and iujermediate in form between those of that species

and those of Delphimis.
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Colour. Black, neck and belly white, a blaclv: band from tlie ancle

of the mouth to the pectoral fins ; lateral oblique streaks of white

{Graij).

Dimensions. Length (of type skin) 65 inches, length of pectoral

fin 11 ; of a skull 14, breadth across orbits 6-7, length of rostrum

8, breadth of same at base 3-75.

Distrihution. Indian and Pacific Oceans. A skull from Talk

Straits, Ceylon, is in the Museum, Calcutta.

Genus TURSIOPS, Gervais (1855).

General form stout. Beak moderate, tapering, separated by a

groove from the forehead ; dorsal and pectoral fins falcate.

8kull and rostrum much broader than those of Steno or Del-

pldmis. liostrum moderately long, vei'v convex above, tapering.

Pterygoids in contact. Mandibular symphysis short. Teeth stout

(about ^ inch in diameter), occupying nearly the whole jaw.

Vertebra} in T. tursio : C. 7, D. 13, L. 17, C. 27= G4.

It is probable that two species of J'i^^-swj^? occur around India,
,

but only one has hitherto been recognized.

388. Tursiops tursio. The common boitle-noxe Porpoise.

Delphinus tursio, Fabricius, Fauna Greenland, p. 49 (1780) ; Flower,

Tr. Z. S. xi, p. 3, pi. i.

Delphinus eurynome. Gray, Zool. Frebus Sf Terror, p. 38, pi. xvii

(1846) ; Bh/th, Cat. p. 90.

Tm-siops tursio, Flower, P. Z. ^S. 1883, p. 478; True, Delphinid(P,

pp. 32, 158, pi. viii, figs. 1^ 2 ; W. Sclater, Cat. p. 323.

Teeth about ;^;^. Eostrum broad, depressed, forming more than

half the length of the skull, its breadth in the middle 3 to | its

length.

Colour of Eastern animals, not known. Atlantic specimens are

clear plumbeous grey, more or less tinged with purple, above,

including the dorsal, pectoral, and caudal fins, and passing gradually

into pure white on the belly. The limits of the two colours vary.

Some individuals are black above, pale grey below, some all grey.

Dimensions. Total length of an adult male 9 ft. 6 in., snout

to dorsal fin 50 inches, length of pectoral fin 15'5, vertical height

of dorsal 9, breadth of flukes 24. Some individuals exceed 10 ft.

in length. Skull 22 inches long, 11 broad between orbits, rostrum
12-5 long.

Distribution. Probably throughout temperate and tropical seas.

Blyth records a skull of an animal captured in the Bay of Bengal.

In the British Museum are specimens from Muscat and the

Seychelle Islands,

It is highly probable that either Tursiops catalania described

from N.W. Australia, or the closely allied T. ahu.mlam, inhabiting

the Red Sea, is also found in the neighbourhood of India. The
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two may be identical. Both are smaller than T. tursio and

ha\e dark spots on the lower surface. The skull of T. catalaniais

16-75 inches long by 7*5 broad between the orbits, rostrum 9-75

long. Ddphiiius {kiteuo ?) maculiventer (p. 585) of Owen may be

TursiojJS catalania.

Genus STENO, Gray (1846).

Head prolonged into a distinct narrow snout, which is separated

by a groove from the forehead. Dorsal and pectoral fins falcate.

Eostrum of skull long, narrow and compressed. Symphysis of

mandible long, one fourth to one third the length of the ramus.

Teeth of moderate size, about one fifth (4-6 millim.) of an inch in

diameter ; 20 to 35 on each side of each jaw. Vertebrae oi S. fron-

tatvs; C. 7, D. 12, L. 15, C. 32=06.
The species found on the coast of India are in part referred to

Sotalia by Flower and True ; but the differences bet\\een the Indian

types here brought together appear to me scarcely to justify generic

distinction, until the skeletons are known. The typical Sotalire

are estuarine or fluviatile dolphins with 51 to 55 vertebrae.

Synoj)sis of Indian Species.

A. Teeth very rugose, ^ to ^ S. fronfatns, p. 582.

B. Teeth nearly smooth.

a. Rostrum more than | length of skull

;

teeth about |^ S. pbimbcns, p. 583.

h. Rostrum less than f of skull.

«'. Dark grey ahove ; teeth about „-.... S. perniger, p. 583.

h' . Speckled throughout ; teeth about g^ 8. lentiginosus, p. 584.

c'. Black above ; teeth V- 8.? viacidivcnter, p. 585.

389. Steno frontatus. Tlie rour/Ji-toothed Dolphin.

Delphinus rostratus, Shcnv, npvd Cuv. Aim. Mus. xix, p. 10 (1812)

;

JJefimarest, Nouv. Diet. H. N. ix, p. 160, nee Shcno.

Delphinus frontatus, Cuv. Oss. Foss. ed. 2, v, pp. 278, 400, partim

(1823).

Delphiuorhynchus rostratus, Blyth, J. A. S. B. xv, p. 368.

Sleno rostratus, Bhjth, J. A. S. B. xxviii, p. 491 ; Floicer, P. Z. S.

1883, p. 483 ; Trite, Delphinidee, i)p. 24, 157, pi. vi, figs. 1, 2
;

W. Sclater, Cat. p. 324.

Steno frontatus, Blyth, Cat. p. 91.

Snout long. Teeth |^ to p, distinctly rugose, the enamel closely

pitted with irregular very wavy furrows. Kostrum long and com-

pressed, its breadth in the middle varying from l to more than
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^ of its length. Pterygoids in contact along the median line.

Mandible with its inferior border very convex at the symphysis,

which is very long, fully 5 the ramus.

Colour. In an Atlantic specimen the upper parts and fins were
purplish sooty black ; sides marked with rather large stellate white

spots. Snout and under surface of body white, more or less tinged

with purple and rose-colour and marked with prominent purple

spots (Liitheii). The colour of Eastern specimens has not been
recorded, and there may be much variation.

Bimeusioiis. Total length 8 ft. 6 in. ; snout to dorsal fin 44
inches, to pectoral 25. Length of a large skull 19"5, of rostrum
11*5 ; breadth of skull betweeii orbits 7, greatest breadth 8*5.

Distribution. Indian and Atlantic Oceans. Found in the Bay of

Bengal ; a specimen having been captured near the Nicobar
Islands.

390. Steno plumbeus. The plumbeous Dolpldn.

Delphinus plumbeus, Dussumier, Cuv. Rcqne An. ed. 2, i, p. 283

(1829) ; Pucheran, Rev. Mag. Zool. (2) viii, 1856, pp. 146, 315, 362,

449 ; Jerdon, Mam. p. 157.

Sotalia plumbea, Floioer, P. Z. S. 1883, pp. 489, 513 ; True, Delphin-

idce, pp. 21, 153, pi. i, figs. 1, 2 ; W. Sclater, Cat. p. 325.

La-mainy, Burmese.

Snout very long ; dorsal fin long and but little elevated
;
pec-

toral limbs short, about i total length ; caudal ridges prominent.

Teeth about ^ (37 on each side of upper jaw, 34 on each side of

lower). Rostrum more than f length of skull ; its breadth at the

middle ^ its length. Pterygoids not in contact. Symphysis of

mandible one third length of jaw.
Colour. Uniform plumbeous grey, except on the extremity and

underside of the lower jaw, where it is white.

Dimensions. Total length 7 ft. 9 in. : tip of snout to dorsal fin

34 in., to pectoral 23; length of anterior margin of dorsal fin 17,

of pectoral 14 ; expanse of tail-flukes 22. Skull 22 inches long,

beak 13*75, breadth of skull between orbits 7*5.

Distribution. Indian Ocean. Recorded from Madras, Ceylon,

the Malabar coast, and Karachi, and said to be common in tidal

estuaries in Burma.

391. Steno perniger. Elliot's Dolphin.

Delphinus perniger, Elliot, Bhjth, J. A. S. B. xvii, pt. 1, p. 250

;

Blyth, Cat. p. 91 ; Jerdon, Mam. p. 157.

Delphinus (Steno) gadamu, Owen, Tr. Z. S. vi, p. 17, pis. iii, iv

(1866).

Sotalia gadamu, Floicer, P. Z. S. 1883, pp. 489, 513 ; True, Deljjhinidce

pp. 13, 154, pi. ii, figs. 1, 2 ; W. Sclater, Cat. p. 325.

Tursiops perniger, W. iSclater, Cat. p. 323.

Gadamu, Telugu.
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Snout long and compressed
;
pectoral and dorsal fins falcate and

of similar size, the pectorals long, nearly 4- of the total length ; caudal

ridges prominent.

Teeth about '^^ (varying from 23 to 28). Eostrum less than f
length of skull ; its breadth at the middle about i its length.

Pterygoids close together on median line, but uot in contact.

Symphysis less than ^ length of mandible.

Colour. Upper parts dark plumbeous grey, almost black upon the

fins, becoming paler on the sides and passing into pinky ashy

grey, with a few small irregular darker blotches, on the breast and
abdomen.

Dimensions. Total length of an adult female 6 ft. 10 in.*; tip

of snout to dorsal fin 36 inches ; length of base of dorsal 13, length

of anterior margin of dorsal 16, of pectoral 18 ; expanse of tail-

flukes 22 (Owen). Skull 17 inches long, rostrum 10, breadth of

skull between orbits 6*75.

Distribution. Indian Ocean. Eecorded from Vizagapatam and
Karachi in India, and from Australia.

Mr.W. L. Sclater has sent to me the rostrum of D. pernujer from
the type skin preserved in the Museum, Calcutta (the rest of the

skull is not preserved). I have compared this rostrum with that

of the typical skull of S. gadaiuu in the British Museum, and find

the two identical.

392. Steno lentiginosus. The specJded Dolpliin.

Delphinus (Steuo) leutii^-inosus, Owen, Tr. Z. S. vi, p. 20, pi. \, tigs.

2, 3.

Sotalia leutij,nnosa, Flow.'r,_ P. Z. S. 188:3, pp. 489, 513 ; True, Bel-
pJiiniikc, jip. 15, 155, pi. ii, fig. 3; W. Sclater, Cat. p. 325.

Delpliiiuis lentiginosus, Sterndale, Juur. Bombay N. II. Soc. ii,

p. 51.

Bolla gadimi, Tel.

General form similar to that of S. j^i'mujer, but with smaller and
less falcate ])ecloral and dorsal fins and the tail-llidves wider from
front to back. The dorsal fin is longer at its base, being about |
of the total length. Length of pectoral about ^ of total. Caudal
ridges prominent.

Teeth about ^. Breadth of rostrum at the middle ^ its length.

Colour. " Pretty uniformly bluish cinereous or slaty, freckled

\\\t\\ irregular small spots of brown or pknubeous pigment, the
streaks longitudinal and flecked with wliife (Owen., probably from

* Unfortunately it is not stated whether the measurements were made on
the animals by Sir W. Elliot, or merely calculated from ibc drawing.s by yii-

R. Owen. The same remark ai)plies to the dimensions of S. Icutiginoaus and
8. maculivaiter. I have been unable to trace the original drawings.
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the dnxwiiig). Sinclair, quoted by Sterudale, describes the colour as

" Above (and below behind the anus) rather pale leaden grey, with

uumerous long drop-shaped spots. Of these the majority, especially

on the rostrum, limbs, dorsal fin, and Hukes, are pure white, the

rest dark slate-colour or black. Below, from the anus forward, the

general ground-colour is white, much mottled on the belly wdth the

dorsal ground-colour, less so on the breast, and the mental (chin)

region almost pui'e white ; but there are a few black spots."

There is probably some variation.

^^^

Fig. 190.— Steno lentlginosus. (From Elliot's figure.)

Dimensions. Total length of au adult female (Vizagapatam)

7 ft. 10 in. ; tip of snout to dorsal fin 40 inches, to pectoral 24
;

length of dorsal along front 13, of pectoral along anterior curve

12 ; breadth of tail-flukes 21 (Oiuen). An adult male (Bombay)
was 10 ft. 6 in. long, the pectoral 15 in. long, base of dorsal 27,

expanse of flukes 27. Skull of female 18 in. long, I'ostrum 11,

breadth of skull between orbits nearly 7.

Distrihution, Indian seas. The species has been obtained at

Vizagapatam and at Alibag near Bombay. I also refer to it a

skull now in the Museum of the College of Surgeons, that was
obtained by Mr. Hoidsworth at Aripo in Ceylon, and noticed by
Prof. Flower (P. Z. S. 1883, p. 488) as closely resembling Sotalia

sinensis. There are 31-32 teeth on each side of the upper jaw.

The skull is 18-75 inches long (basal length) and 8 broad.

393. Steno? maculiventer. The spot-helUed DolijMn.

Pelphinus (Steno?) maculiventer, Oiccm, Ti: Z. S. vi, p. 21, pi. vi,

tigs. 1,2.

Sucva, Telegu.

Teeth 't^. Pectoral and dorsal fins falcate, pectoral apparently

about ^ of total length.

Colour. Above deep shining plumbeous black, becoming paler

below; fi-om the chin to the anus ashy grey, with irregular dark

spots or blotches.
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Dimensions. Length of an adult female 6 ft. 11 inches, of rostrum

externally 5 in., from snouC to dorsal fin 40, to pectoral 21, length

of pectoral along anterior curve 15; vertical height of dorsal fin 8,

length of its base 18 ; expanse of tail-flukes 20 {Owen).

Distribution. Vizagapatam.

This is a doubtful species, founded on drawings, no skull having

been preserved. As already suggested, it requires comparison

with Tiu'siojps catalania.

Genus DELPHINUS, Linn. (17G6).

Syn. Uudelphi?ius, Prockljjhinus, Gervais (1880).

Snout long, separated by a groove from the forehead. Dorsal

and pectoral fins falcate.

Fig. I'Jl.— Skull of Bel/Jiiiuisdclphis ; from the side and above.

Rostrum long and narrow, generally about twice as long as the

cranial portion of the skull. Pterygoids narrow, compressed, sharply

keeled, in contact. Mandibular symphysis sliort. Teeth small

(tV ^^ 8 ^^^^ "^ major diameter), acutely pointed, and luimerous

(4l to 05 on each side of each jaw), oval in section towards the
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base, the longer diameter across the jaw. Vertebrae 73 to 76 ; in

D. ddjjhls C. 7, D. 14-15, L. 21-22, C. 30-32.
I include ProclelpJiinus, which only differs in having a flatter

palate.

Synopsis of Indian Species.

A. Palate with deep and broad lateral grooves
proximally.

a. Teeth ^^ to
|J Z>. delphis, p. 587.

b. Teeth -^ ]j_ diissumicn, p. 688.

B. Palate nearly flat ; teeth j^ D. nudaijanm, p. 588.

394. Delphinus delphis. The common Dolphin.

Delphinus delphis, L. Si/st. Nat. i, p. 108 (1766); Flower, Tr. Z. S.
xi, p. 1, pi. i; id. P. Z. S. 1883, p. 500; True, BelpUnidoi, pp. 45,
160, pi. xi, figs. 1-3

; W. Scl(der,Cat. p. 321.
Delphinus pomeegra, Owen, Tr. Z. S. vi, p. 23, pi. vi, fig. 3, pi. viii,

figs. 1-4.

Pomigra, Tamul (Madras.)

Body- slender, head small. Beak long and narrow
; pectoral fins

three times as long as broad, narrow in the distal half and acutely
pointed.

Teeth j. to ^^ small. Bony palate deeply excavated on each

side proximally, the median portion convex

.

Fig. 192.

—

Common T>o\\)\ii\i,Belphiniis del-phis. (Flower, Art. Mammalia,
' Eucyclopsedia Britaunica.')

Colour very variable. The Indian D. pomee-jra is said to be
almost black, with a rather lighter shade on the belly. In Atlantic

specimens the back is usually dark grey, the underparts white or
whitish, and the sides occupied by various bands of grey or

fulvous.

Dimensions. Total length 7 ft. 6 in., snout to dorsal fin 39*3 inches,

to pectoral 20, length of pectoral 14, breadth of flukes 20'5. Length
of skull 18-4 inches, breadth between orbits 6-75, length of ros-

trum 11.

Distribution. Probably all tropical and temperate seas. In India

only recorded from the Madras coast.

2s,
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395. Delphiiius dussumieri. The Indian long-nosed Dolphin.

Delpliinus longirostris, Dussumier, Cur. Hcc/tie An. ed. 2, i, p. 288
(1829); Floiccr, P. Z. S. 1883, p. 503; True, DeliMnuhc, pp. u8,

161, pi. xii, fig. 2 ; W. Sclater, Cat, p. 322 [nee Grmj, Spic. Zool. p. 1

(1828)].

Colour and other external characters unknown.

Teeth ^. Eostrum greatly elongate. Symphysis o£ mandible

one fifth the length of the skull. Palatal grooves as in B. del-

phis.

Dimensions. Length of skull 19-5 inches, breadth between orbits

o*75, length of rostrum 13*25.

Distribution. Malabar coast.

The description of the type skull is copied from True. The
name loiujirostris cannot stand, as there is a different species to

which the name was previously given by Gray, D. capensis, (Drray,

I find, on examining the skull, is quite distinct, having only
'f^

rather

large teeth and a much shorter mandibular symphysis.

D. roseiventris may also occur in Indian seas. It is known from the

Moluccas and Torres Straits, and is a small species, rather less than

4 feet long, with ^g teeth, and the bony palate intermediate in form

between that of typical dolphins like D. delphis and that of aber-

rant types like D. malayanus.

396. Delphinus malayanus. The Medaij Dolphin.

Delphinus malayauus, Lesson, Voy. Cu(piille, Zoul. i,-p. 184, Atlas^

pi. ix, fig. 5 (1826).

? Delphinus velox, Dussum.. Cuv. Reyne An. ed. 2, i, p. 288 (1829)

;

F. Cuv. Hist. Nat. 3frM/i. pi. 425 ; Fuchemn,ltev. Maej. Zoo/. 1856,

p. 453.

Steno attenuatus. Gray, Zool. Ereh. 8)~ Terror, p. 44 (1846) ; id. Cat.

Seals ^ Whales B. M. 1866, p. 235 ; Blyth, J. A. S. B. xxviii,

p. 492, footnote ; id. Cat. p. 92.

Prodelphinus attenuatus, Flmuer, List Cetacea B.3I. 1885, p. 30;
W. Sclater, Cat. p. 324.

Prodelphinus malayanus, True, Delphinidce, pp. 67, 165, pi. xvi, figs.

1,2.

Teeth about ^, No lateral grooves on bony palate.

Colour uniform ashy grey.

Dimensions. Total length 6 ft. 3 in., height of dorsal fin 8*5 inches,

length of pectoral 13-8, expanse of tail 24. A skull is 15-5 inches

long, 6 broad across the orbits ; length of rostrum 9-5.

Distribution. Indian Ocean, obtained in the Bay of Bengal near

the Sundarbans. '.

There is much confusion regarding Delphinus medayamis, D. atten-

%udus, and D. frcnnatus (D. doris, (Iray), all of which have been re-

ported from the Indian Ocean. The slvuUs are very similar; but

True has collected evidence showing some important distinctions in
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coloration

—

D. mcdayanus being uniform ashy, D. attenuatvs dark
above, ashy grey below, and D. frcenaius dark above, white below,

the dark parts spotted or speckled with white. The number of

vertebrte is also different. The specimen described by Blyth agreed
in colour with D. raalayanus ; but if the other forms deserve separa-

tion, it is probable that one or both of them will be found on the

Indian coasts. D. loncjirostris, Gray, with teeth ^, may also occur*.

DelpMnus velo.v is not mentioned by True, and must remain a

doubtful species for the present. It was founded on a specimen,

one of a very numerous shoal, tliat was harpooned at sea between
Ceylon and the Equator. The dorsal and pectoral fins were much

falcate, tlie teeth ^; the colour black throughout. The length of.

the specimen was 5 feet, the height and base of the dorsal fin

each about 5-5 inches, the pectoral 10 inches long, expanse of the

tail 13. The movements of these dolphins were very swift, hence

the name. The type may have been a young Z>. mcdayanus.

Family PLATANISTID.E.

The last family of Cetacea is composed of three genera, each con-

taining a single species. All are fluviatile or estuarine ; two are

South-American (one, Into, inhabiting the river Amazons, the

other, Pontoporia, living in the Eio de la Plata estuary), and the

third, Platanista, is Indian. This distribution may indicate that

the family, which in some respects is less specialized than other

Cetaceans, was once marine and widely spread, and that the few
living representatives, as in the parallel case of Ganoid and Dipnoan
fishes, owe their survival to their adaptation for a life in rivers,

where the struggle for existence is less severe than in the sea.

The size of the Platanistidai is relatively small. Teeth are

numerous in both jaws, which are long and narrow. The symphysis

exceeds half the length of the mandible. The head is divided from

the body by a slightly constricted neck. The cervical vertebrfe are

all free. The tubercular and capitular articulations of the ribs

are distinct in front and blend gradually behind as in ordinary

mammals. Pterygoids elongate, in contact, not involuted.

Genus PLATANISTA, Wagler (1830).

A long compressed beak, slightly enlarged at the extremity

;

dorsal fin rudimentary, replaced by a low ridge ; pectoral fin

* Owen (Tr. Z. S. \i, p. 23) calls J), lovyirostris, Gray, the Black Dolphin of

the Cape and Ceylon. There is probably some confusion with D. Jongirostrif;

Cuv. (A dussumieri, ante, p. 588), from Malabar.

2r2
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ti'iaugular, fan-shaped ; eye very miuute, rudimentary, without a

crystalline lens ; blowhole longitudinal, linear. A small caecum.

No pelvic bones.

Teeth rather large, conical, circular in section, and sharp-pointed

in the young, gradually becoming worn down and acquiring enlarged

Fig. \i)o.—iSkuU of Plalanista i/aii(/ctica, joung. (Copied from Stenidale.)

flattened roots. Symphysis one half (in males) to two thirds (lu

old females) the length of the mandible, the teeth on the two sides

in the anterior part of the rostrum and mandible being so close

together as almost to touch. Proximal portion of maxillae bearing

very high, longitudinal, incurved bony crests, which bend over and
almost meet above. Zygomatic process of squamosal very broad.

Vertebrae : C. 7, D. 10-11, L. 8-7, C. 26=51.
A full account of the anatomy, distribution, and habits of the

only member of this genus has been given by Anderson.

397. Platanista gangetica. The Gangetic Dolpldn.

Delphiuus gangeticus, Leheck, Neue Schv. Ges. nat. Freunde Berl.

m, p. 1^80 (1801) : Hoa-bun/h, As. Ses. vii, p. 170, pi. v (1801).

Platanista gangetica, Grai/ i^- Ilardw. III. lad. Zool. ii, pi. xxiv

;

Eschricht (translated by Wallich), A. 31 N. H. (2) ix, pp. 1(51, 279,

X)ls. v-vii ; Bbjth, Cat. p. 92 ;
Jerdon, Mam. p. 159 ; Anderson,

A?i. Zool. lies. p. 417, pis. xxv, &c. ; W. Sclater, Cat. p. 315.

Platanista indi, Blyth, J. A. S. B. xxviii, p. 493 ; id. Cat. p. 92
;

Jerdon, Mam. p. 159.

Si'is, Siisii, II. ; Sihiik, Sishiik, Beng. ; Sist'onar, Sans. ; Bhukm, SiUisar,

Sind. ; Iliho, Seho, Assam ; Jfuh, Sylhet.

gjj
Rostrum much shorter in males than in females. Teeth about

35 on eacli side, generally rather more below than above.

Colour blackish throughout.
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dimensions. Very variable ; adults usually 7 to 8 feet long, but
a specimen from the Jumna in tbe Allahabad Museum is said to
measure 12 feet. Females are larger than males. In a female
89 inches long the anterior border of the pectoral fin measured
12-5, and the expanse of the tail 19. A large female skull measured
27-25 inches in basal length and 10-25 in greatest breadth ; a large
male skull 19-4 bv 8-9.

Fig. 194.

—

Plaianista gaui/etua (Flower, Art. Mammalia ' Eucyclopredia
Britannica ').

Bisti'ibution. Indus, Ganges, and Brahmaputra, with all their

larger tributaries, from the sea to the base of the mountains.

This dolphin is common in tidal waters, bnt never enters the sea.

Habits. According to Anderson the Grangetic dolphin is not

gregarious, although several individuals may be seen about the same
part of the river. It keeps chiefly to the deeper channels and is

probably migratory to some extent, as none are seen in the Hoogly
near Calcutta during the hot season from March to JiTue, though
many may be noticed in the cold months from October to March.
In the rains (June to October) this dolphin undoubtedly remains

in the tidal waters, for it is frequently captured, though it is seldom

observed. It rises to breathe hke other dolphins, remaining but a

very short time at the surface. Sometimes in the cold months it

throws itself out of the water.

This cetacean is quite blind ; sight would be useless in the thick

muddy waters of the Indus at all times of the year, and of the

Ganges and Brahmaputra at most seasons. Its food consists of

fish aud pra'wus, and amongst the former Anderson found the

remains of mud-haunting Siluroids. Doubtless these are captured

by the Platanista feeling for then on the mud with its snout.

The period of gestation is said to be eight or nine months ; the

young, almost always one in number, very rarely two, are bora

between April and July, and it is stated that the young dolphin at

times holds on by its mouth to the base of the mother's pectoral

fin. These details require confirmation.

Platanista is captured by fishermen in parts of the country

either by nets or by harpooning. The flesh is eaten by particular

castes, and the oil is used for bui*ning and other purposes.
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The Manatees and Dugongs, formerly classed with the Cetacea,

and subsequently assigned by De Blainville and others to the Uii-

gidata (or Pacliydermata), are now placed in a separate order,

the Sirenia, which has certainly no affinity to Cetaceans and very
little, if any, to Ungulates. The Sirenia resemble Cetacea in their

fish-like form, in tlie absence of external hind limbs and of a

distinct sacrum, and in the rudimentary condition of the pelvis, in

the horizontal expansion of the tail to form a swimming organ, in

the pectoral limbs being converted into paddles without separate

digits, in the small eyes, and in the want of an ear-conch. On the

other hand, the head is of moderate size and rounded, the nostrils

are always separate, valvular, and anteriorly situated, the mouth
small and the teeth, in all li\iug forms, of two kinds, incisors and
molars ; there is no dorsal fin : and hairs or bristles occur on the

lips at all ages and are sometimes scattered over the body. The
muzzle is truncated, and horny plates, doubtless used in mastication,

are developed on the anterior portion of the palate and of the lower

jaw.

The bones are dense and massive. The skull is peculiarly formed,
but very unlike that of any Cetacean. The anterior narial aperture

is large and high in position, and the nasal bones are generally

wanting in living forms. There is a thick rostrum, chiefly formed
by the premaxillaries. The flat ends of the bodies of the vertebrae

do not ossify separately, as in nearly all other mammals. The
radius and ulna are generally united together at both ends. The
digits are five in number, and the phalanges, which are never more
numerous than in ordinary Mammalia, are flatteiied. The stomach
is compound, the intestines long, and there is a c;t>cum. The
testes are abdominal, the uteriis bicornuate, and the placenta non-
deciduous and diffuse. The mammae are two in number and are

pectoral and postaxillary.

The order contains only one family and two living genera, which
are purely herbivorous, feeding on aquatic plants, and « hicli inhabit

shallow seas, estuaries, and rivers. They are never found out at

sea, like Cetacea, nor do they ever voluntarily go ashore.

Family MANATID^.

Characters of the order. Of the two living genera one, Manaius,

is found in rivers and estuaries on both sides of the tropical At-
lantic, the other, HaUcore, inhabits the coasts of the Indian Ocean.
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A third genus, Bhi/tina, formerly lived on the shores of Behring's

Island, but has been extinct for more than a century.

In Flower and Lydekker's ' Introduction to the Study of Mam-
mals,' each of the genera named is classed as the type of a family.

Genus HALICORE, Illiger (1811).

Nostrils on upper part of muzzle. Tail crescent-shaped, concave
behind. Pectoral fins ovate. Xo nails on digits.

The thick rostrum and the mandibular symphysis bent down-

ward. Teeth altogether, i. |, m. |^; but only two upper incisors

are found in adults and two or three molars on each side above

Fig. 195.—Skull of Halicore dugoiig.

and below. The adult incisors are rootless, straight, tusk-like,

large in the male, not exserted in the female. The anterior molars

are circular in section, and increase in size baclvAvard, the last

appears as if formed of two cylinders joined together ; the anterior

molars fall out before the posterior molar appears above the gum.
All are rootless and destitute of enamel.

Three species have been described ; but it is doubtful whether

H. tahi'rnacuU, from the Red Sea, and IT. aiistralis, from Australia,

are distinct from the Indian species H, dugonrj.
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398. Halicore dugong. The Dugon;/ or Duyong.

Trichechns dugung, Erxlehen, Syst. Her/. An. p. 599 (1777).

Halicore dugono-, Illiger, Prod. p. 140 ; Gray S; Hardw. III. Ind. Zool.

ii, pi. xxiii ; Blyth, J. A. S. B. xxviii, pp. 271, 483, 494; id. Cat.

p. 143 ; id. Mam. Birds Burma, p. 53 ; Jerdon, Mam. p. 311

;

W. Sclater, Cat. p. 326.

Halicore iudicus, Desm. Mam. p. 509; Cantor, J. A. S. B. xv,p. 274
;

Kelaart, Prod. p. 89.

Talla mala, Muda ura, Cing. ; Duyong, Parampuan knit, Malay.

Colour either bluish grey throughout or the lower parts whitish

or white.

Dimensions. Extreme length of adults 8 to 9 feet, usually 5 to 7 ;

much larger dimensious are given in hook^. but are o])en to doubt.

Fig. 19().-

—

HaJieovc dtiyony.

1)1 a large specimen 8 ft. 6 in. long and ('> ft. in circumference, the

pectoral fins were 16 inches long and 8 inches broad, and the breadth

of the tail from tip to tip 31. The skull of a male from Ceylon

measures 14-5 inches in basal length and 8*5 in breadth.

Distribution. The shores of the Indian Ocean from E. Africa to

Australia for about 15 degrees on each side of the Equator.

Dugongs have been observed on the coast of Malabar, the north-

west coast of Ceylon from the Grulf of Calpentyn to Adam's Bridge,

around the Andaman Islands, and in the Mergui Archipelago.

Habits. Formerly dugongs were said to be found in large herds

of some hundreds of individuals, and to be in places so tame as to

allow themselves to be handled. As their flesh is by all accounts

excellent and their fat yields a clear limpid oil of great value, they

have everywhere been hunted and are now in most places rare.

They are said to be slow in their movements and unintelligent.

Their food consists of marine algae. They haunt shallow bays,

salt-water inlets, and mouths of estuaries, but do not, like the

Manati, ascend rivers. The female gives birth to but one young
at a time, and is said to hold it with her pectoral tin. Some writers

have suggested that the dugong has given rise to the myth of the

mei'maid (hence, indeed, the name Halicore) ; but it should be re-

membered that stories of beings half man or woman, half fish, are

as common in temperate as in tropical seas, and tlial some of them

are more ancient than any European knowledge of the dugong.
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The last order of placental mammals, containing the Sloths,

Anteaters, Armadillos, Cape Anteaters, and Pangolins or Scaly

Anteaters, is quite as distinct from all other mammalian orders as

the Cetacea and Sirenia are ; but it is far less homogeneous than

either, there being very few structural characters common to all

the different suborders included in it, except the absence of teeth

in the front of the jaw. In some of the Edentates, as in the only

Indian genus belonging to the order, teeth are entirely wanting

;

when teeth are present they are rootless, destitute of enamel, and
similar to each other in shape, and, with a single exception (the

genus Tatusia, an armadillo), there are no milk-teeth. All kno\^ n
species of Edentates are terrestrial or arboreal and resemble ordi-

nary mammals in external form.

As only one genus is found in India it is unnecessary to describe

here the very great structural differences of the vai'ious suborders

and families. These are, according to Elower's latest classifica-

tion (P. Z. S. 1882, p. 358) :—I. Suborder Pilosa, containing the

families (1) Bradypodidai and (£) Myrmecopliagido', both South-

American ; II. Loricata, with the family (3) Dasypodidce., also

South-American ; III. Squamata, consisting of the (4) Ilmiidce,

Asiatic and African ; and lY. Tubulidentata, containing the (5)
Orycterojyodidce, confined to Africa.

Suborder SQUAMATA.
No teeth. The whole upper surface and the sides of the body

and tail covered with large imbricate horny scales. Limbs short,

5 toes on each foot. Tongue long, vermiform, capable of great

protrusion. Uterus bicornuate. Placenta diff'used and nou-deci-

duate. No caecum.

A single family with only one living genus.

Family MANID^.

Genus MANIS, Linn. (1766).

Head small, long and pointed in front ; mouth very small. Eyes
small. Ear-couch small or rudimentary. The upper part of the

head, the back and sides of the body, the whole tail, and the outside
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of the limbs covered with, large imbricate scales ; lower surface of

head and body, sides of head, and inner surface of limbs scaleless,

scaotilj covered with hair. Generally there are a few coarse hairs

between the scales. All the toes bear slightly curved claws, those

Fig. 197.—Skull and lower jaw of Manis pentadadyla.

on the fore feet longer than those on the hind, third claw the

longest on all feet, claws of pollex and hallux short. In walking,

the dorsal surfaces and outer sides of the phalanges belonging to

the two outer digits of the fore feet rest on the ground, so that the

animal walks with its fore toes doubled under the feet. The hind
feet are plantigrade and, as a rule, rest on the ground normally.

The skull is of very peculiar shape ; it is rounded behind, and
diminishes gradually in front, being almost conical ; it is quite

Fig. 198.—Lower jaw o'i Mcmis pentadactyla, from above.

smooth, without any crests. The zygomatic arch is imperfect,

there being no malar bone. There is no distinction between the

orbits and the temporal fossae. Palate long and narrow, produced

far backwards ; the pterygoids extend backwards to between the

tympanies, each of whicli forms a small crescentie bulla. Rami of

inaudible very slight and straight, without angle or coronoid process,

but each ramus bears anteriorly on its upper border a small pointed

process projecting outwards. No clavicles. No third trochanter

to the femur. lingual plralanges bifid distally. Two pectoral

mammae. Stomach with thick muscular walls, especially towards

the pyloric end, and with a special gland near the middle of the

great curvature. A gall-bladder present.

The Pangolins or Scaly Ant(;aters are burrowers and live entirely
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on ants and termites, the long extensile tongue being used for the

capture of the insects. They roll themselves into a ball for defence,

and exhibit an enormous muscular power that defies any ordinary

attempt to unroll them.

The genus inhabits the Oriental and Ethiopian regions, the

African forms being rather more numerous than the Asiatic and
exhibiting more A'ariety. The three Asiatic species agree with

each other in having the tail tapering, the limbs entirely covered

with scales outside, and the middle row of scales above the tail

continuous to the end. All three occur within our area.

Si/nopsis of Indian, Cei/hnese, and Burmese Species.

A. Fore claws about twice leugtli of hind claws.

a. 11 to 13 roAvs of scales round body ^L pcntadacti/In, p. -597.

b. 15 to 18 rows of scales round body M. aurita, p. 599.

B. Fore claws but little longer than hind claws . M. javanica, p. 599.

A characteristic terminal phalanx of a large species of Manis,

closely allied to the African M. gir/anfea, has been found in the

Pleistocene cave-deposits of Kurnool. Another phalangeal bone,

referred to the genus Macrothenum, has been described from the

Lower Siwalik of Sind ; but this genus, I am informed by Mr.
Lydekker, is probably ungulate, not edentate as formerly supposed.

399. Manis pentadactyla. The Indian Pangolin.

Mauls pentadactyla, L. Si/sf. Nat. i, p. 52, partini (1766) ; Si/hes,

P. Z. S. 1831, p. 104 ; Horsjield, Cat. p. 196; Blyth, J. A. S. B.
xi, p. 453 ; xvi, p. 1273, pi. Iv ; id. Cat. p. 179 ; Jerd. Mam. p. 314 ;

Anderson, An. Zool. Res. p. 341, pi. xxiv, figs. 1, 2; W. Sdater,

Cat. p. 330.

Manis brachyura, Erxl. Syst. Reg. An. p. 98 (1777), partim
;
Blyth,

J. A. S. B. xii, p. 181.

Manis crassicaudata, Geoffr. St.-Hilaire, Cat. Mam. p. 213, partim

(1803) ; Elliot, Mad. Jour. L. 8. x, p. 218 ; Tickell, J. A. S. B.
xi, p. 221 ; Kelaart, Prod. p. 74.

Pholidotus indicus, Gray, P. Z. S. 1865, p. 368.

Bdjra-Kit, Sanscr. and H. ; Bajra Kapta, Siordj-mukhi, Situ, Sal Said,

Sakunphor, H. ; Kishaur, Pushtu ; Challa, Mirun, Sind ; Shdlma, Bauri

;

Armii, Kol ; Thiriya, Kauli-mah, Kauli-manjra, Kassoli-manjui; Mahr.

;

Alaiva, Tel. ; Alangu, Tarn, and Mai. ; Kabalaya, Ciug. ; Banrohu (jungle

carp), Deccan, &c. ; Keyot-mach, Rangpore ; Kaf-poJiu, Bengal.

Body and tail stout. Claws of fore feet very long, the middle

fore claw double the length of the middle hind claw. Scales on
body large, none keeled, as a rule, in adults. There are 11 to 13

lougitudinal rows of scales round the body, 14 to 17 in the median
(longitudinal) row above the tail, the tail being taken to commence
where the scales at the sides become angulate. The scales are

about twice as broad as in the other two Indian species.

Colour of scales light yellowish brown throughout ; naked skin

flesh-coloured, nose more livid.
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Dimensions. Head and body of a male 24*5 inches, tail 18, of

another specimen 26 and 18. Ceylon specimens appear to have
loiDger tails ; Kelaart gives head and body 23*5, tail 22-5, Hornaday
for a female 19 and ]7. A skull measures 3'25 in basal length,

greatest breadth I'To. Weight of adults 20 to 27 lb. ; of a large

specimen 42, according to Kelaart.

Bistrihution. India proper and Ceylon. This species is found on
the mainland from Pesh:i\var (Stewart, J. A. S. B. xxxii, p. 23o) and
Sind (probably also Baluchistan) to Bengal and Orissa, and from
the base of the Himalayas to Cape Comorin. It is not reported

from any part of the Himalayas, though it probably occurs in the

lower ranges to the westward. Jerdon's statement that it was
found by Hodgson in Nepal appears due to some mistake. It

occurs on the 8hevroy bills, Madras Presidency, up to at least

3500 feet aboA'e the sea.

Habits. Good accounts have been given by Elliot and Tickell.

Like other species of the genus, this pangolin, as a rule, only moves
about at night, and hides during daylight in burrows dug by itself

or amongst rocks. I, however, once in Orissa found an adult

moving about in jungle some time after sunrise. The burrou-,

according to Elliot, descends in a slanting direction to a depth of

from 8 to 12 feet below the surface and ends in a large chamber
about 6 feet in circumference, in \vbich the pangolins live in pairs,

uith, at times, one or two young. The entrance to the burrow is

closed with earth when the animals are in it.

The food consists of various kinds of ants and termites, especially

of the latter. The ants' nests are torn open by the powerful claws

of the Mauis, which thrusts its long tongue into the passage-ways

and then withdraws it with numerous ants adhering to it. This

animal also drinks (in confinement) by rapidly extending and with-

drawing its tongue ; whether it drinks frequently or at all in the

wild state may be questioned, for it often inhabits places where no
water is procurable. Stones have repeatedly been found in the

gizzard-like stomach and may aid, as in birds, in triturating the

food. Blyth gave to a Manis that had been starved for some time

chopped raw meat and cooked egg and rice, on which the animal

fed freely after nightfall, but it died soon after, probably from

repletion.

The only sound known to be produced by this animal is a hissing

noise that it makes when annoyed. In confinement it soon gro\\s

tame, but there is often some difficulty in feeding it. It walks

very slowly, with the back well arched, and is in the habit of

standing up on its hind feet with the body not vertical, but

inclined forwai'd.

The breeding-habits are imperfectly known. A single young one is

g(inerally produced, more rarely t\vo, in the Deccan from January

to March, according to Elliot. In the Shevroy hills, however, a

female kept for some time by Mr. AV. H. Daly produced a young
one weighing 1 lb. on July 11th.
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400. Manis aurita. Tlie Chinese Pangolin.

Manis pentaclactyla, L. Syst. Nat. i, p. 52 (1766), partim.

Manis aurita, Hodgson, J. A. S. B. \, p. 234 (1836) ; Bhjth, Cat.

p. 179; Jerdon, Ma7n. p. 316; Anderson, An. Zool. Res. p. 352,
pi. xxiv, iigs. 3, 4 ; Jentink, Notes Leijd. Mas. iv, p. 202 ; W.
Sclater, Cat. p. 330.

Manis javanica, Blyth, J. A. S. B. x\, p. 454, xvi, p. 1274, nee
Desnuirest.

Bdjarkit, H. ; Sdlak, Kiias ; Kiocngnya, Newari.

Body and tail more slender than in M. pentadadyla and scales

much smaller and darker coloured. Fore claws long ; middle fore
claw twice as long as middle hind claw. Scales without keels in

adults or only 3 or 4 outer rows on body keeled, Eound the body
the longitudinal rows are 16 to 18 in number, usually 17 ; 16 to 20
scales in the median row above the tail. More hair between the
scales than in other Indian forms, and the ear-conch is more
developed.

Colour. Scales dark brown throughout in adults, sometimes with
pale concentric bands in young animals; naked parts flesh-coloured.

Dimensions. Head and body 19 to 23 inches, tail 13 to 15. A
skull measures 3*5 in basal length, 1-6 in greatest breadth. Weight
of adults 15 to 171b.

Distribution. Himalayas as far west as Nepal, at moderate ele-

vations, Assam, hills north of Bhamo, Kareunee, and Southern
China (Amoy, Hainan, Formosa).

Habits, so far as known, similar to those of the last species.

401. Manis javanica. IVie Malay Pangolin.

Mauls javanica, Desmarest, Mamm. p. 377 (1822) ; Cantor, J. A. S.B,
XV, p. 259 ; Horsjield, Cat. p. 197 ; Blyth, Cat. p. 179 ; Anderson,
An. Zool. Res. p. 352, pi. xxiv, figs. 5-8 ; Jentink, Notes Leyd.
Mus. iv, p. 199 ; W. Sclater, Cat. p. 331.

Mauls leptura, Blyth, J. A. S. B. xl, p. 454, xvi, p. 1273 ; id. Cat.

p. 180.

Manis leucura, Blyth, J. A. S. B. xvi, p. 1274.

Paugoliuus leucurus, Blyth, Mam. Birds Burma, p. 53.

Theng-khwe-khyat, Burmese ; Rangoliny, Tangiling, Malay.

Form more slender than in either of t]\e preceding species and tail

generally longer. Fure claws but little longer than the hind, never
more than half as long again. Scales longer, more pointed behind,

and rather less closely adpressed, the posterior edges chipped, not
worn, and with a median keel frequently visible in adults, especially

on the tail, sides, and limbs; 15 to 19 rows (usually 17) round the

body, 20 to 30 (usually 24 to 27) scales in the median I'ow above
the tail.

Colour dark brown, the sides and the terminal portion of the tail

sometimes whitish, and all the scales in a few instances particoloured.

"Naked skin wliitish.
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Dimensions A large male measured, head and body 21 "5 inches,

tail 20 ; basal length of a skull 4'1, greatest breadth 1"75.

Distrilmtion. From Sylhet and Tipperah, and from the lower

ranges near Bhiimo, throughout Burma, Cochinehina, and Cam-
bodia, the Malay Peninsula, Sumatra, Java, and Borneo to Celebes.

I have not been able to ascertain whether this species or J/, aurita

inhabits the hills south of Assam.

Fig. 199.

—

Martis javanica. (From a drawing bv Col. Tickell.)

Habits. From Tickell's MS. notes it may be inferred that this

species sometimes turns both fore and hind claws under the feet

in walking. It is probably less of a burrower than the other two
species, as its fore claws are much smaller and its scales less worn.
S. Miiller states that in Java it ascends trees and conceals itself in

fissures, especially in several kinds of fig-tree ; but it also burrows
in the earth, though it is rarely found amongst rocks. Similar

statements as to its habits in Borneo are made by Motley and
Dillwyn (Nat, Hist. Labuan, p. 51).



APPENDIX AND ERRATA.

Introductiou, p. iv, Hue 27, for ' some of these forms ' I'ead ' some of the

Ethiopian and Palsearctic types.'

P. 1. Add to the characters of Mammalia the following :

—

The occipital condyle is double. Each ramus of the lower jaw-

is composed of a single piece and articulates directly with the

squamosal, no quadrate hone intervening.

Pp. 7, 9. The hoolock, according to Mr. Sterndale's observations, some-
times drinks in the ordinary way, sometimes by dipping its hand
in water, and licking the drops off its fingers.

P. 23, line 10 from bottom, /«»•
' longer ' read ' shorter.'

P. 42. This footnote, I am informed by Mr. Theobald, is not quite

accurate. The collection of skulls was made over by Mr. Theobald
to Dr. Oldham without reservation and was presented by the

latter to the British Museum. The specimens are therefore

correctly labelled as presented by Dr. Oldham. The essential fact

is that the collection was made by Mr. Theobald, as stated,

P. 50, line 9,for'heeV read ' keel'

P. 54, lines 11 and 13 from bottom, /or ' cusp ' read ' lobe.'

P. 60. A tiger IviUed by Mr. Iloruaday in the Anaimalai forest, South
India (' Two Years in the .Jangle/ p. 159), measured 9 feet 8^ inches

long ito the end of the tail-vertebrse, and weighed 495 lb.

Weights ot Cooch Behar tigers varying from 450 to 493 lb.

are given in the ' Asian ' (April 3rd, 1891, p. 3). There can be
no question as to Mr. Hornaday's accuracy, and it is evident that

some tigers are much heavier than those weighed by Elliot and
Sanderson. Forsyth's estimate of 450 to 500 lb. is clearly not
excessive as it appeared. Tigresses 9 feet 11 inches and 10 feet

2 inches long are recorded by Mr, F. A. Shillingford (' Asian

'

Sept, 18th, 1891),

P, 112, line 1, for ' P, zeylonensis ' read ' P. aureus.'

P. 143. It would be better to adopt the spelling deccanensis for the

specific name of the wild dog.

Pp. 182--188. Mr. Thomas has published (P. Z. S. 1889, p. 190) some
important notes on the characters and synonymy of different species

of otter. He has come to the conclusion that the type of Lutra
aureobrunnea is, as I suggested, a dyed skin of a .young L. vulgaris,

and he is convinced that the skull described by Gray as Baranyia
nepalensis belonged to a female L. vult/an's, dwarfed by captivity.

Thus these species may be entirely dismissed as fictitious, a con-
clusion in which I agree. The other three Indian species re-

main as described in the text ; but Mr. Thomas shows that the
clawless otter, Lutra leptonyx of Horsfield (1824), must take the
earlier title of L, cinerea, Illiger (1815). He applies to the otter

called in the present work L. ellioti the name L. barany, F. Cuv,
(1823). But Dr. Scully, being in Paris, re-examined Cuvier's type
of L. barauf/ and found that it belonged to L. vulgaris. As, how-
ever, Mr. Thomas has also shown, the otter named by Dr. Gray
L. macrodus (P. Z. S. 1805, p. 128), and supposed to have been
brought from Brazil, is really the smooth Indian otter, and con-
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sequently tliis name will have to be used. The following is the

revised nomenclature :

—

No. 92, p. 182. Ltitra vidgaris.

No. 93, p. 185. L. macrodiis.

No. 94 must be omitted altogether.

No. 95, p. 187. Lutra ciiierea.

P. 221. I have now seen a specimen of No, 110, which, follo^\iug Dobson,
I called Gymmtra suilla. I regard it as generieally distinct from
Gi/mniiru, and it should, I thiulj, stand as Hylomys snillus. Under
these circumstances the name to lig. 59, p. 222, will not need
correction.

P. 227. The last footnote is erroneous and due to a mistake.

P. 240. I was informed by Dr. Day, shortly before he died, that the type

specimen of Crocidura dayi was from Triehur in Cochin, and was
brought to him by a tank-digger.

P. 258, line 2, for ' Scotophilus ' read ' Nyctlcejiis.'

P. 265, No. 142. Cynopterus blanfordi, Thomas (not Doria & Thomas).
The description has appeared, Ann. Mus. Oiv. Genova, (2«) x, p. 884.

P. 317. Add after No. 190 :—
Vesperugo tylopus, Dohson, P. Z. S. 1875, p. 473 ; id. Mon. As.

Chit: p. 114; id. Cai. Chir. B. M. p. 236.

This bat belongs to the subgenus J^esjwruyo, with two upper premolars on

each side, but has the lower surface of the basal half of the thumb and the

soles of the feet furnished with flesliy pads as in V, ( J^esperus) pac/ii/pus,

p. 307. See'P. Z. S. 1876, p. 532, pi. Iv, figs. 3, 3a. Forearm 1-2 inches.

Originally described from North Borneo, recently found by Mr. L. Fea
in Karennee.

P. 325. Add after No. 198 :—
Harpyiocephalus auratus, M.-Ediv. Reck. Mam. p. 250, pi. xxxvii b,

tig. 1, and pi. xxxvii c, fig. 2 (1872) ; Dohson, Mon. As. Chir.

p. 153 ; id. Cat. Chir. B. M. p. 279.

In this species the first upper premolar is smaller than the second, as in

H. suillm and //. tubinaris, but tlie upper third of the outer margin of the

ear-conch is convex or straight. Each nostril forms a distinct tube

directed sublateralh', with a circular aperture marked by a very small

notch on the outer and upper margin. Forearm I'l inch. Colour of

fur black, above with golden-yellow tips, below with wJiite.

Described from Eastern Tibet. A dried skin has been discovered by Mr.

Thomas amongst some specimens from Sikhim formerly belonging to me.

Also add :

—

Harpyiocephalus feae, n. s., Thomas, Ann. Mus. Civ. Genova, {2a) x,

p. 884 ; thus described :

—

"Allied to II. aurahis, M.-Edw., but distinguished by the colour being

brown instead of golden-yellow, by the smaller nasal tubes, and by liaving

the forearms, hind limbs, and posterior edge of the interfemoral membrane
almost naked. Anterior lower premolar very markedly shorter than the

canine. Distinguished from //. lcucoya.ster by its smaller size, smaller ears,

and by the inner upper incisor not being longer than the outer. Fore-

arm 29 mm (1'14 inches)." Found by Mr. L. Fea in Karennee.

P. 335. Vespertilio dobsoni. Mr. Tliomas informs me that he finds a dried

skin in the small Sikhim collection already mentioned.

P. 413. Mus chiropus, Thomas, described, Ann. Mus. Civ. (Genova, (2«)

X, p. 884.

P. 463, It should have been noticed in the text that the identity of the

SuDiati'au and Indian cle])hant was conclusively demonstrated by
Falconer.
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abietuin (Martes), 160.

abramus ( Vesperugo),
313.

abusalam (Tursiops),

581.

Acanthion, 441.

Acanthochoei'us, 441.

Acanthomys, 426.

Acomys, 426.

ucontiuiu (Alactaga),

392.

acuticornis (Panolia),

541.

adyersus (Vespertilio),

320, 337.

itgagrus (.^goceros), 502.

a^gagrus (Gipra), 502.

^Eluroidea, .53.

uElurus, 189.

a^quicaudalis (Mus), 406.

affinis (Cervus), 537.

atBnis (Felis), 86.

affinis (Eliinolophus),

274.

affinis (Sus), 560.

affinis (Vesperugo), 311.

africanus (Vespertilio),

334.

agilis (Hylobaf.es), 9.

Ailurus, 190.

Alactaga, 391.

albicornis (Cervus), 543.

albidiventris (Mus), 416.

albinus (Presbytis), 35.

albinus (Sorex), 234.

albipes (Sciurus), 374.

albipes (Semnopithecus),

31.

albiventer (Pteromys),

363.

albocinereus (Semno-
pithecus), 41, 42.

albogularis (Meles), 180,

181.

alboniger (Sciuropterus),

367.

alborufus (Pteromys),

365.

albulus (Eriuaceus), 219.

alexaiulriniis (Mus), 406,

alopex (Canis), 153.

alopex (Vulpes), 1.53.

alophus (Hystrix), 444.

alpina (Oorsira), 230.

alpina (Mustek), 168.

alpinus (Cyon), 144.

alpinus (Lagomys), 459.

alpinus (Putorius), 168.

Alticola, 430.

amboinensis (Hipposi-

derus), 290.

amboinensis (Pbyllo-

rhiua), 290.

auiraon (Ovis), 494.

ammonoides (Ovis), 494.

Ammotragus, 493.

amplexicaudiita (Cyno-
nycteris), 261.

amplexicaudata (Xantli-

arpyia), 261.

anchises (Semnopithe-
cus), 27.

andamanensis (Maca-
cus), 18.

andamanensis (Mus),

406.

andamanensis (Rliinolo-

phus), 275.

andamanensis (Sus),

562.

andersoni (Herpestes),

123.

andersoni (Vesperugo),

303.

annectans (Pipistrellus),

316.

annectens (Vesperugo),

316.

Anteaters, Scaly, 595.

Antelopes, 517j 521.

Anthropoidea, 3.

Antilope, 521.

Anurosorex, 244.

Aonyx, 181, 188.

Apes, 4.

arabica (Antilope), 526.
aranea (Crocidura), 243.
araneus (Sorex), 243.

Arctictis, 117.

Arctogale, 114.

Arctoidea, 1.56.

arctoides (Macacus), 17-

Arctomyinse, 388.

Arctomys, 388.

Arctonyx, 178.

arctus (Ursus), 194.

argali (Caprovis), 494.

argentatus (Semnopithe-
cus), 39.

arianus (Mus), 416.

aristotehs (Cerais), .")43.

aristotelis (Rusa), 543.

armiger (Hipposideriis),

283.

armigera (Phyllorhina),

283.

arna (Bubakis), 491.

arnee (Bos), 491.

ami (Bubalus), 491.

Artiodactyla, 479.

Aryicola, 429.

aryabertensis (Lepus),

450.

Asellia, 281.

asiaticus (Mus), 406.
Asinus, 470.

2&
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Ass, Wild, 470.

assameusis (Aniiroso-

rex), 244.

assameiisis (Macacus),
15.

assamensis (Pachyiira),

241.

assameusis (Pteropus),

257.

assamensis (Sciuriis),

381.

asseel (Bibos), 484.

astutus (Putorius), 171.

atei" (Hipposideros),

289.

aterrimus (Sorex), 229.

Atherura, 445.

atratus (Hipposideros
),

289.

atratus (Nyctieejus),

306.

atratus (^Sorex), 240.

atratus (Vesperugo), oUiJ.

atridorsalis (Sciurus),

382.

attenuatus (Pi-odelpLi-

nus), 588.

attenuatus (Steno), 58S.

aurata (Felis), 75.

auratus (Harpyiocepha -

lus), 328, 602.

auratu.s (Vespertilio),

335.

aureobrunnea (Lutra),

186, 601.

aureus (Arctoniys), 391.

aureus (Canis), 140.

aureus (Oervulus), 532.

aureus (Cervus), 532.

aureus (Hipposiderus),

287.

aureus (Macacus), 21.

aureus (Paradoxurus),
110.

aurita (Manis), 599.

auritus (Erinaceus),

219.

auritus (Lagomys), 457.
auritus (Plecotus), 297-

aui'iventer (Mustela),

169.

auropunctata (Mangus-
ta), 121.

auropunetatus (Herpes-
tes), J21.

auropunetatus birniani-

cus (Ilerpesles), 122.

austcnianus (Pipistrel-

lus), 310.

australis (Halicore),

593.

australis (Miniopterus),

342.

Axis, 534.

axis (Cervus), 546.

axis major (Cervus), .545.

axis unicolor (Cervus),

545.

bactriana (Alactaga), 392.

baotrianus (Cauielus),

558.

bactrianus (Mus), 414.

baetrianus (Spermopbi-
lus), 391.

Badgers, 172.

badius (Mus), 402.

badius (Rhizomys), 438.

bahrainja (Cei'vus), 538.

Balicnidte, 563.

Balfenoptera, 566.

Bandicoot, 425.

bandicota (Mus), 425,

426.

bandicota (Nesocia), 425.

banteng (Bos), 489.

Banting, 489.

banting (Bibos), 489.

baraug(Lutra). 187, 601.

Barangia, 181, 187, 601.

Barasingha, 538.

Barbastellus, 298.

barbei (Presbytis), 39.

barbel (Sciurus), 386.

barbei (Semnopithecus),

39.

barclayana (Nesokia),

423.

barclajanus (Mus), 423.

Barking Deer, 532.

Bats, 251.

Bears, 193.

beavanii (Mus), 41(>.

beddoinei (Crocidura).

236.

belangeri (Cladobates),

210.

belangeri (Nyctieejus),

320.

belangeri (Tupaia), 210.

bengalensis (Arvicola),

423.

bengalensis (Canis), 148.

bengalensis (Cynalopex),

148.

bengalensis (Felis), 78.

bengalensis (Ilystrix),

444.

bengalensis (Nesocia),

423.

bengalensis (Nvcticebus),

44.

bengalensis (Nyctino-

mus), 3.54.

bengalensis (Sus), 560.

bengalensis ( Viverra),

100.

bengalensis (Vulpes),

148.

bennetti (Antilope), 526.

bennetti (Cynogale), 119.

bennetti (Grazella), 526.

bennetti (Tragops), 526.

berdniorei (Mus), 410.

berdmorei (Myotis), 320.

berdiuorei (Sciurus),

387.

Bezoar, 503.

bezoartica (Antilo))e),

521.

bezoartica (Capra), 503.

Bhahi, 142.

Bharal, 499.

Bibos, 483.

bicolor (Hipposiderus),

289.

bicolor (Phyllorhina),

289.

bicolor (Sciurus), 373.

bicolor (Tapirus), 478.

biddulphi (Lepus), 452.

bidiana (Crocidura), 238.

binturong (Arctictis),

118.

birmanicus (Heri^estes),

122.

Bison, 483.

Blackiish, 577.

blanf'ordi (Arvicola), 432.

blanfordi (Cynopterus),

265, 602.

blanf'ordi (Erinaceus),

215.

blanfordi (Mierotus),

432.

blanfordi (Mus), 411.

blanfordi (Ovis), 497.

blanfordi (Sciurus), 379.

blanfordi (A^espertilio).

337.

blanfoi'di (Vesperugo),

317.

blanfordii (Crocidura),

234.

blepotis (MiuioiJterus),

342.

Blue bull, 517.

blythi (Arvicola), 432.

blytlii (Balajnoptera).
"567.

blythi (Capra), .502.

blythi (Mierotus), 432.

blythianus (Mus), 423.
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blythii (CerntorhinusX
476.

blythii (Orociclura), 2;J4.

bljthii (Hipposiderus),

287.

blythii (Sciurus), 381.
blythii (Vespertilio), 334.

Boar, Wild, 560.

bobac (Arctomys), 388,

389, 390.

bondar (Paradoxurus),

106.

booduga (Leggada), 416.

boops (Mega]5tei-a), 568.

borealis (Balajnoptera),

56().

borealis (Vespeinigo),

305.

Bos, 483.

Boselaphus, 517.

Bottle-nose, 573.

Bovida?, 482.

bowersi (Mua), 410.

brachyota (Phyllorhina),

287.

brachyotus (Cynopterus),

264.

brachysoraa (Cynopte-
rus). 264.

braehyura (Manis), 597.

brachyura (Nesocia),

423.

brachyurus (Herpeste.-*),

130.

brachyurus (Leopardus),

73.

brevicaudus (Taphozo-
us), 348.

breviceps (Cogia), 572.

breviceps (Kogia), 572.

breviceps (Physeter),

572.

breyirostris (Orcella),

578.

breyirostris (Phocjeua),

578.

brevitarsus (Rhiuolo-

phus), 279.

brodei (Sciurus), 383.

brookei (Ovis), 495.

brunnea (Cerivoula),

341,

brunneus (Macacus), 17.

brunneus (Mas), 406,

408.

brunneusculus (Mus),

406.

bubalina (Capricornis),

513.

bubalinus (Antilope),

513.

bubalinus (Neniorhaa-

dus) 513.

Bubalus, 483.

bubalus (Bos), 491.

bubalus, yar. fulvus

(Bos), 492.

Budorcas, 515.

buduga (Mus), 41(i.

Buffalo, 491.

buitelus (Bos), 491.

buffelus (Bubalus), 491.

burrhel (Ovis), 499.

Cachalot, 571.

cachhensis (Taphozous).

349.

crerulea (Crocidura), 236.

ccerulesceus (Crocidura),

236.

cierulescens (Sorex), 236.

Cffiruleus (Sorex), 236.

caffra (Felis), 86.

Ca'ing y.4iales, 577.

Calictis, 119.

caligata (Felis), 86.

caligiuosus (Vespertilio),

337.

Calogale, 119.

Camelus, 558.

cana (Vulpes), 150.

canadensis (Ceryus), 535,

538.

cancrivora (Urva), 129.

caniceps (Pteromys), 365.

caniceps (Sciuropterus),

365.

caniceps (Sciurus), 380.

Canidre, 134.

canigula (Mustela), 167.

canigula (Putorius), 167.

Canis, 135.

cantori (Taphozous), 348.

canus (Nycticejus), 315.

capensis (Delphinus),

588.

capensis (Sore.\), 236.

Capra, 501.

Capricornis, 572.

Caprolagus, 448.

Caprovis, 493.

caracal (Felis), 88.

carbonarius (Macacus),

21.

carnatica (Vespertilio),

293.

Carnivora, 49.

Cai'ponycteris, 265.

cashmerensis (Cervus),

635.

cashmirianus (Cervus),

535.

caspicus (Cervus), 538.

castaneus (Nycticejus"),

320.

castaneus (Rhizomys),

438.

catalania (Tursiops),

681.

Cat-bear, 190.

cathia (Putorius), 169.

Catodon, 570.

catolynx (Felis), 8().

Cats, 55.

caucasica (Capra), 502.

caudata (Corsira), 230.

caudatior (Mus), 409.

caudatus (Arctomys),

390.

caudatus (Sorex), 230.

caudatus (Soriculus),

230.

Cavicornia, 482.

cayifrons (Bus), 484.

cavirostris (Ziphius), 673.

celidogaster (Felis), 76.

Ceraas, 516.

cephalopterus (Presby-

tis), 34.

cephalopterus (Semno-
pithecus); 34.

Ceratorhinus, 476.

Cercopithecidaj, 10.

Cercopithecina}, 10.

Cerivoula, 338.

cervicapra (Antilope),

521.

cervicapra (Capra), 521.

cervicolor (Mus), 416,

417.

CeryidaB, 530.

Cervinte, 531.

Cervulus, 531.

Cervus, 534.

Cetacea, 564.

ceylanica (Crocidura),

236.

ceylanicus (Chrysseus),

144.

ceylanicus (Herpestes),

127.

ceylonicus (Sciurus), 374.

ceylonicu.s (Scotophilus),
"312.

ceylonicus (Vesperugo),

312.

ceylonus (Mus), 406.
chanco (Canis), 135.

charltoni (Felis), 74.

chaus (Felis), 86.

chevrieri (Mus), 416.

Chevrotaius, 554.

chickara (Antilope), 519,
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chickei-a (Tetraceros),

519.

Chimarrogale, 245.

chiueusis (Felis), 78.

chinensis (Tupaia), 210.

Chiromeles, 553.

OhiropodoLuys, 403.

Chiroptera, 257.

chiropus (Mas), 413,

602.

chiru (Autilope), 524.

Chita, 91.

christii (G-azella), 526.

Chrysajus, 142.

clirysogaster (Galidictis),

158.

chrysogaster (Moschus),

552.

chrysogaster (Presbytes'i,

38.

chrysogaster (Semno-
pithecus), 38.

chrysonotus (Sciurns),

380.

cbrysothrix (Sciuropte-

rus), 364.

ciueraceus (Hipposide-

ros), 289.

cineraceus (Pteromys),

361.

cinei'ascens (Rhiuolo-

phiis), 274.

cinerea (Cemas), 576.

cmerei (Lutra), 601.

cinereus (Eupetaurus),

359.

cinereus (Nycticebus),

45.

cinereus (Rhizomys),

439.

cinnamomeus (Mus),

409.

circunidiitus (Vesperu-

go), 312.

Civets, 95.

civettina (Viverra), 98.

civettoides (Viverra), 96.

Cladobates, 208.

coelophyllus (Rhinolo-

phus), 272.

Coelops, 290.

coffa'us (Golunda), 427.

Cogia, 572.

collaris (Arctonyx), 178.

collaris (^Erinaceus),

215.

collaris (Meles), 179.

communis (Barbastellus;,

298.

concolor (Mus), 408.

concolor (Sciurus), 380.

coromandelianus (Scoto-

philus), 313.

coromaudelicus (Vesper-

tilio), 313.

coxingi (Mus), 412.

craspedoti.s (Lepus), 452.

crassicaudata(Manis),597.

erassipes (Mus), 406.

crassispinis (Hystrix),

445.

crassus (Taphozous), 350.

OricetiniE, 428.

Crieetus, 436.

crispus (Neraorhcedus),

573.

cristata, var.indica (Hys-
trix), 442.

cristatus (Presbytis), 39.

cristatus (Sus), 560.

Crocidura, 231.

crocuta (Hyaena), 131.

cro.ssei (Oeratorhinus),

476.

crossei (Rhinoceros), 476.

crossii (Pai-adoxurus),

108.

cryptura (Talpa), 225.

cucallatus (Semnopithe-
cus), 33.

cunicularis (Mus), 417.

Cuou, 142.

curvostylis (Cervulus),

532.

CLirzonia; (Lagomys),457,
458.

cuvieri (Gerbillus), 396.

Cuvieriiis, 5{S6.

cycloceros (Ovis), 497.

cyclotis (Harpyiocepha-
lus), 326.

cydotis (Miirina), 326.

Cyna'kirus, 90.

Cynoidea, 134.

cynomolgus (Macacos),

21.

Cynonycteris, 261.

Cynopterus, 262.

Cyon, 142.

daccaensis (Mus), 423.

darjcelingensis (Mus),
413.

darjelingensi.s (Plccotus),

298.

darjelingcnsis (Synotus),

298.

darjt'lingensis (Vesper-
tiUo), 336,

daiibentoui (Verspetilio).

331.

daviricus (Lagomys), 459.

dauvergnei (Capra), 504.

davidianus (Piitorius),

171.

dayanus (Lepus), 457.

dayi (Crocidura), 240,

602.

deccanensis (Cyon), 143,

601.

deeumanoides(Mus), 408.

decumanus (Mus), 408.

Deer. 530.

deformis (Rhinolophus),

288.

delesserti (Sciurus), 385.
Delphiuida;, 573.

Delphinus, 586.

delphis (Delphinus), 587.

densirostris (Mesoplo-
don), 573.

derbyanus (Paradoxu-
rus), 117.

Dermoptera, 248.

desertorum (Vesperti-

lio), 333.

diadema (Hipposiderus),

283, 284.

diadema (Pliyllorhina),

285.

diardi (Felis), 72.

dichrous (Arctomys), 391.

diniidiatus(Acomys),426.

dimidiatus (Mus), 426.

dimorplie (Cervus), 538.

Dinops, 353.

Dipodidre, 391.

discolor (Vesperugo),

305.

dobsoni (Vespertilio),

335, 602.

Dogs, Wild, 142.

Dolphin, 587.

dorcas (GazoUa), 528.

doris (Delphinus), 588.

dormeri (Nycticejus),

319.

dormeri (Scotozous), 319.

dormeri (Vesperugo),

319.

dosul (Leopardus), 74.

dromedarius (Camelus),

558.

dubius (Mus), 413.

dubius (Paradoxurus),

108.

dugong (Halicore), 594.

dugung (Trichechus),

594.

dukhunensis (Cyon), 143.

dukhunonsis (Rhinolo-
phus), 287.

dumeticola (Mus), 402.



ALPHABETICAL INDEX. 607

Duplicidentata, 447.

dussumieri (Delphinus)

,

588.

dussumieri (Sciurus),

384.

dussumieri (Semnopitlie-

cus), 33.

duvauceli (Cei-vus), .538.

duvauceli (Rucervus),

539.

dybowskii (Cervus) , 538.

Dysopes, 353.

Eehinosorex, 219.

edeni (Balfenoiitera),

568.

Edentata, 525.

edulis (Pteropus), 259.

edwardsi (Pteropus), 257
edwardsii (Antilope),

515.

edwardsii (Nemorhedus),
.515.

elaplioides (Cervus), ,538.

elapluis (CerTus), 535.

eldi (Cervus), 541.

eldii (Panolia), 541.

eleetra (Lagenorhyn-
chus), 680.

elegans (Nectogale), 247.

Elephant, 463.

Elephantidae, 462.

Elephas, 462,

Eleutherura, 261.

elliotanus (Mus), 426.

ellioti (Golunda), 427.

ellioti (Herpestes), 126.

ellioti (Leopardus), 78.

ellioti (Lutra), 185, 601.

ellioti (Tupaia), 209.

EUobius, 434.

elphinstonii(Sciurus),371.

emarginatus (Nycticejus),

321.

emarginatus (Scotophi-

lus), 321.

emarginatus (Vesper-

tilio), 233.

Eiuballonura, 344.

Emballonuridw, 343.

EmballonurinaB, 344.

entellus (Presbytis), 27.

entellus (Semnopithecus),

27.

Eonycteris, 266.

Equidoe, 468.

equina (Rusa), 543.

equin u (Cervus), 543.

equioides(Asinus), 470.

Equus, 468.

Erinaceidte, 212.

Erinaceina3, 213.

Erinaceus, 213.

Ermine, 165.

erminea (Mustela), 165.

erminea (Putorius), 165.

erytbrsea (Simia), 13.

erythrreus (Sciurus), 377.
erythrogaster (Sciurus),

377.

erytb rogenys (Rhizomys),
440.

erytbronotus (Mus), 416.
erytbrotis (Felis), 86.

erytbrotis (Lagomys),458.
erytbrotis (Mus), 420.

erytbrura (Gerbillus),399.

etrusca (Crocidura), 241.

Eudeliibinus, 586.

Eupetaurus, 359.

Eupbysetes, 572.

europaia (Talpa), 224.

eurynome (Delpbinus),

581.

euryspilus (Helai'ctos),

199.

eustepbanu8(Cervus),538.
Eutberia, 2.

eversmanui (Putorius),

164.

falconeri (jEgoceros),

605.

falconeri (Capra), 505.

familiaris, var. sumatren-
sis (Canis), 147.

fasciatus (Paradoxurus),
109.

fasciculata (Atberura),

446.

feo3 (Cervulus), 534.

fere (Harpyiocepbalus),
602.

Felida;, 53.

Felis, 55.

femoralis (Semnopitbe-
cus), 42.

Feroculus, 231.

ferox (Simia), 16.

ferrilatus (Cynalopex),
155.

ferrilatus (Vulpes), 155.

ferruginea (Tupaia), 210.

ferrugineus (Herpestes),

123.

ferrugineus (Sciurus),

375.

ferrugineus (Sorex), 233.

ferruni-equinum (Rbino-
lopbus), 278, 279.

fimbriatus (Sciuropte-

rus), 366,

finlaj'soni (Sciurus), 375,
finlaysonii (Paradoxu-

rus), 108.

Fin-whales, 566.

Fissipedia, .50.

flaveohis (Nycticejus),

320.

flavescens (Mus), 406.

ilavescens (Vulpes), 151,

153.

flavidens (Herpestes),

127.

flavigula (Martes), 158.

flavigula (Mustela), 158.
floweri (Rhinoceros), 475,
fluminalis (Orcella), 579.
Flying-Foxes, 255.

Flying-Lemurs, 248.

Flying-Squirrels, 360.
foina (Martes), 160.

foina (Mustela), 160.

formosa (Murina), 335.

formosus (Vespertilio),

335.

Foxes, 147.

frtenatus (Delpbinus),

588.

frederici (Herpestes),

123.

frithi (Coelops), 291.
frontalis (Bos), 487.
frontalis (Cervus), 541.
frontalis (Gavaeus), 487.
frontatus (Delpbinus),

582.

frontatus (Steno), .582.

fulgens (^lurus), 190.

fulgens (Rbinolopbus),
289.

fuliginosa (Crocidura),

242.

fuliginosus (Scotopbihis),

342.

fuliginosus (Sorex), 242.
fulva (Phyllorbina), 289.
fulvescens (Herpestes),

127.

fulvescens (Mus), 409.
fulvidiventris (Mus),

416.

fulvidus (Scotopbihis),

307.

fulvidus (Taphozous),
348.

fulvo-cinerea (Crocidura),
236.

fulvus (Cricetus), 437.
fulvus (Hipposideros),

239.

fumigata (Crocidura),

243.
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fumigatus (Sores), 243.

fusca (Kei'ivoula), 340.

fuscatus (Tragulus), 557.

fuscicapillus (EUobius),

435.

fuscicapillus (Sciuro-

pterus), 36S.

fnscicauclatus (Scap-

tonyx), 227.

fuscifroiis (Gazella),

526.

fuscoeapillus (Georj-

chus), 435.

fuscoeapillus (ilyusjja-

lax), 43.^.

fuscoeapillus (Pteromys),

3fi8.

fuscus (Herpestes), 127.

fusiforniis (Delphiuus),

580.

gadamu (Delphinus),

583.

gadamu (Sotalia), 583.

Galeopithecidse, 248.

Galeopithecus, 248.

Galerella, 119.

galerita (Phyllorhina),

287.

galeritus (Hijiposiderus),

287.
_

gansetica (Platanista),

590.

gangeticus (Delpbinus),

590.

garoensis (Rhinolophus),

277.

Gaur, 484.

gaurus (Bos), 484.

gaurus (Gavffius), 484.

Gavicus, 483.

gavaius (Bos), 487.

gayseus (Bos), 484.

Gayal, 487.

Gazella, 525.

Gazelles, 525.

gedrosianus (Ursus),

197.

geoffroyi (Nvctophilu.s),

299.

Gerbillinse, 396.

gerbilliuus (Mus), 414.

Gerbillus, 396.

gerniaui (Sciurus), 375.

glioral (Kenuis), 516.

Ghovkhar, 470.

Gibbons, 5.

giganteus (Mus), 425.

giganteus (Sciurus), 373.
giganteus (Sorex), 2.36.

Giraflidtv, 529.

gladiator (Delpbinus),

576.
gladiator (Orca), 576.

gleadowi (Gerbillus),

400.

gleadowi (Mus), 420.

gliroides (Cbiropodo-

uiys), 403.

gliroides (Mus), 403.

Glisores, 2(j8.

Globicephalus, 577.

Goats, 501.

Golunda, 427.

golundi (Mus), 427.

goral (Antilope), 516.

goral (Oeuias), 516.

goral (Neniorbedus), 516.

gordoni (Sciurus), 377.

gour (Bos), 484.

gracilicauda (Soriculus),

2.30.

gracilis (Loris), 47.

gracilis (Prionodou),

105.

gracilis (Stenops), 47.

Grampus, 576.

Gravedigger, 177.

grayi (Erinaceus), 215.

grayi (Paradoxurus), 112.

grayiformis (Cuon), 144.

grayii (Eujibysetes), 572.

griffitbii (Nesokia), 422.

griftitliii (Sorex), 233.

griffitbii (Vuljjes), 151.

grisea (Ceuias), 516.

griseimauus (Sciurus),

381.

griseus (Grampus), 578.

griseus (Harpyiocepba-
lus), 32.5.

griseus (Herpestes), 123.

griseus (Lagomys), 4.58.

grotei (Acantbocboerus),

445.

grunniens (Bos), 490.

grunuiens (Poeplnigus),

490.

Guavera, 485.

guentheri (Microtus),

433.

guentberi (Tricbys), 447-

guttata (Felis), 91.

gutturosa (Gazella), 528.

gwatkinsi (Martes), 158.

Gyninura, 219.

gyninura (Vlvorra), 220.

Gymnui-inu', 219.

Halicoro, 593.

Hamsters, 436.

Hapalomys, 401.

bai-dwickei (Hemigale),

117.

bardwickei (Nesocia),

422, 423.

bardwickii (Cerivoula),

340.

bardwickii (Mus), 422.

bai-dwickii (Rbinopoma),
.351.

Hares, 448.

barpia (Vespertilio), 325.

barpyia (Harpyiocepba-
lus), 325.

Harpyiocepbalus, .323.

liasselti (Vespertilio),

3.30.

bazenua (Antilope), 526.

beatbii (Nycticejus), 320.

Hedgebogs. 213.

Helaretos, 193.

Helietis, 172.

bemacbelanus (Arcto-

mys), 389, 390.

Hemiecbinus, 214.

bemiouus (Asinus), 470.

bemippus (^Equus), 470.

Hemitragus, 508.

bempricbi (Otonycteris),

300.

bermapbroditus (Para-

doxurus), 106, 108.

Herpestes, 119.

Herpestinas, 119.

berscbelii (Felis), 78.

Hesperoptenus, 303.

beterocervus (Eusa), 543.

beterodon (Sorex), 234.

bimalaiea (Crocidura),

245.

bimalaicus (Cauis), 153.

bimalayana (Capra), 503.

hiraalavanus (Arctomys),
388.'

liimalayanus (Felis), 76.

bimalayica ( Cbimarro-
galc), 245.

bimalayicus (Crossopus),

245.

bippelapbus (Cervus),

.54:!.

bippelapbus (Rusa),

513.

lIi]ipo])otamida3, 56.3.

llippopotauuis, 563.

Hipposiderina;, 280.

Hipposiderus, 281.

liip])OSiderus (Rliinolo-

pbus), 277.

bippurus (Sciurus). 377.

Hircus, 501.



ALPHABETICAL IXDEX. 609

hirsutirostris (Hvstrix),

442.

liirsutus (Mus), 427.

hirsutus (Paracloxunis),

m\ 108.

hispidus (Caprolagus),

454.

hispidus (Lepus), 454.

hodgsoni (Arctomys),

389.

hodgsoni (Crocidura),

240.

hodgsoni (Hystrix), 444.

hodgsoni (Lagoinvs),

456.

hodgsoni (Mustela). IGfi,

167.

hodgsoni (Ovis), 494.

hodgsoni (Pantholops).

524.

hodgsoni (Sorex), 240.

hodgsonii (Antilope),

524.

hodgsonii (Kemas), 524.

hodgsonii (Vulpes), 148.

Hog-badger, 178.

Hog-deer, 549.

holosericeus (Sorex),

230.

Hominidne, 4.

homochrous (Plecotus),

297.

homourus (Mus), 413.

homourus (Sorex), 230.

hoolock (Hylobates), 5,

601.

horeites (Mus), 406.

horsfieldi (Crocidura),

242.

liorsfieldi (Megaderma),

294.

horsfieldi (Sorex), 242.

horsfieldii (Leopardus),

78.

horsfieldii (Mustehi),

116.

horsfieldii (Pteromys),

367.

horsfieldii (Sciuropterus),

367.

humei (Mus), 423.

humeralis (Mustela),

161).

hurriause (Gerbillus),

398.

huttoni (FeUs), 85.

huttoni (Nesokia), 422.

huttonii (Harpyiocepha-

lus), 327.

Hytena, 131.

Hysenidffi, 131.

Hyelaphus, .534.

Hylobaies, 5.

liyloci'ius (Capra), 511.

hylocrius (Hemitragus),
'511.

hylocrius (Kemas), 511.

Hylogale, 208.

Hylomys, 219, 602.

hyperythrus (Sciurus),

'382.

hypoleucos (Presbvtis),

33.

hvpoleucus (Semnopithe-
cus), 33.

hypsibius (Lepus), 453.

Hypudseus, 429.

Hyracoidea, 461.

Hystricidae, 441.

Hystricoiuorpha, 358.

Hystrix, 441.

Ibex, .501.

ibex (Capra), 503.

Iclmeumou, 119.

letides, 117.

imbricatus (Vespertilio),

313.

iuauritus (Ursifcaxus),

176.

inconspicua (Felis), 85.

indi (Platanista), 590.

indica (Alactaga), 392.

indica (Arvicola), 422.

indica (Bal^enoptera),

567.

indica (Lutra), 182.

indica (Megaptera), 568.

indica (Mellivora), 176.

indica (Meminna), 555.

iudica (Nesokia), 422,

423.

indica (Sjialacomys), 422.

indica (Viverra), 100.

indicus (Asinus), 470.

iudicus (Bos), 483.

indicus (Elephas), 463.

indicus (Funambulus),
383.

indicus (Gerbillus), 396,

398.

indicus (Globicephalus),

577.

indicus (Halicore), 594.

indicus (Mus), 396, 406,

422, 423, 425.

indicus (Oxygoiis), 140.

indicus (Phohdotus),

597.

indicus (Ehinoceros),

472.

indicus (Sacalius), 140.

indicus (Sciurus), 371.

indicus (Sorex), 236.

iudicus (Sus), 560.

indicus (Tapirus), 478.

indicus (Ursus), 176.

indicus (YesjDerugo),

312.

indigitata (Lutra), 187.

iuermis (Ehinoceros),

475.

infralineatus (Mus), 406.

inornatus (Pteromys),

363.

inornatus (Ursus), 201.

Insectivora, 200.

lusectivora vera, 207.

insiguis (Rhinolophus),

288.

intermedius (Ellobius),

435.

Inuus, 11.

iodes (Tetracerus), 520.

irbis (Felis), 71.

ii'us (Macacus), 21.

isabellina (Felis), 89.

isabellinus (Cricetus).

437.

isabellinus (Nycticejus),

317.

isabellinus (Ui'sus), 194.

isonyx (Arctonyx), 179.

Jackal, 140.

jacquemontii (Felis). 86.

Jald-hasti, 563.

jarai (Cervus), .543.

jaraya (Rusa), 543.

javanensis (Felis), 78.

javanica (Hystrix), 445.

javanica (Manis), 599.

javanica (Nycteris), 295.

javanica (Tupaia), 212.

javauicus (Canis), 147.

javanicus (Herpestes),

130.

javanicus (Moschus), 556,

557.

javanicus (Nycticebus),

46.

javanicus (Rhinoceros),

474.

javanicus (Tragulus), 5.56,

557.

javensis (Felis), 78.

jemlahiea (Capra), 509.

jeinlaicus (Hemitragus),

509.

Jerboas, 391.

jerdoni (Capra), .505.

jerdoni (Eriuaceus), 216.
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jcrdoni (Felis), 78.

jercloni (Leggada), 411.

^ierdoni (Mus), 411.

jordoni (Paradoxiirus),

111.

jerdoiiii (Herpestes),

12r>.

jbaral (Gapra), 509.

jharal (Hemitragus),

509.

johni (Semnopithecus),

33.

johnii (Presbytis), 33.

johorensis (Nyctiiioiuus),

355.

joongshaiensis (Lepus),

451.

jiibata (Felis), 91.

juhatus (Cjiia'liirus), 91.

jubatus (Presbytis), 33.

jubatus (Semnopithecus),

33.

kaebhensis (Taphozous),

349.

kakbyenensis (Mus), 413.

kanchil (Moscbus), 556.

kancbil (Tragulus), 556.

kaudianus (Mus), 406.

kandianus (Sorex), 233.

karelini (Ovis), 496.

Kashmir Stag, 535.

kathia (Mustela), 169.

kelaarti (Croeidura),

244.
_

kelaarti (Sciurus), 383.

kelaarti (Semnopithecus),

34.

kelaarti (Sorex), 244.

kelaarti! (Pteropus), 257.

Keraas, 51(5.

kemas (Antilope), 524.

kepbalopterus (Cercopi-

tbecus), 34.

keraudrenii (Sciurus),

375.

Kerivoula, 338.

Kiaug, 470.

kiang (Equus), 470.

Killer, .576.

kiugiana (Croeidura),

242.

Kogia, 572.

kok(Mus),423.
kok (Ncsokia), 423.

kokree (Canis), 148.

Kol bliah't, 142.

kuhli (Nyoticejus), 320.

kuldi (Vcsperugo), 315.
kuldii (Scotophilus).

320.

kurrachieusis (Nccmeris),

575.

kutas (Felis), 86.

labiata (Vesperugo), 308.

labiatus(Ursus), 201.

ladaceusis (Lagoravs),

458.

Lagenorhynchus, .579.

Lagomyidse. 4.55.

Lagomys, 455.

Lama, 558.

laneus (Cynrtlurus), 90.

laniger (Lupus), 135.

laniger (Paradoxurus),

114.

lankadiva (Ilipposide-

rus), 283, 28.5.

lanuginosus (Mus), 419.

lar (Hylobates), 7.

larvata (Paradoxurus),

114.

larvata (Pbyllorhina),

288.

larvatus (Hipposiderus),

288.

larvatus (Putorius), 163.

larvatus (Rhinolophus),

273.

lasiotis (Ceratorbinus^,

476.

lasiotis (Rhinoceros),

476.

lasiurus (Platacantbo-

mys), 394.

lasyura (Noctilinea),

325.

layardi (Sciuropterus),

368.

layardi (Sciurus), 385.

leachii (Pteromys), 367.

Leggada, 419.

leisleri (Scotophilus),

309.

leisleri (Vespei-ugo), 309.

Lemuridse, 43.

Leuuu'oidea, 43.

Lemm-s, 43.

Lemurs, Flying, 248.

lentiginosa (Sotalia),

584.

lentigiuosus (Delpbinus),

584.

lentigiuosus (Steno), 584.

leo (Felis), 56.

leoninus (Iiuius), 18.

leoninus (Macncus), 18.

Leojjard, 67.

Leopard, hunting, 91.

leopardus (Felis), 67.

lepida (Leggada), 416.

Icpidus (Mus), 416.

lepidus (Pipistrellus),

31.5.

lepidus (Rhinolophus),

277.

lepidus (Sciuropterus),

368.

Leporidaj, 447.

leptonyx (Aonyx), 187.

leptonyx (Lutra), 187,

601.

leptopbylla (PbvUo-
rhina), 284.

leptophyllum (Hipposi-

derus), 284.

leptura (Manis), 599.

Lepus, 448.

Icschenaultii (Cervus),

543.

lescbennultii (Pteropus),

261.

leucocephalus (Pteropus),

257.

leucodon (Sorex), 243.

leucogaster (Harpyioce-
pbalus), 327.

leucogaster (Moscbus),

552.

leucogaster (Murina),

327.

leucogenys (Croeidura),

239.

leucogenys (PTylobatcs),

9.

leucolachnaja (Martes),

160.

leucola^nuis (Meles), 180.

leiicoprymuus (Cercopi-

tbecus), 34.

leucops (Sorex), 230.

leucopus (Vulpes), 151.

leucotis (Arctogale), 11.5.

leucotis (Parado.xurus),

11.5.

leucotis (Ye.sperugo),

315.

leucura (Hystrix), 442.

leucura (Manis), 599.

leucura (Parascaptor),

226.

leucura (Talpa), 226.

leucura (Taxidca), 180.

leucurus (Pangoliiuis),

599.

leucurus (Phaiomys),

432.

Linsang, 102.

Lion, 5().

lobatus (Scotophilus),

315.

lobipes (Vespertilio), 337.
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loei'ia (Sciurus), 376.

locroides (Sciurus), 381.

lokriah (Sciurus), 37B.

lokroides (Sciurus), 381.

longicauda (Hystrix),

444,445.
longicaudatus (Hapalo-

mys), 401.

longimanus (Tapbozous),

348.

longipes (Vespertilio),

331.

longirostris (Delphiuus),

588, 589.

Loris, 47.

luctus (Ehinolophus),
-270.

luebdorfi (Cervus), 538.

Lupus, 135.

lu])us (Canis), 135, 137.

luteus (Nycticejus), 320.

Lutra, 181.

Lutrinffi, 181.

lynx (Felis), 89.

lyra (Megaderma), 293.

Macacus, 11.

maccartlii;« (Cynictis),

127.

maeearthite (Herpestes),

127.

maccarthiffi(Onychogale),

127.

macclellandi (Sciurus),

386.

macclellandi, var. swin-

hoei (Sciurus), 386.

macleayi (Euphysetes),

572.

inacracanthus (Erina-

ceus), 217.

macrocelis (Felis), 72.

macroceloides (Felis),

72.

macrocephalus (Cato-

don), 571.

macrocephalus (Physe-

ter), 571.

macrocerus (Bos), 492.

macrodus (Lutra), 601.

Macroglossus, 265.

macropus (Crocidura),

237.

macropus (Feroculus),

237.

macropus (Mas), 426.

macropus (Sorex), 237.

macropus (Vespertilio),

331.

macrotis (Crocidura),

241.

macrotis (Lagomvs),
457.

macrotis (Ehinolophus),
276.

macrotus (Lepus), 4.o0.

macroura (Hystrix), 446.

macrura (Atherura),

446.

macrura (Talpa), 224.

inacruroides (Sciurus),

373.

macrurus (Scioi-iLs),

374.

macrurus (Sorex), 231.

macrurus (Soriculus),

231.

maculata (Axis), 547.

maculiventer(Delphinus),

582, 585.

maculiventer (Steno),

585.

maculosus (Prionodon),
104.

maderaspatanus (Scoto-

philus), 310.

magnificus (Pteromys),

363, 364.

major (Axis), 547.
malabarica (Hystrix),

442.

malabaricus (Mus), 425.

malabaricus (Sciurus),

371.

malaccensis (Herpestes),

123.

malaccensis (Viverra),

100.

malacceusis(Viverricula),

100.

malayanus (Delphiuus),

588.

malayanus (Helarctos),

199.

malayanus (Prodelpbi-
nus), 588.

malayanus (Tapiriij),

478.

malayanus (Ursus), 199.

Manatidse, 591.

mandarinus (Microtus),

433.

manei (Mus), 413.

Mangusta, 119.

Manidfc, 595.

Manis, .595.

mantchuricus (Cervus),

538.

manul (Felis), 83.

maral (Cervus), 538.

marginatus (Cynopterus),
263.

marginatus, var. anda-
manensis(Cynopterus),
264.

Markbor, .505.

marmorata (Felis), 74.

Marmots, 388.

Martens, 158.

Martes, 157.

martes (Mustek), 161.

masoni (Phjllorbina),

285.

maurus (Macacus), 18.

maurus (Yesperugo).
310.

maximus (Elephas), 463.
maximus (Sciurus), 371.
media (Crocidura), 236.
medius (Pteropus), 257.
megaceros (Capra), 505.
megaceros (Hircus), 505.

Megachiroptera, 255.

Megaderma, 292.

megalopus (Vespertilio),

332.

megalotis (Eriuaceus),

216.

Megaptera, 568.

niegaspila (Viverra), 99.

melanodon (Sorex), 241.
melanogaster (Arvicola),

434.

melanogaster (Canis),

154.

melanogaster (Microtus),

434.

melanoleucus (iEluro-
pus), 205.

melanopogon (Tapbo-
zous), 347.

melanopterus (Pteromys),
365.

melanostoma (Lagomys),
458.

melauotus (Papio), 17.

melanotus (Pteropus),

260.

melanurus (Viverra), 96.

melas (Cervus), 532.
melas (Delphiuus), 575.
melas (Felis), 69.

Melinffi, 172.

Mellivora, 175.

Melogale, 172.

meltada (Golunda), 419.
Mel ursus, 200.

Mem.inna, 554.
meminna (Moschus), 555.
meminna (Ti-agulus),

5.55.

Meriones, 396.

Mesobema, 119.
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inettacla (Mus), 419.

Mice, 403.

Microebiroptera, 267.

luicronjx (Sorex), 240.

niicrophyllum (Eliino-

poma), 351.

iiiici-opiis(Erinaceus),218.

micropus (Pbj'llorhina),

290.

inicropus (Vesperiigo),

pa:',.

"Microtus, 429.

inicTura (Talpa), 22r».

iiiilne-edwardsii (Capri-

coi-nis), .il5.

iniiiinia (Carponycteris),

iiiiniiiius (Macroglossiis),

265.

Miniopterus, 341.

minor (Axis), 547.

minor (Rbinolophiis),

276.

minor (Rbizomys), 438.

minuta (Feiis), 78.

niiniitus (Sorex), 234.

Milban, 487.

initratus (Ebinolopbus),

273.

molagan (Delpbinapte-

rus), 575.

Mole-rats, 421.

Moles, 223.

Molossinse, 352.

Moukeys, 10, 25.

montaua (Crocidiira),

234.

montana (Ovis), 497.

uiontanus (Paradosurus),

111.

montanus (Sorex), 233.

niontanus (Vulpes), 153.

monticola (Lutra), 185.

monticolus (Herpestes),

126.

inoorniensis (Felis), 75.

mops (Kyctinomus), 355.

mordax (Vesperiigo), 310.

morungensis (Mus), 423.

moscbata (Helietis), 175.

uioacbatus (Oervuliis),

532.

moschiferus (Moscbiis),

552.

Moscbinte, 551.

IMoscliuB, 551.

jnouboti (Seiurus), 387.

moiipinensis (Pulorius),

171.

moupinonsis(Vespertilio),

337.

Mouse Deer, 555.

Mouse-Hares, 455.

muelleri (Hystrix), 445.

nunigo (Herpestes), 123.

Mungooses, 119.

Mungos, 119.

niungos (Mangusta), 12.3.

muntjac (Cervubis), 532.

Muntjacus, 531.

muntjacus (Stvlocerus),

532.

muntjak (^Cervus), 532.

muntjak (Styloceros),

532.

muricola (VespertilioX

337.

Muridiv, 393.

Mui-iua, 323.

murina (Crocidura), 233.

Murinse, 400.

murinoides (Vcspertilio),

3.35.

murinus (Dysopes), 354.

nuiriuus (Hipposideros),

289.

murinus (Myotis), 334.

murinus (Sorex), 233,

236.

murinus (Vespertilio),

334.

Mus, 404.

musanga (Paradoxurus),

106,108.

musangoides (Paradoxu-
rus), 108.

muscatensis fGazella),

528.

muscubis (Babvnoptera),

567.

nuisculus (Mus), 413.

Musk-deer, 552.

.Mustek, 157, 162.

Mustelida?, 156.

Musteliniv, 157.

myiodes (Sorex), 243.

Myiomorpba, 357.

Myospalax, 434.

myosurus (Sorex), 233,

236.

myotbrix (Mus), 427.

Myotis, 300, 328.

njystaciuvis (Vespertilio),
"33(1.

Mystacoeoeti, 565.

mysticetus (Bala^no-

ptera), 566.

nahoor (Ovis), 499.

naboor (Pseudois), 499.

naluira (Ovis), 499.

nair (Lutra), 182, 185.

nanus (Gerbillus), 399.

napu (Moscbus), 557.

napu (Tragulus), 557.

narayauus (Cervus), 538.

nasabs (Rbinoceros), 475.

nasutus ( Vesperugo), 304.

nayaur (Ovis), 494, 499.

nebulo.sa (Felis), 72.

]N"ectogale, 246.

nemestrinus (Inuus), 20.

nemestrinus (Macacus),

20.

nemoralis (Mus), 406.

Nemoi-bsedus, 512, 516.

nemorivaga (Nesocia),

426.

nemori vagus (Mus), 426.

nemorivagus (Sorex), 233.

Neodon, 429.

Xeomeris, .574.

nejialensis (Barangia),

186, 601.

nepalensis (Rusa), 543.

Nesocia, 421.

Nesokia, 421.

newera (Golunda), 427.

ne\\era ellia (Corsira),

237.

nicobarensis (Hipposide-

rus), 286.

nicobarensis (Pbvllo-

rbina), 286.

nicobarica (Tupaia), 212.

nicobarieus (Cladobates),

212.

nicobarieus (Pteropus),

260.

niger (Canis), 135.

niger (Ceratorbinus), 476.

niger (Cervus), 543.

niger (Paradoxurus), 106.

niger (Sorex), 233.

nigrescens (Corsira), 229.

nigrescens (Felis), 75.

nigrescens (Sorieulus),

229.

nigricoUis (Lepus), 419.

nigriCrous (Paradoxurus),

108.

nigripectus (Felis), 83.

nikgiricus (Mus), 402.

Nilgai, 517.

niltcirica (Crocidura),

241.

nilssoni (Vesperugo), 305.

nipalcnsis (Felis), 78.

nipalensis (Gulo), 173.

nipalensis (Helietis), 173,

174.

nipalensis (Herpestes),

J 21.
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nipalenais (Lagomvs),

456.

nipalensis (Museulus\
413.

nipalensis (Paradosui-us),

112.

nipalensis (Vespertilio),

333.

nipalensis (Vulpes), 153.

nitidofulva (Crocidui'a),

241.

nitidulus (Mus), 415.

nitidus (Miis), 406.

nitidns (Pteroiuys), 365.

nitscheri (Lepus), 454.

niveiventer (Mas), 412.

nivicolus (Nj-cticejus),

322.

nobilis (Hipposideros),

285.

nobilis (Sciuroptenis),

364.

noctula (Vesperugo), 308.

Noctulinia, 300
midipalpebra (Cervus),

34«i.

nudipes (Putorius), 171.

nudipes (Sorex), 241.

nndiventris (Erinaceus),

218.

nudivcntris, subsp. kach-

hensis (Tapliozous),

349.

Nycteridaj, 292.

Nycteris, 295.

Nycticebus, 44.

Nycticejus, 318.

Nyctinomus, 353.

Nyctocleptes, 438.

Nyctophilus geoffroyi,

299.

Nyctonhilus timoiuensis,
299.'

nyula (Mangusta), 123.

obscurum (Lagenorhyu-
chus), 580.

obseurus (Arctonyx), 180.

obscurus (Delphinus),

580.

obscurus (Presbytis), 41.

obscurus (Prodelphinus),

580.

obscurus (Semnopithe-

cus), 41.

ochraceus (Ailurus), 190.

ocreatus (Macacus), 18.

octoinamniis (Mus), 411.

Odontoeoeti, 569.

ogilbii(Felis), 78.

oinops (Macacus), 13.

oiostolus (Lepus), 452.

oleracea (Vandeleuria),

402.

oleraceus (Mus), 402.

oligurus (Sorex), 230.

onager (Asinus), 470.

onager (Equus), 470.

Onychogale, 119.

oral (Pteromys), 361.

Orca, 576.

orca (Delphinus), 57().

Orcella, 578.

orientalis (Gulo). 173.

orientalis (Helictis), 173,

174.

orientalis (Viverra), 96.

ornata (Felis), 84.

ornatus (Nycticejus). 322.

oi'natus (Scotophilus),

322.

oryzus (Axis), 549.

Osnietectis, 119.

Otonycteris, 299.

Otters, 181.

Ounce. 71.

Ovis, 493.

Oxygous, 135.

paccerois (Tetracerus),

520.

pachyomus (Scotophi-

lus), 303.

pachvotis (Vesperugo),

307.

pachypus (Vesperugo),

307.

Pacbysoma, 262.

Pacliyura, 231.

Pagunia, 105, 114.

pallasii (Platyschista).

106.

pallida (Kerivoula), .3.35.

pallida (Viverra), 100.

pallidiventris (Vesper-

tilio), 314, 333.

pallidus (Herpestes), 123.

pallidus (Nvcticejus),

322.

pallidus (Scotophilus),

322.

pallipes (Canis), 137.

pallipes (Herpestes), 121.

pallipes (Lepus), 4.52,

453.

paltnarura (Mus), 406.

palmarum (Sciurus), 383.

Paliu-Oivets, 105.

Pangolins, .595.

Panolia, 534.

Panther, 67.

Pautholops, 524.

papillosa (Cerivoula),

341.

Paradoxurus, 105.

Parascaptor, 223.

pardicolor (Prionodon),

103.

pardocbrous (Felis), 78.

pardus (Felis), 67.

parvijDes (Myotis), 313.

Pazen, 503.

pealiana (C'rocidura),

234.

pearsoni (Rhinolophus),

273.

pearsoni (Sciui'opterus),

369.

pearsonii (Lasiurus). 325
Pecora, 481.

jjeguana (Tupaia), 210.

peguensis (Hylomys),
222.

peguensis (Lepus), 451.

peguensis (Mus), 403.

pelandoc (Tragulus), 557.

Pelomys, 427.

pelops (Inuus), 15.

pelops (Macacus), 15.

pembertoni (Sciurus),

386.

penicillatus (Chiropo-
domys), 403.

penicillatus (Sciurus),

383,

pennantii (Axis), 543.

pennantii (Paradoxurus)
106.

pentadactvla (Manis),

597.

percbal (Mus), 425.

Perissodactyla, 467.

perniger (Delphinus),

683.

perniger (Rhnioloplius),

270.

perniger (Steuo), 583.

perniger (Tursiops), 583.

pernyi (Sciurus), 377.

perrotteti (Crocidura),

241.

perrotteti (Sores), 241.

persica (Vulpes), 152.

persicus (Herpestes), 121.

persicus (Tritenoiis), 280.
personata (Helictis i, 174.
personata (Melogale),

174.

petaurista (Pteromys),

361, 365.

petersi (Rhinolophus),

275.

phreus (Cricetus), 430.
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Phaiomys, 429.

phayrei (Presbylis), 30.

phayrei (Sciuropterus),

3("i8.

phayrei (Sciunis), 379.

phayrei (Seinnopithecus),

39.

Pheal, 142.

pliilippensis (Pteroniys),

361.

Phiou, 142.

Pluiew, 142.

Pliocsena, 574.

phocajnoides (Delphin-

apterus), 574.

pbocasnoides (Neomeris),

574.

phocajnoides (Phoca^ua),

574.

Phyllorbina, 281.

Pbysalus, 566.

Physeter, 570.

PhyseteridtE, 570.

Physeterina_\ 570.

piceus (Scim-us), 377.

picta (Antilopo), 517.

picta (Oerivoula), 339.

pict,a (Portax),518.

pieticaudata (Grazella),

529.

pieticaudata (Procapra),

529.

pictus (Erinaceus), 217.

Pigs, 559.

pileatus (Maoacus), 24.

pileatus (Presbytis), 37.

pileatus (Seixniopitbe-

eus), 37.

piloridcs (Sorex), 236.

Pilot wbales, 577.

pipistrellus (JMyotis),

314.

pipistrellus (Vesperugo),

314.

piscator (Ursus), 205.

planiceps (Felis), 83.

Platacantboinyina', 394.

Platacanthomys, 394.

Plataiiista, 589.

Platanistid.T, 589.

platvceplialus (Obimarro-

gale), 246.

platyceros (Panolia), 541.

Platyscbista, 105.

platylbrix (Lcggada),

418.

platythrix (Mas), 418,

Plecotus, 297.

Plesiometacarpi, 531.

])1 icatus {Nycl iuoni u s)

,

354.

plumbea (Sotalia), 583.

pbunbeus (Delpliinus),

583.

plumbeus (Steno),

583.

plurimainmis (Miis),

423.

Poepbagus, 483.

poepbagus (Bison), 490.

]>oepbagus (Bos), 490.

Polecats, 162.

poH (Ovis), 496.

polyodon (Asinus), 470.

pomeegra (Delpbinus),

587.

porcinus (Axis), 549.

poi'cinus (Cervus), 549.

porcinus (Hyelapbus),

549.

Porcula, 559.

Porcupines, 441.

Porpoise, Indian, 574.

Portax, 517.

Potamocbcerus, 560.

potenziani (Seninopi-

tbecus), 3S.

povensis (Mus), 402.

prebensilis (Paradoxu-
rus), 108, 115.

Presbytis, 25.

priamus (Presbytis), 31.

priamus (Semnopitbe-

cus), 31.

primrerus (Canis), 143.

primtevus (Ouon), 144,

147.

Primates, 3.

Prionodon, 102.

problematicus (Maca-
cus), 15.

Proboscidea, 402.

Procapra, 525.

Procervus, 534.

Procbilus, 200.

proclivus (Nemorbtcdus),
513.

Procyonidae, 189.

Prodelpbinus, 586..

providens (Mus), 423.

Prox, 531.

pruinoaus (Rbizomys),
439. -

pruinosus (Ursus), 134.

Pseudocervus, 534.

Pseudois, 493.

Pteromys, 360.

Pleropodidaj, 255.

Fteropus, 255.

])ulcber (Tapbozons), 360.

punctatissimus (Ma-
croxus), 377.

punctatus (Pteromys),

3()5.

purpureus (Sciurus), 371.

])usilhis (Miniooterus),

342.

pusillus (Rbinolopbus),

277.

pusillus (Vulpes), 151.

putorinus (Putorius),

164.

Putorius, 162.

pyctorbis (Mus), 422.

pvgerytbrus (Sciurus),
"379.

pygraa-oides (Crocidura),
' 240.

pygmo2Us (Mus), 420.

])ygm£eus (Sorex), 240.

Pygmura, 244.

pyrivorus (Pteropus),

261.

quadricornis (Antilope),

519.

quadricornis (Tetrace-

rus), 519.

quadrimammis (Capra),

509.

quadrimammis (Hemi-
tragus), 509.

quadriseriptus (Para-

doxurus), 109.

quinquelineatus (Para-
doxurus), 108.

quinquestriatus (Sciu-

rus), 378.

Raeoons, 189.

radiatus (Macacus). 23.

rafllesi (Gymnura), 220.
i-ama (Mus), 413.

rammanika (Rbinolo-
pbus), 274.

rasse (Viverra), 100.

ratel (Mellivora), 176.

Rat els, 175.

Rats, 404.

rattoides (Mus), 406.

rattus (Mus), 406.

rattus rufesceus (Mus),
406.

ratwa (Cervus), 532.

reovesi (Cervulus), 533.

retusa (Crocidura), 242.

rbeso-siuiilis (Macacus),
15.

rbesus (Inuus), 13.

rlicsus (Macacus), l.'}.

Rbiuoceros, 471.

Rbinoi'crotida% 471.

RbinolopbidiC, 267.
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Rhinolopbinifi, 2(i8.

Rhiuolopbus, 268.

Rhinoporua, 350.

Khizomys, 438.

Rib-faced Deer, 532.

risia (DamaHs), 517.

robustus (Arctomys),

391.

robustubis (Mas), 406.

Rodeutia, 356.

roseiveutris (Delpbiiuis),

538.

rostrata (Balaanoptera),

566.

rostratus (Delpbinorbyii-

cbus), 682.

rostratus (Delpbinus),

582.

rostratus (Hyperoodon),

573.

rostratus (Steno), 582.

rouxii (Rhiuolopbus),

274.

roylei (Arvicola), 430.

roylei (Lagomys), 456.

roylei (Microtus), 430.

rubicnmda (Oroeidura),

230.

rubida (Capricorais),

514.

rubidus (Paradoxurus),

114.

lubidus (Rbiuolopbus),

274.

rubiginosa (Fells), 81.

rubiginosus (Crossar-

cbus), 126.

rubiginosus (Herpestes),

126.

rubricosa (Orocidui-a),

242.

Rucervus, 534.

rufesceus (Cauis), 148.

rufescens (Lagomys), 458.

rufescens (Macacus), 18.

rufescens (Mus), 406.

ruficaudatus(Lepus), 450.

rufigeuis (Sciurus), 376.

Rusa, 534.

russulus (Sorex), 243.

rutilans (Oanis), 147.

rutilans (Cuon), 144,

rutilans (Oyon), 147.

rutilus (Lagomys), 458.

Saccallus, 135.

saccolsemus (Taphozous),

350.

saccolalmus (Tapbozous),

350.

sagltta (Sciuropterus),

367.

sakeen (Capra), 503.

sakin (Ibex), 503.

salvauia (Porcula), 563.

salvanius (Sus), 563.

Sambar, 543.

sarmatica (Mustela), 164.

sarmatlcus (Putorius),

164.

saturatior (Sorex), 233.

saturatus(iloschus), 552.

savil (Vesperugo), 311.

scberzeri (Cynopterus),

264.

schistacea (Megaderma),
293.

scblstaceus (Presbytls),

30.

scblstaceus (Semnopitbe-
cus), 30.

schlegell (Baltenoptera),

567.

scbomburgkl (Cervus),

540.

sclirelbersl (Minlopte-

rus), 342.

Scirtetes, 391.

Sciurldce, 358.

Sciurluaj, 359.

Sciuromorpba, 357.

Scmropterus, 366.

Sciurus, 369.

Scotopliilus, 300, 318.

scrofa (Sus), 560.

scullyl (Nesocla), 423.

secbellensls (Dloplodon),

573.

semicaudata (Emballo-
nura), 345.

semitorquatus (Herpes-

tes), 130.

Semnopithecin;^, 25.

Semuopitbecus, 25.

senex (Cercopithecus), 35.

seuex (Sciuropterus), 365.

senex (Semnopltbecus),

35.

serotinus (Scotopliilus),

, 303.

serotinus (Vesperugo),

30:{.
^

Serow, 513.

serpentarlus (Sorex), 233.

servalina (Felis), 84.

setifer (Mus), 426.

Sh4, 497.

shawlana (Fells), 85.

Sheep, Wild, 493.

Shrews, 227.

Siamaug, 9.

siameusis (Semnopltbe-

cus), 41, 42.

sibbaldl (Balffinoptera\

567.

Sibbaldius, 566.

slbirica (Capra), 503.

siblrlca (Ibex), 503.

slbirica (Mustela), 172.

slfanicus (Moscbus), 552.

slka (Oervus), 538.

slkimensls (Microtus),

433.

siklmensis (Neodon), 433.

slkkimensis (Sore.x), 229.

silenus (Inuus), 16.

sllenus (Macacus), 16.

siligorensls (VespertUlo),

336.

SimlidjB, 4.

simllis (Macroxus), 381.

Slmpllcidentata, 357.

simung (Lutra), 185.

simus (Physeter), 572.

slndensis (Crocldura),

23(1

sinensis (Lepus), 451.

sinensis (Rbizorays), 440.

sinensis (Sotalla), 585.

slnlcus (Macacus), 23,

24.

Sirenia, 591.

skyn (iEgoceros), 503.
sladenl (Mus), 406.

sladenl (Sciurus), 377.
Slotb-bear, 201.

smitbli (Calictis), 126.

smltbi (Herpestes), 126.

Snow Leopard, 71.

soccatus (Sorex), 2.33.

sondaicus (Bos), 489.

sondalcus (Gavicus), 489.
sondaicus (Rhinoceros),

474.

songarus (Cricetus), 431.
sonnei'atU (Sorex), 236.

Soriclda3, 227.

sorlclpes (UropsUus),
227.

Sorlculus, 228.

Sotalla, 582.

spadiceus (Sciuropterus),

368.

Spalacldae, 437.

Spalacomys, 421.

spasma (Megaderma),
294.

spatangus (Erinaceus),

215.

speciosus (Inuus), 17.

spectrum (Megaderma),
293.
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spelfEa (Eonycteris), 266.

speoris (Hipposiderus),

287.

speoris (PbvUorhiua),

287.

Spermophilus, 391.

Sperm-whale, 571.

spinulosa (Leggada), 418.

spirocerus (Bos), 492.

tsqiiamata, ."i9.3.

sqiiainipes (Anurosorex),

245.

Squirrels, 369.

Stag, Kashmir, 535.

Steuo, 582.

stenocephalus (Rhino-
ceros), 472.

Stenops, 44.

Stoat, 165.

stoliezkana (Crocidura),

238.

stoliezkana (Mustela),

171.

stoliezkana (i'utorius),

171.

stoliczkanus (Arvicola),

430.

stoliczkanus (Hipposi-
derus), 290.

stoliczkanus (Microtus),

430.

stracheyi (Arvicola), 431.

stracheji (Microtus), 431.

striata (Hytena), 132.

strictus (Paradoxurus),

109.

strigidorsa (Mustela),

170.

strigidorsus (Putorius),

170.

strophiatus (Mus), 417.

Stylocerus, 531.

subbadius (Rhiiioloplius),

277, 289, 290.

subcristata (Hystris),

445.

subflaviventris (Sciurus),

376.

subfulvn (Crocidura),

241.

subgutturosa (Antilope),

528.

subgutturosa (Gazclla),

528.

sublicmachalana (Mus-
lela), 166.

sublicmachalanus (Puto-

rius), 1(J6.

subhemachalus (Bibos),

484.

Bublimis (.Mus), 415.

sublineatus (Sciurus),

385.

sub-4-cornutus (Anti-

lope), 519.

subquadricornutns (Te-

tracerus), 520.

Subungulata, 462.

Suidse, 559,

suilla (Gymnura), 221,

602.

suilla (Murina), 326.

suillus (Harpyiocepha-
lus), 328.

suillus (Hvlomys), 221.

602.

Suina, 559.

sumatrana (Felis), 78.

sumatraua (Lutra), 187.

sumatranus (Geratoi'hi-

nus), 476.

sumatranus (Elephas),

463, 602.

sumatranus (Rhinoceros),

476.

sumatrensis (Antilope),

514.

sumatrensis (Capricor-

nis), 514.

sumatrensis (Ceratorhi-

nus), 476.

sumatrensis (Nemorhre-
dus), 514.

sumatrensis(Rhinoceros),

476.

sumatrensis (Rhizomys),

439.

Sus, 559.

Swamp-deer, 540.

swinhoei (Gerbillus), 400.

swinhoei (Nemorluvdus),
513.

sylhetanus (Bos), 487.

sylvaticus (Mus), 416.

Syncerus, 483.

svndactylus (Hylobates),
'

9.

Synotus, 298.

syriacus (Ursus), 205.

tabernaculi (Halicore),

593.

Taiuiogale, 119.

Tahr, 509.

Takin, 515.

Talpa, 223.

Tnlpidaj, 222.

talpinus (Ellobius), 435.

tamulicus (Cervulus),

532.

tana (Tupaia), 212.

tangalunga (Viverra), 99.

Taphozous. 345.

Tapir, 478.

Tapirida?, 478.

Tapirus, 478.

taraivensis (Lutra), 182,

185.

tarayensis (Mus), 423.

tardigradus (Nycticebus),

44.

taurus (Bos). 483.

taxicolor fBudorcas),

515.

(axoides (Arctonyx), 180,

taxus (Meles), 181.

TeJir, 509.

Telemetacarpi, 5.31.

temmineki (Felis), 75.

temniincki (Nvcticejus),

320.

temminekii (Galeopithe-
cus), 249.

temminekii (Scotoijhij us),

320.

temon (Musteia), 168.

templetoni (Hipposide-
rus), 287.

tenasserimensis (Felis),

78.

tennantii (Sciurus), 374.
tenuis (Nyclinomus), 354.
terricolor (Mus), 416.

Tetracerus, 519.

Thameug, ,541.

thar (Antilope), 513.
thar (Nemorha^dus), 513.
theobaldi (Mus), 414.
theobaldi (Myotis), 331.
tlieobaldi (Taphozous),

348.

thersites (Presbytis), .34.

thibetanus (Ursus), 197,

thricolis (Arvicola), 433,

tliysanurus (Herpestes),

126.

tibetanus (Arctomvs),

388, 389.

tibetanus (Helarctos),

197.

tibetanus (Lagomys), 456.

tibetanus (Lepus), 452.

tibetanus (Macacus), hS.

tibetanus (Putorius), 163.

tickelli (Nycticejus), 317.

tickelli (Vesperugo), 317.
Tiger, 58, 601.

tigris(Felis), 58, 601.

timidus (Lepus), 450.

timoriensis (Nyctojjlii-

lus), 299.

Toddy-Cat, 108.

(orquata (Felis), 84, 85.
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torquat-'s (Chiromeles),

o53.

torquatus (Ursus), 197.

toufffius (Martes), 160.

tragatus (Nyctinoraus),

353.

tragatus (Rhinolophus),

279.

tnigocamelus (Antilope),

517.

tragocamelus (Bosela-

pluis), 517.

tragocamelus (Portax),

518.

Tragomma, 525.

Tragops, 525.

TragulidiB, 554.

Tragulina, 554.

Tragulus, 554.

travancoreusis (Croci-

dura), 241.

Tree-Shrews, 208.

Trirenops, 280.

Trichys, 447.

tridens (Hipposiderus),

282.

tridens (Phyllorbina),

282.

tridens. var. murraiana
(Pliyllorhiaa), 282.

trifida^Pliyllorhina), 290.

trifoliatus (Rhinolophus),

272.

Trilatitus, 328.

trilineatus (Sciurus), 385.

tristriatus (Sciurus), 384.

trivirgata (Arctogale),

115.

trivirgata (Paguma), 115.

tubinaris (Harpyiocepha-
lus), 324.

tuUiaua (Felis), 72.

Tupaia, 208.

Tupaiida', 207.

turnbuUi (Seiuroptera),

367.

tursio (Delphinus), .581.

tursio (Tursiops), 581.

Tursiops, 581.

Tylonycteris pachypus,

307.

Tylopoda, 5.58.

tylopus (Vesperugo), 602.

typus (Paradoxurus), 106.

tytleri (Lepus), 450.

tytleri (Mus), 413.

tytleri (Sorex), 234.

tytlerii (Paradoxurus),

112.

uncia (Felis), 71.

undata (Felis), 78.

undulata (Viverra), 96.

L^ngulata, 460.

Ungulata vera, 467.

unicolor (Cervus), 543.

unicornis (Rhinoceros),

472.

iirbanus (Mus), 413.

Urial, 497.

Urotragus, .516.

Ursidffi, 192.

ursinus (Melursus), 20l.

ursinus (Presbytis), 36.

ursinus (Seuinopithecus),

36.

Ursitaxus, 175.

Ursus, 193.

Urva, 119.

urva (Gulo), 129.

urva (Herpestes), 129.

vaginalis (Cervulus), .532.

vaginalis (Cervus), 532.

Vandeleuria, 402.

variabilis (Lepus), 453.

velox (Delphinus), 588.

Vespertilio, 328.

Vespertilionida;, 295.

Vesperugo, 300.

Yesperus, 302.

vestitus (Rhizomys), 440.

veter (Silenus), 16.

veter (Simia), 35.

vetulns (Cercopithecus),

34.

viculoruni (Mus), 413.

vignei (Caprovis), 497.

vignei (Ovis), 497.

villosus (Sciuropterus).

369.

viridescens (Sores), 234.

vitticoUis (Herpestes),

128.

vitticoUis (Mangusta),
128.

Viverra, 95.

viverriceps (Felis), 76.

Viverricula, 100.

ViverridiC, 94.

viverrina (Felis), 76.

Vi\errin;i3, 95.

volans (Galeopithecus),

249.

volans (Lemur), 249.

Voles, 429.

vulgaris (Hipposiderus),

288.

vulgaris (Lutra), 182,
601.

Vulpes, 147.

vulpes (Canis), 153.

vulpes indicus (Canis),

148.

vulpes montana (Canis),

153.

wagati (Felis), 78.

waldemarii (Crocidura\
2.36.

wallichii (Cervus), 535.

warryato (Capra), 511.

Water- Shrews, 245.

watsoni (Pelomys), 427.

Weasels, 166.

Whale, Indian Pilot,

577.

Whales, 565.

Whales, Ca'ing, 577.

Wolf, 135.

wynnei (Arvicola), 431.

wynuei (Microtus), 431.

Xantharpyia, 261.

xanthopygus (Cervus),

538.

Yak, 490.

yunnauensis (Hystrix),

445.

yunnanensis (Mus), 401).

yunnauensis (Pteromys)
364.

yunnanensis (Rhino-
lophus), 273.

zevlanicus (Paradoxurus),

'ill.

zeylonensis (Hystrix, 442.

zeylonensis (Paradox-
"urus), 112, 601.

zeylonensis (Sus), 560.

zibelliua (Martes), 161.

zibetha (Viverra), 96.

Ziphiinee, 570.
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