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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 have appeared 
since the first part of the pI"esent work was issued. 

The Mammalia of British India, inclusive of Ceylon and 
Burma, here enumerat~d 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 J erdon, 
who excluded from his wOI"k all forms peculiar to Ceylon or 
Burma? and to all countries north of the main Himalayan 
l"ange, ·west of tlie Indus, or east of the Bay of Bengal and 
of a line drawn northwards fl"om the head of it. The greatest 
advance since J erdon wrote, in our know~edge of Indian 
Mammals, has been in the orders of Chiroptera, Insectivora, 
and Rodentia, whilst the ol"der·· with which, at the present 
time, OUI" a~quaintance 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 Britisl Territory, and 
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several of the forms enumerated, now that better series of 
specimens have been collected, are no longer regarded as 
distinct. 

Some ackno\vledgment of the assistance afforded to me in 
~he preparation of the preseut 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 ,vhom I am indebted for the use of 
the cuts prepared fOl~ Dobson's 'Monograpll of Asiatic 
Chiroptera,' and for the opportunity of comparing in Londoll 
some specimens belonging to the Indian Museum. I must 
also express my particular obligation to Prof. W. H. Flower, 
Director of the Natural IIistory Collection in the British 
l\fuseum, for advice and information ,vith regard to the 
Cetacea; to Mr. R. Lydel{ker for aid in preparing the account 
of the Ungulata; to Mr. W L. Sclater for advance sheets of 
his Catalogue of l\famnlalia in the Indian Museum, alld 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 ,vork, in connection with the ~fammaliall 
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 \vho took the first steps in brjnging 
the want of new Handbooks of Indian Zoology to the notice 
of the Government of India should not remain unrecorded. 

1"he need for new and revised descriptive works had, for 
some years pefore 1881, been felt and discussed amongst 
naturalists in India, but the attention of the Government 
was, I believe, first called to the matter by a memorial dated 
Sept. 15th of that year, pl'epared by Mr. P. L. Sclater, the 
well-known Sec.retary of the Zoological Society, signed by 
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Mr. Charles Darwin, Sir J. Hooker, Professor I-Iuxley, 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 highly respected and so well known in the world of 
S·cience the publication of the present 'Fauna of British 
India' is greatly due, and that Mr. Sclater is entitled to the 
thanks 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 pl'esent series as a whole may be worthy of 
the distinguished support to which, in so great a degree, it 
owes its origin. 

~"ith the publication of this part six out of the seven 
volumes in which it was originally proposed to describe the 
Vertebrata of British India have been completed. The 
l'emaining volume of Birds will be undertaken at once. I 
am glad t.o be able to announce that the (Fauna of British 
India' ,,,ill not be confined to V erte brata, the preparation of 
three volumes on Moths by Mr. G. F Hampson having been 
commenced. 

w. T. BLANFORD. 
NoVenlbel' 30th, 1891. 





THE present is the first par~ of a general "'ork, compiled for the 
Government, and published und'er its authority, on the }'auna of 
British India and its dependencies. A fe\v details respecting this 
larger work may serve as a preface tq the introductory observations 
on the 1\1:amlnalja. 

The large additions made to our kno\vledge of Indian Zoology 
during the period, no\v about a quarter of a century, t.hat has 
elapsed since the appearance of J erdon's ' Birds' and' l\tlammals ' 
and GUnther's' Reptiles' have for some time rendered it desirable 
that a new series of descriptive manuals should be prepared. The 
Secretary of State for India in Council, upon the recoIIllllendation 
of the Government of India, gave his sanction, in 1883, to a plan 
for the preparation of the ,yorks 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 difficult.ies have now been overcome. 

Ii"or the present, it is proposed to restrict the publication to the 
\T ertebrata, 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-voluJne), three will be required 
for the Birds, one for Reptiles and Batrachians, and two for 
Fishes. 

The authorship of the volumes on Fishes has been undertaken 
by 1\'1r. F. Day, C.I.E., Deputy Surgeon-General, author of the 
, Fishes of India'; the Reptilia and Batrachia \vill be described 
by Mr. (f. A. Boulenger, author of the recently published British­
Museum Catalogues of Batrachia and Lizards; \yhilst the Birds 
\vill, it is hoped, be taken in hand by Mr. E. W. Oates, author 
of the 'Birds of British Burmah.' The Mammals rAmain to be 

) 
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described by the, Editor. The greater part of the second half-volume 
on Malnmalia.is \vritten, and much progress has been made with 
all other parts of the \vork, so that there is every prospect of the 
,,,,hole being issued in the course of the next fe\v years. 

The litnits adopted for tlH~ fauna are those of the dependencies 
of Inoia, ,,·1th the addition of Ceylon, which, although British, is 
not under the Indian Government. Within the limits thus de­
fined are comprised all India prope'r and the Himalayas, the Punjab, 
Sind, Baluchistan, all the Kashlnir territories, with Gilgit, Ladak, 
&c" N epa), Sikhitn, 'Bhutan, and other Cis-Himalayan States, 
AssaJn, the countries between Assam and Burma, such as the Khasi 
and Naga hills and Manipur, the. ,,"hole of Burma, with Karennee 
and, of course, Tenasserim and the Mergl1i Archipelago, and, lastly, 
the Andarnan and Nicobar Islands. Afghanistan, Kashgaria, Tibet, 
Yunnan, Siam, and the Malay Peninsula south of Ten88serim are 
excluded. A few States, such a§ Nepal and Bhutan, at present 
not accessible to Europeans, are comprised, bec~use it would be 
difficult to leave them out; scarcely an animal occurs in either not 
found. also in British territories ~r in protected States, such ts 
Sikhim. 

The ,,,hole of India and its'dependencies, with the exception of tlie 
lligher I-liula]ayas .and Trans-Himalayan tracts, is inc'luded in the 
Oriental Region, one of the six great zoological regions· into \\"hieh 
t he terrestrial sllrface of the globe ,vas divided by Sc]ater, ,,-hose 
,·ie\vs ha \'e been adopted by Wallace and others. Several Ethiopian 
a.nd Palrearctic genera are iilterndxed \vith forms characteristic of 
the Oriental Region in N Ol't h-\\"e stern India, and some of these 
forl11S range throughout the Peninsula, but not further to the 
east\\'ard. 

The di visien of the area into zoological subregions is somewhat 
difficult, the affinitiei of the different subdivisions being coulpli-

* These six zoological regions are the following :-
I. 1:Jaltear..:tic: Europe, Africa north of the Sahara, and .Asia north of the 

JIinlalay8~. 

11. Ethiopia",,: Afieica ~outh of the Sahara: 
III. Ori(:ntal: India and South~aste .. n Asia, wit.h the Malay Archipelngo, 

as tur eust ns ,lava, Bali, Borneo, uncI the Philippines, 
IV. Aftstrali1l1lt: Australiu, Oelebes, New Guinen., New Zealand, and tbe 

island! of tho Pacific, 
V, ~"'earl'f1'c: AllI('ri('a north of tile 'fTOpic of Cnncer. 
VI. If(:oll'npical: Ceutrnl nnd South J\mOl'ica. 
FOI' flirt lwr pa)·tjl'\l)Ul'~. SPf\ '\"UJlUCl~'S 'O{\ogrnphicul Distribution of 

A nluwls. 
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cated. The follo\ving subregions may be accepted us convenieut 
and as approximately correct :-

I. 'l'ibetan. The Upper Indus valley (Gilgit, Ladak, &c.) and 
the higher Himalaya above 12,000 or 14,000 feet. 

II. Hi111alayan. The southern slopes of the Himalaya, from the 
base to about the lilDit of trees. 

III. Indian. India from the base of the Himalaya to Cape 
Comorin, \vith the exception of" the l\lalabar coast, but with the 
addition of Northern Ceylon. 

IV Malaba1· or Oeylonese. The Malabar coast and the neigh­
bouring hills as fa~ north as the Tapti river, together with Sout.hern 
Ceylon. 

V Burnlese. All Burma except South Tenacsserim, and ,vith the 
addition of Assalll and the intervening countries. 

V I. South Tenasserim. This is the northern extremity of the 
great Indo-Malayan subregion, 'comprising the Malay Peninsula 
and several of the islands. 

Some of these may require further subdivision. Thus the fauna 
of the N orth-\vest Provinces and Punjab diff~rs considerably from 
that of Sout.hern India, and both 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 Arakan, on 
the one hand, and those of the drier regions of Upper Burma on 
the other; and even greater distinctions Inay be traced between 
those found in the subtropical and those inhabiting the telnperate 
r~gions of the Himalaya. On the other hand, the subtropical 
l-lilnalayas \\'ere united ,vith the Burmese subregion by Wallace, 
and the t\\·o are, perhaps, zoologically more allied to 'each other 
t han to any other sub»egion. 

It is well to notice that the Tibetan subregion is Palrearctic, 
,,,hilst the other five subdivi~ions are included in the Oriental 
Region. 

The preeeding remarks apply to the 'Fauna of Bl~tish India' 
in general; the following relate to the present volume. The classi­
fieation of l\iaollnals here adopted "-as proposed by Professor 
Flo\\'er ill 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 'Encyclopredia Britannica' (Article "Mammalia "). 
,AJt.hough "t.his classification is, so far as I am able to judge, th(~ 
bp!'t hit IH'rto publi:o;hed, there arp, as ,"ill bp mpntionerl in tlH~ 
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proper places, several questions Dn which \\7ide differences of 
opinion exist. Thus many excellent naturalists regard as of 
ordinal rank BU bdi visions such as, for instance, the Lemuroidea 
ond Proboscidea, classed by Professor Flower as suborders. 

The descriptions of the genera and species in the foUo\ving 
pages have been taken from specimens, whenever any were acces­
~ble; in the £e\v cases in \vhich, for \vant of ava.ilable specimens, 
the characters are copied from descriptions by previous writers, 
tJ1e fact is stated. The measurements are taken from various 
sources, and, \\'henever possible, dimensions of freshly-killed 
animals, Of, in the case of the smaller forDls, of perfe(·t 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 
l(~l1gth of the tail are natural~ of little value ",hen taken from skins; 
these t\\'O dimeDsions are given, wherr possible, in the follo\ving 
pages, the tail measurement· being without the bair, if data are 
available. Other measurements often cited are those of the ear, 
usually from the crown of the head, sometimes from the external 
buse or from the orifice, and of the pes or bind foot., including the 
tarsus, from the joint corresponding to the heel ill IDan and the bock 
in a horse to the end of the longest toe, the cla,,'s not being included, 
unless their inclusion is specified. In part-icuInr cases other dimen­
~ions are nddt!d, for instance the forearm in bats. 

~\vo measurements of the skull are generally given :-the basal 
lengtb, fronl the anterior or lower margin of the foramen mngnuDl 
to the anterior border of the premaxil1aries, the incis9r teeth not 
being included; and the zygomatic breadth, across the ,,-idest 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 sOlne skulls, 
to the end of the nasals. 

~rhe notes on distribution nnd habits are compiled from various 
\\'riters, especially £roln the \vorks of Jerdon, Blyth, Hodgson (in­
clusive of the MS. notes on hi~ dra\\Tillgs in tbe Zoological Society's 
library), Elliot, Kelaart, Tickell (also including his MS. notes), 
Sterndale, McMaster, Forsyth, Sanderson, and others, supplemeuted 
by nly o\\pn observations during a residence of more than 20 years 
in India, in the course of which time, whilst elnployed in the Geo­
logical ~urvey of the country, I visited many parts of India and 
Burma, and becanle acquainted \vith most of the wild animals ill 
their native haunts. 
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Skeleton of a Liolless. (From Guide to the Galleries of Mammalia., British Museuln.) 
cd, caudal vertebrre; C'p, carpus; cr, coracoid; cv. cervical vertebrre; d, dors!}'l vertebrre; Ib, flhula: 

1m, femur;. h, humerus; it, ilium; isck, ischium; l, lumbar vertebrre; m, metabtrsus; l1W, uletacarpus; 
p, patella; pb, pubis; ph, phalanges; pv, pelvis; r, radius; s, sacral vertebrre; se, scapula; 8/.;, skull; 
tb, tibia; ts, tarsus; U, ulna; zy, zygomatic arch. 

"! _ . 
..... ~ 
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The synonymy has been thoroughly revised, the original descrip­
tions having been consult~d in every case. A list of the principal 
\vorks quoted, ,vith 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 \voodcuts of a lion's skeleton and· of 
a dog's skull will suffice to show" the names and posi,tjon of the 
principal bones. For further details with regard to' the skelet,on 
the student will do well to consult Flo\ver's 'Introduction to the 
Osteology of the Mammalia,' from \vhich, by permission of the 
author and publishers, the woodcuts-of a dog's skull are taken. 
}'or the anatomy of the 80ft part.s no similar. compendium exists; a 
sketch will be found in the article "MalDnlalia" in the ' Encyclo­
predia Britannica,' but a general ,york on mammalian anatomy is 
still wanted. The t~eth have· been treated in separate \vorks by 
Owen, Giebel, and others. IIere it is only necessary to say that they 
are divided into incisors, canines, premolars, and ll10lars; that the 
three first-named are, as a rule, preceded in the young ll1alDlnal by 
milk or deciduous teeth; that the upper canine is the tooth behind 
the premaxillary suture or in cont.act \vit.h it, and the lower canine 
the tooth that, when the ja,vs are closed, conles ilnmediately in 
fronb- _~~ the upper canine; the teeth in front of the canines are 
incisors, those behind pretnolars and molars. 

It \vill be difficult within the limited space available for me to 
acknowledge the assistance of all \vho have. aided Ine in preparing 
the present \vork. I am indebted particularly to General R. 
Strachey and Col. Yule, and eq ually so to Professor Flo\ver and 
Dr. GUnther for aid Inost liberally gi\'en on all occasions, also to 
Mr. P. L~ Sclater, Dr. J Anderson, Sir J. }'ayrer, Prof. A. Newton, 
l\Ir. A. Hume, Prof. Mivart, lVlr. J. Scully, Sir O. B. St. John, 
Col. J. Biddulph, Mr. Davison, Captain Bingham,1\fr. W Daly, 
Rev. S. Fairbank, Mr. Wood Mason, Mr. W. L. Sclater, l\fr. H. 
E. "Tats on , the late Mr. L. Man dell i, and Mr. J. 1\1 u rrny, for 
assistance of various kinds. Above all I aln under obligations to 
lire G. E. Dobson and Mr. Oldfield Tholnas, not Inerely for the 
great extent to "rhich this \\'ork has been faciHtated by their 
\vritings, but also for advice and infornlation of many kinds and 
on numerous occasions. But for Mr. Dobson's researches amongst 
the Chil'optera and Insecti vora, the labour of preparing a ,vork on 
Indian l\Ialnnlalia "'ould ha \'0 been grea.tpl' by at. least one third. 

b 
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I have also to acknowledge' \vitb gratitude the pernlission liber­
a.lly granted to me by the Trustees of the British Museuln, the 
Zoological Society, Messrs. Macmillan and Co., and Messrs. B1ack 
and Co., of Edinburgh, to publish copies of \voodcuts 1aken from 
their publications. The ,york 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. Tiekell, and from the superb collection made by Mr. B. H. 
Hodgson, both of ,\' hich series are now in the Society's Library. 
The majority of the cuts are copied, from drawings by l\fr. R. 
E. I-Iolding and Mr. P. J. Bmit, by the Typographic Etching 
COll1pany's process. 
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LIST OF THE PRINCIPAL WORKS QUO'rED IN 
THE SYNONYMY 

A. M. N. H. Annals and Magazine of Natural History. London, 1838-18R8. 

Anderson, An. Zool. Res. Anatoluical and Zoological Researches, COIIl­

prising an account of the Zoologica.l Results of the two Expeditions to 
Western Yunnan in 1868 and 1875, &c. By John Anderson, M.D. Edin. 
London, 1878. 

Anderson, Cat. Oatalogue of Mammalia in the Indian Museum, Calcutta. 
By John Anderson, M.D., F.R.S., &c. Calcutta, 1881. 

As. Res. Asiatio Researohes. Calcutta, 1788-1836. 

Blyth, Cat. Oat.alogue of the Matumalin in the Museum of the Asiatic 
Society. By Edward Blyth, Ourator. Oalcutta, 1863. 

Blytb, Mam. Birds Burma. Oatalogue of Mammals and Birds of Btu·tua. 
By the late E. Blyth. Hertford, 1875. Extra Number to the Journal of 
the A.siatic Sooiety of Bengal, vol. xliv. 

Calc. Jour. N. H. Oalcutta Journal of Natural History. Calcutta, 1841-
1848. 

Dobson, Cat. Chir. B. M. Catalogue of the Chiroptera in the Collection 
of the British Museum By G~ E. Dobson. London, 1878. 

Dobson, Mon. As. Chir. Monograph of the Asiatic Chiroptera. By G. E. 
Dobson, M.A., M.B.~ &c. London, 1876. 

Dobson, Mon. Ins. A Monograph of the Insectivora, systematic and 
anatOlnical. By G. E. Dobson. London, Pt. I, 1882, Pt. II, 1883. 

Ellict, Mon. Fel. A Monograph of the Felidre, or family of the cnts. By 
Daniel Gira.ud Elliot London, 1883. 

Erxl. Syst. Reg. An. 10. Ohrist. Polyc. Erxleben. Systelna Regni Anitualis 
per classes, ordines, &0. Classis I. Mammalia. Lipsiro, 1777. 

Fischer, Syn. Mam. Synopsis Mamnlalhnll. Auctore Johs.une Baptista 
Fischer. Stuttgardtire, 1829. 

Gmelin, Syst. Nat. Oaroli.A. Ilinne &c. Syst~nla Nahum, editio c1ecima 
tertia. Lipsire, 1788. 

Gray &, Hardw. Ill. Ind. Zool. Illustrations of Indian Zoology, chiefly 
selected from the collection of Maj or-General Hard wicke, by John Edward 
Gray. London, 1830. 

Hist. Nat. Mam. Histoire Naturelle des Mammiferes, avec des figures 
originales, coloriees, dessinees d'aprcs des anitnaux vivans par M. Geoffroy 
Saint-Hilaire et par M. Fredel'ic Ouvier. Paris, 1819-1842. 

Horsfield, Cat. A Catalogue of the Mammalia in the Museuln of the HOll. 

East India Oompany. By Thomas Horsfield. London, 1851. 

Horsfield, Res. Java. Zoological Researches in Java and the neighbouring 
islands. By Thomas IIorsfield. London, 1824. 
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Illiger, Prod. Cnroli Illigeri D., Prodrolnus Systematis Mamnlalium et 
A. viml1. Berolini, 1811. 

J. A. S. B. Journal of' the Asiatic Society of Bengal. Calcutta, 183L-188i. 

Jerdon, Mam. The Mn'rlluals of India. A natural history of the anitnaltJ 
known to inhabit Continentu'] India. By T. C. Jerdon, Surgeon-Major, 
&0. Roorkec, 18G7. 

Kelaart, Prod. Prodroll1us Faunro Zeylanicro; being Oontributions to the 
Zoology of Ceylon. By E. F. Kelaart, M.D. Ceylon, 1852. 

Kerr, An. King. The Anirnal Kingdom or Zoological System of the 
celebrated Sir Oharles Linureus. Class I. Mammalia. By Robert I{err. 
London, 1 iU2. 

L. Syst. Nat. OaroB A. Linne, Systemn N aturro, editio duodecima reformata. 
Holnliru, 1766. 

Ma.d. Jour. L. S. Madras J ournnl of Literature and Science. Madras, 
1833-1864. 

M.-Edw. Rech. Mam. Recherches pour servir a l'histoire naturelle des 
Maulnlifcres par H. Milne-Edwards et Alphonse Milne-Edwards. Paris, 
1868-1874. 

MUller & Schleg. Verhandl. Verhanc1elingen over de natuurlijke 
Ge~chicdenis der Nec1erlandsche overspesche bezittingen. Salomon Muller 
and HerDUlnn Schlegel. Leiden, 1839-1844. 

Pallas, Glires. N ovre species QuadrupeduIn e Gliritun ordine, nuctore Petro 
SiOl. Pallas. El·langre, 1784. 

P. A. S. B. Proceedings of the Asiatic Society of llengal. Calcutta., 1865-
1887. (Before] 865, the Proceeditlgs were incoJ'llorated in the Journal.) 

P. Z. S. Proceedings of the Zoological Society of London. London, 1830-
1887. 

Schreb. S·augeth. Die Siiugethicre ill Abbildungen nnch der N ntur mit 
llcschreibungen von Dr. J ohnnn Christian Daniel Schreber. Erlangen, 
1775-1792. Vols. V. and VI., by Dr. Johann Andreas Wagner. 1835 and 
1836. 

Temminck, Mon. Mam. Monographies de Malnmalogie. Par C. J. 
Telllminck. Paris, 1827-1841. 

Tr. Z. S. Transactions of the Zoological Society of London. London, 1833-
1888. 

Wagner, Schreb. Saugeth. SUppa Die 8iiugetlJiere ill Abbildungen &0. 
"un Dr. J. O. D. von Srbreber fortget!etzt 'Von Dr. Johann .Andl'€ns 
'Vugncr. ErJangen, 1840-1855. 

Yark. Miss., Mam. Scientific Results of the Second Yarkand Mission, based 
upon the Collections and Notes of the late Ferdinand Stoliczka.-Mammals. 
lly ,V. 1.'. Blanford. Calcutta, 1879. 

Zimm. Geog. Gesch. GeographisC'he OCEchichfe der MenschE'n und dcr 
allgemein ycrbreitcten viernlt~~jg{,ll Thiere, ,·on E. A. W. ZimmerulallD. 
Lei pzig, 1778. 
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Class MAMMALIA 
Page Page 

1 6. cephalopterus (Zill'l'Jn.) 34 
7. senex (Er.t"l.) . . 35 

Subclass EUTHERIA 2 8. u~Binus (B~l/th) 36 
9. pdeatus, Blyth. 37 

Order I. P l{,Il\IA TES 3 10., chr.v~ogaster, L£eht. 38 
11. barbei (B~yth) 39 

Sul)order ANTHROPOIDBA 3 12. phayrei (Blytll-). 39 
13. obscurus, Reid. 41 

.Falll. SIMIIDJE 4 14. femoralis, Horif. 42 

1. IIylobates, Ill .. 5 
Suborder LEMUROIDEA 1. hoolock (Harl.) 5 43 

2. lar (Linn.) 7 
Fam. LRMURIDJE 43 

1. N ycticebus, Ge0(1"" " 44 
Fam. CERCOPITHECID1E 10 1. tardigradus Linn.) 44 

2. Loris, GeoffI'. . 47 
Subfam. Cercopitltecince 10 1. gracilis, Geqlfr. . 47 

1. l\facacus, Laeep. . 11 
1. rhesus (Audeb.) .... 13 Order II. CARNIVO RA 49 
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MAMMALIA. 
MAMMALS are 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 Oetacea), are covered with hair. The great majority pos­
sess teeth, and the higher 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 
ot.her 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 s-ubclasses :-

A. Oviparous, both genito-urinary passage and anus opening into 
a cloaca. 

I. PROTOTHERIA, Ornithodelphia or Monotremata. 
B. Viviparous, genito-urinary orifice external and distinct from 

anal *. 
(t. No allantoid placenta t. 

II. METATHERIA, Didelphia or Marsupialia. 
b. An allantoid placenta. 

III. EUTHERIA, Monodelphia or Placentalia. 

Of the subclasses the Prototlte1··iet or }'fonotre1nata are peculiar to 
the Australian region, whilst the Metatheria or ]Jfarsupi(tlia are 
only found in the snme region and in America (chiefly in South 
America). The Euthe1'ia, 01' Placentalia comprise, according to 
Professor Flower's latest classification, nine orders, all represented 
in India. These orders may be distinguiehed (so far, at all events, 
as Indian genera are concerned) by th~ characters shown in the 

*. The two open on a common outlet in some genera of InsectivO'ra. 
t For full details as to the significance of these characters in classification, 

consult Huxley's' Introduction to the Olassification of Animals,' p. 87, or Bal­
four7s 'Comparative Embryology,' vol. ii. p. 176, or 'En~yclopredia Britannica,' 
article" Mammalia," pp. 369, 371, &0. 



2 MAMMALIA. 

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.'. I~cisors present in one or both 

Ja\vs. 
a". Incisors in front of the upper 

and lower jaw, either not two 
in number or not chisel-shaped. 

a3
• Feet terminating in distinct 

toes with claws or nails. 
(t". Hallux or pollex or both 

opposable to other digits. 1. PRIMATES. 
bol. Neither hallux nor pollex 

opposable. 
a ct. Upper Ii p in general not 

projecting far beyond 
lower; median pair 
smal1er than other in-
cisors 2. OA.RNIVORA. 

bb. Snout very pointed; 
upper lip projecting 
far beyond lower; 
luedian pair of incisors 
generally larger than 
the others 3. INSEOTIVORA.. 

b3
• Feet either not terminating in 

distinct toes or furnished 
\vith hoofs or hoof-shaped 
nails ... 6. UNGULA1'A. 

b"• T\vo chisel-shaped incisors in 
front of each jaw 5. RODENTIA. 

b' • No incisors, except in certain 
Armadillos; Indian forms tooth-
less . 9. EDENTATA.. 

b. Animal modified for flight; fingers 
enormously developed to support a 
membranous \ving. ... 4. OHIROPTERA. 

B. No external posterior limbs; body 
modified for swilnming. 

(t. I-Iomodont or toothless: breathing­
orifice gellerall y on top of head; 
a back tin in most genera; mammre 
inguinal . . . 7. OETAOEA. 

b. Indian form heterodont: brenthing-
orifice at end of muzzle; no back 
fin; mammm pectoral 8. SIRENIA. 



Order PRI MATES. 

This Order comprises Man, Monkeys, and Lemurs, and there .. 
fore includes the most highly organized Mammalia. At the same 
time the Lemurs and some of the Monkeys &re of comparatively 
low grade, and much inferior, at all events in development of brain, 
to l\1ammalia belonging to other orders. 

The dentition throughout the order is heterodont (comprising 
incisors, canines, preluolars, and mola-rs) and diphyodont. There is 
a bony ring to the orbit, the clavicles are well developed, and the 
radius and ulna are distinct. There are usually 5 unguiculate 
digits to both the manus and pes, but the pollex may be rudi­
Inentary 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 t,vo suborders. Many naturalists 
class the Lemurs as a distinct order, for reasons that will be noticed 
under Lemu'roidea. . 

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. ANTHROPOIDEA. 

B. Orbit opening behind into temporal fossa be­
neat.h the postorbital arch. Pollex long, 
second digit with a long claw. Upper in­
cisors (except in Ohiromys) divided by a 
space in the middle . .. LEMUROIDEA. 

Suborder ANTHROPOIDEA. 
A. Premolars~, molars ~; thumb, if present, 

opposable; internasal septum narrow. ( Va­
tarrhinl,. ) 

1. No tail; stature erect; great toe 01' hallux 
parallel with other toes, not opposable; 
arm shorter than leg; no interval be­
tween uppel' eanines and incisors; 
canines not longer than incisors . Hominid~. 

B2 
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ll. No tail; stature sometimes erect, some­
times not; hallux opposa111e; arm longer 
than leg; an interval between up~er 
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 • t. Cercopithecid2. 

8 2 3 b B. Premolars 8' molars 2 01' 8; thum not op-
posable; hallux always opposable; inter­
nasal septum broad. (PlatYI'1ohini, all Ame­
rican.) 

IV. M. i; tail in many cases prehensile. Cebidce. 

V. 1\1. ~; tail not prehensile Hapalid2. 

The family Hontiniclce comprises but one genus, and, according to 
the vie,vs usually accepted, but one species, l\fan. Naturalists have 
differed as to the physical relations of Man to other anilnals, but 
Inost modern writers have returned to the vie\lTs of Linnreus, and 
class Man with the Monkeys, but in a distinct family* . No attempt 
will be luade in the present work to enter into the anthropology of 
India; the subject requires a volume to itself. 

The Oebiclre and HalJalidre are confined to America. Representa­
t,ives of t1}.e Si11tiicice and Cercopithecidre are found within the 
Indian area. 

~"amily SIMIID..tE. 

The Silniidre, or anthropoid Apes, comprise the Gorilla, Chim­
panzee, Orang-outang, and Gibbous. The first t\VO are peculiar to 
Africa, the Orang-outang inhabits Sumatra and Borneo, whilst the 
Gibbons, forming the genus Hylobates, are found throughout 
South-eastern Asia aijd some of the neighbouring islands, but not 
west of the Bay of Benga1. They are the only members of the 
family occurring \vithin our area. 

In Pliocene times, ho,vever, it is probable that two large an­
thropoid Apes inhabited Northern India. One of these, Troglo­
dytes sivale'Mis, \vas allied to the Chimpanzee, whilst 0, canine 
tooth indicates a form very closely approaching the Orang-outang. 
Remains of both have been found in the Siwalik beds of the 
Punjab. 

• On this subJect the following works may be consulted :-Darwin, 'The 
Descent of Man; Huxley, C Man's Place in Natlire; , Mivart, unde.r the article 
"Ape," and Flower, under" Mammalia;" in'the 'En0l'olopredia Britannica' 
9ilieiliL ' 
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Genus HYLOBATES, IlHger,(1811). 

Size smaller than that of other anthropoid Apes; the largest 
species, H. syndactylus, 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 £eet-a 
position that is assumed habitually by this genus, and by this alone, 
amongst the Simiidce, when walking. Thulnb and great toe deeply 
separated fro.m the next digits. Ischial callosities (naked thickened 

Fig.-I.-Skull of Hylobates far. 

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
tebrre; so that there being, as usual, 7 cervical vertebrre, the verte­
bral formula is C. 7, D. 13, L. 5, S. 3, C. 3-4. 

D t 't' · 4 1-1 2-2 3-3 en 1 Ion: 1. 4' C. 1-1' pm., 2-2' m. 3-3· 

Synopsis of Indian and Burmese Species. 

A white 01' g'l'ey band across the eyebrows,l'e­
mainder of head and upper surface of feet 
and hands the same colour as the body . H. hoolock, p. 5. 

llands, feet, and a ring of hair surrounding the 
face white or whitish H. tar, p. 7. 

1. Hylobates hoolock. '1'he Hoolock or white-brot()ecl Gibbon. 

Simia hoolock, Harlan, Trans. Am. Pldl. Soc. iv, p. 52, pI. 2 (1834). 
Hy lobates hoolock, Blyth, Cat. p. 4; Sclater, P. Z. S. 1870, pI. v, 

fig. 2; Blyth, Mame- Birds Burnla, p. 1; Anderson, An. Zool. 
Res. p. 1; ide Cat. p. 26. 

muk, Hindi; Myouk-l1.vai-gyau and Tuhoung, Burmese of Arakan. 
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Oolour. Generally black throughout, with the exception of 8 

white or grey band across the eyebrows. This band is usually, but 
not always, interrupted in the middle. Many individuals, how­
ever, both males and females, vary in colour from brownish black 
to light yellowish grey, the frontal band being always conspicu­
ously paier. 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 being almost always 
dark-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 cro\vn to rump about 20 inches, fore limb 
(including hand) 23, hand alone 6, leg and foot 19, foot 6; height 
from cro,vn to heel about 32 inches. An adult male skull is 4·45 
inches long from the occiput to the alveolar margin of the pre­
maxillaries at the base of the middle upper incisors, 3·35 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. 

Distribution. The hill-ranges south of Assam; Sylhet, Cachar, 
Manipur, Irawadi valley near Bhamo, Chittagong, and Arakan in 
hill-forest. It is uncertain ho"\v far the species is found to the east­
ward. According to Anderson it inhabits Martaban. Pemberton's 
assertion that this species occurs at the base of the Himalayas in 
the lo\ver ranges of Bhutan is probably a mistake. The type 
described by Dr. Harlan came from the Garo hills-. 

Habits. Good accotmts of this animal are given by Burrough, in 
Harlan's original description, by Blyth and by Anderson. Like 
most other Gibbons, the Hoolock is usually fonnd associating in 
flocks, often comprising fifty to a hu~dred individuals, or even 
more. An old male, ho\vever, is occasionally found solitary. 

Gibbons are thoroughly arboreal, and Hoolocks are almost, if 
not entirely, confined to hill-forest. They move chip-fiy by means 
of their long arms, by which they s\\'ing 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 aCCOlll­

plished by gleasping bamboos or branches that bend beneat.h their 
weight, and allow them to drop until they can seize the ends of 
other bamboos or branches lo\\'er on the slope, and take another 
mighty swing down,vards. They also ascend \vith great' rapidity, 
s\vinging themselves from tree to tree. · 

When ,valking on the ground, the Hoolock rests on its hind feet 
alone, with the sole flat on the ground and the great toe \videly 
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, \\7ith a 
waddling gait, arid can easily be overtaken by men ,,,hen 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 
monlreys do. 

All species of Hylob(ttes have a powerful voice, and the common 
name of the present form is taken from its peculiar double call, 
which is repeated ~everal t~mes. 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 very cleanly in its habits. Some instances of 
savageness on the part of nlale animals have, ho\vever, 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 white-handed Gibbon. 

Homo Iar, L. Mantissa, App. p. 521 (1771). 
Hylobates lar, llliger, Prod. p. 68 (1811); Blyth, Cat. p. 5; 'ide 

Mam. Birds BU'I"'lna, p.1; Tickell, J. A. S. B. xxxiii, p.196; Sclater, 
P. Z. S. 1870, pI. v, f. 1; Anderson, An. Zool. Res. p. £); ~·d. Cat. 
p.28. 

Myouk-lwai-gyau, Burmese; Ungka eta'ln, 1\'Ialay. 

The skull is shorter in proportion to its length than that of H. 
hoolock. The orbital ridges in H. lar are more prominent, the 
muzzle shorter, the nasal orifice less elongated, the teeth smaller, 
and the palate shorter. 

Golou'r: 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 yellowish 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, B. agilis, in capturing birds on the wing 
had previously been observed (Martin, 'Man and Monkeys,' p. 430). 
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obsolete. ~aked skin of the face black. According ,to all accounts, 
this species is much moreval'iable in colour than -H~ 1wolook, and 
pale-coloured specimens are far commoner, in some localities pre­
domiuating" 

Fig_ 2,-Hylobates l.a,r. (From 8. drawing by 001. Tiekell.) 

DinlensioM. An adult male, ,according to 'Tiekell, measures from 
crown to rump 19-6 inches, fore limb 25 (humerus 9·5, radius 9·5, 
bo;n<l 6), hind limb 19·5 (femur 7·Q, tibia 7·5" foot 4'5). The 
height, when standing er,ect, is about 30 inches; some are said 
toO be larger. Females are smaller than males. An adult skull is 
4-15 inclias long from the occiput, 8"05 from the foramen magnum, 
2-95 broad. 

Dist1-ibution" The white~handed . Gibbon ,is found in Tenasserim 
in 'the forests skirt.ing the hills up to an elevation of 8.000 'or.8500 
feet above the sea, and throughout the M,alayan 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 .Arakan; 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 yalleys, although it very probably inhabits the hills 
east of the Sittoung. Further information as tq the range of H. 
lar and H. hooloclc in Burma is desirable. 

Ha~bits. The \vhite-handed Gibbon is said by Tickell,. who ob...; 
served both species in their native forests as ,veIl 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. la1w 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 al\vays 
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 Helfer (J. A. S. B. vll, p. 858), the Siamang (Hylo­
bates syndactylus) is found in Southern Tenasserim; but several of 
Helfer's identifications were incorrect, and as no one has since 
heard of the animal in the Tenasserim provinces, I agree with 
Blyth in believing that Helfel· 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 H. lar, noted by Cantor 
(J. A. S. B. xv, p. 173) is H. agilis. In Siam H. leucogenys 
(figured P. Z. S. 1877, pI. lxx) 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. 
F. 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 de~se 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 Hylobates, 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. l\ir. 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 SR\V any of these animals 
agaIn. 

Captain Bingham 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 l\f uleyi t, 
but these appeared to be black in colour. N one of the animals 
resembled Gibbons. 

Both Mr. Davison and Captain Bingham are excellent observers. 
The only known animal corresponding with their descriptions is 
the Ourang-outang, but so ,veIl-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, Mcwacus. 

Family CERCOPITHECIDlE. 
This family comprises all the Old-World Apes, Monkeys, and 

Baboons, \vith the exception of the anthropoid Apes. It is divided 
into two subfamilies, both represented in India. 

Cheek-pouches present, stomach simple, tail 
variable Oercopitltecince. 

No cheek-pouches, stomach sacculated, tail 
al\vays long Sernnopithecirue. 

Subfamily CERCO PITHECIN lEe 

In this subfamily are inciuded not only all the common Indian 
l\lonkeys except those belonging to the Hanuman or Langur group, 
but also the closely allied African forms belonging to the genera 
Oercopithecus and Oercocebus. The African Baboons (Oynocep]l,alus), 
distinguished by having the nostrils quite at the end of the muzzl~, 
are o,lso included by many writers. 

By Blyth, J erdon, and others, the short-tailed Indian Monkeys 
were classed in the genus lnutls, the long-tailed Macaques in 
Macacus. But t,he type of Lacepede's original genus Macaca * 

* M~m. de I'Inst. iii. p. 490 (1801). 
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(subsequently modified by F. euvier and Desmarest into Macacus) 
and '0£ Inuus of euvier was the same animal, the Magot or 
Barbary Ape (Simia 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 M. inuus, through the stump-tailed 
M. arctoides, to the pig-tailed M. nel1~estrinus, and thence to :JI. 
rhesus, which leads to the long-tailed Macaques. The most peculiar 
of the Indian forms is M~ silenus, which has by some naturalists 
been made the type of a distinct genus, Silenus. Even in this 'cas~, 
ho,vever, 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 "ork, all the Indian, Burmese, and Ceylonese species 
are comprised under Macacus. 

A species of Macacus and t,vo of Oynocephalus (the latter, as 
already nGticed, no\v peculiar to Africa) have been discovered fossil 
in the Pliocene Siwalik beds of the Punjab. A tooth of Oyno­
cephalus has also been found in the Pleistocene deposits of the 
Kurnool caves. 

Genus MACACUS, Lacepede (1801). 
Syn. Inuu8, Cuv.; Silenus, Gray. 

Body and limbs stout, tail variable. Males larger than females 
and ,",'ith larger canines.. Ischial callosities ,",Yell 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 

h t th f '1 · 4 1-1 2-2 3-3 V b 1 throug ou e amI Y, 1. 4' c. 1-1' pm. 2-2' m. 3-3. erte ra 
formula c. 7, D. 12 (occasionally 13), L. 7 (or 6), S. 3, C. 10-22. 

The Macaques are much more compactly built than the Semno­
pitheci, 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 Se'lnnopitheci. Their food is varied, 
most of the speoies, if not all, eating insects as well as seeds, 
fruits, &c., and one kind feeding partly on crustacea. They haye 
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 anyone 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 Semnopitheci. 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' hom.' 
Invitation, deprecation, entreaty, by a smacking of . the lips- and a 

Fig. S.-Skull of Macacus rhesus: l diam. (Copied from Anderson, 'An. 
Zoo!. R.es.') 

Fig.4.-Skull of Macae-if,s rhestts: ~ diam. (From Anderson.) 

display of the incisors into a regular broad grin, accompanied with 
0, subdued grunting chuckle, highly expl'essive, but not to be ren­
dered on paper. ]'ear and alarm by a loud harsh shriek, ' kra ' or 
'lcraoulc,' which serves nlso as a warning to the others who may be 
heedless of danger. U nIike the Pre8bytes (Bmnnopitlteci) 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, e~d sev;eral of them have bred in confinemen~. The 
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pecibd\ of gestation is about seven months, only a single young one, 
as a rIDe, being produced at a hirth. They become adult at the age 
of 4 or 5 years, but breed earlier. 

Synopsis of indian, Oeylonese, and Burmese Species. 

A. Tailless than! of head and body together. 
u. Colour black, a grey beard and ruff round 

face . . .., M. silenus, p. 16. 
b. Coloul' brown, no beard 01' ruff. 

a'. Tail a bout half as long' as the head and 
body. 

a". Hair straight, buttocks naked around 
callosities . .. . . ., M. rhesus, p. 13. 

bIt. Hair wavy or woolly, buttocks clad 
up to edge of callosities . . . . M. assamensis, p. 15. 

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

ai' A distinct horseshoe-shaped crest on 
the crown M. leoninus, p. 18. 

b". No distinct crest. ... . M. ne'))lestrinus, p. 20. 
c'. Tail very ShOl't, only one or two inches in 

length . .. .. . .. .. . . M. arctoides, p. 17. 
]3. Taillnore than! of head and body together. 

a. Hair of crown lengthened and distinctly 
radiating from middle. 

a'. General coloUl' greyish brown, not 
rufous . .. ... M. sinictls, p. 23. 

b'. General colour rufous or yellowish M. pileatus, p. 24. 
b. Hair of crown neither lengthened nor dis-

tinctly radiating . M. cynofllolgus, p. 21. 

3. Macacus rhesus. The Bengal Monlcey. 
Simia rhesus, Audebert, Hist. Nat. Singes, 2e fam. p. 5, pI. i (1797). 
Simia erythrrea, Schl'eber, teste Shaw, Gen. Zoot. i, p. 3~ (1800). 
Macacus (Pith ex) oinops, Hodgs. J. A, S. B. 1840, ix, p. 1212. 
!nuns rhesus, Blyth, Cat. p. 8; Jel'don, Mal1~. p. 11. 
l\Iacacus rhesus, Ande1'son, An. Zool. Res. p. 55; ide Cat. p. 67. 

Bandal', H. ; Mal'kat, Beng.; 1Vdnda'J', Puriz, panJ~ or PO'll}, I{ashmil' ; 
Gye, Hp 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 vertebrre 
usually 17 or 18. Ears naked. Buttocks naked for some distance 
around the callosities. 

00 lour. General colour hair-brown with a greyish tinge, the 
hinder quarters being g~nerally rufous or yellowish, especially in 
adults. The hair is ashy towards the· base, and more or less annu­
Iated 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. 

Dimensions. Head and body 22 inches, tail 10 without the hairs, 
11 with, hand 4t, foot 6. These are the measurements (by Hodg­
son) of a very large individual, doubt1ess a male. Females measure 
much less, body 16 to 18 inches, tail about 6 to 7. Skull of a Dlale 
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 Northern 
India from the Himalayas to the Godavari 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 SikhilU, but from low elevations. M. 'rhesus is found 
close to the west coast near. BOlnbay, but not much further south; 
it is common throughout Guzerat" and the Central Proyinces, in 
Bengal, Orissa, and parts of the Northern Circars. There is a 
specilnen in the Calcutta Museum from Samaguting, in Assam, and 
Anderson lnet \yith a form not distinguishable from this in Upper 
Burma and Yunnan. All the specimens obtained, however, were 
in captivity, but he saw a colony of wild monkeys that appeared 
to belong to this species on the Irawadi below Yenankhyoung. 
Closely allied forms (M. lctsiotis and .1.1f. cyclopis) occur in China. 

Hctbits. Although this monkey is not regarded as sacred by 
Hindus, it is never molested by them, and in many parts of the 
country it is as impudent as the Hanuman and even more mis­
chievous. Very intelligent, and, when young, fairly docile, it is 
one of the comnlonest animals kept tame, and throughout Northern 
India it is the monkey carried about by itinerant sho\vmen, 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 \yild st.ate it is found in herds, often of considerab1e size. 
It has generally but little fear of' man, and may occasionally be 
found in native villages, though less commonly than the Hanuman. 
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 banks of streams, than in forest jungle. 
These animals are very quarrelsome, perpetually screaming and 
fighting, or teasing each other-in fRct, they behave very much like 
unruly children. 

M. ,·hesus s\vims well and takes readily to water. 
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4. l\Iacacus assamensis. The Hin~alayan Monkey. 

Macacus assamensis, McClelland, H01'sfield, P. Z. S. ]839, p. 148; 
Anderson, An. Zool. Res. p. 64; ide Cat. p. 70. 

l\Iacacus (Pith ex) pelops, Hodgson, J. A. S. B. ix, p. 1213 (1840). 
Inuus pelops, Jerdon, Mam. p. 11. 
P Macacus problematicus, Gray, Cat. Monkeys ~c. B. M. 1870, 

p.128. 
P M acacus rheso-similis, Selater, P. Z. S. 1872, p. 495, pI. xxv; ib. 

1875, p. 418. 

Fur of moderate length, wavy, and, in Himalayan specimens, dis­
tinctly woolly in texture. Hair of crO\\7n often indistinctly radiating, 
not lengthened. srail nearly half as long as the head and body, not 
tufted. Buttocks well covered with hail·, except on the callosities. 

The skull differs but little from that of M. 'rhesus, except in being 
larger, but appears higher, with a deeper lo\ver jaw. 

Oolour. Above uuiform dark brown, ,vithout any grey tinge; 
hinder parts the same, not rufescent, as in J.Y. '1'hesus; lo,ver parts 
distinctly paler. Fur destitute or nearly destitute of annulation, 
and, in general, of pale tips, slightly lighter in colour, but not 
ashy, at the base. Face dusky (perhaps variable). 

Dilnensions, Adults apparently are considerably larger than M. 
'1·ltesttS. Head and body (probably of an average specimen) 20 
inches, tail 9!; of another, a female, 17'2 and 7'6. A male, nearly 
adult, skull from Upper Burma measures 5'54 inches in extrelne 
length from occiput to premaxillaries, and 3'63 broad, according to 
Anderson. An adult female skull from Nepal measures 4'7 inches 
in extreme, and 3'2 in basal length, 3'3 broad. 

Distribution. The Himalayan range as far west as Masuri, 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 in the Sandarbans east of Calcutta *, and there 
is in 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 bet\veen 3000 and 6000 feet above the sea. 
McClelland's original type ,vas from Assam, possibly from the hills 
to the north ward. The type of M. p"oblelnaticus of Gray ,vas from 
Dhalimkot in Bhutan, 

Habits. This species much resembles M. 'rhesus, but is, whether 
wild or tame, more sluggish in all its movements. Its voice, too, 
is different, though the difference is small. 

I was at first disposed to consider the Himalayan form, M. peZops, 
distinct from M. (t.ssamensis, but after going over all the evidence 

* Anderson, P. z. S. 1872, p. 529, and An. Zool. Res. p. 64. In his last 
work, the 'Catalogue of Mq,mmalia in the Indian Museum,' i}tlcutta, p. 68, 
Anderson bas referred the Sandarban specim~ns to .1lf. rkestt'~t.y>n account of 
certain cranial characters, and especially the size of the skull. '~e description, 
however, agrees with that of M. assamensis in what I believe to be the characa. 
teristio peculiarities of that 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 8ikhim monkey 
is perfectly distinct from 11£ 'rhesus I am certain, and I have seen 
several young specimens of the former tame. rhey appear sto~ter, 
and differ in fur, coloration, visa.ge; and habits, and I think the 
limbs are proportionally shorter. 

5. M:acacus silenus. Tl"e lion-tailed Monkey. 

Simia silenus, Sclt1'eb. Siiu,qethie1'e, i, p. 87, pI. xi, pa1,titn (nee Linn.). 
Simia ferox, Sha'w, Mus. Leve'l'ianurn, p. 69, pl. (1792). 
Inuua silenus, Blyth, Cat. p. 7; Jel'd()n, Mant. 1'. 10. 
Silenus ve~el', Gray, Cat. Monkeys <S-c. B. M. 1870, p. 32 (nee Simia 

veter, L~nn.). 
l\Iacacus silenus, Ande1'SDn, An. Zool. Res. p. 93; 'ld. Cat, p. 66. 

Sltia bandar, H.; Nil bandaI', Beng.; Cltingala, :f.Tella mantlti, Mal. ; 
Singalika, Can.; Karingode, Kurg.; Konda1Ilaclul-, Tel.; Kiu'ankllrangu, 
'famul. 

Fig. 5.-.Llfacacus Silen'll8. 

Fur long. A ruff of longer light-coloured hail' on chin, throat, 
cheeks, and te:mples, encircling t.he head, except on the forehead, 
and concealing the ears, ,,~hich are nal{ed. Hair radiating from 
centre of crown. Tail slender, about one half to three qun.rters the 
length of the head and body, and tufted at the tip; caudal ver­
tebroo 17 

OOlO1.t1'. Black throughout, except the beard and ruff, which are 
grey. In FODle young specimens the abdomen is brown. Face 
and hands ", lck, the callosities of a fleshy tinge. 

Dirl1en8ioits. Head and body of a Dlale 21 inches, tail 13~; of 
anoth~r 20 ~nd 15: of a feDlale, head and body 18, tail 12!; of 
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another specimen 18 and 10. These are from Travancore speci­
mens measured by Mr. F. W Bourdillon, 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. 

Dutribution. The forests of the Sy hadri range or Western Ghats 
near the Malabar coast from about 14° north to Cape Com orin , 
and at a considerable elevation above the sea. Most common in 
Cochin and Travancore. 

Habits. 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. S. B. 
xxviii, p. 283) to resemble the voice of a man. 

As I have shown elsewhere (P.~. S. 1887, p. 620), t.his monkey 
is not Sirnia silenus of Linnreus, nor is it S. veter of the same 
author. As, however, the specific name silenus has been used 
generally for this species for more than a century, naturalists a·re 
unwilling to change it. The name Wanderoo, usually applied to 
M. silenU8 by European naturalists, is also a mistake, being the 
Ceylon name of the Se'lnnopitlteci, erroneously given to the pre­
sent species by Buffon. The" lion-tailed Monkey" is a name of 
Pennant's. 

6. Macacus arctoides. The b1·o~vn stump-tailed Monkey. 

Macacus arctoides, Is. Geoffi .. Mag. Zool. 1883, 01. i, pI. 11; Murie, 
P. Z. S. 1872, p. 770; Anderson, An. Zool. Res. p. 45, pIs. i, ii ; 
ide Cat. p. 74. 

Papio melanotus, Og£lby, P. Z. 8.1839, p. 31. 
l\Iacacus brunneus, Anderson, P. Z. S. 1871, p. 628; ~·d. 1872, p. 203, 

pI. xii (juv.). 
Inuus speciosu8, Blyth, Mal1l. Birds BU1'ma, 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 vertebrre 11 (probably fewer in some 
individuals ). 

Colour. Dark brown; in some specimens blackish brown above, 
paler below. In the young the hairs are the saIne .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. Face 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. 

Dutribution. Not very well ascertained. Apparently this 
monkey is found in some of the hill-ranges south of Assam, and 

c 
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there is a specimen in the C.alcutta Museum said to have been 
brought from ~ipperah. To the eastward this form is found in 
the Kakhyen bills 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 bill species. 

Blyth refers the present form to M. speciosus of F. Ouvier, a 
name generally applied to a Japanese specieS', and Anderson is 
disposed to concur. ltf. speciosus is said by Temminck (' Fauna 
Japonica ') to have been founded on a drawing by Diard or Du­
vauce} of a monkey living at Barrackpur near Calcutta. The 
figure resembles a pig-tailed Monl{ey (M. nenlest'J"inus) with most 
of its tail cut oft' as much as it does either M •• arctoides or the 
Japanese species. I agree "rit,h Anderson that the name M. spe­
CiOSl(.8 should be dropped. 

A stump-tailed monkey of rufous-bro,,'n coloration, said to be 
from the 1\1:alay Peninsula, bas been named lJI. 1"u.fescens by 
Anderson (P. Z. S. 1872, pp. 204, 495, pI. xxiv) ;. and two other 
forms, M. '1naU1"US and M. oC1'eatus, inhabit some of the Malay 
islands. A very large form, M. tibetanus, has been described fronl 
Moupin, in Eastern Tibet, by A. l\f.-Edwards. In his latest work 
Anderson bas united this forl11 to M. a1"ctoides. 

I am informed by Mr. W. Da,rison that he had for some time 
alive a monkey of a kind apparently allied to M. arctoides, wbich 
had been captured by a shikari near Bankasun in the extreme 
south of Tenasserim. l\fr. Davison has also seen a second speci­
men, a female, bis o\vn being a male. Unfortunately the first 
specimen ,,'as subsequently lost. These animals were of a pale 
cream-colour througbout, slightly tinged witb rusty on the shoulders 
and back; face and hands flesh -coloured. The tail ,,"as quite rudi­
Inentary, 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 aboye 15 inches high when it stood erect. They 
had a sharp piercing voice, and exhaled a peculiar . fetid odour. 
The one kept by l\fr. Davison ,vas 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 Binghaln in the Tenasserim mountains, and 
described ill t.he notes on Hylobates la1' (ante, p. 9), may be an 
ally .of M. a.rctoides, though apparently much larger than that 
speCIes. 

7. Macacus leoninus. Tlte BU1'1neSe pig-ta,liled Monl..4ey. 

Inuus leoninus, Blyth, Cat. p. 7 (1863); id. Mcnn. Bi'rds Bur'lna, p.4. 
Macacus andamanensis, Bartlett, P. Z. S. 1809, p. 467. 
Mn.cacus leoninus, Selater, P. Z. S. 1870, p. 663, pl. XX~V; Anderson, 

An. Zool. Res. p. 52; ide Cat. p. 71. 

Myouk"lal~, Burm. ; Myouh~-la-llaing, Al'nkan. 
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A somewhat short.limbed, stout form. The hairs on the ,shoulders 
an,d fore part of back vey;y 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.~Macacu81eo1~inu$. (P. Z. S. 1870, pI. xxxv.) 

on both sides by ,s, .hol"seshoe-shaped crest, the anterior or ,sup~a­
orbital portion- of which ,consists of very stiff harns. Tail about 
one third the length of the head and body, slender, well clad 'with 
hair. Caudal v,ertebrte 17 to 18. 

The skull is distinguished from that of M. nern.est1inus by having 
the muzzle much shorter. 

00 lour,. Males are dark brown above, the horseshoe-shaped crest, 
the lowe,r back., and the upper surface of the tail black; Isides of 
bead and buttock;s grey; low'er parts, including lower surface of 
tail, light greyish' brown. The tail is somewh.at tufted, and has 
sOlnetimes a bright ferruginous tuft ,at the enid., Females are 
greyer and rather p.aler, and hav.e no black on the he.ald OJ· back, 
though the tail is blackish above. The fur is finelyannulftted, 
except on the head, loins, tail, and buttocks,\l7ith yellow and 
blackish brown above"andwith dusky and whitish below. On the 
long hair of the sboul,ders there areas many as ten to twerve rings, 
fi ve or ,six of each colour, on each hair. Bas'e of hair greyish 
brown. ,Face dusky flesb-colour. -

Dimen~ioM. Length of male: bead and body 23 inches; tail 
without hair at end 8, lvith hair 10. .F,emales considerably less. 
,Skull of adult male 5"3 inches long from occiput, 4 from foramen, 
and 4 broad across the zygomatic ,arches; of ,a fem'ale 4'45 and 3"1 
inches long and~2" 95 broad. 

02 
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Distribution. Originally described from specimens collected by 
Sir A. P. Phayre in Arakan. Antilerson 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. nemcst,·inus. A few individuals have been introduced into the 
Andama~ Islands, but the species is not indigenous. 

Habits. 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. MacacUB nemestrinus. The pig-tailed Monke'lJ' 

Simia nemestl'ina, Linn. Byst. Nat. i, p, 85 (1766). 
Inuus nemestrinus, Blyth, Cat. p. 7. 
l\Iacacus nemestrinus, Ander8on, An. Zoot. Res. p. 77; ifl.. (Jat. p. 72. 

Myouk-padi, Burmese; Ta-o-ti, Burmese of Tavoy; Brun, Malay. 

Body stout; limbs long and powerful; muzzle in adults much 
produced. Fur slightly lengthened over shoulders, and short 
generally. Hair radiating in centre of crown, but not surrounded 
by the distinct horseshoe-crest of M. leontnl,t8 (there is, ho\vever, an 
approximation to it in some specimens). Tail very slender, rather 
more than one third the length of the head and body. Caudal 
vertebrm 18. 

The muzzle, in old male skulls especially, is greatly produced, 
and much resembles that of the Baboons (Oynocephalus) in form. 
The orbits are nearly as high as broad. 

Oolour. Crown of the head dark brow~ or black, except at the 
sides; a broad black stripe extends throughout the middle of the 
back in mnny specimens, becoming broader on the rump; but in 
young animals and in some adults the back is brown throughout. 
Fur of upper surface generally yellowish bro\\pn, but varying from 
pale orange-brown to blackish brown in different specimens; lower 
parts greyer brown or albescent; hands and feet sometimes darker 
than the limbs. Tail black above, light yellowish brown below. 
The fur on the upper parts and the outside of the limbs is closely 
annulated with yellow and bro\vn; basal portion of hair grey. 

Dimensions. Tickell gives as the measurements of an old male 
from Y6 :-Head and bodf 18t inches, tail 7f, hand 3f, foot 6, 
height at shoulder 16; the size, however, varies much, and many 
individuaJs attain a much greater development, rivalling, as 
Anderson remarks, a good-sized mastiff both in height and strength. 
Of two skulls of adult males in the British Museunl one measures 
6'5 inches long from the occiput and 5 from the foramen, by 4'2 
broad across the zygomatic arches; whilst another male adult· s]{ull 
is only 5'78 and 4'4 long and 3-8 broad; and a third from Mergui 
5, 3'6, and 3'5. Females must be very nearly as large as males; 
the skull of a very old specimen from. Tenasserim 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, 3 larger and a smaller, are indicated by these 
measurements. 

Distribution. The pig-tailed Monkey is_ found throughout n 
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 M. ,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 lIajor Bingham from Meplay 
valley, Thoungyeen river, and a skull presented by Dr. Oldham 
from Mergui. Tickell, too, in his MS. notes, records and describes 
specimens from Ye; and Mr. W. Davison tells me that the species 
is common about Malewun and Bankasun. The pig-tailed Monkey 
is not found north of Tenasserim, but extends south into the Malay 
Peninsula, Sumatra, and Borneo. 

Habits. The pig-tailed Monkey in Tenasserim, according to 
Tickell, frequents thick jungle about the base of the hills. The 
voice and Inanners are- similar to those of M. 1·hesus. When the 
animal is excited the tail is beld in the form of an S. In Sumatra 
.1.1[. ne1nestrinus is said by Sir S. Raffles to be peculiarly docile, and 
to be trained to climb the cocoa-nut trees and gather nuts for 
its master. This can only apply to females and young animals; 
old males are very savage, and they are formidable anin;tals 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, 01' c1'ab-eating Monkey. 

Simia cynomolgus, Sch1"eb. Saugtli. i, p. 91, pI. xiii (fig. Buffon), nee 
L1,'nn. 

~Iacacus U·US, F. C'ltv. Menl. Mus, iv, p. 120 (ISIS). 
l\Iacacus cal'bonarius, F. Cuv. Hist. Nat. Manz. pI. xxxii (IS25) ; 

Blyth, Cat. p. 9. 
l\Iacacus aureus, Is. Ge~ffr. Voy. Bel., Z.ool. p. 5S. . 
l\Iacacus cynolllolgus, Blyth, Cat .. p. 9; zd. Mam. B'tJ'ds BU1'1na, p. 7 ; 

Anderson, A.n. Zool. Res. p. 73; id. Cat. p. 61 . 

.J.lf youk-ta-nga, Burmese; Ta-o-tan, Tavoy and Arakan; Ka1nui-awut, 
Talain; Da-ouk, Sha-ok-li, Karen; Era,1\Ialay. 

Fur of moderate length and nearly straight. Hair of the crowh 
not len&thened, 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 vertebrre 22. 

Skull long and lo\v, \vith the muzzle produced, and the orbits 
much broader than high. 

Oolour. 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 halr of the 



22 OEROOPITHEOID.iE. 

upper parts varies from ligbt 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. 
:Face, 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 
1110nkey-a dark-coloured form with dusky face (M. ca'rbonarius), 
and a golden-rufous race (M. aureus). Both of these, as well as 
the normal yellowish-brown type, are found in Burma. The 
colour of the face varies greatly, some dark-furred individuals 
having a pale face, and vice versa. 

Dintensions. Aft old male measures :-head and body 22 inches, 
tail ~9, hand 3·0, 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 breadth across 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 rivers. 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 Sianl and the Malayan peninsula and islands. 

Habits. Tickell, in his MS. notes, gives an excellent description 
of this animal, from which most of the follo\ving details are 
derhTed. He says that these monkeys are usually met with in 
smnll parties of five to fifteen, consisting of one old male, four or 
fi ve 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 cla\vs and body 
of a crab \vere found in the cheek-pouch of a female shot in Arakan 
by Captain (afterwards Sir A.) PhaYre. The tidal creeks are, in 
Tenasserim and Arakan, and in the delta of the Iraw-adi, the only 
highroads of the country; the monkeys, consequently, become fami­
liarized with tpe sight of men, and ",.ill allow of a near approach 
and even pick up rice or fruit thro\vn to them_ This I can confirm 
from my own observation; I have even known them, in Pegu, 
follo\v a boat for some distance. 

They swim and dive well. . Tickell mentions an instance of a 
\vounded male, that had been shot and placed in a boat, jumping 
overboard and diving repeatedly, once to a distance of 50 yards, in 
order to avoid recapture. 

There is no particular season for breedUlg. The young clings 
tenaciously to the mother for the first month, after which it ven­
tures out little by little, and, to quote Tiekell, "it is exceedingly 
amusin~ to watch the rough teD:.derness with whic~ the latter [the 
mother J checks at first the ov~-venturesome sallies of the little 
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animal, which is often pulled back by the tail, chastised with a cuff 
on the head, and then gravely huddled up'to the breast, where the 
shrieks and chattering of the delinquent, which is just as fractious 
as 8 child under such circumstances, 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 female~ continue 
gentle, but the males become morose and savage as they gro\v 
old. 

This species is the Macaque of Buiton, but is not the Simia 
C1Jnontolgos of Linnreus, which is an African baboon. F. 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 ~fonkey. 

Simia sinica, Linn. MantUJsa, p. 521 (1771)'. 
Cercocebus radiatus, Geoffr. Ann. du Mus. xix, p. 98 (1812). 
l\Iacacus l'adiatus, Blyth, Cat. p. 8; Je1'don, :JIa1n. p. 12. 
Macacus sinicus, Anderson, An. Zool. Res. p. 90; ide Cat. p. 50. 

Bandar, II.; Makadu, Wlinar, Ke1'da, l\Iahr.; Manga, Kodaga, Can.; 
KoU, Tel.; Koran.qa, Vella rnanthi, l\Ial.; KU1'angu" Tamul; Mucha, 
l(urg; Kodan, Toda. 

Fur of moderate length, generally straight and smooth. Hair 
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 vertebrm 22. 

The skull is long, flattened over the brows, with the orbits much 
broader than high and nearly vertical. Compared \vith the skull 
of l1f. rhesus, that of jJ[. sinicus is vertically luuch lo\ver; thus the 
skull of \vhich the measnrements are given below is 3'05 inches in 
height, the mandible included, whilst a skull of ]1. trlte81.ts one tenth 
of an inch shorter is, with its mandible, 3'5 inches high. 

Oolotu·. Hair-brown to greyish brown above, pale brO\Vll 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 Ibs. The tail, however, is generally rather longer in 
proportion. An adult male skull is 4'8 inch.es 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 
Godavari; 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 
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extending to the forehead, but a specimen from Travancore in the 
British Museum has rough hair like M. pileatus devoid 6£ annular­
tion, and an unusually long topknot. 

Habits. Very similar to those of oth~r members of the genus. 
This is the COlnmon 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. J erdon says "it is the 
most inquisitive and mischievous of it.s tribe, and its powers of 
Inimicry are surpassed by none." I do not think that it can excel 
M. '1'71,esus in inquisitiveness and mischief, but I believe that it is, 
on the whole, more docile. 

11. Macacus pileatlis. Toque Monkey. 

Sinua pileata, Shaw, Gen. Zool. i, pt. 1, p. 53 (1800). 
Macacus sinicus, Kelaart, Prod. p. 8, nee Linn. 
l\Iacacus pileatus, Blyth, Oat. p. 9; Atuler8tm, An. Z90l. R~8. p. 91 ; 

ide Oat. p. 61. 

Raldwa, Cingalese. 

Hair rather long, 'w'avy 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 vertebrre 24. The skull is similar to that 
of M. sinicu.s: 

Oolour. Rufous or yellowish bro\vn above, white or whitish below. 
The upper surface of the tail, hands, and feet sometimes more 
dusky. Fur hair-bro\vn at base, tipped and sometimes annulated 
with rufous or yellow. Face nnd callosities flesh-coloured. Ears, 
palms, and soles dusky. 

Dirnension8. Head and body of an adult male 21 inches, tail 18 
(Kelaal·t). Schlegel gives 20 and 23 inches, probably from skins. 
A luale adult skull is 4'9 inches 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 const.ant difference.. For my own part, 
I doubt if the two are entitled to specific distinction. 

Dist'ribution. Ceylon, throughout the island. 
Habits. Precisely the same as those of M. sinicus. Kelaart says 

that the latter is more intelligent and less Dliscbievbus; but, as 
already remarked, the t\VO are probably mere varieties of the same 
species. M. pileatlts is the monkey commonly kept. tame in Ceylon, 
and carried about by jugglers and itinerant mountebanks for the 
amusement of children, exactly as M. 'rhesus is in Northern and 
M. sinicus in SOuthern India'. It may be mentioned here that 
those who have oniy seen monkeys in Europe, and especially in 
cages, hs,ye in general a very imperfect idea of the intelligence, 
love of fun, and power of mimicry that these animals possess. 



BEMNOPITHECUS. 25 

Subfamily SEMNOPITHECIN lE. 

The members of this subfamily are easily distinguished by their 
slender form, and by the absence of cheek-pouches. They are 
more purely herbivorous than the Macaque mon]{eys, and a con­
siderable portion of their food consists of leaves and yOlmg 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 t.hree portions. In consequence probably of 
the more restricted nature of their food, these monkeys are far 
more delicate than the species of Macacus, and are less easily kept 
alive in confinement. They are consequently not nearly so well 
represented ill European museums, and they have been less studied 
by European naturalists. Very little is knovt7n of their breeding­
habits or of their life-history in general. 

The only Indian genus is Semnopithecus, which is found almost 
throughout the Oriental region. The corresponding African genus 
Golobus is distinguished by having the thumb of the hand rudi­
mentary. 

:For descriptions· of the anatomy, see Otto, Acad. Coos. 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. S. 1865, p. 740. 

Genus SEMNOPITHECUS *, F. euvier, 1821. 

Syn. Presby tis, Eschscholtz. 

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 eyebro"rs. Vertebrre: C. 7, D. 12, L. 7, S.3, 
C.25-30. 

D t ·ti . 4 1-1 2-2 3-3 
en 1 on: 1. 4' c. 1-1' pm. 2-2' m. 3-3. 

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 consequently higher, although­
the intelligence is certainly not superior, and is apparently lower. 

* Both the genera Semnopitkec'lts and Presby tis were proposed in the same 
yeal·, 1821, the former, in the French form Semnopitneque, for S. elliellus and 
S. melalopkos (Hist.. Nat. des Mammiferes), the latter for S. mitrat'lls 
(Kotzebue's' Entdeokungs Reise,' iii, p. 196). The latter speoies is somewhat 
aberrant. The name Semnopitkecus has been more widely used than P'I'esbgt'l's, 
and is accordingly adopted here. 
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Fig. 7.-Skull of Sem1wpitkeC'le8 entelius. 

Synopsis of Indian, Oeylonese, and BU1mese Species. 

A. Hair of Cl'own radiating D.-om a point on the 
forehead. 

a. Head scarcely palel' or not paler than back. 
a'. Hands and feet black. No crest. . . . . s. elliellus, p. 27. 
b'. Hands and feet same colour as limbs. 

A crest. '.. . . . • • • • • S. priam'l18, p. 81. 
b. llead distinctly paler than back. 

a'. Hands and feet black, lower parts yel-
lowish .. . I I S. nypoleuctls, p. 83. 

b'. IIa.nds and feet scarcely darker than 
limbs, lower Pfu'ts gl'eyish . . . s. 8ehistacetl~, p. 30. 

B. Hail' of crown radiating from two frontal 
points, one on each side. 

Q. -Nearly black aboye, inside of thighs white S. fenu)f'al~8, p. 42. 
C. flair of crown directed backwards through­

out, not radiating. 
a. No cl'est; hair of crown not longel' than on 

temples and nape. 
It'. Boay black 01' dusky. brown above and 

below. 
art. Head black thl'oughout, like body S. barlJef,~ p. 39. 
ll'. IIead pale brown, cheeks same coloUl' 

as crown. . . .• ..•. S. JOhtli, p. 88. 
• e". Cheeks paler than crown, sacral 

region grey ... •. . •. S. cephalopt01"tt8, p. 84. 
d". Cheeks paler than crown, sacral 

l'egion black . . . .••. ... .• S. uI·8,·nm, p. 86. 
b'. Body yellowish white throughout •.. S. sene.'C, p. 35. 
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b. No crest. Hairs of crownlongel' than"those 
of temples and occiput, and forming a cap. 
Body dal'k grey above, yellow below S. p'ileatus, p. 37. 

c. A crest of longer hairs. 
a'. A pointed crest on occiput. Adults 

ashy to blackish brown, young' yellowish 
brown .. .. . ... S. obscurus, p. 41. 

ll. Crest compressed and longitudinal 
on c.rown of head; body dark grey 
above, whitish below . .. S. phayrei, p. 39. 

d. A crest? Black above, ferruginous below, 
neck white; young rufescent white 
throughout S. chrysogaster, p. 38. 
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The remains of a single species of Se'mnopithec'U8 have been found 
in the Siwalik beds, and those of another in the Pleistocene Cave­
deposits of K urnool. 

12. Semnopithecus entellus. The Lctngur 01~ Hanumdn :Afonkey. 

Simia entellus, Dufresne, B'ult. 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; Andel·son, An. Zool. Res. p. 15; 
ida Cat. p. 35. 

P S. anchises, Elliot, Blyth, J. A. S. B. xiii, p. 470, xvi, p. 733. 
Pl'esbytis entenua, Blyth, J. A. S. B. xvi, pp. 372, 1271, pl. !iv, 

fig. 1; ~·d. Cat. p. 11; Jerdon, Mam. p. 4. 

Langltr and Hanztman, Hindi; 1Vana}", Marathi; Musya *, Canarese; 
Kode, Klirg; Sctrlt, J{orku (Satpura Hills) and Ho (I{ol). 

No crest. Hair on the crown of the head radiating in all 
directions froin a point about one-third the distapce back from 
the eyebro\vs 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. 

00 lour. Head, body, limbs, and tail pale earthy or greyish 
brown, or pale ~sabelline throughout; hands and feet always black 
above. The back and the outside of the limbs are somet.imes 
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. 

Dintensions. Average size of an adult male :-bead 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 J erdon. Weight 
of a male 22 Ibs., of a female 18 Ibs. 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. p1'ia1l.uts. 
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Dist1-ibution. The northern portion of the Indian Peninsula, 
including South-western Bengal, Orissa, the Central Provinces, 
Bombay, Guzerat, Southern Rajputana 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 HugH or north of 
the Ganges, and of a line drawn westward from Allahabad to near 
Bundi on the Cham bal, and that colonies found near certain 
Hindu shrines, as l\iuttra 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 Terai, 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 S. schistaceus. It is remarl{able that the range 
of so \vell-kno\vn an animal should be so imperfectly ascertained. 
The southern limit of l3. entellus also needs verification. This is 
certainly the species inhabiting the BOlnbay Deccan;' but Blyth 
mentions (J. A. S. B. xiii, p. 471) an immatW'e black-handed 
specimen from Coimbatore, well within the range of the pale­
handed P. prian'tus, and Lydekket· has referred to S. entellus the 
remains from the Kurnool caves. The range of this Langur on the 
Eastern coast extends, I belie,~e, south of the Godavery. 

Habits. Few, if any, \yild animals afford better opportunities for 
observation than the Hanuman Mon]{ev of Northern and Central 
India. Generally protected, and look~d 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, whilst 
the damage they inflict 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. entellu8 feeds on fruit and grain, seed, seed-pods (for instance 
graIn), lea ves 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 
snme drug killed .J.llacactls r1t.esu,$ 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 mamluaJs. The story that males and females 
live in separate troups, though apparently believed by Blyth and 
quoted by Jerdon, I agree \vith IIutton in regarding as fictitious, 
though,. as the latter observer justly r~marks, females with very 
young offspring may keep tegether 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 bet~Teen 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 Hanumans, 
apparently for the possession of a mango-grove. Only the 
champion males of each flock engaged at first, two from the larger 
:Bock, one from the smaller; but after one of the former had been 
killed, his throat being torn open by his adversary's teeth, t\VO 

females came to the assistance of the survivor, and the single 
champion of the opposite side was mortally wounded, whereupon 
several of the weaker Hock appeared to be taken prisoners by the 
others. The whole account is very interesting. 

Away 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 
great distance from water. Whether on trees, on rocks, or on the 
ground they are exceedingly active. " They leap with surpL~ising 
agility and precision from branch to branch, and 'v hen pressed 
take most astonishing jumps. I have seen them cross from tree 
to tree, a space of 20 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 turned over their backs, that 
con vey the idea of speed, rather than the actual rapidity of their 
motions. 

Their voice is loud and is often heard, especially in the Inorning 
and evening. The two commonest sounds emitted by them are 
a loud, joyous, rather musical call, a kind of whoqp, generally 
uttered when they are bounding from tree to tree, and a harsh 
guttural hote,. 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 
ho\v these monkeys, even ll~ the ,,·ildest forests, where human 
beings are rarely seen, appear to recognize the men as their friends, 
at least as allies against the tiger. It is a common 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 HanUJIUln is, as J erdon says, qilite 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, les8 sportive, and also 
less quarrelsome. His behaviour is more in accordance with the 
extreme gravity of his appearance. 

The female Hanllman is said not unfrequently to have twins, 
although one young at a time is the rule, as throughout the order. 
ThB period of gestation does not appear to have been nscertained, 
nor the age at which these monkeys become adult. 

13. Semnopithecus schistaceus. The Hi1nalayan Langur. 

Semnopithecus schistaceus, Hodgson, J. A. S. B, ix, p. 1212 (1841) ; 
Ande1'son, An. Zool. Res. p. 16; ~'d, Cat. p. 37. 

Pl'esbytis schistaceus, Blyth., Cat. p, 11; Jerdon, Ma11l. p. 6. 

Langill', Hindi. 

No crest. Fur long. The hair of the crown radiates from a 
point some dist.ance behind the eyebrows, as in S. entellus. The 
ears are sDlaller tha,n in that species, and concealed by the long 
hair of ·the cheeks. Tail slightly but distinctly tufted at the end. 

Oolo'tu'. Back, tail, and outside of liUlbs earthy or greyish brown, 
frequently with a slight purplish tinge. Shoulders and a band 
do,",Yn t.he fore limbs often darker. Cro,vn and sides of head and 
the lower parts ,vhitish. Feet and hands ext.ernally the same 
colour as the limbs, or very little darker. Face and ears black; a 
lit.tle black hair on parts of the face. 

Di1nemions. A moderate-sized individual measures 30 inches 
from muzzle to rump, tnil 36. An adult male skull is 5'7 inches 
in ext-reIne, 4-15 in basal length, 4'35 broad. This species is the 
largest of the Indian and Burmese forms, and probably of the 
whole genus. 

D1'stribution. Throughout the greater portion of the Himalayas 
from JCashmir 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. scltistace'Us is confined to the interior at 
elevations of from 7000 t.o 12,000 feet. It is found at silnilar 
elevations in t.he Western HiInalayas, but it is also said to occur 
nt the base of the Himalayas, As stated under the last species, it 
remains to be seen whether the Langllrs of the Terai and lo,ver 
Himalayan slopes- are not S. entelltts. I can find no record, by a 
competent naturalist, of S. schistace'us below 5000 or 6000 feet. 

This monlter is included in a list of mammals found in the 
N aga hills (J. A. S. B. xliv, pt. 1, p. 332), but probably some other 
species has been mistaken for it. The statement that large 
Illonkeys are found in I{afiristaD (J. A. S. B. xxviii, p. 332) re­
quires confirlnation. 

Habits. Except in inhabiting a much cooler climate, this Langur 
differs but,little from the Hanuman monkey in habits. Hutton 
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bas observed S. sohistaceus neal' 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 months. Further information is 
desirable. 

S. schistaceus is distinguished from S. entellus (1) by being some­
what larger, though there is probably DO great difference bet\veen 
large individuals of both species; (2) by the head being much paler 
in colour than the back, and by the feet being but little, if at all, 
darker 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 IS. schistaceus is 
longer in proportion to the breadth, and the face is relatively 
longer than in S. entellus. If a straight edge be applied to the 
face, it "rill be found that ill S. entellus the nasal bones do not 
project beyond a line drawn froln the middle of the supraorbital 
ridge to the anterior border of the premaxillaries, whilst in 
s. schistaceus the nasals do project beyond that line. These cha­
racters appear quite constant in adults. Anderson in his last 
"Tork, the' Catalogue of Mammalia in the Indian Museum,' classes 
l~. 8chistaceus as lnerely a variety of lS, entellus, but I cannot 
agree. 

14. Semnopithecus priamus. The Macl1·as Langur. 

~emnopithecus priam, Elliot, Blyth, J. A. S. B. xiii, p. 470 (1844). 
Presby tis priamus, Blyth, J. A. S. B. xvi, p. 732, pI. liv (p. 1271) ; 

xx, p. 153; -id. Cat. p. 12; Kelaart, Prod. p. 8; Jerdon, Mant. p. 7. 
Seml10pithecus albipes, Is. Geoff. Gat. Meth. Ma'ln. (1851) p. 14; 

Gray, Cat. Monkeys ~c. B. M. p. 15; Anderson, An. Zool. Res. 
p.18. 

Semnopithecus pl'ialnUS, Anderson, An. Zoot. Res. p. 19; ide Gat. 
p.88. 

Konda-711usal, Muska un tlzi, Taln.; Ganaangi, Tel.; Musia, Can.; 
Kunde Wanaaru, Cing. 

The radiation of the hairs on the front part of the crown is less 
conspicuous than in S. entellus and S. schistaceus; the hairs on the 
binder part of the crown are elongated along the middle line so as 
to fOfln 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 
SRIne colour. 

* The existence of this crest was mentioned by Blyth, Jel·doll, and Kelaart, 
and figured by Sir Emerson Tennant, but doubted by Anderson. It is, how­
ever, distinctly shown in three dried skins from Ceylon in the British MuseuDl, 
and as these skins have never been mounted the character is clearly natural. I 
hav~ 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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00 lou,·. 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, B.-Head of SC1nnopitneC'lIS priam1ts. 

Lower parts pale brown. Face, palms of hands, and soles of feet· 
black. 

Dintensio1ts. Head and body 21 inches, tail 28 (a Ceylon speci­
men); P, 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 ext.reme, 3 in basal 
length, and 3'35 in zygomat.ic breadth. Another has for corre­
sponding dimensions 4'6, 3'28, and 3'63 inches. 

DiYtributioJl, Coromandel coast and the Carnatic as far north as 
N ellore, also Mysol'e, the W Yllaad, and N ol'thern Ceylon, extend­
ing south as far as Trincomali and the skirts of the Kandyan hills. 
The limits of. range of this species and of S. entelltls are not exactly 
knO\\'ll. S. pl'ia1nUS, I learn from Mr. W Davison, ascends the 
eastern slopes of the Ni1giri hills to an elevation of 6000 feet . 

. Habits. Precisely similar to those of its near ally S. entellus. 
This species may be distinguished from S. entellu8 by having a 

crest, and by the feet and hauds not being black above. The form 
of the .skull is quite different, as Anderson has shown; the facial 
portion being mueh shorter and more concave. The distance from 
t.he alveolar border of the premnxillaries to the supraorbital ridge 
in an adult skull of S. p1-iarnu8 is 1-7, in S. entelhtS 2 0 25, and in 
S. 8chistaceus 2'7 inches_ Seyeral other differences in the cranium 
and Dlandible are noticed by Anderson. 
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15. Semnopithecus lIypoleucus. The Malaba)- Langu'I~. 

Se~opithecus hypoleucos, Blyth, J. A. S. B .. x, p. 839 (1841), 
Xlll, p. 470;_ Anderson, An. Zool. Res. p. 20; ~d. Cat. p.40. 

Semnopithe~us dussumieri, I6. Geoffi .. Comftes Rendus, xv, p. 719 
(1842); 'ltd. Descr. An. Nouv., Fam. des Stnges, p. 54, pl. xxx. 

Presbytis hypoleucos, Blyt}", J. A. S. B. xvi, p. 733. 
Presbytis johnii, Blyth, Oat. p. 12; JerrhJn, Manz. p. 7, nec Fischer. 

Vella Manthi, Malayalim. 

No crest. The hair on the crown of the head radiates as in 
S. enteZlus. 

Oolour. Above dusky brown, varying somewhat in tint, some­
times not much darker than S. entellus, but always darker in the 
middle of the back than on the sides. Head fulvous to dirty 
yellow, tlie crown being rather darker. Supraorbital hairs black 
as usual, and 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 J erdon to be sooty brown throughout. 

Di1nension$. Smaller than those of S. entellus. Head and 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 Comorin, 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 ~ound 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 of 
prey. It is frequently taken young and tamed. 

16. Semnopithecus johni. The Nilgi1'i Langu'r. 
Simia. j ohnii, Fischer, Syn. Mam. p. 25 (1829). 
Semnopithecus cucullatus, I8. Geojfr. Zool. Bel. Voy. p. 38, pI. i 

(1834). 
Semnopithecus jubatus, Wagner, Schreb. Siiugeth. Supp. i, p. 305. 
Presbytis johnu, Blyth, J. A .. S. B. xvi, p. 734. 
Presbytis cucullatus, Blyth, J. A.. S. B. xxviii, p. 283; ide Cat. p. 14. 
Presbytis jubatus, Je1'don, Main. p. 8. 
Semnopithecus johnii, Anderson, An. Zool. Res. p. 21; ide Oat. 

p.45. 
Turuni, KodanJ.. Pershk, Toda; Korangu, Baduga and Kurumba ; 

Karing Korangu, .l\Ial. 

Hair of the crown and sides of the head very long; no radiating 
centre to the crown. Fur of the body long, fine; and g~ssy. 

D 
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Oolour. Glossy black to blackish browll except the head, which 
is some tint of brownish yellow, and the rump and base of the 
t~il, which are generally ashy grey in adults and occasionally in the 
young. In the female there is always a yellowish-white patch 
inside each t.high (Davison). The very young animal is black 
throughou t. 

IJirnensions. 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, t.ail 37. Females are rather smaller than males. The 
above measurements are from Travancore and Animale specimens 
by l\fr. :F. Bourdillon and Mr. T. Hornaday. The skull of a 

. female barely adult measures 2'45 incbes in basal, 3'7 in extreme 
length, and 2'65 in zygomatic breadth, but this is doubtless a 
small specimen. 

IJist1'ibution. Found throughout the higher portions of the 
Southern Syhadri or Western Ghats from the Wynaad to Cape 
Comorin, not descending below 2500 or 3000 feet elevation. 
Common on the Nilgiri, Palnai, and Anilllrue hills. Not known 
on the Shevrai (Shevaroy) or other ranges east of the Syhadri. 

Habits. This animal is shy and "'ary, the result of human perse­
cut.ion. 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 t.en individuals. It is very noisy, having a 
loud guttural alarnl cry, used also to express anger, and a long 
loud call. J erdol1 relates that \vhen the sholas of the Nilgiri 
range \vere beaten for game, these monkeys made their way 
rapidly and \vith loud cries to the lo\vest portion and thence to a 
neighbouring wood at a lo\ver level. 

In consequence of the beauty of their skins, and the circum­
stance that certain castes eat t.heir flesh, these monkeys are more 
frequently shot than m08t of the Indian species, hence their 
shyness. 

17. Semnopithecus cephalopterus. 'l'lLe purJ.Jle-.faced Monkey. 

Cercopithecus vetulus, Er~1:1. S!lst. Reg. An., Mam. p. 25 (1777), 
partint. 

Cercopithecus l{ephaloptel'us, Zit/un. Geog. Gesclt. ii, p. 185 (1780). 
Cercopithecus leucopl'ymnus, Otto, Acad. Cas. Leop. Nova Acta, xii, 

p. 505, pI. xl vi bis (1825). • 
Presby tis cepholoptel'us, Blyth, J. A. S. B. xvi, pp. 784, 1271; 

Kelaart, Prod. p. 1; Blytl", Cat. p. 18. 
? Presby tis thel'sites, Ellt'ot, Blyt}", J. A.. S. B. xvi, p. 1271, pl. liv, 

f. 3; Blanford, P. Z. S. 1887, p. 626. 
Semnopithecus cephalopterus, Scltlegel, Mon. Singes Mtl8. P.-B. p. 51 ; 

Ande1'son, An. Zool. Res. p. 22; ide Cat. p. 48. 
Semnopithecus kelaal'ti, Se/liegel, I. C. p. 52. 

Kallu JVanderu (and Elli Wande1°" P), Cingalese. 

Hair Q.f crown directed backward, not radiating. Whiskers 
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very long, concealing the lower part of the ears. Black supra­
orbital hairs but moderately developed. Hair of body of moderate 
length. 

OOWU1·. Body and limbs dusky or smoky bro,vn to black, more 
or less tinged with ashy grey above and below; sacral region, 
comprising the lower back, posterior upper portion of thighs, and 
base of tail, ashy grey to greyish white, greater portion of tail 
darker grey, tip'again paler. Hair uniformly coloured, sometitnes 
paler towards the base, and frequently wit.h pale tips on the back. 
Cro\vn of head and nape hair-bro\vn, much paler than the back; 
sides of head and chin ashy grey or white, the long whitish 
\vhiskers contrasting strongly with the brown crown, and serving 
at all ages to distinguish this species from S. john'i. 

Dirnensions. Head and body 20 inches, tail 24!. A female 
skull scarcely adult is 2·5 inches in basal, 3·5 in extreme length, 
and 2·6 broad. 

Va'rieties. The prevalent coloration, in adults at all events, is 
nearly black on the body, \vith the sacral region silvery grey. But 
in the form named S. kelaatrti by Schlegel, which appears to be 
far from uncommon, the whole animal is hair-bro\vn except the 
lower back, upper portion of thighs, whiskers, and chin, \vhich are 
light bro\vn or whitish. It is not known whether, specimens 
thus coloured are ever fully adult, but many imlnature specimens 
have the normal coloration. Examples intermediate in coloration 
bet\veen the black and brown forms are also met with. It is 
probable that the S. tltersitelS of Blyth and I(elaart 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 t\VO next species, S. senex and S. U'I"SinltS, 

distinct, it is quite possible that Anderson (Cat. Marn. I. M. pp. 44, 
45) may be right in classing all as varieties of S. cephalopterus. 

The skulls of this species, of S. johni, and S. ursinus are said by 
Anderson 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 Kelaal't. 
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. Semnopithecus senex. The white Monkey. 

P Simia veter, L. Byst. Nat. ed. xii, i, p. 36 (1766). 
Cercopithecus senex, E1·xl. Syst. Reg. An., Ma1n. p. 24 (1777). 
Pl'esbytis albinus, Kelaart, Prod. p. 7; -id. J. A. S. B. xx, p. 182., 
Semnopithecus senex, 8chleg. Mus. Pays-Bas, i. p. 53. 
Semnopithecus cephalopterus, var., Anderson, .An. Zool. Res. p. 28, 

note; id. Cat. p. 45. 
n2 
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Fur dense and wavy, whiskers full. Long white hairs over the 
toes. 

Oolour. Yellowish ,vhite, faintly marked with brownish on the 
head, dusky over the shoulders and on the middle of t,he back. 
Face and ears black. Soles and palms flesh-coloured. 

Di1nensions. Apparently the same as those of S. u'rsinus. 
Distribution. l\lountains of Southern Ceylon at considerable 

elevat.ions. 
]{abits. This species or variety is said to be rare, but to be found 

occasionally on the Ceylonese mountains in parties of three or four, 
ahvays 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. sen ex is simply a white 
variety of S. ursinus or S. cepltaloptertts, it appears equally pro­
bable that the present species may be an allied but distinct form 
no\v verging on extinction. The onl.1 specimen I have seen, a 
young animal in the Leyden Museum, looked sOlnewhat different 
froln both. I have not been able to compare the skull. 

19. Semnopithecus ursinus. The bear Monlcey. 

Presbytis ul'sinus, Blyth, J. A. S. R. xx, pp. 155, 182; ide Cat. p. 13; 
Kelaart, ~l'od. p. 2. 

Semnopithecus ursin us, Anderson, An. Zool. Rea. p. 24. 

Malia Wandel'u, Oing. 

IIair very long, 4 to 5 inches in length on the sides. Sl1pra­
orbit,al black hairs scarcely longer than those of crOWD, but 
('oarser. 

The skull is said by Anderson to be shorter, \vith a greater zygo­
Inatic breadth than that of S. ceplLalopteru,s; the face shorter, and 
the nasnls some\\,hat longer, besides other distinctions; but it would 
be necessary to exaluille more specimens before concluding that 
these distinctions are constant. 

OOlOU1'. Dusky bro\vn almost throughout; hair on sides of face 
and chin paler, greyi!3h brown to white. Hands and feet dark or 
black; head above in some specimens more rufous than back, and 
occip'-1t grey. No grey tiuge in the sacral region. 

Dimensions. Larger than S. cephalolJterus. Head and body 
21 inches, tail 26, hand 5, foot 6!. 

Distlt ibution. Mountains of Southern Ceylon, especially near 
N ewera Ellia. · 

Ha.bits. According to Kelaart, these monkeys are usually seen in 
large numbers jumping 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 rep'etition of the sound hOl()-l"ow, may be frequently 
heard in the mountain jungles." One of these animals has been 
known to attack a coolie carrying· a rice-bag. The flesh of this 
monk~y, fW of S. jo1"ni, is eaten by certain castes of natives. 
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20. SeJDllopithecuspileatlls. The capped Monkey .. 
Se~opi~he,cus ?i~eatus, Blyth, ,J. A. ,~. !l~' xii, p. 174 (1848), xiii, 
, p. 46~, 4nde1:son,An. Zoot. Res,.p. 1~, 'la. Cat. p.40. . 
Presbytis pdeatus, Bly.th, ,J. A. 8,. B. XVI, p,. 735 ;~d. Cat, p. 12; ~,d,. 

Ham. Birds BU1*7na, p. 11. 

Fig. '9.- Head of 8emnopitnec'U8 pileatus. 

The cr,own of the headtbickly covered with b.airof eq tlal 
length, rather longer than th.at of the oociput and temple,s ,and 
harsher than that of the back, all dir,ected backwards ,and form­
ing 8 dis,tinct ,cap. There is no· frontal r.adiation. Hair of cheeks 
long, partially ,covering the ears. Black ,supraorbital hairs w,ell 
developed. 

OOloU1'. Upper parts dusky grey to brownish ashy ,grey, <larket~ 
on the upp,er part of the back and ,sometim,es on the ,crown -of the 
head; the hands and f,eet dark brown .or black ,above, the finger,s 
or some of them occasionally yello\v ;ta,il dark brown or black 
to\vards the tip. Sometim,es the upper parts hav.ea ferruginous 
tint. Lower part's 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 e,ar,s, 
and the sides of the neck behind the ears a.re also pale, so that the 
dark cap is well defined. Face black. 

Blytli states tbat females and young have the lo,ver parts ,,'hit.e 
or but faintly tinged with ferruginous and the upper -parts pure 
grey, whilst ,old males ,are ,of a deep rust-colour below ~nd 'Qn the 
cheeks. In mo.st specimen,s, however, the lower parts are 'Of some 
,shade of yellow, more or les's pure. 

DimenSions. Less than .8. entel.lus. An immature female 111e,a­
sured :-bead and body 18 inches, tail without tbe 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. priamus, but the 
supraorbital ridge is less developed. 

Dist1·ibution. Throughout Assam and the hills to the south of the 
valley, Sylhet, Tipperah, Chittagong, Northern Arakan, and part 
of Upper Burma. N either 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 S. chrysogaster 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 t.o be gentle when young; but older animals, 
especially males, are sometimes savage. 

21. Semnopithecus chrysogaster. The 'rea.bellied Monkey. 

Semnopithecus potenziani, Bonaparte, Comptes Rendus, xliii, p. 412, 
note (1856), description insufficient. 

Semnopithecus clnoysogaster, L'l"cnt., Peters, P. Z. S. 1866, p. 429, 
footnote; ide MR. Akad. Berlin, 1879, p. 830, footnote, pI. iv b 
(no description, but a good figure). 

l)resbytes chrysogaster, Blyth, Manz .. Birds Bur1na, 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 \vhether this crest is natural; probably it is. No distinct 
whisl{er-tufts. Chin thinly covered with short white hairs and a 
few on the upper lip. Fur of body rather long. 

Oolour. Upper parts, limbs, and t.ail jet-black, the basal half of 
the dorsal hairs ferruginous, the extreme base 'v hite; 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, \\'hich tinges the inner side of the limbs. 

Young "Tholly rufous \vhite or pale is~belline. 
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 t.he Berlin Museum. According to Blyth, these were obtained 
by Helfer in Tenasserim. Peters says nothing of Helfer, nor 
could I learn anything in Berlin of the original collector of the 
specinlens, although on the stand, besides the locality, is the name 
Prof. Strempel. The circumstance that so beautifully coloured 
and conspicuous a species has not been noticed again tends to raise 
SOlne doubt as to the species really occurring in Tenasserim. At 
the same tinle, Sciurus piceus, said by Peters (P. z. S. 1866, 
p. 429, note) to have been received with Sernnopitheou8 chryso­
gaster, appears to be identical with a. variety of SoiUru,8 erythra!Us 
that occurs in Cachar. 
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22. Semnopithecus barbei. Barbe'8 Leaf-Monkey. 

Presby tis barbeh Blyth, J. A. S. B. xvi, p. 734; ide Cat. p. 14; ide 
Mam. Birds Burma, p. 11. 

Semnopithecus barbei, Anderson, A.n. Zoot. Res. p. 12; ~·d. Cat. p.48. 

No crest. Hair on the crown not radiating. Whiskers long. 
Beard short. Hair on the vertex slightly lengthened, but not so 
distinctly as in S. obscu1"us. 

Oolour. Blackish brown to black above and below, "'ith 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 \vere froln the interior of the Tipperah 

hills. This species has also been obtained by Anderson on the 
Irawadi just above Mandalay in Upper Burma, and further north 
in tlie 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. Sinlilar 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. obscuru8. This was 
Blyth's view at one time (J. A. S. B. xxiv, p. 711), and Anderson 
(l. 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. ba'rbe1.· as closely allied 
to S. femoralis, if not identical. This scarcely appears to me 
borne out by the description. 

23. Semnopithecus phayrei. Phayre's Leaf-.1..Wonkey. 

Semnopithecus obscurus, Blyth, J. A. S. B. xiii, p. 466, nee Reid. 
Presby tis phayrei, Blytlt, J. A. S. B. xvi, p. 733 (1847); 'ide Cat. 

p.15. 
Semnopithecus argentatus, Blyth, Horsfield, Cat. p. 7. 
Presby tis cristatus, RoJfles, apud Blytlt, Mam. Birds Burma, p.O, 

nee RaJ!les. 
Semnopithecus phayrei, Andel"Bon, An. Zool. Res. p. 34; ide Cat. p. 49. 

Myouk-myek-kweng-Itpyu (monkey with white orbits), BUI'm.; Myouk­
hgnyo, Arakan and Tavoy; Geng, Talain; Ddtlltoa and Slzawd tne, 
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 orbi~ are less 
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rounded than in S. barbei and S. Ob8CU1"US. The occipital region is 
nearly vertical. 

Oolour. Above dark ashy brown, darkest on the head and extre­
mities, including the tip of the tail, the basal portion of which is 
albescent. Bark from shoulders to loin silvery, or glistening. 
Whiskers same colour as crOWD. UnderpJirts whitish or white, 
this colour not et.tending on to the limbs. Eyelids and a broad 
area above the eyes whitish or white; an area including the mouth 

-
~~ ..... --~ 
-- ij~~. 

Fig. lO.-SemnopUkecus pkayrei. (From a drawing by Col. Tiekell.) 

and lips, and extending from the nostrils to the chin, :flesh-colour; 
hairs around mouth white; remainder of face leaden black. 

Young the same colour as adult.s; the very young are, however, 
straw-coloured according to Tiekell. 

Dim emio ns. 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 incbes 
tail 21-2. ' 
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Dist'l'ibution. 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 Moullnain. 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 bee:Q. an example of S. albocine1-eus, Desm. (S. siamensis, 
Miill. & Sch1.), but I am rather disposed to refer that species to 
S. femoralis. 

Habits. Phayre's Leaf-Monkey is found in dense high forests, or 
alnongst 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, und is consequently more often heard than seen, the 
whole flock \v hen 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, \vhere he may be 
heard uttering his short deep alarm-cry at frequent intervals. This 
cry is an angry bark not unlike that of the Hanuman. 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 obscurus. TILe dusky Leaf-Monkey. 

Semnopithecus obscurus, Reid, P. Z. S. 1837, p. 14 (no description) ; 
Anderson, An. Zool. Res. p. 25; ide Cat. p. 46; Thomas, P. Z. 8. 
1886, p. 06. 

Presbytis obscurus, Blyth, Oat. p. 14; ide Mam. Birds Bu,r1na, p. 10. 
Lotong or Lotong-ita1n, l\Ialay. 

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. 

OOWU1'. 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 and sometimes the middle of the back often 
brownish. Mouth and eyelids whitish, remainder of face black. 

A female obtained by Mr. Davison at Bankasun, in the extreme 
south of Tenasserim, has the crown of the head and middle of the 
back hair-bro\l7n, 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 tail. 

Di'lnensions. In an adult nlale the head and body measured 
21 inches, tail 32. An adult male skull from Tenasserim * in the 
British Museuln measures in extreme length 4·25, basal length 3, 
and zygomatic breadth 3·5. In an adult fenlale skull the corre­
sponding dimensions are 3·8, 2·7, and 2·85 inches. 

Di.stribution. Malayan Peninsula, Sialn, and the Tenasserim 
provInces. 

25. Semnopithecus femoralis. The banded Leaf-Monkey. 

Semnopithecus femoralis, Horsfield, Appendix Lt"fe St1· T. So RajfteB, 
Po' 642 (1830) (no description) ; Martin, Charlesworth's Mag. N. H. 
11, p. 436 (1838); Cantor, J. A. S. B. xv, p. 175; HoI'S/. Oat. 
p. 10; .Andel'son, An. Zool. Res. p. 80; ide Cat. p. 52; Thomas,_ 
P. Z. S. 1886, p. 60. 

Two distinct radiating centres, one on each side of the forehead 
behind the supraorbital ridge. Hair of the occiput elongate, 
forming a crest as in S.obscurus. 

Oolour. Blackish brown to black, except upon a varying portion 
of the under surface, \vhich is ",hite, and always includes the lower 
abdomen and inside of the thighs. SOlnetimes the latter colour 
extends onI y to the knee, in other specimens it passes do\vn t~e 
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 tail 
except near the tip. 

Di1nens-ions. Anderson gives head and body 19 inches, tail 22 ; 
but no measurements froul fresh individuals are available. 

Distribution. Dorneo, Sumatra, and the Malay Peninsula, ex­
tending north into Tenasserim. A specimen ,vas obtained by Mr. 
Davison at Bankasun in South Tenasserim. 

Nothing is recorded of the habits of this species. 
I am strongly disposed to suspect that B. siamensis, Miill. & 

Schl~g. (B. albocinereu.s apud Cantor), is a grey form of this 
specIes. 

* This is one of a large colleotion of Indian skulls in the British Museum 
labelled as presented by the late Dr. Oldham. The colleotion was made by 
Mr. w. T~"'obald, and entrusted by him to Dr. Oldham for presentation to the 
Museum. 
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Suborder LEMUROIIJEA.. 

The Lelnurs 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 teeth, the 
greater extent to which the cerebellum is uncovered by the cere­
brum, the greater development of the pollex, and the long cla,v­
shaped nail on the second ·digit of the foot in Lemurs, a~d 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 the 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 hy greater depth, and have been, by several writers, 
counted as incisors. In most species, too, the anterior or first 
lower premolar is larger than the second and third, and resembles 
8 canine, whilst the other premolars and molars are very different 
in shape from thos~ in all the OId-W orId Monkeys (those of the 
Marmosets are intermediate in form), being 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 Lernu'roiclea, 
see Mivart, P. Z. S. 1873, p. 503, and 'Encyclopredia Britannica,' 
article "Lemur.") 

The Lemuroidect are divided into three families-Lemuridce, com­
prising the greater number of the genera; Tarsiid03, consisting of 
a single genus and species, Tctrsius speci1-um, found in the Malay 
Archipelago, but not known to occur on the continent of Asia; 
and Olti1·omyidce, also comprising a solitary representa.tive only, the 
Aye-Aye of Madagascar. The first family is alone represented in 
South-eastern Asia. 

Family LEMURID-LE. 

Two genera occur within our area, all 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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Ii Either only two upper incisors, or four of unequal size; 
the inner pair much larger than the outer. Tail 
~resent, but very short. Limbs not remarkably 
slender. . . . . . '" '. ...... ., . . . N YCTICEBUS. 

II. Four small upper incisors of equal size. Tail none. 
Limbs very slender. .. . . LORIS. 

The lemurs of the Oriental region afford one of the most 
remarkable and interesting examples of geographical distribution 
known. The nearest allies of Nycticebtts and Loris are two genera, 
Pe1'odicticus and Arctocebus, found only in West Africa. Nycti­
cebus 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. Stenops, v. el. 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 rla\v, all the other digits with a broad nail. 

Fig. 11.-Skull of Ngctice/Jus tardigradus. 

The skull 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: O. 7, D.16-17, 
L. 6-8, S, 3, C. 11-12. 

D t 't' · 1-1 2-2 1-1 3-3 3-3 Wh h en ,I Ion: 1. T or "4""' c. I=i' pm. 3-3' m. S-S' en t ere 
are two pairs of upper incisors, the inner are much larger than 
the outer, The last upper molar has but three well-developed 
tubercles, two outer and one inner. 

26, Nycticebus tardigradus, The slow Loris. 

Lemur tardigradus, L. Syst. Nat. p. 44 (1700), exel. syn. 
Nyctlcebus liengaiensis, Geoffr, Ann. Mus. xix, p. 164 (1812). 
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N yctieebus tardigradus, Blyth, Oat. p. 18; Jet'don, Ma1n. p. 14; 
Anderson, Cat. p,. 94. 

Nycticlebus ciuer,eus, A. ,Ml,lne-b"dw. Nouv • . A.1·,ch. duMus. iii, 1867, 
Bull. ,p. 11, pI. 8; Anderson, An. Zool.Bes. p,. 1.08; ~:d. Ca,t. p. 94. 

Sharmin,di billi (bashful cat), II.; Lajja1° or l~jja~ooti.banar (bashful 
monkey), Beng,ali :; Myouk-1noun:u-ma (monkey's concubIne), Burmese; 
Muouk ,hliou'ng, Tavoy; Kasyng, 'falain; Tach,eng, Kal'en; Kukang 
and Bru11,-8a1nUnatO, Malay. 

Fur very close and woolly, covering the whole body ,and face 
with the exception of the nos'e and lips-. The sh.ort h.airyeal'sand 
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. -

Fi,g .. l2.~N!Jctic,ebus tarcligradf('s,Tena&;erim variety. 
(Fromadrawiug by 001. Tiekell.) 

Oolour. There ar,e two principal Yarieties, differing in colour and 
somewhat in ,size, found hi the countrie,s east of the B~y.of Bengal. 
'The more common and larger of the tWIO is that called N. be,ng,a­
lelW by Geoffroy" and N: cinereu8 by A. ,Milne-Ed wards, and is 
the var. A of Blyth's Catalogue,. This is ashy grey above, and 
rather paler below, more or less eil very on the back, ' and often 
rufescent ,on the rump, the fur being dark ashy at the ~ase. ,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; 8 

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 where naked. 

The other variety is, as a rule, smaller and rufescent grey above, 
paler below; the dorsal stripe is broader, and often deep rich 
bro\vn; it usually expands into a broad rufous expanse on the 
cro\vn, including the ears but not the eyes, which are always 
surrounded by a brown ring. 

A third form is figured from Tenasserim by Tickell, from whose 
dl'a,ving the accompanying cut is taken. In this, \vhich 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 kno\vn as N. :Javltnicus, in which there are 
four bro,vn bands running down the head and face from the crown, 
one to each eye and one to each ear; the i!lterspaces 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 vertebrre inste~d of six. It is very 
doubtful, however, if any of these distinctions are constant. 

Dintensions. An adult male from Upper Burma, according to 
Anderson, measw-ed: head and body 13-;d inches long, tail 0-75, fore 
limb and foot 7-2, hind limb 9. Jerdon gives a great.er length, 14·5 
to 16 inches. All these are taken from the large northern variety. 
A TenasseriJn adult male, measured by Tickell, ,vas 12·75 inches 
long. T\vo adult skulls measure 2·5 and 2·65 inches in extreme 
length, 2·2 and 2-3 in basal length, 1·7 and l·S broad arross the 
zygomatic arches. A Javanese skull is only 2·15, 1·85, and 1·55 
inches in the three dimensions_ 

Distribution. Throughout the countries east of the Bay of 
Bengal-Burma, l\-falacca, 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 Tickell to raise itself on its hind 
legs and thro,v itself upon an insect.. As a rule it is silent, or 
only utters a feeble crackling sound, but ,yhen angry and about 
to bite it emits a tolerably loud growl or grlmt. When captured, 
it is at first apt to be savage and prone to bite,-but soon becomes 
very gentle and docile. 

Tickell, from whose 1\18. the above notes are chiefly derived, 
says :-" This animal is tolerably common in the Tenasserim 
provinces and Arakan, but, being strictly nocturnal in its habits, is 
seldom seen. It inhabits the densest forests, and never by choice 
leaves th~ 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 betw.een 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 wanting; ears larger than in Nycticebus, rounded, 
and naked to\vards the margin; eyes very large and close 
together. 

Skull ,,,it·b orbits that are very close together, merely separated 
by a very t.hin bony plate, and so large that the breadth across the 
orbits is greater than that across the zygomatic arches; llluzzle 
narrow anteriorly. Vertebrre: c. 7, D. 15, L. 8, S. 3, C. 6-8. 

D t ·t· · 2-2 1-1 3-3 3-3 Tl "ll en ,1 ,Ion: 1. ""4' C. 1-1' pUl. 3-3' In. ;)-3. Ie upper InCIsors a 
small and of equal size. Hindulost upper molar _with four ,,-e11-
developed tubercles. 

Fig, l~.-Loris gt'acitis. 

27. Loris gracilis. The slender Loris. 

Loris gracilis, Geoff". Magasin Encyclopedique, An 4~ (1796), t. i, 
p. 48; Blyth, Cat. p, 19 ; Je1'don, bIal1~. p. 15; Anderson, Cat. 
p.97. 

Stenops gracilis, Kelaart, Prod. p. 9. 

Devanga-piUi, Tel.; Tevangu, Tam.; Nala and Adavi-1nanuskya, Can. ; 
Ckinge-Kuli, Kurg; Una happolava, 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. 

Oolour. Dark earthy grey, more or less rufescent above and on the 
outside of the limbs, often with a silvery wash. DorRal fur 
,yhitish (occasionally ashy near the skin), with a blackish ring near 
the end and ,vhite tips. Lower parts much paler. Some speci­
mens of the young are much more rufous, almost ferruginous. A 
narro,,7 \vhite stripe between the eyes expanding into a broader 
area on the forehead; sides of face, including the eyes, darker. 

Di'Jnensio12s. 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. ~ccording to J erdon, it appears to be 
rare on the Malabar coast, but common in the forests of the 
"Eastern Ghats" (probs bly the hills south of the Kistna river). 

Habits. Very similar to those of Nyct'icebus ta'J·dig'radus, except 
that the slender Loris is rather quicker in its lllovements, though still 
slo\v 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 bet\veen its legs, grasping it.s perch 
,yit.h its arms. 

According to J erdon, nUlnbers are occasionally brought to the 
Madras lunrket. The eyes are a favourite remedy of the Tamul 
doctors for certain eye-diseases. 



Order C.L\RNIVORA. 
Whether the members of the great group of flesh-eating Mam­

mals, comprising cats, civets, ichneumons, hyrenas, dogs, \veasels, 
badgers, otters, l'acoons, bears, seals, and their allies, are structu­
rally inferior to the PriJnates or not, is a question on \vhich some 
difference of opinion exists; but there can be no question as to the 
superiority of organizatilln sho\vn by the higher Carnivora when 
compared with any ot.her mammalian order, except that containing 
Man and the anthropoid Apes. The superiority is quite _ as ","ell 
Dlar){ed in the developnlent of the brain as in that of the body and 
lilnbs. 

1'he Carnivora are animals \"ith never less than four toes on each 
foot, all the toes being armed with claws. The pollex and hallux 
R.re never opposable. The teeth comprise incisors, canines, and 
molars. The incisors are, \vith "ery fe\v exceptions, three on each 
side of each jaw-the outer, especially in the upper jS\V, being 
larger than the others. The canines are well developed. There is 
a Ir.ilk-dentition. The condyle of the lo\ver jaw is a transver~e 
half-cylinder, "70rking in a glenoid fossa of corresponding form, 
henee the movement of the ja\v -is only up and do\vn, not later~l. 
The stomach is simple. The crecum is short or absent. The uterus 
is bieornuate; the pla:centa deciduate, and often zonary. The 
mammre are abdominal. The clavicle is often absent, and ,vhell 
present imperfect. In many forms there is a bony septum inside 
the skull, between the cerebrum ann cerebellum. 

There is but little difference of opinion amongst naturalists as to 
the limits of the Carnivora; the only point on \vhich the agree­
ment is imperfect is as to "rhether the seals should be included -in 
the order or classed separately. When they are included, as in the 
system here follo\ved, they form a separate suborder, called Pinni­
l1edia, di,;tinguished by having the whole external form modified 
for an aquat.ic life, the hind feet especially being converted into 
puddles. The teet.h of the molar series, both premolars and molars, 
are similar to each other in size and form. Nearly aU seals inhabit 
cold climates, and none are found in India or the neighbouring 
countries. The Oarnivora vera or Fissipedia are fitted for a 
terrestrial or partiallr terrestrial life, and have the teeth of the 
molar series in each ja\v dissimilar ~n size and form, there being 
ah\'ays one tooth on- each side, above and belo\", tliat is especially 
modified, and that is, iq. the majority of t.he fanlilies, larger than 
the other teeth: this is the sectorial, carnassial, 01' flesh-tooth. 

E 
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The teeth in front of it are more or less sharp, pointed, and COln­

pressed; thos.e be?ina ar~ broad and tuberculated. . The sectorial 
in the upper Jaw IS the hIndmost premolar, ana consIsts of a more 
or less cODlpressed bicuspid or 1 ricuspid cro\vn on t\"O root.s and an 
inner lobe supported by a third root. In the Ursid(R, in \v}lich tl1e 
sectorial teeth are ill-developed, the inner lobe and root are want­
ing. The IU\\1'er sectorial is the first t.rue molar, and consists of f"vo 
root.s supporting a bilobed compressed CrO\VD, \vith, in general, n 
l<eel and an inner tubercle; both of \vhich, ho,,;-ever, are wanting 
or ruditnentnry in the most specialized Oarn'l:vora, as the Felida! • 

. If Of 

2 

1 JI 1/£ 

5 

Fig. 14.-Upper s~('torial teeth of I. Felis, II. Cal1is, Ill. U'I'SlIs. (F1ower, 
Art. Mnullunlin, ']~ncyc1op:t'dia l3ritannicn.').-I, anterior, 2, middle, 3, 
posterior cusp of blade; 4, inner lobe supported on (lislinct roots; 5, inne-r 
10be posterior ill position, aud without distin~t root, charncteristic of the 
Ursid~. 

SubOl·der F188IPElJI.A.. 

As already mentioned, the Ihnits of this suborder (or order 
according to sonle \vriters) are generally admitted; but the sub­
division into sections and families is difficult, owing to t.he com­
plicated relationships bet\\~een the different genera. The majority 
live entirely up~n animal food; but a few, like the be~s, feed on 
a mixed diet, of \vhich vegetables forIn a portion. A considerable 
number, as the cats and dogs, ,,'alk on their toes, and are known as 
Dib"tigrade, \vhilst others, for instance the bears, rest upon their 
llalms (l)alnut) and soles (plant((,) and -are distinguished as Planti­
grade; a s01l1e\\'bat intermediate mode of progression, found in the 
,,'easels, ottpl'S, and badgers, .being termed Semiplantigrade. Tllis 
dist inction has been extensively €lnployed in classificat ion, but is 
defect\ve, .for 1~a1'aclo~'t~(r'Us, Arctictis, and O'ryptoprocta are more or 
less planhgrade, although in other TeslJects much Illore nearly 
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allied to the digitigrade ,cats and civets tban to any of the planti­
grade or 8ubplant;igrade Oarnivora.Mr. H . . N. Turner * and 
Professor Flower t have proposed to divide the order into three 
sections, named &luroidea, Oynoidea, and Arctoidea, from the Greek 
names of the cat, dog, and bear respective~y, each of these ,aninlals 
being typical of apart· cular se'ction, and the distinct ·ve characters 
being taken principally from the base of the skull :and the develop­
ment of a, cmCllm. Some other characters taken from the gene­
rative organs support this classification, which is employed in the 
follo'\ving table. -The accompanying cut of part of a \volf's sl{ull 
will serve to illustrate the distinctions nentioned, and a dog's or 
jacl(al's skull will be found precisely·similar in all essential points 
to a \\'olf's, and will .serve for comparison. 

Fig. 5.-Part -or the base of tbe skull ,of a W olr ( Ca1!is lupus). 
(Flower, P. Z. S. 1869, p. 25.) 

c. The condyloid foramen. t. The foralnen Jacerum posticum. car. The 
carotid canal e. The e'nst.nchian canal. o. Tbe foramen ovale. <I. Tho 
posterior, and ,a~, tbeante."ior opening of the a,1ispbenoid canal. p. The l)o.r .. 
occipital 1)10Cess. 1n • . " 'he mastoid process. a.m. 'f11e extero.&l auditory 
meatus. ' g. Tbe glenoid foramen. 

* P. Z. S. 18t8, p. 86. 
t P. Z. S. 1869, p. ,4. This paper contains nUUlerOU8 (letails 9£ anatomy. 

E2 
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A. Auditory bullst much dilated, rounded, and (except 
in II..,/mnJdce) divide~ into two chnnlbers by a 
septluu. Bony audItory meatus shol't. Par­
occipital process flattened against the bunn and 
(except ill II.'Itenidte) not projecting behind. 
Cond'yloid and glenoid foraluina concealed or 
wantIng. OruCUlll small. . . . . . JELtJROIDEA *. 

a. Hend short; 3 or 4 teeth in upper molar series, 
3 in lower ;' dorsal vertebrre 18; claws sharp, 
curved, and (exceft in (Jynmluru8) conl-
pletely retractile. 10es 5-4 .. 1. Felidae. 

b. lIead elongate; 5 or 6 teeth in molar series of 
each ja,v; claws variable. Toes usually 5-0. 2. Viverrid~. 

c. Head elongate; 4 teeth in l1pper molar serieR, 
3 or 4 in lower, all small and widely sepa-
rated; cla\vs blunt. Toes 5-4 Proteleid~. 

d. IIend slightly elongate; 5 teeth in upper nlolar 
series, 4 in lower; dor3al vertebrre 15; claws 
blunt, Dot retractile. Toes 4-4 ••. • 8. HY2nide. 

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 
foriunina distiDct. Orocum elongate, anc} gener-
ally folded cn itself .. •. CYNOIDEA. 

4-4 • hI ( 2-2 a. Pl'emolars 4-4' true molars vana e :&(;1)-2(3) 
in all Indian forms); claws exserted, blunt, 
non-reb'actile. Toes 5-4 (except in Lycaon) 4. Canid~. 

C. Auditory bulla not rounded nor divided, most 
proDlinent on inner border RDd sloping thence 
forwards, bac]{wRrds, and out,,1ards, flattened 
off to,,'ards the Dleatus, the lower lip of which 
is prolonged. Paroccipital process prominent, 
quite free from bulla. Con<Iyloid and glenoid 
foranlilla distinct. No crecnDl. Toes 6-5 ARCTOIDEA t. 

a. True molars ~ ~ (one tubercular D101a1' 11ehind 
the sectorial abo,'e and below). No alisphenoid 
canal . .• • •• 

T 1 2-2 b' l' h. rue rno ars 2-9 (two tu ereular rna aI's In 

upper jaw, one in lowe)', behind sectorial) 
c. True molars ~-;. An alisphenoid canal 

o. Mustelicbe. 

O. Procyonid2. 
7. Ursid2. 

Of the above-nalned families one only, Proteleidre, containing- a 
single species, Proteles C1-istatus, peculiar to Southern Africa, is not 
found in the Indian region. The relnaining seven are represented. 

* For nnnt.onlicnl. det.n.i1s of clnssiRoalion see Mivart, P. Z. S. 1882, Pil. 185, 
459. 

t Fol' anntomical details see Miv8l"t, P. Z. S. 1885, p. 340. 
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lELUROIDEA. 
Family FELID.M. 

This, the most typical and highly specialized group of Besh­
eating mammals, and that to -\v hich 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 \v hole 
organislD 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 combined to enable a feline to seize and kill 
animals, in sOlne cases, superior in size to itself *. 

The cats are distinguished froln all other families of Oarnivora 
by having a rounder head and more highly specialized teeth; the 
canines and sectorial, or flesh-teeth, in particular being highly 
developed \veapons for cutting and tearing, \vhilst the remaining 
teeth of the molar series are poorly developed. The claws also are 
adapted for inflicting severe \vounds, and are applied to the 
arlllature of a foot worked by powerful muscles, and, in the case 
of the fore legs, \vith unusual freedom of action, as may easily be 
seen by cOlnparing the movements of a cat's fore limb with those 
of a dog's. 1'he vertebrm are C. 7, D. 13, L. 7, S. 3, C. la-29. 
There is no alisphenoid canal. 

The dental formula in the Felicla3 is i. ~, c. ~ ~, pm. ~ ~ or, 

~ :' m. 2!. 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 l!~ planiceps), and is often lost in old skulls, 
\vhilst it is al\vays \vanting in the adults of some species, as in 
F. 'rubiginosa and the Lynxes. The second upper prelllolar is two­
rooted, pointed, with a large central lobe preceded by one small 
cusp and follo\ved by t\yo. 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 cro\\'n consisting normally of four 
lobes, three along the inner margin and an inner lobe, t.he develop­
ment of \vhich varies in different species. ~rhe hindmost tooth is 
the true molar, which is small, bears t\VO roots and a flattened 
cro\vn, and is placed ,vith its longe'r axis nearly at right angles to 
that of the prenlolars. 'fhis tooth, like the anterior premolar, is 
often lost in old animals. 

The teeth of the molar series in the lo\ver jaw consist of t\VO 
prelDolars, similar in shape, each being, like the second upper 
premolar, quadricuspid, \vith t'NO roots, the anterior premolar 
rather smaller than the other; behind these is the sectorial, or 

* For a cODlplete account of the eat's anatomy, see Dr. St. George Mivart's 
work entitled' The Cat.,' published in 1881. 
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true nlolar, \vith two roots and t\VO nearly equal lobes, each ending 
in a point., t.he points diverging but cOllllected by a sharp cutting­
edge. There is sometirnes a rudimentary hinder tubercle or 
" talon." 

1.'he deciduous or Dlilk-teeth are of course much smallp.r; but 
resemble in form the permanent teeth that succeed theln, l\'ith the 
exception of the second Inilk-molar in each ja\v and the third in 
the upper. The second upper milk-Inolar is three-fanged, and 
much resembles in form the permanent third premolar or sectorial, 
,,,hi1st the third Inilk-nlolar resembles the upper true molar in shape, 
but is re1atively larger. The second lower milk-molar some\vhat 
sitnulates the Io\ver first true Dl0lar or sectorial, but the anterior 
lobe is smaller than the second, and behind the latter are two 
posterior tubercles. 

The cIa\vs are perfectly retractile (partially in Oynrelurus). The 
terminal or t.hird phalanx of each digit is att·aehed to the sid~, not 
the end, of the second, and is dra\Vll back by a retractor ligament 
att.ached to the proximal end of the third phalanx, and passing 
through a bony sheath on the first phalanx. 

All cats are truly digitigrade. The pollex, or thumb, is ,,,ell 
developed and has a large cIa \\r, but is not used in "'alking, being 
more proximally situated than the other digits. There is no hallux. 
~rhere is a thick pad for each toe, that for the pollex being smaller 
than the ot.hers, and a large median pad bet\veen t he four toes on 
each foot.. A seventh small pad exists on the fore leg on the 
ou ter palmar surface of the metacarpus. 

1.'he· organs of sight und hparing are ,veil developed and the 
senses acute. The long vibrissro, comnlonly called ,vbiskers, are 
delicate orga.ns of touch. The tongue is covered ,vith rough 
papillro directed hack,,'ards, and adapted to remove flesh from 
bones. 'l'he intestines are conlparatively short, being from twice 
to five tirDes the length of the body. 

Cats are found in all the Continents, but are \ranting in the 
Australian and :l\fadagascar regions. 

1.'he F'elidce cOlnprise only t"ro genera, both of "'hich are found 
in India. 1.'hey are thus distinguished ~-

CIl\wS perfectly retractile; inner cu~p of upper sectorial 
,veIl develop~d .•... ... . . . . . .. FELIS. 

Chl.'V8 imperfectly l oetractile; inner cusp ofurl'lcr sectorial 
fudhllent!l.ry. . ...• • . . . CYN1ELt"UUS. 

A Inonogra.ph of the family, ",it·h excellent coloured figures of 
all the specirs by'" 01£, has been published by Mr. D. G. Elliot. 

Several fOl'lnS of fossil li'elidce have been discovered belonging to 
both living and ext,inct genera. In the ~i\va1iks of North-,,-estern 
India remains of five species of Felis, one of \vhich, l/~ cristata, 
nearly equalled the tiger in size, have been found, together ,,,ith 
those o.f t\\ro .fornls of the gl"eat sabre-toothed feline ltfacluRrodus, 
an . ext.lnct type ,,,it,h enormous canines, and ja\\'-fl'ogulents indi­
catIng 'i. \VO other genera, -tElurogale and '&lltrol.J~vis, the lat,ter 
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peculiar to the Indian Pliocene. Some bones of felines have also 
been found in Indian Pleistocene deposits, but they have not been 
identified with certainty. 

Genus FELIS, Linnoous, 1766. 
This genus is perhaps represented by more species in India and 

its dependencies than in any other tract of the earth's surface 
eq ual in area. 
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Fig. l6.-Skull of Felis viverrina. (Gray, P. Z. S. 1867, p. 268.) 

S!Jnopsis oj Indian, Oeylonese, and Burmese Species. 

A. Ea.rs of Dloderate length, not tufted, or with 
short hairs only at the end. 

a. Large, tawny throughout; tail tufted at 
the end '" a. " . . .. F. leo, p. 56. 

h. Large, transversely striped; tail not tufted. F. tigris, p. '08. 
c. Spotted throughout, spots on body less than 

2 inches in diameter. 
a'. Large, exceeding 5 feet from nose to 

tail-tip . .. . . . . . l!! pardus, p. 67. 
I/o Less than 5 feet from nose to tail-tip. 

a". 'fail about one fourth of total length-
(from nose to tail-tip). . . . . F. vivel'l'':lla, p. 76. 

b". Tail about one third of total length. 
a. No distinct longitudinal bands on 

cro,vn; ears pointed F. o1'nata, p. 84. 
8. Distinct longitudinal bands on 

crown; ears rounded. 
a' . Upper molar series 3 on each 

side; tail unspotted.. .. F. ,·ubiginosa, p. 81. 
~'. U ppar nlolal~ series 4; tail 

spotted above. . . . . . . . F. oengalensie, p. 78. 
d. Large spots, exceeding 2 inches in dianleter, 

or irregular blotches on the body. 
a'. Large, pale g-rey or whitish ,vith dark 

rings on body F. uncia, p. 71. 
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b', Brownish grey or tawny, with large 
irregular blotches 01' irregular black 
bands. 

a". Totallengtll from nose to tail-tip over 
fj feet in adults. ., . . F. nebulosa, p. 72. 

h". Total length under 5 feet. • . F. 1narmorata, p. 74. 
e. Uniformly coloured or with Inore or less 

indistinct transverse band~; ~ize moderate 
or small. 

a'. Chestnut (rarely dark brown) above; 
tail whitish below , .. .. F. te1l'lmincki, p. 75. 

b'. Silvery grey or buff; fur long, thick, 
and soft. . . • .. . F. 1nanul, p. 83. 

c' Tawny' or grey. 
a". Tall less than one third of total 

length • • • . . . . . • . . . . . . J!'. ckalls, 11. 86. 
b". 'Tn.il about one third of total length ; 

transverse bands much more distinct F. torquata, p. 85. 
B. Enrs long, pointed, with a pencil of hair 

exceeding naIf an inch in length at the end. 
n.. Tail about one fourth of total length • F. caracal, p. 88. 
b. Tailless than one fifth of total length . .• F. lyn.tt

, p. 80. 

28. Felis leo. The Lion. 

Fcl1i~ leo, L. Syst. Nat. i, p. 60 (1766); Blytlt, Cat. p. 5:3; ill. P. Z. S. 
l8na, p. 182; Jerdon, MaIn. p. 91; D. O. Elliot, Mon. Felidee, 
pl. i. 

Sher, Bahllr-8her, Singll, Ilindi; Untia-blig1t (Canlel-tiger), Guzerati; 
Sdwaclt, I{attywRl'; Skingal, Bengali; ~'iilt or SuIt 0, Siming ~, Kash­
miri; Rastal', Brahui. 

Pupil round. A heavy nlane of long hair (varying in length 
ho,,'ever) 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 vertebrre 24 or 25. 

The skull of a lion is thicl{, heavy, and massive, \vith a broad 
zygomatic arch and ,,-ell-marked sagittal and occipital crest.s. The 
snperior surface is rcmarl{able for its flatness; the postorbital 
processes, too, are very nearly in the sa.me plane as the foreh~ad. 
The post.erior termination of the maxillary bones on the face 
hetween the orbits is opposite the end of the nasals. The exposed 
portion of the presphenoid bone iu the lllesopterygoid fossa is very 
narro\v, and usually flat. The lower edge of the mandible is 
convex, o\ving to a small projection below the hindmost lo\\·est 
molar. In all these char.acters the skull of a tiger differs. 

Oolour. Ta\vny (pale yellowish bro\vn) 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 Dlore or less blacl{.tipped. Young cubs are lnark~d 
\vith darl{er spots OL- irregular bands, and faint spots may often be 
seen on the belly and sides of almost adult or even adult anilnals, 
especia~y females. 
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Dinlensions. lIead and body 5! to 6! feet. long, tail 2~ to 3. 
A lllule measured: head and body fj feet 11 inches, tail 2 feet 
11 inches; a felnale 5 feet 5 inches and 2 feet 7 inches. A. lion 
lneasuring 8 feet 9! inches was 3 feet 6 inches high. The female 
is considerably smaller than the male, and, as with tigers, sonle 
jndividuals probably are larger, others s~aller than t~e above 
extremes. ~rhe hairs of the mane are 10 inches to a foot long 
in some Indian lions. A skull of an adult male lion lueasures in 
ext-relne lengt.h 13 inches, breadth across zygomatic arches 9·4. 

Distribution. In India the lion is ve.rging on extinction. There 
are probably a very few still living in the ,,·ild tract kllO\\'n as the 
Gil" in Kntty,,'ar, and a fe\" more in the wildest parts of Rujpublna, 
especially Southern Jodhpur, iu Oodeypur, and around Mount 
A bu. About 20 years ago lions ,,·e1"e common near Mount Abu, 
several ,,'ere shot near G\,,·alior, Goona., and Kota, and a fe\v still 
existed near Lalitpur, bet,veen Saugor and Jhansi. One is said to 
have been ldlled near Goona in 1873. In 1864 one "'as ldlled 
near Sheorajpur, 25-nliles ,vest of Allah~ad; and \vhen the railway 
\\'as being made from Allahabad to J ubbulpoor, in 1866, a fine 
lion, \vith a good mane, ,,'as shot by t\\ 0 of the engineers near 
the 80th lnilestone from AHahabad. About 1830 lions ,,'ere 
common near Ahmedabad. Several years previously, in the eftrly 
part of the century, lions ,,'ere found in Hurriana to the north­
\\"nrd, and in Khandesh to the south, in many places in Rajputuna 
(one ,,'as shot in 1810 \\7ithin 40 miles of Kot Deji, in Sind), and 
east"'ard us far as Rewah and Palillnow. It is probable that this 
animal \vas formerly generally distributed in North-western and 
Central India*. I have never heard of lions in Cuteh, and suspect 
J erdon "'as 111istaken in supposing thenI to be found there. 

Eastward and north of India the lion is not found, and almost 
the only part of Western Asia in which it is common is in Mesopo­
tamia and part of South-western Persia. As is \vell kno\\'n, this 
animal abounds throughout Africa. 

Varieties. For a long time it was supposed that the Il1dian lion 
\\'as maneless, and in numerous books 011 nat.ural history there are 
accounts of the" Maneless lion of Gllzerat" (F. leo guzrattensis, 
Smee, Trans. Z. S. i, p. 165, p~. xxiv; P. Z. S. 1833, p.140). It is 
probable that Dlaneless male individuals may occasionally occur, 
and it is \1'ell knO\VD that lions in some parts of Africa, e.g. 
the Cape and Algeria, have longer manes than in other tracts. It 
is also asserted that lions inhabiting forests have shorter manes, 
owing to the hairs being pulled out by thorny bushes, but this is 
doubtful. It is certain, ho\~ever, that some adult Indian lions 
ha ve \",ell-developed maneS', and the typical maneless Guzerat lion 
in the Britlsh Museum is imnlature. The lion figured by Captain 
Smee ,,73S shot near Ahmedabad, and ,,'as a short-maned lion, 
similar to most Persian or Abyssinian anhnals. 

* J. A. S. B. xuvi l pt. ~,p. 189; P. A. S. B. 1868, p. lOS; J ourn. Geog. 
Soc. 1870, p. 204. 
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H abita. The habits of tigers and lions are for the most part 
similar, except that the tiger inhabits more ,vooded c.ountries. 
Bot.h anitnuls are lllaillly nocturnal in their lllovements, sleeping 
in the daytime nnd \vandering greatly in search of food at night. 
Both are excessively po\verfu), aud able to kill large animals, such 
as full-gro\vn cattle, horses, or even camels for food, and both 
occasionally killlnen, and are greatly feared by the inhabitants of the 
country. l{,ound animals of so ferocious a nature a series of nlyths 
have naturally collected, and it is difficult to unravel the true fronl the 
false in such traditions. It is not surprising that even intelligent 
~portsmeD, finding that particular classes of natives have a singu­
larly accurate kno\vledge of the haunts and habits of wild animals, 
should not 0,1 \"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, t,heir habit of roaring, especiaily ill the evening and at night, 
having necessarily attracted the attention of all \vho have been in 
countries infested by them. Of the two the tiger, though standing 
lo\ver, 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 ldlled by a lion (in Northern Abyssinia) the vertebrm 
,vera not dislocated. I also saw a lioness hold a camel by the 
throat for some minutes, \vithout attenlpting to break its neck . 

. Lions are more easily tRlned than lllost of the feline~. They 
often breed in confinelnent*. The period of gestation is about 108 
days, u.nd from three to six young (in India it is said t,vo to three) 
are commonly born ill one litter. 1'he eyes are open at birth. 
Young lions \vant "the mane, which becomes gradually developed 
after the full growth is attained. 

29. Felis tigris. The Tiger. 

Felis tigris, L. Byst. Nat. i, p. 61 (1766); B~11thJ Cat. p. 54; Jerdon, 
Mal1~. p. 02; D. G. Elliot, Mon •. Fel. pI. iii. 

Bd!lh, BIter (female Bagllni, Sl,erni), H.; Nuha1·, Sela-todgh, II. of 
Central Indin; Bab,., P.; Mazar, Baluchi; Skinlt, Sindhi; Padar-I;ull, 
I{ashnliri; Patayat-bdgh, 1Valltlg, Mahr.; Go-rulll" Beng-.; Tut, Bad, 
Hill tribes of l{ajulehal; Garu1nktUa, Kol.; Ldl"hra, Urson; K,·odi, 
l{ondh; Kula, Sonthal, 110 and Korlru; Puii, Tanl., Tel., Mal., and 
l~ond; P,Ui-redda-ptlli, Perall"'-l)illi, 'l'anl.; Pedda-p(tli, Tel.; Pet·ain­
p,lli, .Klidua, l\lal.; Kuli, Can.; Nciri, I{ UJa; Ptiori, Biirsll" Toda; Tag, 
Tibetan; 1'ltkt or Tiik, Dhot.; Sathong, Lepcha; Kelt-va, Limbu; Scki, 
AI{a; Matsti, Oaro; Kta, I{hasi; Sa, Ragdt·, Telt .. hu, KIt u di, Naga; 
Jlftlnpi, I{t.ild; SU11lYO, A bor.; Su, Khamti; Sl1'ong, Sill~bo; Kei, 
l\Ianipuri; J.llisl~, J{achari; Kya, BUl'mese; Kia, Talnin; KIn, Botna-o, 
Tupuli, I(aren; Iltso, Shan; Ri111au, Hari1llatl" Malay. 

• * l~'or anb excellent acoount of the lions bred in the Dublin Zoological 
OardelU~, see V. 13all, Trans. Roy. Irish Academy, xxviii, p. 723. 
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Pupil round·. Hair of the cheeks froln behind the ears round 
the sides of the neck considei-ably lengthened in adult males, so 
as to form a ruff. Hair of body short and close (but· varying 
in length sOlne\vhat \vith the season). Tml about half the length 
of the head and body, tapering gradually, not tufted at the end. 
Tail vertebrre 22 to 26. 

The skull is yery massive and heavy, the zygomatic arches 
excessively \vide and strong, and the crests for attachulent of the 
muscles highly developed. On an average the skull is even larger, 
\vider, and nlore massive than that of the lion. The facial surface 
is considerably more con vex, the maxillary bones terminate 
posteriorly bet\veen the orbits in front of t.he nasals, and the lower 
surface of the presphenoid in the roof of the posterior nares is 
much .broader than in the lion, a,lld is generally raised into a ridge 
along the middle. The lo\ver surface of the mandible is nearly 
straight to near the angle, then slightly concave. Consequently 
the skull of a tiger, \vith the lo\ver ju,\V attached, rests fil'lnly on a 
flat surface, \vhilst the posterior portion of the skull no\vhere 
touches the surface. This is not the case \vith any other great .. 
feline, except perhaps the jaguar. 

Oolour. Ground-colour, above and on the sides, varying from 
pale rufous to bro\vnish yeUo\v, belo\v \vhite, striped transversely 
\\'ith black throughout the head and body. The tail is marked 
"'ith black rings. Ears black outside, \vith a large whit.e spot 011 

each. The ground-colour is much more rufous in SOlne aniInals 
than ia others, "and forest tigers are probably darker and redder 
than those inhabiting the thin jungles of Ctentral and Southern 
India. Young animals, too, are Inore brightly cololu'ed than old. 
The young are born striped. Both black and albino t.igers have 
been lllet \vith, t hough both are very rare. l\Ir. C. T. Buckland 
tells Ule that he once sa\\' a black tiger that had been shot near 
Chitt.agong; \vhilst an albino t.iger \vas exhibited in IJondon, at 
Exeter Change, early in the century, and figured by Griffitht. 

Dinl.ensions-. Adult nlales llleasure 5! to 6~ feet from nose to 
insertion of tail, the tail being about 3 feet long. In a male 
9 .feet 4 inches long, measured by TickelJ, t.he head "'as 16 inches, 
neck 12, body 4 feet, tail 3 feet 2 inches. :Females measure about 
5 to 5! feet from nose to runlp. The height at the shoulder is 
about ;j feet to 3 feet 6 inches. The usual measurelnent of tigers 
by sportsmen is fronl the nose over the curves of the head and 
b,tck 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 ldlled 12 feet in length, and I myself shot an apparently 
fl111-gro\vn tigress only 7 feet 6 inches long, and another specimen 
that had cubs ,vith her measured only 7 feet 8 inchest. The skull 

* J erdon is in error in stating that the pupil is yerlical. 
l' Griffith's' Cuvier,' ii, p. 444. 
t A very good account of the measurements of tigers is given in Sterndale's 

'Mamlnalia of India,' pp. 162,527. See also Sir J. Fayrer, 'Nature,' June 27th, 
1878, xviii, p. 219. By both tiger~ mea~uring over 12 feet are recor·jed. Tieken, 
in his 1\1S. notes, states that he onee saw a tiger that measured 11 feet n inches. 
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of a male tiger 9 feet 7 inches long nleasured 13 inches ill extrenle 
length, 12 in basal length, and 9 ill breadth across the. zygomatic 
arches; that of a large Nepal tigress 10 inches in extreme length by 
7'8 in l,ygonlatic breadth. But an enormous skull from Purneah 
Ineasures according to Sterndale 15'25 by 10'5. Sanderson fonnd a 
bull{y, \\'ell-fed Jnale tiger to \vejgh 25 t:Jtone (350 lbs.), and Elliot 
gi yes the \veight of tn"o large nlale tigers as 360 and 380 lbs., and 
of a largo tigress 240 lbs. Forsyth gives much higher "'eights, 
but it is not clear \vhether he actually \veighed t4e animals. 

Distribution. Throughout India, Burma, and other part,s of 
South-eastern Asia, Java, and Suolatra, but not Ceylon, nor, it is 
said, Borneo. The t.iger occurs in suitable localities throughout a 
great pa19 t of Central Asia, and is found in the Valley of the A.nur, 
the Alt,ai Mountains, around I.Job Nor in Eastern Turkestan, 
about the Sea of Aral, on the Murghdb near Herat, on the 
southern coast of the Caspian (IIyrcania), and in the Caucasus, 
but not in 1.'ibet, Afghanistan, Baluchistan, or l>ersia south of 
the Elburz Mountains 011 the Caspian. 

In India tigers still occur wherever large tracts of forest or 
grass-jungle exist; but \vithill the last 20 01' '30 years the number 
of these dest.ructive animals has been greatly reduced, and they 
have no\v becoDle scarce, or have even in some cases disappeared 
entirely in parts of the country \vhere they forlnerly \vere CUmmOD. 

l'his has been the case especially throughout a large area of the 
Central Provinces, in lllany parts of Bengal, and several districts 
of the BOlnbay Presidency. In the forests at the base of t.he 
llinul.layas tigers are common, and t.hey ascend the hills occasionally 
t,o an elevation of 6000 or 7000 feet, but none are found in the in­
terior of the ll10untains. The species is entirely \vanting through­
out Baluchistan, Afghanistan, and the other countries due west of 
India, and is only found in a fe\v places in Upper Sind and the 
,vestern Punjab. It is wanting in Lo\ver Sind and Cllt\.·h. To the 
east\vard, in Assam anel Burma, tigers are geu(:1rally distributed. 

The absence of tigers in Cey 1011 \vould seem to indi('b.te that this 
animal has only recently migrated into Southern India, more 
recently thau Inost of the ot.her mamlnals, the majority of \\'hich 
are found on both sides of Palk Straits. 

Habits. :For a full account of the habits of tigers, on which Inore 
has been \l~ri ttell than probably on any other \\'ild animal, reference 
Dlay be made to numerous \vorks by Indian sportsmen. Foremost 
amongsb these are Sir J. }'ayrer's 'The Royal 'l"iger of Bengal,' 
Sterndale's ' Seonee ' and ' Natural History of Indian ~lamlnalia,' 
lforsyt.h's admirable 'Highlands of Cent.ral fudia,' Sanderson's 
equally accurate' Thirteen Years among the Wild Beasts of 
India,' and l\fcMaster's ' Notes on J erdon's Manlmals of India.' 
The first gives an account of the tiger in the grass-jungles and 
s\\'amps of the Ganges valley, the second aud third describe the 
animal haunting the forests of the Central Provinces, the fourth 
\vriter's experience ,vas mainly gained in Mysore, and that of 
the fifth hv the hills of Southern India, 
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Tigers are Inonogamous. The period of gest at.ion is about 14 to 
15 \\·eeks, and frOl11 2 t.o 5 young, and occasionally it is said even 
6, are produced at one tilDe. I have on more t.han one occasion 
kno\vn four cubs to be cut out froln a tigress's body after death. 
There is no particular season for breeding. Young cubs are found 
at all times of the year. 'l'he tigress is said to avoid the male 
\\,hen about to bring forth, and to hide her young from him; but 
t.igers are occ&~ionally, though not often, seen accompanying 
tigresses and cubs. The young remain ,yit h the mother unt.il 
nearly or quit.e full-grown; and ,vhen more than two t.igers are 
found consorting together, the party consists in general of a 
tigress and her full-gro\vn ofiRpring, the old tiger occasionally 
associating \vith bis fnlnily also. Forsyth obser,"es that a tigress 
caunot have young nlore frequently than once in three years, 
because the cubs take about that time to attain their fun gro\\,th. 

These animals are usually found solitary or in pairs, less fl'e­
q llently in parlies of frolll three to six. They relnain at rest during 
the dny, and roam about at night in search of fooel. Their 
"'anderings are considerable, and fl"equently extend t~ Dlany lniles 
in the course of the night, a preference being gi\'en to well-beaten 
tracl{s or sandy beds of streanlS. On these, ill t.he early Inorning, 
every incident of the night's ad ventures may be traced by an 
experienced tracker. The tiger someti)nes cont.inues his stroll in 
t.he early morning, and his movelnents, as Forsyth remarks, "111UY 

often be traced up to eight or nine o't~lock by the voices of monkers 
and peafowl, the chatter of cro\vs and small birds, and the bark ~f 
saillbar and ~pot.ted deer." The alarln-cries of all t.hese animals 
are quite peculiar nnd different from their ordinary calls; but it 
Jnust be relnembered that the cause of their alnrm may be a leopard, 
a "Jild cat, a bear, a dog, or even in some cases a luan, 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, t.amarisl{, or some of the other plants that gro\~ in 
the beds of streams. Not unfr~quently a high bank affords bim 
t.he cool shade he loves, and in rocky parts of the country caves 
are frequent.l y resorted to; ,vhere ruins exist in jungle they are 
often a £avourit~ abode. A \vell-kno\\'n habit of all \vild animals, 
but especially remarked in the case of the tiger, is the regularity 
\vith \\'hich pal'ticular haunts are selected in preference to others 
that appear equally \vell suited. Some one patch of high nul grass 
near the river-bank or on t.he edge of the s\vamp, one dense thicket 
of jltow (Ta1naritc) or JdJnan (Eu!Jenict) amongst a dozen apparently 
similar in a strealn-bed, one especial pile of rocks amongst hundreds 
along the hill-side, ,viII be the resort year after. year of a tiger, 
and \vhen the occupant is shot, another, after a brief interval, fakes 
his place. 

Tigers, especially in the cold and ,vet seasons, \v hen there is 
abundance of cover and \vater, are great ,vanderers, roaloing from 
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place to place, though probably keeping in general within an area 
of 15 or 20 miles in diauleter. In the hot season from l\iarch to 
June their range is usually more rest.ricted, 88 vegetation is dried 
up or burnt except near the fe\v spots ,,,here \vater is still found. 

As has already been remarked, tigers are very much less in the 
habit of roaring than lions are. Where the latter are common 
scarcely an evening pas$es \\,ithout their being repeatedly heard. 
I have oft.en been in places ,,,here tigers ,vere equally abundant:, 
but it is an except.ion for their roaring to attract attention *. 
Their usual call is very similar to that of the lion, a prolonged 
Inoaning, thrilling sound, repeated t\vice or thrice, beconling louder 
and quicker, and ending with three or four repetitions of the last 
portion of it. Besides this, there is a peculiar loud " \voof" pro-. 
duced \vhen the anitnal is disturbed or surprised, a gro,vl that it 
utters \"hen proYol{ed, and the \\'ell-kno\\7n guttural sound of rage 
repeated two or three times \vhen it charges. When hit by a 
bullet a tiger generally roars, but tigresses, at all events, very 
often do not; I have on three occasions at least known a tigress 
receive a Dlortal wound and pass on \vithout making a sound. 

Tigers s\vim \vell an~ take readily to \vater, even crossing arnlS 
of the sea. They but rarely ascend trees, and appear quite incapable 
of clinlbing a vertical stem, large or small. It is true that they 
have been }{no\vn to take men out of trees, from heights it is said 
of even 18 or 20 feet; but such cases are al \\'ays due to some pecu~ 
lial'ity in the tree, a sloping trunk, or a fork 8 or 10 feet from the 
ground, from \vhich the animal can get a fresh start. As u rule a 
tiger, like ot·her mamnlals, pays no attention to nlen in a tree even 
a very fe\v feet fronl the ground, if they do not lllO\ye or' speak. 

In fact t.iger~ are much less addicted to springing than is popu­
lnrly'supposed, and rarely move their hind legs off the ground 
except to clear an obstacle. Still they are capable of springing 
SOllle distance. They have a habit, like cats, of scratching 'rood, 
and often sho\v a predilection for the trunk of n. particular tree, 
on ",hich the marks of their cla\\"s may be seen up to a height of 
1 0 or, it is said, 12 feet. 

The ordinary game-eating tiger of the forest lives lDainly on deer 
and pigs, and avoids the neighbourhood of human habitations. 
Almost all tigers, bo,vever, occasionally kill cattle. The. ,vild 
anitnals cOJnmonl.v eaten by tigers are pigs, deer of nIl kinds, ny Igai; 
four-borned antelope, and porcupines. The last are evidently a 
COlumon I)rey- 1 have repeat.edly, in the Central Provinces, .when 
skinning tigers, found fragments of porcupine-quill encysted be­
neath the sldn. Peafo\vl may be slain at times, but more often, 
I think, by leopards than by tigers, and the same may be said of 
monkeys. Bears, though not often attacked, occasionally foJ! 

* It is true that nly own experienca was at not quite the same time of the year. 
I h8.\·e been repeatedly in juugl(\s inhabited by tigers fronl November till June, 
nnd only in yon-hauuted tracts in July and August. But all trayellers notice 
tho no~ine8s of lions. 
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victims. I have more than once seen unmist.akable remains of a bear 
that had been deyoured; and Sanderson I'elates an instance of a 
tiger that \\'ftS said to have taken habitually to the slaughter of bears 
for food. Young gaur are occasionally killed, but the full-gro\vn 
animal is more than a match for Inost tigers. Instances are said to 
have been known of even young elephnnts being attacked, one such 
is mentioned by ~IcMaster. In fact ~ hungry tiger ,vill probably 
kill any other animal he can for food. He is said to have been 
observed catching and eating frogs; and Mr. Simson found tigers 
in Eastern Bengal, during inundations, feeding upon fish, tort.oises, 
crocodiles, and large lizards, and he once killed a tiger the pouch 
of ,vhich ,vas crammed ,vith grasshoppers or locusts. It is not to 
be supposed that the tiger's prey is killed without a struggle, and 
the more powerful animals sonletirlles beat off their assailants, 
\vhilst instances have been recorded in which large boars have killed 
tigers that att·acked them, the two having in some cases been fou.nd 
dead together. 

Great numbers of dOlnest.ic aninlals are killed by tigers annually, 
and Inany of the latter appear to live entirely upon cattle. Oxen 
are the ordinary prey of the cattle-eating tiger, \\·ho is often an 
older animal than the galne-killer, having become by long experience 
more cunning and less afraid of Inan. Tigresses \\'ith 'cubs also 
often quarter thernselves upon a village and subsist in luxury on 
the floclrs and herds of the villagers. Sheep and goats are not so 
often attacked, t.ige~s having a distinct preference for beef, but 
ponies, and even horses and calnels, are occasionally killed. Buf­
faloes in a herd are fully able to defend themselves, and generally 
at.tack a tiger, lnany incidents being l'ecorded in which they have 
rescued their herdsman; but tigers often kill young buffaloes if 
they are found a\vay froln the herd. 

There has been much discussion as to the manner in which the 
tiger ldlls its prey. The popular notion \vas, and probably still is, 
that the tiger springs upon its victinl from a distance, and eit~her 
kills tht3 animal by one blo\v of its pa\v, or tears the throat \vith its 
teeth and sucks the blood. All this is certainly incorrect, so far, 
at all events, as catt.le are concerned; small animals may perhaps 
be killed by a blo\v of the pa\v. I have seen Inany oxen J that had 
been killed by tigers, and in numerous cases (always, I think, \vhen 
I ascertained the point) the neck had been broken, \vhilst in seyeraI 
instances, despite the marl{s of fangs upon the throat, the great 
blood-vessels of the neck ,vere llntouched, and claw-nlarks ~'ere 
confined to scratches on the foreq uarters. All these details agree 
\vith the description given by Sanderson from the accounts received 
froID herdsInen. According to these, the tiger does not spring upon 
his llrey :1\" clutching the bullock's forequarters with his paws, one 
being ge6~rall'y oyer the shoulder, he seizes the throat in his ja\\"s 
from underneath and turns it upwards and over, sometimes springing 
to the far side in doing so, to thro\v the bullock over and give the 
\vrench \vhich dislocates its neck. 'fhis is frequent1f done so 
quickly that the tiger, if tirnid, is in retreat again before the herdslllan 
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can turn round." It is probable that ,,·ith smaller anim~ls the tiger 
does not al ,,'oys take the trouble to break the neck, and in the case 
of large beasts such as buffaloes and gaur, ,\\'hich he is. unable to 
overthro\v, he occasionally hamstrings them, I think by a blow ,vith 
his cla.ws, but am not sure. I have t"'ice kno\vn instances in 
\vhich buffaloes ,vere left hamstrung by tigers. Tigers sometimes 
undoubtedly ldll or disable by the fearful blo\vs they can giye \vit,h 
theirpa\vs, but the above is, I believe, their usual plan of killing oxen. 

Sterndnle confirms Sanderson's account, and also points out that 
a tiger very rarely springs upon his pre.\' ; he probably takes ad van­
tage of the Inomemtary paralysis produced by his appearance to 
make a short rush and to seize the animal he intends to devour. 
He generally stalks as llear as he can, but he has been seen to 
gallop after animals for SOIDe distance before seizing one of them. 

I quit-e ngree \\'it.h Sanderson, ,vho regards" the venerable belief 
in tigers sucking the blood of their victims" as one of the numerous 
myths that have collected around beasts of prey in t.he course of ages. 

If nn animal is struck do\vn in the· daytime, the body Inay 
be dragged some di~t.ance, but is usually left untouched till eYen­
ing. At or soon after nightfall, or occasionally in quiet plares 
before sundown, the tiger returns to the kill (known as gllara or 
'1)lara), and, if the spot is open or other\vise unsuited for his repast, 
drags the body to a lllore convenient place. The enormous mus­
cular po\ver of the tiger is sho\vn by the \\'ay in ,vhich he can 
transport large carcases of oxen or buffaloes oyer rough ground, up 
and do\vn steep banks find through thick bushes. lIe sometimes 
lifts th~ body completely off the ground; Sanderson mentions an 
instance in \vhich a bullocIt, ,veighing about 400 lbs., was thus 
carried for 300 yards. He almost always commences by eating 
the intestines and hindquarters. As a rule he remnins near the 
kill, somet.imes rushing out upon any intruder and driving away 
jackals, vultures, and other carrion-feeders; but more often he 
hides the carcase under bushes or leaves, and retires to a neigh­
bouring thicket beside ,,'ater. If very hungry, a tiger ,,,ill devour 
both hindquarters the first night. If undisturbed, he generally re­
mains about three days Dear the carcase, feeding at intervals. In one 
case, so far us I couid learn, a large ox ,vas completely devoured in 
48 bours, only a fe\v fragments of bones and the contents of the 
stolnach being left. :Forsyth says that a tiger which Jives entirely on 
('att.Ie kills an ox about once in five days, and passes about t\VO days 
after finishing bis last victim \vit.hout looking about for food, though 
he will strike do\\'n another quarry if it comes near hiDI. Young 
tigers are nlore destructive than older nnitnals, and \vhen one gets 
alnongst a herd of cattle, he frequently kills severnl, apparently in 
pure \"antonlless. A tigress \\,ith cubs, too, :is frequently very 
destructh'e, partly, it is said, in order to teach the young tigers to 
kill their o,,,n prey. An allitnal that has been fired at, espe~iaUy 
if he hu.s been \vounded, ,vhen returning to the kiJl, ,vin frequently 
never agai~ return to the body of his prey, but kill afresh \vhen 
bungl"Y· 
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It is \vell known that, although tigers as a rule kill their own food, 
they do not disdain carrion; in numerous instances they have been 
known to eat animals killed by sportsmen anel even bullocl{s that 
had diecl of disease. Cases are even on record in \vhich a tiger 
that had beeu shot hlts been devoured by another of his o\vn species. 

The ordinary game- or cattle-eating tiger is the greatest of cO\\Tards 
in the presence of man, and often a11o\vs himself to be pelted off 
from the animal he has seized. Sterndale mentions a case in \vhich 
a herdsman laid his heavy iron-bound staff \vith impunity across 
the back of a tiger who had seized one of his CO\1'S ; and I once found 
t,,·o young children, t.he eldest not Inore than 8 or 9 years old, 
left in jungle to drive a tiger &\vay from the body of a bullock 
he had killed, and to prevent his eating it or dragging it a\vay. 
The half-wild inhabitants of the Indian forests have but little fear 
of ordinary tigers; and after some 20 years' wanderings in large 
part through tracts infested with tigers, I agree with Forsyth 
that, excep t in the haunts of a man-eater, there is little danger i:p. 
traversing any part of the jungles. Bears are, I think, lnore to be 
feared than tigers. The only tigers not being man-eaters that are 
dangerous are tigresses \~ith young cubs, and occasionally a hungry 
tiger who has just killed his prey. Of course this only refers to 
un wounded tigers; a tiger t.hat has been \vounded \vill usually 
attack anyone \vho 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 \voullcled is founded on this cir­
cumstance. 

The man-eater is, to quote Forsyth, "a tiger \vho has got very 
fat and heavy, or very old, or \vho has been disabled by a \vound, 
or a tigress who has bad to bring up young cubs \vhere other game 
is scarce. All these take nat.urally to man, \vho 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 will 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 themselves to human food. Still a few 
do so to a great extent, and a fearful scourge such a tiger becomes~ 
The dest.ruction of human life by tigers is still considerable in India, 
and the whole takes place in comparatively thinly peopled portions 
of the country. Thus in Lower Bengal alone in six years 1860-66, 
4218 persons were killed by these animals. In all probability 
nearly the "'hole destruct/ion ,,-as caused by a very sDlall percentage 
of t.he tigers inhabit.ing the country. 

:Forsyth says that great grazing districts, into which cattle come 
for a limited season only, are al"7ays the worst for producing Ulan­
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 \vild animals, myths and legends centre until it is 
difficult to know what is true and ,vbat is false. Many of the 

F 
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,,'olf-Iegends of Europe Inay be found repeated and intensified in 
connect·ion with the Indian tiger. Foremost among these tales is 
of course the wehr-\volf snperstition-a belief that certain men 
have the magical po\ver 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 beliey-e, throughout 
India, that the spirits of those men who haye been killed by a 
tiger attend hinl and sit upon his head, and that they not only ,yarn 
hinl against danger, but, entertaining Inalice against their fellow­
men, aid him to destroy them. This superstition exists amongst 
lnauy 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, adtninistered on a tiger's skin. 
Various parts of the animal, such as the front teeth, the claws, the 
\}·hi.~kers, and the rudimentary clavicles (birnulch), are preserved ·88 

amulets and charms. The \vhiskers, Jerdon says, in some parts of 
Southern India are considered to endo\v the fortunate possessor 
with unliluited 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 bet\veen 
tigers or lions and jackals, some reference \vill be found under the 
head of the latter. 

The destruction of so dangerous an aninlal as the tiger is natu­
rally one of the principal objects both of the nativeeshikari, who 
kills for the reward given by Government, and varying from Ra. 5 
to Rs. 50 in different districts, and of the European sportsman. 
The common native plan, adopted occasionally by Europeans, is to 
build a platforln, or rnacltan, in a tree, either close to the carcase 
of an animal that has been killed by a tiger, or to a spot \vhere a 
live animal, usually a bullock 01' young buffalo, is tied up as a bait, 
and to shoot t.he tiger when he comes to feed on the carcase or to 
seize the bullock. Another system, adopted by Europeans fr01U 

Indian chiefs, is to drive the jungles with a line of elephant-q, the 
sportslnen shooting from howdahs. This is often almost the only 
p~a.cticable plan in ~he great plains of Bengal and Upper India, 
"'Inch are covered wlth 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 selected spots, in order to induce 
the t.iger 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 \vith the far-famed American Indians thenl­
selves, are employed to follo\v up the animal and ascertain where 
it is ly\ng. 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 w'ounded, a herd of buffaloes are enlployed to drive 
him out of the cover, which they do very etfectually, 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 \vhich a tiger has been traced, by nets. 
'l'he animal is. then speared or shot \vhen occasion offers. A full 
account of this method is given by Sanderson in the work already 
quoted. According to J erdon, in the W ynaad t.igers are driven 
into a net and speared by a particular class of natives. 

It would be impossible to notice all the methods adopted for p,e­
stroying tigers. In some parts of the country traps are used, but 
the cage-trap, though often successful in capturing panthers, is 
seldom so \vith tigers. Tigers are occasionally taken in pitfalls. 
A kind of figure-of-4 trap \vith a heavy platform loaded with 
stones, t.hat falls upon the tiger and crushes him, is used in parts 
of Orissa and, I believe, else\yhere. In Burma a bo\v is set with a 
p·oisoned dart, and let off by a string across the path. Spring-guns 
have also been used. Poisoning the car case of an animal killed by a 
tiger is also resorted to in some cases, strychnine being chie B. y used 
for the purpose by Europeans, but it is not al\vays effective. 

The age to which tigers live is not clearly ascertained. Sander­
son mentions an instance in which he killed a large cattle-eating 
tiger that had been kno\vn to haunt a particular group of villages 
for t\venty years. This animal sho\ved no signs of age except that 
his coat \vas becoming light-coloured. 

Tigers captured young are easily tamed, and many of the adult 
animals in ·menageries are perfectly good-tenlpered, and fond of 
being noticed and caressed by those whom they kno\v. They have 
repeatedly bred in confinement, though not so freely as lions, and 
the cubs more rarely survive. 

30. Felis pardns. The Leopard or Pa,nther. 

Felis pard liS, L. Syst. Nat. i, p. 61 (17C6); Blyth, Cat. p. 55; Jerdolt, 
Manl. p. 97; Elliot, Mon. Fel. pIs. vi, vii. 

Felis leopardus, Sahreh. Sauget/to iii, p.387, pI. ci ; Kelaart, Prod. p.45 .. 

Tendwa, Chita, Sona-akita, OIl ita-hugh, Adnul'a, II.; Palang, Pers. ; 
Diho, Baluch. ; Slth, I\::ashluiri; T£dua, Srig/las, Bundelkand; Gorhaaha 
or Borhacha, Deccan; Karda, Asnea, Singhal, Bibia-hugk, l\fahr.; Ten­
duroa, Bibla, Bauris of Deccan; Honiga, Kerkal, Canarese; 1.eonrKulu, 
Kol.; Jerlcos, Paharia of Rajmeha.l; Bu,rkdl, Gordd,q, Gond.; Sonora, 
Korku; (/lti,.u-thai, Tam.; Chinna-puli, Tel.; Puli, }Ial.; Kutt"ya, Cin­
galese; Bai-kira, Tahir-lie, Goral-he, or Ghor-he, hill-tribes near Simla 
(according to Jerdon, generally known as Lakhal'-bagha, a llame elsewhere 
used for the hymna); Sik, Tibetan; 8.ljik or~!lial.;, or Sejjiak, Lepcha; 
Kaiengla, Manipuri; Misi patrai, Kam-kei, Kuki; Hurrea kon, Morrh, 
Rusa, Tekku Kkuz'a, Kekld, N aga; Kya-lak or Ky",-tll,it, Burmese; Kla­
preung, Talain; Kic/,e-pll,ong, I{aren; Rimau-bintang, Ma18.y.-

Pupil circular. Tail varying from rather more than half to 
about thl~ee quarters the length of the head and bod.y. Caudal 
vertebtoo usually 24 or 25, but varying, it is said, f··rom 2S to 28. 

F2 
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The upper surface of the skull is arched, as in the tiger, but the 
lo\ver 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 the mandible attached, is placed on a flat 
surface, the binder part of the skull almost al ways touches that 
surface. 

Ground-colour above from rufous to yellowish \vhite or pale 
brownish yellow, sOlnetimes darkel-, 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 
surrounding 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 t.he head, distal portions of the 
limbs, and lo\ver parts have no pale centres. Young leopards are 
of a brownish colour, and the spots at·e 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 (Jer;lon). A smaller animal 3 feet 10 inches and 2 feet 
10 inches; total 6 feet 8 inches (Tickell). Height at shoulder 
about 2 feet. An average-sized skull Ineasures 6·9 inches in basal 
length and 5 inches \vide across the zygomata; but in the series of 
adult skulls in the British Museuln 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 Gerlnany. 

V&rieties. By very many writers, and amongst Indian naturalists 
by Sykes, Elliot, Horsfield, Hodgson, and Sterndale, it has been 
thought that there are t",.o species of Indian leopards-a larger and 
.8 smaller. Even Jerdon appears to have been in doubt on the 
subject. Most of the sportsmen \vho have hUllted in Central 
Indio. and ma~y native sbikaris distinguish these t\VO forms, and 
in parts of· the country there is some appearance of t\VO races-a 
larger form that inhabits the hills and forests, and a smaller form, 
commonly 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 cOluparativelv 
longer t.ail, a rounder head, less clearly defined spot.s, and rougher 
fur. I cannot help suspecting that the difference is very often 
due t 0 ag~", as in t.he case of the supposed two species of four­
horned antelope, for younger leopards have rounder heads, \vithout 

It= Tiokcll, I find, in his MS. notes makes the same sugges~iou,. 
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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 nUJnber, form, and 
closeness of the spots, and length of tail are all extremely variable 
characters. The animals found ill the dal11p forests of the Hima­
layas, Bengal, Assam, and Burma are darker and redder in colour, 
and have t.he spots larger in proportion to the interspaces, than the 
paler-coloured leopards of the Indian Peninsula; and I think some 
of the leopards of Central India are larger t.han is usual elsewhere. 
I cannot myself, as I have said, in many cases determine to 
\vhich of the two supposed forms an Indian leopard-skin should be 
referred, yet I can tell Inost 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 Sind 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 t.he 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 const,ant distinction bet\\~een 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 "ie\ved in certain lights, but 
the general colour is uniform black, the colour of a black cat. This 
form, though distinguished by some writers as Felis melas, is un­
questionably only a variety, t.he occurrence of black and spotted 
cubs in t.he same litter having been repeat.edly recorded. Black 
leopards are Inore 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 
\vhite (albino) leopard is figured in Buchanan Hamilton's 
dra\vings. 

Habits. The habits of leopards differ Dlaterially from those of 
tigers. The leopard is much Dlore lithe and active even than the 
tiger, climbing trees readily, and making immense bounds clear off 
the ground. The leopard is oft.en found in the neighbourllood of 
villages, hiding during t.he day amongst the crops or in the b~shes 
about cultivation, and carrying off sheep, goats, and especially dogs, 
at night. In pursuit of his prey he seelns to have but little fear 
of man; he will enter outhouses, native huts, or even tents.. He 
cares but little for the neighbourhood of "rater 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.leopa'l'dll$ of Erxleben &c. and F. pard1tS of Temminck. 
t Probably F. tulliana, Val. See Alston and Danford, P. Z. S. 1880, p.5L 

I have 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 Inost \vonderflll way, his spotted 
hide blending wit.h the ground, and hiB lithe loose form being com~ 
pressible into an inconceivably small space. I quite agree with 
Forsyth, from \'7hom I ba,ve taken several of the above traits, that 
he is Inore ·courrtgeous than the tiger; if brought to bay, the 
leopard will charge again and again with the utmo~t ferocity. 

Large leopards, or panthers as J erdon calls them, oft.en kill 
cattle, ponies,· donkeys, and large deer such 88 sambar, but the 
smaller varieties have to content themselves with inferior l)rey. 
The leopard, ho\vever, is a,bsolutely \yithout prejudice in the Inatter 
of food-all beasts, birds, and, I believe, reptiles that nre not too 
large to kill or too SIDan to catch are the same to hirn; he will 
strike do\vn an ox or bound upon a sparl'o\v. If he bas a predilec­
tion, it is probably for dogs and jaclnlls. lIe is a terrible foe t.o 
monke.\'s, and kills Inany of the hanumuns or langurs \\,ho inhabit 
the ror1ty hills in \vhich he delights. Leopards, like tigers, some­
times Idll t.heir prey by breaking the neclr; but I am disposed to 
believe that they freq uentl y either tear open tho throat or hold it 
in their ja,,'s and strangle their victim. However, I haye not had 
many opportunities of seeing nnimals killed by them. They carry 
away the body like tigers, and hide \vbat they do not eat., very often 
in a tree. 

Leopards occasionally take to man-eating and, O\ving to their 
boldness, become eyen a more fearful scourge than tigers. In two 
parts of India, the Sonthnl Pergunnahs south of :Bhngalpur, and 
Seoni in the Central Proyinres, at about the same time (1857-60), 
leopards \vere singularly dest.ructive to 'human life, taking men, 
,vornen, 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 }'orsyth, is said to 
have killed 200 human beings in t\VO y~ars before he ,,~as shot. 

The idea that leopards ob~ect to cross water, though supported 
by an observation of Blyth s that a tame animal showed great 
aversion t.o \vetting his feet, is erroneous. Like other ,,-ild nnimals, 
they s\vim well. 

The leopard, as a ~ule, is a very silent animal, rarely, except 
\vhen provo]{ed, 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 hearel a sound which 
agrees with the description I have received both in Afrira and in 
India of this animal's cry, and which corresponds to the account 
of it given by Captain Baldwin in the' Large Galne of Bengal.' 
It consists of a peculiar harsh noise between a grunt and a cougb, 
repeated quicldy three or four times. Forsyth calls it a harsh 
grating roar. 

The period of gestation does not appear to have been accuratelv 
recorded, but is said to be about the same as in the tige19 and 
lion, or fifteen ,Yeel{s. The young are born about Februarv 01-

March i~ the Peninsula of India, and a litter usually consisi~ of 
t\,·o, three, or four cubs. They probably talte about t.he same" 
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time as a tiger, three years, to arrive at full gro\vth. Young' 
leopards are more difficult to tame than tigers or lions; and, e\:en 
when tamed, are less to be trusted. On the whole, this feline has 
an exceedingly bad character. 

Leopards are killed in large llulnbers 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 difficulty 
of finding leopards,' o\ving 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 
s\viftness of their movements and their po\ver of hiding themselves. 
The ordinary Indian pln,n of shooting them is to tether a kid or 
calf, or occaSiOllall)· a dog, near the tree in "7hich the hunter sits, 
and to make the bait bleat from time to time by pulling a string. 
A favourite device \vith native shikaris is to put a fish-hook through 
the unfortunate bait's ear und attach a string thereto. A light 
from an earthen pot (garra) is sometimes thro\,'n on the tethered 
animal, or the ground around is sprinkled with chaff or flour to 
render the leopard more conspicuous at night. 

(),,-ing to h.is greater boldness, a leopard is much more easily 
trapped than a tiger, and many are taken alive in a kind of cage 
baited ,,·ith a live calf, goat, or dog. The bait is usually placed 
in a ~eparate partition, so arranged as to open and release the 
bait by the shutting of the door \vhicb entraFs the leopard. Fall­
traps nnd spring-bo\vs or guns are also used to kill panthers as 
,,"eU as tigers. 

31. Felis uncia. .The Ounce Or snotu Leopard. 

Felis uncia, Sclt1'ebe'r, Saugeth. iii, p, 586, pI. c (1778); Blyth, Cat. 
p. 58; Jerdon, Ma'ln. p. 101; Elliot, Mon. Fel. pl. iv. 

Felis irbis, Ehrenberg, Ann. SCI ]{at. xxi, p. 410 (1830). 

Ikar, Zig, Sachak, Sah, Tibetan (Bhotia); Bharallte of hills north of 
Siulla; 1'JI,ur10aglt, Kunawa.r. 

Fur long, dense, and rather woolly. Tail thick, scarcely taper­
ing, about t.hree quarters the length of the head and body. 

1'he skull differs greatly from that of a leopard, being much 
higher and more convex ,,·hen yie,,-ed from the side, with a depres­
sion at the posterior ternlillation of the nasal bones, which are 
broad a:t;ld short; the postorhital processes, too, are less bent down. 
The face in front of the orbits is very short. 

00 lour. Ground-colour above vety pale whitish grey, sometimes 
with a yello\vish tinge, belo\v '\7hite; the whole animal spotted 
,vith black. The spots 011 the back, sides, and tail are large, black, 
interrupted rings or rosettes of rather irregular shape, much larger 
than in leopards, the s}>ace inside each ring being usually ratber 
darker than the ground-colour; spots on t.he head, lil)) bs, and ter­
minal portion of the tail \vithout pale centres; the spots on the 
belly fe\v in nunlber and rather indistinct. }'rom near t~ middle 
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of the back to the root of the tail is a median'dal'k ba£d. Ears 
black, each with a large yellowiRh spot. . . 

Dimensions. Head and body about 4 feet 4 inches, tail 3 ~e~t, 
height 2 feet. A sl\ull measures about 6 inches in basal length, 
and' 4·75 in zygoDlatic breadth. 

Distribution. High Central Asia, especially Tibet, extending 
nort.h to the AHai, and ,,-est, it is said, into Persia. This, ho\vever, 
and the reported range still further to the ,ve.stward into Armenia, 
is sOlne,,'hat. doubtful; the peculiar pale-coloured yariety of leopard 
found in Western Asia (F. tulliana) D1ay have been mistaken for 
an ounce (see Alston, P. Z. S. 1880, p. 51). The ounce is found 
t.hroughout the Himalayas at high elevations, and is more abundant 
on the Tibetan side of the Sno,,'y Range, ,,,,here it is met ,,-ith in 
the Upper Indus and Sutlej ya]]eys. It is fairly common in GHgit. 
It is kno,,"n to sportslnen as the snow leopard . 

. Habits . . N ot much is knO\\'D of the ounce's life-l1istory. It liyes· 
amongst rocks at considerable elevations, neyer, it is said, below 
9000 feet above the sea in the Hima1ayas. ~'his, ho\rever, InRY be 
in summer; for Scully relates that in Gilgit the ounce descends as 
low as 6000 feet in ,,·inter. It preys upon ,vild sheep and goats 
(ibex, markhor, and thar), and probably upon any rodents (mar­
nlots, llares, Lagomys, &c.) or birds it can cnpture; it carries off 
sheep, goats, and dogs from yillages, and even kills ponies, but, it 
is said, has never been kno\l'n to attack man. 

32. Felis nebulosa. The clouded Leopard. 

Felis nebulosa, G1'iffitll, Ca1"'1lz·t'ortl, p. 37, plate (1821). 
Felis dial'di, ('uv. 08S. Foss, ed. nouv, (2c) iv, p. 437 (1823) ; Blyth, 

P. Z. S. ]863, p. ]83; Jt1-don, Ma'ln. p. 102; Elliot, Mon. Fel. 
pI. viii. 

Felis macrocelis, Tern'ln1'llck, H01'if. Zool. JO'U1'n. i, p. 543 (1825) ; 
7i·ckell, J. A. S, B. xii, p. 814; lJlytn, Mam. B,,'rds Burma, p. 27. 

Felis macroceloides, Rodgs. Calc. J(jU1't1.. N. H. iv, p. 286 (1844) (no 
deScl'iption); ,·d, P. Z. 8. 1853, p.192, pI. xxxviii; Blyth, Cat. p.58. 

Pu'1lg'lnar, Satc}t'lll~, J~epcha; Zik, Limbu; Kung, Bhotia; La'l)1chitial 
KIlns hibe, Nepal; Tldt-Kyou'fIg, Burmese; A1't'l1lau dahan (h'pe tiger), 
Malay; Clouded Tiger of British naturalists. 

Size of a small Jeopard. Pupil oval, vertical. Tail thickly furred; 
nearly the same thicl{ness throughout, and long, about four :fifths 
the lengt h of the head and body. Caudal vertebl'ID 25. 

Skull long, lo\v, and narro,v. Ol'bit ",idely open behind. Hinder 
terlnination of b~ony IJalate COnCRye; mesoptel'ygoid fossa narro,,-. 
Lo\\'er edge of Inandible stl'aight froln ~ymphysis to near the angle, 
t hen concave. The upper canines are longer relatively than in any 
other living cat, and have a yery sha,rp edge posteriorly. Anterior 
upper prenlolar frequently but not always \,'anting. 

00 lott '1'. General tint varying from greyish or earthy brown 
(cnt-gl'e~) to fulvous (light yellowish bro\\'n); lower parts and 
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inner side of ~mbs white or pale ta"pny. Head spot,ted above; two 
broad black bands, with narrower bands or elongate spots bet\\'een 
them, commence between the ears, run back to the shoulders, and 
are prolonged, more or less regtllarly, as bands of large oval O,L' 

elongate marks along the back. Sides of body usually divided ~nto .­
large subovate, trapezoidal, or irregularly shaped darker patches, 

Fig. 17.-Skull of Feli8 nelJ'ltlosa. (Gray, P. Z. S. 1867, p. 266.) 

by narrow pale bands, the patches in places edged '\vith black, 
especially behind. In old specimens the dark pat('hes are some­
times indistinguishable, but the black edges remain as irregular 
stripes. The linlbs and underparts are Dlflrked with large black 
spots. Tail with numerous dusky rings, often interrupted at the 
sides, t.hose near the body traversed above by a longitudinal band. 
Ears black externally, often with a grey spot in the middle. T",o 
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 st·ates that this animal gro\vs more fulvous with 
age, the greyer skins being t.hose of young animals. 

Dimensions, An old male, measured by Hodgson, ,\\7as 37 ~ inches 
long from snout to vent; tail \\'ith hair at end 30, "'ithout 29 ; 
height 14!, length of ear 2j; weight 44! Ibs. In another specimen 
the head and body measured 3! feet, tail 3. A skull larger ~han 
usual, from Assam, is 6'2 inches long from the foramen (basal 
length), and 4'75 broad across the zygomatic arches; another skull 
4'7 by 3'6. 

Distribution. The clouded leopard occurs in the South-,eastern 
Himalayas, Sikhim, Bhutan, &c., at moderat.e elevations, probably 
not above 7000 feet. It is also found in the Assam hills and 
throughout the hilly parts of Burma, Siam, t.he M'alay Peninsula, 
Sumatra, Java, and Borneo. A variety \\'ith a shorter tail (Leo-
pa10dus b1·achyurus, S\Villhoe) has been obtained in Itornlooo. 
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Habi". Very little is kno"~n of the habits . of tbisanimal, all 
that 'has been re·corded hitherto about it- in the ,,,ild state being 
derived from the accounts ,given by nati v·e 'hun·ter,s. It is believed 
'to be thoroughly arboreal, livin.g and sleeping in trees, .andpreying 
upon birds and mamlnals. In captivity it appears not difficult to 
tame. 

33. Felis marmorata. The 'fJ'tarbled Oat. 

Felis m.armorata, ,Marti1l" P. Z. S. 1836, p .. 108; B~ytn, Cat. p. 59 ; 
ide P.Z. S. 180S, p. 188 :; Je'lltdo'la, Man,_ p. 104; Ellio,t, Mon. Fel. 
pI. ix. 

,Felis ebarltoni" Gray, A.M. N. H. x\"iii, p,. 2] 1 (1846); BIUtn, Cat,. 
p. ,59,. 

Leoparous ,dosul, Hoags. Cat. Mam. ~·c. Nellal, B. M. 2nd ,eait. 
1868,p.3 (no description).. 

8ikma,r, Bhotia; DOlal, Lepcha. 

Larger than a ,domestic ,cat. Tail busby, nearly the same thick­
ness throughout, about three 'quarter.s the length of the head and 

Fig. l8.-Felis marmoraia. (Elliot, Mon. Fel.) 

body. For ,soft, thiole, ,vith ,voollyunderfur (at ,all event:s in 
Hi'lualayan skins). Ears short, rounded ,at the end. Bonyorbit 
co,mplete behind in ,old skulls. The posterior ,e,dge of thebo~r 
llaiate deeply conc&y,e,.Anterior upper premolar apparently oft,en 
\\'antin,g. 

00 lour. Gr.0uncl-co]'ou~ varying from brO'\\~nisb gr~y (eartby 
bro\vn) to brIght yellO\vish or rufous brown, lo,,,er partls paler,. 
The sides divided by narro\v pale streaks into large, irregularly 
shaped dar'kel' patches, black on the binder edges. Along the back 
are 811gulhl· black blotches 01' irregular rings, arranged moreolt less. 
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in longitudinal bands. There are black spots on the outside of the 
litnbs, the upper surface ot the tail, and usually on the lower parts; 
but those on the belly are very variable, being sonlet.imes large and 
distinct, sometimes almost imperceptible. The inside of t.he limbs 
and the chest are banded or spotted, and there are the usual cheek­
stripes. Two interrupted hanus, one from the inner corner of 
each eye over the head, are cont.illued as \yell-nlarked black stripes 
on the hind neck, spots or bands intervening be,t,veen thenl on the 
laead but not on the neck. 1he underfur is rich bro\vn. Accord­
ing to Blyth, the ground-colour becomes lnore fulyous ,,,ith age. 

Dimensions. Length of head and body 18~ to 23 il1("h~s, tail 1J 
to 151, ears from crown 'of h~ad 2 (Jerdon). The basallengtb of 
a skull is 2·95 inches, zygomat.ic breadt.h 2·6. 

Dist'ribution. The lnarbled cat is found in Sikhim and the Eastern 
Himalayas, and in the hilly regions of Assam, Burma, and the Malay 
countries, extending to Sumatra, J ayu" and, it is said, Borneo. 
This animal has not been recorded from Nepal. 

Habits. Nothing kno\yn. pl. ma1'mo'rata js probably arboreal, 
like the similarly coloured F. nebulosa. In SikhiIn it is said to be 
shy and fierce. 

34. Felis temmincki. The golden Oat. 

l"elis temnlinckii, V'lgo1'S ~ Horsf. Zool. Journ. iii, p. 451 (1828); 
Elliot, Mon. Fel. V!. xvi. 

Felis moormensis·, Hodgs. Gleanin.gs in Science, iii, p. 177 (183J) ; 
lid. P. Z. S. 1832, p. 10; Elliot, P. Z. S. 1871, p. 759. 

Felis aurata, Blyth, P. Z. S. 1863, p. 185; Jerdon, Manl. p. 107 
Belate'}", P. Z. S. 1867, p. 816, pI. xxxvi, nee Temm. 

Felis nigrescens, Hodgs. Cat. lUa1n. ~e. Nepal, B. M. 2nd edit. p. 4 
( no description). 

Size loather less than that of F. nebulosa. Pupil very slightly 
elliptical in a strong light, round in general. Tail about t\VO thirds 
t.he length of the head and body, almost the sanle thickness through­
out. Caudal yertebrro 22. Ears short, rounde~. ]'ur of moderate 
length, dense, rather harsh. 

Skull with t.he orbits nearly complete behind. Lo\\~er surface of 
presphenoid very narro\\' and bordered by parallel lines. 

Oolour. Deep ferruginous or chestnut, darJ{er (bay) along the back, 
paler on the sides, still paler and \\7hitish below; chin and lo\ver 
surface of tail to the tip white" the tip above is dusky. There are 
SOllie round dusky spots on the breast, bet\veen and behind the 
axils, and, in sonle specimens, on the inside of the fore limbs, and· 
less distinct Inarkings, forming imperfect bands, on the throat. 
The lower side of the tarsi and feet are brov.n. The marldngs on 
the face are peculiar and SOllle\vbat yariable; the most conspicuous 
is a horizontal \vbite or buff cheek-stripe, sometimes edged ,vith 
black, from belo\v the eye to behind the gape; a ,vhitisb balld 

.. The spelling was subsequently corrected to m'llrmensis by Hodgson himself 
it) several publications, e. g. Calc. Journ. Nat. Rist. iv, p. 286. 
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inside each eye; and occasionally curved lines running back from 
above the eye to bet,,'een the ears. Ears black or brownish black 
outside, with an ill-defined pole central spot. Fur 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 \",hite under­
surface to the tail. 

Di1nensions. A fine male, according to Hodgson, who saw th~ 
animal alive, measured, length of head and body 31·5 inches, 
tail 19, 1leight at the shoulder 17, lengt.h of ear 2·5. An adult 
skull fron1 Nepal, in the British Museum, measures 4·8 inches in 
basal length, and 3·65 in zygomatic "'idth. 

Distribution. The South-eastern Hhnalayas, at a moderate eleva­
tion; rare iri Nepal, more abundant iD ·SikhiIn. Found also in 
Tenasserim, Sumatra, and Borneo, and probably throughout 
Burma and the Malay Peninsula. Mason mentions an animal 
kno,,'n to the Burmese as the fire-cat or fire-tiger, from its red 
colour; and Theobald saw a specinlen caged at- Mou1main. A 
suggestion has recently been Dlade in the 'Taprobanian,' i, p. 33, 
that this species may be found in Ceylon, but this is improbable .. 

Habits. Unkno\vn. Several specimens have been obtained alive; 
there '\1ras one for some time in the Zoological Gardens, London, 
and another in Calcutta. This cat does not appear easily tamable. 

35. Felis viverrina. The fislting Cat. 

Felis ,·iverl'ina, Bennett, P. Z. S. 1883, p. 68; Blyth, P. Z. S. 1868, 
p. 184; Je1'do'll, Man}. J!. 113; Blyth, Ma1n. Bi1-ds BU),1na, p. 27; 
Elliot, Mon. Fel. pI. xxiI. 

Felis yiverriceps, Hodus. J. A. 8. B. v, p. 233 (1836); Kelaa1t, 
Prod_ p. 46. 

Felis hinlalayanus, Ja1'dine, }{at. L~-b., Feli1ltZ, p. 230, pl. 24* (1837). 
Felis celidogaster, Blyth, Cat. p. 61, nee Temln. 

Banbiral, Bdt'dun, Kllupya-bclgh, Bdglt-dds"a, H. ; Maclt-bdgral, Beng. ; 
Htlndun-d'iva, Cingalese. 

Size larger than that of the domestic cat, limbs short and strong, 
hend elongate, ears short and rounded. Fur coarse, '\\'ithout any 
gloss. Tail about one third the length of the head and body. Caudal 
vertebrm 19. Pupil circular. 

Skull long, occipital and sagittal crests \vell-cleyeloped; muzzle 
narrow, compressed, elongate; nasal bones long, brond anteriorly" 
concave on the outer margin. Orbit complete or nrar1y complete 
behind in adults. Lo\\'er margin of mandible nearly or quite 
straight. Teeth large. 

Oolour. Enrthy grey, with 0, more or les~ marked bro,,-nish tinge, 
dal'ker and bro\vner on the back, paler and whiter belo\v, spotted 
throughout \vith black or dnrk bro\yn. The spots are a1 \vays much 
long{'r than broad, but t.hey vary much ill size, sharpness, and 
definition in different animals; in some they are small and com­
paratively indistinct, owing to an admixture of grey-tipped hairs; 
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in others well-marked and about an inch in length on the sides. 
From 6 to 8 black lines run from the forehead to the nape, breaking 
u'p into shorter lines and spots on the shoulders, but continued a~ 
lines of spots do\\rn the back. Oheeks greyish white, usually \vith 
t\VO ,vell-marked horizontal black or bro\vn cheek-stripes. Several 
cross bands more or less distinct on the throat and fore neck. 
l\{arkings on limbs vari:tble ; sOlnetimes there are none, but usually 
there are bars or Hues of spots outside the thigh and forearm, and 
the usual t\VO bars inside the latter. Lower parts spotted. Tail 
more or less distinctly ringed \vith black above. U nd~n·fur brown, 
only the longer hairs with a long whitish portioll near the end 
and a black tip; in the spots all t.he terminal part is black. Feet 
brown beneath. 

Dimensions. Head and bocly 30 inches, tail 10 ! (or with hair 
II!), height 15; weight 17 lbs. The above are the measurements 
nnd \veight 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 and 
3·05. 

Distribution. Bengal, probably Orissa, and the Indo-Gangetic 
plain generally, extending as far as Sind, whence I 'have a good 
specilnen procured by Mr. H. E. Watson near Sehwan. Unknown 
in the peninsula of India, except 011 the Malabar coast, \vhere it 
occurs from Mangalore to Cape Comorin, but not, so far as is knO\Vll, 

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 
,vest as Nepal, and runges throughout Burma, Southern China, 
and the Malay Peninsula. So far as is kno\vn, 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, s\vamps, 
or tidal creeks, and differs fronl most cats in feeding upon fish. 
It also, according to Buchanan Hamilton, eats fresh \vater mollusca. 
such as Ampullaria and Unio, both of which abound in many of 
the Indian s\\?amps.· Hodgson found that one specimen brought 
to hiln had eaten a large snake. The fishing cat, however, like 
ot.her melnbers of the genus, doubtless kills such mammals and 
birds as it can. It is said to be very ferQcious; both in Bengal 
and in Malabar it has been known to kill calves, and sheep are not 
unfrequently destroyed by it. Mr. Baker \vrote froln Malabar 
that it often killed pariah dogs, and he had kno\\'n 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 t\vice its own size, after breaking through the partition 
that separated the cages. 

Frequently F. vivel'rina 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 bengaJensis. The leopard Oat. 

Felis bengalensis, 'Kerr, Animal Kin.qdom, p.151 (1792); Blyth, Oq,t. 
p. 60; 'ld. P. Z. S. 1863, p. 184; Jet'don, Mam. p. 105; ... 4.nder8on, 
An. Zool. Res. p. 164; Elliot, Mon. Fel. pl. xxi; Blanford, 
P. Z. S. 1887, p. 627. . 

I·'elisjavanensis, Deslna1'est, Nouv. Dict.' Hist. Nat. vi, p. 115 (1816); 
Hor.if. Zoul. Res. Java, pl. 

Felis 8unlatrana Horsf. Zool. Res. Java, pI. (1824). 
Felis minuta, Tenl1n. Mon. Mam. i, p. 130 (1827). 
Felis nipalensis, Vig. ~ Horif. Zool. Journ. iv, p. 382 (1829). 
Felis chinensis, (h'ag, Chal'lesworth's Mag, N. H. i, p. 577 (1837). 
Leopnrdus ·ellioti and Leopardus horsfieldii, Gray,' A. M. N. H. x, 

p. 260 (1842). 
Felis pardochl'OUS, Hodus. Oalc. Jotl1'n. N. H. iv, p. 286 (1844), no 

descriEtion. 
Felis ogdbii, Hodus. Calc. Journ. N. H. viii, p. 44. 
Felis jel'doni, Blyth, P. Z. S. 1863, p. 185; Jerdon, Malll. p. 107. 
Felis undata, Blyth, Mall'. B,t"rd8 Burma, p. 27, nee Desmarest. 
Felis wagati and Felis tenasserimensis, G,'ay, P. Z. S. 1867, p. 400. 
Felis herschelii, G"a!!, Oat. Cal'-n. ~c. MaIn. B. M. p. 28 (1869). 
Felis javensis, Elliot, .ldon. Fel. pl. xxviii (188~). 

Ckita Billa, H.; Ban Bi,·al, Beng.; Wagati, Mahr. of Ghats; Tkit­
Kyoung, *rakan; K.ve-thit, Tltit-/"yuk, Kya-gyuk, Burmese; Kia-kia, 
Talain and Karen; Ri'lnau-dkar, Malay. 

Fig. 19.-Feli.s bengalensis. (Elliot, Mon. Fe!.) 

About the size of a domestic cat or rather smaller, but with 
longer legs. Tail rather less than half the length of the head arid 
body together, sometimes perhaps not more than one third, but 
SOlne meaaurements give more than one half. Ears moderate, 
rounded at the tip. Pupil circular (perhaps elliptical in 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 d~ficient. 

Oolour. Ground-colour above pale fulvous, varying from rufous 
to greyish, below white, ornrunented throughout with numerous 
more or less elongate, well-defined spots, either black throughout, 
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or, especially on the sides, each spot partly black and partly brown, 
the two colours passing into each other. The fur is bro\vn at the 
base, and mtlny of the fulvous hairs have \vhite 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 al \vays, 
well defined, and there are spots on the upper surface of the tail, 
the lo\ver surface of which is generally unspotted, but spots are 
frequently met ,vith in Himalayan and Burmese varieties. '1'0-
\\7ards the. end of the tail the spots usually become small transverse 
bars. There is almost al\vays a white band running up to the 
forehead from the inside of each eye. Four longitudinal black 
bands COlnmence 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 
bet\veen the t\VO lliedian head-stripes on the forehead and shoulders, 
but these t\\'"O 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 t\VO well-marked hori­
zontal cheek-stripes, the lo\ver of which is often joined to a 't-ransverse 
stripe across the throat; other transverse stripes, sometimes broken 
into rows of spots, cross the lo\ver neck and breast. There are the 
usual two dark bands inside the forearm, and a large whitish spot 
on the black outside surface or each ear. 

In kittens the general colour ~s pale bro\vn, 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. 

Dinunsions. 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· skull is 3·1 inches in 
ba~allength from the foramen to the premaxillaries, and 2·5 ,vide 
across the zygomatic arches; whilst in the small Burmese variety 
(p~ 'wagati of Gray)' the length and breadth of a skull siolilarly 
measured are only 2-7 and 2-1 inches. 

Distribution. The leopard cat is common in the Himalayas as 
far \vest 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 J ndia, Coorg, W ynaad, 'l'ravancore, &c., and in some, per­
haps all, of the other forest.l'legions of the peninsula, though not 
very abundantly. I have nev~ seen a specimen during several 
years' "randerings in the Central Provinces and the northern part 
of the BOlnbay 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 J eypore, west of Vizagapatam, 
was quite recently given to the Zoological Gardens in London by 
Mr. G. T. Egan. According to Jerdon F. bengalensis is a'so 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 islan,d 
in the British Museum, which is well supplied with Cingalese 
Mammalia. 

Va1-ieties. 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 
recei ved, and by the great difference in the number of the species 
into \vhich it has been divided by different naturalists. 

After examining the fine series of skins and skulls in the British 
Museulu I have come to the same conclusion as Blyth and J erdon, 
and class all the various races as varieties of a single species. As 
in many other cat.s, there is a grey phase, to which belong }~ ni,pal­
en8is, F. ie1-doni, F. iavctnensis, F. chinensis, and a rufous phase. 
According to Blyth (Cat. Marn. A. S. p. 60, and P. Z. S. 1863, 
p. 184, note), some of the grey forms, and especially F. nipalensis, 
are hybrids with domestic cats. There is considerable variation, 
too, both in size and in the length of the tail. 

The follo\ving are the principal named varieties :-
The oPdinary Himala~'an type, F. pctrdichroa of Hodgson, 11:8S 

pule rufescent back and sides, \vith 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 ~7ith the 
points directed buc"k\vards, in others the spots are simply elongate 
ovalR and of small size. 1/'. nipctlensis is only a grey phase, and, as 
already remarked, ,,18S perhaps founded on a hybrid. There is, 
ho\vever, 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 band8 of rich 
rufous bro'~Tn bet"'een them, the bands being more or less broken 
up into large rosettes, ({ark bl'own inside and bordered by imperfect 
black rings; the . pale rufescent ground-colour occupies but a small 
portion of the surface. This is the Juost beautiful form I have seen. 
According to Mr. Blyth, there is a similar specimen in Calcutta. 

The SDlan race called F. wagati by Dr. Gray is, I believe, not 
the Wagltti of Sir W. Elliot-, for the specimens are all labelled 
Moulmain, and are probably the Burmese form. Judging from 
comparison with a single specimen froDl the peninsula of India, the 
Burmese and Southern Indian races are very similart, except that 
the latter is larger; the ground-colour in both is light with large 
distinct elongatp black spots. F. ten asse'rim en sis is founded on Q, 

flat skin, and differs in no important cbaractet-. 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. Sci. x, p. 108. 
·t According to M'CMaster (Notes on JerJon, p. 29) Burmese individuals are 

smaller anti. more richly marked than those from the Western Gh~ts. 
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81tmairana, with slluuler and more numerous rounded black spots. 
Some specimens appear to have a decidedly shorter tail than typical 
p~ bengalensis, but others have the tail as long as in the normal 
form. F. javane11Sis (of Horsfield and Gray, F. j(tvensis of Elliot 
in part) is a peculiar small grey forln \vit.h very small spots, those 
on the back elongate but deep blackish brown rather than black, 
those on the sides brown. B. jm-doni, 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 110 evidence of the locality 
whence t.hese specinlens came, but they are probably Malayan. 

Habits. F. bengalensis is only found in forests, where it preys on 
birds and sll~all quadrupeds. J n Coorg, J erdon was informed that 
it li,'ed in hollow trees, and rarried off poultry froln vil1ages. JerdoJl 
also quotes Hutton to the effect that this cat breeds in l\fay, and 
has only 3 or 4 young, in caves or beneat.h masses of rock. 

All observers agree that F. bengalensis is excessively savage and 
unhnnnble. U Bunlly \v hen caged it remains crouched in a corner 
durin'g the daytime aud snarls at all "'ho come near. But a speci­
men that I have recently seen in the Zoological Gardens, Regent's 
Park, poced its cage, came ,,"hen called by its keeper, and appeared 
thoroughly tame. This is the individual, already mentioned, frOID 
J eypore in the Madras Presidency. 

37. Felis rubiginosa. The 'rytSty-spotted Oat. 

F~lis rubiginosa, 1. Geoffr. Belanger, Vog. Indes Or., Zoologie, p. 141, 
pI. 6 (1834); Kelaatrt, Prod. p. 47; Jerdon, Mam. p. 108; Bolds­
foorth, P. Z. S. 1871, p. 756; Elliot, Mon. Fel. pl. xxix. 

Na'lnali pilli, Tamil, Madras; Jr erewa puni, Tamil, Ceylon; Kula diya, 
Cin~alese. 

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. T,vo upper premolars· on each side; 
the anterior pair are "'anting, as in the lynxes. The bony orbit.is 
complete behind. 

Ground-colour. abo\'e and on the sides rufescent grey, below 
white, body and limbs spotted. Some Ceylon specinlens are 
bright ferruginous with a slight greyish tinge only. The fur of 
the upper parts is hair-bro\"n, yarying in depth of shade, at the 
base, t.hen pale bl'o\vn; numerous longer hairs are intermixed, in 
,,,hich the pale bro\\"n passes into rufous brown followed by a 
,,?hite ring, the tip being rufous to dark brown. The spots on the 
'back and sides are bro~'D. 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 and larger. In the ferruginous 
Ceylon variety none of t.he spots are red, all are brownish black. 
:Four dark lines, sometimes \vith one or t\VO shorter broken bands 

Q 
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in'the middle, run from the- eyes and base 'of the nose over the 
head, almost wi~hout interruption, and the two inner are continueod 
bet\\'een the shoulders as two ,"'ell-marked, elongate, slightly 
diverging stripes without any other spots or bands between them. 
Behind the shoulders the bands are continued in the form of spots, 
other spots intervening. Cheek-stripes and t.hroat-bands 8S in 
other cats, but usually ferruginous, the bancls outside the forearm 
dark brown. There is a "'ell-marked dark band inside each eye. 
Ears outside brown, with a large pale spot on each. Tail rufolls 
grey, nearly the same colour as the back above, much paler below, 
finely punctulated, but \vithout any distinct spots or stripes. 

Fig. 20.-Felis 'I1lbiginosa. (Elliot, Mon. Fe1.) 

Dimensions. Hend and body 16 to 18 inches, tail 9·5. A- skull 
mea~ures 2·55 inches in basal length and 2·05 in breadt.h across ·the 
zygoulatic arches. 

Distribution. Southern India and Ceylon. Unknown ou' the 
MaIn.bar coast, but not uncommon in the Carnatic. Sterndale o.lso 
obtained, it at Seoni in the Ceutral Provinces, but it appears to be 
rare so far north. 

Habits. Jerdon says :-" This very pretty little c,at frequents grass 
in the dry beds of tanks, and, .occasionally drains in the open 
country and near villages, nnd is. said not to be a denizen of the 
jungles. I had a kitten brought to me when very yOtplg in 1846 
a.nd it became quite tame, and was the delight and admiration of all 
who saw it. Its activity was quite marvellous, and it was very 
playful and elegant in its motions. When it was about eight months 
old, I introduced it into a room where there "'8S a slnail fawn of the 
gazelle, and the little creature flew at it the morDent it saw it, 
seized it by the nape, and \vas \vith difficult.v taken off. 'I lost it 
shortly after this. Sir W. Elliot notices thnt he has seen several 
undol'ibted hybrids bet"'een this and the domestic cat, and I have 
also observed the salne." 
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It is doubtful whether Jerdon's information as to this cat not living 
in jungles is correct, for Holdsworth fOUD(l it inhabiting forests 
in Ceylon. Sterndale had t,,·o young kittens at Seoni and fully 
confirms J erdon 's account of their being easily tamed, exceedingly 
graceful and agile. A young village cat ", hich, after one of the 
pair died, he obtained as a cOlnpanion to the survivor, was far 
inferior in activity and in its po\\'er of climbing. 

Another cat that has been procured from the Malay Peninsula, 
Sumatra, and Borneo, and \vhicb, although not hitherto recorded 
froln any locality further' north than Province Wenesley, may 
possibly be found to extend into the southern portion of the 
Tenasserim Provinces, is F. planiceps, Vigors. The follo\ving de­
scription will enable this species to be recognized :-

lil .. planiceps. About the ~ize of a domestic cat. Tail short, n, 

quarter to a third the length of the head and body. Orbits com­
pletel y enclosed by bone, and the anterior upper prelllolar larger 
and better developed than in any other living cat, bavi~g two roots. 
Colour dark rich red-bro"'n above, the fur having a silYery speckled 
appearance, o\ving to an intermixture of hairs with white tips; 
belo\v white, more or less spotted or splashed with brown. 

38. Felis manul. Jttllas's Oat. 

Felis manul, Pallas, Re-ise Russ. Reicks, iii, p. 692 (1776); Elliot, 
Mon. pel. pI. x. 

Felis nigripectus, Hodus. 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 every\v here. 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 
conca-ve on the outer Dlargins. The teeth are well· developed, the 
inner lobe of the .flesh-tooth yery small, and in the only skull I have 
examined the anterior upper premolar was ,,·anting on both sides. 

Oolou.r. Silvery grey to yellowish buff, with a silvery wash ab()ve, 
darker on the back; breast brown, remainder of IO""er parts \v hite. 
}'ur bro\vn at the base, then buff or grey; ends of long hairs ",·hite 
,vith black tips on the back. Across the loins are 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 fe,,,, black transverse 
stripes on the linlbs. The head is spotted a.hove, and there are the 
usual t\VO dark horizontal st.ripes across .. each cheek. 

Dimensions. llead and body of a male 18.1 inches, tail 8~, height. 
9, length of ear lii6" (Hodgson, MS.). .A. skull measures in basal 
length 3 inches, breadth across zygomatic arches 2·8.. Weight 
according to Pallas 6 to 7 ~ lbs. 

G2 
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Distribution. Tibet, extending into Ladak, w henc-e t.here is a 
specimeri, procured by General :R .• Strachey, in the British MuseulD 
collection. The species, ho"yever, does not appear to have been 
observed on the south side of the luain Himalayan range. To the 
northward F. manul is found as far as Siberia, being common in 
Mongolia. 

Habits. According to Pallas t.his cat li\'es amongst. rocks in the 
deserts of Central Asia, and feeds on small animals. 

39. Felis ornata. The Indian desert Oat. 
Felis ornata, G'I'(lg, Hardwicke's 111. Ind. Zool. i, pI. 2 (1832), bad 

figure; lid. P. Z. S, 1867, p. 401; Blyth, J, A. S. B. xxv, p. 441 ; id: 
(}at. p. 63 ; Elliot, M on, J/el, pl.xxxii; Tko'lnas, P. Z, S. 1886, p. Do. 

Felis servalina, Jardine, Naturalisis' Library, It'elince, p. 232, pI. 25 
(F. ornata on plate), 

Felis torquatn, Blyth, P. Z. S, 1863, p. ]85, parti11l; Je1,aOll, Mom. 
p. 110, pa'l't1.''1n (nee:l~ Cuv., Chat du Nepal, IIl'st. }{at, Mtlrn, 
pl. 126). 

.r-..~ _ 
l ..... ....,. --

- j --t"~ , '"' __ - -:-::=-
. ..f". ,~ .. _ ;-:', _._.=--

Fig. 21.-Felis ornata. (Elliot, "Mon, Fe!.) 

Size of a domestic cat. Tail tapering, about half t.he length of 
tIre head and body. Ears \vell developed, pointed. Fur short. 

The skull is broader and shorter than those of F. chaus and 
F. bengctlensis. Lo\yer edge of Dlandible very convex. Inner lobe 
of upper flesh-tooth well developed, being quite as large as the 
anterior outer lobe, or larger. 

Oolour. Very pale sandy (fulvescent grey or light isabelline), with 
nUlnerous slnall black roundish spots on t.he body, and still smaller 
elongate ,spots on the CrO\VB and nape, those on the cro,,'n having 
a tendeuC'y to forln longitudinal bands. Fur of back dusl{y grey 
near the base, thence to near the end pale l'ufescent, tip still paler. 
There are SOlne n 0,1'1"0 ". black cross lines outside the limbs, and two 
distinct black bars inside each forearm, also the usual cheek-stripes, 
\rhich are bro,,-n. 1'he lo\\"er parts are pale rufescent., \vith a fe\v 
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bl~k spots; the chin, throat, and front of the breast \vhite and lln­
spotted, the fore neck rufescent. Ears externally the same colour 
as the b.ack, \\dth a few elongate bro"'ll hairs at the end. Tail \vith 
SOllIe black transverse bands above, which form rings towards the 
end; the tip is black. Pa\\'s black beneat.h. 

Dintensions. Head and body 18 to 22 inches, tail 9 to 10, hind 
foot from calcaneulll 4·5. Basal length of an adult felnale skull 
3·25, zygomatic \vidth !&·75; a smaller male skull 2-85 by 2·35. 
The sexes do not appear to exhibit any constant difference in size. 

Distribution. 1'hroughout the drier regions of Western India, 
from the Punjab and Sind to 8augor and NagpUr, not extending, 
ho\vever, to the Gangetic valley, and rare south of the Nerbudda. 
It is common in the Indian deserts east of the Indus, in Sind, 
Western Rajpuhina, and Hurriana. 

Habits. 1'he desert cat inhabits sandy plains and sand-hills, \vhere 
its principal food in all probability consists of Gerhilli ( G. hurrirtnce). 
It is not found in \vooded country. ·It is not by any means par­
ticularly nocturnal. 

According to Dr. Scott, as quoted by Blyth, this cat, like F. 
rubi!linosa, J/. chaus, and other species, breeds \vith domestic cats, 
and in SOlne parts of the' country inhabited by F. ornata many of 
the village cats are similarly spotted. 

Until recent.1y this animal \vas represented by but t\VO skins, one 
of them immature, in the British l.\fuseum 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 Museu~ 
by Mr. Hume, has served to sho\v that F. ornata is a well-nlarked 
species and distinct fronl F. torquata, to which it \~as united by 
Blyth and Jerdon. 

A cat much resembling F. ornatc(' is found inhabiting Eastern 
Turkestan, and \vas nalned by me F. shawiarut. Although nearly 
allied to the Indian desert cat, F. shawian((, appears to be larger 
with a shor~~r tail. 

40. Felis torquata. The 'wfl/lJecl Oat. 

Felis torquata, f~ Ouv. Hist. Nat. Mam. pI. 126 (1826); Jerdon, 
Main. p. 110, partiln; TltOlnas, P. Z. S. 1886, p. 55. 

Felis inconspicua, Gray, CllarleslOortl,,'s Mag. N. H. i, p. 577 (1837). 
? Felis huttoni, Blyth, J. A. S. B. xv, p. 169; xvii, p. 247, xxii, p. 581. 

Size of a domestic cat. Tail tapering, about half the length of 
the bead 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. caZ·igata, and many other cats, halfway between the 
second premolar and the canine, is close to the fortner in both the 
skulls examined, and in one there is an additional equally minute 
premolar in front, close to the canine. 'l'he position of the normal 
anterior premolar close to the second is common in domesdc cats, 
Indian' and European. 
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OOlOU1'. Ash-grey, varying in some skins to brownish orrufescent, 
lower parts buff. Fur on back grey at the base and sometimes 
throughout; in other skins it becomes rufescent, always having a 
dark brown or. blackish subterminal portion, and a whitish or yel­
lowish tip. Narrow longitudinal dark bands, often very indistinct, 
run along the cro\\'n and back; 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 tbe cheeks. Tail with more or less distinct 
black rings on the posterior half and a black tip. Pa\vs black or 
dark bro\vn beneath. 

Dimensions. A male optained in J{ashmir measured-head and 
body 2:! inches, tail 12. A female from Rajputana measured-head 
and body 20 inches, tail without hair at the end 10, \vith 10j, 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 \vas said to be from ~ epal ; 
the exact locality of F. inconspicua is not recorded, but specimens 
precisely similar have been obtained by Oaptain Boys and Mr. 
Adam in Rnjpubina, and by Sir O. B. St. John in Kashmir. This 
cat must therefore be widely dispersed throughout Northern India, 
though it does not appear to be common. 

Nothing especial is known of the habits, and it is far £roln im­
probable that spepirriens 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 \vhich Indian 
domestic cats, and possibly thosA of other countries are derived.; 
and the circumstance that skins from parts of India so distant 
from each other as Nepal, Rtijputana, and Kashmir are precisely 
similar is in favour of the latter vie\v. The characters of the 
upper prelllolars distinguish pl. torqu(tt((, from the allied F. catfra (or 
F. caligata), to which, however, F. ltuttoni, described by Blyth from 
Afghanistan, may perhaps belong. 

41. Felis chaus. TILe jungle Oat. 

Felis chathl, GiUdenstiidt, Nov. Cont. Pet. xx, p. 483, pIs. 14, 15 (17.76); 
Kelaart, Prod. p. 48; BI!Jth, Cat. p. 63; 'ld. P. Z. S. 1868, p. 186 ; 
ide Mam. Bi"d8 Bu,.,na, p. 28; JerdulI" Marn. p. 111; Elliot, Mon. 
Fel. pI. xxxiii. 

Felis catolynx, Pallas, Zoog. Ros.-As, i, p. 23, :pI. ii. 
Felis affinis, Gray, Hardwioke' 8 Ill. Ind. Zool. 1, pI. 3. 
Felis kutas, Pear8on, J. A. S. B. i, p .. 75. 
Felis (Lyncbus) erythrotis, Hodg8on, J. A.. S. B. v, p. 233. 
Felis j~c<l~emontii, 1. Geoffr. Jacquemont, V0!lage, iv, p. 58, Atlas, ii. 

pIs. 11, Ill. 

Jangli-hilli, H.; Khatas, H. and Beng.; Banbel'dl, Beng.; (}'i,rba-i­
Ktelti, Pers.; Haul, Bhaoga, Mahr.; Berka, Hill-tribe of- Rajmf\ba,l; 
J.lfa'nt-~k, Can.; Kada bek 01' Bella hek, Wadal'i; Katu-punat, 'l'am.; 
Jurka piUi, Tel.; ~'herl'tt pltl,,~ Mal.; Kyoltng tset-kren, Arakanese. 
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Size exceeding that of a domestic cat. Pupil round. Ears 
often \vith a fe\v longer hairs at the end, not amounting, ho"rever, 
to a distinct tuft as in the lynxes. Tail short, one third to t\VO 
fifths the lengt.h of the -head and body. Fur variable, short in 
specimens from plains of India, longer in lIitnalayan skins. 

Skull strong, elongat.e, postorbital processes bending sharply 
down wards; the brain-case broad behind the postorbital processes; 
nasal bones broad anteriorly, more or less concave at the side. 
The lo\ver ja\v convex below. Inner lobe of upper flesh-tooth well 
developed, as large as the outer anterior lobe. 

Oolour of the body varying from sandy grey or yellowish grey 
to greyish brown; back darker, often rufescent, sOlnetimes dusky; 
lower parts fulvescent or rufescent white. Fur in general fulves­
cent white (isabelline) from the base to near the tip, where it is 
greyish 'v hite, the t.ip being black, sometimes on the back rufous 
near the tip; the underfur near the body in some specimens bro\vn. 
The limbs are sometimes transversely barred \vith dusky, sometitnes 
not; there are usually the t\VO broad dusky bands inside the fore­
arm. Foot and tarsus dusky bro\vn beneath. Tail ringed with 
black near the end, and the tip black. Cheek-stripes and ba-nd 
across breast sometimes present and of a pale ferrugino",:!s tint. 
Ears pale rufous outside, the tips generally blackish or black. 
There 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. Scott procured it both 
near Hansi and in the neighbourhood of Umballa. 

Dimensions. Hodgson gives :-head and body 22 inches, tail \vit.h 
hair at the end 11, \vithout 10, height at shoulder 16; weight 141bs. 
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 zygomat.ic arches. In a large male skull the 
basal length is nearly 4 inches, in a small (? female) specimen 3·35. 

n-istribution. F. chaus is the common \vild cat of India from 
the Himalaya to Cape eomorin, an~ 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 ,vild 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 ~pen country, and 
is very partial to long grass, reeds, cornfields, sugar-cane fields, 
and similar places, being often seen in the neighbourhood of 
villages. It £ee(Js on birds and small mammals, and is said to be 
especially destructive to partridges, peafowl, hares, and oth~ game. 
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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 ,vas 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 \vith shot. 
As a rule, even if captured young, F. ch(tus appears to be untam­
able, but f)xceptions 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 OarctCal. 

Felis caracal, GiUdensUiilt, Nov. (]on~. Pet. xx, p. 500 (1776); Blyth, 
Oat. p. 64; Jerdon, Ma1n. p. 118; Elliot, Mon. Fel. pI. xli. 

Siydh-!fU8" (black ears), Pers. and H.; Tsog(/e, Little Tibet (P Gilgit); 
Ee}" Ladak (Vigne). 

Size intermediate between F. cham and F. ly~t:. 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 e~d. 

Skull convex above, facial portion short. Teeth well developed. 
Anterior upper premolar wanting; inner lobe 9£ upper fJ.esh-to·oth 
moderate. 

Oolour above varying from rufous fa\vn-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 t.hroughout, 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 somet,imes 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 'v hite or pale spot inside, and another belo\y each eye. 

Dimensions. Head and body 26 to 30 inches, tail 9 to 10, ear 3, 
height 16 to 18 inches. B8Ballength of skull 4·55 inches, breadth 
across zygomatic arches :i·S. 

Distribution. Found in the Punjab, Sind, North-western and 
Central India, and the greater part· of the Peninsula except the 
Malabar coast, but rare everywhere. BJill met with 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 l\Iesopotamia, and perhaps on the 

* Perhaps only tamed speOimeDf'; S66 J. A. S. B. xi, p. 759. 
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highlands of Persia, in A rabia, and throughout a large part of 
Africa. 

Habits. "Very little appears to have been recorded concerning 
this animal in the wild state. It probably Ii ves 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 6 feet froln the 
ground. It"is destructive to peafow'l, floriken, cranes, anti, 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 amuselnent 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 a~ongst 
the pigeons feeding on the ground, and each cat oft-en strikes 
do\vn ten or a dozen birds before they can escape by flight. SOlne 
Indian princes are said to have kept a large number of caracals for 
the purpose of hunting. Vigne, who sa\v them used, says that 
their speed is, if possible, greater in proportion even than that of 
the hunting leopard. 

Although the caracal has the long limbs, ears, skull, and denti­
t.ion of a lynx, it \vants the ruff, and has a fur better adapted to 
its tropical or subtropical haunts. 

43. Felis lynx. The Lyn~lJ. 

Felis lynx, L. Syst. Nat. i, p. 62 (1766); Elliot, Mon. Fel. pl. xxxix; 
Scully, P. Z. S. 1881, p. 201. 

Felis isabellina, Blyth, J. A. S. B. xvi, p. 1178 (1847); ide Cat. 
p .. 64; ide P. Z. 8. 1863, p. 186. 

Patsalan, Kishmiri. 

A strongly built cat, high on the legs, with a short tail, less than 
one fourth the length of t.he head and body. Ears long, pointed, 
and \"ith a long black tuft of hair at the end. Pupil round. Hair 
of the hinder part of cheeks lengthened and "hanging do\vn, 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 
t\vice the length of the body. 

Skull very convex above, the facial portion short and broad. 
Orbits incolDplete behind. In adults there are only two upper 
premolars. 

Oolour varying from pale 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 
,vinter fur (probably in young individuals); bv.t 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 £111' is fa\vn-coloured \"ith a rlJOrf~Or less 
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rufous tinge, to\vards the roots the hairs are brownish; the tips or 
the longer hairs are white, some black tips being often intermixed 
on the back. Terminal portion of the tail black. EM,'s out.side 
grey, with the margins, tip, and ternlinal tuft black. Some black 
hairs are interlI~ixed with the ruff, and, in some C8:Ses, 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. isabellina on 
account of its pale colour arid of the hair on the toes being shorter. 
Both these differences are probably due to the Tibetan lynx living 
in open ground amongst rocks, whilst the common lynx of Europe 
d \vells chiefly in forests. The lynx of Gilgit, where there is some 
forest, is intermediate in colorat.ion; and I can find no constant 
character of importance by which F. isabellina is distinguishable 
from the common lynx. ~ome skins procured by Hodgson from 
Tibet are un distinguishable from Gilgit and Turkestan specimens. 

Dinlensions. Head and body 33 inches, tail 7 ~; weight about 
60 lbs. In a skull, the basal length is 4·6 inches, zygomatic 
breadth 4. 

D'ist'ribution. 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 elevat.ion in Tibet, Captain Kinloch having 
shot a female and captured the cubs near Hanle when huI\Png 
Ovis hodgsoni, 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 bloodthirsty and savage. 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, Oe'rv'US elaphus, are scarcely credible. The 
keenness of sight and hearing in the lynx have ,long been famous; 
the animal is well kno\,\yn to be an excellent climber, and to lie in 
\vait for his prey on trees. Lynxes have two or t.hree young at a 
time, and usually hide them in caves and holes amongst rocks. 
The yonng are born wit.h the eyes not opened. Young animals 
are easily tamed. 

Genus CYNJELURUS, Wagler, 1830. 

The claws only partially retractile, al \,\'ays remaining partly ex­
posed. Limbs longer than in any true cais. Body slender. Skull 
with the infraorbital for~men 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 o. jubatu8; a peculiar 
form, with woolly hair and pale spots, froln South Africa, has been 
disting1iished as O.laneus (Felis lanea, Sclater, P. Z. S. 1877, p.i>32), 
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but there is SOUle question as to whether this is more than an acci­
dental variety. Ot,her nominal species will be found recorded in 
books. 

44. Cynmluru8 jubatus. The ltltnting Leopard. 

Felis jubata, Sckreber, Saugeth. iii, p. 392, ~1. cv (1778); Jerdon, 
lI-Ia1n. p. 114; Ball, P. A. S. B. 1877, p. 169. .. 

Felis guttata, Herrn,ann, Obs. Zool: p. ;38 (1804). 
Cynailurus j ubatus, Blyth, Oat. p. 65; Elliot, Mon. Fet. pI. xliii. 

Chila, Laggar, H.; Yuz and Yuz-palang, Pers.; Chill'a, Gond; Ohita 
puli, Tel.; Cltircha and Sivungi, Canarese; Cheeta of many European 
naturalists. 

As long 38 the common leopard or panther, but much highe.­
and more slender. Pupil round. Ears short and round. ~Fur 
coarse, hairs of neck sOlne,,7hat lengthened, bair of belly rather 
long and shaggy. Tail more than half the length of the head and 
body. 

Skull much resembling that of F. unci(t in shape, high and broad, 
vpry con vex above and wide behind the postorb~tal processes. The 
facinl portion short and broad, nasals broad, maxillaries short and 
high. Orbits incomplete behind. Opening of posterior nares 
broad. Anterior upper premolar generally present. 

Oolour from tawny (pale bro\vnish yellow) to bright rufous 
fawn abo\"e nnd on the sides, paler below, spotted almost every­
\v here 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 belo\v the ear. Ear black 
outside, base and margins ta\~~ny. Tail spotted above; the spots, 
towards the end, passing into imperfect rings. 

Young covered \yit,h long hair, grey in colour, without any 
spots. Sterndale 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 IO\l7er parts, \vith indications of 
darker spots. This is, doubtless, in process of change into the 
colour of the adult. 

Dimensions. Length of head and body about 4'5 feet, tail 2-5, 
height 2-5 to 2-75 (Je1"don). 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 
t,hrough Rajputana and Central India to the confiues of Bengal (I 
once S8,\V a skin that had been brought in by a -local shiluiri at 
Deoghar, in the SonthaI Pergunnahs, south of Bhagalpur, and Ball 
sa\v another, under similar circumstances, at Sambalpnr): and in 
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the Deccan. How far south in India ·0. jubatus ranges (loes not 
appear to be recorded; the animal is not found on t.he Malabar 
coast, nor, according to Jerdon, in Ceylon, and its range is pro­
bably nearly the same as that of the Indian antelope. It does not 
appear to be found north of the Ganges, and it occurs nowhere 
east of India. 

lIlt bits. Being used in the chase, and considered an important 
or even necessary ttppanage 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 \vell known to those who occupy themselves \\Iith 
capturing and training it. Their accounts are, of course, like all 
such descriptions by uneducated men, in all parts of the world, a 
mixture of observed facts and traditionary fable; but some of their 
most int-eresting statements appea,r 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;' \\'hilst J erdon describes, from his o\vn 
observat.ion, the training of a young animal brought up in captivity, 
and quotes from Buchanan Hamilton·, Vigne t, and W. Elliot t 
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 lo\v, 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 Bud goats being carried 
off by it (a goat was once t~ken away by one from my own camp 
in Khandesh); but it rarely molests domestic animals, and has not 
been kno\vn to attack men. Its mode of capturing its prey is to 
stallt 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 o. jubatus if the start does not exceed about 200 
yards. McMaster saw a very fine hunting leopard catch a black 
buck (Antilope cervicapra) that had about that start, within 400 
yards. It is probable that for a short distance the hunting leopard 
is the swiftest of all mammals. 

This animal, according to the accounts of the 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 aninlals of the species. On this tree it 

* The quotation is said to be from the' India Sporting ~view.' 
t Travels in Kashmir, Lndak, &0. i, p. 41. 
t Mad. Journ. L. S. x, p. 107. 
§ .aNotes on Jerdou's Maunmals of India, p. 32. 
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sharpens its cla\vs, leaving marks that are recognized by the hunters, 
\vho capture the leopards by means of nooses made from the dried 
sinews of antelopes, and pegged to the ground around the tree. 
}'rom the fe\v accounts given of their habits in the "'ild state, it 
is apparent that these felines frequently hunt in pairs or fanlilies ; 
hence, perhaps, the appearance of several at a particular spot, 
where they amuse themselves by playing about before going off 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 \vith regard to falcons. 
'l'he hunting leopard is easily talued, abQut six Dlonths being re­
quired to reduce him to a complete state of obedience and to 
conlplete his training. lVJany of these animals, when tamed, are 
as gentle and docile as a dog, delighting in being petted, and quite, 
good tempered even \vith strangers, purring and rubbing them­
sel ves against their friends, as cats do. They are usually kept, ' 
\vhen taIne, on a charpai or native bedstead, attached by a, chain 
to the ,,"all, and are not shut up in a cage. Young hunting 
leopards are, of course, soon dOlnesticated, as was shown in the 
case of that cOD1Dlemorated by J erdon. So far as I have heard, 
ho\\'ever, this animal has not been kno\vn to breed in capth'ity. 

The method of hunting \\'ith the " chita," as described by several 
observers, is the follo\"ing :-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, \v hich they see daily, and there is, con­
sequently, no difficulty in driving to within a short distance of the' 
herd. The leopard is then unhooded and slipped, and, according, 
to, the distance at which the antelope Dlay be, either springs 
towards them at once, or, taking advantage of inequalities in the 
ground, follows thelD at a run until he gets within such a distance 
as to enable hin) to make his rush \yith success. He usually seizes 
the buck, if there is one "rith the herd, but this is probably due to 
the fact that the buck is generally the lat;t; and, as pointed out 
by Sir W. FJliot, the mir-shikaris (lleepers) al\vays 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 "'ith his paw; he 
then seizes the quarry by the throat, and holds it until the keepers 
arrh'e. The antelope's throat is then cut, and some of the blood 
collected in the wooden bowl from which the hunting leopard is 
fed, and offered, to the latter, \\'ho 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, aJld rarely sho\ys fight. McMaster also rel~tes an 
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instance of this animal being speared, and states that the hunting 
leopard, although at first it far outpaced the horse, was easily 
caught, and tried to hide in a bush, out of which it ,vas put and 
speared easily. 

Family VIVERRIDlE. 

The second family of the lEluroidea contains the civets, para­
doxures or tree-civets, ichneumons or Inangooses, and their allies, a 
much more diversified assemblage than the Ji'elidce. In the Viver-
1·idre 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 nUDlerous than in the cats. All Indian forms have four 
premolars on each side above and belo\v, 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 \vhich the tarsus and metacarpus are clad 
with hair beneath, this again depending upon the circumstance that 
some types, like Viverrlt and Prionodon, are truly digitigrade, whilst 
others, as Arctictis and Pal"adoxurus, 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, \vhich is conspicuous from the meatus. An 
alisphenoid canal is present, except in Vive1·1~icula. 

}.'urther details of the anatomy will be found in Prof. Mivart's 
papers already !)uoted (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, l\fadagascar, and South-eastern Asia, one species· 
extending into Spain. 

The Viver1·idce are variously divided by different authors. In 
the system here followed they comprise three subfamilies, one of 
\vhich, Oryptopl'octinre, by SODle considered a distinct family, con­
sists of a single species peculiar to Madagascar. The other t\\·o 
are represented in India, and are thus distinguished:-

A. Claws strongly curved and lllore or less retrac-
tile. Auditory bulla oval or subconical, broad 
and truncated behind, narrow in front. Apex 
of paroccipital process in general projecting 
slightly beyond the bulla; p~escrotal glands 
generally present. . .. .. . . . . . . . . . Viverri'ltce. 

B. Cla\l7s lengthened, exserted, not retractile. Audi­
tory bulla somewhat pear-shaped. Paroccipital 
process not projecting beyond bulla, but spread 
out, and in adults lost on its posterior surface. 
No prescrotal glands. . .. . . H erpe8ti'Yl~~ 
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Su~family VIVERRINbj. 

African and Oriental forms both occur in this subfamily, but the 
latter are more numerous. The following genera are found \vithin 
our area:-

A. Ears not tufted; tail not prehensile. 
a. Tarsus and metata·rSllS nairy behind; tail with 

dark and light ring~. 
a'. Two upper true molars; a. 61ack gorget. 

a". An erectile black dorsal crest. • 
b". No crest. . • .•.• . •.• 

b'. One upper true molar; 110 gorget. ... 
h. Tarsus half naked behind; tail (in Indian species) 

Dot ringed. 
a'. Teeth large; 8. naked preanal (in males pre-

scrotal) glandular tract . . '. . . 
b'. Teeth small; no nuked preanal or prescl'otal 

tract.. ... . ......... . 
B. Eal's tufted; tail prehensile; tarsus naked behind 

Genus VIVERRA, Linn., 1766. 

VIVERRA. 
VIVERRICFLA... 
PRIONODON. 

P ARADOXURUS. 

AnCTOGALE. 
ARCTICTIS. 

A crest of~longate and erectile black hairs along the middle of 
the back. Feet truly digitigrade, the metatarsus, metacarpus, and 
feet being hairy throughout, "7ith the exception of a central and 
five toepads on all feet and a nH~tacarpal pad on. each fore limb. 

Fig. 22.:-Skuli of Viverra zibetka. 

Claws small, partially retractile, and blunt. Pupil vertical. Female 
with three pairs of ventral teats. }"'ur coarse. One or more 
black bands across the throat; tail ringed. All the species are 
larger than a dOlllestic cat. None are known to be arboreal in 
their habits. 

D t ete • 6 1-1 4-4 2-2 Th' h en 1 Ion: 1. 6' c. 1-1' pm. 4-4' m. 2-2' e teet are strong 
and the hinder teeth in the molar series broad; the iunel 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 t\VO small 
outer tubercles. i'he milk-dentition is figured by Mivart (P. Z. s. 
1882, p. 155). 

Vertebrre: c. 7, D. 13, L. 7 (or D. 14, L. 6), S. 3, C. 22-30. 
This and the next genus comprise the true Civet-cats, from 

,vhich the substance kno\yn 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 scrotum in the Inale, and in a corre­
sponding position, in the female. The secretion escapes by a 
number of minute orifices -into a large sar, the external opening of 
\vhich appears as 0, longitudinal slit, resembling a large vaginal 
aperture *. There are also t,,'o glands surrounding the anus, the 
secretion from ,,·Weh has a very different and extremely offensive 
odour. Various kinds of civet-cats, belonging to this and the 
next genus, are kept in small cages in some countries, and the 
civet colJected fronl the pouch periodically; but I am not a\vare 
whether this is done any,,'here in India. 

Synopsis of Indian ancl Burmese Species. 
A. No black strille down the tail. 

a. _ Markings on sides indistinct or wanting. .• •. V. z'loetlla, p. 96. 
h. Large tranS,'er8e dark marks on sides • • •• V. civettina, p. 98. 

B. A bla('k stripe down upper surface of tail. 
a. Large darK tail-l'ings not interrupted below. V. 'Inegaspila, p. 99. 

Remains of t\yO species of Viverra, V. bakeri and V. durandi, 
the last-named larger than any existing civet-cat, have been found 
in the Pliocene beds of the Siwalik hills. 

45. Viverra zibetha t. The large Indwn Oivet. 
Viverl'a zibetlla, L. Syst. ]!.'Pat. i, p. 65 (1766); ScllreiJ. Siiugeth. iii, 

p. 420, pI. cxii; Blyth, J. A.. S. B. xxxi, p. 331; ide Cat. p. 45 ; 
Je'l'don, MaIn. p. 120. 

VivelTa undulata, G'I·oy, Spt·c. Zool. p. 9, pI. 8. 
Vh·erra sp., M'Clelland, ('a/c. JOU'I"n. N. R. i. p. 56, pI. i. 
Viverra orientalis, /wdie Dlelanurus, Hodgson, Calc. Jou'I·n. N. H. ii, 

p.47. 
Viverra melannrus et CiYAttoides, Hot/gson, J. A. S. B. x, p. 909, xi, 

p. 270 (no desCl'iptions). 

Khatus, Hindi (used for severnl other anhnals also); M aell-hhonaa7·, 
Bugtlos, Put/o-gallla, Beng.; BII1'un, N Apnl Terai; h"9/t bz"l'alfl, Nepal i 
Kung, Bhot; Sap/tiong, Lepcha; Kyoung-Iuge'llg (horse-cat), BUrnleRe; 
Tanga/ong, Mfllay. -

• Hodgson, Oa10. J ourn. N. H. ii, p. 54, pI. i, f.I, 2; Mi~rt, P. Z. S. 188Z1 
p.147. 

The li~llres representing thiR spe<.'ies and V. mc.qa''Pila in Slerndale's 
, Natural HIstory of" the Maulmalia of India' are appareutly taken from other 
aninlu]s. The first figure much resembles the .African IT;civeita. 
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Ears small, rounded. Tail thick, scarcely tapering, lnore than 
half as long as the head and body. A crest of 101lger black erectile 

Fig. 23.- Viverra zibctha. (From Hodgson's drawings.) 

hairs along the back from shoulders to insertion of tail. The 
scent-glands, ,,,hen dissected out, are each 2·5 inches long by 
1·5 broad. 

In the skul1 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 belo\v. 
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 grey, ,vith often a brownish 
or yellowish tinge. Underfur brown; terminal portion of the 
longer hairs ,,,hite with black tips on the upper part of the body. 
A black stripe, corresponding to the erectile crest, from bet\veen 
the shoulders to the first dark tail-ring, but not do\vn the tail, 
which is completely surrounded by six broad black rings, the last 
terminal, all much broader than the ,,·hite rings between them. 
A pale band borders the black dorsal line on each side, especially 
to\\'ards the rump. Sides of the body generally without markings; 
sometimes, ho\vever, indistinct spots and imperfect ocelli o~cur, 
forming \"avy transverse bands on the sides, and longitudinal 
bands separated by narrow 'w'hitish lines on the loins. Legs indi­
stinctly 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 \vith 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-gro\vn British-Museum specimen from Nepal the 
black dorsal band appears to extend in front of the shoulders. The 
colorat.ion other\vise resembles that of the adult. 

H 
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.Di?nensions. Head and body in an adult lnale 32 inches, tail 18, 
ears 2, height about 15; ,,'eight 18 to 25 lbs. A skull measures 
5·25 inches in basal length, 2·7 in zygomatic breadth. 

lJist'ribution. Bengal, Assaln, Burma, the Malay Peninsula, Sin.m, 
and Southern China. The range extends south and south-,vest of 
Bengal to Orissa and Chutia Nagpur, and probably BOlne distance 
further south and 'vest, and to the norl.h,vard into' Sikhim and 
Nepal, ascending the lIimalayas to a considerable elevation. 

Habits. The civet-cat is generally solitary. It hides in ,voods, 
bushes, or thick grass during the day, ,-ranc1ering into open 
(·ount.ry and often coming about houses at night. Not un­
frequently it is found in holes, but ,,,hether these are dug by it is 
doubtful. It is said to be very destructive, killing any birds or 
snlall n!ammals it can capture, and often attacking fo,vls, duclrs, 
&c., but also feeding on snakes, frogs, insects, eggs, anc1 on fruits 
and some roots.. I-Iodgson found in the stonJachs of those he 
exanlined rell1ains of £O\V]s (evidently taken from a refuse-heap 
near a kitchen), rats, shre,,"s, and frogs. Civet-cats take readily 
to ,vater. 

v. zibetlta breeds in Mayor June, and has three or four young, 
which,. according to Hodgson, are probably born with the eyes 
open. ~rhe period of gestation is not kno,,·n. 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. 

IIodgson's species V. mela.nura "'·88 the uniforlnly coloured 
Yariety, V. civetioidfs that ,,·ith transverse bars. In his drawings 
is the figure of a third form, sajd to have been brought from 
Tibet, covered on the body ",ith small ocelli. I hnye a some,,' hat 
sitnilar speciJnen, perha})s Tibetan, but less ocellated; it is pro­
bubly the fOl'ln ~a.id to be brought froln the Chinese border of 
Tibet aud tul1ed I(ung by Tibetans (J. A. S. B. xxiv, p. 237). 

46. Viverra civettina. The Malabar Civet-Oat. 

,7jvcrrn ciTettiDfl, Blytll, J. A. 8. B. :xxxi, p. 832 (1862); ide P. Z. s. 
1864, 1). 484; 'ide {"at. p. 44; Je-rdon, Marn. p. 121. 

" Dusky grey, \yith large transverse dark Inarks on back and 
sides; t\VO obliquely transverse dark lines on the neck, ,vhicb, with 
t.he throat, is white; a dark mark on the cheek; taill'inged ,vith 
da.rk bands; feet dal·k. Size of the last (V. zibetha) or nearly so." 
(Jerdon.) 

I have been unable to examine a specilnen of this ciyet; but. Mr. 
W. L. Selater, ,vho has recently compared the type with V. zibetlta, 
,,'rites to me that V. civet tina is distinguished by having the hinder 
pnrts 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 large upper true nlolar 
in JT ci'vettiJla is nlore quadrangular, 0·36 inch long by 0·4 broad, 
in V. :s:betlut 0·32 by 0·4; and in the lower ja,v of the former the 



VIVERRA.. 99 

first and second premolars are close together, in the latter widely 
separated. 

The area inhabited by V. civett'ina 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. civettina is a distinct species. 'l'he 
following account of its distribution is from J erdon :-

"The Malabar civet-cat is foull:d 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 \,"ooded low land chiefly, but is occasionally 
found on the elevated forest-tracts of W ynand, Coorg, &c. It is very 
abundant in Travallcore, 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 o\vn house at Tellicherry, and seen 
specinlens from the \'icinity of Honore. I neyer 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 Bu'rmese Oivet. 

Viv~rra DlegaApila! .!1('llth, J. A. S. B. ,:xxi, P9331 (1862) i. ide P. Z. S. 
1864, p, 484; Guntlte1', P. Z. S. 18,6, p. 4~8, pI. XXXVll. 

'''ivelTR tangalunga, Canto1', J. A. S. B. xv, p. 1U7, nee Gray. 

Kyoung-myeng, Burm.; Musang-Jeoat, Malay. 

Tailless than half the length of the head and body, tapering. 
A band of erectile black hairs along the back, sometim~s but not 
al ways 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. 

COlOll,1·. Grey, sometimes with a yellowish or brownish tinge (the 
figure JI\ P. Z. S. is too brown), scarcely paler below; underfur 
pale bf~l~'1 to whitish, the tips of the longer hairs grey or black. 
A blac}lli8. down the back from the shoulders continued down 
the taii;'~ich is ringed \vith dark bro\vn or black; the proximal 
rings abct 1\ the same breadth as the whitish interspaces, and 
(except sd &-:.ltimes the first) extending round the tail. Terminal 
portion of talq for a varying distance (sometimes half the length) 
black. Sianfi~vith spots, usually distinct, larger than in V. zibetha 
or V tanglpt ~a (about three quarters of an inch in diameter), 
tending t t~at t.L." transverse bands on the sides and longitudinal 
on the J, CIvet. ~'~et brown .. Head grey; base of ear behind a 
little da', verte~t:M neck dusky; chin bro\vn; neck \vhite in front 
and on Slues, :With t,vo or three black gorgets, the anterior just 
behind the h:atwn chin often wanting, the second well marked 

n2 
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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 for\vard to behind the 
ear. 

Dimensions. A large individuallneasured 37 inches from nose to 
the root of the tail; tail 17 · 5 inches. Basal length of skull about· 
5·2 inc~es, zygomatic breadth 2·9. 

Dist~·ibution. Burma, l\{alay Peninsula, Co chin China, and 
Sumatra,. Recorded as far north as Prome. 

Habits. Similar to those of V. zibetha. This civet is said by 
Cantor to have from one to three young at a time. 

Viverra tan.qalun[la, Gray, inhabits Java, SUJnatra, Borneo, the 
Philippines, and, it is said, Malacra, but this requires confirnlation. 
'Phe 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 ·V'i" verret ; pollex and hallux shorter and more remote from 
the other t.oes. }'oot and toepads pre("i~ely as in Viuerra. The 
build is slighter, the 8ize much sroal1er, the muzzle finer, and the 
,vhole auiInal more adapted for arboreal and climbing habits. The 
anal and 'prescrotal glands are similar. 

In the s]{ull there is, as a rille, no alisphenoid canal, although 
one is yery rarely present. The anterior portion of the bul1a in 
front of the constriction is much more s \vollen than in Viverrlt, so 
that the bulla 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 shnrp, the formula being the same as in Viuerra. 

Vertebrro: C. 7, D. 13, L. 7, S. 3, O. 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 present genus, which resembles Vive'rl'°a in its other characters. 
There is ,but a single species. 

48. Viverricula malaccensis. The small Indian Oiclt. 

Vivf\rra malaccensis, G'1nel. B!Jst. 1{at. i, p. 92 (1788); ~i('bi. MaIn. 
p. 122. '~ed 

Viverra indica, GeqD"., Des1n, Nouv. D":ct. vii, p.170 (~~l7); Elliot, 
Mad. JOlt1-n. L. B. x, p. 102. . 

Vi.vena be~~nlensis and V. pallida, Gl'ay, Hardwickfet ;~l. Ind. Zoo~. 
1, pl. 4; 11, pI. 6. '"b J 

Viverra rasse, Ho'l·sf. Res. Java, pl. ., • 
V!verr!cu]a indica andy. rassa, Hodgson, A. M. N. f g tit 152 (1888). 
Vlverl'lcula malaccensls, Blyth, Cat. p. 45; Ande:~' an ')/. An. Res. 

p. 160; Tlwlllas, P. Z. S. 1886, p. 55. ~d above", 
~Dner tru(:. 

Mashk-billa, Kattis, II.; Gandlla gokal, Gando gaul~~.~, HoKoI· 
J01vtidi 'In a n)."ir, 1\lahr.; Bal)lar, Bag-'Iugul, Nepal Tel1\l; Punagin bek' 
Can. ; ~ ninay,; pilli, Tel.; Uralatoa, Cing. This nni1hftl is also culled 
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Kllsturi, a name properly belonging to the DlllSk-deel', in parts of India. 
Koullg-ka-do, Burmese; Wa-young-kyoung-byouk, Al'aknn. 

Tail tapering, about t\VO thirds to three quarters the length of 
the head and body. Ears short and rounded. }"ur harsh and 
rather coarse. Teats 6, ventral. Pupil vertical. 

In the skull the nasals are of moderate length, terminating 
posteriorly in front of a vertical plane passing through ~he 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 belo\v. 

COl01U·. Bro\vnish grey to pale yellowish bro\vn, ,vith usually 
several longitudinal black or brown bands on the back and longi­
tudinal ro\vs 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 ro\vs of spots on each side. Neck­
luarkings rather variable; generally 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 
UI"O\\'I1. ~"eet bro\vn or black. Tail with alternating black and 
\\'hitish rings, seven to nine of each colour. The underfur brown or 
grey (often grey on the upper parts of the body and brown on the 
)o\ver); coarser hairs \vith long grey, bro\vn, or black terminations, 
the grey hairs on the upper parts often tipped \vith black. 

Din~ensions. Head and body 21 to 23 inches, tail (including the 
hair at the end, ,vhich is about an inch long) 15 to 17, ear 1 to I! 
long outside, height about 9; weight 5 to 6 Ibs. A male skull 
Ineasures 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 Rajputaua. A specimen ,vas obtained by 
l\fr. Adam at Sambhar. Also found ill Ceylon, Assam, Burma, 
Southern China, the l\falay Peninsula, Java, and some of' the other 
lIalay islands. This species likewise inhabits Socotra;, the Comoro 
Islands, and Madagascar, but has probably been introduced, having 
been carried thit.her caged as a producer of civet. 

Habita. The small civet inhabits. holes in the ground, or under 
rocks, or thick hush, but appears not to have been observed in 
forest, although it is said to clinlb well and to be distinctlyarbo­
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. J erdon 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. 

Syn. Linsang, Milller, 1839. 

No dorsal mane. Form slender; limbs short; head an~ 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 Prionodon maculosus. 

from the other three lobes by hair in P. pardicolor, but not in the 
other species. Metatarsus and metacarpus hairy beneath. No pre­
scrotal glands. Anal glands present. Fur soft. }'emale with four 
teats-t\vo ventral anteriorly si~ua~~d, and two inguinal. Colour 
ful vous, with bold black spots or m~rkipgs. Tail ringed. 

D ·· · 6 1-1 4-4 1-1 th t· entltlon: 1. 6' c. 1-1' pm. 4-4' m~ 22 ; e pos enor 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 Prionodon in Africa. 

Synopsis of Indian and Burmese Species. 

A. Smaller; . head and body about 15 inches; 
sku1l2l to 21; back with longitudinal rows 
of large spots ... ......••..... ••.....• P. pardicolor, p. 103. 

B. Larger; head and body 18 to 20 inches, skullS; 
back with broad transverse bands ••.•..• P. fnaculosus, p. 104. 
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49. Prionodon pardicolor. The spotted Tiger- Oivet. 

Prionodon pardicolor, Hodgson, Calc. JoltJ'n. N. If. ii, p. 57, pI. i, 
figs. 3, U (1842); viii, p. 40, pI. i; B(Vtlt, C'at. p. 46; Jerdon, Malll. 
p. 124; Anderson, All,. Zool Res. p. 100. 

Zik-ckulIl, Bhot.; Sultjpt, Lepcha. 

Fig. 25.-Prio12odon pal"dicolor. (From Hodg30n's drawings.) 

Tail as long as the body and neck. Pupil round. 
Skull ,vith the zygomatic arch slight. The constriction of the 

bulla is very marked. 
Colour. Fulvous (very pale brown), with large black spots above, 

\vhitish and unspotted below. Underfur slaty, tips of longer 
hairs buff or black. Head bro\vn; frequently a black spot behind 
each ear. Four bands down neck, t\VO on each side, t,vo broader 
above from behind ears to between shoulders, the others lo\ver 
do\vn and more broken into spots; the two upper bands are con­
tinued as rouys of large rounded spots down the back, a row of 
smaller irregular spots intervening, and about three more ro\ys of 
spots, square or round, diminishing in size belo\v, down each side. 
~rhe spots also form about six or seven transverse rows. Limbs 
near the body spotted outside; feet pale bro\vn, unspotted. Tail 
\vith 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. 

Dirnensions. IIead 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 Yunan, where it was obtained by Anderson. It is not 
rare in the interior of Sikbim, probably at nloderate elevations. 

Habits. 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 \vont to pounce upon from the cover of the 
grass. The times of breeding are said to be February and A~gust, 
and the litter to consist of two young, there being two litters 
each year." 

The tame specimen (a fenlale) ,vas "\vonderfully docile and 
tractable, very sensitive to cold and very fond of being petted." 
It \vas fed on raw Dleat, and refused fish, eggs, and fruits. It 
never uttered ahy sound. The animal was perfectly free from 
any odour. 

50. Prionodon maculosus. The Burntese Tiger-Oivet. 

Prionodon maculosus, W. Blanf.iP. A. S. B. 1878, p. 71 ; J. A. S. B. 
xlvii, pt. 2, p. 152, pIs. vi, vii (1878); Thomas, P. Z. S. 1886, 
p.66. 

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. pardicolor. The pterygoid fossm are very broad. 

Oolour. Grey, with about six broad rather irregular transverse 
brow.nish-black bands across the back, much broader than ~he 
intervening pale stripes (or the back Inay be described as bro\vnish 
black ,vith· 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 do\vn 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 
t\VO upper neck-bands are a fe\v spots, as also. on the fore neck, 
forming an imperfect gorget, and on the outside of the limbs. 
Lower parts and feet pale, unspotted. Nose dark brown mixed 
\vith grey; head generally brownish grey, dark around the orbits 
and in front of them; and two dark streaks running back fr001 the 
eye, one to the crown, the other to join the lower neck-band. Ears 
dark behind. Tail with seven perfect blackish rings alternating 
\vith pale interspaces, ",hich are much narrower. Underfur ashy 
grey. 

Dimensions. Head and body about 19 inches, tail 16 (\vithout 
the hair at the end, ,vhich is less than an inch long), height 
at shoulder about G, length of tarsus and hind foot 2·8, ear out­
side 0 0 6,5. Basal length o~ skull 2'9, zygomatic breadth 1'5. 

Distl"bution. Tenasserinl Provinces. One specimen was procured 
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by}Ir. Limborg east of Mouhnein, a second by Mr. W. Davison 
at Bankasun in Southern Tenasserim. 

Habits. Unknown; probably similar to those of P. pardwolor. 
The only other species of the genus is that first described, 

P. gracilis, a small form with nearly the coloration of P. m(tculosus, 
but a very different skull. This kind inhabits Java, Borneo, and, 
it is said, Sumatra. It ,,'as also reported frOln 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 \vas P. macu­
losus. 

Genus PARADOXURUS, F. Cuv., 1821. 

Syn. Pagtt1na, Gray;' Platysckista, Otto. 

No mane. The naked soles of the feet are joined to the foot­
pads (no hairy space intervening), and extend over considerably 
luore than half the inferior surface of the carpus and tarsus. 
Claws small, sharp, retractile. Pupil vertical. Tail very lopg, 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 
Viverlta, 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 scrotuln in the male and 
around the genito-urinary orifice in the female. The secretion 
from the anal glands is in some forms singularly fetid *. 

D .. . 6 1-1 4-4 2-2 . TT.- Th entltlon: 1. 6' c. 1-1' pm. 4-4' m. 2-2; as ill y lVen"a. e 
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 hl'oad. 

Vertebrm: C. 7, D.13, L. 7, S. 3, C. 29-36. 
The tail is not prehensile, 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 Parado .. 7:U1"US was given by}'. Cuvier to a speci­
men \vith the tail thus coiled, as represented in the 'Histoire 
N aturelle des :Mammiferes,' pI. 186. Nothing of the kind, so far 
as I am a\vare, has been observed in wild examples, nor has any 
use of the tail for prehensile purposes been recorded. At the 
same time it should not be forgotten that, 0\\7ing to the exclusively 
nocturnal habits of Paradoxuri, they are seldom seen in the \vild 
state. 

* For a descri pHon of the glands see Hodgson, .As. Res. xix, p_ 77; Turner, 
P. Z. S. 1849, p. 25; also Mivart, P. Z. S. 1882, pp. 163, 51U. There is also 
an excellent account, with figures, by Otto, Acad. Ores. Leop_ Nova Acta, xvii, 
p_ 1095, pI. lxxiii. 
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I have described the history and synonymy of this genus ~ the 
, Proceeding.3 of the Zoological Society' for 1885, pp. 780-808. 

Synopsi'3 of Indian, Oeylonese, and Burmese Species. 

A. Bony palate not extending a quarter of an 
inch behind the last upper molars. 

R. Vibrissoo 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. ntger, p. 106. 

b. Back generally striped; ft, pale band 
across forehead .•.. P. hern~aplt,.oditus, p. 108. 

b. Vibrissm dark brown; general cololtl' the 
saille. .. ., . . . . P. Jerdoni, p. 111. 

c. Vibrissre rufous; general colour dull rusty 
red. . . . . . . . P. aureus, p. 110. 

B. Bony palate extending more than half an 
inch behind the last upper molars; yibrissm 
white • . . • P. grayt', p. 112. 

51. Paradoxurus niger. The Indian Palrn-Oivet. 

Viverrn nigra, Des1n. Mam. p.208 (1820). 
Vivcrro. bondar, De Blainv. ibid. p. 210 (1820). 
Parauoxurus typU8, F. C~(v. Hist. Nat. Ma'lnm. pI. 186 (1821); Elliot, 

Mad. Jour. L. S. x, po. 103; Kelaart, Prod. p. 38 (1852). 
P,aradOXUl'llS typus, P. pennalltii, and P. bondar, Gray, P. 'Z. S. 1832, 

pp. 05, 66. 
Platyschistn. pallasii, Otto, Acad. Cees. Leop. Nuva Acta, xvii, p. 1089, 

pIs. lxxii, lxxiii (1835). 
Paradoxurus hirsutus, Hodgs. As. Res. xix, p. 72 (1836). 
Paradoxurus hermaphroditus, Gray, P. Z. S. 1864, p. 532 (nee Viverra 

hermaphrodita, l)allas). 
Paradoxurus Dlusanga, pal'ti'lu, et P. bondar, Je1"don, M(,m. pp. 125, 

128. 
!'aradoxurus niger, W. Blanf. "P. Z. S. 1885, p. 702; Tholnas, P. Z. S. 

1886, p. 55. 

Lakciti, Cltingar (vulgarly Khatas and Jlui,,·-ka-Kutta), H.; Menu,.i, 
Dakhani; Bh(ll1l, Bltolldar, Bengali; Macllabba, Malloa, N epa.l 'Term; 
Togot, in Singhblnim; Utl, l\Iahr.; Kel'a-bek, Oanlu'ese; Maru-pilli, 
Veruvu, Tam.; Manu-pi/Ii, Tel.; Marrapilli, Mal.; Ugud01"a, Cing.; 
Toddy Cat of EUl'opeans 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. Ventral mamlnm usually six (sollletimes four, 
according to lIodgson). 

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 h1hder edges of the posterior molars. Muzzle produced and 



PARADOXURUS. 107 

narrow', but varying in length. Upper sectorial tooth narro\v, the 
inner lobe small and at the dista.l extremity of the tooth; the 

Fig. 26.-Half palate of PctradOXlf,rlts 1~iger. (P. Z. S. 1885, p. 793.) 

inner margin of the tooth between the inner and hinder lobe 
distinctly concave. 

00 lour. Blackish grey to bro\vnish grey. The fur in general 
long,.and \vith long ragged coarse black ti ps; but these are, of 
course, much more developed in the cold season. Underfur when 
present, ashy or brownish; the longer hairs, beyond the un~erfur, 
pale grey with long black tips. As a rule there are no stripes on 
the back, but indistinct dark b~nds 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 vi brissm, 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. Vibrissm black; occasionally, but rarely, a fe\v of 
the lo\ver are whitish or white towards the base. 

Dirn,ensions. 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. Southern Indian and Ceylonese skins are blacker than 
those from Northern India; but I can find no other distinction 
bet\\'een the typical P. n(ger (P. typus of many \vriters) and the 
form usually known as P. bondar, which is not nearly so yello\v as 
Hodgson's description would lead a reader to suppose. Jerdon's 
description is manifestly taken from Hodgson's, and neither Blyth 
nor J erdon had seen Hodgson's specimens. The Viverra bondar of 
De Blainville was founded on a drawing in Buchanan Hamilton's 
collection, preserved in the India Office Library. This dra\ving 
certainly represents, I think, the common Indian pttlm-civet. 

Habits. The common palm-civet, tree-cat, or toddy-cat, is a 
familiar animal in rnost 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 in places where cocoa­
nut palms are common it frequently selects one of them for a 
residence. Mango-groves are also a favourite resort. It not un­
frequently takes up its abode in the thatched roofs of houses; 
J erdon found a large colony established amongst the rafters of his 
o\vn house in Tellicherry. It is also fOlmcl in dry dr~ins and out­
houses. It even occurs in large towns; I have known of one being 
caught in the mid~e of Calcut.ta. It is common in forest, and its 
presence may be detected, as Tickell observes in his MS. notes, by 
its droppings, rather snlaller than a eat's, and al ways depos~d on 
the top of the trunks of large fallen or felled trees. 

The food of P. niger 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. Throughou t 
Southern India and Ceylon it is said to have an especial fondness 
for palIn-juice or toddy, whence its popular 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. Tlte Malayan Palrn-Oivet. 

Viverra hermnplu'odita, Pallas, Sch1'eber, Siiu.qetl". iii, p. 426 (1778). 
Viverra musanga, Raflles, Trans. Linn. Soc. xiii, p. 252 (1822). 
Paradoxur~~ prehensil~~, P. musaD~a, P. du.~illS, P. herm~phroditus, 

P. pall f\SU , P. crOSSll, and P. finlaysoDll, Gray, P. Z. S. 1832, 
pp.65-68. 

Pal'adoxnrus quinquelineatus and P. musangoides, Gray, Charles­
'worth's Mag. N. H. i, p. 579 (1837). 

Parndoxul'us hil'sutus, Hodgs. As. Res. xix, p. 72 (1836). 
P~,radoxur~ls .nigrif~·ons, Gt'ny, L!'st Sp. Jlal1ltn. B. M. p. 55 (1843), 

no descl'IptIon; la. P. Z. S. 18U4, p.535. 
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ParadOXUfllS strictus and P. qURdriscriptus, IIoc7.q.~. A. M. N. H. sere 2,. 
xvi, pp. 105, 106; ide P.Z. S. ] 856, p. 396, pIs. xlvii, xlviii. 

Paradoxurus fasciatus, Gray, P. Z. S. 1864, p. 536, nee Viverl'a 
fasciats, Des1n. 

Paradoxurus musnnga, JerdQn, Mam. p. 125, parU1n; Blytk, M a1n. 
Birds Burma, p. 26. 

Paradoxurus hermaphroditus, W. Blanf. P. Z. S. ] 885, p. 794; 
Tllomas, P. Z. S. 1886, p.67. 

lJhondar, Bdghdankh, Beng.; Kyoung-won-baik, Kyoung-na-ga, Burm. ; 
Kllabbo-palaillg, 1'alain; Sapo-1ni-aing, l{aren; MltSang, or MltSang 
Pllndan, Malay. 

Fig. 27.-Parado:rurus kermapkroditus. (From a drawing by Colonel Tickel1 ; 
position slightly altered.) 

Structure generally much as in the last. Tail more than three 
quarters the length of the head and body. Fur as a rule not so 
long and ragged as in P. niger. Muzzle shorter; upper sectorial 
and molars larger, t.he former ,vith a large inner lobe, and \vith 
the margin ii-om the inner to the hinder lobe nearly or quite. 
straight. 

Oolour. Bro\vnish grey, sometimes ashy. Underfur, ,,~hen pre­
sent, brownish, the longer hairs light bro\vn or grey, occasionally 
with blfWk tips. The back is generally more or less distinctly 
striped longitudinally, most distinctly when the fur is short, the 
nUDlber of stripes varying and the lateral bands often replaced b~T 
ro\vs of spots. Feet and terminal portion of tail (often one half 
or more) black; tail-tip sometimes \vhite. 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 longitudinal black line in the 
middle and another running back from each eye. Generally a 
\vhite or \vhitish spot occurs belo\v the eye, and this spot some­
tinles is joined to the frontal ·band. The muzzle, includiD£ the 
eyes, the top of the bead, \vith 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 "'anting; but as a rule one or the other is distinct, and serves 
to distinguish this frOID the last species. Vibrissm black, the 
lo\vest occasionally ,\\7 hite near the base. 

Din'tellsions. About the same as in P. niger. 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. 

('\J 

J 

Fig. 28.- Half palate of Parado:rurlls nermaphrodit'Us. 
(P. Z. S. 1885, p. 796.) 

Distribution. Throughout the countries east of the Bay of Bengal 
-Burnla, Siam, Malay Peninsula, Sumatra, Java, and Borneo. In 
Lo\ver Bengal a,nd at the base of the Himalayas, in Sikhim and in 
Assam, many of the Paradoxu1·i appear to belong to this species 
or to be intermediate bet\"veen it and P. niger. 

H aoits. Precisely the sa,me as those of P. u-iger. 
This species has been united to the last by Blyth and J erdon, 

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 
t.ract of country, I think it better to use different names for the 
t\vo. 

53. Paradoxurus aureus. The Oeylonese Pallll-0i1Jet. 

P~rndoxuru8 nureus, F. Ouv. llfc'In. Mus. Hist. Nat. ix, p. 48, pI. 4-
(1822); lY. Blanford, P. Z. S. 1885, p. 802, pI. 1. 
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Paradoxums zeylanicus, Keiaart, Prod. p. 39; Gray, P. Z. S. 1864, 
p. 531; Blyth, J. A. S. B. xx, pp. 161, 184; ida Cat. p. 47; nee 
Viverra zeylonensis, Pal/as, nee V. zeylanica, GlIlflin. 

Parndoxurus montanns, Kelaart, apud Blyth, J. A. S. B. xx, pp. 161, 
184; ide Prod. p. 40. 

Kula-wedda, Cingalese. 

Tail about four fifths the length of the head and body. Fur 
moderately soft and thick, of uniform length, ,,,ith but little ,voolly 
underfur. l\falnmro four. 

Skull very similar to that of p. hermap7~rod-itllt8; the upper sec­
torial tooth is larger than in the Indian form (P. niger), the inner 
lobe being very well developed. The anterior upper true molar 
also is broader inside, being sOll1etimes nearly rectangular. 

00 lour' . Uniform dull rusty red or dull chestnut, passing, ho,v­
ever, in some specimens into a darker and browner shade.. The 
fur and undenur are of nearly the same shade throughout; no 
black tips to the hairs. Faint longitudinal dorsal streaks Inay be 
detected on many specimens. A \'1hite subterminal band is occa­
siona.lly found on the tail. Vibrissre \vhitish in dried skins, pro­
bably rufous in fresh specinlens. 

Dimensions. A fully gro\vn female, according to Kelaart, measur(ld: 
head and body 19 inches, tail 15·5, height 8. Males are probably 
larger. A skull Ineasures 3'85 inches in basal length, and 2'35 in 
zygonlatic breadth. 

Distribution. The island of Ceylon, apparently generally distri­
buted, the darker specimens being from a considerable elevation. 

HabPts. According to J{elaart, this species is less carnivorous 
than P. he1'rnajJhroditus, specimens obtained near N e\vera Ellia 
having fed entirely on the fruit of PhJlsalis lJe1·u'tJia"na or Cape 
gooseberry (the Tipdri of Bengal). In other respects the habits of 
the t,yO are precisely similar. 

54. Paradoxurus jerdoni. The brown Palm-Civet. 

Paradoxurus jel'doni, W. Blanf. P. z. S. 1885, pp. 013,802, pI. xlix; 
1886, p. 420. 

Klirt-nai (forest-dog), Mal. 

General structure apparently as in P. hermap7~roditu8; 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, ,,~hich, in the only speci­
Dlen 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. herrnaphroditl.ls. 

Colour. Rich deep bro\vn on head, shoulders, and liJn bs, back 
and sides the same but grizzled. Tail bro\vn, tip often \\'hite. 
Fur and underfur bro\vn, exce"pt a 10ng subterminal grey ring on­
the longer hairs of the back and sides. Vibrissm dark bro\vn. 
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Dirnensions. Approximately the saIlle 88 those of P. zeylonensis. 
Adult skull 4'2 inches long from occipital condyles, 2-5 wide across 
zygomatic arches. 

Dist1·ibution. Only known with certainty from the Palni hills in 
Madura, and the Nilgiris, but probably inhabiting all the higher 
ranges of Cochin and Travancore. 

Habits. Not know'D. 

55. Paradoxurus grayi. The Himalayan Palm-Oivet. 

Paradoxurus grayi, Bennett, P. Z. 8. 1835, ~p. 118; Jerdon, Mam. 
p. 128 ; Blyth., Mam. Birds Burma, p. 26; W. Elanf. P. Z. 8. 1885, 
p.803. . 

Paradoxurus nipalensi~, Hodgson, As. Res. xix. p. 76 (1836). 
Pal'l\dox111'US tytlerii, Tylle'r, J. A. 8. B. xxxiii, p. 188 (lB64). 

Fig. 29.-Half pnlnte of ParadO:r1lrllS grayi. (P. Z. S. 1885, p. 804.) 

Tail about the same length as the head a,nd body. Fur varying 
in length, but much more uniform throughout the body, less harsh 
and more ,voolly than in P. lte'r'rnaph"oditus; ,,'oolly underfur fre­
quently ,,'ell developed. Mnmmre 4. 

In the skull the constriction behind the postorbital processes is 
much less than in the preceding species. The bony palate runs 
back above the posterior nares for 0-4 to 0-5 inch behind the 
hindmost molars, and is deeply concave at the end. The teeth 
are smaller than in P. lte'l'maphrodit1Js; the inner lobe of the upper 
sectorial less developed, and the firs~ upper true mola,r more trian­
gular_ In old individuals the teeth, the molars especially, are 
muclf worn do,Yn. 
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Oowur. Grey throughout, without markings on the body, the 
lo\ver parts paler and \vhitish. Underfur bro\vnish grey or dusky, 
paler towards the base, longer hairs whitish grey to\vards the end, 
the tips on the upper parts black. Frequentlv, though not al\vays, 
the terminal half of the tail is dusky or bla!!kish; feet usually 
bro\vn. Head, including ears and chin, bro\vn or blackish, with 
the exception of the forehead, a broad band beneath each ear, a 
narro\ver line down the nose, and a blotch or spot belo\v each eye, 
\vhere \vhite hairs are conspicuously intermixed, but there is some 
variation in their proportion and distribution. Vibrissre (whiskers) 
mostly white, some of the uppermost black. 

Some speciIJlens have a yellowish or brownish tinge, especially 
on the rULnp, thighs, and base of the tail. 

Dinlensions. Head and body 24 to 25 inches, tail \vith hair at 
the end about the ~ame; ,veight 9 to 10 lbs. A very old skull 
measures 4-4 inches in basal length, 2-7 in zygolnatic breadth_ 

Distributwt1_ Throughout the Eastern Himalayas in Assaln, 
Sikhiln, and Nepal, and as far ,vest as Silnla, ,vhence a specimen 
,vas obtained by Mr_ HUlDe. Surgeon-General L. C. Ste\vart in­
{orlns me he shot an individual near Landonr, at an elevation of 
7500 feet. This species also occurs in Arakan and the Andaman 
Islands, but not I believe in the Peninsula of India, SOIDe reported 
occurrences being probably due to nlistaken identification. 

Varieties. Sonle skins in the British Museum sent by Mr. 
Hodgson have short \voolly fur, and are of a yellowish-brown 
colour. I believe them to be either a variety of J!. grayi or 
perhaps dyed skins. The thinness and shortness of the fur sho\v 
that the specimens were derived fron1 a warm region, probably from 
near the base of the Himalayas. I haye·similar skins from Sikhiln. 
'fhe skull from one of Mr. Hodgson's skins is precisely sinlilar to 
tho8e of P. grayi. 

The Andaman form P. tytleri is slightly slnaller 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 comnlon palm-civet, but, like that species, feeds 
partly on animal, partly on vegetable food, and captures birds and 
small malnmals. It lives and breeds·in holes of trees, four young 
having been found on one occasion, and it inhabits mountain 
forests. In the An dam an Islands the smaller variety is said to ·do 
much havoc amongst pine-apples. 

This species appears to be ~-ily tamed. A tame individual 
kept by Hodgson was "very cl~nly, and its body emitted no un­
pleasant smell, though, \vhen 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 j,per­
ture," the orifices, in sbort, of the anal glands. McAlaster in his 
, N ote.s on J erdon,' p. 37, relates how his servants and dogs ,V(lre 

I 
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baflled in their endeavour to captur~ an animal, which he suggests 
may have been this species, at Russellkonda in the N ortbern Circars, 
by the singularly fetid fluid discharged by the creature. It is 
very possible, however, that the cOlnmon 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 Indian 
palm-civet, in the original type of this species, a caged speciulen. • 

Nearly allied to P. grayi is a still larger form, P. leuoornysta~, 
reddish bro\vn in colour, ,vith the head, except on the muzzle, 
paler. This is found in l\lalacca and the Malay Archipelago, and 
may possibl.v occur in Tenasserim -. P. rubid'1s, Blyth, J. A. s. ~. 
xxvii, p. 275, is probably a variety of the same species. .. . 

Another form, considerably smaller than P. gray', mhablts 
China, and \'~as named P. larvata from -the distinct head-markings. 
Both these species have the same prolonged bony palate as P. 
g'rayi, and all three externally resemble each other by their con­
spicuous white vibrissm. By Gray they were distinguished as a, 

genus, \vhich he called Pagurlla. 
The nature and affinities of the aninlal called ParlldoxUTU8 

lanige1· (As. Res. xix. p. 79) by Hodgson are as obscure as its habitat. 
It is not quite certain that t.he only skin kno\yn, which is ,,·ithout a 
skull and in very indifferent condition, belongs to this genus; and 
it is quest.ionable \,,-hether this specimen was obtained within the 
lilnits accepted in the present \york. The follo\\Ting brief descrip­
tion may enable the form to be recognized if rediscovered. The 
fur consists of very thick "'oolly hair, \\'ithout longer piles. The 
tail is thick at the baBe and tapers rapidly, it is but little more 
than balf the length of the head and body. The soles of the feet 
are naked, but the toe-pads are almost surrounded by 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 bro\\7n to,,-ards the tips, no black tips any\vhere; the tail 
nearly the same colour throughout. The head has lost alnlost all 
its hairs. This skin "'as said to be from l'ingri, Tibet, and 
evidently belonged to an animal inhabiting a cold climate (see 
P. Z. S. 1885, p. 807). 

Genus ARCTOGALE, Peters, 1864. 

All the teeth, except the canines, very small; those in the molar 
series scarcely or not in coptact. The upper sectorial much 
rounded, the inner lobe median in position, not anterior. Palate 
frequently convex longitudinally bet\veen the upper sectorial 
teeth, the posterior portion sloping upward, and greatly pro­
duced above the posterior na.res, the sides of which are arched 
towards each other; mesopterygoid fossa excessiyely narro\v, 
less than half the breadth of the palate bet\l'een the upper sectorial 
teeth. No pterygoid fossa. 

* ~ere WHS i~ 1877 a speoimen in the. Zoological Gardens, Calcutta, pre­
sented by Mr. RItel's Thompson, and saId to have been brought from the 
Karen Hills, Burma. 
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There is no bald ~pace in.frontof the scrotum or around the 
genital orifice; hence it is probable that the prescrotal glands, if 
they exist, are ill-developed. The soles are naked to a greater ex­
tent than in Pa'radoxurus, and the first digit on both fore and hind 
feet is more remote from the others. In other respects the two 
genera are similar. 

56. Arctogale leucotis. The s1)'I,allrtoothed Palm-Oivet. 

Paguma. trivirgata., Gray, List Sp. Mafr". B. M. 1843, p. 55; Cantor, 
J. A. S. B. xv, p. 201 (nee Paradoxurus trivirgatus, G/ray, 1832). 

Paradoxurus leucotis, Blytll, H01°Sf. Cat. p. 66 (1851) ; ide J. A. S. B. 
xxvii, p. 274; ide Mam. Bl,°,°ds Burn~a, p. 26. 

I'aradoxurus prehensilis, Seiater, P. Z. S. 1877, p. 681, pI. lxxi, nee 
Viverra. prehensilis, Bla~onv. 

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-pltyu, Arakan; Kyoung-1ta-ga, Tenasse11m; Musang­
aka,', Malay. 

Fig. 30.-ArfJtogale lettcotis. (P. Z. S. 1877, pI. lxxi.) 

Tail about the same length as the head and body. Fur _short) 
of uniforol length, not ha,rsh. 

Skull narro\v and elongate. Postorbital processes long, zygo-
12 
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matic arches \veak. ·The bony palate extends Inore than half an 
inch behind the last upper molars. 

OolQur. Fulvous grey (whity-bro\vn) to dusky grey, or occasion­
ally bro\yn above, much paler belo\v. Fur in pale specimens some­
times gre,V throughout; in d~rker skins bro\vn near the base, then 
grey, tipped on the back \vith dark bro\vn or blac](. Along the 

Fig. 3 I.-Halt' cranium (A) and lnandible (B) of Art-'iogale leltcotis, nat. size. 
a, antprior opening of alisphenoid ennuI; 0, foramen ovale; c, carotid 
cnnnl (compare fig, 15, p. 51, ante). (l\livart, P. Z. S. 1882.) 

back run three longitudinal darl{ bands, either continuous or broken 
into spots; sOlnetimes these bands are indistinct or wanting, but 
generally they are ,veIl marked. 'l'he head a1)ove, including the 
cro\vn and ears, usually darker, often ashy or black; a narro\v 
\vhite line generally runs do\vn the Iniddle of the forehead and nose, 
or part of the distance. In Burmese specimens the tips of the ears 
are often ,vhitish. Whiskers dark brown. Sides of neck pale, like 
the lower parts. Feet and termiMl portion of tail brow'n or black. 

Diwenwions. I-Iead and body of a large male 26'5 inches, tail 27. 
Skull 4 inches in basal length, 2-3 in zygonlatic breadth. 
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Distribution. This ,veIl-marked forlll is found east 'of the Bay of 
Bengal, from Sylhet, and, according to Sterndale, Assam, thro·ugh 
Arakan and Tenasserim to lVlalacca, SUluatra, and Java. Said by 
Mason to be comUlon in Tenasseriln. 

Habits. N otbing particular recorded. When taken young t' 
A. leucotis is easily domesticated. Tickell a,nd, probably, Mason 
mistook the'Tenasserim form of P. ltel'rlut}Jhl'oditus for thIS species. 

The type of Blyth's Pa'lYldoxurusleucotis, that.originally described 
by Horsfield, is now. in the British l\luseum, a.nd is a young and 
pale specilnen of the present £orln. 

He)niyale lutrdwiclcei (ParadoXtt'rltS del'byallus), a Malayan animal 
allied to Paradoxul'US, and forluerly referred to that genus, is dis­
tinguished by having the soles of the feet naked to a much, slnaller 
extent, though Inore than in Viverra or Prionodon, and by its den­
tition. The coloration is very peculiar, pale bro\\"nish grey, \vith 
a ,"ariable number (usually 5 or 0) of broad, dark transYerse. bands 
on the back, longitudinal stripes on the nape, and rings on the 
ba."3l portion of the tail. 'l'his animal ranges £ronl the Malay 
I)eninsula to Borneo. 

Genus ARCTICTIS, Tenlminck, 1824. 
Syn. I(:tides, Valenciennes. 

Tail long and truly prehensile. Ears short, tufted. }'eet 
thoroughly plantigrade, the ","bole hinder surface of tarsus and. 

Pig. 32.-Skull of Arctic!is binturong. 

InetatarsllS being naked. C~a,,"s short, half retractile, cOlllprE\Ssed, 
slightly cur,'ed. .Fur coarse and long. Pupil vertical. Large 
prescrotal glands opening into a deep fold. 
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D t 't" • 6 1-1 4-4 . 2-2 fl ' 1-.,_ enl.lon: l'i' e'l-l' pm,. 8-3' m.2=:2; ,'our ,ower premo:.UlRf 
8o,metinle,S occur,and the last upper molar is often wanting. 
Canines large, com,pressed, very sharp behind, concave externally 
in front of posterior edge. Molars sm,all, rounded; both they and 
the incisors are slightly separate from ,each other. 

V,ert, ebr,oo.· c. '7 D' 13~ -14 L 6-7 S 3 C. 34 - ~ '. _." ., - .- -, -_. ,. -, - - - . 
Only a single ,species is)rno,vn. A good account oftbe anatomy 

is given by Garrod, P. Z. S. 1873, p. ]96, and 18'78, p. 142. 
Flower and Mivart have connrmed the view adopted by Blyth and 
J erdon, that tbe genus is closely allied to ParadoxurU8,. 

57. Arctictis binturong. TIle Bear-o'lt, or Binturong,. 
Viverra P bintufong, RaJlk8, Linn. T~a1Ul,. xiii, p. ,253. 
Arc,tictis binturong~ Teniln. Mon. Mlnnm. it p.308; Cantor, J. A.~ 8. B. 

x,:, p. 192; Blyth, {?at. 'P, 49; ,Jerdon, Mam" p. 130; Blyth" Mam. 
Bl1~d8 BUr1Jla, p. 26. 

Y ()Ung, Assamese ,; Myouk .. kg,a (Monkey-tiger), Burmese jUntarong, 
Malay. 

Tail nearly as long astbe head and body, very thick at the base" 
clothed with bristly, long, str,aggling hairs, longer than those of 
the body. Fur coarse and long, som'e piles longer ,than the 'rest of 
tbe fur, especially on the back: 

In the skull the bony palate runs back for a considerable distance 
aboyethe posterior nares. No pt(\rygoid fossa. 

/' 

Colour. Black, more or 'less grizzled ,on the head and outside of 
the fore limbs, and sometimestb~oughout the 'body_ .Fur and under­
fur either black throughout or brown at the base. On the head 
and o~tside of the fore limbs, and often on the back, there is a ,sub­
terminal · grey or rufous-grey ring on ,the longer hairs,. In young 
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specimens there are long grey or rufous tips to the fur. The ears 
have a white border, but the tufts are black. 

Di1nensions. Head and body 28 to 33 inches, tail 26' to 'J7. An 
adult female skull mea~ures 4·95 inches in basal length, and 2°95 
in breadth across the zygomatic arches. 

Distribution. From Assam, throughout Arakan, Tenasserilu, Sianl, 
and the Malay Peninsula to Sumatra and Java. The reports of 
this animal's occurrence in the Hirnalayas are of doubtful accuracy. 

Habits. Like the p(traclo~vuri, Arctictis is omnivorous, living on 
small mamnlals, birds, fishes, earthworms, insects, and fruits; it is 
also nocturnal and arboreal, its po\ver of climbing about trees being 
In nch aided by its prehensile tail. It is rather slow in its move­
Inents. Its ability to suspend itself by its tail has been questioned, 
but Blyth has shown (J. A. S. B. xvi, p. 864) that the young at all 
events can support itself by the extremity of the tail alone. Blyth 
also remarks that it is the only kno\vn placental mammal \vith a 
truly prehensile tail in the Old World. 

This species inhabits ,vild forests, and, o\ving to its nocturnal 
and retiring habits, is seldom seen; it is said, however, to have a 
loud ho\vl. It is naturally fierce, but \vhen taken young is easily 
talned, and becomes very gentle and playful. Of its breeding 
nothing appears to be known. • 

The only remaining lnember of the Viuerrince found in South­
eastern Asia that requires notice here is Gynogale b~nnetti, a re­
markable aquatic type, somewhat resembling an otter in form. It 
is of a red-bro\vn colour, with the feet \vebbed, and rather less naked 
beneath than in P(trado,1Jurus, 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..c:E. 

Besides the characters already enumerated, most of the mena bers 
of t.his subfamily present the peculiarity of the anus opening into 
a sac-like depression; but this character is ill-marked or absent in 
SODle 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 \vithin the Indian area is Herpestes, the 
various subdivisions, such as Urv((, Taniogale, &c., raised to generic 
rank by Hodgson, Gray, and others, not being dis.tinguished by 
characters of more than specific im portance. 

Gen.us HERPESTES, Illiger, 1811. 

Syn. Mangusta, Olivier ?; Ichneumon, LaCt~p. nee L.; Mu,ngo8, Ogilby; 
U,·va, Mes6oellza, IIodgson; OSlneteetis, (lalogale, Galerella, Ca­
lietis, Tt:eniogale, Onychogale, Gray. 

Body long and slender, limbs short, muzzle pointed. Ears very 
short and rounded. Tail, in lllost species, long and conicEA, being 
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generally thick at the base, and covered wit.h long hair. The feet 
"are plantigrade, the extent to \\,hich the under surfaces of the 
tarsus and carpus are naked varying in different species, extending 
in some to the heel in the hind feet, ,vhilst in others the proximal 
portion of the tarsus is hairy belo,,". The fur is coa.rse, and the 
longer hairs ringed or annulated, that is marked \rith alternating 
dark and pale spaces. Toes five on all feet. M-ammm usually 3 
l)airs, but occasionally 2. In seyeral species, and probably in all, 
there are anal glands. 

D ·· · 6 1-1 4-4 2-2 T th f th 1 · entitIon: 1. 6' c. 1-1' p. 4-4' Ill. 2-2. ee 0 e rno ar senes 
\,"it,h strong, sharply-pointed cusps. Vertebrro: C. 7, D. 13, L. 7, 
S. 3, C. 21-29. The bony orbits in the skull are, as a rule, com­
plete in adults, in \vhich there is a considerable cont,raction in the 

Fig. 34.·--Skull of Herpestes 'l,itlicollis. 

breadth of t.he cranium behind the long postorbital processes. 
This is much less conspicuous in young skulls. The bram-case 
behind the postorbital process is very long, ,vhen compared with 
the Dluzzle. The bony palate is contiI:1ued above the posterior 
nares for a long distance behind the Inolars; t.he pterygoid bones 
are very shor ~ and there is no true pterygoid fossa, the pterygoid 
process of the alispbenwd forming a short, broad fossa that termi­
nates posteriorly just at the posterior opening of the alisphenoid 
canal, close to the anterior extre~ity of the pterygoid it8elf. 

Some of the species of this genus are African, one, H. icltneumon, 
extending to Spain; others a,re Indtan. The African have been 
recently revised by Mr. Oldfield Thomas (P. Z. S. 1882, p. 64) ; the 
Oriental by Dr. Anderson, in his 'Anatomical and Zoological 
}{eseaItehes.' I ent.i..rl.lly agree \\~ith the latter in his generic "jews; 
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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 clim bing trees. They are active, bold, and 
predaceous,r.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. rnungo. They live ill 
holes in the ground, hollo\v trees, and similar places. When angry 
or excited, they erect their long hairs, and especially those of the 
tail. 

Sy nop.~i8 of Indian, OeylJnese, and BUl'1nese Species • 

. A. No neck-stripe nor black tail-tip. 
a. Fur close and short, longer hairs of back 

with 4 or 5 rin~s of colour: size small. 
a'. 1.'arsus and hlnd foot without cla,vs, 

under 2 inches long . . H. aUl"opunctatus, p. 121. 
h' Tarsus and hind foot "rithout claws, 

more than 2 inches . .• .. H. bir1nanicus, p. 12~. 
b. Fur longer, long hairs of back with more 

than 5 rings; size lal·ger. 
a'. N aleed sole exfending to heel. Colour 

grey or rufous . ... . H. 11lUn!lo, p. 12:1. 
Il. Naked ~ole not extending to heel. 

a". Size lnrge; tarsus and hind foot about 
3 inches. Colour dar}! brown griz-
zled . . . . . . . . . H. jus(Jus, p. 127. 

1/'. Size smaller; tarsus and hind foot 
under 2'7 inches. Colour dark brown 
or rufous. H.fuivescens, p. 127. 

B .. A. black tail-tip, no neek-otripe " . H. 8mithi, p. 126. 
C. _t\. blaclr tail-tip and black neck-stripe H. vitticollis, p. 128. 
D" No black tail-tip, a ,vhite neck-stl'ipe H. urva, p. 129. 

58. Herpestes auropunctatus. T he small Indian Mu-n:r;oose. 
Mangusta auropunctata, Hodgs. J. A. S. B. v, p. 2a5 (1836). 
Herpestes nipalensis, Gray, Gnarleswortlt"s Mag. N. H. i, p. 57~ 

(1837); Jerdon, Ma'ln. p. 136. 
IIerpestes pallipes, Blytll, J. A. S. B. xiv, p. 346 (1845); xv, p. 109. 
lIerpestes per~icus, Gray, P. Z. S. 1864, p. 554; W. Blanf. P. Z. S. 

1874, p. 662; Anderson, An. Zool. Ref. p.174. 
IIerpestes auropunctatus, .Anderson, t'bid. p. 172 . 

... lfusk-'i-Khou'I°'lnil, Persian; 1.111, J{ashmir. 

Size small. Fur short, even, close, mod.erately harsh, that of 
the tail considerably longer than that of the body. Tail, \l,ithout 
hairs at ena, 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. 

Oqlour. "r arying frolll light grey to dusky brown, luinutely' 
speckled "'ith \rhite or yello,,·. Lo\rer parts pa~er and mort uni-
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form, or in weatern varieties whiLe, and \vithout any annulation 
on the hair. Dorsal fur brown at the base, then for some distance­
pale brownish grey or yello\v, the longer hairs' beyond this are 
blackish brown, then very pale bro\vn or white, and, in some cases, 
tipped dark. Hairs of the tail \vith 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 vice versa. 

Dintensions. Head and bod,r 10 to 12 inches, tail, without hair 
at end, 7 to 10, tarsus and hind foot without cla\vs 1·7 to 1·9; 
weight of a large male 18 ounces. A male skull measures 2·3 
inches in basal length, 1·15 bro!td across zygomata. 

Distribution. Throughout Northern India, being found in t.he 
lower Himalavas from 8ikhim to Kashmir, in the North-west Pro­
vinces, Punjab, Sind, Baluchistan, South Afghanistan, and Southern 
Persia. To the eastward COlnlnon in Lo\ver Bengal about Calcutta, 
and found at Midnapur, but not recorded furt/her south. in the 
Peninsula. This species is found at Chittagong, and rang~s through 
Cachar and Assam to Upper Burma, \\,here it was procured by 
Anderson at Bhamo. It has not been found in AraImn, Pegu, or 
Tenasserim, but a single specimen, possibly imported, was obtained 
by Cantor in the Malay Peninsula. This is now in the British 
l\IuseuDl, and is undistinguishable from Indian specimens. 

Varietie.~. The Western form, found in Sind, Baluchistan, and 
Southern Persia, is very much paler and -greyer in colour than 
Bengal and Himalayan skins usually are, and was distinguished 
b\' Blyth as H. p((,llipes, and by Gray subsequently as H. pe'rsiC'lts. 
This \vas tornlerly classed separately by Anderson and myself. As, 
however, every intermediate gradation in colour can be found, I 
do not think the distinction can be Inaintained. The pterygoids in 
the skull of the pale-coloured variety are closer together anteriorly, 
and diverge more behind; but I can find no other difference, the 
discrepan~ies in breadth of the skull noticed by Anderson not 
being constant. 

Habits. Nothing particular appears to have been recorded about 
this form, \vhich is an active, inquisitive little aniolal, frequently 
seen in the daytime about bushes, hedgerows, and cultivated fields. 
The babits, 80 far as known, resemble those of H. mungo. 

59. Herpestes birmanicus. The small Burmese Mungoose. 
IIerpestes auropunc~tus birmanicus, Tltomas, A.. M. N. H. sere 5, xvii, 

p. 84 (1886); ide P. Z.8. 1886, p. 58. 

Size larger than that of H. auropunctatU8, which this species re­
sem bles in the shorb, 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. 

OOlOU1". Dark bro\vn, minutely speckled "yith grey or yellowish 
grey throughout, lo\ver parts very little paler than upper. U nder-
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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. 

Dimension.'. Skins measure: bead and body about 14 or 15 inches,. 
t.ail "'ith hair 9 or 10, tarsus and hilld 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 t\VO specimens 
from Burma, one collected by Captain Wardlaw Ramsay, the other 
obtained by l\ir. Oates in Pegu: a third specimen ,,'as collected by 
Mr. H~me in Manipur. I have also a skin from eachar. This 
species probably replaces H. auropunctatU8 in Burma and some of 
the other countries east of the Bay of Bengal. 

60. Herpestes mungo. The common Indian Mungoose. 

Viverra mungo, (i'lnel. Syst. Nat. i, p. 84 (1788). 
Herpestes frederici, Desm. Dict. Sc. Nat. xxix, p. 60 (1823). 
Herpestes malaccensis, Fischer, Syn. Ma1n. p. 164 (1829); Blyth, Cat. 

p. 51; Jerdon, Mam. p. 134. 
~Iangusta (HerpesteA) nyula, Hodgson, J. A. S. B. v, p. 286 (1886). 
~IR.ngu8ta lUUDO'08, Elliot, Mad. JOU1·. L. S. x, p. 102. 
Herpestes pallidus, Wagnel',Schreb.Siiugetk. Supp. ii, p. 311, pI. cxvi G; 

Anderson, An. Zool. Rea. p. 181. 
Herpestes griseus, Kelaa1°t, Prod. p. 41; B~1Jth, Cat. p. 51; Jerdon, 

Ma1n. p. 132; Stoliczka, J. A. S. B. xli, pt. 2, p. 227; Tho1nas, 
P. Z. S. 1886, p. 66, note; nec Ichneumon gliseus, Geotfr. 

Herpestes ferrugineus, W. planf. P. Z. S. 1874, p. 661, pl. lxxxi. 
Herpestes o.ndersoni, Murray, Vertebrate Zoology of Sind, p. 34 (1884). 
Herpestes mungo, W. Blanf. P. Z. S. 1887, p. 631. 

N elval, N elvala, Nyul, or N elvar, Dnor, Basu, H.; Ma'll!/Us, in the 
Deccan and Southern India.; Bin guida'ro, Sararn,bltmiJui, Ho Kol; Koral, 
GODd.; Mungli, Can.; Mangisu, Yelltawa, Tel.; Kiri or Kil·pilai, Tam. ; 
Kili, Mal.; Mugatea, 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. 

Oolou,,-. Greyish brown, speckled with white or pale grey, some­
times with 8 ferruginous tinge on the head and feet. A variety is 
ferruginous throughout. Lower parts paler. Underfur light 
bro,,"n, 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 t.he hairs of the back. The dark and light 
rings are generally of nearly equal length, but occasionally thA pale 
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rings are longer than the clark. The fips are often rufous bro\vn. 
Cla\vs dark bro\vn. 

Dimensions_ Head and body 15 to 18 inches, tail 14 to 15 ; \veigbt 
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 lneasures only '2,-7 incbes by 1·5. 

Dist1·ibut~on. Found throughout the peninsula of India, from the 
Himala.va~ to Cape Comorin, and also in Ceylon. H. mungo ranges 
on the ,,-est to Sind and Afghanistan, and doubtless, into Baluch­
istan. I have a specimen of a peculiarly pale colour \vith very 
long hair fl'om Hazara, west of Kashmir, but this species is not 
kno,vn to be found on the Hima1ayas at any elevation further east, 
t.hough common near the foot of the hills. I t occurs throughout 
Bengal, and is said to be found in ASSaD); but it has not been 
observed in Burma, and the single specimen obtained by Cantor in 
the l\Ialay Peninsula may yery probably have been imported, 
whilst the original derivaiion of Cuvier's type of H. malaccensis 
from l\falacra is very doubtful. 

V(l'rieties. Blyth and J erdon distinguished th-e Bengal race as 
H. 1nalaccensis. This is generally' darker in colour, wit·h the bead 
and legs more rufous, but SOlne Bengal specinlens are similar to 
t hose from Southern India, and there appears to be no constant 
distinction, either in colour or size. A richly ferruginous form is 
found in Sind, besides the common grey type, and is a \\'ell-marked 
variety _ On I:tccoullt of the coloration and some apparent differ­
ences ill the skull, I distinguished this as H. ferrugineus, but the 
skull characters appear due to immaturity. A very large, old 
example of this ferruginous variety is the t,ype of l\fr. Murray's 
H. _andersoni, \vhich he has yery obligingly sent. to me for com­
parIson. 

Habits. The comnlon nlungoose is found in hedgerows, thickets, 
groves of trees, cultiyated fiel(!s, banI,s of streams, and broken 
bushy ground, but not commonly in dense forest. It is often found 
about houses. It lives and br~eds in holes dug by itself. ,T ery 
little appears to be kno\\'n of its breeding-habits. It is often seen 
in pairs; the young are three or four in DUlnber, and are produced 
in the spring. 

The food of this animal is ,·aried. It lives prinl'ipally upon rats 
u,1lc11nice, snakes and lizards, such birds as it can capture, eggs 
find insects, but it eats fl"uit nt times. The stomach of one killed 
llear Secunderabad contuined, u( cording to McMaster, a quail, 
a small "'asp's nest, a lizard (Calofes versicolor), a number of 
insects, and part of a custard app]e~ The mungoose is sanguinary, 
and destructive, and \vhen it gains access to tanle rabbits, poultry, 
or pigeons, it, Jerdon says, "commits great havoc, sucking the 
blood only of several." He adds, "I have often seen it make a 
dash into a verandah ,,"here some cages of mynahs, parrakeets, &c. 
\r~re L'iaily placed, and endea"our to tear them from their cages." 

The mungoo~H is 'easily tamed aud becomes thoroughl~' domesti-
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cated, very much at.tached to its owner, intelligent 'and 3lnusil1g. 
An excellent account is given by Sterndale (Nat. Hist. Ind. Manl. 
p. 223) of one that he had tame, and that died of grief ,,"hen 
separated for a time froID its master. The itinerant sho\vmen, 
\vho are comlnon throughout India, are frequently accompanied 
by a tame mungoose, and most of the fights between these anitnals 
und snal{es that are witnessed by Europeans are, ,,"aged by such 
tame individuals. As is so commonly the ease, a tarne mUllgoose 
will doubtless attack a much lDore formidable opponent than a 
wi1~ one \fould. Sterndale's mungoose once attacked a grey hound, 
and mortally injured a male bustard, Eupoclotis edwarclsi, a bird 
'ubout six times the \yeight of its assailant .. 

l\IllCh has been \vritten about the com bats bet\veen this anilnal 
and venomous snakes, and about the inllllunity of t.he mungoose frolu 
the effects of the serpent's bite. The prevalent belief throughout 
oriental countries is, that the mungoose, \yhen bitten, seeks for an 
antidote, a herb or a root known in India as rnangusuJail. It is 
scarcely necessary to say that the story is destitute of foundation. 
There is, ho\vever, another view supported by some evidence, that 
the nlungoose is less susceptible to snake-poison than other aniluals. 
The mungoose is not al,,'ays willing to attack, though at other 
times he is ready enough to fight. I have not seen many com bat~, 
but so far as I can judge from the few I have \vitnessed, J erdon 
and Sterndale are correct in their vien' that the mungoose usually 
escapes being bitten by ,his wonderful activity. He appears to 
,,'ait, until the snake makes a dart at him, and then suddenl v 
pounces on the reptile's head, and crunches it to pieces. I ha\"e 
seen a lunngoose eat up the head and poison-gland~ of a large 
cobra, so the poison must be harmless to the mucous melnbrane of 
the former animal. When excited, the mungoose erects its long 
stiff hair, and it Blust be very difficult for a ~nake to drive its 
fangs through this, and through the thick skin which all kinds of 
Herpestes possess. In all probability a Dlungoose is very rarely 
scratched by the fangs, and, if he is, very little poison can be 
injected. It has been repeate1l1y provsd by experiment that ,3 

mungoose can be killed, like 8.ny other animaJ, if properly bitten by 
0. venomous snake, t.hough even ,in this case the effects appear to be 
produ~ed aft.er a longer period than with other manlmals of the 
same Size. 

The mungoose is an excellent ratter, soon clearing a house of 
rats and mice. A tame individual in London is said 10 have killed, 
on one occasion, a dozen full-gro\vn rats in less than a minute and 
a half. Within the last fifteen years the introduction of H. mungo 
into .Talnaica is said to have resulted in a saving of from £100,000 
to £150,000 annually, owing t<1 the decreased number of the rats 
\vhich dest.roy the sugar-canes (P. Z. S. 1882, p. 712). 

The &ry of this ID1\ngoose, according to Sterndale, is a grating 
mew, varj~d occasionally by a little querulous yelp, which seems to 
be given in an interrogativ~ mood, \vhen the animal is sea\;ching 
for anything; ,,-hen angry it gro\\rls lnost audibly for so slnall 8 



126 VIVERRID&. 

beast, and the gro",ling is generally accompanied by a. bristling 
of the hair, especially of the tail. It is cleanly in its habits, and, 
after feeding, picks its teeth wit.h its cla,,'s, 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 Geoffroy's Ichneumon griseus, which does not, I think, 
belong to the Indian animal at all; \\"hilst Gmelin's name, derived 
from tbe Mungos or Viverra mungos of Kaempfer and Linnreus, 
clear~y by its name and description "'8S intended for the comm~n 
Indian'mungoose, and has priority by more than twenty years. 

61. Herpestes smithi. The ruddy MUl1goose. 

Herpes!es ~mith!i, q1-ay, CharlesllJo'rth's MOll- 1!tat. Hist. i, p. 578 
(183/); ~'d. P. Z. S. 1851, p. 181, pl. xxx; Blyth, Cat. p. 50 ; Jerdon, 
Matll. p. 135; Anderson, An. Zool. Res. p. 176. 

Herpestes thysanurus, Wagner, j[ii,nch. Gel Atlz. ix, p. 440 (1839) ; 
Sckreb. Sauget/". Supp. ii, p. 301. 

Crossarchus rubiginosus, Wagner, &hreb. Sauget". Supp. ii. p. 829. 
Herpestes ellioti, Blyth, J. A.. S. B. xx, p. 162. 
II erp~stes ru biginosus, Kelaart, Prod. p. 43. 
IIerpestes jerdonii a'll,d Calictis smithii, G1°ay, P. Z. 8. 1864, pp. 550, 

565. 
Herpestes monticolus, Jerdon, Mam. p. 135. 

Konda yentava, Tel.; Erbna-kiri-pilai, Tam.; Dito, Cing. 

:Fur long, harsh, nnd 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 differing but little from that of H. mungo, except that the 
mesopterygoid fossa is narro\ver, and the pterygoids diverge 
sligbt.Iy behind. The teeth are a litt.le larger. 

Oolour. Varying from light bro\vnish grey speckled with white 
8S in H. '1nungo, to rufous or iron-grey, a mixture of black, ferru­
ginous red, and \vbite. Tpe terminal portion of the tnil, 3 or 4 
inches long, jet-black, passing into ferruginous proximally, re­
Dlainder of tbe tail concolorous with tbe body. ~Feet gener~ly 
darker, rufous brown or blackish. Lo\\"er parts sometimes pa.ler 
than back. Underfur grey to greyish bro,,'n, longer hairs with 
alternations of \"bite and dark brown or black, usually four rings of 
each; tip from light brown to deep ferruginous, almost blood-red. 

Dimensions. Head and body about 20 inches, tail 19. Some 
measurem~nts are smaller. A male skull measures 3 inches in 
basal length, and 1·7 broad across the zygomatic arches. 

Di3tribution. Tbis species has a wide range in India, being 
found throughout the peninsula and Ceylon. Jerdon obtained it 
near Madras, near N ellore, and at the foot of the Ni1giris; Col. 
McMaster at Ga\vilgurh, Berar. Mr. Ball found it in Singh­
bboom ; I procured "'liat I believe was this species in the Rojpipla 
hills east of Surat; there is a skin in Mr. H unle's collection from 
8tbnbfiur in Rajputalla; and the type of H. th.ysanu,,.us, which is 
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probably the same, was a Kashmir specimen. This form h88 not., 
however, been met ,vith in the North-west Provinces or Bengal. 

Varietie8. The type of H. smithi is a very rufous skin, whilst 
t hat of H. je'rdoni is almost as grey as H. mungo. But there is 
much Ynriation, and in this as in other species the amonnt of 
rufolUJ coloration is evid~nt.ly very variable. The skulls are 
precisely sinli1a"r. The measurements also show a remarkable 
Yariation, and it is just possible that a larger and a smaller form 
are confounded. 

Hab·its. Very little has been recorded. The ruddy mungoose is 
chieB y found in thick forests. 

62. Rerpestes fuseus. The Nilgiri brown Mungoose. 

Herpestes fupcus, u,r aternouse, P. Z. S. 1838, p. 55; Jerdon, Ma1n. 
p. 136; A.nderson, An. Zoot. Res. p. 184, pI. viii, figs. 1, 2 (skull). 

Size large. Tail a little sbort~r than the head and body. Hair 
on the tail longel~ than on the body. Fur long, not very harsh; 
underfur dense, long and ,,-oolly. Naked sole not extending to 
the heel. 

In the only skull exalllined the orbit is nearly perfect. The 
pterygoid bones are parallel and peculiarly eYerted, being convex 
inside nnd concave externally. The second and third upper pre­
tnolars ,,·ith distinct anterior cusps. Last lo\ver molar with three 
anterior cusps instead of t",'o. 

Oolour. Blackish brown, minutely speckled with yellow or brown­
ish \vhite. Tail rather darker. Feet very dark. Underfur hair­
bro\vn, longer hairs ,,'ith alternating rings of blackish bro\\·n and 
yeUo\v or yello,,7ish white, three or four of each, the dark rings 
much longer than the light. 

Di,nOensions. Head and body 18 inches, tail with tbe hair at end 
17; basal length of skull 3'2, zygomatic breadth 1'95. 

Distribution. The Nilgiri and Travancore hills, and probably 
some other hill-ranges of Southern India. Anderson adds Ceylon, 
but \\-ithout giving any authority, and I feel doubtful \vhether 
H.fuscu.s is found there, for it appears to be replaced by H.fulvescen,s. 

Habits. Very little is known of this fine mungoose except that it 
inhabits the dense \voods upon the Nilgiri hills, where it ,,7as 
obtained by Jerdon. It ,,'as procured in Travancore by Mr. 
Baker (J. A. S. B. xxviii, p. 283). 

63. Herpestes fulveseens. The Oeylon brown MUt~goose. 

IIerpestes ful rescens, Kelaart," J. A. S. B. xx, p. 162 (1851), xxi, 
p. 348; 'id. Cat. p. 52. 

llerpestes flavidens, Kelaal·t, J. .A. S. B. xx, p. 184; ide Prod. p. 44. 
Cynlctis maccarthire, Gray, P. Z. S. 1851, p. 131, pI. xxxi. 
Onycbogale maccarthire, Gray, P. Z. S. 1864, p. 570. 
Herpestes luaccarthire, A.nderson, An. Zool. Res. p. 178. 
Herpestes ce)' lanicus, H. Nevill, Tapl'obanian, i, p. 62. 

Rtl1n-1Iulgalea, Cing. 
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Size of a small H. 'tnu)lgo. Naked sole not elttending to the 
heel. Tail \vithout the hair at the end about three qua.rt.ers the 
length of the head and body- }'ur less harsh than in most species 
of the genus, long, "'ith a thick woolly underfur; hair of tail 
but little longer than that of body. 

In the skull the orbit is imperfect (apparent]y from immaturity, 
however), and the pterygoid bones parallel. 

Oolour. Normally dark bro,,;n speckled \vith dull yellow, but 
SO)De specimens are paler. Lo\,'er parts nearly as dark as upper ; 
feet dnsky. Tail the same colour as t.he body. Underfur brownish 
grey, darker near the body, the longer hairs of the back with, 

alternating rings of pale bro\vnish yello\v and dark bro"rn, three 
or four of each, the basal and terminal rings pale. Claws brown. 

Di'lnensions. Head and body 16! inch{ls, tail 12t. The skull 
measures 2-7 inches in basal length, and 1-45 in zygolnatic breadth. 

Distribution. Peculiar to Ceylon. Kelaart's sp~cimens ,vere froln 
the hill-rflgion to the e;outh; Gray's type ,,·ns sajd to be from 
J niIna, but had evidently been kept. in confinement. 

Kelan,rt's t\VO names fulvescens and flavidens ,~?ere published in 
a paper read before the Asiatic Society of Bengal, March 5th, 
1851 (J. A. S. B. xx, p. 287). The former occurs first, and is in 
every \",ay preferable. Gray's nanle ?naCjmrtltire ,,"as given in a 
paper read before the Zoologic-al Society of London, l\fay 13, 1851. 
It is clear thut Kelaart's name is the earlier. Gray at first referred 
the species to Gynictis, a South-African genus of ·Herpestinoo ",·ith 
but four toes on each bind foot, and subsequently made H. rnaccarthice 
into a special genus Onychogale, a.ppnrently on account of its lung 
fore cla,,,s, a character ,,·hich, as .A nderson has pointed . out, ,,·as 
entirely due to the type baying been kept in confineluent. 

Some ~kins are paler and 1l10re rufous t.han others, anel one in 
the British Museum is pale sandy. The normal colour is very 
sinli1ar to that of H. javanic'lts, ,vhich nlay be dist inguish~d by it s 
shortt'r toil. H. fulvescens is clos~ly allied to H. !uscus, \"hic~ it 
appears to represent in Ceylon, and from u,hich it is chiefly 
distinguished by its llluch smaller size. 

64. Herpestes vitticollis. The st~'ipe-neclced Mungoose. 

Herpestes vitticollis, Bennett, P. Z. S. 1835, p. 67; Kelaart, Prod. 
p. 42; Jerdon, M al1~ p. 137; Anderson, An. Zool. Res. p. 188, 
pI. ix, figtl. 3, 4 (slrull). 

Mangusta vitticollis, Elliot, Mad. Jour. L. 8. x, p. 103, with coloured 
pInte. 

Lol"o-'JJlugatea, Cingalese. 
This is the lal gest species found in Asia. Tai1, including the 

long hair at the end, about. three quarters the length of the hflad 
aud body, ,vithout the terminal hair about. three fifths. ~rhe fur long 
and harsh, that on the taillol1gest. Sole of the hind foot naked to 
t.he heel. 

In the skull the bony palate rUllS far bac]\:, considerably nlore 
than half the distance bpt.\\'een the posterior upper molars and the 
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end of the pterygoids, \vhich diverge' slightly. Teeth large, the 
hindlnost upper and lo\ver molars broader in proportion than in 
any other Indian ~pecies. 

Oolour. Varying from grizzled dusky iron-grey to rich unspeckled 
ferruginous or chestnut-red, t.he red colour being frequently confined 
to the hinder part of the body and tail, the head always iron-grey 
abo\'e. A black band do\vn each side of the neck from behind the 
ear to the shoulder, \vith a paler or more rufous area above and 
below the band. Legs and feet un speckled dark brown or black, 
and a long black tip to the tail. Fur brown at the base, the longer 
hairs \"ith alternating rings of pale yello\vish 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. 

IIabits. But little known. J erdon remarks that froln its size, 
t.his species must be very destructive t.o game and the small~r 
quadrupeds. It is often seeu 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 follo\\red to earth, and 
they then began to burrow. Suddenly t.hey started off at full pace in 
pursuit of something, probably, McMaster suggests, a hare, which 
had bolted from another opening of the burro\v. 

65. Herpestes urva. The crab-eating .J.."11ungoose. 

Gulo urV3, Hodgson, J. A. S. B. v, p. 238 (1836). 
Urva cancrivora, Hodgs. J. A. S. B. vi, pp. 561, 5G4; Jerdon, Mam. 

p.138. 
Mesobema cancrivora, Hodgs. J. A. S. B. x, p. 910; Calc. JOU1'1l. 

N. H. ii. p. 214. . 
Herpestes urva, Ande1'son, An. Zool. Res. p. 189, pI. ix, figs. 5,6, skull. 

Arva, Nepalese. 

Size largp., approaching tha~ of H. vitticollis. Form more robust 
t.han 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 t.he distance to the heel. Mammre Q, 
ventral. Two anal glands, one on each side, wit.h external 
orifices. 

In the skull t.he orbit is probably complete in old specimens. 
The terlninatioll of the bony palate above the posterior nares is 
concave. 

00 lour.. Dusky iron-grey, or blackish with a greyish surface 
caused by the long \v hit.ish tips to the hairs. A well-unarked 

K 
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narrow white stripe runs along each side of the neck ,vom the, an~le 
of the m,outh totheshoul,der. Head dark blwown, speckled "'ith 
white; legs and feet the same, but without 'any \vbite, the feet ,often 
'bl.ck. The woolly underfur da.rk brown at the base, then pale 
bto'A'nish yeUo\v" t·be longer bairs brown close to tbe skin, then 
ligbtbro'wn oryellowish bro\vn like the !Inderfur for a c?~'side~ble' 
lengtb, next black, also for a long dIstance, and whltlsh at the 
tips,. 

--- -~--

Fig. 85.-Herpestes fer,ua. 

Dimensions. Head and body 18 'to 21 inches; tail \vitbout the 
hair at the end 11 to 12; weight (of a sm,lll specimen apparently) 
4 pound,s. A s}[ull measures 3-a inche,s in basal length and 2 in 
zygomatic breadth. . , 

Distrib,ution. Tbe south ... eastern Himalayas 'at lo\v 'elevations, 
Assam, Arakan, Pegu, Tenasserim, n.od Sout,hern China. 

Habit,. The heavy form ,of this nlungoose is probably connected 
"'ith sOlnewhat ditferent habits front those of t.he typical species, 
8uch ,as H. '1nungo. According to 1lodgso'n H. ur,va is some\\,:hat 
aquatic, and lives chiefly on frogs ,and crabs, \vhich abound in 
the HilnnJayan and Burmese streams. Like other species, it lives 
in !boles in the ground. 

The anal gIII.nds &l'e about the siz,e of 8 cherry, and the animal 
bas the 'power of squirting out a footi'd fluid ft'om tbem -backwards 
,vith gren.t force. A d,escriptioll of these ,glands has been gh'en -by 
Dr. Cl\lnpbell'(J. A. ,S. B.vi, p. 565). 

T,\·o InOl~ species of the :genus, H. javanicu8 and H. l)'J-ackyurus, 
both of large size, :are found in the Malay Peninsula and in some of 
the islands; '" hilst a thir,d form" H. 8e11f.itorquatu8, is peculiar to 
Borneo. Some otber Malay opecies ba,'e been described, but nPl)ear 
doubtfully dhstiuct. -
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E'amily HY~NIDlE. 

The last family of the 2Eluroidea that is found in the Indian 
area is represented by a single species, the common striped hyrena. 
But t\VO other species exist, both African. All resemble dogs 
more than cats, but are nlore nearly related to the Viverrida, and 
especially to the Herpestine subfalnily, than to either Felidre or 
Oanida. 

The head in byrenas is la.rge and slightly elongated, the tail 
moderate, limbs rat.her long; the hallux and pollex are wanting, 
the tar~us and metatarsus entirely hairy. The feet have a Inedian 
or plantar pad and one to each digit. The animal is truly digiti­
grade. The cla\vs are but slightly clu'ved, strong, blunt, and non-
retractile. . 

The skull is renlarl\able for the great development of the sagittal 
crest, serving for the attachment of the po\verful tern poral muscles. 
'l'he zygoruut.ic arches are very strong. The auditory bulla is in­
flated but not diyided; the paroccipital process distinct; there is 
neither alisphenoid canal nor pterygoid fossa. The palate extends 
buck but a short distance behind the posterior mdlars. The teeth 
arc ,,'ell developed, the upper sectorial being particularly large. 

By most naturalists all living hyrenas have been classed as one 
genus, but some 'vr~ters .of late 'have distinguished the ..¢\..frican 
spotted hyrena as Orocu,ta, on account of its having lnuch smaller 
upper true nlolars ,,·ith but one or t\VO roots, less developed lo\vel" 
true molars, no mane, and some remarkable peculiarities about the 
female genital organs ('V3tson, P. z. S. 1877, p. 369, 1881, p.·516; 
and Mivart, ibid. 1882, p. 198). 

Genus HYlENA, Brisson, 1756. 

D .. · 6 1-1 4-4 1-1 Th t .. . entItlon: 1. 6' c. 1-1' pm. 3-3' m. 1-1. e OU er InCIsors 
much larger than the inner, canines and premolars large. 17" pper 
sectorial teet,h very large, forIned of n. distinctly trilobed blade and 
u, moderately developed inner tubercle at tlie anterior extremity of 
the tooth. Upper Illolar small and placed tra~lsversely' close to 
the hinder edge of the sectorial, as in cats. Lo\ver sectorial con­
sisting of but little more than the bilobed blade. Vertebrre: c. 7, 
D. 15, L. 5, S. 4, C. 19. 

The anatomy of the hyrena has been described 'by Daubenton in 
Buffon'~ , Histoire Naturelle,' vol. ix, p. 280. 

Fossil species are numerous,. and no less than five hnve been 
recognized in the Si\valik beds of the Punjab, besides one species 
of an allied genus, called Lepthycena by Lydekker. Remains of 
the African H. crocuta have ·been found in caves near KClrnul, 
Madras. 

K2 
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Fig. 3G.--Skull of Hya:na striata. (Guide to the Galleries of MUlnmalill., 
British Museum.) 

• 60_ Hymna striata. TIle striped Hyana. 
IIyrona striata, Zi'l1l11l. Geog. Gesch. ii, p. 256 (1780); Blyth, Cat. 

p. 44; Jerdon, Mal1~. p. 118. 

Lul"ar ba.qlta, Lakar bl~fJlt 01' Lal~ra, Jh£1"llk, Hondar, Harvii.qll, Ta1·as, 
lI. in various districts; 1'aras also l\fahr. and Sindhi; Cherak, Sindh; ; 
Aptar, Baluchi; Renltra, Gond ; Rebar kula, Ho 1(01; Der/",o Tud, Paharia 
of ~aj luehal; Dltopl'e, I(orl{u; Kirba and Kut-ki1oha, Cnn.; DUl1l'lll 
gfindu: Korna gU)tclu" Tel.; lcalletltai-l~orac/ti, Tam, 

Tail about three sevenths the Jength of the body, and clothed 
\vith long hair. IIair of the median line on the neck and back 
long, forluing a crest or mane. The hind legs considerably bent 
and shorter t.han the fore, the hiud feet much snlaller than the 
fore feet. A large post-anal glandular pouch receiving the secre­
tions o~ the large anal scent-glands. 

The upper true molfl,f \vit,h t.hree roots; lo\ver trne molar with an 
inner tubercle and a \l~ell-developed talon or heel. 

Oolour. Dirty grey, with narro\v transverse ta\vny or blnckish 
stripes on the body and legs. 

·Din~ensions. Head nnd body 3! feet, tail \l7ith hair ~!. Skull 
S'5 inches in basal length, 0-4 broad across zygomatic arches. 
'V eight of an' adult 74 Ibs. 

Distl'ibution. Throughout the Peninsula of India, rare in forests, 
nbnndnllt in hilly open country. It is very COlumon throughout 
Central and N ol'th-\vestern Inc1in, and extends through S"uth­
\Vesterll Asia to Northern Africa. It has not been recorded fronl 
Ceyion or east of the Bay of Ecngal, and is rare in LO\l'er 
Bpllgal. 
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Habits. 1'he hyrena is lllost conunon· in the drier parts of India, 
and its chief haunts are rocl{y hills and deep· ravines. I hnve on 
r.;everal occasions turned hyoonas out of grass or bushes, and J erdon 
notices having met ,,,ith some in sugar-cane fields; but as a rule 
this animal remains in the daytime in caves amongst roc]{s, or in 
holes, dug by itself, in the sides of hills or of rayines. 

It is a nocturnal animal, and although un occasional individual 
luay be met ,vith returning to its den in the early morni1lg, its 
rambles are usually commenced a-i:ter sunset and ended before sun­
rise. During the night it roams far and \yide, and no tracks of 
\vild animals are more COJnmon, in the countries ,,-here it is found, 
than its unmistakable footprints, yery like a dog's in shape, but 
\vith the Dlarks of the hind feet conspicuously smaller than those 
of the fore feet. U nli]{e the spotted b}rona, the striped species 
appears to be solitary in its habits, and it is rare to Ineet "ith more 
than tw'o together. 

~rhe principal food of the hyrena consists of the carcases of 
animals that have died of disease or been killed by beasts of prey, 
and ye'ry often it carries off portions of the body to its den. I 
once shot one that ,vas carrying an-ay the hind leg of a ni1gai. 
'1'he po\verflll ja\vs n,nd large teeth are adnlirably adapted for 
crushing bones, which are consumed by hyrenas, after the flesh has 
been picked off by vultures and jackals.. Occ8-Rionally sheep or 
goats, and IDore often dogs, are carried.off by hyronas, and the latter 
at a11 events are often taken alive to the amInal's den. Jerdon 
relates an installce ill \V hicb n. small dog belonging to an officer at 
Dunloh \vas carried a\yay,. but procured alive the next day froln a 
cave by some sepoys, \vho killed the hyrena. Fragments of bones 
are often found around a hyrena's ret.reat, toget.her \vith the peculiar 
dung of the animal, \,-hich dries into hard \"\7hite balls, ]{nO\Vl1 as 
alba [frac(t, chiefly conlposed of fragments of bone, and so in­
destructible that they have been found fossilized in caves that had 
been tenanted by extinct forms of these anim"als. 

The hyrenu is universally despised for its co\vardice; despite its 
po\verful teeth, it rarely nttemps to defend itself. It is occasion­
ally ridden do\vn and speared, but unless the ground is peculiarly 
favourab1e for horses, it \vill give a good rUll before being killed, 
not on account of its speed, for it is easily caught by a good horse, 
but fronl t.he ,,?ay it tUL~ns and doubles. As a rule, it shows no 
fight ,,'hen brought 10 bay. McMaster, in his excellent Notes, 
relates an instance in which a hyrena, after being slightly wounded 
by a spear, \,"as pursued by a game old Arab horse ,yho had lost 
his rider, and \"ho attempt.ed to seize the hyrona ,,·ith his teeth and 
to strike him ,yith his fore foot, an attack that the hunted animal 
only acl{Do\\'ledged by tuckin~ its tail tightly bet\yeen its legs. 

1'he cry of the st.riped hywnn is 11luch less frequently heard than 
that of the spotted speeies in the countries inhabitp.d by each 
respective1y, 1101' are their calls the saIne, though there is· some 
siInilarity bet,,·een theln~ and both are peculiarly loud and dis­
ngl'eeable. 
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Hymnns are easily tamed if capt.ured young, and become very 
docile and greatly aftached to their masters. 

The number of young in a litter is, I believe, 3 or 4, but about 
all points connected \vith the breeding more infornlation is required. 
The period of gestation does not appear to have been observed. 

CYNOIDEA. 

}'amily CAN IDlE. 
~rhe Oynoide(t, consisting of a single family, Oa,niclce, in ,,~b,ch 

nre included dogs, ,,·olves, jackals, and foxes, fornl a group of 
Carnivores as easily recognized and as distinct as the FelidO!. 

The head throughout the family is elongate, tail moderate, limbs 
fnirly develDped, and the feet truly digitigrade, \vith the pads 
similar in number and form to t.hose in cats and hyrenas. The 
print of a canine foot is very silniln.r in shape to that of a hyrena's, 
both differs froln a cat's in having the two middle toe-pads at 8 

greater distance in ad vance of the other t\VO, and in the \vhole foot 
being much longer in proport.ion to its bread~.h. Throughout t.he 
Oanidce there are four toes on the hind foot, except in some Cll.ses 
of domestic dogs, \vhich have fire, and all, except the Afriran genus 
L,!!caon, have five toes on t.he fore feet, the pollex being IDuch 
shorter than the ot.her digits and not reaching t.he ground. The 
cln\vs are blunt, nearly straight, and non-retractile. 

In the skull the Jnuzzle is Jnuch lengthened, the postorbital 
processes are short, the auditory bnllro inflated but not divided into 
t,,"O by sept-a; a paroccipital process is attached to the hinder part 
of each hulla, but projects behind. There is an alisphenoid canal, 
but only a rudilnelltary pterygoid fossa. 

There are al "'ays four prenlolars on each side of each jS\Y. The 
upper secotorial consists of a stout blade, of \vhich the anterior CllSp 

is large, conic-ai, and pointed backwards; the posterior cusp is in 
the forlll of a cOlnpressed ridge; the inner lobe is very sUlall and 
placed quite nt the fore part. of the tooth. The first upper molar 
is large, and much broader than long, its outer border bicuspid; 
the second IDolaI' is of the sanle shape but smaller. The ]o\ver 
sectorial is a "ery large tooth, with a. strung compreRsed bilobed 
blade, the hinder Jobe the larger and Inore pointed, a sUlall but 
distinct inner tubercle inside the posterior lobe of the blade, and a 
broad 10\17 tuberculated heel. The second lo\yer molar is less than 
half the·size of the first or sectorial; the third lower molar, \"hen 
present, is quite small. 

Olavicles exist but are rudimentary. The yertebraI formula is 
C. 7, D. 13, L. 7, S. 3, C. 17-22. 

Tb.J family has an alnlost \vorld-wide distribution, and all tile 
forms are so closely siulilar in all essential structural characters 
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that generic distinctions are founded on charact.ers of less struc­
tural importance than in most falnilies of l\1."ammalia. .Fot' an 
account of the cranial and dental characters sae Huxley, P. z. s. 
1880, p. 238. 

The (J(tnid~ are mostly carnivorous. l\fany are predatory, and 
several hunt in troops. SOlue £epd on carrion, on insects, or, i 11 

part, on fruit. All have a vcry acnte 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 }'lresent; postorbital process smooth anel 
convex above; tail, including hair at end (in all Indian 
foruls), less t~an haIf the leDgt~ of the head and body. 

a. Seven teeth In lo,ver molar serles CANIS. 
h. Six teeth in lower molar series • . .. CYON. 

B. No frontal Rinus, postorbital process concave' above; tnil 
more than half the length of the head and body VULPES. 

l\lany fossil Canines are kno,vn. In· the Si\"ali1~beds of the 
Punjab" a wolf, Canis cautleyi, and a fox, Vulpes CUt1'vilJalattts, have 
been found, and also a species of the extinct genus A11~phicyon, 
\\'hich ,vas ill sOlne respects interulediate bet\veen dogs and bears. 

Genus CANIS, Linn. (1766). 

Syn. LUj1tlS, Saecalius, O.t'ygous, Ham. Smith. 

In this genus are comprised the \vild ''"01 ves and jackals an.d 
domestic dogs, the latter being apparently the descendants of 
several different ,vild forms, amongst which the common. \\'01£ and 
the common jackal- are t\VO of t.he principal. 

Th d t ·t'· .. 6 1-1 4-4 2-2 Th h e en 1 Ion IS 1. 6' c. 1-1' pm. 4-4' ID. 3-3. e teet are 
po\yerful. The tail in all ,vild species forms a moderate brush, the 
hair being longer than on t.he body. The pupil is round. There 
ure gener-dlly 10, more rarely 8, mamrrae. 

Synopsis of Indian, Oeylonese, an(l Bttr'tnese Species. 

A. Iieatl and body about 3 feet 6 inches long; much 
woolly underfur.. . . . . . . . C. lupus, p. 135. 

B. Head and body about3feetlong; little orno woolly 
underfur. .. . . . . . ... .. 

C. Head and body 2 feet to 2 feet 6 inches long 

67. Canis lUpus. The lVolf. 

C. lJallipes, r. 137. 
O. Clureus, p. 140. 

Can.is lupus, L. Syst. ]{at'r.ed. xii, i, p. 58 (1766); Hutton,. J. A. S. B. 
XIV, p. 345; Scully, P. Z. S. ]881, p. 20l. 

Lupus laniger, Hodus. (}aic. Journ. N. H. vii, p. 474; Hor~field, A. ]fl. 
N.. H. sere 2, xvi, p. lO~ (1835) ; Blyth, J. A. S. B. xvi, pt. 2, p.1170. 

Canis chanco, Gray, P. Z. S. 1863, p. 94. 
Canis niger, Belate,., P. Z. S. 1874, p. 654, pI. lxxviii. 
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Guru, Persian; Gle,."" Baluch.; Kharlnd, Bl'ahni; Rutnal"J"'I,, Kash­
mir; (]}uingu, Tibetan. 

Size large. Tail~ \vith hair considerably less than half the length 
of the head and-body, \\7ithout hair about one third. Fur long and 
thick, \\7ith ",·oo11y underfur. 

Oolour. On the upper parts and· the outside of the limbs rufous 
or yellowish grey, much mixed with black in some sldus, lower 
parts \vhitish. Underfur on back pale sla.ty or light bro\"D with 
coarse ,vhitish hairs intermixed, longer hairs light brown tipped 
\vith black; sometimes beyond the black there is a \vhite termina­
tion. The tail is often tipped with black. SOlne individuals are 
much paler than others, some are quite black. 

Dirne'llsions. Head and body 3 feet 6 inches to 3 feet 9 inches, 
tail \vithout hair 15 to 16 inches, with hair 18 or 19, bind foot 
from heel 9, ear outside 4·5; height 2 feet 4 inches. A large skull 
luensures 8·7 inches long in basal length, 5·5 broad across the 
zygomatic arches; a slnaller but fully adult skull is 8 inches long, 
4·8 broad. 

Distribution. Throughout the Palrearctic region, extending into 
Baluchistan, and Western Sind (where a specimen has been obtained 
by Mr. J Mtu·ray), and probably into the Northern Punjab, as a 
skull fl'Oln the Salt Range, collected by Mr. Theobald and now in 
the British Museuln, appears to belong to' this and not to the next 
species. The common \\701f, if, as I believe, O. laniger is identical, 
illhubits all countries north of the Himalayan range. 

V(trieties. The Sind, Baluchistan, and Gilgit aninlals appear un­
distinguishable fronl European \volves. The variety found in Tibet 
and Ladfik is, ho\veyer, very pale-coloured, with \voolly fur, and 
has generally been distinguishecl as o. laniger. I thought at one 
tilne that the dentition \vas different, the upper sect.orial in O. lani­
tIer being generally shortel' than the t\VO upper true molars taken 
together, \vhilst the reverse \yas believed to be the case in O. lupus 
(P. A. S. B. 1877, p. 116); but Huxley in his paper already quoted 
(p. 279) has shown that the teeth of both European and Tibetan 
,volves vary in this respect, and the difference in the' fur appears 
due to climate. The cranial distinctions mentioned by Blyth 
(J. A. S. B. xxiii, p. 733) are probably caused by age. The black 
rribetan wolf, classed apart by some, is evidently a variety similar 
to the black European wolf that was called Canis lycaon by 
Schreber. 

Habits. The common wolf plilys fiS large a part in story and 
Inyth amongst European nations as the t.iger does in India. The 
"rolf's habits are ,,'ell known, though, as in the case of tlie great 
fpline beasts of prey, the terror inspired by him has invested him, 
'in populnr lore, "'ith lllany imaginary attributes. 

Wolves are found both in open country and forests. As a rule 
t.hey occur solitary or in pairs, but at tinIes, and especially in the 
\vinter, they associate in pach:s, sOluetimes of large numbers. They 
live u~on any lnamlnnls or birds that they can kill; they carry off 
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children, sheep, and goats, and \vhen pressed by hunger nttack 
men. Horses and cattle are only killed when several wolves com­
bine. Carrion is readily eaten· by these animals, and in case of 
need t.hey are said to feed upon vegetable substances, such as buds 
of trep-s, lichens, and 1110SS. 

Although ,volves prey to a considerable extent by night, they 
are by no means exclusively nocturnal in their habits. Their 
principal cry is a loud ho\vl, 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 t.he spring or early summer. Wolves breed in 
t.hickets or in holes in the ground. The whelps are not full-grrnvn 
and capable of propagating until the third year after their birth. 
The duration of life is from 12 to 15 years. Young \volves are 
easi! y tamed . .. 

68. Canis pallipes. The Indian Wolf. 

Canis paUipes, Syl"es, P. Z. S. 1831, p. 101; Blyth, (}at. p. 39; 
Jel'dQn, MaUl. p. 139. 

Cnnis lupus, Elliot, Madr. JOlt1·n. L. S. x, p. 101; Blyth, J. A, S. B. 
xi, p. 590. 

Blterl!/a, Gllru, Honddr, Nekra, B(qlulna, II.; BagYlir, Sindhi; Ldnclgti, 
(hind and Dal{hini; Tola, Can.; Toralzt, 'reI. 

Strncture generally similar to that of O. lupus, but the animal 
is slnallel' and slighter, and the fur shorter, with little or no \yoolly 
underfur. Mamlnre 10. 

Oolour. Greyish £ulvous, usually with a bro\lTnish tinge, SOlne­

tilnes 1l).uch 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, ho\vever, bro\vner t.han 
O. lupus generally is, and of an earthy grey colour. Hair of 
varying shades of light brown from the base to near the elld; tips 
black on the back. Coarse w bite hairs are mixed ,,~ith the finer 
fur near the skin. The hairs on the tail have generally black tips. 
Lower parts dingy \vhite. The young are sooty brown, with a 
luilk-\\lhite chest-spot, which disappears about the sixth week from 
birth, ,vhen a dark collar appears below the neck, but is lost at 
maturity. 

Dintensions. Head and body about 3 feet, tail with hair 16 to 17 
inches. Skull of an adult mn,le from Sambhar 6'85 inches in basal 
length, 4'4 broad. Weight of a female 42 Ibs. 

Distribution. The Indian Peninsula south of the Himalayas, 
especially in open plain country; l'are in \yooded districts and 
amongst hills. I have never heard 'Of this species occurriIlg on the 
Malabar coast. Rare in Lower Bengal. Unknown further east: 
not found in the Himalaya, and apparently replaced by o. lU1JUS 
beyond the Indus, though occasionally se~:ij west of the river. No 
\vol£ has been recorded from Oey Ion. 
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Jlabits. Very sitniIar trO those or o. lupus, except that the Indian 
w01f, although some\v hat gregarious, is not known to associate 
in large packs (I have never heard of more than six to eight 
together). It is a1so rather a silent animal, hut sometimes, 
Jerdon says, it barks like a pariah dog. It is rarely, if ever, heard 
to ho\vl. 

Indian \l10lves prey on all Inammals or birds they can kill, but 
especially on sheep, goats, and antelopes. Instances are not rare 
of their attacking man, t\VO or Dlore combining for the purpose; 
and they" in SOllle parts of India, carry a,,78Y a large. num ber of 
children yearly, usually taking them from villages. They course 
and ·run down hares and foxes, and occasional1 y attack cattle. 
They not unfrequently ldll dogs. 

Lil{e 8.11 \vild canines, these animals are very intelligent and 
cunning, and many of the stories told of t.he stratagems they eOl­
ploy to secure their prey appfaar 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 \vhere others of the 
pack are lying in ambush, either ill ravines or in hollows scratched 
by themselves in t.he ground. Some wolves, too, are said to lie in 
",-nit hidden until antelopes approach them while feeding. A re­
markable story is related by a writer in the' Asian,' \v bo st.ates 
that he saw a ,volf rolling on its back with its legs in the air, ,,,hilst 
SOlne antelopes that were attracted to approach by curiosity advanced 
to within sixty or seventy yards; the~ they were accidentally dis­
turbed, and two other wolves, that had been lying in ambush 
100 yards apart in advance of the third, jUlnped up. It is also 
said that ,,~hen \,·olves attack sheep, part of the pack attack and 
keep the dogs ill check, "",,,bilst others carry off the prey. 

A SOllle\vhat sitnilar story is re1ated by Forsyth, except that the 
victims ,,~ere children. In the Dumoh district of the Central 
Provinces an old she-,volf and a full-gro\vn 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 ,,-ere al\\~ays at 
play. The smaller wolf hid amongst bushes bet\veen the village 
and the bot.tom of the hill, ,,'hilst the larger animal went round 
to the top, and, ,,'atching its opportunity, ran do,vn the street, 
carrying off a ehild on the \vay. At first the people used to pur­
sue, and sometimes made t.he marauder drop his prey; but in that 
case the companion \yol£ uSllally succeeded in carrying off another 
of the children in the confusion, ,,,hilst the child first seized was 
generally so injured as to be beyond recovery. In this, as in many 
other similar cases, n very wide-spread superstition prevented the 
villagers from hunting down and killing th~ animals; and Forsyth 
actually found it di~cult to ge~ men to assist him in shooting the 
brutes, in which he fortunately succeeded. 

The st.orv illustrates both the cunning and the boldness of the 
Indian \volf. I myself sa\v one run out of 8 village in the middle 
of the day with a young gont and escape "'ith it ill spite of the 
villagers' pursuit. 
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The great aversion to Idlling a ,yol£ that exists in many parts of 
India is due, I am told by Mr. Theobald, to a widel.Y spread. belief 
that the blood of a. ,,-olf, if shed upon t,he lands of a village, renders 
them unfruitful. 

The Indian ,voIf has both speed and endurance, and has very 
rarely, if ever, been run down and speared fron1 horsebac-k, t.hough 
the feat has often been at.tempted. McMaster, after briefly 
describing an unsuccessful attempt, very appropriately quotes 
Byron's lines in 'Mazeppa' about ,volves:-

" 'Vith their long gallop, which can tire 
The hound's deep hate and hunter's fil'e." 

If hunted ,vith greyhounds a ,volf 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 ,volf that bad chnsed back 
t\,·o gl'eyhounds met his match in a bull mastiff. J erdon states 
that a \volf once joined his greyhounds in hunting a fox. 

In the Indian desert between Rrljputana and Sind ,volves are 
said by Sir B. Frere (Journ. R. Geogr. Soe. 1870, p. 204) to be 
dug or smol{ed out of their dens amongst the sand-hills. This is 
generally done about midday in the hoitest part of the bot season; 
the tnen engaged protect their feet \vith foJds of ra\v hide, and if 
the \volves are not clubbed or speared at once they are easily run 
do\vn, as the hot sand blisters t.heir feet and disables them. 

I \vas told by Mr. Le Mesurier, fornlerly chief engineer of the 
Great Indian Peninsular Raih~iay, that he succeeded in capturing 
nlany wolves in a pitfall consisting of a circular trenc.h with per­
pendicular 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 ,vas thinly covered 
,yith sticks and straw, that gave under the wolf's ,veight. 

Indian ,volves breed in holes or in caves 81Dong rocks. Dr. 
Bonavia, in a Jetter published in 'Nature' for 1875 (yol. xii, p. 67), 
states that t.he young vary in l1um ber from three to eight, and are 
born from October to December, chiefly in the latter month. He 
adds that they are born blind and ,,,ith drooping ears. Tbe young 
are easily tamed, and they have all t.he habits of dogs *; indeed, 
the common Indian dogs Ina.v be in part descended from wolves, 
although they are probably chiefly derived from jacl{als. There is 
son1e evidence to sho\v that the Indian ,volf occasionally bret~ds 
,,·ith the vil1age dogs; ,,,bilst Sir B. Frere (J ourn. R. Geogr. Soc. 
1870, p. 205) mentions that in the Indian desert a pariah bitoh 
,vas known to associate '\"ith a pack of ,vol ves. 

Stories about ,volf .. reared children are common in Northern 
India, especially in Oudh. Particulars of several supposed cases 

* .A. curious instance- may be nlentione{l. Dr. J. Anderson gave two young 
tame wolves a teal that was rather high, 1.'hey would not eat it, but rol~d over 
on it exactly as In8ny dogs would do. 



140 CANIDJE. 

were collected by Colonel Sleeman, and several are recorded by 
Sir R. Murchison (A. M. N. H. 2, viii, p. 153) Rnd Mr. Ball 
(P. A. S. B. lR73, p. 128, and' Jungle Life,' pp. 455-466). It is 
doubtful ho,,' far any are authentic. All the children \vere bo\'s, 
and all nppenr to have been idiots. · 

69. Canis aureus. :J.'lte Jaclcal. 

Canis aUl'eus, Linn. 8.'1st. Nat. i, p. 59 (1766); Elliot, Madr. JOUI'Il. 

L. 8. x, p. 101; Blytlt, (}at. p. 40; Je1"don, Man",. p. 142. 
Cnnis aureus indicus, Hodgson, As. Res. xviii,}. 237. 
Sacalius indicus and Oxygoiis in dicus, Hodgs. . A. S. B. x, p. 908. 

Giddr, 8iyo'l, or Slz,ftU, PJddl, I-I.; La1'aiya, Bandelknnd; Sh(qal, Pers. ; 
8,.(qala, Sanse.; Sluil 0, SluiaJ ~, I(ashll!iri; Toltigh, Dall1chi;. Kola, 
l\Iahr. and Dnlrh. ; Karincha, 1-10 1(01; Koltal, l·lerka, Gond.; Nart,Oan.; 
Kalla-l-tari, Tam.; Nakka, Tel.; Ka1'aken, Nart~ ~fal.; Naria, Cing.; 
A-nut, Bhot. ; H£ytU, Assamese; Mesltrong, I{achari; J-1iiai, Jolcsat, Mikir ; 
Ht"tI,ll, N nga; Mye-khloe, Bw'm. 

Tail \vit,h the hair at the end about one third the length of th~ 
head and body. As a rule, the upper sectorial is much shorter 
than the t\'"O true upper molars taken together; but in t,vo out of 
t,velve measurements given qy Huxley the lengt.~ is the same. 
Mamnuc 10. 

Oolour. Pale isabellille to pale rufous, lllore or less mixed with 
black on the upper parts; muzzle, ears, and outside of linlbs more 
rufous; lo\\'er parts paler, sometiInes nearly \vhite; hair of the 
fore neclr \vith dusky tips. The underfur on the bnek is bro\vl1, 
paler at the base, the longer hairs 011 the back beyond the under­
fur grey \vith black tips. The tail-hairs are reddish 9rO\YD, \vit.h 
long black terminations, making a black tail-tip. Bright rufous, 
coal-black, and pure \vhite albino individuals have also been re­
corded (Blyth, J. A. S. B. xxvii, p. 275). 

Dimensions. Variable, SOlne animals being much larger than 
ot hers. The head and body certainly vary from 2 feet to 2 feet 
6 inches ill length, and I have seen measurementA given of 2 feet 
8 inches, though these must, I think, have been taken on skins. 
A large male froln the Nipalese Terai measured: bead and body 
30 inches, tail \vithollt hair at the end 9, ,,1ith hair 11, ear 3·2; 
weight 20 lbs. A small fenlale frolD Rujputana measured: head 
and body 24·6, tail without hair 9, \vith 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 basnl 
length and 3·5 in zygomatic breadth, an adult feniale 4'95_ by 2-9. 

Distribution. The jackal is found throughout the ,,,hole of India 
and Ceylon, on hills and plains, 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 higher, especially 
around hill-stations, \vhilst it is common on the Nilgil'is in 
South~rll Indin. It is more rare east of the Bay of Bellgru, but is 
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found in Assam and Cachar, and is not uncommon atAkvab and about 
'rhayet Myo in Northern Pegu. It has also recently been observed 
close to Mandalay. The ouly place where I have heard of its 
occurrence farther south or east is near Moulmain *, where Mr. 
Theobald tells me he once sa\v two; but it is possible these 
might have been introduced. West of India it extends throughout 
South-,,'estern Asia to the Caucasus, and is fonnd in South-eastern 
Europe in Greece and Turkey, and a.s far west as Dalmatia, also 
throughout N,orthern Africa, being replaced by closely allied 
species in the Ethiopian region. 

Habits. Jackals are found singly or t\VO or more together, and 
they sometimes associate in considerable numbers, especially at 
night, as is shown by their how lings. They are principally noc­
turnal, IDore so, I think, than the Indian \volf,. ~ut by no means 
exclusivel,v; in the cold season they may be seen about at all 
hours. Their food is very varied, consisting of carrion of all 
kinds, any beasts or birds that they cp,n Inaster, and, in default of 
anitnal food, fruit. The jackal is one of the COlnnlon scavengers 
of to\vns and villages, feeding on offal or dead carcases of any kind, 
and occasionally lrilling poultry or eyen lambs or kids. " Sicldy 
sheep and goats usually fall a prey to hitn, and a "rounded ante­
lope is pretty certain to be tracked and hunted to death by jackals" 
(Jerdon). Amongst fruits, he especially feeds on ber (Zizyphus), 
and he is said in several parts of India to be very fond of sugar­
cane and of maize. "In "r ynaad, as well as in Ceylon, he de­
vours considerable quantities of ripe coffee-berries; the seeds pass 
through him, \vell pulped, and are found and picked up by the 
coolies; it is asserted that the seeds so found make the best 
coffee!" (Je'rdon). 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 three 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 t,wo or three tinles. ~he 
common .A.nglo-lndian version of "Dead Hindoo; where, "'here, 
\\-"here," gives some idea of the call. In one African jackal, 
O. va19ieylttus of Abyssinia, the second portion of the cry is entirely 
\van tinge 

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 
Ullluistakable, 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 salne 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, in the Leyden Museum two stuffed specimens of this 
animal collected by Djard, and one of' them is labelled from Malacca, th~ others 
fronl 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 snare of the prey, is 
com monly believed ,vith regard to the tiger in India; and it is this 
peculiar jackal, kno\vn as Phedl, or Phiou, or Phnew (see Torrens, 
J. A. S. B. xviii, p. 788) in Northern India, the name being taken 
froln the cry, aud as Bltalit or Kol bhUlft in Southern and Western 
India, that is said to invariably precede the tiger and to make the 
call just notit'ed. Several obserrers have, hO\\.6ver, remarked that 
t.he jackal \v hich makes t.he cry follo\vs the tiger and does not 
precede him; and Mr. Blyth has observed that a pariah dog, on 
sniffing a collection of caged tigers in Oalcutta, set up a most 
ext.raordinary ho\vl, probably sinlilar to that of the Phe6.l. Jerdon 
gi ves an excellent abstract of the opinions expressed by Yariolls 
\vl'iters, 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 jac]{als, and leopards cer­
tainl y do so. 

Another belief, ,,,hich aRpears ",idely diffused in India and 
Ceylon, is that a horn gro\vs on the head of some jackals, and is of 
great virtue to its possessor. 

The jaclial is oceasionally bunted by bounds, and gives a good 
run, but is quickly caught by greyhounds, who, however, cannot 
al \\'ays dispose of hinl easily. He is, J erdon says, very tenacious 
of life, and shams dead in a way to deceive even experienced 
sportsmen. 

l'he period of gestation in the jackal is usually said to be sixty­
three days, the same as in the wolf and dog; but, as nlight be ex­
pected, there is some variation, and there appears good reason for 
believing that the time in the jackal is a fe\v 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 
re~arks) 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 nat·uralists. The two breed together 
freely, and it is probable that some of the jackal-like dogs seen 
about Indian villnges may be hybrids. 

J acknls 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. Ouon, Hodgson; Chrg8t:eus, Ham. Smith. 

'l'here are only t\VO true molars on each side of the lo,,"er jaw, 
· t d f th · n · h d ·t· b· · 6 1-1 IDS ell, 0 ree, as ill va·n1.8, t e entl Ion elng :-1. 6' c. I-it 

* The SUbject is fully discusserl by Darwin (' .Anhnals and Plants under 
Domeeticu.tion,' i, p. 29). The question of the origin of domestic dogs is t.here 
tl'euted at length. 
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pin. :=.:, m. :-~. The muzzle is proportionally shorter, and the 
line of the face, when vieug ed from the side, 'is slightly convex, 
instead of being straight or concave as in other Oanidre. . 

1'he mammre are Dlore numerous, being 12 or 14 instead of 10. 
There is long hair betn'een the foot-pads. 

In all other respects the genus Cyon agrees \vith Oanis. Cyon 
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 
kno\l n, in Northern China or Japan. 

There is some doubt about the specific characters, but t\\'o 
distinguishable forms appear to inhabit our area *. 

Synopsis of lndian and BU1-mese Sl)ecies. 

A. Larger and stouter; hair long, with. woolly 
underfur, ferruginous l'ed to tawny. SIndl 
0'75 to 7 inches long; tarsus and hind 
foot over 7 inches . . .. " . . C. dukhunensis, p. 143. 

B, Snlaller and slight.er; hair short, no under­
fur, brighter fen·uginous. Skull 0'25 inches 
long, tarsus 6 • • • • • O. ,'utilans, p. 147. 

The term "wild dog" applied to these animals is clearly a 
Inisnomel', for in every important detail in which the genus Oyon 
differs from Oanis (\volves and jackals)-in the form of the skull, 
the dentition, and the number of mammre-domestic dogs agree 
wit.h the latter and not \vith the former. The name has doubtless 
been applied to the present genus on accoun.t of its hunting in 
packs, like hounds, its fine handsollle and bold appearance, and its 
courage. 

A description of the .anatomy of this genus is ghren by Dr. 
Murie (P. z. S. 1872, p. 715). The anal glf:tnds have been de­
scribed by Hodgson t Calc. J ourn. N. H. ii, p. 412), and the skeleton 
by Dr. Campbell (ibid. p. 209). The strong and unpleasant odour 
of the animal, \v hich resembles that of the jackal, appears due, .in 
part, to the secretion from these glands. 

70. Cyon dukhunensis. The Indian wild Dog_ 

Caliis dukhune~sis, 8.1Ikes, P. Z. 8. 1831, p. 100, 1832, p. 16; Blytlt, 
J. A. S. B. Xl, p. 591. 

Canis primrevus, J-lodgson, As. Res. xviii, pt. 2, p. 221 (1833), with 
figure. 

* 1'hese were united by B]yth, 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 
specimens I have been able to examine-seven or eight of O. d'ltkklt1wn.~ or 
pril1uevus, and four of O. rtetilans. 
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Cuon pri~mv.us, Hodgs. A. M. N. H. i, p. 152 (1838); Oalc. Joltrn. 
N. H. 11, p,p. 208,412; Adams, P. Z. 8. 1858, p. 514. 

? Cuon graYliormis, Ifodgs. Cat. Manl. ~c. Ne}Jal ~ Tt"bet B. M. 2nd 
edt p. 0 (1863). 

Cuon rutilans, BI1!th, Cat. p. 37; Jerdon, Mam. p. 145 (nee Milller). 

Son.-kutta, Ra1n-kutta, Jangli, or Ban-kuUa, H.; Kolsten, KolaKlla, 
Ko/asra, Kolsa, Mahr.; Erarn-naiko, Gond.; Tani, Ho Kol; Vatai-karau, 
Tam.; Reza-Kuttt, Adavi-Kutd, Tel. ; Sltin-nai, Mal.; Rd1n-hun, Kash­
mil'; Siddaki, Lndak; Bhaosa, Bkunsa, Budnc~u, in the Himalayas from 
Simla to Nipal; Hazi, Pltal'a, 1'ibetan; Paoko, Bhot.; Sa-tum, Lepcha. 

The general form is rather that of the jackal than of the "·01£, 
the legs being shorter t.hu,n in the latter. Fu"r long, with thick 
\\'oolly underfur in Tibetan and Himalayan skins. 'l'he tail is a 
good brush. General form stout. The upper sectorial is decidedly 
longer than the t\VO upper true molars together. 

Colour. On upper parts generally rusty ~ed, varying in some 
specimens to rufous grey or even light bro\vnish 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 interluixed; the longer hairs are light 
rufous, with dark rusty-red .tips. Terminal p,ortion of tail black 
(very rarely the extreme end is whitish). The young aninl:lls are 
sooty bl'o\vn throughout. 

Dimensions. Head and body of a male 37'5 inches, tail without 
hair 8, \vith hair 14!, tarsus and hind foot 7§; ,,'eight 27 lbs. 
(Hodgson). The n.nirnal had been in confinement and \vas very 
thin. A skull measures 6'5 inches in basal length, 4'2 in zygo­
matic breadth; length of upper .sectorial 0-85. 

Distribution. The Indian ,vild dog is found in Gilgit, Ladak, and 
other parts of the Upper Indus valley; it was obtained by Hodgson 
from Eastern Tibet, and it occurs throughout the Himalayan forests 
frOID Kashmir to MSRln. It also inhabits all the larger forests of 
the Indian Peninsula, but I cannot find it recorded from Ceylon 
except by J erdon, and he \vas perhaps misled by Hamilton Smith's 
Ohrys03us ceylanicus, ,vhich appears to have been a domestic or 
semi-domestic dog. Kelaart distinctly ·denies the existence in 
CP,y Ion of the present animal. 

It is doubtful \vhether the species found in the countries 
bet\veen Assam and Tenasserim is this or the next. 

No Indian mammal has so remarkable a range as O. dulcltu­
nensis. Judging from other mammals, it mig4t have been ex­
l)ected. that the Tibetan and Hitnu,layan species, O. pri'(PQrv'U8 of 
Hodgson, \vould prove identical rather "\\1ith the . Sibe~ian O. 
all)inus, Pallas, than with the Indian O. dukhunensis. But Scully 
has shown (P. Z. S. 1881, p. 202) that O. alpinus is dist.inguished 
by its much larger upper true molars, whilst no constant difference 
has ~itherto been detected bet\veen o. 1)ri7nrevus and o. dulchu­
nen8lS. 

habits. The \vild dog of the Indian Peninsula is a forest animal, 
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but in the Upp~r 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 night also. It is thoroughly predatory, living, 
as a rule, on the animals killed by itself and the assoeiated menl­
bers of the same pack; but probably, like other canines, feeding 
upon carrion and on vege'table food at times. Mc~Iaster, to \vhom 
\ve are indebted for' some very good notes on the species, found 
that an animal kept in confinement ate herbs, grass, and leaves of 
various kinds greedily, "not as dogs do \vhen ill, but with a keen 
relish" . . 

All forms of the genus Oyon hunt in packs, usually from six to 
t\velve, but sometimes as nlany as t\venty in number, and live 
principally upon deer of various kinds and \yild pigs in India, and 
on wild sheep and antelopes in Tibet. Many sambar and spotted 
deer are killed by them, \\'hilst occasionally nilgai and Indian 
antelopes full victims. Wild dogs avoid t.he neighbourhood of 
man, and consequently but rarely attack domestic animals; 
occasionally, however, they kill sheep, goats, and cattle, and 
J erdon mentions one instance, and Mc}laster another, of their 
pulling do\vn a tame buffalo. I caIne across a third case my­
self in the jungles east of Baroda, and I \vas curious to see 
how so large an animal ba.d been destroyed. There were but 
a fe\v' tooth-marks abouL the nose and throat, and some of the 
pack had evidently attacked the buffalo in front, \vhilst others 
tore it open. This is probably their usual \yay of killing lnrge 
nnim~ls; they have been seen to snap at the flank of a sam bar 
runnIng. 

The statement made by Hodgson, apparently on native infor­
mation, that \vild dogs give tongue \"hen hunting is denied by the 
excellent observer and sportsnlan Colonel Hanlilton, \yho \vrote 
under the name of "Ha\\fkeye," and \vho is quoted by l\fcl\faster. 
I have t\vice met ,,,ith thes~ animals in the act of hunting, once on 
the Nilgiris and a second time east of Raipur. in Chhatisgarh, an(\ 
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 R\vayall 
deer and other \vild aninlals on \vhich tigers feed, and probably 
the latter follo\v theu- prey. .A t the same tinle, son~e of the 
accounts of wild dogs attacking tigers are singularly circumstantial. 
Captain Baldwin, in 'The Large and Snlall 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 "illagers inhabiting \vild parts of the country. In this case the 
remains of a tiger that had been. devoured \vere said to have been 
found together \"ith three dead wild dogs. The same writel' 
(p. 108) describes an instance, said to have been \vitnessed by an 
English sportsman, of an attack by wild dogs on the IIimaJayall 

L 
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blacl{ bear (U1'SUS torquatu8). . Another ease in \\"liich wild' dogs 
are asserted to have killed a t.iger is mentioned by· Mr. Stern­
dale in 'Seonee' anel in his ' Natural Ristol-Y of Indian MalD­
lualia.' In other instances the ,vild dogs are said to have dis­
puted \\'ith a tiger or a leopard the possession of prey that had 
been Idlled bv the latter. It is not inl probable that such dis­
putes occur, 'that t.hey result in the death of sot:Jle of the ,vild 
dogs, and t~hnt the remains of the bullock or SaDl ba.l~ o\'er ,,,hieh 
the contest has occurred are taken by credulous men for tiger's 
bones. • 

Another stor.Y about the ,vild dog, also universally belie,"ed 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 \\1ith it the bushes through \vhich they drive their prey, 
and then rush upon the latter \vhen blinded by the pungent fluid. 
Another version is that they jerk the urine into their victim's eyes 
\vitlt their tails. This is sometimes said to be theh· method of 
killing tigers,· and ~ Burmah they are even supposed to destroy 
elephants b.v this stratagem. It is scarcely necessary to say that, 
except Hodgson, none of the naturalists (such as J erdon, McMaste~, 
and Sterndale) \vho mention this extraordinary story express any 
belief in it. A some\\'bat similar story (I suspect a myth) is told 
about \volves in Europe, and related by so good an observer as Blasius 
(' Siiugethiere Deutschlands,' p. 182), to the effect that ,vhen large 
anilnals such as cattle or horses offer much resistance to \yolves 
the latter dip t·heir tails or the ,vhole of their bodies in \vater, and 
cit her shake thetnselves before the animal they are attacking, or 
,\,hisl{ their tails into bis eyes and then rush on him in a body 
,,,hilst his eyes are closed. 

Although many large animals are killed by "fild dogs, no instance 
al)penrs to be kno\\'n of their attacking man. 

Wild dogs are said to be absolutely untamable, and, although 
this is perhaps an exaggeration, they are certainly very diffi­
cult to tiune. In one instance mentioned by Hodgson tllere 
,,-as a certain amount 6£ domestication of a young indivi­
dual, as it \vould play 'l'ith dogs, and allow itself to be caressed 
by its o\vner, but others renlained for years as fierce and 
shy as \vhen caught, and this is the experience of all other 
\Yriters. 

The breeding-period is in the winter. ~he time of gestation is 
not accurately kno\vn, but is probably about tw'O months; the 
young are produced in holes or (~aves among rocks from Jan l1ary 
to l\1arch, and there are sometimes six or more in a lit_r; tut, 
nccording to IT OdgSOIl'S observations, usually t\VO to four. A 
breeding-place ,,"as discovered by Mr. Wilson near Simla, where 
s(H'eral feluales apparently bred together. 
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71. Cyon rutilans. Tll,e Malay tvild Dog. 

? Canis javanicus, Desln. Ma1nl1l. p. 19B (1820). 
Canis familiaris, Vler. Suuul.tl'ensis, Hardwiel"e, Trans. Linn. Soc. xiii, 

p. 235, pI. xxiii (1822). . 
Canis rutilans, S. Mull. Verhandelingen, Zoo!. Zoogd. pp. 27, 51 

(1839); Blyth, Mam. Birds Burnza, p. 24. 
Cuon prlmrevus, Cantor, J. A. S. B. xv. p. 196, nee IIodgson. 

Tall-khllJc, Burm.; AllJing-utan, Malay. 

Smaller and slighter in build than O. dukltu:nensis, limbs much 
IDore slender. The length of the upper sectorial is very little 
more than that of the two upper true molars. No \voolly under­
fur; hair of body short and harsh; brush smaller than in O. dulc­
ltunemis. 

Ctowur. Uniform deep ferruginous red above, hair scarcely paler 
towards the base. Lo\ver parts ,vhitish. Terminal portion of t.ail 
black. (The original O. javanicu8 ,vas said to be black on the back 
and outside of the limbs.) 

Dimensions. Head and body' 32t 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 breadt.h, 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 'fenasserim 
provinces; and there is a specimen from Mouhnein in the British 
l\luseum. Whether the form t.hat inhabits Northern Burma is 
identical \\'ith this or the last species is not kno\vn. 

Habits. Similar to those of O. clukhunensis. 

Genus VULPES, Brisson, 1758. 

Foxes, although frequently classed in the saine genus \vith ',vol ves 
and jackals, differ sufficient] y to be entitled to generic distinction, 
being of slighter build \vith a longer tail, sharper muzzle, propor­
tionally longer body and shorter limbs. The tajl is always con­
siderably more than half the length of the head and body, and is 
covered ,vith long hair. The ears are large, the pupil of the eye 
vertically ellipti(:al in a strong light, and there are 6 mammoo. 

There is no frontal sinus in the skull, and the form of the 
anterior portion of the brain differs from, that of Oanis *. The 
upper surface of the postorbital processes is concave. The nasal 
bones lIo not extend so far back on the face as the mnxillaries. 

D ·· - 6 1-1 4-4 2-2 • n . entitlon: 1. 6, c. 1-1' pOl. 4-4' m. 3-3' as ln l.tan'ts. 

* Huxley, P. Z. S. 1880, p. 246. 
L2 
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Fig. 37.-Skull of V'U,zpes beltgalensis. (Gray, P. Z. S. 1869, p. 517.) 

Synop3is 0.( Indian Species. 

A. 'fip of tail blaclr; ears grey outside . 
. a. llufolls grey, small; slrllll about 41 inches long V. bengalensis, p.l48. 
b. Ashy grey, very small; sk~ about 3~ inches 

l~ng .. ... . •. .. • • V. cana, p. 150. 
n. Tip of tail white. 

a. Ears black or dull brown outside. 
a f

• Stuall; hind foot and tarsus 4 to 5 inches 
long '" ... . . . . . ... V. !eU,COPU8, p. 151. 

b'. J-Jflrge; hind foot and tarsus about 6 inches 
10n9'. . .. ••.• . . V. alopex, p. 153. 

b. Ears pale l'ufous outside; size small .•. V. ferrilat-ies, p. 155. 

:Foxes are chiefly nocturnal in their habits, hiding in holes or 
burro\vs made by themselves, or in ravines or alDongst grass or 
bushes during the day. They are, as a rule, solitar.v, and rarely if 
ever associate in numbers as other Oaniclce do. All the species are 
nlore or less insectivorous and frugivorous; but the more tropical 
forlns appear to live on insects more than those do that inhabit 
tenlp~rate <-limates. All are highly intelligent and famous for 
cunulng. 

72. Vulpes bengalensis. The Indic('n Fox. 

Canis bengalensis, Shaw, Gen. Zool. i, p. 830 (1800); Elliot, Mail~ 
Jot/1m. L. S. x, p. 102. 

Canis bengalensis (and C. rufescens ?), Grag, Hard~ol,cke's Ill. Ind. 
Zool. ii, pIs. 2 & 3. 

Canis kokree, 8."kes, l~. Z. S. 1881, p. 101. 
Cnnis vulpes indicus, Hodgson, As. Res. xviii, pt. 2, p. 287 (1833). 
Cynalopex bellgalensis, Bl.vth, Cat. p. 41. 
Vulpes bengalensis, Hory;,eld, qat. p. 84; Jerdon, Mam. p. 149. 
Vulpes hodgsonii, Gray, C'ha1'lesworth's M. N. H. i, p. 578 . 

• 
L111nri, Lorn, Lok1'i, H.; Lukllart'ya in Bundell{snd; Khekar, Kki'kir, 

Bebar; IOlek-s'iyal, 13eng.; Kokri, Mahr.; Khekri, Gond; Konka-nakka 
Glintti-nal~ka, Poti-llara, Tel.; Konk, Ke'lnp-nfll;, (}lmndak-'JJari, Can. ' 
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Size small. Limbs very slender. Tail shorter in proportion 
than in typical foxes. 

Oolour. Above rufescent grey, varying with the Beason and 
locality from almost silver-grey to greyish rufous, minutely 
speckled with ,,~hit.e, the sides very much greyer than the back; 
low'er parts \vhitish, usually pure \vhite on the chin and throat, 
pale rufous yello\vish or creamy white on the lo,,·er breast and 
abdomen, and more rufescent to\vards the vent. No cross band on 
the shoulder. Dorsal fur sometimes \l,hite throughout, except at 
the tip, but when long, in the cold season, \vhite at the extreme 
base, dusky or purplish slaty, with coarser whit. hairs intermixed, 
for about one quarter to one third the length, then creamy \\,hite 
or pale rufous but becoming darker gradually nearly to the end, 
",here there is a ,vhite ring followed by a ferruginous or black tip. 
The fur on the lo\ver parts is \vhitish 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 e.ve; the ears are grey outside, 
",hit,ish \vithin. Tail grey, more or less rufescent above, many of 
t.he hairs \vith black tips, and those at the end of the tail entirely 
black, fornling a sharply defined black tail-t.ip. 

Dirnensions_ Head and body about 20 inches, tail without t.he 
hair at the end 11, with the hair 13 to 14, tarsus and hind foot 
about 4. A 8kllll is 4-15 inches in basal length, 2·5 broad across 
the z.vgomatic arches; a smaller 4 by 2-25. Weight about 7 lbs_ 
(Illuies 7 t to 8, females 5£ to 6~). 

Distribution. :Found commonly throughout India, except in 
thick forest, from the base of t.he Himalayas to Cape Comorin, but 
not recorded west of Sind and the Punjab, nor east of Assam, 
\vhere it is rare. Unknown in Burma. Its occurrence in Ceylon 
is very doubtful; Kelaart mentions ~ report of its existence in the 
Badulla district, but evidently \l'ithout placing any dependence on 
the story. 

Habits. J erdon's description of this animal's habits is excellent, 
and is confirlned and supplenlented by McMaster's notes. This 
pretty little fox is familiar to many of the inhabitants of India, 
being common in most open parts of the country, \"hether culti­
vated or ,,'aste, and being by no means shy, but frequently coming 
iuto gardens and enclosures around houses. I have seen it on the 
l\faidan in Calcutta, and its cry nlay be heard there almost nightly 
ill 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 poult.ry. According to Sir Walter Elliot, it s~bsists 
mainly on rats, land-crabs, grasshoppers, and beetles; but Jerdon 
bas seen it bunting quail, and says that it doubtless kins yOUllg 
birds and eats eggs. He alISO remarks that lizards are a £n.yourite 
food \vith it, that it habitually eats frui~, such 8S bel" (Zizypltus), 
melons, &c., and occasionally pods and shoots of gram or chunna 
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( Oicer a,·ietinum) and other vegetables; whilst both he and McMaster 
have observed it feeding on termit,es or white ants, especially the 
winged forms that emerge in flights in the hot season. McMaster 
relates having once near IIyderabad, in the Deccan, seen a fox 
spring out of the grass and cat.ch moth after moth as they passed 
him just before dusk. 

The burro\vs in \vl1ich the Indian fox lives and breeds are usually 
situated in open l)laills, sometimes in thorny scrub, a slight. rise in 
the ground, the bund of a tank or other art.ificial elevation being 
~elected in places liable to be flooded in the rainy season. There 
are several opening's to each burro,,', SOIDe of them blind, others 
leading to a larger central chamber, t\VO or three feet belo\v the 
surface. J t'rdon relates that on t\VO occasions he ran foxes to 
holes in hollo\v trees. 

The Indian fox does not exhale the strong odour characteristic 
of t.he European species, and is said to afford but little scent to 
dogs. V. benga,Zensis is but rarely hunted \vith foxhounds, partly 
on this account, partly because of it-s numerous earths. I~, how­
e\'er, is frequently coursed ",ith greyhounds, and gives a good run 
,vith Arab, Persian, or half English dogs, pure-bred English houndB 
heing too fast. It doubles in a most dexterous manner, taking 
ad vantage of every accident of the ground, such as a ditch or 
ravine, and frequently making good its escape to earth or into 
bushes. McMaster, \vho ,,'rites ent·husiasticaU.v about this game 
little animal, says he ,vas once beaten by a tired fox, that escaped 
t he dogs by running amongst a herd of sheep and rattle. 

In its mOYelnents this aniulal is quick, active and graceful. 
J erdon notices that the tail is carried truiling \"hen the fox is going 
slo\vly or hunting for food, horizontal "rhen running, and alnlost 
erect when making a sudden turn. 

This fox is easily tamed and is said to be an amusing pet, free 
from sInell 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 ns have occurred, if not caused by 
infection, may have been due to too close confinement. 

The breeding takes place in bllrrO\Vs. The pairing-time varies 
according to loeality froln November to January, anu the young, 
ahllost nl,,·ays four in number, are produced frOln 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 cana. The hocu·y Fox. 

Vulpes callUS, W. Blan/ord, J. A. S. B. xlvi, pt. 2, p. 821 (1677); 
Belatel', P. Z, S. 1878, p. 392. 

POll, Bnluch.; Kt/1'ba-shdA'lU (cat-jackal), Persian of Kandahar. 

Size yery snutll; tail long and bushy; fur long and very soft. 
Skull (in the only specimen examined) destitute of any sagittal 
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crest. Muzzle short and narro\v. The inner lobe of the upper 
sectorial tooth very small. 

Oolour. Ashy grey, blac-kish on the back and sometimes \yith a 
rufescent tinge, \,7hite belo\\'. The basal half of the dorsal fur is 
dark purplish grey in some skins, the dffital half grey or ru£eacent ; 
in other cases the hairs a~e light ashy grey almost throughout, t be 
longer and coarser hairs have \vhite 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 t.ips being more developed 
posteriorly so that the tail has a black tip, though less defined than 
in V. bengalensis. Ears grey outside, creamy \v.hite on the margin 
and "'ithin; forehead rufous; a dusky or black spot on each side of 
t.he muzzle. Outside of the limbs dark rufous or dark ashy, ahuost 
black in some cases. 

Dimensions. Head and body 18 inches, tail \vith the hair at the 
~nd 15 to 16, without 12! to 13. In the skull the basal length is 
3~5, zygomatic breadth 2. 

Distribution. Baluchistan and Southern Afghanistan, possibly 
exte'hding east\\'ards to Sind. I have hitherto only been able to 
examiQe t\VO skins and a skeleton, the types, procured by 1\iajor 
Mockler at G,vadar, and a skin from Kandaha.r sent to me by Sir 
O. B. st. John. ~ 

N otbil1g is kno\\7n of the habits of this species. 

7 4~ Vulpes leucopus. The Indian desert l!lxc. 

,iulpes fh~veEcens, Blytl~, J. A. S. B. xxii, p. 581, nee G'l'ay. 
Vulpes leucopus, Blyth, J. A. S. B. xxiii, p. 729 (18[4), xxv, p.443, 

xxvi, p. 239; Jerdon, Ma'ln. p. 151. 
V 111pes griffithii, Blytl~, J. A. S. B. xxiii, p. 730; ide Cat. p. 43; 

Scully, A. M. N. H. ser. 0, viii, p. 226. 
Vulpes pusillus, Blytll" J. A. S. B. xxiii, pp. 729, 730; Alhl1ns, 

P. Z. S. 1858, p. 516; Je'rdon, Mam. p. 153. 

L'l11nri or Lokri, II. and Sindhi; Lombar, Baluchi; R·ubah, P. 

Size sman, though rather la.rger tllan that of V bengalt1'b~is. 
Fur full in "'inter. 

Colour of typical form. In "'inter the back is more or less 
rufous, speckled ,,"ith \"bite, and varies from bro,,'nish yello,v to 
rusty red. Tllere is usually a distinct l)ule patch on each side of 
the back ~ehind the shonlder, and the cross stripe in front of these 
patches is well marked. The sides are grey or whitish, more or 
less speckled, becollling darker, often iron-grey or siInply rufous, 
on the outside of the limbs. The lo\\·er parts as a rule are slaty 
or purplish grey to blackish, abdomen paler, chin and generally a 
spot in the middle of the breast "yhite. The underfur on the back 
purplish bro\vn throughout the basal half to three quarters, the 
extreme base being sometimes \vhitish, median portion rufous, then 
,,,hite for son1e distance, and the tip red. On the sides the hairs 
are ,,,bite throughout, except a few ,,~hich have blackish tips. On 
tbe underparts 1 he fur is purplish brown, paler to\vards the base, 
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and \vith more or less developed white tips. The ears are black 
or dal'k bro~'n outside except near the base, \,\7bitish "dthin and on 
the edges. ]'ace rufous, especially round the eye; usually a dark 
spot in front of each eye. The inside of the fore limbs, and 
especially the ,,,hole anterior surface of the hind lilnbs to the toes 
\\'hitish or \vhite, hence the name. Tail above the same colour as 
the bacl{, less rufous on the sides and belo\v, many of the hairs 
,,,ith dusky tips; terlninal portion of tail pure ",hite. 

'In spring, when the hair is \"orn, the dnrk underfur is exposed 
on the back, and the ,vhole animal is greyer. The lo\ver parts are 
probabl y ,,,hite in MUlnnlel'. 

Di1ne;t8·ions. Head and body 19 to 22 inches, tail ,vith hair at 
t.he end] 2 to 16, without 11 to 14, ear outside 3 to 3·5, tarsus 
and hind foot 4 to 4~. An average-sized felnale skull is 4·2 inches 
long (basal length) and 2·4 broad; a large male skull 4·45 by 2·65-; 
\Veight about t.he same as that of V bengalensis, or l;ather more; 
the specimen of \vhich J erdon gives the ,veight as 5i 1bs. ,vas poo­
bably small. 

Varieties. I am inclined to class together the three form~J dis­
t illguished by Blyth because, after seeing a great Dlany spef~itnens 
of V. leucopu8 £roln Sind and Rdjputfina, I am unable to ~:nd any 
characters b.v \vhicb the small Afghan fox, JT. grijJitlti" and the 
l)unjab fox, V. lJusilla, can be distinguished. Both ar~J probably, 
n~ a rule, rather lat'ger, but the difference is trifling; arld a sltull of 
JT grftfithi fl'om }{andahar, in t.he British Museulll, measures 4·3 

inches in basal length, and is of the same size as :a, rather large 
skull of V leucopus from Rlijputana. I am indebte-d to l\fr. Theo­
bald for t,vo specimens of a fox, \rhich I believe is >t."pical V. pusilla, 
fro III the Pot\var in the northern Punjab, and ~xcept a trifling 
difference in size, both agree perfectly ,,"ith skins, of V. leucolJus 
frotl1 Sind, .,vhilst they are the same size as large specimens of 
V leucolJuS from R.ujput.ana. . 
Ther~ is some confusion as to V. [lrijJitll,i, for \vhilst it is founded 

on the smaller fox of .1\ fghanistau, the dimensions given by Hutton 
(,I. A. S. D. xiv, p. 344 ),-heacl and body 2 feet, tail ] 7 inches, 
height at shoulder 14 to 15-agree better ,vith the larger form. 

i'he species described by me in 1875 (A. M. N. H. sere 4, xvi, 
p. alO, and' Eastern Parsia,' ii, p. 39) as V. 1)81"sica is possibly 
identical \rith V leucoj)us, though larger. 

Dist,·ibution. V. leucopus inhabits the dry and semi-desert regions 
of Western India, Sind, Cutch, Rnjplltana, the Punjab, and the 
N orth-\\'est Provinces as far east as Fatigarh. It is also found in 
13aluchistan and Afghanistan, and seems ,videly dist.ributed ill 
South-,vestern Asia, as I have specilnens from l\iuscat in Arabia. 

Habits. This is essentially a desert nninlal, and in India keeps 
lnuch to sandy \vastes, where it appears to live chiefly on the 
saud-rats, Gerbilllts ltu1"riance. J erdon remar]rs that the present 
speeies keeps to a different Idnd of ground from that inhabited by 
V bengalens£s, but in Sind both are common on the ,vaste land 
\riOl scattered bushes that covers' so large a portion of the proyince. 
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V. leucopus, hO\l·ever, appears to be the only form actually found 
amongst the sand-hills of the desert. The habits, so far as they 
are kno\\'n, exhibit no peculiarity. J erdon considers this fox 
more speedy than V. bengalensis and capable of giving a capital 
run even \vith English greyhounds. 

75. Vulpes alopex. The COln1non Fox. 

Canis vulpes and C. alopex, Linn. Byst. /t"'at. i, p. 59 (1766). 
Canis vulpes montana, Pearson, J. A. S. B. v, p. 813 (1886). 
Canis himalaicus, OUilby, P. Z. S. 1836, p. 103. 
Vulpes nipalen~is, Gray, CharleswrJrth's Mag. N. H. i, p. 578 (18.38). 
V ulpes montanus, Blytlt, J. A. S. B. xi, p. 589, xxiii, p. 730; Ad(l1ns, 

P. Z. S. 1858, p. 516; Jerdon, Mant. Ind. p. 152; Blanf. J. A. S. B. 
xlvi, p. 323, xlviii, p. 95; Scully, P. Z. S. 1881, p. 202; ide A. M. 
N. H. sere 0, viii, p. 225. 

Vulpes flavescens, Gray, A. JoV. N. H. (1) xi, p. 118 (1843); Hutton, 
J. A. S. B. xiv, p. 344; Adaln8, P. Z. S. 1858, p. 516; Blyth, Cat. 
p. 42; Blan.fo1·d, Yark. Miss., Mal"Jt. 1). 22, pI. ii. 

'Tulpes alopex, Blanfurd, P. Z. S. 1887, p. 635. 

LOlnr;, H.; Ruhah, Pers.; Lull, 0, Laaslt ~, Kasbmiri; WalJlU, 
Nepal. 

A large, and, in ",inter, richly-coloured fox \vith 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 t.he Himalayan variety. Middle of the back yarying 
from pure chestnut to dull rufous, speckled "'ith white or yellow, 
or to dark iron-grey (black and rufous mixed). The cross stripe 
on the shoulder somet.imes scarcely npparent, in other skins very 
distinct and" itb well-marked buff patl'hes ,on each side before and 
behind. The hinder part of the back and t.he thighs much greyer 
and more speckled with white; the sides paler in colour; lower 
parts varying from crealDy-\vhite to almost black, being probably 
much paler in summer than in ,,-inter. There is genprnlly a white 
spot in the middle of the chest, \" hich, 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 \\'oolly underfur on the bnck 
pu l"plish bro\vn; terminal port.ion of longer hairs rusty-red, \vith 
gen~rlll1y a ",hite or ,,,hitish ring near the end, the extreme t.ip 
often blaek. The underfur of other parts of the body yaries from 
vellowish·,vhite to dusky. The ears are black outside, light rufous 
or buff \nt.hin. The face is rufous; there is a large black spot in 
front. of the eye, and the cheeks are ,~hite. The outside of the 
limbs are ferruginous, black and white mixed, sometimes one 
colour prevailing, sometiu1es the other. Tail greyish, more or less 
rufous, man)? of the hairs \vith black ~ps, but the end of the tail is 
conspicuously ,vhite. · 

In spring, when the long "'inter fu!' is shed, the flnimal can 
scarcely be recognized; the da:rk underfur gives a greyish-bro,,,n 
tinge to the baek, ,vhilst the sides are pale and the lo\ver parts 
,,·hitish. 
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Dirnensions of Hiulalayan specimens. Length of head and body 
24 to 25 inches, tail with hair at the end 18 to 20, without 14l to 
17, tarsus and bind foot nearly 6~ height 14 to 15 inches; weight 
(according to Jerdon) 141bs. A Himalayan skull measures 4-9 
inches in basallongth by 2-7 broad. 

Varieties_ There is a considerable amount of variation, both in 
size and colour, exhibited by the different races of the common 
fox, and there is, as yet, much. difference of opinion amongst natu­
ralists as to whether these different races should be distinguished 
by specific names. The fox of Northern and Central Europe is 
rather larger than the Hinlalnyan fox and much redder; but the 
variety inhabiting Southern Europe, Oanis rnelanogaster of Bona­
parte, approaches more nearly in colour to the Himalayan race. 
~rhe' large Central.Asian · fox, V. jlavescens, Gray, is a paler­
coloured and yello,ver animal as a rule, with very thick fur in 
,,"inter and a superb brush. It occurs within our liJuits in Ladnk 
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, N ortherl1 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 exalnine any 
series of skulls from other localities, but those from Eastern 
Turkestan are larger than Himnlayan specimens (one of a female 
measures 5-45 inches long and a-15 broad), and equal in size to 
those of the European fox, ,,,hilst the teeth are larger even than in 
the latter. But it is extremely doubtful if these characters are 
constant, for there is much variat.ion amongst European foxe8. It 
appears to me that all the large Palrearctic red foxes, together \\,ith 
the North-American ('ross-fox, o. fulvU8 or pennsylvanicus, must 
be considered varieties or races of one species. 

Distribution. Of these races t\yO are found ,,·it.hin the liInits of 
t.he Indian fauna-V. alopex yare 'lnontana of the Western IIima­
layas, \vhich is described above and is found from Nepal to Kash­
n1ir and Gilgit; and V. alopex val·. jlavescerts, the paler, rather 
larger Central-Asiatic form, occurring in the higher Himalayas, 
in Tibet, nnd probably in Afghanistan. No foxes are kno\\'n to 
occur in Sikbim or the Eastern Himalayas except close to the 
snows, and it is doubtful \\'hetber any are found in Nepal. 
lIodgson's specimens ",vere from Simla. Beyond Indian linlits tlle 
species is found throughout the greater part of the Pnlmarltic and 
(if the vie,,'s above expressed be correct) N earctic regions. 

Habits. The Himalayan fox lives in brusb\\~ood 'and cultivated 
land, from an elevation of 5000 or 6000 feet u p~7ards, frequently 
11aunting the neighbourhood of hUlnan habitations a!ld feeding 
upon such birds and sIl1all nlammals as he enn capture. II e is 
very destructive to partridges, pheasants, and other galne-bulds, 
and often carries off poultry. In Europe, wherever rabbits are 
C001111on, foxes live chiefly upon theIn_ The Central-Asiatic 
yariety lives in open country, hiding in burro\\'s or amongst bushes 
01' l'OC}{S by day. Like all other foxes, this species, besides killing 
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birds and small mammals, feeds upon insects of various kinds, on 
the. conlbs and honey of ,,·ild bees, on eggs, and on fruits and 
berries, and is especially fond of grapes. Oceasionally it eats 
{'arriou. In \viuter, Captain Hutton says, \vhen the snow is on 
the ground, these animals are very numerous about Simla, and 
come close to the houses in seal"eh of offal and other food. 

}'oxes generally live and breed in burro\vs, but sOlnet.imes ill 
holes amongst rocks. The breeding-tilne is at the end of \vint~~-; 
t.he period of gestation 9 w'eeks; 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 
born blind, and remain so for a fortnight. They are full-gro\vn in 
-the autumn, and sometimes breed a,gain the first year. :Foxes'live 
thirteen or fourteen ·years. 

In Kashmir Jerdon nlentions that in 1865 the 7th Hussars had 
a pack of hounds and killed Dlany foxes. There are, however, but 
£e\\1 localities where the Himalayan fox can be hunted. 

76. Vulpes ferrilatus. The small Tibetan Fox. 

V ulpes ferrilatus, Hodgson, J. A. S. B. xi, p. 2i8, pI. 
Cynalopex f'erl'ilatus, Blyth, ('at. Ma1n. p. 41. 

Igur, Tibetan. 

Size considerably less .than that of V. (tlope.:v. Ears short; 
brush ,,,ell developed; fur long, especially on the l~gs and feet.. 

Colour. On the back ochraceous, finely speckled \vith \vhite, the 
general tint being a pale yello\\'ish rusty; face and outside of ears 
similar, but rather -greyer and less yello\v; sides of the neck, 
breast, and body, and the greater part of the t.ail nearly pure grey, 
nlixed black -and \vhite; tip of the tail whit.e; outside of the limbs 
yellowish rufous; lo,,·er parts ,,·hite, the middle of the breast con­
spicuously ,,,hite and dist.inct fronl the dark grey sides. Dorsal 
fur light grey at t.he base, t.hen pale rufous, becoming darker near 
t.he end, the tips of the longer hairs \vhite, black tips being int~r­
Inixed, rarely on the back but abundantly on the sides, and espe­
cially on the tail except to\vards the tip. Vibrissw black. 

n;mensiorls. None are a\railable from- fresb specimens. In a 
skin the head and body measure 24~ inches, tail \vithout the ter­
luinal hairs 9!, with the hairs 11, ear outside 2 inches. According 
to Hodgson, a skull not mature \,"as 4ft inches long and 2! broad. 

Dut1·ibution. Tibet, around Lhassa. Stoliczka (J. A. S. B. xxxvii, 
pt. 2, p. 5) includes this fox 81Dong the animals found in the Upper 
Sutlej valley, but the species does not appear hitherto to hare 
been obser\'ed else\\·here \yithin British limits. Its habits are 
unkno\vn. 
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ARCTOIDEA. 

Family MUSTELID..tE. 

The first family in the third of the great groups into which the 
typical Carnivora have been divided contains the martens and 
\~-easels, 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. All 
agree in the possession of a single upper true molar on each side, 
and all have t\\'O lower molars jn each ramus of the mandible ex­
cept Mellivo1·a, which has but one. The number of premolars is 
,'ariable, and even that of the incisors is not constant. There is no 
alisphenoid canal. Severnl genera possess the pO\\7er of diffusing 
at will from their anal glands an excessively fretid fluid. ]'ive 
toes occur on all feet. 

l'he Mustel£dce are sotnewhat difficult of arrangement \vben all 
the gpnel'a are taken into consideration; but the Indian forms fal1 
easily and naturally into the three subfamilies amongst \vhich the 
types belonging to the family have been distributed. These sub­
fnmilies are readily distinguished by the characters of the feet and 
cla,,·s. 

A. Toes short, partially \vebbed; cla\vs short, com­
pressed, acute, curved, oft.en semirectractile. 
Upper posterior molar of nloderate size, elongate 
transversely. Terrestrial and arboreal. .' . 

B. Foot elongated; toes straight; claws non-retrac­
tile, slightly curved, non-compressed, blunt, those 
of t.he fore feet especially large. Upper posterior 
molar variable. Habits mostly terrestrial and 
fossorial . . . . 

C. Feet short, rounded; toes webbed; cla\VS sUlall, 
curved, blunt. Head broad and much depressed. 
Upper posterior molar large and quadrate. 
Habits aquati~. e........ ... . . . . .. 

Mustelince • 

Melina. 

Lutrirue • • 
The above arrangement is identical with Blyth~s in his' Catalogue 

of the Mammalia in the Museum of the Asiatic Society,' but Jerdon 
clnssed the badgers and their nllies in a distinct family apart from 
the \vensels and otters. 

l'hroughout the Mustelidce the form of the skull changes \1,ith 
age, e,·en 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. There 
is nlso in many forms a great sexual difference in size. A remnr]i­
able exltulple is described by Mr. Thomas (P. Z. S. 1886, p. 125). 
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Subfamily MUSTELIN.t£. 

The Indian genera of this subfanlily are typical forma 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 Hima]ayas, but only one species· is known to exist in the 
Indian Peninsula and. in Burma. Two ·genera are found within 
Indin.n limits. 

Teeth in molar series on each side 5 above, 6 belowo 
Lower sectorial with inner tubercle. f::)ize about 
tha t of a domestic cat 0 • • • • .. • 0.. •• M USTE LA. 

Teeth in molar series 4 above, 5 below. No i~ner tu-
bercle to lower sectorial. Size small. • • . PUTORIUS. 

By most English naturalists the name Martes is used for the 
martens (Mustela), and Mustela for wp,Rsels and polecats. -I .have 
given else\vhere (P. Z. S. 1887, p. 636) my reasons fOl~ preferring 
the nomenclature of French and German \v·riters. 

Genus MUSTELA, Linn., 1766. 

Syn. Mal"tea, Nilsson. 

Body long and slender; limbs short; tail of considerable length. 
Feet digitigrade or nearly so ; toes short; claws compressed, curved, 
sharp, semi retractile. 

D t OtO • 6 1-1 4-4 1-1 U t · I -th en I Ion: 1. 6' c. 1-1' pm. 4-4' m. 2-2. pper sec .onR WI 

Fig. 38.-Skull of M'ltStela jlalJigulao 

the inner lobe close to the anterior end. Upper true molar nearly 
the saine size as the sectorial. Lower sectorial with small inner 
tubercle. Vertebrre: C. 7, D. 14-15, L. 5-6, S. 3, O. 18-24. 
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The marteus are anitnals about the isize of a domestic cat, more 
or less arboreal intheil'habits, and ,vith but little., if any, dis­
agreeable scent,. 

SytlOpsis of Indian, and ,B,urnt,ue Species. 

A .. Tail without ha.ir three fourths th,e length~ of 
, the head and body . •. • ••. •• ~ •••••.•• '. M.jlavigula, p. 158. 

B. Tail without hair -one half the length.of the 
head and body. • M.lom,a, p. 16.0. 

·A trace of a fossil Mustela has been fOllUd in the ,siwalik beds. 
}'rom the- fr,~glnents found, the - ,species appears to have ~en 
similt,r to M. jlavigula. 

77. lIustela fiavigula. The Indian M(u,t~n. 

?frustela flavigula, BQ.(Jd. Elen,ck. An. p,.88 (1785); C(,ntor, J. A. 8. B. 
xv, p. 194. . 

l\{arte~ flavigula, Blyth, J. A.. S. B. xxvi, p. 816; ~·(l. P. Z. S. 1864, 
p.486; ~:d. ,Jl,anl. ·Bird8 Burma, p. 29; Ada IllS, P. Z. S. 1858, 
p. 616; Jerdon, Mam.p. 82; Elanf. J: A.. 8. B. xlvii, pt. 2, 
p. 156. 

Galidictis ,ehrysogaster, ,Jardine, Nat. Lib. xiii, p. 167, pI. vii (1842): 
1\lartesgwatkinsi; Horsfield, 'Cat. p. 09 (1851).. 

Kasi'a, Sirnlur; 7'ttltu1~ala, CAit.1~(ila, I{umaon .and Garhwal; Mal SQ1n­

l»~a, Nepal; Hltll,iah, llhot.; S(II~kul, Lcpcha; Ang4 Prclo, Malay. 

Fig. 89,.-M'ft8t.ela jlavigu,/a. (From Hodgson's d~aw:in,gs.) 

Tail ·long and . bushy, measuring, without hair, quite three 
quarters the lengt.h of the head and body. Cau(lal vertebral 24. 
11'I~etfIlore or le,58 n,aked beneath; in Mal~y specimens the ,vhole 
metacarpu.s and more than half the tarsus being bare, whilst in 
SOlne Hhnalayan aninuus the na]ted ,soles ,appear less developed. 
~bOl't -hairs siellaratethe pads from each other and from the central 
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pad. Fur of body' short in Malay skins, moder~ltely long in 
Hima,la.van specimens, and with \vool1y underfur in ,\--inter. 

'1'he skull reselubies that of ]f. foina more than that of M. martes 
in shape, but is larger than either, the z.vgomat.ic breadth exceeds 
half the length, and the sides of. the nluzzle con verge. The length 
of the upper sectorial along its outer margin exceeds the breadth 
of the upper true (hindmo.:)t) molar. l'his molar differs in forDl 
frol11 that in M. fuina and ill. 1}'t'trtes by having th~ inner lobe no 
bron.del" from back to front than the outer. 

Colour. In the comInon Indian forIn the head to belo\v the ears, 
\vith the face, nape, and more or less of the hind neck, the rump, 
tail, and limbs glossy blackish bro\vn to black, the back from the 
shoulders to the rUlllp pale brown, sOlnetinles brownish ,,,hite. 
The chin and upper p~trt of the throat as far as belo\v the ears 
\"hite; throat ,and breast yello\v or orange or bro\vnish yellow; 
abdomen .similar in colour to the back, but a little paler. The 
underfur 011 the back is paler in colour thau the terminal portions 
of the longer hairs. 

Varieties. There is, ho\vever, a much darker forln, found both in 
the Ilimttlayas and in Southern India, the Galidictis cltrysogastel' of 
Jardine and ~1fartes gwatlcinsi of Horsfield. The \vhole animal is 
dark bro\vn, except the chin, throat, and breast, the t\VO forlner of 
"'hich are ,,,bite, the breast pale yellow. According to Adams, the 
dark phase is the SUlnrner livery, but this requires confu"lnation. 
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-bro\vn, not, nearly so dark as the head in 
ordinary specimens, but with a darker band on each side of the 
nape, fornling a margin to the paler throat, "rhich is not al,,'ays 
\vhite or yello\v, but sometimes, ,vith the breast, light brO\Vll. The 
Mala.van race, hon-ever, is not, as J erdon states, paler than others, 
but the reverse, except on the head. There is, in the British 
Museum, a blackish-headed specimen from Tavoy, \vith the back 
very pale light yello\vish bro\vn, this colour extending to the base 
of the tail. Four different varieties are described by Blyth, one 
from Southern India being very similar in colour to SOlne Malay 
specimens, bro\vn 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 ,,'ithout hair 
about 16, \vith hair 17 to .20 (Jerdon's measurement of the tail is 
erroneOllS ). Weight 4 to 6t lbs. Basal length of skull 3·53 inches, 
zygolnatic breadth 2·3 inches. 

Dist1·ibution. ~rhroughout the Himalayas from west of Kasbnlir 
(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 Burlna" the 'Malay 
Peninsula, and Slunatra. M. flavigula is also found in Southern 
China and even in Amurland (Radde). In the Peninsula of India 
t his marten is found on the Nilgiri hills, on the Travancore ranges, 
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and probably on SOlne of the other higher portions of the Western 
Ghats, but it does not appear to have been recorded in this range 
north of the Nilgiris. 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 dayt.iJne, sometitnes in pairs, occasionally in 
families of five or six, hunting among brush\vood or on the branches 
of trees. "When moving about, it is const.nntly uttering a lo\v 
chuckle, \vhich is prolonged into a harsh cry when the animal is 
excited" (Adams). It lives upon birds and their eggs and ~m111 
mammals, and it is said to kill young deer. It also feeds on 
reptiles and fruits, and probably on insects, one having been 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 PRsil y tamed. Nothing is recorded 
about its breeding-habits, \vhich probably resemble those of other 
members of the genus. It has a very slight unplea~ant odour. 

78. Mustela loina. The beech ~Iarten. 

Mustela foina, Erxleben, Syst. Relln. An. p. 458 (1777). 
~Iartes foina, Nilsson, Faun. ScantJ.. i, p. 38 (1820); Alston, P. Z.8. 

1879, p. 469; Scully, P. Z. S. 1881, p. 202; ide A. M. N. H. (5) 
viii, p. 90. 

MRrtes tonfreu~, Blyth, J. A. S. B. xvi, p. 353, partim; ide Cat. p. 06, 
nee Hodgson. 

Martes abietulll, Horsf. Cat. p. 101; Atla1ns, P. Z. S. 1858, p. 517, 
nee Ray. 

Martes !(:lucolachnrea, fV. Blanford, }?"al'k. Mi8s., Main. p. 20. 

Dalla l~afak, Afghanistan. 

Tail covered \yith long hair, and measuring \vithout the hair 
about half the length of the head and body. Candnl \'prtebrre about 
21. Feet \vith long hair bl .. t\Veen the toes, so that the nal{etl pads 
are nluch concealed, especially in winter, when the hair is much 
longer. Body covered in \\'inter with long glossy hair and thick 
soft \\70011y underfnr. Skull broad, muzzle short \vith the sides 
slightly converging. Length of upper sectorial along the outer 
edge greater than breadth of upper true Dlolar. The inner lobe 
of the last tooth, the hindmost in the upper ja\v, is a very little 
broader froln front to back than the outer lobe, the outer margin 
of the latter distinctly indented bet,,'een' t.he t\\'O cusps. 

Oolour. Varying from greyish bro\\'"n or even ""hitish bro\vn or 
bro\\'nish grey to deep blackish brown, the tail and limbs usunlly 
rath~r darker than the body; t broat and breast white, the extent 
of the \vhite varying. The underfur varies from ashy to pure 
\vhite. 

In general the fur of this species is inferior to that of the pine­
marten, .JoV. 1nartes; but some A.fghan and Turkestan skins of 
M.foina have beautiful fur, \v~~h :long, glossy, nearly black piles and 
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very soft white or pale ashy underfur. This is the variety for 
which I proposed t~e name Ze'Ucolachnaa. 

Dimensio'ns. Head and body 18 inches, tail without hair 10, with 
hair 13. Basal lengt.h of skull 2·85, zygomatic breadtlt 1·8. 

Di8tribution. 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 
Gilgit, Lndak, and K umaon, 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 fw.-tber east. 

Habits. Nothing has been recorded of the habits of ~I. foina in 
the Himalayas, except that Scully states, in Gilgit, that it keeps to 
considerable elevations and is but rarely found in the 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 founcl about human habitations; it 
lives in trees or amongst rocks, and feeds chiefly upon birds or 
sDlall mammals, frequently destroying poultry. It is very blood­
thirsty, killing more than it requires for food. When pres~ed by 
hunger it will eat lizards, snakes, frogs, or fruit, and is said to be 
very fond of cherries. The pairing-time is about February, the 
period of gestation 9 weeks, the number of young usually 4 or 5, 
and they remain blInd for 14 days from their birth. Young indi­
viduals are easily tamed, and indeed ther~ is good reason for 
believing that the animal was domesticated by the Greeks and 
Romans and kept for the same uses as cats are now (see Rolleston, 
Journ. Anat. Phys. 1868, ii, p. 47). 

Martes? toufaus of Hodgson (J. A. S. B. xi, p. 281) wa.s 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. toufreus by Blyth. 

MusieZct 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. 1879, p. 469). The sable appears to represent 
the pine -marten in Eastern Asia, and is by some considered only a 
variety of the latter. 
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Genus PUTORIUS, Cuv. 1817. 

·Syn. Mustela, auct. nec envier. 

Body very long, slender, and typ'ically vermif~r~, limbs very 
short tail variable. The external characters are sImilar to those 
of Mustela, except that the body, in the typical ,,~ea~els especially, 
is even more elongate. 

D ·· · 6 1-1 8-3 1-1 Th .. 1 diff ent,ltion: 1. 6' c. 1-1' pm. S=S' m. 2-2' e pnnClpa erence 
from the martens consj st.s in the absence of the anteI-ior premolar 
in both ja~'s, in the cusps of the teeth being sharper, and in the 
absence of t.he inner tubercle from the lower sectorial. The skull 
is elongate behind the orbits, but tIle muzzle is short. Vertebrre 
C. 7, D. 14-15, L. 5-6, S. 3, C. 15-21. 

Fig, 40.-Skull of PutO'l'ius canigula. 

The forms comprised are the animals kno,vn 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 to tbe hills south of the Assam 
valley., and anot.her, not hitherto ref!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 conSUlne, and. destroying anImals much larger than them­
selYes. 

Synopsis of Indian Specie8. 

A. Limbs and lower surface darker than 
upper parts. (Polecats.) 

a. Back fulvous, longer hairs black-tipped P. larl}atzu, p. 163. 
b. BacIt vRl'ieg'ated with white and dark 

brown . . . . . P. sa1'1naticus, p. 164. 
B. Lo,yel' surface not darker. (Weasels.) 

a. Tail-tip dusky or black. 
a'. Lower pal'ts white; whole body 

white ill "Tinter P. el"1nt'nea, p. 165. 
b'. Lower pal'ts bl'o'wn P. sublle'lnacllaianus, p. 166. 
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b. Tail-tip not darker. 
a r• A pale median dorsal stripe P. strlgt"dorsus, p. 170. 
b'. No dOl'salstripe. 

a". Nose white... P. canigula, p. 167. 
btl • Nose the same colour as forehead. 

Q, Back dal'k reddish brown P. cath'la, p. 169. 
(:1: Back light brown. . P. alpinus, p. 168. 

79. Putorius larvatus. The Tibetan Polecat. 

llutorius larvatus, Hoi/gs. J. 4. s. B. xviii, p. 447, pIs. xi, xii (1849), 
Putorius tibet-anus, Horsfield, Cat. p. 105. 

Tail \vithout hair less than 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 
kno\vD, is immature, tbe sutures being all open, although the denti­
t·ion is adult. The hamular process of each pterygoid bone, which 
in P. fcetidus, the COlnmon European polecat, is much curved out­
\yards, in the skull of P. larvatus is but slightly curved, and is in 
contact with a process projecting for\vards from the anterior portion 
of the bulla, as in P. sarmaticus. The upper true molar is dumbbell­
shaped, the inner lobe being broader than the outer. 

Colour. Above dirty \\?hitish or fulvous wit.h a black wash, 
especially bet"'een the shoulders and on the binder part of the 
back, o\ving to the long black tips on some of the longer hairs. 
Underfur \vhitish throughout. Part of the face between the eyes 
bro\vn (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 tbe end 7, without 6, -planta with nails 
2! (in another 3!). 

Dist1·ibution. A specimen \vas procured by Captain (now General) 
Strachey in Laduk, others by Hodgson from the Utsang district of 
Tibet north of Sikhim. 

Habits. Probably precisely the Bame as those of the common 
European polecat, which is particularly distinguished amongst the 
weasel tribe for the evil odour generated by the secretion o~ its 
anal glands, \vhence its name of foulnart or foul marten. It lives 
in woods and thickets, often near human habitations. P. larvatu8 
probably inhabits a less \yooded country and hides, like many other 
species of martens and \\Teasels, 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 in number, 
are born about April, in hollow trees or amongst rocks or stones. 

The common ferret is a domesticated variety of the polecat. 
)[2 
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Externally P. larvatu8 closely resembles P. eversmanni (Lesson, 
Man. Mam. p. 144) of Western and Northern Asia in ~or~ and 
coloration but in none of the three skulls of that specIes In the 
British M~·seum is there a process connecting the pterygoid bone 
with the bulla. The form of the upper true molar, too, appears to 
:rne different. P. puto'·~nu8 (Blyth,. J. A. S. B. xi, p. 281, note) 
is evidently the same as P. eve,·smann~. 

80. Putorius sarmaticus. The mottled Polecat. 
Mustela sarmatica, Pallas, Reise, i, P, 453 (1771); Hutton, J. A, S, .~. 

xiv, p. 346; Blyth, Cat. p. 68; ScUlly, A. M. N. H. serf 5, V1l1, 

p.227. 

Tail bushy, about half the length of the head and body. Fur 
shorter and more even than in the common or Tib~tan polecats. 
Very little woolly underfur, the longer bairs coarse and glossy. 

Fig, 41.-P'l(,forius sarmaticus. 

Skull similar in forlD 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 for\vard from the ant.erior portion of the bulla, leaving a 
foramen be]ow, which is nearly or quite filled up in ol~ skulls, so 
that the mesopterygoid fossa is continued baclr to between the 
bulloo. Cro\vns of upper true molars not dumbbell-shaped, but of 
approximately the same width from front to back throughout. 

00 lo'U'J'. Upper parts variegated \vith brown and yellowish white, 
underfur on the back greyish brown. Lo\ver parts from the chin, 
with the limbs, glossy black. Face dark brown to bIlek, except a 
white band across the'forehead. Another band passes across the nape, 
and includes the upper portion of the ears; the two bands nearly or 
quite meet be]o\v t.he ears. Hind neck dark bro\vn ; there is gene­
rally a broad fairly marked whitish band behind each shoulder. 
The hairs on t·he tail are very pale bro,,'n at the base, then dark 
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bro,,'n; the terminal portion white, except at the end of the tail 
\\-here all the tips of the hairs are black. 

Dil1lensions. Head and body 13 inches, tail without hair 6i; 
,,'eight 8 to 12 ounces. Skull (of a female) 2·05 long (basal 
length), 1·3 broad across the zygomatic arches. 

Distribution. En/stern Europe and parts of Western Asia, gene­
rally very rare, but common in South Afgha~stan about Kandahar 
and Quetta. I t has been obtained at or near the latter locality by 
Captain Hutton and Dr. Leith, and, as I learn from Sir O. B. 
St. John, occurs in Pishin, north of Quetta. 

Hltbits. 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 burro\vs (proba/bly made by rats originally), and 
appears to be equally common in cultivation and in uncultivated 
tracts. It is chiefly nocturnal, but is occasionally seen abroad 
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 sanguinary. A caged 
animal kept by Hutton killed in succession 4 ,,'agtails and 4 rats, 
two of the latter full-grown and large. The rats ,vere al \vays seized 
in the same place, just behind the ear, held until they ceased to 
struggle, and then killed by one or two bites through the back of 
the skull. As the blood flo\ved from the \vounds, 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 110 attempt to eat its victims during the day, but 
stored the bodies in a portion of its cage divided off as a sleeping 
apartment, and only fed after nightfall. The whole accouIl:t given 
(l. 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 an:d are usually three or four in number. 

This species has the same disagreeable fretid odour that is 
characteristic of the common polecat. 

81. Putorius erminea. The Ermine 01" Stoat. 

Mustela erminea, L. Syst. Nat. i, p. 68 (1766); Hodgson, J. A. S; E. 
vi, p. 564, x, p. 909, xi, p. 280; Horsf. Cat. p. 104; Blyth, Oat. 
p. 68; Blanf. Ya1'k. Miss., MaIn, p. 32. 

Body very slender. Tail about a third the length 'of tJIe ;head 
and body. Soles of feet covered with hair except the small toe­
pads. Fur soft, with \voolly underfur. 

Skull elongate, muzzle very short. The bony palate continues 
back for -m.re than half the distance bet'\Teen the last molars and 
the end of the pterygoids, which are simple at the end, not curved 
out\v~rds, 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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OOlOU1·. In summ.er dull chestnut (reddish brown) above, white 
or yeUo\vish \vhite below, the terminal portion of the tail black. 
The underfur on the back paler. In winter the \yhole of the fur 
is white except the tail to\\·ards its extremity, which remains b~ack. 
In some countries, as in England, the \vhite winter garb is seldom 
:assumed. 

Di1nensions. Head and body 9 to 11 inches, tail with hair 4i to 
6, without hair about 3 to 4. Males are larger t.han females. A 
skull measures 1'7 in basal length, and 1 inch in breadth across 
the zygomatic arches. 

Distribution. Throughout the Palrearct.ic region as far south as 
the Alps and the Himalayas. A speciluen ,vas obtained in 
Afghanistan by Griffith, and t.he species \vas recorded from Nepal 
by 1I0dgson; but the only specilnen made over by him to the 
British Museum is a furrier's skin, said to have been brought from 
Tibet. Adams says the species is found in the lo\\rer and middle 
regions of the Western Himalayas, but J erdon very pert,inently 
remarks that no Himalayan exaluples exist in any of our museums. 
Indeed the only thoroughly authentic occurrence ,vit hin our area 
appears to be that mentioned by Dr. G. Henderson in 'Lahore to 
Yarkand,' p. 42. He shot a specimen near Dras, north of the 
Zoji-la,I(ashlnir. The skin is, I believe, that now preserved in 
the Indian Museum, Calcutta. Dr. Henderson remarked that the 
anhnal ,vas probably rare in t.he lo~ality, for the people had no 
nanl,e for it. 

Habits. The ermine Ii ves in holes in the ground made b~ rodents, 
amongst rocks or heaps of stones, or in hollo\v trees, somet.imes 
huntiug in t.he daytiule, but Inore frequently at night, and killing 
any mammals, birds, or reptiles that it can luaster. It kills rnts 
and mice of all kinds, and is \vell kno\vn to be very destrncti ve to 
rabbits and to feathered game generally. It clilnbs \vell, 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, ill April or May; the lat.ter are blind for 9 days, 
remain with the'lnother till t.he autumn, and are full-grown in the 
iollo\ving spring. 

The \vhite \vinter skins from the North, where the fur is thick 
and close, form the valuable ermine of comlnerce. 

82. Putorius subhemachalanus. Tl~e Himalayan Weasel. 

M tt"tela (putorius) subheluachalana, Hodgson, J. A. 8. B. vi, p. 563 
(1837); HOI's.f. Cat. p. 103; Jerdon, Marn. p. 83. 

l\lustela hUDlerali.~, Blytlt, J. A. S. B. xi, V, 99. 
l\lustela horsfieldll, Gray, .4. M. N. H. Xl, p. 118 (1841). 
Mustela hodgsoni, Horsf. Oat. p. 103, nee GI"ay. 

P Kran 01' Gran, Kashmir .; Sang-king, Lepcha; Tenlon, Bhat. 

* See under P. canigula. 
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Tail moderately bushy, and, without including the hair at the 
end, nearly half the length of the head and body. }'ur moderately 
long, soft, "ith some woolly underfur. Soles hairy; long hair 
between the toe-pads, and between them and the palmar and 
plantar pads, sometimes a]~ost concealing theIne Anal glands as 
in other species. 

Skull more elongate than that of P. erminea, and muzzle nar­
ro\ver; otherwise similar. The dentition presents no difference 
of importance. 

Oolour. Bro\l"nish red, ranging from bright chestnut to bay, some 
being considerably brighter and more rufous in tint than others; 
underfur hair-bro\l"n. The tip of the tail and the nose are darker, 
but not black. Chin \l'bite, and in many specimens there are 
white spots or patches on the breast. 

Dirnensions. Head and body in a large (? male) specimen I5! 
inches, tail "yithout hair 6, \vith hair 7 f, tarsus and hind foot 1~. 
In a small (? female) example the corresponding measnrements are 
10, 4, 5, and I! 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 Sil{him at eleva­
tions from 7000 to 13,000 feet (I have a specimen procured on 
Chola by Mr. El wes at the last-named elevation, and Hodgson 
caught t.\yo in his house at Darjiling). Blyth (J. A. S. B. xxiii, 
p. 215) records specimens collected by Dr. Ste\vnrt near Landour 
and MUiSoorie, and Jerdon states that the species is common in 
Kashnlir, \vhere Leith Adams also records its occurrence; but all 
the skins I have seen from the Western Himalayas belong to the 
next species. The specimen procured by Griffith, and erroneously 
referred by Horsfield to M. hodgsoni, is labelled from Afghanistan. 
Some of Griffith's collections thus labelled ,vere from the I(hasi 
hills, so no dependence can be placed upon the locality. 

Varieties. The type of },/ustela lI,ol'ifieldi, \vhich was brought £~·om 
Bhutan, is now in the British l\1useum. It is smaller and much 
darker-coloured than Hodgson's typ'e of M. subhe'ln(tchalana in the 
same collect.ion. But the tint is evidently variable in this species, 
and as the distribution of colour is precisely similar, I have very 
little doubt t.hat the difference in size is sexual, ~nd that the t,vo 
aI"e identical, as was suggested py J~rdon. In Hodgson's MS. 
dra\\,ings three of these darker specimens are represented, and all. 
are noted as young. 

Nothing is known of the habits of this weasel. 

83~ PutoriU8 canigula. The white-nosed Weasel. 

1\I ustela canigula, Hodf/son, J. A. S. B. xi, p. 279 (1842). 
Mustela hodgsoni, G,·ay, A. J.1I. N. H. xi, p. 118 (184.3). 

Tail moderately bushy, about half the length of the head and 
body. Fur of Jnoderate length Soles hairy. 
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Skull (fig. 40, p. 162) decidedly elongate, the comparatively 
narrow area behind the postorbital processes very long, but nowhere 
distinctly contracted, the sides being subparallel. 

00 lour. Chestnut (brownish red), some specimens darker than 
others, some being bright chestnut, almost fawn-colour, the tail­
tip not darker. Underfur hair-brown. The nose as far back as 
the eyes, both lips, the chin, and a variable area on the throat 
and upper breast ,vhite. 

Dintensio1l8. 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. 

D1·stribution. Hodgson's types ,vere fronl Lhassa in Tibet. There 
are specimens in the British Museum, collected by Major Kin­
loch, from Cbamba and Pangi in the N.W. 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" ,vith a 
\vhite blaze on the face" observed by Mr. Lydekker in the Ohenab 
'Talley. I cannot help suspecting that this form rna, inhabit 
I(nsbJriir, and that it may have _ been mistaken for its near ally 
P. subhemacltalanus. If this be the cas~, P. canigula is probably 
the Western cis-Himalayan species, P. sublte?nachalanus the 
Eastern, the former extending further east, however, in Tibet. 

Nothing particular is known of the habits of P. canigula. 
The type of j}Justela hodgsoni, Gray, is in the British Museum, 

and is a rather smaH and dark-coloured individual of the present 
species. The name has by Horsfield, Blyth, and J erdon been 
applied to other kinds. 

84. PutoriuB alpinus. The pale Weasel. 

Alustela ltlpina, Gebler, Mem. Soc. I'Inp. Nat. Moscou, vi, p. 213 (1823); 
Horsf. Cat. p. 104. 

Musteln temon, Hodgson, J. A. IS. B. xxvi, p. 207; Blanford, Yal'k. 
Miss.1 Mam. p. 32; Scully, P. Z. S. 1881, p. 203; ide A. M. N. H. 
(5) VIii, p. 97. 

Te'l1l0n, Tibetan. 

Tail moderately hairy, about half the length of the head and 
body. FUl" s}lort, soft, very thick, with but little woolly underfur. 
Soles hairy, naked; pads much concealed by the long hair bet\veen 
them. CIa \\1S yery slightly curved, blunt. 

Colou?·. Above and on the sides light brown (or, ns Hodgson 
calls it, brunnescent fa\vn) to hair-brown. Underfur rather darker 
bro\vl1 at the base, then \v hitish when the fur is in good condition, 
the tips bl'O\"n. Tail t.he same colour as the body or rather paler. 
Lo\"er parts, as a rule, yellow or white, with a distinct line of 
separation from the bro\vn of. the sides; but in other specimens 
there is no distinct sepa.ration 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 II! inches, tail without hair 5 to 5i, with hair about 
6f, hind foot to calcaneum I!. A skull from Hodgson's cpllection 
measures 1-82 in basal length, and 1 in breadth ~anqther 1·7 
by 0·97; whilst one from Kumaon is much smaller, only 1·5 by 
0·82. The latter may be a female. 

Dist1oibution. Within our area this species has been obtained 
from the country on the northern frontier of Sikhim by Hodgson 
and Mandelli, from 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 Amurland by Radde. 

Habits. The typical P_ alpinus is said by Gebler to have young 
in May, the number not exceeding five. The pairing-season is 
in February. 

The typical skins and skulls of P. temon agree well "ith Gebler's 
description of P. alpinus, and \vith specimens from the Altai in the 
British Museum, but the individual from Kumaon, although similar 
in colour, is remarkably small, agreeing, however, in its dimensions 
with those given by Radde (Reis. Slid. Ost-Sib. i, p. 50) for the 
species. It is quite possible that the smaller individuals may be 
females. 

85. Putorius cathia. The yellow-bellied WeaseZ. 

Mustela (putorius) kathiah, Hodgson, J. A. S. B. iv, p. 702; Hors­
field, Cat. p.l02; Jerdon, Marn. p. 84. 

Mustela. auriventel' v. cathia, Hodgs. J. A. S. B. x, p. 909, xi, p. 280. 

Kathia nyal, Nepal. 

Fig. 42.-P'ldoriu8 catkia. (From Hodgson'S drawings.) 

'1'ail about half the length of the head and body, not bushy. 
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Fur short and even. Sales partly naked, especially those of the 
fore feet. 

Skull resembling that of P. e1·'1ninea in form, but narrower. The 
inner lobe of the upper true molar larger than the outer, and 
having the tuberclfl in the middle small but prominent, rising 
from the centre of a slight depression on the surface of the 
toot.h. 

00 lour • Back, face, and upper .surface of head, including the 
ears, limbs, and tail, bay (dark bro\vnish red); und6rfur scarcely 
paler. Lo\ver parts deep yello\v, this colour extending to the 
inside of the limbs, but more in some specimens than in others; 
chin and upper lip generally \vhitisb. In two specim~ns from 
Mussooree, collected by Captain Hutton and now in the British 
Museum, the inside of the fore legs is yello\v to the feet, and in 
one the upper surface of the feet is partly \vhitish. 

Dimensions. Head and body 9 to 10~ inches, tail "'it,hol1t hair 5 
to 6, with hair 6 t.o 7, tarsus and hind foot about 1 ~; weight 
about 6 ounces. A skull measures 1·8 inch in basal length, and 
1 in zygomatic breadt.h. Males are rather larger than females. 

Distribution. The Himalayas as far ,,'est as Mussoorae, at mo­
derate elevations (about 3000 to 8000 feet), and some of the hills 
south of Assaln. There is a specimen from the I{hasi Hills in the 
Indian Museum, Calcutta. 

Habits. Nothing is kno\vn 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 enlployed by the Nepalese to rid houses of rats, for 
which purpose it is most efficient. It is also trained to attack 
larger animals-fo\yls, geese, and even goats and sbeep- \v hich it 
kills by dividing the artery of the neck. 

86. PutoriU8 strigidorsus. The striped IVea.sel. 

Mustela stl'igidorsa, Hodgs., Gray (e1'ro1'e strigodorsa), P. Z. S. 1853, 
p. 191; Horsfield,~. M. N. H. 2nd sere xvi, p. 107; ta. P. z. S. 
1856, p. 30S, pl. xhx; Jerdon, M am. p. 85. 

Tail, ,vit.hout hair, nearly half the length of the head and body. 
~Fur of moderate length; underfur soft and "Yoolly, ronger hairs 
coarse. Soles partly naked. A footid secretion exudes from the 
anal glands, which are similar to those of P. catlJ,ia. Mammre 4, 
subinguinal. 

00 lour. Deep bay (dark brownish red) throughout, with the ex­
ception of the throat and middle of t.he breast, ,,,hich are yellow; 
the chin, a narro\\' line dO"'ll the middle of the back, and another 
along the belly, \vhich are "vhitish or ,vhite. Underfur on the 
back a little paler than the terminal portions of the hairs. 

Di111ensions. I-Iead and body 1~ inches long, tail with hair 6f, 
without 5t, tarsus and hind foot 2 ; weight 7 j oz. The sex of the 
specimen measured by Hodgson, to ",hom we are indebted for the 
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m~asurements, is not recorded. There is clearly a considerable 
difference in size between the sexes. 

Distribution. This species has hit,herto only been recorded fron1 
Sikbim, \vhere t,vo specimens \vere obtained by Hodgson, probably 
from a moderate elevation. Two more ,vere procured by Mr. 
llnndelli, and are in my possession. 

N ot-hing is kno\vn of the habit.s, 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. 

T\vo other species of Puto19ius may hereafter have to be included 
in the Indian fauna, though at t.he opposite extremities of the atea. 
The first of these is a ,,'easel described by myself from Eastern 
Turkestan under the name of Mustela stoliczkana (J. A. S. B. xlvi, 
pt. 2, p. 260, and Se. Results 2nd Yarkand l\fission, Mam. p. 30, 
pls. i a, ii b). This is allied to the common weasel of Europe, but 
is considerably larger and rather different in colour. The follo\y­
ing is a brief description, \yhich may suffice for identification. 

P. stoliczlcana.-Colour pale sandy bro\vn above, on the outside 
of the limbs, and on the tail: \vhite below'. Fur short, dense; and 
soft. Head and body or a male 9 inches, tail \vith hair 3, \l'ithout 
hair 2·3, tarsus and hind foot \vithout cla\vs 1·4; weight 5·2 oz. 
Skull 1·75 inches long, 1 broad. 

There is a specimen from Afghanistan in the British Museum. 
The other species is P. nudiJ?es, F. 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 
consequen~ly added :-

P. nudipes.-Tail bushy. Soles partly naked. Fur loose and 
long, with but little uuderfur. Colour rusty red, the head above 
and belo\v \vhite, tail-tip \vhitish. Head and body about 13 inches, 
tail without hair 8j, \"ith hair 10!; skull 2-25 inches long, 1·35 
broad. It is said by Cantor to inhabit the densest jungle. 

P. a8tutus and P. moupinensis have been described by Prof. A. 
Milne-Ed\vards * froln Moupin, Eastern Tibet, and P. davidianU8 
from the Chinese province of Kiangsi. N one of these can be 
satisfactorily identified \yith Himalayan forms. 

P. a8tutus is dark rufous-brown above, the tail the same 'colour 
throughout; breast white, with a yellow tinge. Upper surface of 
fore feet \vhite. Length of head and body nearly 10 inches, tail 
4t, skulll·S. 

· P. 'mOupinen.sis is rufous-brown, a little paler below, the face and 
the tip of the tail darker; chin \vhite or yellowish ,vhite. Head 
and body 134 inches long, tail ~, skull 2-2. This approaches 
P. subhemachaktnus, but has a longer tail. 

P. davidianus is light rufous-brown above and belo\v, the head 
above darker; no dark tip to the tail; chin, upper lip, and sides of 

* 'Recherches,' i, pp. 343-348. 
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nose white. In a female the head and body measure 11! inches, 
tail 6i, skull 2. It is just possible that t.his Inay be a variety of 
P. canigula. 

In Gray's" Revision of the Genera and Species of MusteZicZ;e 
contained in the British Museum" (P. Z. S. 1865, p. 117), and In 
the same author's' Catalogue of Carnivorous &c. l\Ia nlm alia , (1869, 
p. 95), Himalaya is giren as one of the localities for Vison sibirica 
(Mustela sibi,·ica, Pall.), and the letters B.M. are appended to sbo\v 
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 l\Iuseum of the Asiat.ic 
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. hodgsoni to be a synonym. 

Subfamily MELIN-LE. 

This subfatnily comprises the badgers and their allies. All are 
furnished with cla,,:'s adapted for digging, and thus present some 
resemblance to bears, \\,ith \vhich t.hey have been classed by some 
naturalists. N one of the true badgers have been recorded from 
\vithin Indian limits, although at least one spec'ies belonging to the 
genus has been found in Tibet. Three genera, ho\\·eyer, belonging 
to this subfamily are found in India or Burma, and are distinguished 
from each other by the follo\l'ing characters:-

A. Upper molar bl'oadel' than long, not lal'ger than upper 
sectorial. 

a. An external ear; aninlal paler below than above . IlELICTIS. 
h. 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 fo~sa .. AnCTONYX. 

Genus HELICTIS, Gray, 1831. 
Syn. Melogale, Geoffroy (1834). 

Size small. Body and head elongate, the nose pr.olonged and 
terminating in a naked, obliquely truncated snout, separated from 
the upper lip by a narro\v hairy space. The nose is naked above 
for about one third the distance to the eyes. Limbs short. Cht\ys 
llluch conlpressed, fore cla\vs about double the length of the hind. 
Soles naked; on t.he hind foot the naked portion terminates some 
distance in front of the heel. Ears short, but dist.inct. l\fammre 4. 

D t·· · 6 1-1 4-4 1-1 Th t · I en .ItIon: 1. 6' c. 1-1' pm. 4-4' m. 2 2- e upper sec oria , 
\vhich in both Indian and Burmese forms is much larger than the 
true molar behind it, has a yery large inner lobe divided into t\VO 
distinct pointed cusps. There is a very small pointed cusp at the 
anterior extremity of the tooth. The molar is broader than long, 
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the outer Inargin slightly indented, the crown with several small 
cusps. The lower sectorial has a heel about one third the length 
of the tooth. 

Fig. 43.-Palate of Helictis personata. 

Skull with the nasal portion narrower than in other genera of 
the 8ubfalnily, and with the palate extending back~Yards to about 
halfway bet\veen the hindmost molars and the glenoid fossa. 
Infraorbital foramen large. Vertebrm: O. 7, D. 14, L. 6, S. 4, 
01 

The species of Helictis have longer bodies and shorter limbs than 
badgers, but are allied to the latter and not to Gulo or any other 
genus of the Mus te lince, 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 anatomy of a Chinese species has been given 
by Garrod (P. Z. S. 1879, p. 305). 

Synopsis of Indian and Burmese Species. 

A. Colour brown or yellowish brown, not grey. 
B. Colour brownish grey 

H. orientalz's, p. -173. 
H. per8onata, p. 174. 

87. Helictis orientalis. The brown Ferret-badger. 

Gulo orientalis, Horsfield, Java, pI. 
Gulo nipalensis, Hodgs. J. A. S. B. v, p. 237, vi, p. 560. 
Helictis nipalensis, Gray, P. Z. S. 1853, p. 191; Jerdon, Mam. p. 80. 

Oker, Nepalese; Nyentek, Malay. 

Tail, without the hair, exceeding half the length of the head al!d 
body. Fur consisting of soft "'oolly 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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Oolour. Above dark bro\vD, almost chocolate-brown in general, 
but some individuals appear rather paler. The underfur is pale 
brown. A narro\v 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 t.he forehead, sometimes 
reduced to a frontal spot. The margin of the ears and terminal 
third to half of the tail \vhitish. Lo\ver parts brownish white, 
sometimes yello\vish, t.he breast and throat paler. SODletimes the 
pale colour is confined to the middle of the abdomen, the sides 
bein~bro\vn. 

Dirnensions. In a female the head and bouy nleasure 16 inches, 
the tail ,vithout hair 7t, with hair 9, hind foot from heel2t. A 
skull measures 2·75 inches in bosal length, and 1·75 across the 
zygomatic arches. 

Dist1·ibution. The HiInalayas in Nepal and Sik him at moderate 
eleYations, and Java. Other supposed localities probably refer to 
the next species. 

Habits. Very imperfectly 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 
destroying cockroaches and other insects. 

I am unable to find any distinction between the Himalayan and 
Javanese forms distinguished by Inany authors as H. nipalensis 
and H. orientalis. The cranial differences noticed by Gray, Ander­
SOD, and others appear to be due to individual variation only. 

88. Relictis personata. The BU1"1neSe Fer/ret-badger. 

Melogale pel'sonata, Geoff. Belanger, VOYo, Zool. p. 137, pI. v (1834). 
Helietis orientalis, B~1JtI~, J. A. S. B. xxxi, p. 332, nee Horsfield. 
Helietis nipalensis, Blyth, Oat. p. 70, Ma1n. Bt010ds Bur,na, p. 29, nee 

HodgsQn. 
Helictis personata, Thomas, P. Z. S. 1886, p. 59. 

Kyoung-u-gyi, Burmese (Tiekell); Kyoung-pyan, Arakanese. 

General proportions precisely similar to those of H. o'rientalis. 
Teeth Inuch larger, and the upper sectorial nearly trapezoidal, the 
inner lobe being remarl{ably develolled and the t",o cusps much 
less unequal than in H. o1'-ientaZis. 

Oolour. Above brownish grey. In all other respects this form 
resembles H. orientalis; the dorsal underfur is sullied \vbite, dorsal 
and frontal bands and cheeks white or yello\v, lo\ver parts. bro\vnish 
white or yellow. The longer hairs on the sides have ""hitish t.ips. 
Dark portions of the face much darker than the back generally . 
• Diraensions. Tiekell, in his MS. notes, gives for a femttle :-head 
and body 15 inches, tail 8~, hind foot 2l. This I suspect to be 
small, skulls of this species and stuffed specimens being rather 
larger than those of H. o1'ientalis. The skull of a male measures 
in basal lengt.h 2'85 i~ches, in breadth 1·87. 

Distribution. Recorded from Pegu and Manipur. Theretlis also 



METJLIVORA.. 175 

a skin, apparently of 'this species, from Cachar, in the British 
Museum, and in ~ll probability the specimens obtained by Blyth 
from Tipperah and Arakan are the same. 

-*",..,.-- ... , , .... 
. "" \--.... ......","" .. ~ ....... -.. ,.....",. .. ,,",~,,~,-~\ , 

V~ 
I. _-

--']_--i:?:.\"'-.~~:;;"tP 
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;~"-'; ~-... ~~:;: 

Fig. 44.-Helictis personata. (From a drawing by 001. Tickell.) 

Habits. This animal is nocturnal like other members of the 
genus, and appears to be omnivorous. One kept alive by·Tiekell 
fed upon fruit, insects, lizards, meat, and eggs, and drank by lapping. 
It'was savage and restless, and appeared \vell able to defend itself 
against prowling dogs, as it ,vas kept chained to a tree. 

Anderson obtained the Chinese type of t.he genus, H. m08chata, 
distinguished by its very small teeth, in Yunnan, and this species 
may be found in Upper Burma. 

Gen,:!s lYIELLIVORA, .Storr, 1780. 
Syn. Ursita.7:ttS, Hodgson (1836). 

Body stout. Limbs short, strong; fore cla\vs very large. Tail 
short. No external ear. Coloration peculiar: the upper IJarts 
,vhitish; lower parts and limbs, with the muzzle, uniformly black. 
Mammm 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. . 

D t OtO 0 6 1-1 3-3 1-1 NIb 1 en 1 Ion: 1. 6' c. l-=i' pm. 3-3' m. 1-1. 0 ower tu ercu ar 
molar. The upper tubercular (or true) molar much broader than 
long, thus being transverse and more or less dumbbell-shaped, as 
in Mustelinre. . Upper sectorial large, with the inner tubercle 
quite at the anterior end. The heel of the lower sectorial very 
small. Vertebrre: 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.-SkuU of Mell'lvora ind'ica. 

T\vo fotms of this genns, Mellivora sivalensis and M. puniabensi8, 
are found in the Siwalik beds of Northern India, together with a 
representative' of an allied but extinct genus, Mellivorodon pal~­
indicus. 

89. Mellivora indica. The Indian Ratel. 

Ursus indicus, Ke'rr, AnI Kl"ng. p. 188 (1792). 
Mellivora rate!, Gray, Oat. Mam. Birds Nepal ~o. B. M. p. 13; 

HO)·sf. Cat. p. 120; Blyth, Cat. p. 69. 
Mellivora indica, Jelodon, Ham. p. 78. 
Ul'sitaxus inauritus, Hodgs()n, As. Res. xix, pt. 1, p. 61; ide J. A. S. B. 

v, p. 671. 

Biiu, H.; Gorpat, Sindhi; Bdil;U Bhdl, at Bhagalpur; Bharsia, Nipal; 
Biyul kllawal', Tel.; Tava ka'l'ad~, Tam.; Usa hanna, Kol. 

Tail \vithout the hair about t to t the length of the head and 
body. Fore claw·s very large, nearly treble the size of the hind 
cls,,-s. No underfur; abdomen very thinly clad. 

GOlOU1'. Above light grey or whitish grey, lo\ver parts with the 
limbs black. The dorsal fur consists of longer coarse white hairs 
mixed \vith rather shorter and finer hairs which are blackish brown. 
The whitish upper parts are sharply divided from the black under­
surface, and include the cro\vn of the bead, 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. }"ore claws white. 

Fig. 46.-Mellivora indica. 

Dimensions. According to Hodgson head and bocly 32 inches, 
tail 5, with the hair 6~, hind foot to heel 4~. Jerdon gives head 
and body 26 inches, tail 6. A skull is 4·9 inches in basal length 
by 3·2 in zygomatic breadth. 

Distribution. India generally, from the base of the Himalayas to 
the extreme south,. "dth 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 exchisively 
noeturnal. 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 Northern India where 
the rivers have high banks, affording suitable localities for its dens. 
It is snid to live in pairs, to feed on rats, birds, frogs; ana 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 sanle belief exists with regard to the badger, 
and is in all probability equally ,,·ithout· the least foundation. 
Indeed, although the dentition of Mellivora is more carnivorous 
than that of the true badgers, the fact that the ratel in confinement 
lives ,,'ell on vegetable food renclers it probable that this animal 
feeds partly on veget~bles, probably fruit and roots, in the wild 
state also. At the same tinle J erdon states that he has heard of 

N 
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several individuals being trapped whilst committing depredations 
in £O\\! I-houses, and this is confiroled by McMaster. 

Nothing appears to be kno\vn of the ratel's breeding-habits. In 
confinement it is very tame, quiet, and playful, and freq llent.ly 
acquires a habit of tumbling head over heels, for this practice has 
been noticed in different individuals by Hard w'icke, Sterndale, and 
others. 

Genus ARo.rONYX, F. Cuvier (1825). 

Body and limbs stout, tail short. Snout long, mobile, naked 
to\vards the end, and truncated, the terminal disk containing the 
nostrils being much like that of a pig. Ears very short and rounded. 
Eyes small. }'eet naked belo\v, the naked sole not extending to 
the heel in the hind foot. C1a\vs of all feet much lengthened, 
those of the fore feet longest, all slightly curved and blunt. lIair 
coarse and long, \vith woolly underfur. Mammre 6. 

Infraorbital foramen in the skull very large. Balloo very small. 
The bony palate extends back to the glenoid fossre, and is deeply 
indented behind in the middle. The posterior portion of the 
palate is formed by procesees from the pterygoid bones. This 
form of palate is peculiar to Arctonyx amongst fissipede Carnivora.. 

D ·· · 6 1-1 4-4 1-1 Th t· I entIl.l0n: 1. 6' c. i l' pm. 4-4' m. 2 2. e an ·erlor prenlo ars 
in both ja\Vs often rudimentary or absent. The upper incisors are 
arranged in a semicircle. The canines are greatly conlpressed. 
Upper sectorial furnished \vith a large median inner lobe, divided 
by a transverse groove, but without cusps. Upper tubercular 
molar much larger than upper sectorial, longer than broad, sub­
trapezoidal, almd"3t loze~ge·shaped, \vith the heel rounded; this 
heel becomes ,,·orn R\Vay in old skulls. Lo\ver sectorial \rith a 
large lo\v tuberculated 'heel. Vertebrre: C. 7, D. lU, L. 4, S. 4, 
C.20. 

The hog-badgers, as J erdon very appropriately names them, have 
a singular resemblance to a pig, o\ving to the form of the snout. 
But lit tie is kno\vn of their habits. T\\·o forms, one of \vhich is 
very imperfectly kno\vn, are recorded from North-eastern India 
and Burma. 

Synopsis o.f In(lian and BU1-'1nese Species. 

Lnrg-e; s1{ull from occiput over 6 inclles long. A, collaria, p. 178. 
Small; skull from occiput less than 5 inclles long. A. ta.roides, p. 180. 

Some details of the anatomy are described by Dr. G. Evans, 
J. A. S. B. viii, p. 408. 

90. Arctonyx collaria. The Hog-badger. 

Arctonyx collnris, F. CUV. IIist. Nat, Man". pI. 220 (1825); El:alls, 
J. A. S. R. vii, }l. 732, pI. xliii; viii, p. 408; Blyth, Cat. p. 71; 'id. 
ltIa'1J~. Birds BUJ'1na, p. 29; Jerdon, Ma'ln. p. 77. 
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Mydaus collaria, Gray a1,d Hal·dwicke, 10,. Ind. Zool. i, pI. vi. 
ArctoDJx isonyx, I-Iorlgson, P. Z. 8. 1856, p. 398, pl. l. 
Meles (Arctonyx) collaris, Anderson, An. Zool. Res. pI. 196. 
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Bl,dJa-8ur (bear-pig, or according to some Bdla-sll'-, sand-pig), H. ; 
Cholnhuvho, 7'he'lnbakso, N aga; Nuloang, I(uki; No-ok, l\fanipuri; 
Qllado- Waildu, Mug; KJlwe-fdu-wet-llti, Al'akan; Kkwe-ta-wek-wek-ta-
1vek, Burmese. 

Tail about a third to a fourth the length of the bead and body. 
Oolour. Dirty grey above and below, slightly \vashed with blackish 

above, the hairs being sullied white throughout, except the ends oj 
the longer hairs on the back and sides, \\7hich· are black. Head 
white, "'it.h 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 

Fig. 47.-Arclo1l,Yx collaris., (From a drawing by Col. Tickell.) 

is dusky, backwards across the cheek, join~d by a broader and 
lighter brown band to t.he eye and ear-stripe. These head-markings 
appear variable, somet.imes the sides of the head are dark except a 
,vhite space round the eye. Throat, sides of neck, and tail 
\\'hitish, lo\"\:-er parts and limbs dusky, the latter sOlnetimes black. 

Dimensions. Head and body of a mule 30 inches, tail 9, with 
hair 11, hind foot 4~ (a Moultnain animal measured by Tickell)~ 
An old skull is 5"5 inches in basal length and 3·5 broad. 

Distribution. The base of t.he Eastern Hilnalayas in Nepal and 
Sikhim, Assam, Sylhet, Caehar, Arakan, Pegu, ·and Tenasserim. 
Anderson obtained this animal in Western Yunnan, but it is not 
mentioned in Swinhoe's lists of Chinese ulamlnals, nor has it been 
observed south of Tenasserim. Sterndale says that he heard of it 
in the forests of Seoni in the Central Provin"ces; but as he never 
saw a specimen, it is doubtful if this was the animal of which he 
obtained informat.ion. 

Habits. According to Tiekell, in his MS. notes, the hog-badger 
frequents undulating stony ground or snlall hills amongst jungle, 
and lives in fissures of t.he rocks or in ho]e~ dug by itself. It is 
thoroughly nocturnal. In captivity it is dull anel uninteresting, 
feeding voraciously on meats, fish, reptiles, or fruit, and it is par­
ticularly fond of earthworills. One individual used to pass the 

N2 
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day sleeping in a hole that it bad dug and \\78S very savage if 
disturbed. When angry it made a loud grunting l10ise and bit 
fiercely~ It was dull of sight, and ita only a,cute sense appeared 
to be that of smell. It was in the habit of raising its sno~t in the 
~ir 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 it.s snout 
before sucking them into it.s mouth. 

McMaster met u·ith this species near Shwe-Gyeng in Pegu, and 
observed its bear-like gait, ,,·hich \vas also noticed by Duyaucel. 
It is said to support itself easily. in an erect position on its hind 
feet much as bears do. 

91. Arctonyx taxoides. The srnall Hog-badger. 

Arctonyx tnxoides, Blyth, J. A'. S. B. xxii, p. 691 (1853); ide Cat. 
p. i1; Ande)08oo, An. Zool. Iles. p. 196. 

? ~1 eles albogularis, B~'l/th, J. A. S. B. xxii, p. 590. 
? Meles leucolremus, M.-Edto. An. Sci. Nat. (5) viii, 1867, p. 374; 

'id. Recherches Mam. p. 195, pIs. xxiv,"xxvi, xxvii, xx\·iii. 
? Arctonyx obscurus, M.-Edtc. Rech. Mam. p. 888, pl~. lviii, lxii. 

" Adult about half the size of the adult of A. collaris, having a 
nluch finer. and longer coat, ... the muzzle less broad and hog­
like; . . . • the ears also are proportionally snlaller~; the tail is 
sborter, and the colour and 11larkings, though ~imilar, are much· 
brighter. Dentition of the upper ja\\7 silnilar in the t\VO species; 
~n the lo\ver ja\v the interspace bef,\veen the second and t.hird pre­
nlolars is proportionally much greater in A. collaris than in A. 
ta~roicles." (Blyth, l. c.) 

Di'llensions. The sl{ull of a full~r adult female measures :-Ex­
treule length (that is, doubtless, frOtH occiput to anterior border of 
premaxillaries) 41 inches, breadth across zygolData 2ft, length of 
bony paiate 21, ,,,idth at post erior great mo1ar (? bet\veen hinder 
lllolars) +i1.. 1.'he corresponding Ineasurement.s in an old female of 
A. collaris are 6t, 3~, 3~, and IT1"if" (Blyth, 1. c.) 

Dist1-ibution. Assam and Arakan, perhaps also Chi~~. The abo,·e 
details are from Blyth's original description, and are confirmed by 
Anderson. I hnve been unable to examine specimens of lute. 
Mr. W. L. Sclater bas recently sent to me some additional notes on 
the dentition of the types of A. taxo1·des. He finds that the last 
upper premolar is tra.pezoidal in section, and has no tubercles on 
the inner side; the corresponding tooth of A. collaris 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 
produced back\\'ards than in Arctonya;', has hitherto been observed 
",it.hin tIle linlits of India or its dependencies; but a species llRS 

been recorded from ~ribet., north of Nepal and Sil{him, and may 
occur in Western Tibet also or in parts of the Himalayas. This 
anilnal was described by Hodgson as Ta,~"'idea le'ltCUra (J. A. S. B. 



LUTRA.. 181 

xvi, p. 763, pL xxi~). The species is, ho\vever, a typical Meles, 
not ~ Ta3]j,dea, and very closely allied to the European M. taxus, 
of which it Dlay prove only a variety. It is grey above, the hair 
long and grizzled, being white at the 'base, black near the end, and 
\vhite again at the tips. Lo\ver parts and linlbs 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 foranlen, 2'65 broad across zygomata. 

The other recorded species from Tibet., lIf, albogularis, Blyth, is 
probably an Arctonyx. Meles taa-us or an allied form may perhaps 
occur in Southern Mghanistan and Baluchistan. 

Subfamily L UTRIN-LE. 

The otters form the last subdivision of t.he lrlustel,odce, and are a 
well-tnarked group in which the gene,ral musteline type is pro­
foundly modified and the animal adapted for s\vimming.. The feet 
are strong, short, and rounded, and the toes "'ebbed. The body is 
very long. The tail is of considerable length, thick at the base, and 
in general flat.tened. The head is broad at: d depressed. The upper 
p05terior molars are large and subquadrate. 

Three fossil species of otter have been detected in the Si\\'alik 
beds of the Punjab: t\VO of these, L. paladnclica and L. bathygnathus, 
were not larger than 1i\rmg species; whilst the third, L. s_'valensis, 
"ras the size of a leopard, and had a very different upper sectorial 
tooth. It was distinguished by Falconer as Enhydriodon. 

Genus LUTRA, Erxleben (1777). 

Syn. Aony:t:, Lesson; Barangia &c" Gray. 

The feet are in general cODlpletely 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, ,,,ith "'oolly 
underfur. . 

Skull broad and depressed, with the brain-case lnrge, t.he facial 
portion in front of the orbits very short, the frontal region bet\veen 
the orbits and the brain-case long. 

Vertebrm: C. 7, D. 14-15, L. 6-5, S. 3, C. 20-26. 
D ·· · 3-3 1-1 4-4 I-I At' entltlon: 1. a-3' c. 1-1' pm. 3-3' m. 2-2" n erior upper pre-

molar very small, situated quite inside the canine. Upper sectori~l 
\vith a trenchant tricuspid blade and a very large inner lope, 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 difficult; but the various 



182 MUST ELIDE. 

forms are readily discrinlinated by their skulls. Dr. Anderson has, 
I think, succeeded in clearing up much of the confusion in.which 
the Indian species had been left by Gray and others. 

Syn01JSis of Indian, Oeylonese, ancl Burmese Species. 

A. Claws distinct and well developed on all toes. 
R. Head and body more than 2 feet long in 

adults. 
Q. U ppel' margin of nal{ed nose angulate in 

nliddle; dorsal fur generally grizzled • 
h. Upper In:lrgin of naked nose straight; 

dorsal fur not grizzled 
h. IIead and b,)dv 20-22 inches . . .. •. 

B. Cla'''88nu111 and rudimentary; size sluaH. 

L. ellioti, p. 185. 
L. aureobrunnea, p.186. 
L. leptuny.r, p. 187. 

92. Lutra vulgaris. 'l'he connnon Otter. 

Lutra vulgaris, Er.t'leben, Syst. Reg. An.. p. 448 (1777); Blyth, 
(}at. p. 73; Jerdon, MaUl. p. 88, partillt; Scully, P. Z. S. 1881, 
p.203. 

Lutra nair, F. Cuv. Diet. Se. Nat. xxvii, p. 247 (1823); Elliot, Madr. 
Journ. L. S. x, p. 100; B(1/th, ()at. p. 72, partt",n; Jerdon, Mam. 
p. 86,parti11l; Anderson, An. Zool. Res. pp. 206 &c., pI. xi (skull); 
Kelaart, Prod. p. 3li. 

Lutl'a indica, Gray, Ch,arleswortlt's J.lfag. N. H. i, p. 580 (1837). 
P Lutra tara.iyensis, Hodgson, J. A. S. B. viii, p. 319 (1839). 

Ud, Ud hilao, Ptini kutta, H.; Sag-i-dh, P.; Lad, Pdn-1na1ljar, Jat­
mutyar, Jal-1Ilanus, l\Iahr.: Nirunai, Tam.; J:tTt,'1"'u,-Kuka, Tel.; Nirnai, 
Ca.n., Mal. ; Dal1vai bek, 'Vadari. · 

The upper edge of the naked muzzle ,vhere the hairy part of the 
nose begins is not straight, but proj,ects in the Dliddle and is con­
cave on each side, running up considerably to the hinder edge of 
the nostril on each side. 

Skull (fig. 48) Illuch depressed and elongate, the length being 
nearly double the breadth of the brain-case. The frontal region of the 
sl{ull behind the postoccipital processes narrows gradually for sonle 
distance, then expands to form the brain-case. Teeth of moderate 
size, the rounded inner lobe of the upper sectorial about t\VO thirds 
the length of the tooth; length of upper sectorial along its outer 
Inargiu not exceeding the breadth of the six upper incisors taken 
together. 

Oolour. Above l1air-brown, with 1\ more or less rufous tinge; 
\voolly underfur at the base \vhite, then bro\vn, the tips of the 
longer hairs usually paler, producing in 'most Indian specimens a 
grizzled appearance, which is very characteristic. Lo\ver parts 
(including the base of the tail below, abdomen, breast, and inside 
of limbs, throat, chin, and sides of head and' neck below the ears) 
\vhitish; fur of t.he chin and throat ,vhite throughout, of the other 
pnrts ,vhite at the base, then light brO\Vll, and the tips white. 
These white ti,ps are much more distinct in old specimens, in which 
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the colours of the upper and under surfaces are well defined. The 
young is dusky bro\\~n above, paler belo\v, ,,,ith the t\VO colours less 
distinct. 

Di1nension8. Head and body 25 to 29 inches, tail 15 to 16; 
\veight about 16 to 20 lbs., sometimes more. (The measurements 
given of this animal in India are inextricably nlixed up with those 
of t.he next species.) A Calcutta skull of an old male measures in 
basal length 4-25 inches, zygomatic breadth 2-7, height from betw'een 
bullre 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 Palre­
arctic region, extending into the N orth-,vest Himalayas; and the 
Indian form, usually kno\vl1 as L. nair, appears t.o inhabit nearly 
the ,vhole of India and Ceylon, and to occur east of the Bay of 
Bengal. O\ving to the circumstance-that t.he next ~pecies, L. ellioti, 
has only lately been clearly dist.inguished, the relative distribution 
of the t,,'o cannot be precisely ascertained_ 

Varieties and Synonymy- Although I can find 110 constant 
charaeters by ,,,hich to distinguish the Indian otter, L_ na11-, from 
the European otter, L. vulgaris, I cannot help suspecting that they 
Inay be distinct. As a rule, L_ vulgaris appears to be larger, the 
fur i~ more rufous and but rarely grizzled. The skull is larger, 
the bljtin-case broader, and the upper sectorial and molu,r 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 exaulining 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. indica 
,vas also from Southern India, and was collected by Sir W Elliot. 

Anderson (l. c. p. 207) has pointed out how difficult it is to 
identify Hodgson's species, as the types were £of\varded to the 
British Museum \vithout the names being attached, and the skulls 
,vere received separately without any indication of the skins to 
\vhich they respectively belonged. The skins now marked· L. 
tarayensis in the Collection belong to the next species, but Hodgson's 
description must, I think, apply to the present. 

Habits. Otters inhabit rivers chiefly, but are occasionally found 
in India in large tanks, and they are CODlmon in the great back­
'vaters of the Western Coast, and in the Chilka Lake of Orissa. 
They also occur in salt-water inlets and tidal streanls, and occa­
sion-ally 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 \\,ith several entrances on an elevated spot 
close to the 'vater. One entrance to the den is genirally under 
the water. The presence of otters, wherever they inhabit, is 
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easily recognfzed 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 80. 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 nlore than they require to eat. They are 
said occasionally to attack waterfo\\,l, 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 ,,'hether they had killed it. Their movements in the 
water are exceedingly rapid and graceful, and they can run with 
considerable speed on land. In fishing, otters act in concert and 
surround or drive a shoal of fish. Colonel McMast·.er, in his' Notes 
on Jerdon,' describes an instance in which be 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 t\vo. 
" Every now and then an otter would disappear, and generally when 
it was seen again it was well within the semicircl~ with a fish 
in its ja\vs, caught more for pleasure than for profit," 8S the fish 
were al \\'ays left untouched after a single bite . 

. • ' :"\?~.~~~;;' •.• :. r.:.-'I' 
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Fig. 48.-Skull of Lutra vulgaris. (L. nair, A.nderson, An. Zool. Res.) 

The hearing and sense of smell in otters are well developed; 
~ut I am inclined to think them not very sharp of sight. They 
are. very intelligent and eu.nning. The~r usual cry is a sharp yelp, 
whIch they utter ,,,hen 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 c~n6nement 
(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 case 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 tRIne by fishermen in several parts of India, especi­
ally in J essore, t.he Bengal Sunderbans, and on the Indus, and 
are employed to drive the fish int.o nets, not, as in China, to actually 
capture fish for their masters. 

93. Lutra ellioti. The smooth Indian Otter. 

Lutra monticola, Hodgson, J. A. S. B. viii, p. 320 (1839); Anderson, 
An. Zool. Res. p. 207, pI. xii, figs. 1-3 (skull). 

Lutra taraiyensis, Blyth, J. A. S. B. xi, p. 99, nee Hodgson. 
P Lutra sitl)ung, Hor~field, Cat. p. 116. 
Lub'a nair, Cantor, J. A. S. B. xv, p. 195; Blyth, Cat. p. 72, partim ; 

ide MlMn. Birds Burma, p. 28, nee Cuv. 
Lutra ellioti, Anderson, An. Zool. Res. p. 212 • . 

Ludra, Sindhi; Hpyan, Burm.; Pkey, Talain; Bong, Karen; Mam­
rang, A1nrang, AnJing-ayer, Malay. 

Fig. 49.-Skull of Lutra ellioti. (L. monticola, Anderson, A.n. 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 depl'essed 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; the inner lobe of the upper sectorial very 
large, D101'e than hal f the breadt h 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. 

Oolou1\ Very uniform hair-bro\vn above, \vith a slight greyish 
tinge, and without any trace of grizzled appearance. Some speci­
Ulens al;e more rufous. Underfur pale bro\vn. Lower parts 
ljghter brown; the breast., throat, chin, and 8ides of head and neck 
,vbitish or \vhite. In SOlne specinlens, probably old, the tips of the 
hair on the abdomen are \vhite. 

Dimension.s. Rather less than those of L. vU~/aris. A large skull, 
probably male, lueasures 4'7 inches in basal length, 3'2 in breadth, 
and l'S in height from bet\veen the bunre. .A fOl1)ale skull is 4'36 
inches long, 2'9 broad, and 1'7 high, sinlilarly measured. I 
learn from Mr. Scully that this otter is shorter than L. vulga1-1S, 
though IDore robustly built, ,vith a much larger skull. No 
trust\vorthy measurements are Ryuilable. 

Distribution. .Apparent.Jy throughout India, frotn the LO\l'er 
Himalayas. COLnmon in the Indus, in Sind, also in Lo\yer Bengal, 
Burma, and the l\1alay Peninsula. 

SynQnyrny. This is, I think, probably the L. 'Ynonticola of Hodgson, 
and there are several speciulens in his collections; but as the 
species is not a hill-otter the name is Dlisleading, and Inust be 
abandoned. L. sin~ung of Ilorsfield is fouuded on a skin ",ithout 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. vulgar1°s. Whether 
this is the species kept tame by the M ohanas of Sind and employed 
by t,hem in fishing, and in capturing porpoises as described by Hume 
(' Stray }'eathers,' i, p.11 0), I am doubtful; the tame otter appe~red 
to HUlDe, as it subsequently did to me, a small kind. 1'here can, 
ho\\'ever, be lit.tle doubt that this is one of the species l\ept tame 
and used for fishing by the Malays, as mentioned by Cantor. 

94. Lutra aureobrunnea. Tile Hil1za7ayan Otter. 

Lutra aurobrllnnea, Hodgson, J. A. S. B. viii, p. 320; Anderson, An. 
Zool. Rea. p. 212. 

? Barangia. nepalensis, Gt"a,!!, P. Z. S. 1865, p. 124. 

" Habit of body still more vermiform (than in L. indigitata = 
leptonyx). Tail less than i of the body. Toes and nails fully 
developed. Fur longish and rough. ('olour rich chestnut-bro\vn 
above, golden r~d hoelow and. on the extremities. Length of head 
and body 20 to 22 Inches, tad 12 to 13; weight 9 to 11 Ibs." 

The .above description is quoted from Hodgson. No other 
naturahst has met \yith this otter; but there is good evid~nce in 
Hodgson's collections at the British Museum that at -least olie 
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species, besides L. vulgaris, L. ellioti, and L. leptony&v, is found iIi 
Nepal. 

'!'here is in the first place the skull to \v hich Dr. Gray ga\'e the 
name of Barangia nepalensis. Barangia was a genus founded on 
the hairy-nosed Malay otter (Lutra surnat'rana). The Nepal skull 
is imperfect behind, but would, if perfect, probably be about 
4 inches long. The zygomatic bl"eadth is 2-45. The teeth are 
small. There is Dutch resem b1ance to the skull of L. sumatrana, 
but the hinder uppel molar is differently shaped, the inner lobe 
having t.he same antero-posterior lengt.h as the outer. In the 
Malay species the inner lobe is slnaller. This skull is perfectly 
distinct from those of all known Indian otters. 

There is also a fiat skin of an otter, rich dark bro\\'n throughout, 
slightly paler and with a golden tinge below. The fur is thick and 
woolly and somew'hat harsh. Both texture and colour may be due 
to some preservative process. The skin is stretched and distorted, 
having evidently been hung up. by t.he nose to dry, and it is im­
possible t.o say whether the nose \vas hairy or not. This may be 
the dyed skin of a young L. vulgaru, or it may, as Anderson has 
suggested, belong to the saUle animal as the skull already men­
tioned. The cirCUlllstance that only one of each exists in the 
collection is in favour of the latter view. 

Hodgson, as quoted above, giyes varying measurement,s and 
weights, and from this it might be inferred that he examined nlore 
than one individual. 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. barang of Cantor, though not, as Anderson has shown, 
l. c. p. 204, of F. euvier), may extend its range into Tenasseri~ 
and even furt.her north. This species and its skull are figured by 
Anderson (1. c. pIs. x, xii). It is a large otter, the length of the 
head and body in an old male, according to Cantor, being 32l 
inches, tail 20, and the colour is deep rich brO\Vll throughout, 
except on the chln and throat, \vhich are whit.ish. The nose is 
entirely hairy in young specimens, but in older individuals. the 
hairs become partially ,,'orn off. That a third species, besides 
L. ellioti. and L. leptonya:, is found in Pegu is suggested in Col. 
McMaster's notes. 

95. Lutra. leptonyx. The clawless Otter. 

Lutra leptonyx, Horsfield,. Res. Jat'a (with. figure); Blyth, Cat. 
p_ 73; Jerdon, Mam. p. 89. 

Lutra indigitata,. Hodgson, J. A. 8. B. yiii, p. 320. 
Aonyx leptonyx, Canto,,", J. .A. 8. B. xv, p. 195; H(Jr8jleld, Cat. 

p. 117; Blyth, Mam. Birds Bur'lna, p. 28. 

Chusam, Bhot.; Suriam, Lepcha; AIIJing-aye1', l\Ialay. 

Tail about half the length of 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 on. 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 brain­
case, which is very broad. The inner lobe of the upper sectorial 
large. The upper (last) molar much larger in proportion to the 
bread th than in ot.her species. 

Oolour. Moderately deep brown, ,vith a more or less rufous 
tinge aboye, paler belo\v; sometitnes the difference is very slight, 
except on the cheeks and upper lip, with the sides of the neck, 
chin, and throat., ,vhich are \\'hitish 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 fhe back is lighter in colour near the base. 

Dimensions. Head and body 22 to 24 inches, tail lOt to 13, 
hind foot 3i; weight 11 to 13 lbs.. A skull measures 3 inches in 
basal length and 2·25 wide across the zygomatic arches; anot-her 
a·1 by 2·4. 

Distribution. The cla\v]ess otter is found throughout the greater 
part of the Oriental region. It inhabit.s the Himalaya generally 
at low elevat.ions, is found. in Lower Bengal, being common near 
Calcutta, in Assam, BurJna, 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 s111all otter said by Kelaart 
to illhabit the neighbourhood of Newera Ellia, in Ceylon, is very 
possibly L. leptonyx. 

Ha~its. Similar, so far as is kno\vn, to those of other otters. 
This animal is said by Canto11l to be k~pt tame and employed by 
fishermen in Malacca, together with other, species. 

By many ,,'riters ,the slllail cla\vless otter, Lutra leptonyx, is 
separated from otber Indian otters and classed in a distinct· genus, 
.A.ony:c, the type of which is, the Cape otter, L. inul1gu1·S. 1.'his is 
distinguished by having t.he m~rest rudiments of claws and the 
toes h~lf-webbed. L. leptonyx also hl\s very small cla"Ys., though 
not quite so rlldhnentary as those of L. inungu~, but the toes are 
as fully ",·ebbed as t.hose of Dlost ot.ters. Although it does not 
differ from Lut'ra in the same manner as the type of Aony,v does, 
L. leptonyx has several peculiarities of its own not shown by it.s 
supposed ally. Its skull .is peculiarly short and broad, ,vith a 
differently shaped upper posterior molar, and its feet differ from 
those of other spe"cies, including L. inunguis, in the much greater 
proportional length of t.he third and fourth toes. 

The. Dlost remarkable ·peculiarity of L. kptony:c, the form of the 
skull, is repeated in 8 South-American species of otter, L. felina. 
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Family PROCYONID.lE. 
In the classification hitherto followed, that of Professor Flo\lrer, 

the Hima1ayan genus .£lUru8 is made into a separate family; but 
the differences from the Alnerican Procyonid~, coolprising the 
racoons (ProC1Jon), kinknjou (Gercoleptes), and t.heir allies, do not 
appear sufficient to jl'ts,tify the separ.ation. Hodgson pointed out 
s~veral characters in. which .2ElU1°US agrees with t·he Procyonidce, 
and others have been recorded by}'lo\ver. Blyth, in his Catalogue, 
placed the genus bet\\7een o.erool'epte.~ and Proc.1Jon, and, the only 
distinctions especially nlent.iQned . by Flower are the presence in 
.d?lU1'U8 of an alisphenoid canal which is \vanting in the American 
types, and the Asiatic habitat of the former genus. The case of 
V1verrirula already mentioned sho\vs that the presence of an 
alisphenoid canal is' Dot necessarily a character of import~nce, 
\vbilst to adnlit geographical distribution as a reason for distin­
guishing biological groups appears a mistake, and liable to cause 
incorrect ideas as . to natural affinities and the relations· of faunas 
in ditferent regions. "1 feel even doubtful whether a separate sub­
fatnily is required for the Asiatic representative of the Procyonid~. 

The members of this family are distinguished by having t",O 
true molars on each side, both in the upper and lo\ver ja,v. 

Genus lELURUS, 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 direct.ed 
forward, the pupil round, the ears ,,'ell deyeloped; the limbs stout; 
plantigrade, densely covered with hair below; the claws large, 
curved, sharp, and semiretractile. Tail long. Malnmro 8. Ver­
tebrre: C. 7, D. 14-15, L. 6-5, S. 3, C. 18. 

Skull high and compressed. The zygom~tic arch~s very strong 
and much curved up\vards. The coronoid process of the nlandiblc 
remarkably high, and the distance frOID the condyle to·· the angle 
also unusually great, ,,,ith the result that the ascending ramus of 
the lower ja\v is singularly developed. 

D ·· · 6 1-1 3-3 2-2 Th· h entltlon: 1.6 , c. 1-1' pm. 4-4:' m. 2-2. e canInes are muc 
cotnpressed. The Jnolar teeth are very peculiar (see :figure), and 
differ widely from those of all other Asiatic Carnivora. 'They are 
very broad, and t.he crowns are covered "7ith numerous pointed 
CllSPS; these, ,vhen worn down, produce a patter~ resembling that 
on the molars of some Ungulates. The upper sectorial is s~al1er 
than the :6.1·st true molar, and semioval in shape, the inner lobe 
very broad and furnished with three cusps, arranged in a triangle, 
the inner smaller t.han the others. The second premolar is very 
similar to the third or sectorial in shape, and like it has a third 
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root supporting the inner lobe. The first lo\ver premolar is s.~o.ll 
and deciduous. There is much resemblance between the dentltlon 
of ~/urUll and that of Procyon, though the latter has not the 
remar1{able second upper prelnolar of the former. 

Fig. 50.-Half palate and skull of JElurU$j'u/ge1l,s. 

The anatomy is described by Hodgson, J. A. S. B. xvi, pp. 1119, 
1124, &c., anti xvii, pt. 2;pp. 475, 573, and by Flower, P. z. S. 1870, 
p. 752. Sevel"al import.ant additions a·re made in the latter paper, 
and especially the presence of anal gland$, \vhich Hodgson thought 
,,'ere wanting, was demonstrated. 

96. .alluru8 fulgens. The red Oat-bear or Himalayan Racoon. 

Ailurus fulgens, F. Ouv. Hist. Nat •. Mam. pI. 203 (1825); Hort";' 
Cat. p. 126; Jertion, Ma1n~ p. ·74; Selatel·, P. Z. 8. 18C9, p. 408 ; 
. Si'Jllpson, P. z. S. 1869, p. 5OZ, pI. xli. . .. . .. 

Ailurus ochraceus, Hoot/son, J. .64. 8. B. XVI, p. 1118, pIs. lil, lIn; 
xvii, pt. 2, Pil. 475, 573. 

}Elurus fulgens, Flower, P. Z. 8. 1870, p. 752; Ba'l·tlett, 'lDid. p. 769. 

Wah, Ye, N,:qdl!la-pollya, Nepal; TIl6kya, Thong'lOl', Limbu; JVak-
{lanka, JVoker, Bhotia; Sanka'ln (or Sakna1n ?), Lepcha. -

Tail about tw'O thirds the length of the bead and body, or rather 
more. Fur long and thick, \vith \vooll y underfur. Feet and too­
pads coulpletely concealed by hair. 

Oolour. Back, head above, and tail rusty red, varying in t.int, 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. 
Lim hs inside a nd lower part.s black, often brownish on the abdo­
men; soles of feet light brown or' whitish. Underfur throughout 
the body hair-brown. Face and ]o\ver lips \vhite, 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, 
belo\v the ears behind t.he ,vhite cheek-patches. Ch\\vs white. 

J.."ig. 51.-.lElurus fit/yens. (1'. z. ~. 1 bog, p. 408.) The dark nose-stripe here 
represented is generally wanting, and the face is white throughout. 

Dirnensions. A large male measured: h~ad and body 24 inches, 
t.ail 17, or \\,ith hair at the end 19~; other specimens measured: 
head and body 20 to 22 inches, tail 16, or wit,h hair 18, the hind 
foot from the heel 4~. Weight 7 to 9! Ibs. A large skull is 3·65 
inches in basal length, and 3·05 broad across the zygomat.ic 
arches. 

Dist'ribution. South-eastern Hinlalayas, from about 7000 to abou~ 
12,000 feet elevation. This animal has not been found west of 
N ~pal, but it ranges east\vard thronghout the mount.ains north of 
.L~SSaln to Yunnan (Anderson, An. Zoo!. Res. Introduction, p. xx). 

Habits. Hodgson has given a very full account of .these, and 
SOIDe useful additions have been made by Dr. Simpson and Mr. 
Bartlet.t. 

The present animal inhabits forests, and Ii ves in holes of trees, 
or perhaps aruongst rocks. It, however, feeds much on the ground. 
As a rule it is found in pairs or sJnaJ.l families. Its food is almost 
entirely vegetable, consisting of. fruits, acorns, sprouts of bamboo 
(\vbence the llame Nigalya-ponya), grass, roots, &c. It :also eats 
eggs, a·nd, according to J erdon, insects and larvw, though Hodgson 
says that the individuals kept by hirn 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 
-tElurlts, which but rarely killed the fowl, and never ate it. 

The sharp and powerful semiretractile claws of .&lurus are thus 
manifestly not used for predatory purposes, but are admirably 
adapted for climbing; and 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 sight and hearing, and even its sense of smell 
is not very acute; and·, according to Hodgson, it is easily captured, 
having but little speed, cunning, or ferocity to protect it. It grasps 
articles, such as fruit, readily ,vith its pa,,'s, as observed by Bart­
lett. Its walk is plantigrade; its movements on the ground slo\v 
and aw k\vard~ It sleeps sOlnetimes coiled up like a cat or dog, wit.h 
the bushy tail. ·over the head, sometimes resting on its legs with 
the head tucked under the chest and bet.ween the fore legs, a 
prnctice comlllon, it is said, \vith Anlerilt all racoons, and doubtless 
due to the ha.bit of resting on a branch of a tree. Bartlett especially 
notices the resemblance between its habits generally and those of 
the kinkajou (Oercoleptes) • 

. Thongh by no means distinctly nocturnal, A? fulgens sleeps 
Jnuch in the day, moving about and feeding in the morning and 
evening. According to Bartlett it drinks like a bear, by inserting 
its lips, and not by lapping, though Hodgson says the contrary. 
Its usual rry, 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, and attacks with what one 
observer terms a series of " snorts," and another a " sharp spitting 
hiss." J erdon says that a friend of his \vatched a pair seated high up 
on. n: lofty t.ree, and making most unearthly cries, evidently at the 
paIrIng-season. 

'l'he period of gestati~n is not know"n, but the young are generally 
two in number, and are produced in spring. 'l'hey appear to have 
a long period of helplessness, during \vhich they remain in their 
place of hirth, a hollow tree or hole among rocks, and they remain 
,vit.h the parents until another brood is about to appear. 

As a rule these animals appear to be easily tamed even ",hen 
adult. They are delicate anlInals, and cannot endure heat, and 
they also suffer frol11 much cold. When excited, a<,'cording to Dr. 
Siolpson, a male had the pow'er of emitting a strong odour of 
Inusk. 

Family URSIDlE. 

The last family of the Arctoidea contains the bears, n very 
natural group, all of thenl animals of considerable siz~, heavily 
built, t.horoughly plantigrade, and \\1ith the feet adapted for digging, 
though not used for fossorial purposes in the same manner as those 
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of badgers, no bears being known to live in holes dug by them­
selves. 

In this family there are two true Inolars in the upper and three 
in the lower ja\v, all having broad, flat, tuberculated crowns. The 
upper sectorial differs from that of other Carnivora in wanting the 
inner root; the tooth has a small posterior inner lobe without a 
distinct fang, and looks much like a slnall 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 lo\ver 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 £roln true Ur8'U.~. The two 
genera found within Indian liluits are thus distinguished:-

Six incisors in the upper jaw • • • . URSUS. 
Four incisors in the upper jaw. • • l\IRLuRSUS. 

Bears are found throughout the Palrearctic, Oriental, and 
N earctic regions, and one species occurs on the Andes in South 
Anlerica; none are kno\vn to inhabit Africa south of the Atlas, or 
Australia. 

'fhe remains of one species of bear, Urgus namadifYUs, have been 
found in the Pleistocene Nerbudda beds of Central India; the 
species ,,'as probably allied to U. malayanus. Another form, U. 
theobaldi, of \\Ihich a skull has been met \vith in the Pliocene 
~iwaliks, may have been an ancestral type of Jfelu'rsus ursinus. 
Besides these traces of three species belonging to the extinct ursine 
genus H!Jcenarctus occur in the Siwalik beds. 

Genus URSUS, Linn. (1766). 

Syn. Helarctos, Horsfield (1825). 

The feet are broad and completely plantigrade, \vith the soles 
naked; the five toes of each foot all well developed and arrned 
\vith long, compressed, and moderately curved, non-retractile cla\vs. 
Tail "ery short. Ears small, erect, rounded, hairy. Pupil round. 
11ammro 6. 

Vertebrre: C. 7, D. 14, L. 6, S. 5, C. 8·-10. Skull elongate 
(except in U. rnalayanus); 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 
lo\ver ja\v near the angle, as in seals. 

D .. . 6 1-1 4-4 2-2 Th th t· entltlon: 1. 6, c. l-L' pIn. 4-1' m. a=:;. e ree an erlor 
premQlars above and belo\v are small, one-rooted, and frequently 
\vanting; the second especially, in bo h ja\vs, being generally lost 
in adult skulls. The upper sectorial is considerably smaller than 
either of the true molal'S, \vhich are both longer than broad, \\,ith 
flattened, tuberculated grinding-surfaces, IDuch \\Torn down in old 
animals. The second is In uch the larger, and has a large bl1Ck­
,yard prolongation or heel. In the lower jaw the first premolar .is 
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lurger and more persistent than the second and third; .the lower 
sectorial has a small and indistinct blade and greatly· developed 

Fig. 52.-Skull of Urslls 'Jnala,lIan'lls, young. 
(In older animals the breadth is proportjoDally muoh greater.) 

tubercular heel. The second true molar is about the Bfune 1engt.h 
as the lo\ver sectorial, but broader, the hindmost Inolar is shorter. 

Synop818 o.f Inclian, Oeylonese, and Burmese Species. 

A. Colour brown; claws brown or white. U. arctua, p. 194. 
n. Colour black. 

a. Larger: length over 5 feet; . ears 5 to 
6 inches long'; claws black ... U. tot'quai'Us, p. 197. 

b. Smnller: length under 4 feet 0 inch~s ; 
ears about 2 inches long; claws pale • U. malayanus, p. 199. 

97. Ursus arctus. The brown Bear. 

Ursus nrctos, L. Syst. Nat. ed. 12, i, p. 69 (1766). 
Ursus isabellinus, Horsf. Linn. Trans. xv, p. 332 (1827); Adan~s, 

P. Z. S., 1858, p. 517 ;B~lJth, Cat. p. 76; Jerdon, Ma'1n. p. 69; 
Lydekl"fr, J. A. S. B. xlvi, pt. 2, p. 285; Scully, P. Z. S. 1881, 
p.203. 

P Ul'SllS pruinosus, Blyth, J. A. S. B. xxii, p. 589; W. Blatif. J. A. 
S. B. xlvi, pt. 2, p. 318. 

Bar.f-ka-l°Inch, Lc1l-bltdlll, H.; Hdput, Kashmiri; Drengmo, BaIti; 
TJl·in~or, Lndak; BraiJ'le, I{isht\var; DlliJ, Nepal; T01n-khaina, Tibe-. 
tall; SnoUJ beat· of European Spol'tsmell. 
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Size large. Claws Inoderate. Fur long in \vinter, thick, shaggy, 
and soft, \\'ith woolly underfur, the hair on the back being as much 
as 8 inches in length; in sumlner the fur is shorter, thinner and 
darker. Ears of Inoderate size, covered \vith long hair. 

Oolottr. Various shades of bro\vn, from very pale to dark bro\vn, 
some animals silvery grey from the fur having white tips, some 
are reddish bro"rn. In the Eastern 'fibetan form (U. lJruinosus) 
the hair on the back and limbs is blackish \vith pale tawny tips. 
'l'he fur is rat.her paler and greyer at the base. According to 
I(inloch, as a rule in Kashmir old males are the da.rkest, young 
animals and females paler, but there are exceptions. In young 
anilnn,Is there is a white half-collar on the breast, and this 111ark is 
conspicuous in older incli vidua18. on the ne\v fur, \vhen the long 
\\'int.er coat has recently been shed. Claws generally in IIima­
layan animals pale or \"hite. 

Dilnensions rather variable, as ill all bears, males being larger 
than females. The Himalayan race (U. isabellinu8) appears, 
judging from skulls, to rUll rather smaller than the European 
bro\vn bea.r. Scully gives t.he length in Gilgit as from 4 feet 
8 inches to 5 feet 8; aecording to I{inloch a very large bear would 
Ineasure about 7 feet froln snout to tail, the latt.er being only t,,"O 
or three inches long; \vhilst Adams says the largest he nleasured, 
out of hundreds, was 7 feet 6 inches long, and 3 feet 5 inches high. 
A moderate-sized skuJl is 11·7 inches long in basal length, and 
7·25 broad across the zygolIlata. The Jargest skull in the Calcutta 
l\Iuseum measures 12·5 inches by 8·8, a large. European skull 
13 by 9-5. 

Distribution. Throughout the greater portion of the Palrearctic 
region. The bro\vn bear inhabits the Himalaya froln A.fghanistan 
as far east as Nepal, at all events, and is, or was, comlnon in 
Kashnlir and many parts of the N.W. Himalaya, but it does not 
occur in Ladak, Suru, Zanskar, or nny of the districts north of the 
main range, though common further ,vest in Astor and Gilgit. 
U. pruinosus is found in the neighbourhood of Lhassa. 

Synonyn1Y. I can find no sufficient reason for distingllisbi~g 
U. isabellinu8 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, p~rhaps because the t\VO Asiatic 
varieties inhabit more open ground. The difference in size does 
not. appear sufficiently great or constant to justify distinction. 

Habits. In summer t.he Himalayan bro\vn bear keeps to high 
elevations, living chiefly on the grass slopes above the forests, close 
to the sno\v; in autumn and spring he is found at lo\ver levels, 
frequently entering the forests, and descending to the neighbour­
hood of villages to feed 011 fruit or grain. In \"inter these bears 
retreat to caves, and hy bern ate or relnain in a torpid condition 
unt.il spring. Their ,,"inter retreats are usually, at that season, 
buried beneath the snow. They reappear about lVlarch or April, 
and in those Dl0nths and May may be found on open spots on the 
hill-side, where the sno\v has melted, feeding on the young sprouts 
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of grass and herbs, digging for roots and turning over stones to 
search for insects. Grass, herbs, aud roots form their principal 
fooel, with the addition of various fruits and seeds found in the 
forest, or plundered from the neighbourhood of \lillages. They 
are fond of apricots, peaches, a,pples, mulberries, walnuts, and buck­
wheat, to obtain which they descend into the valleys occasionally 
when the fruits are ripe, soon returning, ho\vever, to the higher 
slopes near the sno\v. Sotnetimes they are said to kill sheep or 
goats, and t.bey have been kno\vn to feed on the flesh of animals 
they had killed or found dead. Dr. J. L. Ste\vart (P. A. S. B. 
1867, p. 175) records an instance of a large brown bear killing two 
slualler bears in succession, and eating portions of their bodies. 
In Europe the bro\vn bear frequent.ly kills and eats anilllals, it is 
said even cattle and ponies; but this may be due to vegetable food 
being less abundant than on the Hilnalayns, where the brO\\'ll beal·, 
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 slo\v. They can climb trees, but in 
the Hinlalayas, at all event, rarely do so. r:rhe Himalayan brown 
bear is 0. very harmless aniInal, never attacking men, and very 
rarely, if ever, sho\ving fight even when wounded. 

The Himalayan bro\vn bears pair at the. end of September, in 
October ancl N ovelnber, and at that time males and females are 
fOLlud together. . They, ho\vever, go into separate "'inter-quarters. 
'fhe young, usually t\,\70 in number (one \vith young felurues), are 
born in April or May, the period of gestation being about 6 mont.hs. 
Young bears, ,vben born, are very small, scareely larger than a 
good-sized rat; they are born hairless and blind, and remain with­
out sight for fuur weeks; ,,,hen they are three or four months old 
they accompany the mother in her ralnbles. Cubs of two different 
years are often found .\"ith the mother at the saIne tilne; all remain 
with her, as a rule, until nearly three years old, at which time they 
are full-gro\vn. In Russia it is asserted that a Inale cub of the 
previous year takes charge of the young belonging to the next 
litter, and acts as a l{ind of nurse; but this may be one of the 
endless folk-lore stories t.hat have accumulated about bears, as 
about other forlnidable Carnivora. 

One of these stories is to the effect that bears, when attacking, 
bug t,hose ",hOlll they assail, and squeeze them to death. A 
"bear's hug" is proverbial. The story is apparently "ithout 
fOllndat/ien. A. bear, frOID .its anatomical structurA, strikes round 
with its paws, as if grasping, and the blo\v of its po\verful arm 
drives its cIa\vs into the body of its victim, causing terrible \vounds, 
but the ~dea of its" hugging" ,appears not confirmed by recent 
observers. 

Bears lLre easily tamed, and. it is not uncommon to see examples 
of this species led about the plains of India! These animals live 
to a cOJl!iderable ago; a brO\Vll bear lived in the ~ell-known Stadt-
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grab at Berne, in S\\'itzerland, for 47 years, and a £eluale after 31 
years of age bore young. 

98. Ursus torquatus. The Ililnalayan blaclc Bea'r. 

Ursus tl1ibetnnus, F. Ouvier, Hist. ltTat. Ma1n. pl. 213 (1824); ide 
Osse1Jle'M 1;oS8. ed. 3, iv, p. 325; Blytlt, Cat. p. 76; Je1odon, Mam. 
p. 70; Lydekker, J. A. S. B. xlvi, pt. 2, p. 285. 

Ursus torquatus, Wagner, Selweb. Saugetlt. Supp. ii, p. 144 (18J1). 
He1arctos tibetan us, Horsf. ('at. p. 124; Adll~llS, P. Z. S. 1858, 

p.518. 
Ursus gedrosianus, lV. 1l1anf. J. A. S. B. xlvi, pt. 2, p. 317; 'ld. 

P. A. S. B. 1879, p. 4. 

Rinck or Rich, Blullu, H.; Maln, Baluchi; Hdput, J(ashmiri; SandI', 
Hing bong, N epnlll 8e; D01n, Bhotia; Son a, Lepcha; M{IUllen, JAinl bo ;. 
Sutum, Dnpllla; SitU111, Abor; Mapal, Garo; Mllphur, M'l~"U-bltu"1na, 
Knchiiri; Vl/1npi, Kuki; Sa1.vom, ~Ianipuri; Httultllm, Tlulgua, 1'he!lll, 
Chttp, Bevan, Supa, Nnga; Wel~-won, Burmese. . 

Size moderate. Fur smooth, not long or shaggy; hair of moderate 
length, ,vithout any ,,,oolly underfur; the hair on the shoulders is, 
ho\vever, considerably elongated in winter, giving the appearance 
of a hUlnp. Claws cOlllparatively short, st.rong, and curved. Ea~s 
rather large and covered "'ith longish hair. 

1'be skuJl behind the orbits is longer in proportion than that of 
U. arctus, and the muzz]e· is shorter. The sagittal crest is but 
slightly developed eyen in old aninlals. 

Colour. Perfectly black almost throughout, with the exception 
of the inverted \vhite crescent or horseshoe-mark on the chest 
,vhich is narrow, \vith each end prolonged up"'ards in fro:p.t of t.he 
shoulder. The chin, too, is ,vhite, and sometimes t.he nose is 
reddish brown, the upper lip being ,,~hitish. Occasionally the 
pa\vs are said to be reddish bro,,7n. Claws black. 

Dirnensio?ls. There is much variation, and males are larger than 
females. In several measurement.s of ordinary incli viduals given 
by Hodgson, the head and body vary from 4 ft. 8 in. to 5 ft. 5 in., 
but a very large mule meaaured 6 feet 5 inches from nose to rump. 
The tail \vithout hair measures 3 to 3! inche~, the hair at t.he end 
1 to 1 ~ inches more, the planta or sole of the bind foot to the heel 
7 ~ to 9 inches; ear ,vithout hair and measured from crown of head 
5 to 5i. 'Veight of full-gro\yn males 200 to 250 lbs. A good-sized 
adult, skull fronl 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 t.he Indian Peninsula. 

Distribution. This bear is found throughout the forest-regions o£ 
the IIima]ayas, extending westward through parts of Afghanistan 
into Baluchistan and the IChirthar range on the ,vest frontier of 
Sind. The western limits are about the frontier of Persia. To 
the east,vard U. torquatus is found in the Assam ranges and SOlne 
of the countries to the southward, being certainly found, though 
not common, in Pegu, where it ,,'as obtained by Theobald, and as 
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far south as Mergui, "'hence Dr. Anderson obtained living speci­
nlens for the Calcutta Zoological Gardens. It also occurs in 
Southern China, llainan, and Formosa. Whether the bear founcl 
in the plains of Eastern Bengal and Assam is this species or the 
sloth-bear, I cannot st.ate positively. I once sa\v a skin of U. tor­
quatu8 obtained froin an animal that I was assured had been shot 
in Lo\ver Bengal; and a "~riter in the 'Asian' of January 21st, 
1888, states that he shot one ill the Terai, close to the Patli Dun, 
North-west Provinces. 

Syno;lymy. The specific Dame thibetan'Us, although the oldest, 
1l1ust be abandoned, because the animal, although common on the 
southern slopes of the IIilnalaya, is never found in Tibet itself. I 
\vas misled by a discoloured skin of very small size into giving a 
De\V name, U. gedros1~(tnu8, to t.he Baluchistan bear; but relnarkable 
as it appears that a Himalayan and Chinese species should inhabit 
so very different a clima1 e as that of Baluchistan, t.here 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 9·000 or 10,000 
feet or higher, \"hil~t in winter it descends to 5000 feet or even 
lo\\'er. It is found frequently about 'Villages, and often feeds in 
fields of grain or in fruit orchards; it lIas e\'en be(ln known to eat 
the pUDlpldns growing on the roof of a house. In winter it subsists 
largely on acorns. Its food consists mainly of fruits and roots; 
but \"hilst it does not dig so much for the latter as the brown bear, 
it is far more in the habit of cHm bing trees for fruit, and is }Jot 
unfrequentl.v found in fruit-trees at. night or in the morning. lt 
is also, like most bears, fond of honey, and is said at tinles to 
attack the beehives in yillages. At the same time it is the most. 
carlli vorous of the Indian bears, and not only ldlls sheep, goats, 
deer, and even cattle and ponies, but occasionally feeds on carrion. 

Some observers state that black bears hybernate, ,,"hilst Adams 
declares they do not. The fact is doubtless, as stated by Kinloch, 
that they do not hybernate completely as U. arcti~ does, but that 
they relllain in a state of semitorpor, often in a hollo\v tree, during 
the cold IDonths, moving about and feeding a little 011 milder 
da.vs. 

·Byall accounts t.he black bear is a much more savage animal 
than the brown bear, and as the forDler lives near villages, he more 
freq ueutly comes in contact \vith men. Many natives are ldlled 
or severel.v injured by black bears in the Himalayas, and SOI11e 
Europeans; but still it appears an exception for even a ,voundrd 
bear to charge. 'l'his animal is much shurper of sight and hearing 
than. the Himalayan bro\vn bea.r, and is said by some to have re­
luarkable po\vers of scent; but by other accounts its sense of smell, 
though fairly acute, is very inferior to that possessed by deer or 
especially by wild sheep or ibex. It has the usual "ralk and quick 
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but (·lumsy gallop of the family. It is an excellent swimnler, 
crossing swolJen torrent·s ,\ ith ease. 

The usual den of this bear is in dense jungle, often in a cave 
or hoIlo,,' tree amongst thick bush. As in the <-ase of U. arctus, 
adults are generally found alone except in the pairing-seaRon; but 
the cubs remain ,,,ith the mother till full-grown, and those of t,vo 
seasons are sometimes found ,vith her at one time. This accounts 
for t he parties of four or five bears ocrasionall y noticed. The 
period of gestation has not been recorded, ~ut is probably the sa~e 
as in other bears; the young, usually t,vo III nunTber, are born In 
spring, and are very small, and blind for some ti~e.a£ter birt.h. .If 
captured young they are easily t.amed, .but are saId to be less dOCIle 
than the other three Indian species, and are cert.ainly less fre­
quently seen in captivity. 

99. Ursus malayanus. The .l.llalay Bear. 

Ursus Dlalayanus, RatJies, Tr. Linn. Soc. xiii, p. 21)4 (1822); Blyth, 
('at. p. 76. 

IIelal"ctos Dlalayanus, Horif. Zool. Ji,u1·n. ii, p. 234; Cantur, 
J. A. S. B. xv, p. 191; Blyth, Mont. Bi1'ds BUI''111a, p. 30. 

Helarctos eUl'yspilus, Horl}/ield, Zool. Jour'll. ii, p. 221. 

JVek-'lvon, BurIlle~e; .B,·uung , Malay. 

Size small. Fur short and roarse. Cla,vs \yell curved. Ears 
snlall, rounded, covered \"ith short hair. Tongue very long. 

Sl{ull in adults very short and broad, nose short, zygomatic arches 
\vide. Auditory bu11re more s,,"ollen than in U. arctu8 or U. tor­
quatus. Incisors and canines large, premolars crowded and soon 
lost. Upper sectorial very small, its transverse section scarcely 
larger th~n 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 "'hitish; the crescentic patch on the 
chest ,,,hite, yello\v, or orange, \vith t.he t,,"O ends often broad, 
sometimes united into a large oval or heart-shaped spot with· a 
blac]{ centre, and sometimes "'ith the apex prolonged into a white 
streak on the abdomen. C1aws pale horny, sometimes dusky. 

Di11lCnsions. Head and body about 4 feet, tail 2 inches, hind 
foot 7. The aninlal may grow to a rat.her larger size than this, but 
apparently never exceeds about 4~ feet in length. .l1_ full-grown 
Bornean female only measured 36 inches from 110se to rump, tail 
1 inch; ,,-eight 60 Ibs. 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) 
t he breadth is proportionally less. 

Dist1·ibution. This bear inhabits the Malay Peninsula, Sumatra, 
Java, and Borneo, and extends north\val'ds into Tenasserim, Ara­
kan, Chittagong, and the Garo hills.. Tbroughout. Burma, indeed, 
1 learn from Dr. Anderson, both thIS and the preceding species 
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are found. Theobald, in Mason's 'Burma,' doubts if U. malayanus 
is found in Pegu. 

Habits. But little known except in captivity. This bear is a 
purely forest animal and an admirable climber. It is essentially 
frugivorous, but lik~ other bears occasionally kills and eats animals 
and birds. It is said to be very fond of honey, and it probably 
devours insects and their larvre. Occasionally it is said to attack 
man. The instances of such att.acks mentioned by Dr. }fason in 
his work on Burma may, however, have been due to U. torquatus 
and not to the present species. 

In confinement U. '1nala,ljanus soon becomes very tame if cap­
tured yonng, and from its. activity and antics is very amusing. 
Good accounts of talned animals are given by Sit .. Stanlford Raffies, 
and by Col. McMaster in his ' Notes on J erdon.' 

Genus M:ELURSUS, Meyer (1794). 

Syn. ProcJu"lua, Illiger (1811). 

The median pair of incisors in the upper jaw are wanting even 
· h D 't" · 4 1-1 4-4 2-2 All h In t e young. entl Ion: 1. 6' c_ 1-1' pm. 4-4' Dl. 3 3- t e 
molars and premolars very small, the latter separated from each 

Fig. 53.-SkuU of Alelurslts ursin1ts. 

other by a considerable interval. Cla\vs very large and pO"'erful ; 
snout elongate and mobile. Other,,·ise as in Ursus. Vertebrro : 
C. 7, D. 15, L. 5, S. 5, C. 11. 

Only one species is kno\vn, and this is peculiar to the Indian 
Peninsula and Ceylon. 
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100. lIelursus ursinus. The SlJth-Be(f,r 01' Indian Bear. 

Bradypus ursinus, Sltarv, Naturalists' Miscellany, ii, pI. 58 (c. 1791). 
Ur~lls labiatus, de Blain·v. Bull. Soc. PIt ilo m. 1817, p. 74; Sykes, 

P. Z. S. 18al, p. 100 i Elliot, Mad. t[ourn. L. S. x, p. 120; Tickell, 
Calc. Jour-n. N. H. 1, p. 190, pI. Vll; Blytlt, Cat. p. ~ 7; Jerdon, 
Manl. p. 72. 

Ul'~US inornatus, Pucneran, Rev. Mag. Zool. vii, p. 392 (1855). 

Rinck 01' Rick, Bhalt't, Adam-zlUl, H.; Blutlul~, Beng.; Rikslta, Sanser. ; 
Ab~Val, Mahr; Yerid, YedJat, Asot, Gond.; Bir ~Vendt·, Ot'aon; Balla, 
Kol; Elugu, Tel.; Kaddi or Karadt·, Can. and Tam.; Pani Karutli, 1\Ia1.; 
Usa, C ingalesp-. 

Fur long and coarse, longest between t.he shoulders. In the 
skull the palate is broad and concave, and extends back farther 
than in other bears, covering about t\VO thirds of the space bet\veen 
the posterior molars and the hinder terminations of the pterygoids. 

Oolour. Black, end of muzzle dirty gttey; a narro\v \vhite horse­
shoe-shaped mark on the chest. Cla\vs \vhite. 

Dintensions. Head and body 4 ft. 6 in. to about 5 ft. 8 in. long; 
t.ail \vithout 'hair 4 to 5 inches. l\fales as a rule are larger than 
felnales. Height at shoulder 2 ft. 2 in. to about 2 ft. 9 in. 
'Veigh t of a slnall fenlale 170 lbs.; large males \veigh as much as 
20 stone (~80 Ibs.) or more; I find one in the' Asian' recorded us 
\veighing 320 lbs. A large male skull is 11 inches in basal'length, 
and 7·8 broad across t.he zygomatic arches. 

Distribution. 'rhe peninsula of India from neal' t.he base of the 
Himalayas to Cape Comorin, and Ceylon, chiefly ill hilly and jungly 
parts. To the ,,'est this bear is found in Kattywar and has 
occasionally been met \vith in Cntch, whilst further north its range 
appears to be limited by the Indian desert. The eastern linlit is more 
doubtful. The s1~th-bear appears to he fonnd, though not cOIDrDouly, 
in Eastern and Northern Bengal; but ,,"hether the bear of the Assalll 
plains is this species or U1·S'US torquatus, I have not been able to 
ascertain. Theobald even suggests that the sloth-bear may occur 
in l)eg~, ~ be 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, }"'orsyth, Sanderson, McMaster, 
aud others, from \rhich and DIy o\vn observations the follo\l'ing 
notes n-re dl~a'vn up. 

1'he slotQ-bear is still one of the comnlonest ,,·ild animals of 
India, though its numbers have been greatly diminished by sports­
men throughout the country, and in SODle districts, as in parts of 
the Deccan and 'Bengal, where it \vas common 30 or 40 years ago, 
it has been exterminnted. Wherever it occurs its presence is 
shou'n by the holes it digs to get at termites, by marl{s of its claws 
on trees that it has ascended for honey, and by its peculiar track's. 

These anima1s are generally found solitary or in pairs, or three 
together; in the latter cnse a female with t\\'O cubs, often nearly 
or quite £ull-gro,vn. Occasionally four or five are met with in 
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company. They inhabit bush and forest-jungle and hills, and are 
particularIs- fond of (·aves in the bot season aud monsoon, and also 
,,-hen they have young.. Throughout several parts of the peninsula 
of India there are numerous hills of a, kind of granitoid gneiss that 
,'-eat·hers into huge loose rounded masses. ~'hese blocks remain 
piled on each other, a.nd the great cavities beneath them are 
favourite resorts of bears, as in such places the heat of the SUD, and 
some of the insects (flies, nlosquitoes, &c.) that are most trouble­
some in the monsoon, can be avoided. In the cold season, and at 
other times where no caves are available, t.his 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 tl'acts, uninhabited by man, it nlny 
be found wandel'ing about as late as 8 or 9 o'clock in the lDorning, 
and again an hour or even more before sunset in the afternoon. 
In wet or cloudy weather, as in the monsoon, it sonlet.imes keeps 
on the move all day. But· the sloth-bear, although, lil{e most other 
Indian aninlals, it shuns the midday sun, appears by no means so 
aensitiye to heat as might be expected from its blac1{ 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 dO\\'n in the shade of a small 
tree, but the shade had shifted ,vithout their bein~ disturbed. It 
is scarcely Dflcessary to observe that this bear does Dot hybernate. 

Owing to its long shnggy coarse fur, its peculiarly shaped head, its 
long mobile snout, and its short hind legs, this is probably t.he 
nlost uncouth in a.ppearance of all the bears, and its antics are as 
('olnieal as its appearance. Its usual pace is a quick ,,1nU{, but if 
alarmed or hurried it breaks into a clumsy gallop, so rough that 
\\' hen the animal is going away at full speed it looks almost as if 
propelled from uehind and rolled over and oyer. It climbs over 
rocks ,,"ell, and, 1ike other bears, if alarmed or fired at on a steep 
hill-side, not unfrequent.Jy rolls hend over heels do\\'n hill. It 
climbs trees, but slo\vly and lleavily, the unmistakable scratches 
left on the bark sho\ving ho\v often its feet have slipped back' some 
inches before a firlD hold \,'as secured. I cannot, ho\yever, confirul 
the statement of some observers t.hat this animal only ascends trees 
",it.h rough bnrk; unless I nm great.ly mistaken I have seen its 
scratches far up the snlooth stems of kowa trees (Terrninalia 
a1juna). 

The food of the slot.h-bear consists almost entirely of fruits and 
insects. Amongst the former the jujube plum or ber (Ziz!IPhus 
:jujuba,), the fruits of the ebony tree (Diospyros '1nelano~lIlon), 
jarnun (Eugenia ja'l1lbulana), bel (..iEgle ma1"melos), and of various 
kinds of figs, especially bat- or banyan (p"'ic:«8 indica) and gulctr 
(F. glomerata), the pods of Oassia fistula, and the fleshy s\veet 
fio\\rer of the '1n7towa (Bassia latifolia) are much eaten by these 
animals, ench in its season, but many other \\'ild and cult.ivated 
fruit~ are devoured \\·hen procurable. Beetles and their ]arvm, t.he 
honey and young of bees, and above all the combs of termites or 
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\\7hite ant~ furnish food for the Indian bear. In their nocturnal 
rSlnbles these anima1s visit many fruit-trees, sOlnetim~ climbing 
amongst the branches to shake down the fruit, or standing up and 
dragging it do\vn ,,7ith their paws; they also turn over stones to 
seal'ch for insects and larvre, ascend trees to plunder bees' nests, 
and dig out the nests of \vhite 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. 
po,,-er of suction in t.he bear, as' \"ell as of propelling ,,·ind from 
its mouth, is very great. It is by this means it is enabled to pro­
cure its common food of \v hite ants and ]a1""OO \vith ease. On 
arriving at an ant-hill t.he bear scratches a\vny wit.h his fore feet 
until he reaches the large combs at the bottoln of the galleries. 
lIe then, "'ith violent puffs, dissipates the dust and crumbled 
part.icles of the nest, and sucks out the inhabitants of th·e comb by 
sllch forcible inhalations as to be heard at t.wo hUlldred yards 
distance or lllore. Larvro, especially the large ones of the .AteuChu8 
sacer, are in this way sucked out from great depths under the 
soil." 

In Sout.hern India bears a·re fond of the fermented juice of the 
,,"ild date-palm, and climb the trees to get at the pots in wltich it 
is collected. ~rhe animals are said at times to get lery drunk with 
pa1m-juice. They are very fond, too, of sugar-cane, a11d do much 
damage to the crops; they also occasionally eat various pulses, 
maize, and some ot ber kinds of corn, and cultivated fruits such 
as mangoes. 

According to Tickell, t.hey rob birds' nests and eat the eggs. I 
hare never heard an authent.icated rase of their killing larger 
animals for food, and as a rule they do not touch flesh; but Sander­
son records an instance in \"hich a muntjac that had been shot a.nd 
left in the jungle ,,-as partly devoured by one, and he says that 
they often gna\v dry bones of cattle. M("l\iaster also relates how 
the body of a bulloek that had been killed by a tiger "'fiS pul1ed to 
pieces and devoured by t\'"O large bpars. Young cubs reared in 
confinelnent eat flesh readily, cooked or raw. 

The bears have a peculiar habit of sucldng their pa\vs and of 
lnaldng 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 ,,"ould suck any person's hand in the same 
manner as their own paws. 

The eyesight of Melu'l'~~s ursinu8 is by no means good, and it 
has a peculiarly ~omical way of peering about for intruders, that 
gives the idea of its being short-sighted. Its hearing is also, I 
believe, far from acute. Its sense of smell is Inuch better; by 
scent it can detect honeyrombs in a tree overhead, and nests of 
terolites or ]arvre of beetles at some depth below the surface of 
the ground. In smelling about for food, for instance when 
visiting fruit-tree~ at night., it makes a peculiar puffing sound that 
can be heard at a considerable distance. 
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Except- in puffing and humming, the Indian bears are quite 
silent animals as a rule, and have no call for each other. Occa­
sionally, however, they make the most st.artling noise, ,,'hether 
connected \\7ith pairing or not I cannot say. I have only heard it 
ill the beginning of the cold season, which is not their usual 
pairing-time. ~'hey occasionally fight under fruit-trees, but I 
think the noise then made rather different. 

When surprised or disturbed, and especially ,,,hen "rounded, a 
bear is generally very noisy, uttering a series of loud guttural 
sounds. When hit by a bullet it is far more demonstrative t.han 
a tiger; indeed I have 11lore than once kno\vn a tiger to receive a 
bullet wit.hout a sound, but I never knew a bear to be hit ",ithout 
much howling. Besides this, \vhen a bear is mortally ,,'ounded 
and lies dying he almost al \"ays makes peculiar ,,'ailing cries. 
"This has been observed by McMaster. 

If t\\,O or more bears ~re together and one is \vounded, a fight 
generally ensues, which Sanderson considers due to an attack by 
the unwounded animal or animals; but this is not necessarily the 
case, as I have seen an old fenlale when hit attack two half­
gro\vn cubs that were with her, and cuff'them heartily, and in one 
instance, \vhen both of t\yO bears \l'ere 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 tinlid animal, but occasionally it 
attacks Ulen savagely; using both its claws and teeth, and espe­
cially cla\ving the head and face. SOluetimes, especially \l'hen 
surprised suddenly and atteDlpting to escape, a bear merely 
knocks a man do\\'n ",ith a blo\v of its cla\\'s, often, hO'l"ever, 
inflicting se\'ere ,,"ounds; but in other cases it holds its victim 
,vith its cla\\'s and bites him severely, not leaving hitn until some 
time after he ceases to struggle. l\lany of the IDost savage attacks 
are Illude by female bears that have young \vith them, some are by 
"'ounded animals, but occasionally the onslaught appears quite 
unprovoked. The story of sloth-bears hugging is, I t.hink, un­
kno\vn to t.he natives of India, and is only repeated by those 
,vhose ideas on the subject are derived fronl European foll{-lore. 

1.'hcre are, how-ever, lnany fol1{-lore stories connected with the 
Indian bear. It is a common belief in parts of India that male 
bears abduct ,,'omen. It is possible that the name of Adanl-zad 
is connected \vith this story. The sanle belief exists in Baluchistan 
regarding U. t019quatus. 

Sportsmen in India generally either drive patches of jungle or 
hills, and shoot the bears as t.hey run out, or else ma,rk them do\\'n 
in t.he 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 ,vith them, and the country is frequently too rough and 
rocky for the sport. When bears inhabit hills, sportsmen occa­
sionally post themselves before daybreak in a commanding spot., 
and intercept the animals on their return fro In their noct.urnal 
ralnbles. Bears are occasionally speared from hQrseback, and haye 
sOlnetinles been hunted "'ith large dogs and killed with a knife 
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\vben seized. This is described by Sanderson. J erdon gives an 
account of a curious method of hunting \vith dogs, pl:actised by 
the Polygars, ttlDong the hills in the extreme south of the Penin­
sula. When the bear is brought to bay, the huntel~s each thrust 
a long balnbol) loaded with strong bird-lime into the shaggy coat 
of their quarry, and thus hold hin} firmly. Nets have also been 
employed. 

A \vounded bear usually escapes \\?ithout attempting to fight, 
and, unless he can get into a cave, runs away until he drops, no 
Jnatter \vhat the telnperature may be, frequently going many' 
Iniles. Occasionally, ho\vever, he charges desperatp,ly, but a shot 
in the face, \vhether it hits or not, will altnost always turn him. 
There is a common idea, quite unfounded, that a bear al\\7a.ys rises 
on it.s hind legs to at.tack, and may then be shot in the chest. It 
very rarely, if ever, does t.his \vhen really angry and assailing 
an enemy ah'eady clearly recognized. The act of rising on the 
hind legs is generally due to surprise, and to an endeavour, 011 the 
part of the bear, to Inake out his enemy better. 

~rhe pairing-time appears to vary, but is generally about June, 
at the conllnencement of the monsoon. The period of gestation 
is said by Tickell to be seven months; if so, it rather exceeds that 
of other bears. . The young are born at various times from October 
till February, but .lDost often in December or January; they are 
usually t\VO in number, the size of Newfoundland pups, are blind 
for the first three \veeks (18 days according to M~Master), 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 ,,,ith her, carrying them on her 
back, \vhere they cling to the long hair. They ride thus, at times, 
until of tolera.ble size; one cub may sometimes be seen £ollo\\"ing 
its mother whilst the other is carried. They take bet\veen two 
and three years to reach nlaturity, and generally reu1ain "'ith the 
mother till full-gro\vn. Sloth-bears have been known to live in 
captivity for 40 years. They are, when taken young, easily' tamed, 
and, alt.hough fretful and querulous at tin1es, generally playful, 
amusing, good-tempered, and Dluch .attached to their Jnasters. 

Except Ursus syriacus and U. piscator; which are probably, like 
U. isabellinus, local races of U. arctus, the only other melnber of the 
Ul'sida found in Asia is the very remarkable .lEluropus '1nelanolev£us, 
inhabiting l\Ioupin, in Eastern Tibet. It has one premolar les~ 
than Ursus on each side of the IO\1\?er jaw, and there is no alisphenoid 
canal, but other\vise the skull and dentition do not differ greatly 
ITOIn those of true bears. It is the size of a small bro\vn bear; 
\\,hite, except ·the ears, a ring round each eye, the shoulders and 
legs, \vhich a ... -e black. The soles of the feet are hairy. 
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The order next to be conside~ed comprises the f.ree-shre\\·s, hedge­
hogs, moles, and shrews; besides several allied groups. A very 
curious aniulnl called the flying lemur is also included. All are 
of greatly inferior organization to the Primates and Carnivora, and 
appear to be less specialized than any other order of placental 
IUfunmnrls. 

'l'he account of the InsectiYora is taken almost entirely from 
Mr. G. E. Dobson's Monograph, and to that work, in \vhich nIl 
lndian forms reeei\'e full notice, the reader mny be referred for 
conlplete anatomical details. The follo\ving are some of the 
principal characters of the order, quoted fronl the work named. 

" Terrestrial, rarely arboreal or natatorial, diphyodont, hetero­
dont, placental mammals of srnall size, \vit.h plantigrade or senli­
plantigrade, generally pentadactyle, unguiculate feet, ,,,·ith clavicles 
(except in Potarno[laZe), with more than t,ro incisors in the mandible, 
and with enamel-coated molars having tuberculated cro,,'ns an'd 
,veIl-developed roots. 

"The extremity of the muzzle projects so far beyond the end of 
the mandible as to be ahnost characteristic. The testes are in­
guinal or abdominal, and are not received into a scrotum; the 
uterus is t\vo-horned; the placenta discoidal and deciduate; and 
the smooth cerebral helnispheres do not extend back\vards over 
t.he cerebellum." 

Although the distinction of the teeth into incisors, canines, pre­
n10lars, and molars is easy in some fSlnilies, it is, as a rll]e, much 
less clea.r than in the higher Mammalia; and in many CRses, as 
amongst the shrews, the incisors, canines, and anterior premolars 
can only be dist.inguished by their posit.ion in the jaw; the molar 
teet·h are studded ",ith sharp cusps. 

By far the majority of the order are Doc-turnal, the Tupaiidce 
being the only exception. The food consists chiefly -of insects, 
except in the case of the aberrant Galeol)itltecus. 

By nlost modern naturalists the Insectivora are divided into t",o 
suborders, thus distinguished :-

Upper and lo\ver incisors conical, unicuspi­
date, or \"ith basal cusps only, the lo\ver 
not pect,inate; limbs free. . INSECTIVOBA. VERA. 

Upper and lower incisors cODlpressed, multi­
cu~pidate, the lo\ver deeply pectinate; 
anterior and posterior lin} bs connectecl 
by a broad integumentary expansion, 
forming a parachute . . . DERMOPTERA .• 
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It has recently heen proposed by lIre Oldfield Tholnas to raise 
the Dern~optera to the rank of an order. 

'J'he fossil Insectivora are not verv numerous, and none of any 
inlportance have been discovered hitherto in India. 

l\feasurements of the smaller Insecti vora, as of other Dlirro­
lllamlu2l1ia, nre mostly from specllnens preserved in alcohol. 

Suborder INSEGTIVORA VERA. 

This suborder contains the follo\ving nine falnilies, four of 
which are found \vithin the limits of the British Indian Empire:-

fChrySOChlOride (Africa). 

1 . h Centeticim (l\Iadag-ascar). 
A. Upper true rno aI'S narrow, 'Vlt SId tid 'W t I dO ) 

v-shaped crowns (not Indian) "'I pOteno on1od ce ~(Afe~ n Ides · o amoga 1 e rIca nn 
L l\'Iadagascar ). 

B. Upper t.rue molars broad, Dllilticuspidate, with 
lllore or less ,veIl-defined W-shaped crO'VllS. 

a. Postorbital processes present; a crecum generally 
developed; symphysis pubis longo 

a'. Ol'bital ring encircled by bone; metatarsus 
DIOdel'ate: animal squirrel71ike, arboreal. Tupaiidce. 

//. Orbital riD~ not encircled by bone; metatarsus 
greatly elongate: telTestriRl Macroscelidm 

h. Skull without postorbital processes; no crecum ; (,Lt\frica). 
symphysis pubis short or wanting. 

a'. Crowns of first and second upper molars 
with a central fifth cusp; bullre imperfect Erinaceide. 

h' . No central fifth cusp. 
a" Zygomatic arches present; bullre ossified. Talpide. 
b". No zygomatic arches; buUre imperfect. Soricide. 

Family TUP AIID.lE. 

"Arboreal Insectivora, \\'ith comparatively large brain-case, 
orbit.s encircled with bone, and ,,'ell-developed zygomatic arches. 
The malar bone is perforated, the tympanies form bullm; the 
pubic symphysis is long; the tibia and fibula are distinct, the 
metat;:trsus but little longer than the tarsus; the Dl0lars are broad, 
,vith W-shaped cusps; and the intestinal canal haij generally a 
short crecum." ( Dobson.) 

1'he animals forming this family have a great similarity to 
squirrels, which they reselnble in the general form of the body and 
linlbs, and in having a more or less bushy taiJ. ~rhey differ from 
all other Insectivora in being not only arboreal but diurnal in 
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their babits, feeding by day. They are ganerally divided into two 
genera: TUJ.laia, the only form found in india and Burma, and 
spread throughout the greater part of the Oriental region, and 
1~tilocercu8, the pen-tail, which is peculiar to Borneo. By some 
writers anot.her Bornean species and a Ca,lubodian olle are distin­
guished as Dend1·ogale. 

Genus TUPAIA, Raffies (1820). 

Syn. Glisore.t', Desm. (1822); Oladohates, Fo Cuvo (1825); Hylogale, 
'j'eulm. (1827). 

The general fOTln reluarkably like a squirrel. Limbs well deve­
loped; feet naked beneath, the sole furnished with projecting 
pads, nluch as in a squirrel~ there being especially a long, almost 
linear projection on the inner sole of t.he hind foot. Cli\w's mode­
rately curved and sharp. Head pointed; ears rounded. Tail 
bushy, dist,ichons, clothed with long hair above and at the sides, 
and \vith short hair on the lo\ver surface. 

Fig. 54.-Skull of Titpaiaferrugillea. (Anderson, An. Zool. Res. pI. ,-ii.) 

D t Ot· • 4: 1-1 S-S 3-3 Th fi t dO en 1 Ion: 1. 6' c. 1-1' pm. 3-3' -m. 3-3. e rs or me Ian 
upper incisors are at the end of the ja\v, 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 t.he first and second are nearly the same size, the third 
is much smaller. In the lower jaw the first t\"\yo incisors are in 
cont.act, and project almost horizontnlly for\vard; the third is 
slnaller; the canine is variable, being sometimes larger than the 
incisors, sometimes only the size of the third incisor. 

Vertebrre: C. 7, D. 13, L. 5, S. 3, C. 23-26. Mammro t",o 
pairs, one ingninal, the other axillary. 

A full account of the osteology, together \vit.h descriptions of all 
the species, is given by Anderson in his 'Zoological and Anatomical 
Researches.' 
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Synopsia of Indian ana Burm~se Species. 
A. Colour above speckled throughout; a more or 

less distinct shoulder-stripe. 
a.· Throat and. breast nearly white; dorsal fur 

uniformly coarse. .. . " , . . .'. • T. ellioti, p. 200, 
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b. Throat and breast buff; coar~er glossy hairs 
intermixed in dorsal fur " .. . . . . • T. ferruginea, p. 210. 

B. Colour of lower back uniformly blackish; no 
shoulder-stripe. •• . . T. nicoharica, p. 212. 

101. Tupaia ellioti. The Madras Tree-ShreuJ. 

Tupaia ellioti, Waterhouse, P. Z. S. 1819, p. 107; B(Vth, Cat. p, 82 ; 
Jerdon, MaIn, p. 64; Ball, P. A, S. B. 1874, p. 95, 1877, p.lOB; 
Giinther, P. Z. S. 1876, p. 426; Anderson, An. Zoot. Res. p. 124; 
'ltd. Cat. p. 153. 

Mii,ngkil anathan (batuboo-squirrel), Tam. 

lIair harsh, of uniform length and thickness, \vithout coarser or 
longer piles. 

A slnall 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 \vide (from front to back of tooth) as outer lobe. Inner 
lobe of first and second upper molars as wide as the outer lobe, 
and \vith a small cusp at both of the inner angles of each tooth. 

Oolour. Above yellowish-brown speckled, the middle of the back, 
the rump, and somet,imes the upper surface of the tail, tinged to a 
variable extent with rusty red_ 'fail generally the same colour as 
the back. Low'er surface of bQdy nearly ,,~hite, 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, \vith a black ring near the end, 
and the tip black. Hairs of tail \"vith about three pale and three 
black rings, the basal ring being pale. 

Dintenswns. Head and body 7 to 8 inches, tail without the hair 
about half an inch less, \vith hair 8 to 9 inches, hind foot without 
cla\vs 1'7; extreme length of skull 1-7, basnl length 1'55, zygo­
matic breadth -85_ 

D'istribution. Throughout a large part of the Indian Peninsula 
south of the Indo-Gangetic plain, in forest. This species has been 
recorded from the Karakpur hills, near Monghyr, the Sat-pura 
hills south of the Nerbudda, l\1:atheran near Bombay, l\faunbh(lm, 
Sambulpur, Vizagapatam, the Godavary, and the hills bet\veen 
Cuddapah and NelIore (the original locality). I have just received 
a specimen obtained by Mr. W 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 T1.lJ)(tict, like ot.her species, is found in trees in 
forests, and closely resembles squirrels in its movenlents. It.s food 
consists of insects and, probably, of fruits. It is easily tamed. 

F 
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102. Tupaia ferruginea. The Malay Tree-Snrew. 
Tupaia ferruO'laea., Raffles, Linn. Trans. xiii, f' 256 (1822); Oantor, 

J. A. S. B~ xv, p. 188; Hor~f. Oat. p. 13 ; Blyth, Oat. p. 81; 
Gunther, P. Z. S. 1876, p. 425; Anderson, .An. Zool. Res. p. 130 ; 
ide (Jat. p. 15(); TJ~omas, P •. Z. S. 1886, pp. 67, 73. .. 

Cladobates belangel'i, Wagner, Schreh. Saugeth. SUIPP. 11, p. 42. . 
Tupaia belangeri, Gunther, P. Z. S. 1876, p. ~6; Anderson, An. Zool. 

Ilt~t~. p. 126; ide Oat. p. 154; Tholnas, P. Z. S. 1886, pp. 59, 67. 
~rupaia pegullns, Lesson, Nouv. Tab .. R~!I. An., 1Wam: p.93 (18-12); 

Jerdon, Maln. p'. 65; Blyth, MaIn. BU'ds Bierma, p. 31; TV. Elan! 
J. A. 8. B. xl vii, pt. 2, p. 152. 

'Tupaia chinensis, Anderson, An. Zool. Res. p. 129; ide Oat. p. 155. 

Kalli-tang-zkillg, Lepcha; Tdwai, Bur.nese; Tupai tana, MaIn.y 
(Penang). 

Fig. 55.-Tupaia femeginea. (From a drawing by Col. Tiekell.) 

Fur soft., some of the hairs on the back coarser, longer, and 
distinguished by t.heir lustre. 

Perforation in the malar bone moderately larg(', oval. Inner 
lobe of second upper premolar variable, being occasionally nearly 
half the breadt.h <?f the tooth, but generally reduced t.o 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 than outer 
lobe, and with a snlall additional cusp at the posterior, but none 
at the anterior inner angle. 

Oolour. Above and on the sides varying froln brown ",ith a 
yellowish tinge to deep ferruginous, nl\vays speckled or grizzled, 
though less distinct I y in ferruginous specimens. Tail and outside 
of lim bs nearly the same as the back, excppt that in some ferruginous 
specimens the tail is less rufous. A pale oblique stripe, sometimes 
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indistinct, before "each shoulder. Lower parts yellQwish buff wit·h 
more or less of a br9wnish tinge. Under surfa~e of tail paler. Basal 
portion (generally half or more) of dorsal fur leaden black, terrninal 
portion of shorter hairs yello\vish ,,,hite or pale rufous, the longer 
and coarser hairs having beyond the pale ring a long black tip, 
somet.imes with a second subterminal pale ring. Long tail-hairs 
",ith alternating sllbequal rings of black and rufescent ,,,hite, about 
three of each, the basal ring pale. 

Dirnensions. Head and body 6·5 to 7·75 inches, tail \"l'ithollt hair 
6 to 7, wit.h hair 7 to 8, hind foot without cla\~7s 1·7 ; total length 
of sku111·76, basal length 1·56, zygomatic breadth 0·9. 

f .... arieties. By most writers the northern or Burlnese race is 
distinguished, as T. belrtngeri or T. peguana, fronl that found in 
the lVlalay Peninsula and Islands, the true T. ferruginea, the colour 
of the former being yellowish bro\vn, of the latter deep rusty 
brown. There appears, however, to be a passa.ge bet\veen the 1.\\'0, 

IDany TenasserilD specimens being intermediate in coloration, \\ it.h 
the lo\\"er back and rump ferruginous. SOlne differences in the 
form of the teeth and skull have been pointed out by Anderson 
and Thonlas, but, so fur 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. clt-inensis ; but I feel doubtful 
if the characters pointed out (rather srnaller size, and smaller 
teet.h) justify specific distinction. 

DM·tribution. Throughout Burma, extending to .Lt\.ssam, and 
along the lo\ver slopes of the Iii rualayas, bet\veen 3000 and 6000 
feet according to Jerdon, as far west as Nepal. To the south­
\vard t.he rufous forln extends to the Malay Peninsula, Sumatra, 
J p,VR, and Borneo. A specimen was obtained by Dr. Stoliczka on 
the island of Preparis, north of the Andamans. 

Habits. This tree-shl'e\v is found in tree-forest, sometinles in 
bamboos, in bushes, or trees about villages, and in Burma, accord­
ing to both l\Iason and J.\tIcMaster, in houses, Ii ving singly or in 
pairs. Bot h insects and fruit are eaten by' it, and according to t.he 
natives of Sikhim slDall birds and mice. These animals are "active, 
but McMaster considers thenl much less so than f3quirrels, and I am 
disposed to t.hink he is right. Cantor, ,,,ho appears to!lave kept 
severnl in confinement, states that they sit on their haunches when 
feeding, " holding their food between their fore legs, and, after feed­
ing, t.hey smooth the head and fare ,vith bot.h fore pa\vs, and lick 
the lips and palms. They are also fond of ,vater, both to drink and 
bathe in." 

According to the same observer, these tree-shre,ys are pugna­
cious, driving away all intruders of tbejr o\vn species from their 
usual hunting-grounds, and fighting each ot.her ",hen confined in 
a cage. Their ("all is a " short, peculiar tl'eillulous whistling sound," 
\~hen angry t.hey utter "shrill prot raeted cries." Very little is know n 
of t.heir reproductive habits; the female is said usually to bare 
only one young one at· a tiole. They are easily tamed, and become 
at times, of their 0\\,11 accord, very fauliliar, ellt~l'iJlg houses, 

:p2 
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climbing on the tables and beds, and helping themselves, to any 
food they lnay fancy. l\fason mentions one tb,t acquired a taste 
for tea and coffee. 

103. Tupa,ia nicobarica, The Nicoba-l Tree-Shrew. 

Clndobates nicobal'icllS, Zelebor, ~tovara-Rei8e, Siiugetk. p. 17, pIs. i, 
ii (1868). 

'Tupaia nicobarica, Anderson, An. Zoot. Res. p. 136; ide Oat. p. 157. 

Fur ,vith some piles longer and coarser than the rest, and highly 
lust.rous. 

Skull more elongate than in T. ferru!Jinea, but not approaching 
T. tana in this respect. Teeth large. 

OolOUJ·. Above bro\vnish black on t.he 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 outsicle of limbs yellowish 
golden hro\vn. Lower parts pale brown; lo\ver surface of the 
tail except to\\'ards the base scarcely paler than the upper. No 
shoulder-stripe. The blackish hairs of the back and tail not 
nnnulated; on the brown portions the hair is indistinctly ringed 
light and dark bro\vn. 

Dinteusions. Head and body 7-5 inches, tail with hair 10; ,,'eight 
6 oz. In other specimens (males in alcohol): head and body 7-1, 
tail ",ithout hair 8, hind foot without cla\vs 1'77. Skull of larger 
lnale 2'2 long, 1-2 broad. 

Distribution. Nicobar Islands; hitherto not foun<L else\\'here. 
The habits are not recorded. 

The largest species of ~he genus is T. tana, found in Borneo. 
T. _iav(tnh~a is a small form that inhabit.s the Malay Peninsula, as 
,,'ell as the i:slands, and there are a fe\v other species kno\vn. 

~'amily ERINACEID~. 

Insectivora with plantigrade feet provided ,vith simple, not 
fossorial claws, with \vell-developed radius and ulna, but having 
the fibula anchylosed belo,v to the tibia, "~pith long slender clavicles 
and a bifid acrolnion, with a narro\v pubic symphysis, with slender 
zygomatic arches in \vhich the small malar bones (rarely absent) are 
suspended, ,vith well-de,~eloped pterygoid fossre, \vith a ridge and 
process in front of the orbit, but \"ithout postorbital processes, 
,vith separate nasals, and \"ith a ring-shaped tYlnpanic bone not 
fornling a bulla. ~rhe first and second upper molars \vith five 
cusps; the central cusp lllinute, united by a ridge on each side to 
the bases of the t\VO internal cusps. The form of these teeth is 
very characteristic of the family. (Dobson. ) No coocum. 

~rhis fanlily contains t\\10 genera only, ;differing renlarkably in 
external forln, each forming a distinct subfamily, and both occurring 



ERINAOEUS. 213 

in British India and its dependencies. One of these genera (Erina­
ceus), containing the hedgehogs, is of wide distribution throughout 
the Palrearctic and Ethiopian regions; but in the Oriental region it 
is unknown east of the Bay of Bengal, although distributed over 
a considerable portion of India proper. The other genus, Gynv­
nura, is peculiar to the south-eastern part of the Oriental region. 
All the forms are nocturnal. 

l'he t,vo subfamilies are thus distinguished ~-

Back and sides covered with spiI).es; tail very short. Erinaceince. 
Fur without spines; tail well developed. • . • . . . . Gymnurince. 

Full details of the anatomy of both subfamilies will be found in 
Dobson's monograph. 

Subfamily ERINACEIN~. 

Genus ERINACEUS, Linn. (1766). 

Back and sides covered with spines; tail very short, ",ithout 
spines; caudal vertebrre rudimentary. Skull short and broad; 
pa1ate-bones with two large non-ossified spaces posteriorly, in 
front of a transverse ridge which is just behind the last molars; 
pterygoid fossm very broad; no alisphenoid canal; mesopterygoid 
fossa very deep, and leading posteriorly into a deep hemispherical 
excavation bet,,"een the auditory bullre. Pelvis \vide, w'ith the 
ischial tuberosities not prolonged back,,"ards. 

Fig. 56.-Upper jaw of Erinace'uscollaru;. (Dobson, P. Z. S.1881, p. 403, fig. 11.) 

D t Ot' • 6 )-1 3-3 3-3 Th °ddl 0 f en 1 Ion: 1. 4' c. 1-1' pm. 2 2' nl. ~ 3. e mI e paIr 0 

upper incisors Rre considerably larger than the others, and are 
,videly separated from each other; the third incisor and the canine 
are very similar to each other, and (except in E. europaus) two­
rooted. The first premolar is alEo (with the same exception) t\yo .. 
rooted, the second is "ery variable, the third is much larger and 
three-rooted. The first molnr is the largest tooth in the upper 
jaw, the second is of smaller size, the third very small. 

The m(!(lian lo,",'er inciEors are large and conical, a.nd directed 
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allnost horizontally for\"\7ard, then come on each side 'three small 
teeth ,,·it.h oblique cusps, the second of which is the canine and 
the third the first pretnolar. The next tooth, or second prenlolar, 
corresponds to the fourth lo\ver premolar of Gyn1nura, pm. 4; t.he 
first molar is, as in the upper ja\v, the largest tooth in the jaw, the 
second beitlg slnaller and the third very small. 

The vertebral formula is C. 7, D. 15, L. 6, S. 7, C. 5-6. 
All the speeies possess sldn-muscles more developed than in nny 

other mlt1nmals, and these muscles enable hedgehogs to roll them­
sel ves into a ball for defensive purposes, the head and feet being 
ent.irely concealed; and enly spines exposed. 

The spines in all hedgp-hogs are longitudinally rnarlted \vith fine 
grooves (or lirate). In all the Indian species, and jn some others, 
t.he ridges bet,,'een the grooves bear small tubercles. On the pre­
sence or absence of tubercles Fitzinger divided the genus and 
called the tuberculate forms Helniechi-j1,us, but the character has no 
generic inlportance. 

Dr. Anderson published, in 1878 (J. A. S. B. xlvii, pt. 2), a 
very useful monograph of the Indian species. The distribution 
of 1he genus in India is peculiar, and confined to the' north­
,,·estern portion (Baluchistan, Punjab, Sind, N. \V. Provinces, and 
neigh bouring tracts), and to t.he l\ladras Presidency in the south. No 
8pecies has yet been recorded from the Central Provinces or Bengal. 

Synopsis of Indian Species. 
A. Spines on l1end "'ithout n naked fUl'l'OW in the 

Dliddle; !)m. ~ three-rooted. 
a. II ead and body about 7 inches; longest spines 

0·75 inch . . .. . . . . . E. colfaris, p. 211>. 
h. Ilead and body nearly It foot; longest spines 

exceeding nn inch . . E. 'Jneglliotis, p. 216. 
ll. Spines on hend diyided into two groups by a 

nnkpd furrow in the llliddle. 
a. 001(:1.11' dark; pm. ~ three-rooted E. Jerdoni, p. 216. 
b. Colour pale; pm. 2 ,,·ith a single root. 

a'. Zygonlntic arch perfect • . . . . E. pictus, p. 217. 
h'. Zygomatic arch imlerfect; malar absent E. 'lnierolJttS, p. 2~8. 

Very little is known of the habits of Indian hedgehogs, but they 
l'robnbly closely resemble the European form E. europreus, except 
in not hybernati~)g. ?-,he European hedgehog lives on insects, 
,,'Oflns, slugs, snaIls, mIce, rats, and other sma.]} nlammalia, lizards, 
~na}{es, and any other. small animals it can kill, also· bir~~ .e~gs, 
i rUlt, and roots. BlasIUS states that the young, from four to' eight 
in number, are born in July or August; but Dobson found the 
l~ulllber not to exceed four, and believes that the period of gesta­
t·lon does not exceed a month. He shows, too, that a second 
brood is SOllletimes produced in autumn. The young at birth 
nre aJmost na]red, but the spines, at first soft, soon harden and 
gl'O\Y rapidly, and t.he animals attain their full gro\vth in about 
nine months. 
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104. Erinaceus collaris. lIardwicke's Heclgeltog.­

Erinnceus colJaris, Gray and Harilwiclre, Illt18t. Ind. Zool. i, pI. 8 
(1830-32); Htltton, J. A. S. B. xiv, p. 351; Je1'don, Mam. p. 62. 

Erinnceus spatang-us, Befl,nett, P. Z. S. 1832, p. 123. 
Erinaceus grayi, Benllett, P. Z. S. 1832, p. 124; Anderson, J. A. S. R. 

xlvii, pt. 2, p. 204, pl. iv; ide Cat. p. 160; Dobson, Mon. In8. p. 17. 
El'inaceus blanfordi, Atuler8on, J. A. S. B. xlvii, pt. 2, p. 208, pI. v. 

Kdtua chua, Kanderna, Sink, H. ; Khdl"pU.~llt, JuJul(', P.; JallO, Tar-iapa, 
Sindlli. 'fhese names are also applied to other species of the genns. 

Spines of moderate length, commencing behind a line joinillg 
the anterior margins of the ears, and not divided on the middle of 
the head by a naked space. Each" spine surrounded by from 
21 to 26 finely tuberculated ridges. Ears long, subtriangular, 
bluntly pointed at the tip. Feet ,,·eIl developed, ~la,,"s strong,; 
sole of fore foot \vith a large bifid pad behind, sole of hind foot 
\"ithout any prominent median pad behind opposite the hallux. 

Skull short and broad, \\'ith a strong and perfect zygomatic 
arch. Second upper incisor about half the size df the t.hird; 
second upper prelDolar "rell developeo, in the same line as the 
other teet.h, su btri~ngu1ar in section, and furnished "dth three 
roots. 

Colour dark. Fur on the lower parts and lim bs blackish 
brO\"D to dark reddish bro\"n; the dark hairs on the face mixed 
\vith grey or lighter bro\\'n; chin ,,'hitish, 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\vicke'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 
terlninal third dark \vit.h' a narrow white band near t.he tip, ",hich' 
is black. Occasionally specimens occur in which nearly the ter­
minal half of each spine is black. 

Dintensions. Head and body 6-75 inehes, tail 1, ears from base 
1'3 to I'&, hind foot without cla\vs 1'2 to ] '5, longe~t spines 0'75. 
Tot.al length of skull l'S5 inches, basal length l'S, zygomatic 
breadth 1'15. 

Distribution. ~rhroughout the Punjab, Sind, and North-western 
India as far east as Fatehgarh, and probably to Cawnpore, if not 
further. U nkno\vn except in the plains. 

Habits. According to Hutton, who obtained this species in 
Baba\valpur, E. collar1's is found in sandy country, hiding in holes 
beneath thorny bushes or in tufts of grass during the day (1 ob­
tained specimens in sinlilar places near Rohri in Sind), feeding 
chiefly on insects, especially a species of Blaps, but also on lizards 
and snails. It makes a b'Tunt.ing noise when irritated, and \vhen 
touched suddenly jerks up its back so as to thro\v its SpIneS 
for\vard, making at the sarrte time a sound li1{e a puff from a pair 
of bel lows. Hutton also states that these animals bear long 
abstinence ~ith apparent ease. Nothing is kno\vn of the breeding­
habits u£ any Indian hedgehog. 
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105. ErinaceliS megalotiS. The Afghan Hedgehog. 

Erin'aecus megalotis, Blyth, J. A. S. B. xiv, p. 353 (1845); xv, 
p. 170; 't·d. Cat. p. 80; Anderson, e'at. p. 163; Scully, A.. M. N. H. 
sere 5, viii, p. 223; Dobson, ilIon. Ins. p. 18. 

Size large. Spines long, each surrounded hy twent.y-seven to 
t~'enty-nine faintly tuberculated ridges, the spines on the head 
not divided by a naked space in the middle. Ears large, triangular. 
~Feet ,veIl developed; claws strong; posterior pad of hind foot 
almost obsolete. 

Skull larger than that of E. colla'ris, but otherwise similar. In 
a Kandahar spe(~imen Scully.found that the second upper premolar 
was t\vo-rooted, but this is exceptional, and due to the t,,'o outer 
fangs being united into one. 

Oolour dark. }"ace and ears bro\vn (cinereous according to 
Hutton), \vith a fe\v \vhite hairs intermixed; sides of head \vhite, 
"lith brown hairs mixed; chin nearly \\7hite; lower parts, tail, and 
limbs dark sooty brown. 

Spines brown at the base,.then \vhite, succeeded by a faint dusky 
band (occasionally absent), reaching nearly to the middle, then a 
broad whitish band succeeded by a narrou'er dark bro\vn ring, 
follo"'ed by a \vhite band and terminating in a dark bro,vn tip. 
The dark ring on the proximal (or basal) half of the spine and the 
longer spines distinguish this form at once from E. collaris. 

Di·mensions. Length of head and body about a foot according 
to Hutton, tail 1·5 inches, ear from base 1·5, hjnd foot 1·55, 
longest spines 1·05; extreme length of skull 2-05 (in another skull 
2-3), zygomatic breadth 1-2 (and 1·35). 

Distribution. A pparently found throughout a large part of 
Afghanistan; the type ,vas from Kandahar. This species has 
been found near Quetta by Hutton, St. John, and others. 

Habits. Hutton says :-" They feed on slugs and Helices, with 
which the fields at Kandahar are overstocked; they also prey on 
worms, insects, and lizards. They hide during the day.in holes, 
and come out in the evening to feed. 'l.'hey 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 February, \vhen they again appear." 

106. Erinaceus jerdoni. Anderson's Hedgehog. 

Erinaeeus jerdoni, Anderson, J. A. S. B. xlvii, pt. !, p_ 209, pI. va 
(187g); £d. Cat. p. 105; DohsOII, Mon. Ins. p. 16. 

Spines long, each surrounded by about nineteen tuberculated 
ridges, those on the forehead commencing between the ears in t,vo 
belts divided hy a nude area along the middle of the hpad. Ears 
large, subtriangular. Feet '"ell developed; cla\vs strong; hind 
foot with a large posterior pad in the m,iddle opposite the hallux. 

Skull more elongate than in other Indian species, ,vith a per-
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fectly formed zygomatic aooh. Second upper premolar well deve­
loped, in the same general line as the other teeth, and \vith three 
roots. 

Oolour very dark. The head and the ears outside are grey 
covered with \v hite and dark bro\vn or black hairs mixed, the inside 
of the ears white_ Chin, throat, ancl sides of neck \\'hitish; chest 
whitish bro\vn; remainder of lo\ver parts, limbs, and tail dusky 
bro\\'n, darkest posteriorly. 

Spines dusky at the base, then white, follo\ved by a dark band, 
then another \vhite one, and a long black tip. This is the usual 
coloration; but on the forehead 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 cla\vs 1'5, longest spine 1-15 ; extreme length 
of skull nearly 2, zygolnatic breadth 1'1. 

Distribution. The Punjab and Sind. The most north-\yesterly 
locality recorded is ThaI, I{arram valley. Speciulens from Pind 
Dadun Khan, referred by Blyt.h to E. colla'ris, are identified \vith 
the present species by Anderson. Other localities are Rajanpur, 
Rohri, and Karachi. 

Nothing is kpo\vn of the habits. 
A form allied to E. jercloni, but distinguished by its larger size 

and very long spines, E. mac'racantllus, has been obtained at !{an­
dahar and at Dizak in Persian Baluchistan as \vell as in Persia, and 
will in all probability be found in E~stern Baluchistan also *. It is 
described and figured in 'Eastern Persia,' ii, p. 27, pI. i (see also 
Scully, A. M. N. H. sere 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 brown, 
with t\VO "rhite rings. The face is covered with black and \vhite 
hairs nlixed; lo\ver parts to breast inclusive white; abdomen 
bro\vn, becoming blackish behind; tail and all lim bs blacldsh bro\vn. 
Albino iudividuals appear common.. Head and body 9·5 inches, 
tail 1'25, ear from base 2, longest spines 1-5, length of skull 2·2. 

107. Erinaceus pictus. Stol?"czlca's Hedgehog. 

Erinaceus pictus, Stoiiczkl!! J. A. S. B. xli, pt. ~!. p. ~23 (1872); A.n­
dm·son, J. A. S. B. XIVll, pt. 2, p. 203, pl. Ill.; 'td. Cat. p. 159; 
Dobson, Mon. Ins. p. 13. 

Spines commencing on the foreh~ad in front of the ears, and 
divided by a nude median space. on the top of the bead; each 
spine surrounded by seventeen to t\\renty-two finely tuberculated 
ridges. Ears rounded, longer than in E micropus, and rising, 

* Mlll-ray (' Indian Annals,' i. p. 110, ~stateB that" he has this species frOlU 
Zandra and Sir-i-Bolan, near Quatta. 
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",hen erect, above the spines. Feet small and short, with very 
short toes; nails smnll. 

Skull short and wide across the zygomatic arches, which are per­
fect, with a "rell-developed malar bone. ~rhe second upper premolar 
small, externally situated and single-rooted, but by no means so 
minute as in E. 1nicropus. 

Oolour pale, identical \vith that of E. 1nicropus. Muzzle, inclu­
ding the eyes, and a band froln the eyes to the side of the neck, 
lo\ver half of fore limbs, lower abdomen, rump, tail, and hind limbs 
brown; forehead, sides of neck, and underparts to abdolnen white. 

Spines white or yellowish white, with a broad subterminal band 
b1'<lWn. Tip white, the extrelue point occasionally dusky. 

BWnensions. Head and body in males 6 to 7·75 inches, in females 
5 t.o 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, 
zygomat.ic breadth 1. 

Distribution. N orth-\yestern India, the Punjab, Sind, Cutch, and 
Rajputana, as far east as Agra and Goona. 

Habits. This animal is usually found during the day in holes, 
such as deserted fox-burro\vs or under tufts of grass. It appears 
to be by no means rare in the drier parts of North-western lndin, 
but, o\ving to its nocturnal habits, is but rarely seen. Its food and 
habits in general are but little knO\\Tn, but doubtless resemble those 
of other species. 

] 08. Erinaceus micropus. TI,e Sout7t-Indian Heilgeltog. 

Erinftceus micropus, Blyth, J. A. S. B. xv, p.170 (1846); xxii, p. 582; 
ide ("at. p. 80; Jerdon, Mam. p. 63; Anderson, J. A. 8. B. xlvii, 
llt. 2, p. 200, pI. va; a·d. Cat. p. 159 ; Dobson, Mon. Ins. p.14. 

Erlnaceus Dudiventris, H01·if. Cat. p. 136. 
~f()llu-!Jelli, Tam. 

Spines comnlencing on the forehead in front of a line between 
t.he inner angles of the ears and divided by a nude median spnce on 
the top of the bead. Each spine with sev~nteen to t\venty-t"ro 
longitudinal minutely tuberculated ridges. Ears rounded at the 
tip, not rislllg above the spines_ Feet short, with short claws. 
Hair on lo\ver parts thin. 

The skull is distinguished fronl that of every other species of 
t.he 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. pictus. The second upper premolar is 
exceedingly small, scarcely discernible \\~it.bout a lens, external to 
the general line of the teeth, and one-root-ed. 

Oolou1- pale. l\f uzzle, incTuding the eyes, and a band from the 
eyes to the side of the neck behind the gape, IO\1rer (distal) half 
of fore linlbs, hinder abdomen, and rump, "'ith the hilld feet and 
tail, bro\vn; a broad band on the forehead, sides of nerlr, throat, 
chest, and anterior abdolnen, with the sides of the body below the 
spines, white. 
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Spines white or yellow, wit-·h a dark broad subterminal band; 
tip ,,-hite. 

Dimensio'l1,s. Head and body 6 inches, tail 0-5, height of ear 
from base 1 to 1-1, hind foot \\"ithout cla\vs 1·1, longest spine 0'8. 
S){ull, total length 1·75 inches, basal length 1-65. 

Distribution. The plains of Sout.hern India, in the neighbourhood 
of l\fadras, Trichinopoly, Coinlbatore, &c. Other localities, such 
as Cottyam, in Travancore, require confirmation, and the repeatedly 
asserted occurrence of this fo1"ln on t.he Nilgiris is sho\vn by 
Anderson to be incorrect; the animal is, however, found on the 
eastern slopes to,,'ards the base. The northern range of the spe­
cies is not kno\yn, but if any hedgehog, be found in the Bombay 
Deccan, as stated by Adams and apparently confirmed by later 
observers in the 'Bombay Gazetteer,' it is probably the present 
species. It is remarkable, however, that none \vas obtained by 
Sir'V Elliot in the Southern l\fah1"atta country, and I do not re-
11lcluher eyer seeing a hedgehog myself in the "BoIn bay .Deccan or 
the ('entral Provine·es. If, as Kelaart thinl<s probable, there is a 
hedgehog in Ceylon, it is most likely to be J~. rnicro}Jus. 

Nothing especial appears· to have been recorded of the habits of 
this species. 

Other Asiatic species of·hedgeho.g 'are' E.oauritus froln Southern 
Siberia, the Caspian region, and Mesopotamia, and· E. albulus 
from Eastern Turkestan. 

Subfamily GYMNURIN-LE. 

Genus GYMNURA, Hors£. &. Vigors (1828). 

Syn" Ecldllosore~', BIa.inv_ (1831); Hylomys, l\liiller and Schlegel 
(1839). 

Fur ,,,it hout spines. Caudal vertebrm numerous and ,yell.deve­
loped. Bend long, and nose pointed; ears rounded; feet and 
c13"'s ,,'eU developed; tail nearly naked. Skull long; zygomatic. 
arches ,'ery slender; palate-bones cOIDpletely ossified posteriorly, 
llut ,,-ith a transverse ridge, as in Erinaceus, behind the posterior 
molars; mesopterygoid fossa not telminating behind in a deep 
excavation; pterygoid fos~m brond; an alisphenoid canal present. 
Pelvis very narrow, with the ischial tuberosities much prolonged 
bac k\vards. 

'D ". "6 1-1 4-4 2-3 M"ddl -. entltl0n: 1. 6' c. 1-1' pm_ 4-4' m. 3--3. 1 e upper In('IS0rS 
mUl·h larger than the 'others, and separflted from each other; the 
next pair are smaller, the outer pair smaller still; fill single-rooted. 
The canine is slightly larger than the fir~t (nliddle) intisor, and 
t,,'o-rooted. The first t ,,°0 'upper premolars are very ~mall, the 
third varies in the t,,·o species; the fourth is large, and has four 
roots. The molars are similar to those of Erinaceus. 



220 ERINACEIDlE. 

In the mandible the lower incisors diminish progressively behind; 
the canine is larger, and resembles the upper canine, but has only 
one root; the first two prelnolars are s"nlall, the third larger, the 
fourth still larger, and higher than the molars, of which the :6.rst~ 
as in the upper jaw, is the largest tooth in the jaw, the others 
diminishing in size progressively. 

The vertebral forlnula differs considerably in the two species. 
Mammm two pairs: one thoracic, near the axilla, the other pair 
inguinal. 

Both forms of Gymnura SOlnew hat resemble large shrews. Until 
lately they have been placed in distinct genera, the smaller form 
being classed as Hylomys; 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 
Burlna, but are unkno\vn ,vest of the Bay of Bengal. 

Synopsis of Burmese Species. 

A. Larger; head and body 12 to 14 inches; tail tllree 
. fourths that length., , . , .. ..••• '" •• G. '1'a.f!le8z~ p. 220. 
B. Srnallel'; head Rnd body about 5 inches; tail one 

sixth that length. •. . .• •.•.• • . . •••••• G. 8ldlla, p, 221. 

109. Gymnura raftlesi. RajJla's Gymnura. 

Viverra gymnura, RojJfes, T) .. L. S, xiii, p. 272. 
Gymnura rafHesii, Hor.1ield and V~go1·8, Zool. JOU1"n. iii, p. 248, pI. 8 

(1827); (}a"llien', J. A. S. B. xv, p. 1 f.)0; Blyth, Cat. p. 81; JV. 
Blan!. J. A. S. B. xl"ii, pt. 2, p. 150; A1ldel'son, Cat. p. 158; 
Dobsoll, Mon. Ins. p. 3. 

Fig. 57.-Gym'11,ura roJllesi. 

Tail about three fourths the length of the head and body, com­
pressed to\yards the tipt naked, scaly, the scales small and arranged 
in rings, bet\veen 'v hich short hairs project, becoming coarse 
bristles on the under surface, where the scales are more convex 
and more distinctly itllbricate than above. Ears short, rounded, 
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almost naked. Body clothed ,yith hair of two kinds, the under­
fur soft and woolly, the longer hairs coarse bristles. Claws curved, 
not retractile. 

Skull very long and narro,,', third upper premolar' much larger 
than the Fecond, and having three roots. 

Vertebrm: C. 7, D. 15, L. 5, S. 3, C. 28. 
Oolour. Partly white, partly black, the distribution of the t,,'o 

colours being some\\7 hat variable; generally the head and neck are 
white, with the exception of a plack patch above and in front of 
each eye, and often a variable proportion of black bristles is mixed 
\yith the white of the crown. The anterior portion of the back 
is clad \vit.h mixed white and black hairs, the proportion varying, 
the underfur being blackish. On the hinder back, sides, limbs, and 
lowpr parts the longer hairs are generally black, but in one speci­
men from Tenasserim there \vas 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, bro\vnish or sooty black at 
the tips. Terminal portion of tail usually white. 

Dimensions of a Tenasserim female. Head and body 12 inches, 
tail S'5, ear-I, hind foot without claws 2'15, extreme length of 
skull 2·S. 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. 

Distribution. The Malay Peninsula, Sumatra, and Borneo. 
}i'ound in the extreme south of 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. 'Tery 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 \v hich' Blatta, ter­
Inites, and various forms of larvm are especially common. The 
animal has a peculiar offensive smell, not musky, rather alliaceous, 
described to me by Mr. Davison as resembling Irish ste\v that 
had gone bad. 

110. Gymnura suilla. The smaller Gvnulu1'a • .. 

Fig. 58.-Gymnura suilla. (Anderson, An. Zoo!. Res. pI. vL) 

Hylolnys suillus, MiUler ~ Seltieg, Verhandl. Ma'ln. p. 158, pI. xxv, 
figs. 4-7, pI. xxvi, fig. 1 (1839-44); Blyth., Ma'ln, Birds Burllul, p. 32. 
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Hylomys peguensis; Blyth, J. A. S. B. xxViii, p. 294; 'ide a,t.' p. 82 'j 
AndersQn, TJ". Z. S. viii, p. 453, pI. 64; ide An. Zoot. Res. p. 138, 
pI. vi; ide Oat. p. 157. 

Gymnura suilla, Dohson, Mon. ·Ins. p. 5, 

Tail short, one sixth the length of the head arid body, almost 
nalted, and covered \vith small scales arranged in rings. Ears 
rather larger proportionally than in G. ra.lJlesi, rounded, almost 
naked. Body clothed with hair of three kinds, t.he inner fine, the 
longer coarse and bristly. Cla\vs. stout, but litt,le curved. 

Skull not so long as that of G. rajJlesi. Third upper prenlolar 

Fig. 59.-Upper teeth of Hylom,ys suill1l~ (Anderson). 

scarcely larger than the second. Vertebrre: C. 7, D. 14, L. 6, 
S, 4, C. 14. 

Oolour. Above rusty brown, belo\\;' pale yello\vish white; the 
seminude portions of the limbs and tail bro\vnish yello\v. The 
hair~ on the back are tipped with black. 
. Dinl,e~ons. 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. 

Distribution. Burma, Malay Peninsula, Sumatra, nnd Java. 
Within our area this animal htlS been hitherto found in only t\\-O 

.localities rather distant from each other-first by Major Berdnlore 
near Shwe Gyeng, on the Sittoung(Sitnng) river; secondly by Dr. 
~Anderson on the Kakhyen hills, east of Dhamo, at an elevation of 
3000 feet. Probably G. suilla exists in many parts of .Hurma. 

Nothing is kno\vn 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 TALPIDJE. 

Fossorial, rarely natatorial or cursorial Inseetivora, having their 
fore Iilu bs more or less modified for digging, and very anteriorly 
placed, o\ving to t.he shortness of the clavicles and forward exten­
sion of the Inanubrium sterni, with \vhich t.heyare a.rticulated; 
""ith a short humerus articulating ,,,ith both the sC,apula and the 
clavicle; \\-it.h \vell-developed mdius and ulna, but \v~th united 
tibia and fibula; without symphysis pubis, the pubic bones being 
\\'idely separated, "'hile the acetabula are approximated; ,vith 
elongated skull, provided with slender zygomatic arches and 
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tympanic bullm _ ossem, but without postorbital processes. of the 
frontals· and with a crecumless intestinal canal. (Dobson.) . 

Altho~gh some non-Indian genera constituting the. subfamily 
Myogalinre are interme~iate in form betwee~ l:Dpies .and s~re\!s, 
the typical moles, ''''hICh. are ~h~ only Ine~ber~. o~ t~e famIly 
hitherto found ,vithin IndIan lunlts, nre easIly dlstmgulshed by 
their thick, cylindrical bodies, short legs, and enormo'!-s fo~e f~et, 
and by their peculiar short, soft, v~lvety fur, the hall'S of whIch 
are set vertically in the skin, not directed backwards. 

Fig. GO.-Skull of Talpa eurO'plIJa. (Dobson, Mon. Ins. pl. xx.) 

The eyes are minute and frequently covered by the skin, the 
ears short and generally concealed by the fur. 

The true molars have always \vell-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 for\\7ard as in the'shre\vs. 

The mole family is only found in the Palrearctic and Nearctic 
regions, and in a small portion of the Oriental region. The peculiar 
section said by J erdon to occur in Africa consists of the golden 
moles, Oh1vgSocltlorida, now placed in a distinct- family. Nearly 
aU the forms are subterranean in habit and, like nlost other Insec-
ti vora, nocturnal. ' 

Genus TALPA, Linn. (1766). 
'Syn. Parascaptor, Gill, 1875. 

Forln typical. Legs and feet, the anterior pair especially, 
entirely nlodified for digging, the fore feet, \vhich are llormaily 
turned outwards instead of downwards, being very broad and flat 
and furnished with large cla\vs; 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 proximal inner ,vrist-bone, or radial 
~esamoid, which is a largQ curved ossicle known as the falci£ol~m 
bone (os falcifornte). 
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D ·• • 6 1-1 4-4 3-3 3-3 Th · · · entltlon: l~ 6' C. 1-1' pm. 4-4 or 4-4' m. 3-3' e IncIsors 
are chisel-shaped, and arranged in a selnicircl1lar row, as in most 
other Mamlnalia (but not generally in the Insectivora), the median 
upper pair slightly larger than the others. Upper canines long, 
conical, double-rooted. Three anterior upper premolars (two in 
T. leucu1oa) small, subequal, double-rooted, the fourth larger, with 
three roots, follo\\·ed by three large molars. Lo\ver canines un­
distinguishable from incisors; .first lower premolar large, resem­
bling a canine, the next two small, the fourth again larger. 

Vertebrre: C. 7, D. 13, L. 6, S. 5, C. 8-12. Mamnloo 6. 
l\Ioles are more cOlupletely fitted for a subterranean life than 

any other known mammals, the ,,,hole organism heing adapted for 
burrowing. Three species have been recorded from the Hima- I 

layas, I(hllsi Hills, and Burma. 

Synopsis of Indian ancl Burmese Species. 

Tail subcylindrical, one fourth length of head a.nd 
4-4 

body; pm. i=4 • • • • ..••• T. eul'opcea, p. 224. 

Tail very short, concealed by the fur; pm.!-! .. T. mict'ura, p. 225. 
Tail club-shaped, about one twelfth oft~tallength; 

3-3 
pm. 4-4' • ••• •• • •••• T. leucura, p. 226. 

111. Talpa europma. The European Mole. 

Talpa europooa, L. Byst. Nat. i, p. 73 (1766); Dob8on, Mon.' Ins. 
p. 137. 

Talpa macrura, Hodus. J. A. S. B. xxvii, p. 176; Jet'don, 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 uRper premolar without any distinct internal basal 
process. The fourth lower premolar decidedly smaller than the 
first. 

Oolour. Blaek, 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 41 tint bet\veen the uppe:r and 
lower parts. 

Dbnensions. In an adult European male, he'ad and body 5·5 
inches, tail 10 35, fore foot and cla\vs 0'9 long, 0'7 broad, hind foot 
and cla,vs 0'85 long. Basal length of skull 1'25, total length 1·4. 

The type of Mr. Hodgson's T. maC'1~tra measured: head and 
body 4 inches, tail In- ,vithout hair, It \vith, fore foot and nails i. 
These measurements were perhaps taken on the skin. 

Distribution. The greater portion of the Palrearctic region from 
England to J apnn. 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 1\{8. notes, no\v in the Zoological Society's 
Library, that he examined this mole in the flesh; and as not one of 
the nUlnerons collectors in Darjiling, since Mr. IIodgson's time, is 
know'n to have come across a second speciInen, I cannQt help 
doubting \vhether the type of T. macrura lnay not be a European 
skin, accidentally mixed \vit.h Mr. Hodgson's collection. A second 
specimen in 1'lpirits has been found amongst the collections of the 
Indian Museum, no\y added to. the B:ritish MUSeUJll, but no 
locality is recorded. It is \vorthy of note that, as I am informed 
by 1\11'. Oldfield Thomas, a skull from the Altai sho\vs a slight 
difference in the form of one of the upper molars from European 
specimens, \vhereas the supposed Himalayan skull exhibits no such 
distinction. 

Habits. Moles live in burrows dug by themselves, and of COln­
plicated form. These have been described by many \vriters. The 
abode itself is usually under a hilloch:, or beneath roots of trees, 
and consists of a central chamber with passages leading to t\VO 
circular galleries, one higher in position and smaller in diametei­
than the other. Several diverging runs lead frOln the larger 
gallery, one alone (the main run) being of great length, and con­
ducting to the burrows dug in various directions for the purpose 
of procuring food. The last are extended daily, and their presence 
indicated on the surface by small piles of earth, the \vell-kno\vn 
mole-hills. 

'l'he principal food of the mole consists of earthworms, insects 
and their larvre, snails and slugs; mice, shre"rs, and even frogs are 
also devoured. No animal is Jnore voracious. Males are more 
numerous than fenlales and fight for the possession of the latter. 
The pairing-time is about March in Europe, the period of gestation 
six weeks, and frool four to six young are usually produced at 
once. Moles take to ,vater readily and swim well. 

112. Talpa micrura. The short-tailed Mole. 

Talpa Inicrura, Hoi/.qs. J. A. S. B. x, p. 910; Blyth, J. A. S. B. xi, 
I). 95; xix, p. 215, pl. iv, fig. 2 (skull); ide Cat. p. 88; Jei'1l!ll&. 
Jlam. p. 51; Dobson, Mon. Ins. p. 139. 

Talpa. cryptura, Blyth, J. A. S. B. xii, pp. 177, 928. 

Pa)'iam, Lepcha; Biyu-kantye'ln, Bhot. 

Tail extremely short, nearly naked, and completely concealed by 
the fur; caudal vertebrm 8. Feet nearly naked above. Eyes 
covered by skin. 

Fourth upper premolar \\'ith a large internal basal process. 
}'ourth 10\\7er premolar as large as the first or larger. 

Oolour uniform velvety black. when fresh, \vith a more or less 
silvery grey gloss; basa'! portion of fur leaden grey to leaden 
black. Dried skins are often brown. Snout and feet whitish or 
pale flesh-colour. 

Dimensions in sp irit: head and body 4'75 inches, tail 0·2, fore 
Q 
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foot and clu\vs 0'9, hind foot and cla,,'s 0'8. In fresh specimens 
the head and body Ineasure 5 to 6 inches. Length of skull 1'37 
inches.. 'V eight 2~ oz. 

Distribution. The south-\ycstern IIitnalayas, especially Nepal 
and Sikbim, and the hills south of Assam. About Darjiling this 
~nimal occurs at a llloderate elevation, 5000 or {)OOO to 8000 feet, 

.~. 

l?ig. 61.- Talpa l1licrura. (From IIodgsoll's drawings.) 

and is COlnmon ne.ar the station. It may be found at lo,\'er le\'cls. 
Dobson gives J{ashmir amongst the localities, perhaps on the 
authority of l\lountste\vart Elphinstone (' Caubul,' p. 142); but in 
this case, and in I( UIDnon, ,rhere u]so IlloIes have been said to 
occur (As. Iles. xvi, p. 153), it is possible that piles of earth thro,,-n 
out by ~leso!"i~ hQ,ve been mistaken for mole-hills. The instances 
mentioned are quoted by Blyth (J. A. S. D. :xi, p. 95). 

Habits. Around Darjiling the short-tailed lnole inhabits the ~ 
deep bed of black 'vegetable mould found \rhereyer the original" 
forest has not been destroyed. This mould contains earth WOIIUS 

und lar\'m of insects, the chief, food of D10]CS, in abundance. 
'Jerdon llotieed that the runs of T. 'lnicrura often proceeded froln 
the Lase of one grea.t oak to that of another. Such runs are not 
Dlurl{ed by luoIe-hills, as in the case of t he European species. 
Nothing is knO\Vll of the breeding of T. rnicr'lu"a. 

113. Talpa leucura. Tile white-tailed Mole. 

Talpa lellcurn, lJlytll, J. A. S. B. xix, p. 215, pl. iv, figs. 1, 1 a (skull 
& tail) (1850); :xx, p. 518; xxviii, p. 294; 'ide (}at. p. St;; ide bl011l. 
B£rds BtU'1na, p. ~~3; Anderson, Cat. p. 170. 

l)urnscaptor leucul'R, Dobson, ·Mon. Ins. p. 14.0. 

Fig. 62.- Dentition of Talpa leu~{ra. (Dobson, Mon. Ins. pI. xx.) 

SUlaller than 1.'. 'Jnic'ru7'a, and muzzle shorter. Tnil about one 
t\\'elfth of total length or rather more, c1ub-shaped, being thicker 
to\vards the end tha,n nenr the base, thinly clad, the hairs coarser 
and longer than those of the 11ody. Caudal vertebrm 8. Eyes 
covered. 
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Upper premola.rs olll.\' three (so that there are six teeth only 
behind the cRuine instead of seven as in the other moles), third 
",·ith a large internal basal process. In the lower ja\v the second 
and third premolars are small and very closely packed, the fourt.h 
is equal in size to the first. 

Oolour uniform bro\vn in all skins I have examined, but de­
scribed as black by Anderson, perhaps variable. Basal portion of 
fur leaden black. Tail-hairs \vhitish or "'bite. 

Dime,nsions. An adult fenutle in spirit measured: head and body 
4t inches, tail §. Total length of skull 1·2 inches, basal length 1. 

Distribution. Sylhet and the Khasi and Naga bills, south of 
Assanl; found up to 10,000 feet above the sea. This species \vas 
also obtained by Major Berdtllore in the valley of the Sittoung 
river, near Sh \vegy~ng, and probably exists in places throughout 
Burma. 

Nothing is known of the habits of this mole. 
Some years since, the Rev. H. Baker found black velvet-coated 

a.ninlals that he took for moles in l\1alabar (J. A. S. B. xxviii, 
p. 286); but although it is difficult to say \"hat they ,,'ere, espe­
cially as the feet \vere mole-like, the coloration (blaclr above, white 
belo\\' ) is remal'l{ahle in the genus 'l'alpa . No animal hit hert 0 

described from Malabar coincides \vith Mr. Baker's description. 
'1\"0 relnarkable genera of Talpida, each represented by a single 

speeies-Scaptonyx fuscicaudatus * and UroJ1silus .so'ricipes t-have 
been described from Eastern Tibet by A. lVlilne-Ed\"ards. The 
first is about the siz~ of a common mole, but \vith narro\ver fore 
feet, the colour is bro\vn. The second is snlaller, and has the feet 
of a shrew, \\,hilst its dentition is some\vhat intermediate bet'Neen 
a 8hre,,' 's and a mole's. 

Other Asiatic genera are Myogale, Scaptocltil'us, and Urot".ichus. 

Family SORICIDJE. 
Terrestrial, rarely natatorial Insectivora., ,vith narro\v elongated 

skulls, \\'ithout postorbital processes or zygomatic arches. .The 
tYlnpanics are annular, not forming bullre; there is 110 SYlllpbYS1S 
pubis;, the tibia and fibula are united; and the molars have \vell­
developed W-shaped cusps ... (Dobson.) 

All shre\\'s are covered \rith hair, generally very 80ft; the head 
is I01Jg, the eyes sIllall, the snout yery pointed and projeeting yery 
considerably beyond the low'er lip; the ear-conch, \v hen present, 
rounded and some\\'hat resembling ·t.he ·hUlnan car iu shape. The 
pointed nose, rounded appressed ears, and the teeth at once 
distinguish sbre\\'s from rats and mice, \\'ith ,,,hich the forluer are 
often popularly confounded. 

The dentition is characteristic of the family. Dobson has 

* Recherches Mam. p. 278, pI. 38 B, fig. 4, and pI. 40 B, fig. 2. 
t Ibid. p. 272, pI. 40, fig. 1, and pl. 40 A, fig. l. 
t Anderson describes A'IlUrO~01'e:c as having a short ~ymphysis pub'is. 

Q2 
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ascertained (Jo~r. An. Phys. xx, p. 359) that there are no lower 
canines. 'rhe two front teeth in each jaw ( median incisors) differ 
from all the others: in the upper ja\v they are curved, and bear a 
more or less prominent posterior basal cusp; in the lo\ver jaw 
they are long, they project horizontally forward, and are sometimes 
slightly curved upwards at the end. Behind the anterior pair of 
upper incisors come a variable nutnber of small incisors and pre­
molars, amongst \vhich the snlall canines can be recognized only 
by their position immediately behind the premaxillary . suture, 
which, ho\vever, 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 
al\vays 12 teeth in the lo\ver ja\v-4 incisors, 2 premolars, and 6 
lllolai's; \vhilst the number in the upper jaw varies from 14 to 20. 
Some genera. are distinguished by having the teeth tipped \vith 
bro\vn, in others the teeth are white throughout. 

Shre\vs have the widest distribution of any falnily of Insectivora, 
being found throughout the temperate and 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 froln 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 giyen to me in dealing 
\vith one of the most difficult groups of Indian nlammals. 

A monograph of the lndian forms knO\\'l1 to him was published 
by Blyth in 1855 (J. A. S. B. xxiv, p. 24), and Anderson has 
published t\\ro papers on the subject (P. Z. S. 1873, p. 227, and 
J. A. S. B. xlvi, pt. 2, p. 261). 

']'he Indian genera of shre\vs may be thus distinguished :-

A. Teeth tipped with reddish brown •. . . 
B. 'feeth entirely white. 

a. Tail without inferior fringe of white hairs: 
terrestrial. 

ee'. 16 or 18 teeth in upper jaw; ear-conch and 
tail ,veIl de,· eloped . • . . . . . 

b'• 14 upper teeth; ear-conch small; tail very 
short • .•. . . . ... .. . ...• 

b. Tail ,vith an inferior fringe of white hairs: 
aquatic. 

a'. Ear-conch developed. • ..••• 
b'. Ear-conch wanting 

SORICULUS. 

CROCIDURA. 

ANURosonEX. 

CHIMARROGALE. 
NECTOGALE. 

Genus SORICULUS, Blyth (1855). 

'l'errestrial. Ears sman, hairy, more or less hidden by the fur. 
Tai.l h~y, but not pl:ovided \"ith any scattered long hairs, nearly 
cyhndrical and taperIng very gently, greatly reselublil1g that of a 
mouse. }'ur soft and velvety. 
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Teeth tipped with 'I'eddi~h brotlJn; this wears off to a great extent 
in old animals and sometimes disappears entirely, but traces can 
generally be detected: i. t:, c. ~o!, pm. ~ ~, m. ~~=30. Middle 
upper incisors 'l'ith the anterior cusp bifid, the inner point short 

Fig. 63.-Inci~ors, canine, and premolars of Soriculus nig'rescens. (Dobson, 
Mon. Ins., from an unpublished plate.) 

and small, lateral incisors and canine su beq ual in size, anterior 
prenlolar Dlinute., 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 preDlolar bicuspid. 

Vertebrw: o. 7, D. ]2, L. 6, S. 5, C. 17. The osteology is 
briefly described by A.nderson in his Catalogue of the Mammalia. 
He sho\vs that Sor'iculus presents some resenlb1ance to TaljJa, 
although the pelvis resembles that of 01·oeidura, not that of 
Anuroso'rex. 

SOr1culus is the only representative in India of the brown­
toothed shrews, which are, "'ith t.his except,ion, confined to the 
Palrearctic and N earctic regions, and include l~orex, 01"08S0PUS, and 
Blarina. 

Synopsis of Indian anclBu1Wlese Species. 

A. Second upper incisor smaller than third; tail 
about half the length of the head and body. S. nigrescens, p. '229. 

B. Second upper incisor larger than third. 
a. Length of taiJ about equal to that of head 

and body ....• . . . ..• . . . 8. caudaifes, p. 230. 
b. Length of tail about half as much again as 

that of head and body.. • '. • •• • S. 1naCl'Urus, p. 231. 

114. Soriculus nigrescens. The Sikhim brown-toothed Shre~u. 

Corsira nigrescens, G"ay, A. 2Jf. N. H. x, p. 201 (1842). 
Sorex aterrimus, Blyth, J. A. S. B. xii, p. 928 (no description); xxiii, 

S p: 7313.. Bl it. J. A S. B ... "'33 · 36 • oncu us nigTescens, Y n, . . . . XXlll, p. I ; XXIV, p. ; 
Jerdon, lJla'ln. 1>. 59; Anderson, Cat. p. 204. 

Sorex sikkimensIs, Hodgson, A. ]JI. N. H. -sere 2, iii, p. 203 (1849) 
(no description); xvi, p. 111 (1855); Hordie/d, Cat. p. l3G. 
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Sorax OliO'UfUS and S. holo5;ericeus, Nodgs. Cat. Maln. ~o. Nepal ~ 
Tibet B. ¥. 2nd edt 1863, pp. 8, 9 (no descriptions). 

Tang-zlting, Lepcha; Cltika, N e\vati. 

l\fuzzle t.hickly furred. Ears smaH, hairy, conlpletely hidden by 
the fur. Feet very thinly clad above and scaly_ Cla\vs long and 
straight, especially on the fore feet. Tail varying frOID one half of 
the head and body, or rather less, to about three fifths; round (or 
tetragonal), tapering very gently, thinly covered \vith short hairs, 
arising from between ~nalt scaly rings. ~Fur soft, dense, velvety. 

The third upper incisor is a litt.le larger than the second, the 
canine or third single-cusped toot.h a little srnaller. The luinut,e 
fourth single-cusped tooth or first prelllolar is only j lIst \"isible frOID 
the side. 

Colour deep glossy brown,-~hnost sooty black in some cases, dark 
glossy rufescent bro\vn in others, ahnost the sanle throughout, 
scarcely paler belo\v, a greyish tinge on the abdomen; . basal three 
fourths of hairs leaden black. Feet bro\vn above; tail dusky above, 
scarcel y paler belo\v. 

Di1rtensions_ In a large female, snout to vent 3·4 inches, tail 1-05, 
hind foot 0'54; in another specitnen these measurements .arc 3, 
1-82,. and 0'55. Basal length of skull 0'8. 

Distribution. This shre\v has hitherto only been found in Sikhiu~ 
and Nepal. It is comnlon near Darjiling at elevat.ions of about 
4000 to 6000 fp,et, and perhaps higher. I learn from 1\'11". Dobson 
that he has received a S01-'1."culus from Manipur, possibly referabl~ 
to this species, but probably distinct, being slnaller, \vith a propor­
tionally longer tail. The genus \vill doubtleds be found in the hills 
south of Assam. 

Nothing is kno\vn of the habits of S. nigrescens; it is probably 
a burro\\'er, living in the forest soil. 

115. Soriculus caudatus. Hodgson' 8 b.rotlJn-toot7~ed Sltrelu. 

Sore~ caud~tus, Hodgson, A. M. N. H. sere 2, iii, p. 203 (1849) (no 
description); IIorsfield, Cat. p. l3!5 (1801). 

SOl'ex leucops, Ilo(~qson, H01·sf. A. M. N. II. sere 2, xvi, p. III (1855); 
Jerdon, M a1n. p. 56. 

COrSil'R caudata, BZVt11, J. A. S. B. 'xxi"" p. 37. 
Corsira alpina, To)nes, A. M. N. II. serf 2, xvii, p. 27 (1856); Blyilt, 

Cat. p. 80; Jerdon, Ma'ln. p_ 'f:H:. 
SOl'CX 110nlOiil'us P, Hodgs. Cat. Mam. ~c. ]{epal ~ Tibet B. M. 2nd 

edt 18U3, p. 8 (no description). 
SOl'iculus gracilicaudn, Anderson, J. A. S. B. xl vi, pt. 2, p. 282_ 
Soriculus cRudutus, Anderson, (!at. p. 200. 

Body shorter, but lilllbs longer proportionally than in S_ ni.(lres­
cens. l\fuzzle very thinly clad \vith hair. All the lo\ver portions 
of the liln bs nearly ualred. Hin,d feet slender. Claws short. ~rail 
long and slenoer, nbout the saIne lengtbas the head nnd bod,r 
varying frOlTI a ijttle less to a little Dlore, round or tetrngonal: 
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thinly clad with short bristly hairs. Ears hairy, partially hidden 
in the fur. The secoLld upper incisol· is distinctly larger than the 
third, \vhich again exceeds the canine. 

Oolour bro\vn, blackish to reddish, basal portion of 'fur dark 
leaden black. 

Dimensions. Snout to vent, in one spe.c~~nen, ~·46 inches, tail 
2'57; in another, 2'35 and 2'15; hind foot 0'52; b3.~alleng.th of 
skull 0'66. According to Hodgson's measurenlents some incli­
vidnals are as much as 3 inches from snout to vent. 

Dist,··ibu,tion. Sikhhn, near Dar.tiling, and in the interior of the 
hills, but not, as J erdon supposed, at a great elevation, the locality 
Kella.m, ,,-hence, in Hodgson's M~, notes, l~, leu()ops is said to have 
been brought, being only 6000 feet above the sea. 

116. Soriculus ma,crurus. The ZonJ-tailed Slzrew. 

Sorex nlaCl'tll'US, Hod!J~on, Cat. Maln. ~c. Nepal ~ Tibet B.ltI. 2nd 
edt ] 8u3, p. 9 (no liescl'lption). 

Bo(ly and litubs slender. l\;[uzzle hairy, well clad. Lim~s thinly 
fnrl"e(l. Tail round, thin, very long, about half as long again as 
the head and body together, thinly clad \vith short hair. Ears 
hairy, partially concealed by the fur, \vbich is long and soft. 

Second upper incisor distinctly larger than the third, whieh 
exceeds the canine in size in about the same proportion. Anterior 
upper prenlolal" very sinall, 

Colour unifornl blackish bro\vn, basal portion of hairs slaty. 
Dilnen,sl~ons of an adult Inale from Darjiling: snout to vent 2·1 

inches, tail 3'4, hind foot 0·57, ear frnm orifice 0-28, basal length 
of skull 0·58. Hodgson gives nleasurements of larger individuals, 
one 2'75 inches froin snout to vent, tail 3'75, another 2·5 and 3·75. 

Distribution. The types came froln Darjiling; I once picked up 
in t.he station a clead specilnen, that of which the measurements 
are given above, Hodgson's types appear to be lost, but his 
dra"'ings and nutes are sufficient for identification. 

Genus CROCIDURA, Wagler, 18~32. 

Syn. PaehYlll"a, Selys-Longchanlps; Ferocul'lts, }{elaart. 

'l'he head is long, t.he S~loUt pointed, the sides of the muzzle 
more or less s\vollen aUll covered \vith nUluerous long vibrissm; 
the nostrils open laterally. The eyes arc slllall and nearer to the 
orifice of the ear than to the end of the snout. Ea.rs of consider­
able size. The tail is ,"ell developed, and in nlost species tapering 
and clothed \vith short hairs, anlongst. ,yhich are scat,tered nluch 
longer hairs, 

On each side of the body there is a gland varying greatly ill 
developtnent in different species, and absent in the females of SOllle. 

'lhe orifice of t·his gland is fsurrounded by short stiff hairs directed 
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inwards. The secretion has a strong smell of musk and appears to 
be produced in much greater abundance during the rutting-senson. 
In sOlne of the smaller Orocidur{f, indeed, the gland cannot be de­
tected at other times. 

The genito-urinary and anal orifices both open into a &hallo,,' 
cloaca. 1'here are 6 mammoo, all inguinal, and situated very far 

Fig. G!.-Skull of Orocid,ltra 1nuri1ta. 

back. The sexes are often yery difficult to distinguish if th~ 
mnmmre are not developed, the male organ being retract.ile and tb~ 
testes internal. The teet hare \vhit.e throughout, t.he total nUluber 
'8 30· 3-3 1-1 1-1 or 2-2 3-3 Th t· 2 or : 1. 2-2' c. 0' pm. 1-1' m. 3=3. e an erlor 
incisors are strongly hooked and have a basal cusp of moderate 
size; the next incisor on each side is larger Ulan the t.,vo or' three 
follo\ying teeth, the first t\\?O of which, the third incisor and the 
canine, do not differ greatly in size: \"hilst the anter-ior premolar is 
sDlall in some species (Pacltyura), absent in others «(}rocidltra) ; 
\\Tben pres~nt it is the smallest tooth in the jaw. All the teeth 
enumerated are conical except the first. The second premolar is 
n brond tooth \vith several cusps, and approaches the Dlolars in 
shape. 

'l'his genus is ",idely sprflad in A sis, Africa, and Europe, and 
has several representatives ill India, but the species are very 
variable and difficult to discrin1inate. One principal reason, besides 
variability, for the large number of Dominnl species in this genus 
lies in the fact that it is frequently impossible by external charac­
ters, and eyen by fin examination of the teeth, to ascertain \",bether 
individuals are adult. The teet.h are fully cieveloped and the 
animals breed freely long before they attain their full gro\vth. 
Most of the sut·ures of the skull, too, are anchylosed at 8n early 
age, the premaxil1ary suture (",hieh in most ma.mnlals does not 
disnppear before maturit,y) being closed in shre\\'s at birth or very 
S0011 after. Th~ best test of full gl'o\\·th in a shrew's skull is the 
anch.v losis of the basi-occipital suture, lying just between the 
annular bllllre; the epiphyses of the lilnb-bones, too, \vanId doubt­
less s~r\'e to sho\v ,,,bether an aniJnal is mature or not. 
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S!lnopsis of Indian, Oeylonese, and Burmese Species. 

A. Four small conical teeth, the hindmost very 
small, behind each anterior upper incisor. 
( Pachyura.) 

a. 8ize large, rarely in adults less than 4 inches 
from snout to vent •• 

a'. Ears almost naked, fore and hind claws 
subequal. 

a". Feet brown above, hair on their upper 
surfaces brown .. .•• . .. ... •• 

1/'. Feet flesh-coloured or yellowish white, 
naked or clothed with w hi te hair '. 

Il. Ears covered with hairs; fore claws twice 
the size of hind claws .... •.... .. 

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 wri~t ...•. . 
b'. The hind foot abqut II times the length 

of the fore foot. 
a". Snout to vent • about 3'4 inches, hind 

fout 0'04 ...... . 
b". Snout to yent about 3 inches, hind foot 

0-5 • • . . .. .• • ••.•. 
c". Snout to. "ent about 2'75 inches, hind 

foot 0'0 . • . . 
c. Size verl ~mal], snout to vent rarely exceed­

ing 2 Inches. 
a'. Tail more than two thirds the length from 

snout to vent • ..... .. .. 
b'. Tail less than two thirds the length from 

snout to vent • ... •.•.. . 
B. Three small conical teeth behind each anterior 

uppel' incisor. ( C1'ocidura. ) 
a. '1'ail ,'ery thinly clad with hair, scales distinct. 

a'. Snout to vent about 3 inches; tail and 
feet dark • •.• ....•.. • 

h'. Snout to ,1ent 2 to 2! inches.. .. . ...• 
b. Tail well clad, scaltls concealed by the hair. 

a'. Fur dark throughout, or nearly so . 
br

• Fur of lo,ver surface al,vays pale and 
often w hi te. •• • •• 

O. m~trina, p. 233~ 

0. ccerulea, p. 230. 

C. macrop'lls, p. 237. 

C. bidiana, p. 238. 

C. 1'uhicunda, p. 23{). 

C. letu~o.f/enys, p. 239. 

C. day£, p. 240. 

(). Jzod{/SOnl~, p. 240. 

0. pe1'1'ottei'i, p. 241. 

C.ful(q~·nosa, p.242. 
C. hordieleli, p. 242. 

C. furniguta, p. 243. 

C. 0I'Q12ell, p. 244. 

117. Crocidura murina. The brown musk Shrew. 

Sorex murinus, L. S.'lst. :l!lat. ed. xii, p. 7 4 (17~6). 
Sorex myosurus, Pallas, Act. Acad. Petrop. 1781, pt. 2, p. 337, pI. iv 

(1785). 
Sorex serpentariu~, Is. Geojfroy, Belan.qer, Voy. Zool. p. 119. 
Sorex nenlorivagus and soecatus t, Hodgson, A. ]JI, N, IL (1), xv, 

p.200 (1845). . 
Sorex murinus, griffithii, and niger, H01'sfield, Cat. pp. 134, 135. 
Sorex kandianus, montanu8, and ferrugineus,'Kelaal't, Prod. pp. 30, 31. 
Sorex snturatior, Ilodllson, A. M. l!{. H. serf 2, xyi, p. 110 (1855) . 

• This measurement in shrews is always to the posterior margin of the anal 
orifice. 

t The type sent under this name to the British Museum was SO'I'iculu$ 
'Iligrescens (see Blyth, J. A. S. B. xxiii, p.733, note). 
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Sorex innrinu~, serperitarius, soccatu~, nenlorivagus, heterodon, niger, 
fel'ru6iu()llS, an,d montanus, Blyth, J. A. S. B. xxiv, pp. 28~3~. . 

S.n'ex Sel'Llelltariu~, vil'idescen~, soccatus, and tytleri, BlytlJ, J. A. S. B .. 
xx viii, 'PP. 28-1, 285. 

Sorex alblnu3, luul·inus, griffithii, serpental'ills,. 8oc~atu.3, het..~rodon, 
and niger, Blyth; Oat. pp. 83, ~4. ~ 

SJl'ex murinlls, nemorivagus, serpeutariu~, satul'atior, tytleri~ niger, 
and SOCC~ttus, Jerdon, Mrelll,. pp. 51, 55, 50, 57. . : 

Cl'o~i<lu\'a.(Pachyura) blythii, pealiilna" and blanfordii, AlldeJ'son, J. A. 
S .. B. xlvi, pt. 2, pp. 2liJ-2()U. 

Cl'o:!idura' murina an,t.lluontana?, Anrl.}J's)n, Cat. pp. 180, 10:3. 

Fig. 6iJ.~Orocidlt1'a 11l1erina. (Frolo a drawing by Col. Tiekell.) 

Teeth in upper ja\v 18. Size large, but varying considerably. 
Snout hairy, not much sw"ollen at the sides. Ears large, rounded, 
ahnost unke(l or tbinlv 'clad \vith short bairs. Foet covered u'ith 
hair above, the pes 01· h'ind foot from the heel about one and R half 
tilnes the length of the manus or fore foot fronl the \vrist; cln.~vs 
,,,eU developed, those of the fore and hind extremities clHteripg but 
little in size. 1.'nil thick at, t.he ,base and tapering, varying from r, 
to ~ the length of the head and body, thinly covered \vith short lu~ir, 
amongst ,vhich a few very long hnirs are interspersed. ]·ur of ,the 
botly rather coarse. Lateral glands well developed, round. 

The basal cusp of the. anterior upper incisor, the third incisor, 
an{l the canine are of" very nearly' the sairie" size; sometimes the 
canine is larger than the third incisor; sonlet.imes the t\VO are equal. 
As a rule, about half of the small tirst upper premolar is vi~ible 
from the outside between the canine and the second prerr.olar, but 
there is some variation. The second upper incisor is approximately 
of the same height as the middle cusp of the second OL· large, pre­
molar. 

Oolour either some shade of brown t.hroughout, the lo\ver parts 
being a little paler and greyer, and the basal portion of the fur 
dark slaty, or else dark nshy grey, sOlnetimes blackish, ~vith Inore 
or less developed ferruginous or bro\vn tips to the fur. The bro\vn 
form varies from light to very dark blnckish bro\\"n. The ears, 
feet, anel t~il b.-o\vn, the skin of those parts dusky, not flesh­
coloured as in O. c<£rulea. 
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Dinienaion!f. A la.rge male from Nepal nleasurecl from sn'out to 
vent 5·5 inches, tail 3·4, height of ear from orifice 0·38, hind. foot 
froln heel (cla\vs not included) 0'9. In a large female from Dar­
jiling the corresponding ditnensions \vere 5·3, 3·2, 0·43, and 0·78.· 
III a smaller, perfectly adult, female froln Mn.ri (Punju,b) t.he Inea­
surements were 4, 2·7, 0·4, and 0·72. With t,his and ocher species,! 
it must be borne in mind, as already mentioned in the description 
of the genus, that, immature specimens cannot be distinguished by 
their external characters. 

Vctrieties. The (!ommon Himalayan form (S. griffithi, HorsE., 
and S. srtturatior, Hodgson) is deep bro\vn in colour, \vi~h longeL9 

and thicker hair than the form occurring in the_ plains of InLlia. 
The latter is often lighter bro\vn in colollr (Sorex t!Jtleri, Blyth, 
and Orocid,tra blllnfordi, Anderson), but the deep rich brown variety 

Fig. 66.-Upper incisors, canines, and premolars of (Jrociau,ra nutrina, Vll1·. 

rJW11,tana, from below. (Dobson, Mon. Jns., unpublished.) 

is prevalent in Burma and the Malay countries and Juay be COll:~ 
sidered typical; the most important of the other varieties is 
the dark ashy grey type (Sorex se~lJentarius, S. kandianus, &c.), 
often \vith brown or ferruginous tips to the fur (S .. ferruginezts)~ 
A blackish-brown yariety has been named S. niger. It is possible 
that some of the names quoted above as synonyms of O. murina 
should have been referred to the next species, O. ccerulea;' but th~ 
In,t,ter is doubtfully distinct, and there can be no question that' 
intermediate forms (probably hybrids) are met \vith. Tbe type of 
s. neulorivagus, Hodgson, is an immature specimen. I doubt' the 
distinctness of the small Ceylon shre\v called o. rnontana by 
Anderson, and I am not convinced that it is the same forD1 as 
Sore .. 't" montanus of I(elaart. 

D'stribution. Probably throughout the \vhole of India, Ceylon, 
Burlna, and the Oriental Region generally; certainly throughout 
the HiInalayas from Kashmir to Assam, up to an elevation of 7000 
or 8000 feet, and in many parts of the Indian peninsula and 
Burma. Specimens are recorded froID Calcutta, Ajmere,. I{han~ 
data near Bombay, l\{alabar, and l\fadras, also from Ceylon, Assam, 
the Khasi hills, Ai·akan, and Tenasserim, besides Inany parts 'of the 
l\falay peninsula and archipelago, and from China. 
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Habits. The brown musk shl'e\v is chiefly found in woods, but 
occasionally enters honses, and specimens have been captured about 
stables and sitnilar buildings in some of the Himalayan stations. 
The musky smell, although very strong in adults, is not, as a n;Ie, 
so po\verful and offensive as that of O. crerulea. The food conSIsts 
of yurious insects, larvro, worlns, and probably of nny smaller 
mammal or bird. I have tal{en one in a rat-trap baited \,,-ith meat. 

The natives in partR of India regard this shre\v as poisonous, 
but there is no foundation for the belief. 

118. Crocidura cmrulea. The grey musk Shrew. 

Sorex creruleus, Kerr, An. King. p. 207 (1702). 
Sorex pilorides, Sha'w, ~Ius. Lever. ii. p. 31 (170G), nee lIus pilorides, 

Palllls. 
Sor~x crerulescens, Slza1v, Gen. Zool. i, p. 533 (1800); Blytll, J.A. S. ,B. 

xxi v, p, 25; 'I'd. (}at. p. 82; Jel'don, M atll, p. 5:1 
Sorpx indicns and capensis, Geoffr. Ann. du MU$. xvii, pp. 183, 184 

(1811). 
Sorex sonneratii and giganteus, Is. Geoifr. Menl. du, Mus. xv, pp. 132, 

137 (1827). 
Sorex nlYoSUl'US, G1'ny ~ Hardlv. 1/1. Ind. Zool. i, pI. ix, nfC Pallas. 
Sorex murinus, Jloogson, A. M. N. H. (1) xv, p. 269 (1845); Re­

laurt, Prod. p. 30, nee L. 
Crocidura (Pachyura) ,,·aldemal'ii, ceylanica, and Dledia, Peters, 1J1B. 

Ak. Berl. 1870, pp. 500, 591, fj9~. 
Crocidura (Pachyurn)fulvo-cinereaandsindensis, Anderson,J.A. S.B. 

xlvi, pt. 2, pp. 203, 266. 
Crocidura crerulescens and beddomei, Allde'rson, Cat. pp. 171, 179. 

Chaeh'll'Ildq.r, If.; Cll'Un dl:, I{ol; Son deli, Can.; Kondl'li., Mal.; Kune­
'nuyo, Cingfllese; Anuchi'wa-gogur, K~hnliri; Kywek-t8lU, llurnle~e; 
Mmk-,'ai, of Anglo-Indians. 

Upper teeth 18. This, the common musk shre\v (or, os it is 
usually callpd, musk-rnt.) of India, only differs from O. rnurina in 
larger size and in coloration, and it is very doubtful if either of 
these c1istinc-tions iA ronstnnt. The fur is short, the tail thick at 
the base,. and both it a.nd t he feet very thinly clad \vith hair, a few 
scattered longer hairs on the tail. 

Colour usunlly bluish grey, paler below, the fur sometimes ,,·it.h 
fp.rruginous bro\\'n tips, especially on the hinder part of the hac},. 
O('cRsionnlly specimens are found of a rufous-fa\vn tint above, grey 
below. .Young specimens are dark slate-grey. Sldn of the snout-, 
ears, feet, and tnil flesh-coloured, and hairs on the feet and tail 
whitl~ or nearly \vhite. 

Di1nensions. A full-gro\vn male measures about 6 inc-hes from 
nose to 'lent, tail 3'5, bind foot ], pnsnl length of skull 1'4. 
FenJales are considerably snlaller in general. A very large lnale 
mAnsurp,d about 7 inches from snout to vent, tail 5!. 1.'he tail 
varies in lengt.h considerably. 

f rU1'ieties. Anderson classes as distinct Y81'ieties the forIn origin­
ally named by hinl O. sindc'11S'is, \\,hich is snlal1er than the typical 
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Bengal form, and also the var. !ttluo-cinerea, fL·om Assam and 
Arllkan, equal in size to typical O. crerule(t, but fawn-coloured 
above. 

Distribution. India, Ceylon, and Burma, in towns and about 
hUlnan habitations; also iu SOllie of the ot-,her ports on the Indian 
Ocean, probably cat"ried thither in ships. There is in the British 
l\Iuseum a specitnen of a musk shrew, probably O. crerulea or 
c. lntt,l'ina, obtained on board ship by Sir John Kirk. 

H(tbits. It appears doubtful \vhether this shrew is ever found 
1\\Vay from hlunan habitations, and Ml". Dobson has-suggested to 
me the idea that O. cml'ulea is merely, like the cockroaches on, 
\vhich it feeds, a se.lni-donlesHcated variety, C. rnurinu, being the 
oJ~ginal \vild type. I think this view very probable~ It is, in 
SOlne cases, very difficult to deterluine to \v~ich of the two forms 
specimens should be referred, and in all probabilit.y \vherever they 
Ineet they breed together. 

Like all other shrews, the COlnmon musk shrew is nocturnal, 
frequenting houses at night and hllnting about roo:ns' for cock­
roaches and other insects, ut/tering at tilnes a sharp sq ueakillg cry, 
and hiding during the day in holes, drains, &c. It is a harmless 
inoffensive anima.l, and does much service to Ulan by destroying 
insects. Its diurnal haunts are liable to smell strongly of the 
secretion * from the lateral gla,nds, but it does not communicate 
the smell to anything it merely passes over, unless it is disturbed 
or frightened. 

'rhe food of this shrew consists mainly of insects, but meat is 
occasionally eaten by it. Stern dale quotes £1'0111 the 'Asian' an ac­
count of one that attacked a large frog, and McMaster met "'ith 
another feeru!lg upon a scorpion. The latter also relates that he 
'has l{no\vll this shrew to eat bread. It is commonly accused in 
India of ,feeding on rice and pulse; but experiments made by An­
derson on individuals kept alive by hitn sho\ved that they 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. Tlte long-clawed Shrew. 

Sorex Dlacropus, Blytll, J. A. S. B. xx, p. 163 (1851). 
COl'sira newera ellia, Kelaart, A. M. N. If. sere 2, viii, p. 338 (1851). 
Feroculus macropus, Kelaa1·t, Prod. p. 32; Blyth" J. A. S. B. xxiv, 

p.35. 

Upper teeth .18. Size moderately large; tail tapering, thinly 

* The absurd story that wine or beer becOlues impregnated with a musky 
taste in consequence of this shrew passing over the bottles (a story related with 
il1lplici~ faith, together with many other mal'vellous fables, by the natul'alists 
of the last century) is less credited in India than it formerly was, owing to the 
discovery that liquors bottled in Europe llud exported to India are not liable 
to be taintOO. 
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clad, ,,,ith longer hairs intermixed; feet lnrge, the fore feet "'ith 
,'ery large c]a\\'s, ,,,hich nre nearly twice as long as those on the 
hind feet. Fur moderately long and soft. Ears sUlall, hairy, 
scarcely visible beyond the fur. Upper surface of the feet hairy. 

Lo\\'er front incisors slightly serrated above. The dentition 
generally is very similar to that of O. murina. 

Colour dark sluty grey above, \\rith rufous-bro,,"n tips to the hair 
of the back, below rather paler; tnil and feet dark; in the type 
specimen the tip of the tail ,,'as whitish. Cla,,,s ,,,hite. 

Dimensions: Head and body 44- inches, tail 2~, hind foot \"ith 
cJa\\"s i, cla,v of nliddle finger t inch long accordiD~g to Blyth. .L\. 
not q nite mature female in spirit lneasures :-snout to vent 3'5 
inches, tail 2-25, hind foot (" ithout chl.'vs) 0·65, llliddle fore cJa\v 
0-2, height of eat· frol11 orifice 0-3. 

Dist'ribution_ This \vell-marlied shre,,' ,yas first found by Keluart 
at N u\vera Ellia, in Ceylon. Recently a specimen bas - been "re­
ceived at the British .l\'Iuseum from the Palni hills in Southern 
India. 

Habits. Kelnnrt suggests that O. 1nacrOl)US may be a \\'ater-shre\v ; 
but there is nothing apparent in the structure t.o support this vie\v. 
1.'he long fore cla\vs do not appear particularly adapted for digging_ 
A shre\v belonging to this species \vas liept alive by Kelaar~ for 
SOllle time and fed upon eart.h\\'orms. 

120. Crocidura bidiana. Bidie's Shre'lv. 

Crocidura (llachyura) bidianR, Andel'son, J. A, 8. B. xlvi, pt. 2, p. 2i6 
(1877); £d. Cat. p. 185. 

Crocidura (Pachyul'a) stoliczkRDa, Anderson, J. A. S. B. xlvi, pt. 2, 
p. 270. 

Upper teeth 18. This is very like a snlnll O. 111u1tina, but is dis­
tinguished by the pes or hind foot from the heel being double the 
~eJJgth of the manus or fore foot from the wrist, instead of only 
one and a half tinles the lengt.h, as in all aUied forms. Ears 
moderate, round, and rath~r hairy. Tail long, not much swollen 
at the base. }'ur long, fine, and dense. Thrbugh the, remarkably 
,,-ide space bet\reen the canine find the second premolar nearly the 
". hole of the snlall first premolar is visible. There is 8 small 
t.uberele inside the basal cusp of each anterior upper incisor. 

Oolour reddish bro,vn above and belo"', the under surface ",ith a 
greyish gloss, basal portion of all hairs dark slaty. Snout, ears, 
and feet pale reddish bro"rn, tail darker. 

Dimensions of a nearly adult male: snout to vent 3·2 inc'bes, 
tail 2'6, hind foot 0'8, height of ear 0"37. 

Dist'ribut1"on. The type ''fas from Madras, and a young spechnen 
from Bombay, originally distinguished as O. stoliczkllna, ,,,as aft.er­
wurds referred to this species 'by t.he describer. 

The description is tlthen from Anderson's and from some notes 
given to me by Dobson. I haye not exnmincd the specimens. 
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121. Crociclura rubicunda. Tile Pa'reshuclfh Shrew. 

Croddul'B (Pachyura) rubicun.da, Anderson, J. .A.. S. B. xlvi, pta 2, 
p. 277 (1877); ide ('cit. p. 190. 

Upper teeth 18. Size moderate. Snout long, pointed, hairy. 
Ears large, round, very sparsely haired; rnther long ,,,hite hairs 
on t.he flaps~ :feet slender, covered \vith short, nearly ,vbite hairs. 
Tail slightly B,Yollen at t·he base, round, and rat·her thinly clad 
,,'ith longish pale yello\v, ahnost ,vhite hairs, long ,,·hite hairs being 
intermingled. . Fur I'ather long and soft. Lateral gland sDlall, but 
distinct. 

---- . ----------

Fig. 67.-Anterior upper teeth of C'I'ocidura '1wicunda. (Dobson, Mon. IllB., 
unpublished.) . 

No tubercle inside the basal cusp of the anterior upper incisoJo. 
l~irst praololar largely visible from outside, bet,,'een the canine and 
second premolar. 

Colour pale rusty fa,vn above, grey suffused ,vith fa\\'n belo\v, 
all the basal portions of the hairs d~rk slaty; muzzle, ears, feet, 
and tail pale yello\\·ish. 

DinU!nsio~ of an ad ult female: snout to yent 3·4 inches, tail 
2·3, hind foot 0·64, height of ear 0'33, length of skull 0·93. 

Distribution. The only kno,,'n locality is Pareshllath hill, east of 
HazarHatgh, in Bengal. 

This. species is very nearly allied to O. bidiana, but differs in 
having much smaller and shorter feet.. The above description, like 
the last. is taken from Anderson's and Dobson's notes. 

1~. Crocidura leucogenys. 1'lte white-cheeked Shrew. 

Crocidura leucogenys, Dobson, .A.. M. N. H. sere 6, i, p. 4~8 (1888). 

Upper teeth 18. Size moderate. Snout hairy. Ears nearly 
naked. Feet hairy above; cl::nvS" of moderate· size. Tail thick, 
gradually tapering, covered \vith hair of moderate length, \vith 
longer hairs interspersed. Fur short. A large lateral g1and. 

The upper canine and second premolar are only separated by a 
short interval out.side, through which a portion of the first pre­
molar is yisible. No inner process to basal cusp of first upper 
inCIsor. 

Oolour light sandy rufescp.nt brO\Vll above, \vbitish grey below. 
Cheeks pale-coloured. Hair nearly the same colour throughout, 
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that 011. the back a little paler towards the base. Taillight sandy 
brown above, whit.ish below. , 

Dirnerlrsions of the type, au olel female \vith \vorn teeth: snout to 
vent 3 inch~s, tail 2, hind foot 0~5, basal length of skull 0'75. 

Distribution. na t a .~ingle specimen is kno\vn; this was obtained 
by Sir O. B. St. John in Ajmet·e. 

Th~s species is near O. 'rubicunda, but smaller in all its di­
menSlonR. 

123. Crocidura dayi. Day's Shrew. 

Crocidura dayi, Dobson, A. M. N. H. sere 6, i, p. 438 (1888). 

Upper teeth 18. Size ra.ther small. Snout hairy. Ear not 
1arge, nearly nal{ed. :Feet thinly covered with bair above. Tail 
long, thinly covered \vith short hairs (no longer hairs intersperr;ed 
in the solitary speci~en kno\vn). ~'ur long and close. 

'rhere is a distinct pointed internal lobe, posteriorly situated, to' 
the basal cusp of each anterior upper incisor. The first or sDlall 
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 
an terior incisors serrated above. 

Oolour deep rich bro\\'n above, slightly paler and greyer below; 
the basal t\VO thirds of a11 hairs blackish. Feet and tail dark. 

Dimensions. Hind foot ,vithout claws 0·6 inch, basal- iength of 
skull 0'67. The length of the head and body ill a dried skin is 
about 21 inches; tail approximately the same, but no dependence can 
be placed on these measurements. 

Distl~ibution. The only specimen known is a dried skin \vith 0. 

skull in the British Museum. This skin ,v8:s obtained by Dep. 
Surgeon-General F. Day in the Madras Pigesidency, and in all 
probability froln the Palni or Travancore hills. 

The hind foot is longer than in O. leucogenys, alt.hough the skull 
is smaller. 

124. Crocidura hodgsoni. The Hirnalayan pig'tny ShreuJ. 
SOl'ex llygmreus, Hodgson, A. M. N. H. xv, p.260 (1845), nee Pallas. 
Sore~ pygnueus, mic1oonyx, hodgsoni, and ntratus, Blyth, J. A.. S. B. 

XXIV, pp. 82, 33, 34; tat Cat. p. 85. 
Sorex hodgsoni and micronyx, Jerdon, Ma1n. pp. 57, 58. 
Cl'ocidura {Pachyul'a) pygmreoides, Anderson, J. A. S. B. xlvi, pt. 2, 

p. 279; ~·d. Cat. p. 194. 

Cltupeclti, Bhot. 

Upper teeth 18. Size very small, but larger than that of O. pe'r­
rotteti. Ears large, nearly naked. Tail about three quarters the 
length of the head and body, or more, thinly clad \\7ith short hair, 
nmongst ,,·hich long ha.irs are scattered. Feet \vith short hair 
above. Lateral gland only deyeloped at the rutting-season, \vhen 
it becolnes large. 
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C'oloUJ' brown, varying from 1ight sandy to dark and alnlost black; 
lower parts paler, the extreme tips of the hairs on the underparts, 
especially on the throat, greyish. 

Dinlensions of a large female: snout to vent l'S5 inches, tail 1·4, 
hind foot 0·37, height of ear 0'2, basal length of skull 0'5. Other 
specimens are sOlne\vhat smaller. 

Distribution. Probably throughout the Hirnalayas and in the 
ranges south of the Assam valley. I cannot, however, find aJ?Y 
locality recorded ,vest of Mussooree. Dobson refers to the same 
form a specimen 1)f a pigmy shre\v from Ajmere, and anot.her froln 
Sind. 

125. Crocidura perrotteti. The Indian lli9nty Shrew. 

Sorex perrotteti, Duvernoy, ~Wag. Zool. ] 842, p. 29, pI. 47. 
Sllrex melanod?n, ferrotte~ii, and nudipes, Blytlt, J. A. S. B. xxiv, 

pp. 33, 34; fa. Cat. pp. 84, 85. 
Sorex pSl'rutteti and melnnodon, Jerdon, Manl. p. 58. 
Pachyura as ;amen$is, Anderson, P. Z. S. 1873, p. 234. 
Crocidura (Pachyura) Inacrotis, nitidofulva, nilgirica, and travancor­

en8i~, Anderson, J. A. S. B. xlvi, pt. 2, pp. 271-275. 
Crocidura nlacrotis, perrotteti, and travancorensis, Anderson, Cat. 

pp. 18U-189. 

Upper teeth 18. Size very small. Ears large, covered "'ith very 
short hair. :Feet thinly clad above. Tail not swollen at the base, 
thin, tapering to\vards the end, about t,vo thirds the length of the 
head and body, or rather less,) sparsely cqvered -with very short 
hairs, amongst \v hich longer hairs are scattered. fur short. 
Lateral glands \vell developed. 

Oolour reddish bro\vn to dark brown; nearly black above, paler 
and greyer below. Tail dark above~ light-coloured beneath. 

DiJnensions of an adult male: snout to vent 1·78 inches, tail 
1'12, hind foot 0'35, height df ear from orifice 0'15, basal length 
of skull 0'45. 

Distributipn. Southern India, espec~ally the Nilgiri hills and 
Travancore, Bengal, AssaIn, and Xenasserim. Not .reported from 
Ceylo~. . 

Habits. Nothing has been recorded about this; one of fhe very 
smallest of all Mamlnalia. In a felnale Anderson found fi,:e 
foot-uses. 

This species Dobson considers dDubtfully distinct from the South 
European o. etrusca. I canndt help suspecting eithel' that O.1todg-
80ni is not really different. from o. perrotteti, or else that the nUlnber 
of Indian pigln.v shre\ys must be lJlore than t\vo. The geographical 
distribution of these two fQrms, as given above, is quite anomalnu~. 

Another shrew belonging to the section ,vit.h 18 upper teeth has 
been described by Anderson under the na·me of O. subfulva 
(J. A. S. B. xlvi, pt. 2, p. 278; Cat. p. 192). 'The types are, ho\v­
e\'er, immature, and it is quite Ullcertai'n \\-'hat the adults may prove 
to be. T,,·o specimens \vere found in Cutch by Dr. F. Stoliczka; the 

R 
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older of the t\VO measures: snout to vent ]·9 inches, tail l-S, bi~d 
foot 0'42, basal length of sl{ull 0·62. Colour pale fa\yn above, 
ail very grey belo\v. 

] 26. Crocidura fuliginosa. Blyth's Sh,·eto. 

Sorex fuliginosus, Blyth, J. A. 8. B. xxiv, p. 302; ide Cat. p. 84. 
Orocidura rubricosa and kingiana, Anderson, J . .A, S. B. xlvi, pt. 2, 

pp. 280, 281. 
Crocidura rubl'icosa and fuliginosa, Anderslm, Cat. pp. 196, 197. 

Upper teet.h 16, Size rather small. Muzzle thinly clad. Ears 
large, nearly naked. Fe~t thinly clad above. Tail long, three 
fourths the length of t.he head and body, or more, subcylindrical, 
very gently tapering (except in the rutting-season, \vhen the bnsal -------- ----, 

Fig. 68.--Anlerior upppr teeth of G'I'ocidura /uliginosa. (Dobson, Mon. Ins., 
unpublished.) 

portion is thickened), nearly nal,ed, being thinly cIa(l ,vith very 
short hair, amongst \vhich a few longer bairs are interspers-ed in 
the basal half only. Lateral gland smaH and elongate, present in 
t,he male only, The small first premolar is wanting, but other\vise 
the teeth, though much smaller, are similar to those of O. murina. 

Oolour deep rich reddish bro\vn above, ashy bro\\'n to ~hy grey 
belo\\', basal half of fur throughout ~laty. Tail und uI)per 8urfac$3 
of feet clark bl'o\vn. 

D7·mens'ions. An adult, male measures: snout to vent 3'1 inches, 
tail 2'7, bind foot 0'55; an old female, 2'9, 2 5, and 0-57. Basal 
length of sk ull in each 0'75. . 

Dist'l.-jbution. Eastern Himalayas, I nt an elevation not exceeding 
5000 or 6000 feet, Assam, and Tenasserim. Common in Sikhim. 

127. Crocidura horsfteldi. Horsfield's Shrew. 
Sorex horsfieldi, TonJes, A. M, N. H. sere 2, xvii, p. 23 (1856). 
Crocidura l'etusa, Peters, MR. Akad. Berl. 1870, p. 585; Aru/n'son, 

Oat. p. 199. 

Upper teeth 16. Size sman. Muzzle thinly clad. Ears of 
moderate size, nearly nalted. Feet thinly clad above; of the proxi-
. mal pair of pads on each bind foot t.he outer is further front the 
heel. Tail thick at the base and tapering, but little shorter than 
the head and body, thinly clad with short hair, a few longer bairs 
interspersed in the basal half only. Lateral gland large, nearly 
circular, present in both sexes, but less developed in females t.han 
in males. 
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Oolour bright ferruginous brown above, light yello\vish grey 
below', basal portion of the fur light grey. Some specimens are 
reddish brown abQve, light bro\vn below, with the basal portion of 
the hairs slaty. Feet and tail flesh-coloured in many cases, but 
dusk y in others. 

Di"rnensions. Snout to vent in a large female 2'25 inches, in a 
male 2'1, tail 2 and 1'95, hind foot 0'45, basal length of skull 0"6. 

Distributio1l. This species has hitherto ouly been found in 
Ceylon, where, hO~1ever, it escaped the notice of Kelaart. Speci­
mens have been sent from Para,dinia, so this form is probably an 
inhabitant of the hills. It should be looked for in the Travancore 
ranges also. 

. 
128. Crocidura fumigata. Ik F,tpl}?'''8 Shrew. 

Sorex (Crocidura) fllmigatus, ~ Fil. Arch. per la Zool. Genova, ii, 
p. 379; ide Viag. in Persia, p. ~43; Blanford, Eastern Persia, ii, 
p.24. • 

Upper teeth 16. Size small. Muzzle thirkIy clad with hair. 
Ears of tlloderate size, nearly naked. Feet thinly clad above, prox­
irnal pair of pads on hind foot parallel in the only specinlen I have 
access to, that from Simla; in allot/her species the outer of the 
t\\'O is much more distant from the heeL Tail remarkably thick 
in t.lre male, thin in the female, about two thirds the length of the 
head and body, \vell clad \vith coarse hair of moderate length 
t.hroughout, \\,ith long fine hairs interspersed on t.he basal half. A 
small pencil of hair at the end of the tail. No lateral gland has 
been detected. 

Oolou'l· reddish bro\\7n above, greyish bro\vn below, basal portion 
of fur on both surfaces slaty. Tail dark bro\vn throughout, feet 
paler br()\vn ahore. 

Di'n~ension8. Snout to vent 2-75 inches, tail 1'9, hind foot 0·55 . 
.Dutributio.n. Originally described from Northern Persia. Mr. 

Dobson te]]s me he has seen specilnens from Kiangsi, and he has 
identified with this form a shre\v sent to me by Mr. HUlne from 
Simla. 

129. Crocidura aranea. The spider Shrew. 
Sorex araneus, L. Byst. Nat, ed. xii, p. 74,partitn; Sch"e'IJe)', Siiugeth. 

iii, p. 573, pI. 160. 
Sorex russulus and leucf)don, Hernl,. Zt',nn1. Geog. Ge.~ch. ii, p, 882. 
Sorex myoideB~ Blanford, J. A. S. B. xliv, pt. 2, p: 106; id. Yark. 

Miss., Matn. p. 16, pIs. i, ie, 

Upper teeth 16. Snout, upper surface of feet, and tail fairly 
clad with hair, the latter not s\vallen at the baBe, nearly cylindrical, 
about half as long as the head and body, or rather In ore, covered 
with rat.her short hair, with a £e\v long hairs intermixed. Lateral 
gland small and elongate in males, ,,-anting in females. 

Oolour bro\l·n above, usuaU.v fawn-coloured or greyish bro\vn; 
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below pale grey or white; fur slaty at the base throughout; upper 
surface of. tail darker than the lo\ver. 

Dirnensions of an adult Ladrl,lt female: . snout to vent 2-1 inches, 
tail 1·5, hind foot 0-5, extreme length of skull O·7fi. 

Distribution. Central and Southern Europe, Northern Africa, 
and Central Asia, extending to N orth-eastern Siberia. It has been 
obtained in Laduk. 

Hab-its. In Europe this shre\v is commonly found about cultivated 
ground and is often nlet with in houses. It lives on insects, 
,vorms, young mammals of small size, and young birds, and \v!ll 
eat meat and fat., It has from 5 to 10 young, which are born In 
summer, and \vhich attain their full gro\vth in about 6 \Veek8. 

So'rex kelaa'rti, Blyth, J. A. S. B. xxiv, p. 32; Cat. Marn. p. 84-
(Orocidura kelaarti, Anderson, Cat. Marn. p. 200), is founded, 
Mr. Dobson inforll1S me, on a very young fem8tle, with the teeth 
iInperfectly grown, although the inguinal teats are fully developed. 
Despite the circumstance that there are but 28 teeth, this shre\v may 
be a young specimen of 0_ rnurina. The small prelTIolars are 
wanting in a half-grown skull of that species from .Darjiling. 

Genus ANUROSOREX, A. Milne-Edwards (1870). 

Syn. Pyg1nu1·a, Anderson (1873). 

Head large in proportion to the body. Eyes very small. No 
external ear-conch; ears valvular. Feet short, scaly. Tail very 
short, naked, and scaly. :Fur dense, velvety_ 

Teeth entirely white; there are 14 in the upper ja\v, only t\VO 
conical teeth lying bet\veen the upper auterior incisor and the 
. 1 It· · d t 1 h . d · 2-2 1-1 )-1 SIng e mu ICUSpl n c premo ar on eac SI e: 1. 2 2' c. --o~, pm. ["='1' 

3-.1 
Ill. 3-3=26. 

A full description of the skull and skeleton is gi ven by Anderson 
(An. Zool. Res. p. 151). The structure of the pelvis sho,vs some 
resem blance to that of Talpa. 

T\vo species are knO\\'ll, one of \vhich occurs in Assaul. 

130. Anurosorex assamensis. Tlte Assa'nl slto'rt-tailed Slt'reuJ. 

Anul'o~orex aS8amensis, Anderson, A. JJf. N. H. 1875, sere 4, xvi, 
p. 282; Allat. Zool. Res. p" 150, _pI. v, figs. 1-16 (skeleton); ,,"d. 
Cat. p. 17l. 

SnQut selni-nude. :Feet naked, scaly, the hind foot from the 
heel It times the length of the fore foot from the wrist_ Tail 
about one-sixth the length of the head and body, naked and 
scaly. N Uluerous thicl{el' hairs project beyond the velvety fur, 
,,,hieh is nearly erect on the skin (as in moles), and is longest on 
the rUlnp, so as to conceal the greater part of the tail. 

'l'he SliUll is nearly hnlf as long as the vertebral column frol11 the 
atla~ to t hp pnd of t hp ~al'l'al yert.ehrro. 'l'hel·e is n, distinct innpl' 
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talon to the basal cusp of each upper anterior incisor. The outer 
npper incisors are larger than the canines. The anterior 10\l'er 
incisors are long and their points turn upwards; t hey are not 
serrated above. 

Oolour·dark slaty, faintly \vashecl ,vith brownish rusty on the 
hairs of the rump; the longer hairs bro\vn, \\lith obscure pale tips. 
Snout, lilnbs, and tail flesh-coloured; cla,,~s yello\v. 'l'he fur 
exhibits violet iridescence ,vhen ,,-et. 

Dintensions . of a felnale: snout to vent :&·92 inches, tail 0·5, 
basal length of skull 0·92. Another specimen is 3·1 iuehes from 
snout to vent, tail 0·5, hind foot \vithout Cht\V8 0:62. 

Distribution. The only specimens kno\vn (a female and young) 
,,,ere obtained by Mr. S. E. Peal bet\veen Sibs agar and Jaipur, in 
Assaln. 

Habits. This is probably from its structure a hurro\ver, \vith 
habits sirnilar to those of a mole. 

An allied species, A. squan"tipea, the type of the genus, occurs in 
Eastern Tibet and Se-chuan. In this the tail is still shorter than 
ill the .Assam form. 

Genus CHIMARROGALE, Anderson (1877). 

:Form adapted for an aquatic lifp. Ear-conch present but sluaIl. 
}'eet scaly, broad, \vith a fringe of short l·oarse flat white hairs 
along their lnargins and on each side of eyery toe. Toes not 

----------. 
--~ 

~'ig. GO.-Anterior upper t.eeth of Cltima1"rogale himalayica. (Dobson, 
Mon. Ins., unpublished.) 

,,·e bbed. Tail long, the under surface covered with white· hairs, 
similar to those that fringe the feet. 

T th h·t D t·· · 3--3 1-1 1-1 3-3 28 ee \\. 1 e. en ItIon: 1. 2 2' c. 0' pm. 1-1' nl. a-3= , 

as in Orocidu'ra. 
T\vo species are kn()\vn, one being found in the Himala)1as. 

The osteology is described by Anderson in his' Anatomical and 
Zoological Researches.' 

131. Chimarrogale himalayica. The Hi'lnalayan Wate'r-Slt'rew. 

Crossopus hinlalayicus, Gra.l/, A. M. N. H. x, p.261 (1842); Blyth, 
J. A. S. B. xxiv, p. 37; Jerdon, .ZWlllll. p. (~o. 

Cl'ocirlura himnl~icH, Ander.C'(Jl1, P. Z. 8. 1~i3, p. 231. 
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Chimarrogale himalayics, Ander8on, J. A. S. B. xlvi, pt. 2, p. 202; 
la. An. Zuol. Res. p. laO, pI. v, figs. 17-8) (skeleton); .d. Oat. 
p. 20~. 

Ung lagni'yu, Lepcha; Ohupit8i, Bhutia. 

Snout densely furred and with nUlnerOU'!I vibrissm. Eyes very 
minute. The sinall ear-conch is hairy and entirely concealed by 
the fur. Feet scaly; toes naked; upper surface of metacarpus and 
Inetatarstls thinly clad \\lith short flat bristly hairs. Tail thinl v 
clad above, thickly belo\v, ,,"ith short flat hairs. Fur soft and 
dense, \vith a few longer hairs on the back and sides, becoluing 
numerous on t.he rump. 

Upper anterior incisors each wit.h a lateral expansion on tho 
inner side of the anterior CUSP" s~ as to meet, the proxitnal surface 
of the cusp being concave; the notch between the anterior and 
ba~al cusp very deep. The three interlnediate conical teeth on 
each side nearly of eq nat size. Prelnolar about equal in section 
to the anterior nlolar, and ha\'ing t,he inner ridge of the cro\vn 
divided into t\vo·cusps_ In the low'er jaw the a.nterior incisors 
are elongate and much turned up at the end, and the CrO\VD of the 
prelnolar distinctly bifid at the summit. 

Oolou'r dark slaty grey above, '\\~ith the tips of the hairs rich 
blackish bro\vn, the terminations of the scattered longer hairs 
shining \vhite. LO\\7er parts pale bro\ynish grey, basal portion of 
hair ashy grey belo\v, dark leaden greyaboye. Hair on the upper 
surface of the feet bro\vn. Tail dark bro"rn above, \vhite belo\,'. 

Di'lnen,sio1ts. An adult feuutle measured: snout to vent 4·35 
inches, tail 3·05, hilld foot \\;ithout claws 0-75, height of ear froln 
orifice 0'24'. Jerdon gives larger Ineasurenlent~, head and body 
{) and 6 inch{:8, an(l I possess sluns that measure this. The skull 
of a sDlaU female measured 0-94 inch ill bnsu,llength . 

.Distr1"bution. South-eastern l-limalayas, and the Khakhyen hilh~ 
north of Burlna, at elevatiolls, so far as is known, of from 3000 to 
5000 feet. Not recorded further \\1est than Sikhim, \vhere it is 
not rare. 

Habits. The Himalayan ,,?ater-shrew inhabits the banks of 
streams, and has been observed by Anderson running over the 
stones in the stream-bed and l)lunging freely into the ,,~ater_ It 
doubtless swirns well. It is said to feed on water insects, aquatic 
larvre, tadpoles, small fish, &c., like 01-0880Pu.s fodiens of Europe .. 

The other species of this genlls, O. platycephalus, inhabits Japan. 
A black shrew was nO.ticed swimming in ,vater by Col. McM£lster 
near Nag-pur, but no specimen collected (see' Notes on Jerdon·s 
Mammals,' appendix, p. 215). The animal is probably an unde­
scribed form. 

Genus NECTOGALE, A. Milne-Edwards (1870). 

Aq uatie. No external ear-conch; ears valvular. }"'ee~ large, 
broad, scaly, fringed \vith coarse ",bite hairs; toes ,,'ebbed; pads 
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on the soles of t.he feet enlarged into broad dislts. Tuillong, "rith 
fringes of ",hite hairs on the sides and lo\ver surface and on the 
ternlinal port.ion of the upper surface; last third of tail compressed. 

T h hOt 0 3-3 1-1 1-1 3-3 28 0 rY 
eet W 1 e: 1. 2-~' c. 0' pm. 1=1' m. 3-3 = ,as In vro-

ci(lura. 
This is a more thoroughly aquatic form than its near ally 

Ohirn,ar)·ogale. Only one species is known. 

132. Nectogale elegans. The Tibetan Water-Shrew. 

Nectogale elegans, Ao Milne-Edwards, Compfes Rendus, lxx, p. 841 
(187U): ide Reck. Mam. p. 266, pIs. 39, 39.A.; W. Blanford, P. A. 
s. B. 1875, p. 198. 

Eye very small. Snout coyered with fur as thick as that on the 
body. Hind feet large and broad, double the length of the fore 
f~et, naked above, only the terrninnl phalanges free from the \veb 
and fringed \vith hairs like those on the sides of. the feet, whit.e, 
coarse and Battened, and nearly -fu- inch long, _or t\, ice the length 
of those in Ohirna1·rogale. A fe\v 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 sirllilar to those on the hind feet. Tail ,vell clad above \vith 
short. flat hairs, densely clad with similar flat hairs below, "'hich 
form fringeR. There is one along each side of the basal third of 
the tail, the tu'O unite and form a median inferio~ fringe for the 
relnaining t\VO thirds, along each side of \vhich is a lateral fringe, 
dying out to,,·ards the end, \vhere the tail is distinctly compressed, 
,vhilst on. t.he terminal portion there is an upper median fringe. 
Fur extremely dense, soft, and long, evidently adapted for a cold 
climate, with conspicuous longer hairs on the ba(~k and sides, 
becoming most numerous on the rump. 

Oolour rich clark bro\\~n above, the longer hairs glistening white; 
upper lip, chin, throat, and breast \vhitish, passing into light bro\vn 
on the abdomen and flanlrs, but the line of division ,veIl marked in 
front of the fore liInbs. Tail" hity bro\vn above, white belo\v. 
The fur \,. hen wet is' iridescent. . 

Dinttnsions. Head and body 3·6 inches, tail 4, hind foot 1, 
extreme length of skull 1. 

Distribution. Tibet. First found by Pere Dayid in Eastern 
Tibet, then a speciInen ,vas procured by Mr. Mandelli froln the 
Sikhim frontier. I once saw a small malnmai, probably this 
species, s\\'imming in a deep stream at ] 5,000 feet above the sea, 
near Momay Samdong in Sikhim. This shre\v is evidently an 
inhabit.ant of high elevations, and may hereafter be found in other 
parts 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 st.reanl-bed. 
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Subordel· lJERMOPTERA. 

This suborder contains but a single familr, represented by only 
one genus. The connexion with the Insecti vora is not very 
obvious, and the vie\", already noticed, that the DerlDoptera should 
rank as a distinct order has much in its favour. 

Family GALEOPITHECID~. 

Genus GALEOPITHECUS, Pallas (1780). 

It \vill be convenient to give all the characters of this anomalous 
nlanlmal under the head of the genus. The flying lemurs, as they 
are called, are animals about the size of a small donlestic cat, 
having a rather long head, \vell-developed tail, and slender linlbs. 

:Fig. 70.-Lower incisurs of Galeopitllec'lls. (G,uide to the Gall~rie8 of 
Manlmulia, British Museum, 1885.) 

An expansion of the skin conne(oting the linlbs begins from the 
side of the throat, extends all along the neck, body, and tail to 
the tip, and forlns a \\reb bet\\'een an the toes ,,·hich are included 
in it to the base of the ela\vs. The ,vhole forms a parachute, by 
the aid of \vhich the aniInal glides from tree to tree. Something 
~imilar is found in flying squirrels and in some other mammals and 
a fe\\' lizards, but in none is it so fully developed as in the present 
genus . 

. D·· · 4 1-1 2-2 3-3 Th · · entltlon: 1. 6' C. 1-1' pin. 2 2' m. 3-3' e upper InCIsors 
are quite at the side, all the terminal portion of the upper jaw 
being toothless, The anterior pair o~ incisors are com pressed and 
subpectinat.e, ,,,ith one root. The second· incisor and the canine 
are similar to each other in shape, both being compressed and 
t,,'o-rooted, \vith a tritlngular crown terminating in a median 
point. PrelDOla1'8 and 11101ars three-rooted, Anterior prelnolar 
with t\VO prineipal cusps. Second premolar and all the molars 
similar in shape; the cro\vn semioval in se(~tion, \vith the convex 
side in \\"ards, and sharply tuberculate around a central h 0110 \v ~ 
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Lower incisors pectinate, the t\\-O median pairs very deeply 
cleft like combs; outer pair much less deeply cut. Lo\\"er canine 
and anterior prelnolar much like upper canine; second premolar 
elongate and tuberculate; lo\ver Inolars very similar to the upper, 
but with the convexity towards the outside of the ja\v. 

Skull broad, muzzle rounded and blunt, rim of orbits projec~ing, 
postorbital processes broad, zygomata strong; palate terminating 
posteriorly in a, Dledian point, froln which a ridge runs back\vards 
in continuation of the narinl septum and divides the mesopterygoid 
fossa. The bullm are completely ossified. 

The radius ahd ulna are united distally, the tibia and fibula 
distinct throughout. 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. Ola\vs sharp, much com­
pressed, and curved. l\lalnmro 4, all pectoral. There is a large 
crecum. 

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 latter, from \\-'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 knO\Vll-One, G. pllilippinensis, peculiar' to the 
Philippine Islands; and the original type, G. volans. 

133. Galeopithecus volans. Theflying Lemur. 

Lemur1volans, L. Syst. Nat. i, p. 45 (1776). 
Gal~?pithecus volans, Pall. Acta Aea~. Be. Petrop. iv. p. 20~, pIs. vii, 

Vlll (1780); H01·~f. Oat. p. 26; Blyth, J. A. S. B. XXl, p. 433, 
xxii, p. 411; id. Cat. p. 19. • 

Galeopithecus temminckii, Waterhouse, P. Z. S. 1838, p. 119; Cantor, 
J. A. S. B. xv, p. 177. 

Kubong, ?tlalay. 

Fur short, very fine and, soft. Canines and the outer upper 
incisor and first lo\ver premolar with low crowns. Anterior upper 
incisors trilobate (sometimes 'with four lobes). 

Oolour above varying from dark greyish brown to pale chestnut, 
always overlaid, mottled, and blotched with silvery white; lo\ver 
parts light brown, more or less rufous. Younger animal much 
variegated, and \vith well-defined \yhite 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. 

Dimensions. 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 l\Iel'gui 
in Tenasserim, \vhere it \V~S obtained by Capt. Berdmore, and to 
Siam, also Sumatra, Java, and Borneo. 
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[[abits. This species is of conrse arboreal, and. by means of its 
parachute can thro\\' itself frorn one tree and glide through the 
air to another at a considerable distance. Wallace rela~s that 
he sa\v one pass frOlll one t.ree to another 70 yat-ds distant, with 
a fall of only one in five; and he relnarks that the animal must 
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Fig. 71.-GaJeO'pithcclts vd!ans. (From a drawing by Col. Tickell.) 

have 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 steIn or branch of a tree head down\vards during the day, 
its peculiar mottled coloration being very similar to that of the 
bnrl{. 

Galeopitltecus is said to be purely herbivorous, feeding on leaves 
and fruits. It has but one young one at a tilne_ 



Order CHIROPTERA. 
Volant mammals, having their fore limbs specially IDodified 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 fingers, between which, the sides of the body, 
and the hinder extremities a thin expansion of the integument 
(the wing-'Jne'lnbrane) is spread out. The knee is directed back­
wards, owing to the rotation of the hind limb outward by the 
wing-mem brane; a peculiar elongated cartilaginous process (the 
calcaneum), 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 MeJnbranes of the Noctule (Vesper'lego noctula) , 
half nat. size. (Flower, Arto Mammalia, 'Encyclopredia Britannica.') 

c., clavicle; h., humerus; 'r., radius; 'i('., ulna (rudiment.ary); d.', first digit or 
pollex; d. 2 , d.3 , d.", d.\otherdigits supporting w.m., the wing-membrane; 
1n.,1n., Inetacarpal bones; ph.I, ph.2,ph. , first, second, and third.p~~lanx of 
third digit; am., antebrachial membrane; f., femur; t., tibia; f., fibula 
(rudimentary); c., c~lcaneum or calcar suppoloting i.rn., the interfemoral 
membran~; pc.lo s post-calcaneal lobe. 

the posterior margin of an accessory membrane of flight, extending 
from the tailor posterior extremity of the body to the hinder 
limbs (the interfemoral 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 exi:end backwards over the cerebellum. The dental series 
consists of four kinds of teeth: incisors, canines, premolars, and 
Inolars; and the dental formula never exceeds i. ~, c. ~ ~, pm. t~, 
ID. ~~,= 38 teeth (Dohson). 

Besides the" wing-Inembrane" and " interfemoral membrane," 
there is a sl11a11er membrane in front of the humerus and forearm 
called t,he "antebrachial membrane." The relative position of the 
different luembranes, and of the bones supporting t.he ,ving-mem­
brane, is sho\vn in the accompanying woodcut (fig. 72). The 
lllanus or hand is ahvays composed of five digits; of these the first 
( or thumb), fourth, and fifth consist each of a metacarpal and t\VO 
osseous phalanges, in the second and third the number of phalanges 
varies slightly. The first digit or thulub is partly free from the 
,viug and always terminates in a cla\y. The hind limb is but 
poorly developed. 

Few, if any, animals have so delicate a seDse of touch as bats. 
In Spallanzani's experiments, bats deprived of the po\ver of seeing, 
hearing, 01' smelling, flew through a rOOln, carefully avoiding the 
11 umerous 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 ",-iug-membrane, the greatly deve­
loped ear-conch, and, in the leaf-nosed bats, by peculiarly formed 
expansions of integulnent 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. 'fhe ears are 
extremely mobile. 

Bats vary in their powers of flight ahnost as greatly as birds do, 

0. 

Fig. 7S.-Ear of Vesperugo abra'Jntts. 

o.m., out~r margin; i.m., inner margin; tl, tragus; a.t., antitragus. 

those ,vith long narrow ,vings being much s\vifter than the short­
winged forms. The species of s.tronger flight appear, as a rule, 
earlier in the evening, even in some cases before sUllset, and may 
often be seen ha,vking insects in company "\,\rith s",·allows and 
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swifts, high in the air. Several kinds of Vesl~erugo, Miniopterus, 
Megader1na, and Nyeticejus· may be cited amongst the swiftel· 
flying forms. On the other hand, the species of Rhinolophidce and 
those belonging to the genus Vespertilio have a comparatively slow 
flight and rarely rise far from the ground. They appear as a rule 
Inter in the evening, and only in fine weather. Some of the 
longer-\vinged bats, especially the species of Vespe1 9 ugo, are easily 
distinguished on the \ving by the quickness ,vith \v hich 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 Ibn bs, 
bats are unable to ,,'alk like other mammals, and when, from 
any cause, they are induced to descend to the ground, they 
make most a\vkward attempts to progress on all fours, their 
thum bs being Dlainly used in locomotion. By nleans of the 
cla\vs on t.he toes and that on the thutD b, they can climb up 
any uneven sloping or vertical surface. 'Vhen at rest they 
suspend themselves by their hind feet to trees, or in caves, old 
buildings, &c., and remain hanging head do\vn\vards. ,Vhen 
moving about, they also hang by their thumbs. The young one 
is carried by the mother until nearly her o\vn size. Usually one 
is produced at a birth, but at nlost t\vo. Amongst many bats the 
sexes live apart except at the pairing-season. As in the P1~imates, 
t.he femalp-s have only two pectoral teats, but in certain families 
a p~ir of nipple-shaped appendages are developed in the inguinal 
reglon. 

In temperate regions bats hibernate in -the winter, a nUluber 
of theln 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 PteroJ)idce are as 
active as at other tinles. 

Bats ,vere by Linnreus classed amongst the Primates, and, until 
recently, many naturalists assigned to the Oltiropte19(t a very high 
posit.ion amongst l\ianlmaJia. It has, ho\vever, been shown that 
the true position of bats is next to the Insectivora, and that both, 
,vitb 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. th~ 
British Museum,' from which ,vork and the same author's' Mono­
graph of the Asiatic Chiroptera' the following descriptions of the 
Indian members of the order are chiefly taken. 

The bats are by Dobson and others classed in t\VO principal 
divisions called suborders, but not distinguished by characters of 
sinlilar importance to those which serve to separate the Pinnipedia 
from }/issipedia in Oarnivora, and the Der1nolJterCt from the true 
I nh'ectivora. The first of these suborders includes a single family 
of frugivorous bats; to the other belong the five families of 
insectivorous Chiroptera. AU are thus discriminated :-

T2 
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A ... Orowns of the molar teeth with a 
longitudinal furrow, not tube:r;cular; 
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 
e~r-conch meeting at the base. Fru­
glvol'OUS 

B. Crowns of the molar teeth acutely 
tubercular, with transverse furrows; 
second or index finger with a single 
rudimentary phalanx (in Rhinopo1na 
only with two phnlanges) and claw­
less; the two mar~s of each ear­
conch arising from the head 
separately. Carnivorous, and, for 
the most part, insectivorous . 

a. Tail contained within the inter­
femoral membrane, or very little 
produced beyond its hinder mar­
gin. First phalanx of middle 
finger extended, in repose, in a 
line with the metacarpal bone. 

a'. Tragus Done, a complicated nose­
leaf 

h'. Tragus present, a nose-leaf 
c'. Tragus present, no nose-leaf . 

b. Tail pel'forating the interfemoral 
melubrane and appearing on its 
upper surface, or produced con­
siderably beyond the truncated 
membrane; first l.halanx of 
middle finger folde , in repose, 
on the dorsal sw'face of the meta. 
carpal bone. 

a' Two osseous phalanges (besides 
metacarpal bone) in middle 
finger. Tragus distinct, no 
nose-leaf .• ... .... .. 

b'. Three phalanges in middle finger. 

I. l\IEGACHIROPTERA. 
Pteropodidce. 

II. MlcnocHIRoPTERA. 

Rhinolophidce. 
Nycteridce. 
Vespertilionidce . 

Emballonuridce. 
Phyllostom atidce 

( American). 

All of the families except the Phyllostomatidre are represented in 
India. 

The measurements of bats are in almost every case taken from 
speciInens preserved in alcohol. Like all other mammals, bats val'Y 
considerably in their dilnensions, the figures quoted being, when 
several measurements are available, those of un average specimen. 

Bats are 1rnO\V~l generally us Ollarngid(lr in Hindi; Shab-par or 
Sltab-l)(lrrak ill Dakhani; Oltamgudd1°i, Bengali; Oltidgu at Bha­
gulpur; Oltut-z't b{tl'dwi in Ho Kol; Gabbelcti or Jiburai, Telegu; 
Kanka-pc.tti, Canarese; Vullta, Cingalese; Phiyu longtd, Bhotia; 
Brin, Lepcha; Soshiro, Phak{t1~ang, and Sepcha, N aga. These 
nalnes are used for all species of l\ficrochiroptera. 
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Suborder MEGAOHIROPTERA. 

~'amily PTEROPODID1E. 

This family consists of the fruit-eating bats, the largest of 
\V hich 81'e commonly known in India as flying-foxes. Some 
smaller forms, of less conspicuous coloration, are ~lso conlprised. 
All are distinguished from other bats by the characters of the 
molar teeth, \vith longitudinally grooved cro\"\'ns, by the bony 
palate being continued, narrowing slowly backwards, behind the 
last molars, and especially by the form of the ear, the margins of 
w'hich meet before they reach t.he head, so that the \vhole Dlargin 
forms a more or less regular oval ring, \vhilst in all insectivorous 
bats the margins arise independently from the head. As a rule, 
too, the index finger terminates in a cla\v, Eonycteris 81Jela!a 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 project­
ing; a cla,v to index finger. 

a. No tail, hind neck and shoulders generally 
much paler than back .. 

b. A tail generally present; upper pal'ts of one 
colour throughout. 

a'. 5 teeth in upper nl0lar selies, 6 in lower 
b'. 4 teeth in upper molar series, 5 in lower 

B. Tongue very long; no projecting margin to nostril. 
a. A claw to index; wing from base of 4th toe; 

tail rudimentary t 

b. No claw to index; wing front base of 1st toe; 
tail distinct 

PTEROPUS. 

XANTHARPYIA. 
CYNOPTERUS. 

CARPONYCTERIS. 

EONYCTERIS. 

All the Pteropodidre 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 t.hat divides the upper lip, and has on 
each side a naked s,vollen border. Second * or index finger with a 
distinct claw; metacarpal bone of third or middle finger shorter 
than second finger. Wing-nlembrane from the sides of t.he hairy 

* The thumb, which is free, being classed as the first finger. 
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back, and the back of the second toe. Tail none. Hair of the 
hind neck and shoulders different in qua.1ity from that of the back, 
and generally much brighter in colour. 

Fig. 74. -Skull of Fteropus medi1ts. 

D t OtO • 4 1-1 3-3 2-2 U ., · 
en 1 Ion: 1. 4' C. 1-1' pm. 8-3' m. 3-3' pper mClsors In a 

semicircular ro\y, separated on each side from the canines; lower 
outer incisors close to the canines, the inner pair generally 
separated by a slight interval and smaller; first upper premolars 
generally very small and deciduous. 

This genus contains the large fruit-bats commonly kno\vn in 
India as flying-foxes. 

Synopslis of Indian, 'Oeylonese, ancl BU1"'1nese Species. 

A. Forearm (radius) in adults less than 7 inches 
long, 

a. Eal's pointed, longer than distance from 
eye to muzzle. . P. 'nzedius, p. 257r 

b, Ears rounded, shorter than distance from_ 
eye to muzzle .. . . . . .. P. nicoha1'icus, p. 260. 

B. Foreal'lll in adults more than 8 inches long; 
ears pointed P. edulis, p. 259, 

Beyond India the genus Pteropus has a remarkable geographical 
distribution. The Dlajority of the species inhabit the l\lalay 
Archipelago, on both sides of Wallace's line; the range of the 
genus extending eastward t.o Samoa,south throughout a con­
siderable part of Australia (not to New Zealand or Tasmania), and 
eastward to ~fadagnscar and the Cornoro Islands, but not to 
Africa. 
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134. Pteropus medius. The Indian Fruit-Bat or Flying-Fox. 

Pteropus medius, Temm. Mon. Mam. i, p. 176 (1827); Dobson, 
J. A. S. B. xlii, pt. 2, p. 196, pI. xiv, fig. 1 (ear); ide Mon. As. Chir. 
p. 18; ide Cat. Cld,·. B. M. p. 51; Blyth, Ma1n. Birds BU'rma, 
p. 14 ; Anderson, Cat. p. 101; Scully, J. A. S. B. lvi, pt. 2, p. 236. 

Pteropus edwardsi, Horsfield, Oat. p. 28; Kelaa1·t, Prod. p. 27; 
Adams, P. Z. S. 1858, p. 512; B(?/tle, Cat. p. 20; Jerdon, Mam. 
p. 18; Hutton, P. Z. S. 1872, p. 891 ; nee Geoffi·. 

Pteropus leucocephalus, Hod,qson, J. A. S. B. iv, p. 700 (1835). 
Pteropus assamensis, McOlelland, P. Z. S. 1839, p. 148. " 
Pteropns kel a artii , a,·a.ll, Cat. Monkeys, Lemurs, and F'ruif-eaf1,ng 

Bats B. M. p. 104 (1870). 
Gadal, Ba1'bagal, Bddur, Pata debli, H.; Bddt'il, Beng.; Warbagul, 

~Iahl'. ; To.qgal bdwuli, Can.; S~'kat yelle, Wadari; Sikurayi, Tel.; 
Barvalu, l\[al.; Loco-vaola, Wau,'al, Oing.; Leng-tslnoai, Leng-nek, 
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 ~roolly, coarser and longer 
than that of the back. There is a narrow hairy band above the 
\ving-mem brane behind the humerus and part of the forearm, and 
the interfelnoral membrane is covered with hair aboye except 
near the edge. In males there is generally a circular tuft of rigid 
grpasy hairs, bright reddish in colour, on each side of the neck. 

Oolour. This is variable, as in all bats. 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 t.he 
region about the vent and the Hanks; sometimes the whole lo,ver 
breast and abdomen are dark brown or black. 

Dirne"nsions. Head and body about 9 inches (varying froln 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, zygonlatic breadth 1'7." The 
(lxpanse 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 
t he plains. Rare in Western Rajputana, Cutch, and Sind, and 
not kno\vn to occur in the Punjab. Not recorded east or south of 
Burma. 

Habits. J erdon'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 \"hich they invariably resort if not 
driven way. To"U'ards sunset they begin to get restless, move 

* Tiekell notices their preference for tamarind trees, and I think he is right. 
In ::Bengal they sometimes remain on bamboos. They hang head downwfl.l"cts, 
wrapped in their wings, and precisely rpsemble 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 hancl-a tank, a river, or the sea­
they fly cautiously do,vn and touch the water, but I could not 
ascertain if they took a sip, or merely dipped part of their bodies 
in. They fly vast 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, bel', and various figs *. 
About the early dawn they return from their hunting-grounds, 
nnd the scene that then takes place is well described by Tiekell in 
an excellent !Ilemoir published in the ' Calcutta J olll'nal 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 
\\'ith the long cla\v of the thulnb, and shrieking and . cackling 
without intermission. Each new arrival is compelled to fly several 
times round the tree, being threatened from all points, and when 
he eventually books on has to go through a series of combats, and 
be probably ejected t·w'O or three times before he makes good his 
tenure. The" a1arums-excursions " continue till 8, 9, or 10 A.M., 
\y hen 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 J erdon suspects, and probably with reaSOD, 
that the habit of skimming water in the evening has bepn 
nlistaken for fishing. I have often observed this habit: the head 
is lowered, the animal pauses in its flight, and the ,vater is just 
touched, I believe, by the tongue or lower jaw. I have no doubt 
that some \vater is drunk, and this is the opinion of both Tickell 
and l\1:cMaster. 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 fiying­
foxes. 

The process of eating is also described by Tickell. The bats 
hang, head do\vn\"\'ards as usual, by one foot, and hold the fruit 
\vith the other, not by grasping, but by striking the cla\v8 in like 
a fork. The ja\"\'s are moved 810,,-ly up and down, and the food 

* They ure also fond of the fruit of TC1'mi'Jlalia catappa, and are said by 
Day to ext"act the kernels, often utilizing the verandahs of houses as ~ 
resort whilst thus engaged, and alarming' the inbabitnnts by sounds sugges­
tive of house-breaking. The sanle writer states that these buts often d.'ink 
toddy (palm-juice) from the pots attached to the trees from which it is collected, 
Rnd are consequently found intoxicated and helpless beneath the trees in the 
murning (' Land of the Perruauls,' p. 43U). 

I 
'

r 1 ... '>9 . o. Ill. p.:. . 
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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 and sometimes 
killed. Pte1·opi fly singly, never in a flock, \vith 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 ,vas in the twilight immediately after 
sunset. l\IcMaster, at Rangoon, counted, \vith the help of a 
friend, 600 passing in five minutes. 

J erdon relates an instance, in the Ghazipur district, of several 
individuals being killed by a hot dry ,vind, and McMaster states 
the same has been observed at Madras. 

P. 'lnediu8 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 
eoarse 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. 

'l'he po\ver of Bight 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 flyiug-fox is easily tamed. The flesh is 
eaten by many classes of natives of India, and is said by some 
Europeans, who haye 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 t.he end of Mayor 
the beginning of June, by which time the young animal is nearly 
as large as its parent. 

135. Pteropus edulis. The Malay Flying-Fox. 

Pteropus edulis, Geoffroy, Ann. Mus. xv, p. 90 (1810); Oantor, 
J. A. S. B. xv, p. 186 ~ Blyth, Cat. p. 20; Dobson, J. A. S. B. xlii, 
pt. 2, p. 199, pI. xiv, fig. 3 ( ear); ide Mon. As. Chir. p. 20; ,ide Cat. 
Chir. B. M. p. 49; Anderson, Cat. p. 100. 

Kluang, ~Ialay. 

The largest bat known, the size being larger than that of P. 'Jnediu8. 
Ears naked, acutely pointed, longer than the distance from the 
eye to the end of the nose, narro\ver 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. 

Oolour 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 rufous-brown, or 
sometimes bright rufous; back dark brown or black \vith a mixture 
of grey hairs; lower pa.rts either rufous-brown throughout, or the 
lo\ver breast and abdomen nearly black ",ith an intermixture of 
grey. Some specimens are black throughout. 

Di'mensions_ Head and body 12 inches, ear from orifice 1-75, 
forearm S'S; basal length of skup 3, zygomatic breadth 1-75. 
The expanse of the '"'ings is fully 5 feet. 

Dist1~ibution. The Indo-1V[alayan 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 froln Mergui, in bad condition ho,vever, 
hnving been referred to this species by Blyth. This sp~ies was 
obtained by Anderson in the Mergui Archipelago. 

The habits are similar to those of P. 1nedius. 

136. Pteropus nicobaricus. The Nicoba1' Flying-Fox. 
Pteropus nicobEtl'icllS, FzOtzinger, Sitzb. W",oen. Ak. xlii, 1861, p. 389 

(no description); Zelebor, llova"oa, Reise, Siiu.qeth. p. 11 (1868) ; 
Dohson, J. A. S. B. xlii, pt. 2, p. In8,. pI. xiv, f. 2 (ear); ide 
Mon. Aso Oh",'),. p. 17; 'ted. Cat. Ohi,,'. B. M. p. 54; Anderson, Cat. 
p.l02. 

Pteropus melanotus, Blyth, Cat. p.' 20 (1863) (no description). 

Size of P. rnedius. Ears naked, short, rounded at the tip, their 
breadth when laid flat about three-quarters of the length, which 
is less than the distance froln the eye to the eud of the nose. 
Wing from the back and dist.ribution of fur as in P_ rnedius. Skull 
rather shorter and broader. 

Fig. 75.-Head of PttJ'OPIIS n icoba J'iCll..... (Dobson, l\fon, As, Cbir,) 

Oolour. In males the coloration is sonletimes as in P. 1neditls, 
but generally darker :,head dark bro"Ll above and below; hind 
nerk and bet,vee.n shoulders ru fous to yello,vi~h bro'vn; back 
dark brown: lo,ver parts bro\vn, paler in the nliddle of the abdo­
men. Young males and females often intensely blaclt throughout, 
or with only an indication of the pale collar. 

Dirnensions. Head and body 9 inches long (varying from 8 to 
1 Q'5), ear 1'05, foreatim 6-5; total Jengt h of skull 3, basa~l length 
2-7, zygomatic breadth 1·4 (Zelebo1·). 
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Distl'ibution. Andaman and Nicobar Islands; n, variety (P. ~ondo­
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). 

Syn. Eleutket'U1'a, Gray (1844); Cynonycter~'s, Peters (1852). 

Size moderate, muzzle long; nostrils projecting by their Inner 
lllargins, bet\veen \vhich is a wide furro\v, leading to a broad 
groove across the upper lip; the Inargins of this grnove are nal{ed, 
but less s\vollen than in Pteropu~" Second or index finger with a 
distinct cla\v; Inetacarpal 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 narro\v interfemoral membrane. Fur of 
the back and shoulders of the sanle colour and quality throughout. 

D .. · 4: 1-1 3-3 2-2 
entltlon : 1. 4' c. 1-1.' pm. 3-3' m. 3-3' 

This genus and the next three are distinguished from Ptel'opus 
by slnalier size and duller coloration. 

Only a single species is known \vithin Indian limits. The genus 
ranges throughout Southern Asia, extending east\vard into the 
Malay Archipelago and \vestward 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); Kelaal't, Prod. 

p. 27 , Blyth, Cat. p. 21; Jerdon, Mam. p. 19. 
Pteropus pyrivorus, Hodgs. J. A. S. B. iv, p. 700 (1835). 
Cynonyctel'is amplexicaudata, Peters, MB. Akad. Berl. 1867 

p. 865; Dobson, P. A. S. B. 1872, p. 154; £d. J. A. S. B. xlii, pt. 2, 
p. 202, pl. xiv, fig. 8 (ear); ide P. A. S. B. 1873, p. 110; ide Mon. 
As. Cld/,. p. 29; ide Cat. Clt£l'. B. M. p. 72; Anderson, Cat. p. 103 ; 
Scully, J. J~1. S. B. lvi, pt. 2, p. 237. 

Ears nltnoRt naked, oval, rounded at the tip; outer margin with 

Fig. 76.-Ea:r of 
x. ampleJ.~ica'lldata. 
(Dobson, Mon. As. 
Chir.) 

a distinct though small cO'nvex lobe at the base. 
]'ur short. ,First upper premolar minute, equally 
distant from t.he canine and the second premolar. 

Golou?· of fur brown, varying in tint, the lower 
parts duller than the upper. 

Dimensions. Leilgth of head and body 5 inches, 
tail 0'7, forearnl 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 
is recorded from the Himalayas (base only), 
Sind, Singhbhoom, Madras, Trichinopoly, CeyJon, 
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 Titnor. 

Habits. This is, in many cases at all events, a cave-haunting 
bat. I shot several in the large saJt-caves of Kishm Island, Persian 
Gulf, ,vhere it abounded, and Mr. Murray found it in old tombs 
and in caves near Karachi. An allied species, X. agyptiaca, 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 po,vers of flight. According to Hodgson, it has 
been kno,vll to travel 30 or 40 miles find to return in a single night. 
Scully has 8ho\"\'n that bats of tbis species, visiting the Nepal 
Valley, probably come frOITI the No"'a.l\ot dish"ict, only 16 miles 
distant, not £roln t.he plains, as IIodgson supposed. Dobson ,vas 
inforlued that llear Moulmein a colony of X. a'inplexica'Udata was 
found to feed Oll mollusca left exposed by the tide. 

Genus CYNOPTERUS, F CUV. (1825). 

Syn. Pachyso'11l,a, Geoffr. (1828). 

Muzzle much shorter and blunter t.han in Pte1·opus or Xantlul'r­
pyia; nostrils projecting by their inner margins, between ,vhich 
is a broad fnrro,v. A shallo,v vertical groove crosses the 
middle of the upper lip and bas broad naked margins. Index 
finger ,vith 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. 

D t · t' · II I di f · 4 1-1 3-3 1-1 en 1 Ion ln a n an orms: 1. 4' c. 1-1' pm. 3-3' m. 2-2' 

This genus is found throughout the Oriental region. 

Synopsis of I,}lcl'l'a11, Ceylonese, (tnd Burmese Species. 

At Tail present. 
a. Base of outer margin of ear-conch straight 

01' faintly convex. 
a' Ears nearly double the length of the 

muzzle and margined with white. . 
h' Eal's not much longer than muzzle and 

with white borders . 
c

f Ears not nluch longer t.han nUlzzle, 
,vithout w1lite border . . . . t 

b. Base of outer margin of' ear-conch forming 
a distinct rounded proj ection . • 

B. No tnil . . 

C. 1na1'ginatus, p. 263~ 

C. brac}tyotus, p. 264. 

O. scherzeri, p. 264. 

C. brachysonla, p. 264. 
O. blan/ord't', p. 265. 
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138. Cynopterus marginatus. The short-nosecl Ji'ruit-Bat. 

Pteropus marginatus, Geoff. Ann. Mus. xv, p. 57 (1810). 
Oynop~e.ru.s marginat~~, ,Blyt~, J. A. ~. B .. xiii, p. 479; ide Oat. 

p. 22, td. Mam. Bli d:l BltlJna, p. 15, EUlot, Mad. Jour. L. S. x, 
p. 96; Cantor, J. A. S. B. xv, p. 187; Kelaart, Prod. p. 28; 
Jerdon, MaJn. p. 20; Hutton, P. Z. S. 1872, p. 693; lJobson, 
J.1. S. B. xli~, pt. 2, p. ~OO, pI. xiv, f. 4 (ear); id. Mon. Asiat. 
Chtr. p. 24; W. Cat. Ohtr. B. ]Jf. p. 81; Anderson, Oat. p. 104 ; 
Scully, J. A. S. B. lvi, pt. 2, p. 239. 

Cha1n-gaclili, Beng.; Chota badur, H.; Lenzwe, Lenwet, Burm. 

Ears nearly naked, rounded at the t.ip, about twice the distance 
from eye to nostril in length, without any prominent basal lobe to 

C. A. B. 

Fig. 77.-El1r3 of: A, Oynopterlts mal:qinatus; B, ~. brackyotlt8 ; 
0, O. sckerzeri. (Dobson, Mon. As. Chlr.) 

the outer margin. First upper premolar miiiute, in the middle of 
the space bet\veen the canine and the second premolar, and 
slightly on the outer side of the tooth-row. 

Oolour brown, very variable 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 ,vhole 
margin to the tip white. 

Dilnen-sions. Head and body 4·4 inches, tail 0·4, ear from orifice 
1, forearm :3; skull, total length 1·45, zygomatic breadt1;t 0'95. 

Dist'ribution. 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 ,vest of Sind, where, however, it is by no means raLge, 

Habits. This bat is found 011 trees in the daytime. I have 
observed it solitary in forest, but J erdon states that it roosts in 
companies on the folded leaves of plantains, Palmyra palms, and 
other trees. Tickell records having occasionally met ,vith 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. Dobson 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 o:r;tly one ounce. 
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Blyth notes that the flight of this species is particularly light 
and buoynnt, very different frorn the direct heavy flight of PterolJus, 
but the general manners and voice of the two are very similar. 

139. Cynopterus brachyotus. J.'lte Ancla11tan short-nosed 
FJ'ui t-Bat. 

Cynoptel'us bl'achyotis, S. 1Jlullel', 'rijdsck. 1{atuU'J'. Gesch. Y, p. 146 
(1839). 

Cynoptel'us marginatus, val'. andamallcnsis, Dobson, J. A. JS. B. xlii, 
pt. 2, p. 201, pI. xiv, fig. 5 (ear). 

Cynopterus brachyotus, Dobson, Mon. As. O/dr. p. 26; ~Scully, J. A.. 
S. B. lvi, pt. 2, p. 239. 

This reseln bles the previous species in all respects except in 
having much smaller ears, ,vhich measure froln the orifice 0'7 
instead of 1 inch. 

Di'l1'tensions of a female: head and body 3'7 inches, tail 0'4, ear 
as above 0'7, forearm 2'6. 

Distribution. Alldaman Islands and Borneo. Scully states that 
tw'O specilllens, obtained by hirn in Nepal, agree ,vith this form in 
the size of the ears. 

140. Cynopterus scherzeri. The Nicobar short-nosed Fruit-Bat. 

Pachysoma schel'zeri, Pitzillger, Sitzu'I'l,qsb. 1JTien. A l.:a d. xlii, p. 390 
(1861) (no desCliption); Zelebol', Novara, Reise, Siiugetk. p. ]3 
(18G8). 

Cynopterns scherzeri, Dobson, J. A. S, B. xlii, pt. 2, p. 201, pI. xiv, 
fig. G (ear); ide Mon. As. O/tir. p. 26; ide Oat. Ghil'. B. M. p. 84 ; 
Anderson, Cat. p. IOo. 

Ears naked, rounded at the tip, \vithout any distinct basal lobe 
to the outer Inargin, and but slightly exceeding in length the 
distance frotn the eye to the nostril. l\f uzzle broader than in 
O. '1narginatus, and fi·ontal region narro\ver. 

OOlOUl' dark bro\vn. .According to Dobson the ears have no white 
edges, but I thin}\: there are traces of ,,,hite on the inner margins 
of the ears in a British l\fuseum spechnen. 

Di1nensions. Head and body of a felnale 3'7 inches long, tail 
0'55, ear froln orifice 0'6, forearm 2'7. 

Distribution. The types ,vere from Car-Nicobar Island, ,vhere 
the species ,vas found on the leaves of cocoa-nut palms by the 
, Novara' Expedition and subsequently by Dr. Stoliczl{R and others. 
Another specimen, apparently of this form, frolll Timor, is in the 
British Museum. 

141. Cynopterus brachysoma. The thick-bodied F1~it-Bat. 

Cynopterus brachysumn, Dobson, J. A. S. B. xl, pt. 2, p. ~uo (1871), 
xlii, pt. 2, p. 202, pl. xiv, fig. 7 (ear); ide Mon. As. Ghi1·. p. 27 ; 
id. Gat. Oltir. B. M. p. 85; Andmtson, (}at. p. 106. 

Ears rounded at the tip, and furnished with a prominent 
rounded lobe at the base of the outer Inargin; their length from 
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the orifice slightly exceeds th.ut of the Inuzzle from the eye to t.he 
nostril. Body very short and thick. Tail very short and slender 
and completely concealed by the fur, \vhich is long and dense. 

Oolour slaty blue ,vith a greyish or silvery tinge, tips of the 
hairij sooty brown. 

Dinu1tsions of an adult female: head and body 2'9 inches, tail 
0'25, ear from orifice 0'6, forearm 2'2. . 

Distribution. South Andaman Island, whence a single specimen, 
the only one hitherto'recorded, \vas obtained by Dr. Stoliczka. 

142. Cynopterus blanfordi. The tailless short-nosed Fruit-Bat. 

Cynopterus blanfordi, TltOlnas, Ann. Mus. Civ. Genova, sere 2 a, x 
(1891). 

No tail. Only a trace of an interfemoral membrane. Ears 
naked, rounded at the tip, a distinct lobe at 'the base of the outer 
lllargin. ~Fur long on the body and legs and especially between 
the legs. 

Oolour dark bro\vn ,vith a greyish tinge, inner margin of the 
ear \\yhitish. 

Dirnensions of an adult felnale in spirit: head and body 2'5 
inches, ear from orifice 0'6, forearm 2. 

Distribution. I{arennee, \vhere specimens ,vere obtained by Mr. 
Fea. 

Genus CARPONYCTERIS, Lydekker (1891). 

8yn. Macroglos8u8, F. Cuv. (1825) ; nee Macroglossa, Ochs. (1810). 

Muzzle cylindrical, very long and narrow; nostrils ,vith the 
luargins not projecting, th9ugh a shallo\v 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 nUUlerous long brush-like papillm. Index finger with 
a cla\\', metacarpal bone of middle finger equal to the index finger 
or longer than it. Wings frolll the sides of the hairy back and 
fronl the base of the fourth toe; tail very short, quite rudimentary 
or \\'anting. 

D t 't' · 4 1-1 3-3 2-2 Th" 11 d en 1 Ion: 1. 4' C. 1-1' pm. 3-3' m. 3-3' e InCIsors sma an 
rather ,vide apa,rt from each other, the molars very small and weak' 
\vith lo,v crowns, the first upper premolar scarcely inferior in size 
to the second. 

But a single species is known. 

143. Carponycteris minima. The s'lnalllong-tongued Frttit-Bat. 

Pteropus millimus, Geoff. Ann. Mus. xv, p. 97 (1810). 
Macroglossus minimus, Blyth, J. A. S. B. xxviii, p. 293; ide Cat. 

p. 21; ide J.lfa'lll. Birds BUJ"J1'l,a, p. 15; Dob8on, J. A. S. B. xlii, 
pt. 2, p. 205, pI. xiv, fig. II (ear); ide Mon. As. Oldr. p. 34 ; 
id. Cat. Oltir. B.11f. 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. J!.yes 
large. Interorbital membrane very narrow. Fur 
long. 

Oolour 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 inches, ear 0'6, forearm 1'35. A skull Ineasures 

of O. minima. 
(Dobson, Mon. 1'05 in total length and 0'6 in zygomatic breadth. 
As. Chir.) This is the smallest of all kll,own fruit-bats. 

Distribution. Common in the warln valleys of 
Sikhim and extending thence through Burma to the Malay Archi­
pelago and North and West Australia. 

Habits. This slllaU 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, \vhich is naked throughout the area below the nostrils and the 
space between them. Index finger \vithout a claw; metacarpal bone 
of the middle finger as long as the index finger. Wing from the 
side of the hairy back and from 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 papillre. 

D t ·· . 4 1-1 3-3 2-2 F' t I en Ition: 1. 4' c. 1-1' pm. 3-3' m. 3-3. Irs upper premo ar 
minute. Incisors small, subdistant, and molars small, scarcely 
elevated above the.., gum, as in Oarponycteris. 

A single species is known. 

144. Eonycteris spelma. Dobson's long-tongued Fruit-Bat. 
Macroglossus spelreus, 'Dobson, J. A. S. B. xl, pt. 2, p. 261, pI. x, 

figs. 3, 4 (1871), xli, p. 334. 
Eonycteris spelrea, Dobson, J. A. S. B. xlii, pt. 2, p. 204, p]. xiv, 

fig. 10 (ear) ; id .. Mon. As. Ohir. p. 33; ide Oat. Chir. B. M. p. 94 ; 
Blyth, Mam. Bu'ds BU1'ma, p. 15; Anderson, Cat. _po 106. 

Ears llloderately 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 s~bcutalleous glandular body. The tongue can be 
dra\Vll nearly half an inch frolll the mouth in spirit specimens; 
the pa pillm near the tip are very long. 

Oolour dark bro\vn throughout, the lower portions sometimes 
R little paler. 
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Dimensions of an adult male: head and body 4·5 inches, 
tail 0'55, ear froJn orifice 0'75, forearm 2·85'; 
total length of skull 1-45, zygomatic breadth 0'8_ 

Distribution. The types came from the Farm 
Caves, Moulmein. Specimens have also been re­
corded from Cambodia, and Java (Dobson, P. Z. s. 
1878, p. 877). 

Hab1·ts. This appears to be a cavern inhabitant 
like Xantha1-pyia arnplexicaudata. N othillg lnore 
is kllO\Vn of its habits, and the uses to which 

Fig. 7D.-Ear of 
the peculiar extensile tongue of this genus and E. spelcea. (Dob-
of Carponycteris is applied are unkno\vn. son,l\ion.As.Chir.) 

Sllborder MICROOJIIROPTERA. 

Family RHINOLOPHIDlE. 

A "'ell-developed nose-leaf, consisting of foliaceous skin-processes 
around the nostl'ils, \vhich are situated in a depression on the upper 
surface of the muzzle. Ears large, generally separated; no tragus. 
T\\10 phalanges in addition to the metacarpal bone in the middle 
finger, index finger consisting only of the metacarpal. Premaxillary 
bones rudimentary and suspended from the nasal cartilages. 

The upper incisors, two in number, are quite rudimentary; the 
first upper premolar minute; the lllolars well developed, with acute 
W-shaped cusps. 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-shaped prominences in front of the pubis *. Tail 
distinct, produced to the posterior margin of the interfemoral 
membrane. . 

'l'he very complicated nasal appendages consist of three parts, 
generally to be traced (fig. 80, p. 268). (1) The fiat anterior nose­
leaf, generally horseshoe-shaped, \vhich more or less covers the sides 
and anterior extremity of the muzzle, and includes the nasal aper­
tures, bet\veen 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~]eaf arises vertically 
from the forehead, or extends back,vards bet'ween the ears. The 
surface of the posterior nose-leaf is generally divided into cells by 
ridges, transversely arranged in Rhinolol)hus, longitucJ.inally in 
H ipposiderus. 

These are the most highly organized of insectivorous bats. 

* These probably represent the inguinal teats of other Mnmmale. Cantor, 
J. A. S. B. xv, p. 182, records that a female H~'pposiderus, during lactatiou; 
had one of these inguinal warts much larger than the ot.hel". The voung 

. are said to attach themselves to these prominences. • 
U 
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The greatly developed nose-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 .Rhin~­
lophidm are more nocturnal and less crepuscular than other InsectI­
vorous Ohi'roptera a circumstance perhaps connected with the 
development of the nose-leaf. 

c .A. B 

Fig. BO.-A. Head of Rkinolopkus affinis, nat. size. B. Nose-leaf of R. kippo­
siderus, Xi-. C. Nose-leaf of HipposideTUS armiger, X2. a. Anterior 
nose-leaf; p, posterior nose-leaf; s, sella. 

The family is found tbroughout 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 ,,,it,h t\VO, remaining toes with three 

joints each; a distinct antitragus separated by 
a notch from the outer margin of the ear Rhinolophinre. 

All the toes with two joints; no notch separating the 
antitragus from the outer margin of the ear. HiJposiderinm. 

It may be useful to repeat bere that the measurements of bats, 
mostly talren, with other details, from Dobson's work, are from 
alcoholic specimens. 

Subfamily RHINOLOPHIN.tE. 

Genus 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; bet\veen 
and behind the nostrils the median nose-leaf or sella commence~, 
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 consisting in most cases of t\yO lamellm 
at right angles to each other, the anterior transverse, the posterior 
longitudinal; tIle latter usually forlDs a connecting-process and 

* Hutton observed .that when the animals were disturbed the nose-leaves of 
several Rl"i'J'IIo!opkidC8 were kept in a ~tate of constant agitation. 
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joins the sella, to the anterior portion of the posterior nose-leaf, 
\\'hicb, in this genus, is always 11101'e or less triangular and terminates 
behind in a single point, whilst its surf~ce in most species is divided 
into cens or hollows by transverse laminre, often divided in the 
middle. 

This genus may be distinguished by the form of the posterior 
nose-leaf and also by the deep notch at the base of the outer ear­
luargin, dividing off the large antitragus. 

The ,vings are very large, the nletacarpal bone of the fourt.h 
finger exceeds that of the' second (or index) in length. Basioccipital 
at base of sknll very narrow bet\veen the auditory bullro. 

Figo 81.-Skull of Rhinolopk'ltsfer-rzem-eguinum, X 20 (Blasius, Saugeth. Deutsch!:) 

D t Ot" • 2 1-1 2-2 3-3 Th Ii t ] en .} Ion: 1. 4' c. 1-1' pm. 3-3' m. 3-3. e 1'8 upper premo at' 
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 Rhinolophtts inhabits the temperate and tropicul 
regions of the Eastern hemisphere, including Australia. .N 0 less 
than 13 species out of about 25 known at present are found within 
Indian limits. 

Synopsis of Indian, Oeylo'(tese, and BU1''1nese Species. 

A. Size large; forearm exceeding 2'5 inches R. lucius, p. 270. 
B. Size moderate; fOl'earm 1'75 to 2'5 inches 

a. Posterior nose-leaf thickened around a large 
internal SUbCluciform hollow; forearm 
1'85 ..... . . . .. .. R. crelopnyllus, p. 272. 

b. Posterior leaf without large internal hollow. 
a'. Second upper premolar close to canine, first 

premolar minute, external. 
a". Lower lip with a single median vertical (p. 278. 

groove; forearm 2'25 .. • • R. ferrum-equlnU'lIl, 
b". Lower lip with· 3 grooyes; forea:a:m 

2'25 • • R. t'loagatus, p. 279. 
u2 
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hr. Second upper premolar sepal'ated froln 
canine by 8 space in . which the small 
fil'st premolal' is placed. 

a" Erect transverse process of sella with 
wing-like lateral expansions above 
nostrils; forearm 2 R. trffollat'Uls, p. 272. 

h". No lateral expansions to erect process 
of sella. 

a~. Anterior recumbent process of sella 
expanded, cup-shaped; erect trans­
verse process much higher than 
posterior longitudinal buttress; fore-. ....., 
arm 2'25 . R, lIutratll.~, p. 2, ,-" 

b~, .A.nterior recunl bent process of sella 
not expanded. 

({I. Transverse and longitudinal er~ct 
processes of sella equnl in height; ..... 
forearm 2'2 . . . .. . R. pea1'sont, p. 2,3. 

b·l • Longitudinal (postelior) proce!;s 
the higher. 

a. Recumbent process of sella broa del' 
than erect transvel'se process. 

a' l\Iargins of postel'ior nose-leaf , 
concave; forearm 2'1 ., R. atJin?s, p. 274, 

(3' Margins of posterior leaf [po 275. 
straight; forearm 2'05 R. andamanensu;, 

(3. Recumbent process and erect 
transverse processes the same 
width; forearm 2. . .. . R. petersi, p. 275, 

U. Size slllall; forearm less than ].'75 inches. 
a. Ears very large, longer than the head; fore-

arm 1'6 ., .. .. R. tllact'otis, p. 276, 
b. Ears shorter than the head. 

a'. Lower lip with three vel,tical grooves; 
forearm 1'45. .. . . I • • • R. 'Inlnor, Pi 276. 

br• Lower lip with a single '1erticol groove; 
forearm 1'5 •• R. kippos'tael'us, p. 277 

145. Rhinolophus luctus. The [J'I'eat Eastm'n Horseshoe-Bat. 

Rhinolophus luctus, Te'lJ2'1n. Mon. Ma'ln. ii, p. 24, pl. 30 (1835); 
.1Iutton, P. Z. S. 1872, p. 694; Blyth, Ma'ln. Bi'l'ds BU1·1na, })I 19; 
Dobson, Mon. As. (}7tir. p. 39; ?"d. Cat. Clzir. B. M. p. 105; Anderson, 
C'at. p. 107; Scully, J. A. S. B. lyi, pt. 2, p. 240. 

Rhinolophus perniger, Hodgs. J. A. S. B. xii, p. 414; Blyth, J. A. S. B. 
xiii, p. 484 ~ ide Cat. p. 23; Jel'don, Mam. p. 23. 

This is the largest l{Do,vn species of the genus. The ears are 
very large, the tips acuminate and blunt.ly pointed, the outer margin 
concave belo\v the tip and divided from the large and long antitragus 
by a deep re-entering angular 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 the middle. Sella expanded on each side of the base of 
the erect process into a rounded flat disk, one above each nostril. 
The t.ransverse erect process is much higher than the short longi­
tudinal posterior buttresb, the free margin of the latter is rounded. 
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The posterior nose-leaf 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 of Rhi1lolophus luctllS. (F.'om Guide to the Gallet'ies of 
Maullualia, B.·itish Museum.) 

Lo\ver lip eli vided in the Iniddle by a single deep groove. Wing­
lnembrane greatly developed and attached to the base of the first 
or outer toe; interfemoral Inembrane large, projecting behind and 
tel'lninating in a point at the tip of the fail, which does not extend 
ou tside the membrane. Fur of body very long and dense, soft and 
slightly curly. Premolars as in R. c(£lophyllus. 

Oolour of the fur usually jet-black \vith ashy tips to the hairs, 
occasionally, it is said, reddish brown. 

Di}nensions of a large Himalayan specimen in alcohol: head and 
body 3'55 inches, tail 2'6, eur from head outside 1·25, forearm 2'95. 
Specilnens from Southern India and Ceylon are rather smaller. 
The forearm in a series of specilnens varies froln 2'6 to 3 inches in 
length. 

Distribution. The Himalayas at moderate elevations, the hill­
ranges of Southern India and Ceylon, :Surma, the Malay Peninsula 
and Archipelago, extending to Borneo and the Philippines. This 
bat appears to be restricted to the highlands of the countries 
inhabited. 

Habits. Hodgson, in his original description of R. perniger, stated 
that it ,vas shy, keeping to the forests and never approaching houses 
or cultivation; but Hu.tton, to whom we are indebted for a fuller 
account of the animal's habits, says that at Mussoorie he had taken 
specimens" hanging from the roof of an outhouse in which rabbits 
and fire\vood were kept, the bat looking, with its ample black wings 
folded round it as a cloak, some\vhat like a large blaek cocoon/' 

Captain Hutton adds :-" This fine species commences its flight 
rather early in the evening, and does not soar high, like the slnaller 
bats in general, but remains belo\v nt about twenty or thirty feet 
from the ground, wheeling with a some\v hat heavy and noiseless 
flight around buildings and large trees in search of slnall beetles 
and other insects." ... "This species appears usually to .d\vell in 
pairs, and does not associate in communities like some of the 
smaller Rhinolophi-though, in a large cavern, affording ample 
rOOln for them to hang npart, several pairs may sometimeF be found. 
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I have taken them from the roofs of outhouses, 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 MU9soorie) 
in a semitorpid st.ate during the winter." 

146. Rhinolopbus cmlopbyllus. The croslettecl Horseshoe-Bat. 

Rhinolophus crelophyllus, Peters, P. Z. S. 1866, p. 426, pl. xxxv 
Blyth, Ma1n. Birds Burma, p. 19; Dobson, Mon. As. (}hir. 
p. 53; ide Cat. Ohir. B. M. p. 104, pI. vii, fig. 1 (nose-leaf) ; Ander­
son, An. Zool. Res. p. 96; 'td. Cat. p. 107. 

Ears large, with narrow acute tips directed outwards, outer 
lnargin concave below t.he tip, a deep re-entering angle between 
descending portion of the outer margin and 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 subcrucifor~ 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 
di vi ded 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 preIno]ar separated from the canine by 
a space, in the middle of which stands the small first premolar; 
the second lower premolar minute and external to the tooth-row. 

Oolour of fur brown above, pale brownish ,,'hite below, the hairs 
al)ove are \vhite at the base, bro\vn at the extremity. 

Dimensions. Length of head and body 2 inches, tail 0'8, ear 
outside from the head 0'6, forearm I-S5. 

Distribution. Hitherto only found in BUfD1S. This species has 
been procured in the Salween valley near Moulmein by Captain 
A. C. Beavan, and at Tsagain in Upper Burma by Dr. J. Anderson. 

N otbing is kno,,~ of the habits. The nose-leaf differs froln 
that of any other species. 

147. Rhinolopbus· trifoliatus. The trifoil Horseshoe-Bat. 

Rhinolophus trifoliatuR, Tem1n. Mon. Marn. ii, p. 27, pI. 31 (1835); 
Dobson, Mon. As. Chir. p. 41; ide Cat. C/lir. 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 smal1er size, by the erect 
transverse process .0£ the sella being narrower a.bove, and by the 
shape of the interfemoral melubrane, the posterior nlargin of which 
is straight, with the extrelne tip of the tail projecting. The speci­
Inens in the British Museum are from Borneo and are reddish 
brown in colour. 

Dimensions. Head and body 2·3 inches long, tail 1·3, par froln 
head outside 0-9, forenrnl 2. 
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Distribution. A specimen froID Assam, obt.ained 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 m1:tred Hor8e8hoe-Bat. 

Rhinolophus mitratus, Blyth, J. A. S. B. xiii, p. 483 (1844), xxii, 
p. 409, footnote; ide Cnt. p. 23; Jerdon, Mam. p. 24; Dobson, Mon. 
As. ChiI'. p. 42 ; £d. Cat. Cltir. B. M. p. 107; Anderson, 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 lanlelJa. Post.erior 
nose-leaf subequilaterally triangular, sharply pointed. Lower lip 
\vith a single groove. }'ur soft and rather long. 

Oolour of the fur rich light brown above, paler to\vards the base ; 
belo\v, the colour is nluch paler and the hail- shorter. 

Dimensions. Head and body 2'4 inches long, tail 1'6, ear (an­
eriorly) 1, forearm 2·25. Another specimen was smaller. 

Distribution. Chybassa, ~.W. Bengal (Tickell); Darjiling (Dr. 
G. Kiuy). Apparently rare. 

149. Rhinolophus pearsoni. Pearson'8 Horseshoe-Bat. 

Rhinolophus pearson ii, Hor·~field, Cat. p. 33 (1851); Blyth, J. A. S. B 
xxii, p. 409; ide Cat. p. 24; Je1'don, Mam. p. 25 ; Dobson, ilIon. 
As. Chir. p. 43; ~·d. Cat. Chir. B. M. p. 108; Ande1'son, An. Zool. 
Res. p. 95, pI. iv, fig. 1; td. Cat. p. 109. 

Rhinolophus larvatus, M.-Riw. Rech. Mam. p. 248, pI. xxxvii a, fig. I, 
pl. xxxvii c, fig. 1. ' 

Rhinolophus yunanensis, 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-leaf large, concealing the upper lip when vie,ved 
from above; sella in front, b&tween 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 rounded off 
above; the posterior longitudinal buttress-like lamella of t.he saIne 
height, \vith a rounded upper margin; posterior leaf subequilateral]y 
triangular with straight sides. Lower lip \vith a single groove. 

Wings very ,,'ide, wing-membrane frolll the ankles; posterior 
free margin of interfemoral membrane nearly straight, the extreme 
tip of the tail protruding. Fur very long, dense and soft. 

Oolour dark brown to light chestnut, lower parts sometimes greyer. 
Dimen8ions. He~.d and body 2-7 inches, tail 0'9, forearln 2'2, ear 

from head outside 0'8. 
Distribution. The Himalayas (Mllssoorie, Darjiling) and t.heir 

extension in Eastern Tibet; also the Assam ranges south of t.he 
Brahmaputra (Khasi and Garo lills), the Lushai hills, and Yunnan. 
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150. Rhinolophus amnia. The allied Horseshoe-Bat. 

Rhinolophus affinis, H01'sfield, Res .. Java (182.4) ; P Cantor, J.. A. S. B. 
xv, p. 181 ; Blytll" J. A. S. B. XXI, p. 346 ; 'la. Gat. p. ~4; ta. Mam. 
Bit'ds Bur'lna, p. 20; Jerdon,.M am. p. ~5; Hut'tto?~' P. Z. S. 1872, 
p. 696; Dobson, Mon. As. Ghtr. p. 47 ; ,d. Cat. C1u1". B. M. p. 112 ; 
Anderson, Cat. E. 109; Scully, J. A. S. B. lvi, pt. 2, p. 242; "TV. 
Blanf. J. A. S. B. lvii, pt. 2, p. 261. 

Rhinolophus rouxii, 1'e1nm. Mon. Mam. ii. p. 30 b (1835); Blyth, 
ll. cc.; Jel'don, I. c.; Hutton, I. c. p. 6U7. 

Rhinolopbus rubidus, R. cinerascens, and R. l'amlnanika, Keiaal't, 
Prod. pp. 13, ] 4. 

Rhinoloplius l'ubidus (errore fulvidus) Rnd R. D. s., Kelaal't, apud 
Blytlt, J. A. S. B. XX, pp. 182-3. 

Ears shorter than t.he head, sharply pointed, the outer Dlargill 
nearly straight, separated from the large antitragus by a moderately 
deep angular notch. 

Anterior nose-leaf not quite large enough to conceal the muzzle 
when viewed from above, but very broad bet~7een its own outer 
and inner margins; sella moderately broad in, front between the 
nost.rils, 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. 268); posterior leaf 
longer than broad, with 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. Interfemoral mem brane 
nearly straight behind or projecting angularly in the nliddle. Fur 
dense, soft, moderately long. 

Oolour very variable, from dark sooty brown or even dark ashy 
to bright ferruginous or golden orange-bro\vn, the hairs darker 
to,vards their ext.remities. 

Di1nensions. H~ad and body 2·3 inches long, tail 0-9, ear frolll 
hend bet\veen ears 0'6, from base of inner margin 0-75, forearm 
2'1, thumb 0'35. 

lJistr1·bution_ Peninsula of India from the Himalaya to Cape 
Comorin, ascending the Himalayas to 7000 feet (Mussoorie, Nepal, 
Darjilillg), Ceylon, Burnla, Cochin China, Sumatra, Java, and 
Borneo. Probab1y chiefly found in those parts of India that 
have a heavy rainfall; no specimens appear to be recorded frol11 
the Central Provinces, Coromandel Coast, N. W Provinces, or 
Punjab. Dubson states thnt this bat inhabits the hill-tracts, but 
specinlens are recorded by Blyth from Calcutta and Barrackpur, 
and froln a cave llear Colgong on the Ganges, and by J erdon frOID 
Tellicherry. 

Habits. The only account I can find is given by Hutton, \" ho 
says :-" This species is enrly on the ,ving and may be seen in the 
evening twilight coursing slowly round the trees in search, of in­
sects, crunching the hard-winged beetles as it flies, \yith a sharp 
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crackling sound. It often flies so low as to be easily caught In a 
common butterfly ne~." Of R. 'rouxi, which, as Dobson has sho\vn, 
is merely a lighter-coloured variety of R. affinis, Hutton remarks 
that at Mussoorie it makes its appearance as early as March, 
remaining inactive during the winter. 

151. Rhinolophus andamanensis. The Anclaman Horseshoe-Bat. 

Rhinolophus andamA,nensis, Dubson, J. A. S. B. xli, pt. 2, p. 337 
(1872); £d. Mon. As. Chi,,". p. 46; 'id. Cat. Clli,.. B. M. p', 113 ; 
Ander:wn, Cat. p. 110. 

Like R. affiniS generally, but the anterior horseshoe-shaped 
Inelnbrane is very large, completely concealing the Dluzzle "Then 
vie\ved from above, as in R. l)ea'rsoni; the posterior terminal leaf 
is also llluch longer, produced back\vards bet;veen the ears, and 
not concave on the sides as in R. a./finis. The thunlb is also lnuch 
longer. 

()olour of fur bright reddish browl1 above and below. 
D'imensions. Length of an adult male preserved in alcohol: head 

and body 2'5 inches, tail 0-9, ear (from origin of outer margin) 
0·85, forearnl 2·05, thumb 0'45. 

Distl·ibution. A single specimen in the Indian Museum, Calcutta, 
was obtained on the Southern Andaman Island. The above 
desrri~tioll is copied frOln Dobson; I have not been able to exanline 
a specimen. 

152. Rhinolophus petersi. Peters's Horseshoe-Bat. 

R~inolophus peter~ii, Dobson,. J. A. S. B.' xli, pt. 2, p. 337 (1872); 
'td. Mon. As. Ghl"'" p. 49; 'td. Cat_ GhZl'. B. ~f. p. 114; Hutton, 
P. Z. S. 1872, p. 700; Anderson, Cat. p. 110; W. Blanf. J. A. S. 
B. h'ii, pt. 2, p. 261. 

Ears moderate, subacutely pointed, outer margin concave, sepa­
rated fron} the large antitragus by a moderately deep angular notch. 

Anterior nose-leaf model'ate, not nearly co,~ering the muzzle. 
Sella of uniform breadth from bet,veen the nostrils to the rounded 
extremity of the erect transverse process; to this is attached 
posteriorly a longitudinal buttress-like lanlella, the convex upper 
margin of \vhicp exceeds the transverse portion in height. Pos­
terior leaf a little longer than broad, \yith concave sides and a 
subacute tip. Lo\ver lip with three grooves. 

Wing-nlembrane from the ankles; interfelDoral membrane 
nearly square behind, the tip of the tail projecting slightly. }"ur 
long and soft. 

Colour of fur varying from greyish 1l1ouse-colour to bro\vn, 
generally paler and greyer below. 

Dirnensions. Head and body 2'5 inches, tail 1, ear (from head 
between ears) 0·55, from base 0'75, forearm 2. 

Distribution. Mussoorie (Hutton), and eoonoor, Nilgiri hills, 
South India (W Davison). 
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Habits. At Mussoorie, where it is not common, Peters's leaf­
nosed bat is said by Hutton to be found only during the warm 
summer mont.hs. It hides in caves &C. during the day and :flies 
in the evening high and rapidly as a rule, though it is occasionally 
seen hunting over beds of flowers. 

153. Rhinolophus macrotis. The la'rye-eared Horseshoe-Bat. 

Rhinolophus macrotis (Hodgson), Blyth, J. A. S. B. xiii, p. 485 
(1844); £d. (}at. p. 25; ferdon, Ma1n. p. 20; Hutton, P. Z. S. 
1872, p. 699; Dobson, Mon. As. Chir. p. 45; lid. Cat. O/tir. B. M. 
p.l10; Anderson, Cat. p. 109; Scully, J. A. S. B. lvi, pt. 2, p. 241. 

Ears very large, their length exceeding that of the head, blunt.ly 
pointed; outer margin slightly concave. 

Anterior nose-leaf large, covering the upper lip; sella broad, 
rounded in front, maintaining the saIne 
breadth throughout the erect transverse 
portion, which is rounded above, and sup­
ported behind by a longitudinal buttress-Hl{e 
connecting process, hairy, equal or slightly 
superior to the transverse process in' height, 
obtusely rounded above; posterior leaf tri­
angular, obtusely pointed, subequilateral. 
Lower lip \vith three grooves across it. 

Wing-membrane from the ankles; inter­
Fig. 83.- Head of R. femoral membrane generally pointed and 

1nacrotis. (Dobson, projecting in the middle, but sometimes 
l\'Ion. As. Ohir.) straight; the extreme tip of the tail free. 

Fur moderately long. 
Oolou'r sooty bro'wn varying to light earthy brown (and probably 

to bright chestnut) above, paler and greyer belo\v. 
Dimensions. Head and body 1'7 inches long, tail 0'8, ear from 

rrO\Vll of head 0'75 (from base 0'85), forearm 1'6. In fresh speci­
mens the ear is an inch long according to Hutton and from nose 
to tail 2'5. 

Distribution. Hitherto only )'ecorded from two Himalayan 
localities, Nepal and Mussoorie. At the last-named locality one 
,vas captured at 5500 feet. 

Habits. Hutton ~ays of these bats, " They come out of caves in 
the earlier twilight bonrs, and may be seen flitting rapidly at SOlne 

height in the air, chasing the small flies and beetles ,vhich abound 
d nring the rainy season." 

154. Rhinolophus minor. The little Indian H01oseshoe-Bat. 

Rhinolophus minor, IIo,'sjield, Res. Java'(1824) ; Blyth, J. A. S. B. 
xxi, pp. 347 note, 301; Hutton, P. Z. S. 1872, p. 698; 
Dobson, Mon. As. Chi]'. p. 50; fed. Cat. Cki,'. B, M. p. 114; -ide 
ReP01't B"t·t. Assoc. 1880, p. 175; A1Zdel'son, Cat. ~. 110; Scully, 
J, A. 8. B.lvi, pt. 2, p. 243; UT. Bla'llj. J. A. S. B. lVIi, pt. 2,p. 2(j1. 
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? Rhinolophus lepidus, Blyth" J. A. S. B. xiii, p. 486 (1844). 
Rhinolophus subbadius, Blyth, J. A. S. B. xiii, p. 486, xxi, pp. 347, 

361; u1. Oat. p. 25; Jerdon, Marn. p. 26, nee Hodgson. 
Rhinolophus pnsillus, Dobson, P. A. S. B. 1872, p. 155; Blyth, 

Mam. Birds Bur1nrt, p. 20, nee Temminek. . 
Rhinolophus garoensis, Dobson, J. A. S. B. xli, pt. 2, p. 387 ; id. Mon. 

As. Chir. p. 48; id.Cat. Chir. B. M. p. 115; Anderson, Cat. p. 110. 

Ears a little shorter than the head, subacutely pointed, outer 
111nrgiu concave just belo,v the tip. . 

Anterior Dose-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 trans verse 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 \vith the sides concave and the tip acuminate, 

Fig. 84.-Nose- but this is variable also, and in one variety (R. 
leat' of R. garoensis, fig. 84) the posterior leaf is ahnost an 
'minor, var. equilateral triangle with straight sides. Lo,ver lip 
(Duhson, Mon. with three grooves. 
As. Chir.) Wings from the ankles. Interfelnoral membrane 

straight or nearly so behind, but some\vhat variable. 
Fur moderately long. 

The second lower premolar is sometimes in the tooth-row, lllore 
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 1'75 inches, tail ,0'75, ear frolll 
crown of head 0'45, from base 0'55, forearm ]:45. 

Distribution. The Himalayas (Mussoorie, Nepal), Garo hills, the 
W ynaad and Malabar Coast, .and probably the neighbourhood of 
Calcutta (R. lepidus), Burma, Siarn, Sumatra, Java, Borneo, and 
Japan. A pparently rare in the Peninsula of India. The HinlR­
layan and Garo form is that with the triangular posterior nose­
leaf, fig. 84 (ll. subbadius, Blyth, or garoensis, Dobson). 

155. Rhinolophus hipposiderus. The lesse'r HOJ"se.~hoe-Bat. 

N octilio hipposideros, Bechstein, Natu1'g. Deutschl. edit. 2, i, p. 1194 
(1801). 

Rhinolophus hipposideros, Dobson, Mon. A,~. Cldr. p. 52; ide Cnt. 
Cld?". 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 autit,ragus by a deep 
angular notch. 



278 RHINOLOPHIDlE. 

Anterior nose-leaf broad from the nostrils to the margin, but 
not concealing the muzzle; sella of moderate breadth where fiat, 
the erect transrerse portion gradually becoming narrower, rounded 
at top; the hinder longitudinal buttress-like lamella hairy, pointed, 
scarcely exceeding the transverse portion in height; posterior leaf 
longer than broad, ,,7ith the sides slightly concave and the tip blunt 
(fig. 80 B, p. 268). Lo\ver lip with a single groove. 

Wings from the ankles; inter£emoral membrane projecting 
angularly behind; extreme tip of the tail free. 

Oolour of fur light brown above, light greyish bro\\'ll below. 
Young animals often darker. 

Dinzensions. Head and body I-55 inches, taill-I5, ear from origin 
of out.er margin 0·6, from head between ears 0'55, forearm 1-5. 

Distribution. In India t.his species has only been observed in 
Gilgit, where Scully found it fairly common in the \varm valleys 
4000 to 6000 feet above sea-level, during the summer months. 
It is also met with throughout the greater part of the Palrearctic 
region, extending in Western Europe as far north as the shores 
of the Baltic. 

Habits. During the day R. hipposide1·~tS hides in caves, ruined 
buildings, outhouses &c., often in large numbers. It usually appears 
abroad about dusk, and according to Scully has a powerful and 
long sustained flight, but Blasius says its flight is rather irregular 
anti fluttering. It flies generally higher in the air than R. fer'l'um­
equinurn, and is more frequently found a\'ray from dense tree­
gro,vth. 

156. Rhinolophus ferrum-equinum. The [j,'eater HOl·8esltoe-Baf. 

Vespertilio fen'um-equinum, Schreb. SiiufJetk. i, p. 174, pI. lxii 
(1775). 

Rhinolophus ferrum-equinum, Dobson, Mon. As, Chi}'. p. 53; a'd. Cllt. 
C/dr. B. M. p. 1] 9, partim; Scully, P. Z. S. 1881, p. 199. 

Ears nearly equal to the head in length, sharply pointed; the 
outer margin concave just belo\v the tip and separated below by a 
shallow obtuse notch from the moderately large antitragus_ · 

Nose-leaf rather small, anterior horseshoe broad from nostrils 
to outer margin, but Dot nearly covering the Jnuzzle; sella small, 
erect transverse process narrow, ,vith the sides slightly conca¥e 
and the top rounded; longitudinal buttress-like lanlina behind a 
little higher than the transverse process, hairy and obtusely pointed; 
posterior leaf longer than broad, ,vith concave sides and a blunt 
tip. Lo,ver lip with a single groove. 

-"rings from the ankles, interfemoral membrane projecting slightly 
in the ll1iddle behind; tip of the tail free. 

The second upper premolar is close to the canine; the first 
premolnr minute and external to the tooth-ro\v; second lo\ver 
prelnolar very minute, often not to be detected, lying in the outer 
angle bet,,'een the closely approximate first and third premolars. 
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Oolour of fur above reddish brown with a greyish tinge, beneath 
pale grey, almost ,vhite. 

Dimensions. Head and body 2·35 inches, tail 1·55, ear from 
anterior base 0·9, from cro\~'n of head 0'75, forearm 2·25. 

Distribution. Europe, Africa, and Asia north of the Himalayas, 
not ranging quite so far north as R. -hiplJosiderus, but extending 
to the Cape of Good Hope. Within Indian limits this species 
has, like R. hipposidertts, only ,been found in Gilgit. 

Habits. In the day the greater horseshoe-bat hides in dry caves, 
outhouses, ruins, and similar places, like so many of the other 
Rhinolophi; it appears rather late in the evening, flies lo,v, and 
Iteeps much about trees. Its flight is less well sustained than 
that of R. h1pposiclerus. Scully found it very common in the lo\v 
hot valleys of Gilgit from about the middle of April to the end of 
September, its vertical range being from about 4500 to 5500 feet. 

157. Rhinolophus tragatus. Hodgson's Ilol'seshoe-Bat. 

Rhinolophus tragatus, Hodgson, J. A. S. B. iv, p. 699 (1835); Blytll, 
J. A. S. B. xiii, p. 484, xxii, p. 409, note; ide Cat. p. 24; Jm'don, 
M am. p. 24; W. Blanj. J. A. S. B. lvii, pt. 2, p. 263. 

Rhinolophus ferrum-equinum, Dobson, P. A. S. B. 1872, p. 208; 
ide Mon. As. Chir. p. 53; ide Cat. Chir. B. M. p. 119, partim; 
Hulton, P. Z. S. 1872, p. 698; Anderson, Cat. p. Ill, partim 
Scully, J. A. S. B. lvi, pt. 2, p. 245; nee Scltreber. 

? Rhinolophus brevitarsus *, Blyth, Cat. p. 24, no description. 

This species, ,vhich ,vas by Dobson united to R. fel'rum-equinunt, 
resenlbles that bat closely in all charact~rs except in having three 
grooves instead of one on the lo,,'er lip, as was observed by Blyth 
(J. A. S. B. xxi~, p. 409). The nose-leaf is considerably broader as 
a rule, but there is some variation in this respect.. In structure, 
,vith the above exception, colour and dimensions the characters 
of the last species apply to the present. Pubic teats greatly 
developed. 

Distribution. The Hhnalayas froln Mussoorie to Sikhim, aJ;ld frolll 
a nloderate elevation to 6000 or 7000 feet. 

Habits. According to Hodgeon this bat emerges from the rock-
cavities in ,vbich it passes the day sooner in the evening than the 
Vesl)e1·tilionida and always in considerable numbers. It is not 
migratory and does not hibernate. It breeds once in the year 
to\\rards the close of Hummer and produces t"yo young. 

The only Asiatic Rhinolophi not found in India are two Western 
forms, R. euryale and R. blasii, R. acu'1ninatus kno\vn only from 
Java, and t"ro Philippine species. The remaining members of the 
genus are African or Australian, mostly the former. 

* Founded on a dried apecimen in bad condition, perhaps referable to R. 
minor (see Dobson, Cat.. As. Chir. p. 197, no. 197). 
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Subfamily HIPPOSIDERIN~. 

This Bubfanlily is distinguished from the Rhinolophin03 by having 
only t\VO phalan ges in all the toes (a character exhibited by only 
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, 
unkno\vn anl0ngst other Chiroptera, is the existence of a seeond 
pair of large foramina in the pelvis, besides the usual t,hyroid or 
obturator foramina. The second £ora~en is preacetabular, and 
formed by the ileo-pectineal spine being united by a bony isthmus 
with a process derived 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 knO\Vll 
whether any peculiarity in the habits of Hipposiderus and its allies 
corresponds to the increased strength of the pelvic girdle. 

Two genera of t.he Hipposiderince occur in India and a third is 
known from Persia and may probably occur in Baluchistan. These 
genera IDay thus be distinguished:-

.A:. No flat expanded lamina between the nostrils; a 
transverse swollen bar behind theIne 

a . • t\.nterior nose-leaf 01' horseshoe not divided in 
the middle . .. . . . . . . . . IIIPPOSIDERUS. 

b. Anterior nose-leaf divided into two distinct 
lappets . C<ELOPS. 

n. .A. flat expanded laluina between the nostrils, no 
transverse bar behind thenl Tnl.1ENOPs. 

Fig. 85.-Head of Tricenops pctsiCllS, X 2. (Dobson, Mon. As. Chir.) 

T1·ianops persicus has been found in Persia at Shiraz, and in East 
Africa. Should it occur ,\vithin Indian limits, the accompanying 
woodcut will enable it to be easily recognized. It is a pnle buff 
bu,t, with the forearm 2 inches long. 
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Genus HIPPOSIDERUS, Gray (1831). 
Syn. PhylJorhina, 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), 
aod posterior; the anterior horseshoe-shaped or semicircular as iri 
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 i~ 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 ~ella 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, 
\v hich the animal can evert at pleasure like the finger of a glove ; 
the opening is marked by a pencil of stiff hairs. At the sides of 
the posterior leaf and above 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. 

D t OtO • 2 1-1 2-2 3-3 F O t I en 1 Ion: 1. 4' c. 1-1' pm. 2 2' m. 8-3. Irs upper premo ar 
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 ,vhich adults have pm. !=!. 

I have explained at full length elsewhere (P. Z. S. 1887, p. 637) 
the rea.~ons 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 Hipposiclerus ranges throughout the tropical and sub­
tropical parts of Asia (including the Malay Archipelago), Africn, 
and Australasia. It is not Palrearctic like Rh~nolophus, nor is it by 
any means restricted in India to the hills and highlands. The 
Indian species are not quite so numerous as those of Rltinolophus, 
but they are more generally diffused. 

Synopsis of Indian, Oeylonese, and BU1'1neSe SlJecies. 
A. Size large, forearm exceeding 3 inches. 

a. A large frontal glandular sac; posterior 
leaf narro,ver than horseshoe; forearm 
about 3'5 .. ..., Ho ar1niger, p. 283. 

h. No frontal sac; Jlosterior leaf not nar-
I'ower than horseshoe; forearm about 
3·4. H. diadelna; p. 284. 
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B. Size small, forearm less than 3 inches. 
a. Posterior margin of nose-leaf termin­

n ting in three sharp points; forearm 
1'75 . . . H: tridens, p. 282. 

h. Posterior mal'gin of nose-leaf rounded. 
a' Three supplementary leaflets on each 

side of the horseshoe. 
a" Surface of posterior leaf divided 

into 2 cells; forearm 2'6 ...... H. nicobltl'en.sz·s, p. 286. 
b" Surfare of posterior leaf divided 

into 4 cells. 
u. Posterior leaf narrower than 

horseshoe; rorearDl 2'45 II. leplopnyllulJ1, p. 2d4. 
~. Posterior leaf as wide as horse-

shoe or wider. 
a' Hinder margin of interfem­

oral membrane straight; f01'e-
arIll 2 . . H. speoris, p. 287. 

(j' Hinder margin of interfenl-
oral membrane forming a 
salient angle; forearm 2'25 H. lal'vatu..~, p. 288. 

b' Two supplementary leaflets; forearm 
1'75 . H. galel'itus, p. 287. 

c' No supplementary leaflets. 
a" Ears laid forward extend to muz-

zle: forearm 1'55 .. H. bieolor, p. 289. 
b" Ears do not extend to muzzle; 

forearm 1'4 H. arnboineru;is, p. 290. 

158. Hipposiderus tridens. The triclent leaf-nosed Bat. 

Rhinolophus tridens, Geoffroy, DesC'I·. de r Egypte, ii, p. 130 (1813). 
Phyllorhina tridens, Dobson, Cat. CJdr. B. At. p. 131. 
Phyllol'hina tridens, yare mUl'l'aiana, Anderson, Cat. p. 113; Murray, 

Ve1:t. Zool. Sind, p. 6, pl. i, fig. 2 (head). 

Ears of moderate size, tips pointed, outer Dlargin slightly con­
cave above, then convex, inner margin very convex. Anterior 
nose-leaf or horseshoe senlicircular, baving, on each side, t\\~O 
secondary leaflets; sella prominent, trilobate; posterior leaf having 
the surface divided into four cells by three longitudinal ribs, and 
ternlinating above on the forehead in three thickened and pointed 
projections. 

Wings from the lo,ver third of the tibia; interfemoral membrane 
short, square behind; the last t,,,o vertebrre of the tail and sonle­
times part of the penultimate free. First minute upper prelnolar 
deciduous. 

Colou1~ of fur above greyish brown, the basal portion paler, 
sometimes white; beneath wholly yello,vish white or pure ,,,hite. 

Dirnensio118 of a Karachi specimen: head a~d body 2·3 inches, 
tail 1, ear from origin of outer Inargin 0'75, forearm 2·1. African 
specimens are smaller. 

Disl'ribution. Sind; procured in l{artlthi by Mr. J. Murray, ,,,ho 
observed it. in .A pril about dusk in lnrge numbers. Also found in 
Southern Persia, l\iesopotamia, Egypt, and Zanzibar. 
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The variety caned 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 HimaZllyan leaf-nosed Bat. 

Rhinolophus armiger, Hodgson, J. A. S. B. iv, p. 699 (1835). 
IIipposideros armiger, Blyth, J. A. S. B. xiii, p. 488; ":d. C'at. p.- 25 ; 
. Jerdon, Ma'lJl. p. 27. 
Hipposid~ros dia?elUa, Cantor, J. A. S. B. xv, p. 181, nee Geoffr~y. 
Phyllorhlna al'mlgera, Hutton, P. Z. S. 1872, p. 700; Dobson, P. Z. S. 

1873, p. 242; ide J. A. S. B. xliii, pt. 2, p. 234; ide Mon. As. Chi,'. 
p. 64; ide Cat. Clll·r. B. M. p. 135; Anderson, Oat. p. 114; Scully, 
J. A.. S. B. lvi, 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 on each side; sella trilobate, posterior 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 (fig~ 80 C, p. 268). There 
is a ,veIl-marked frontal sac ,vith a transverse opening; this sac is 
much developed in old males, in which it forms the apex of a 
s\vollen fleshy naked area bordering the posterior leaf behind and 
on the sides. In females there are only wart-like elevations on 
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. Fur soft and thick. 

Oolour of fur varying from light to dark brown, generally dark 
brown, a little paler belo\v. The hairs of the back, in some cases 
at all events, are brown at the base, then whitish, and darker bro,vl1 
at the tips. 

Dimensions of a large male: head and body 4"2 inches long~ tail 
2·1, ear from origin of outer margin 1·] 5, from cro\vn of head 0'95, 
forearnl 3·S. In a female the head and body are 3'5, tail 2'2, 
forearm 3'3 inches. This is t.he largest of Indian Rhinolopltidm 
and is only exceeded in size by one species of the family, the 
African H. commersoni. 

J)·istribution. Himalayas (Mussoorie, Nepal, Sikhim), I{hasi hills, 
also Penang, Co chin China, and China. Ceylon is given by 
Dobson as a locality~ but I am unable to discover the authority *. 
This bat probably inhabits Burma. 

* Perhaps Blyth, J. A. S. B. xxi, p. 346, where H. lankadiva, Kelaart, was 
identified with H. armifjer. But tht' specimens referred to by Blyth in the 
passage have been identIfied by Dobson with II. diadem a, Mon. As. Qhir. p. 200. 

X 
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Habits. Hutton describes this species as not enveloping itself so 
completely in its "rings, when suspended by its feet, as Rhinolophi 
do, and as keeping the tail and interfemoral rnenlbrane turned up 
over the lower part of the back. He observed specimens at 
M ussoorie in a loft, \vhence they issued before dark, Of, during 
cloudy and misty weat;her, before sunset, and flew with a slow 
steady flight about t!te trees, capturing beetles and Oicaclce. The 
latter, as IIutton remarks, are peculiarly noisy just after sunset in 
the rainy season and thus are easily found by the bats. 

When this but is captured alive, Hutton says, the large ears are 
kel)t in a co~stant state of rapid tremulous motion, and the nniInnl 
elnits a lo\v purring Bound, \vhich becomes a sharp sq neak under 
the influence of alarm or irritation. The trenlulous motion of the 
ears is comlnon to the majority of insectivorous bats. 

According to IIodgson H. a'rmiger breeds once a year and pro­
duces t\VO young to\vards the close of summer. 

] GO. Hipposiderus leptophyllum. Dobson's leaf-nosed Bat. 

Phyllorhin~ leptophylla, Do.bson, J. A. S. B. xliii, pt. 2, p. 234 
t1874); td. Mon. As. Clur. p. 66; ide Oat. Ohir. B. M. p. 136; 
Anderson, Cat.·p. 114. 

"Ears rather large, broad and triangular, with subacute tips, 
the outer margin slightly concave beneath the tip. The upper 
(posterior) transverse nose-leaf small, upper edge simple, narrower 
t.han the horseshoe portion, thin, the three vertical folds in front 
faintly discernible at the base only; the horseshoe with a small 
incision in the centr~ of its front Jree edge; frontal pore small, 
placed at SODle distance behind the transverse nose-leaf. 

"Wing-melnbranes from the tibia., a short distance above the 
ankle; i nterfelU oral lllembrane triangular, the extremity of the 
tail projecting. 

" Fur and integuments dark throughout. 
"Distinguished from H. arlniger by its considerably smaller 

sh~e, by the upper transverse nose-leaf being simple, not lobed above 
as in that species, and by the incised front edge of the horseshoe, 
\vhich in II. ar'ntige1° is invariably plain. 

" Length (of an adult Inale preserved in alcohol) : head and body 
2·5 inches, tail 1·65, ear (from origin of outer margin) 0·9, fore­
arID 2·45." (Dobson.) 

Distribution. The I(hasi hills, ""here a single specimen was ob­
tained by Col. H. H. God"7in-Aus~en. No other is known. The 
ubove is copied from Dobson's description. 

161. Hipposiderus diadema. The la10ge Malay lea.f-nosed Bat. 

1111inolophus diadem a, Geoffroy, Ann. Mus. Hz·st. Nat. xx, p. 203 
(1813). 

Rhinolophus nobilis, Ho'rsfield, Res. Java (1824): 
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Hipposi~eros Ji_obil~s, Oantor, J. .A. S. B. xv, p. 182; Blytll" J. A. S. 
B. XXI, p. 846; ad. Cat. p. 26. 

Hipposideros lankadiva, Kelaart, Prod. p. 19; Blyth, J. A. S. B. xx, 
p. 183; 'id. Cat. p. 26. 

Phyllorhina masoni, Dohson, J. A~ S. B. xli, pt. 2, p. 338. 
Phvllol'hina diadems, Dobson, Mon. As. C/lir. p. 61 ; ide Oat. Chir. 

B. M. p. 137; Blyth, Mam. Birds BU!"1na, p. 20; .Anderson, Cat. 
p. 115. 

Hipposiderus diadema, W. Blanf. J. A. S. B. lvii, pt. 2, p. 263. 

Ears pointed, outer margin nearly or quite straight below. the 
tip. 

Anterior nose-leaf about the same width on the face as the 
posterior, almost semicircular, ,vith 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 d?"aderna, ~ar. (II. IJnason't). (Dobson, Mon. 
As. Chir.) 

in t.he middle, the front surface divided into four cells by longi­
tudinal ribs as usual. No frontal pore. Wings from the ,ankles; 
interfemoral meln brane large, projecting triangularly behind; last 
caudal vertebra free. 

Oolour. Fur various shades of bro,"rrl 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 3'4 (varying from 3 to 3'6). 

Distribution. In the Ind ian 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 N agpur ; 
remain~ also occur fossil in the I(urnool caves (Pleistocene). 
Other localities are Ceylon, Sikhim, Moulmein, Penang, and most 
of the islands in the l\falay Archipelago, also the Philippines. 

A specimen (fig. 86) frOID Moulmein, which differs 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 symphysis of the mandible, was 
separated by Dobson as Phyllorhinct rnasoni; but in his British 
Museum Catalogue he states that the differences are probably 
merely individual peculiarities. . 

Habits. This species, like other men} bers of the genus, haunts 
rocky caves, old tombs, and other buildings; Kelaart found it 
s,varming in a tunnel cut through a rocky hill near Kandy. 

162. Hipposiderus nico barensis. The Nicobar le(tj-nosed Bat. 

Phyllorhina nicobarensis, Dobson, J. A. S. B. xl, p. 262, pI. xx, fig:. 2 
(1871); ~·d. J.lfon. A.~. Cllir. p. 03; 'ide Cat. Oldr. B. M. p. 138 ; 
Anderson, Cat. p. 115. 

"Ears large, acutely pointed, outer margin slightly concaye beneut h 
t.he tip; no frontal sac behind the nose-leaf; upper Inargin of the 
transverse leaf siulple, forIning an arc of a circle, folded back 

Fig. S7.-Irend of H'ipposiderus n'icobarensis. (Dobson, l\Ion. As. Chil·.) 

(? for\vnrd) and oyerhnnging the concave front surface, \vhich is 
divided into two cells only by a single central yertical 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 vel'tebrre, the last free. 

" :Fur above light brown at the base, then greyish brown, ,vith 
light bro\vn extremities; 'beneath pale brownish grey." 

Dimensions. Head and body 3 inches, tail 1·7, ear from origin 
of outer margin 0·0, forearm 2·6. 

Di~tribution. Nicobar Islands. The only specimen kno\vn ,,-as 
procured by Dr. Stoliczka and is preserved in the Indinn Museum, 
Calcutta. 

The aboye description is copied from Dobson; t.he form re­
sem bles II. (Uade'l1Ut, but is distinguished by the posterior leaf being 
only divided into t\VO cells, by the different attachrnent of the 
wing-Inem brnne, and by much slllaller size. From the figures it 
appears t hut there are three supplementary leaves on each side of 
the horseshoe, and the sella appears to have a prominent nledion 
ridge. 
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163. Hipposiderus galeritus. O(tntor's leaf-nose(l Bctt. 

Bipposideros galeritus,_ Oantor, J. A. S. B. xv, p. 183 (1846). 
Phyllorbillo, bl'achyota, Dohson, J. A. S. B. xliii, pt. 2, p. 237. 
Phyllorhilla galerittt, Dobson, lJfon. As. Ol"ir. p. 60; ide Oat. Chir. 

B. M. p.141; Anderson, Cat. p. 116. 

Ears comparatively short and broad, outer Inargia concave belo\v 
the blunt tip, thell convex, inner lnargin very convex. 

Anterior ~ose-leaf \vell developed, extending ahnost to the end 
of the m uzzle, and ha.ving t\VO secondary leaflets on each side; 
sella broad, \vith a slightly prominent ridge in the middle; posterior 
leaf evenly rounded behiuct, the surface divided into four cells by 
longitudinal ribs. Frontal sac distinct in males, just behind the 
posterior leaf, very indistinct in females. 

Thumb and foot small; \ving from the metatarsus, between the 
ankle and the base of the toes; interfemoral membrane broad, 
pt·ojecting triangularly behind; tip of the tail free. Second upper 
premolar more distant from the canine than usual in this g~llUS ; 
first premolar minute. 

Oolour of fur deep reddish bro\vn above, paler beneath, the fur 
on the shoulders and along the spine darkest. The dorsal hairs 
are light bro\vn at the -base, the terminal third dark brown, the 
extrelne tips paler again. Bright ferruginous specimens also occnr. 

Din~ensions. Head and body 2 inches, tail 1'4, ear froln crown 0'4, 
forearm 1·7n. 

Distribution. This form appears to be very rare west of the 
Bay of Bengal; it has been found ill Ceylon and at one locality iu 
the Indian Peninsula, Lingasugur, N:N.W. of Bellary. It has been 
recorded from Penang, Singapore, Java, and Borneo. 

Dobson notices some varil1tion in the size of the nose-leaf, length 
of the tail, and place of attachment of the \ving-membrane. 

164. Kipposiderus speoris. Schneider's leaf-nosed Bat. 

Vespertilio speoris, Scll,neider, Schreber, Siiltgth. Supp. pI. 59 .a; Geoff. 
Ann. Mus. xx, p. 261 (1813). 

Rhinolophus dukhunensis, Sykes, P. Z. S. 1831, p. 99. 
Rhinolophus speoris, Elliot, Mad. Jour. L. S. x, p. 98. 
IIipposideros speoris, Blyth, J. A. S. B. xiii, p. 480, xxi, p. 347 ; 

ide Cat. p. 26; Jerdon, Mam. p. 27. 
Hipposiderus speol'is, H. templetoni, H. aureus, and II. hlythii, 

Kelaart, Prod. pp. 17, 18, 20. 
Phyllorhina speoris, Dobson, Mon. As. Cldr. p. 67; ide Cat. Cltir. 

B. M. p. 14::J; Blyth, Mam. Birds Burma, p. 21; Anderson, An. 
Zool. Res. p. 97; ide 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 Rhin'Olophu.s); upper third of inner margin nearly straight, 
lower t\VO thirds very con vex. 
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Anterior nose-leaf not covering the end of the muzzle, baving 
three supplementary leaflets on each side; sella broad; posterior 
leaf evenly rounded behind, the surface divided-into four cells by 
longitudinal ridges. Frontal sac well developed. Wing-membranes 
from the tibia near the ankle. Interfemoral membrane short, square 
behind; the end of the tail projecting. 

Oolou'r of fur above brown, varying from bright golden-brown 
to lnouse-colour, the hairs white at the base; belo",·, the tint is 
siInilar but paler. 

Dirnensions. Head and body 2·4 inches, tail 0'85, ear from crown 
0·5, forearm 2. 

Dist'ribution. 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 
(l\fadras, Nellore, Trichinopoly, Travancore, &c.), where Jerdon 
saJs this bat is fur from .rare, inhabiting 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 tnnny 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. 

165. Hipposiderus larvatus. Horsfield's leaf-nosed Bat. 

Rhinoloph us larvatus, vulgaris, defol'mjs, and insignis, H01'sfteld, 
Res. Java (1824). 

Hipposideros larvatus, Bl.lJt1l, J. A. 8. B. xiii, p. 488; ide Cat. p. 26. 
Hipposideros vulgaris, Blytlt, J. A. 8. B. xiii, p. 488; Cantor, J. A. 

S. B. xv, p. 183, 
Phyllorhina larvata, Dobson, P. A. 8. B. 1872, p. 155; ,,'d. J. A. 8. B. 

xliii, pt. 2, p, 235; id. Mon, .As. Cllir. p. 68; id. Cat. Oltir. B. M. 
p. 145; Blyth, Mam. Birds BU1''Ina, p. 21; Andel·son, An. Zool. 
Res. p. 97; ide Cat. p. 117. 

Ears broad, pointed, outer margin concave below the tip, then 
convex; there is a slight thickening about one third the distance 
from the base, but DO distinct projection as in H. speoris. 

Anterior nose-leaf not ·covering the end of the muzzle and having 
three suppleluentary leaflets on each side; sella well developed, 
distinctly trilobed; posterior leaf rat.her broader than the horse­
shoe, divided into four cells, hinder margin regularly rounded. 
A \vell-marked frontal sac in males, but much smaller in females. In 
SOlne males the "rart-like glandular prominences on each side of 
the posterior leaf are greatly developed, 88 in H. armiger. Wings 
from the ankle-joint, or from the tibia just above; interfemoral 
melnbrane projecting and triangular behind; extreme tip of tail free. 

Oolour of fur very variable, generally reddish brown, the base of 
the hairs paler. 

Di'lnensions. Head and body 3 inches, taill·5, ear from crown 00 75, 
forearm 2·45. 
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Distribution • .. .\.ssam, Sylhet., and throughout Burmn., 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 salient angle, instead of 
being straight. 

166. Hipposiderus bicolor. Tll,e bicoloul'ecl leaf-n,08e(~ Bat. 

Rhinolophus bicolor, Telnminck, Mon. Ma1n. ii, p. 18 (1835-41). 
Hipposideros fulvus and murinus, Gray, Mag. Zool. B()t. ii, p.402 

(1838); Blyth, J. A. S. B. xiii, p. 489, xxi, p. 347. 
Rhinolophus murinus and fulgens, Elliot, Mad. Jour. L. S. x, p. 00. 
P Rhinolophus subbadius, Hodgson, J. A. S. B. xiii, p .. 486, nee Blyth. 
Hipposideros murinns, Cantor, J. A. S. B. xv, p. 183. 
Hipposideros ater, Tenlpieton, J. A. S. B. xvii, p. 252. 
Hipposideros fulvus, murinus, and atratus, Kelaa1't, Prod. pp. 15, 16. 
Hipposideros cineraceus, Blytlt, J. A. S. B .. xxii, p. 410. 
Hipposideros cineraceus and lllurinus,Blytll" Cat. p. 27; Jerdon, MaUl. 

p.28. 
Phyllorhina fulva, Dobson, P. A. S. B. 1872, p. 155; ide J. A. S. B. 

xli, pt. 2, p. 220, xliii, pt. 2, p. 235; ide P. Z. S. 1873, p. 250 ; 
Andel'son, An. Zool. Res. p. 98 ; Scully, J. A. 8. B. lvi, pt. 2, p. 248_ 

Phy llol'hina bicolor, Hutton, P. Z. S. 1872, p. 702; Dobson, ~lon. As. 
C1tir. p. 70; ide Oat. Chir. B. M. p. 148; Anderson, Cat. p.1:17. 

Ilipposiderus bicolor, W. Blanf. J. A. S. B. lvii, pt. 2, p. 262. 

Enrs extending to the end of the muzzle when laid for\vard, 
broad,' \vith very blunt rounded tips, outer margin straight, not 
concave below the tip. A low raised band of sldn connects the 
base of the ears across the crO\"\711 of the head; this band is hairy 
and requires to be looked, fori . 

Nose-leaf small, oblong; no secondary leaflets at the side of the 
horseshoe, which is of about'the same \vidth as the posterior leaf, 
or rather narro\ver; sella less broad transversely than the anterior 
leaf; posterior leaf rounded behind, the front surface concave, 
divided longitudinally into four cel~s. Frontal sac well developed 
in males, rudimentary in females. 

Wing-meJDbrane from the ankle or tarsus; interfemol'al mem­
brane projecting angularly slightly behind; tip of tail free. 

Colour varying from golden chestnut to very dark reddish bro\vn, 
alnlost black, above, paler, sometimes \vhite, 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 specim~ns examined by himself were 
pregnant females, but males were subsequently obtained by An­
derson in Burma exhibiting the same brilliant coloration, though 
both males and felnales were found in adjoining caves of the usual 
coloration, whitish fur with dark tips. 

Dimensions. A nlule Burmese specimen measured :-head and 
body 1-75 inches, tail 1-15, ear froln crown 0-75, forearm I-55. 
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Distribution. The Oriental region and part of the Australian. 
Throughout India froIll Sind, the Punjab, and North-west Hima­
layas, below about 5000-6000 feet, to Cape Comorin; also in 
Ceylon, Assam, Burma, &·c. 

Va.rieties. Dobson recognizes four varieties, chiefly distinguished 
by the size of t.he ears. One of these, ho\vever, II. (tmboinensis, 
,vith the shortest ears of all, is altogether smaller in size, and must 
I think, from its distribution throughout the saIlle area, be kept 
distinct. Of the other varieties, one, H. (t'ruensis, is not Indian; 
\"hilst the t.ypical H. bicolor, \vith ears as long as the head, has only 
been found within our area in the Nicobar Islands; H. fuluus, \"ith 
ears longer than the head, being the common Indian and Burmese 
{orIn. 

Habits. Scarcely any inforlnation is available. This species lives 
during the day in caves, old tOln bs, and other buildings, like most 
menlbers of the family. If Dobson's suggestion be correct., the 
golden colour observed in some melnbers of this species is assumed 
during the breeding-season only, and, if so, it is a manifest 
coronary that the season must vary in different individuals. A 
sinlilarly brilliant coloration is occa~ionally found in .H. speor1·s an d 
SOllIe other species and in the smaller Rhi'llOlophi. This was noticed 
as long ago as 1852 by Blyth. 

167. Hipposidel·us amboinensis. The little leaf-nosed Bat. 

? 11hino]opbus subbadius, Hodgson, J. A. S. B. xiiI, p. 486, nee Blytlz. 
Phyllol'bil1R Rillboillensis, Peters, MB. Akad. Berl. 1871, p. 323 ; 

Dobson, Mon. As. Oldr. p. 72; ,ide (}at. Cltir. B. M. p. 150; Scully, 
J. A. S. B. lvi, pt. 2, p. 249. 

Phy llorbina micropus, Hutton, P. Z. S. 1872, p. 703. 

Ears \vhen laid forw'ard not extending to the end of the nllu~zle. 
Size considerably smaller, and projecting extrelllity of tail longer. 
In of her respects this species agrees with H. bicolor, to \vhich it 
""US united by Dobson. 

Dinw.nsions. Ifead and body 1·7 inches, tail 0·95, ear from cro\vn 
0'45, forearm 1·4. 

D1·stribution. This bat has been found at l\fussoorie and I\:at­
Inalldu in the HiInalayas, and at Lingasugllr, N.N.W. of Bellary 
in the Deccan; also in AUlboyna. 

II. stoliczlcanus (l:J/tyllor/ttna trifida, Peters), a small species \vith 
t.he posterior nose-leaf very peculiarly forlned, is found in Penang. 
Although the type of P. trifida ,vas said to be from Burma 
(P. ~. S. 1871,. p. 513), the form has not yet been obtained except 
at the original locality. 

Genus CCELOPS) Blyth (1848). 

Nose-leaf '"rell developed, consisting of three parts. Anterior 
leaf bifid, COlllposed of t\VO distinct lappets, Olle on each side, from 
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bWleath each of which a supplelnentary lappet extends forward 
over the muzzle. Sella transverse, as in Hipposiderus. Posterior leaf 
semicircular, ,the rounded posterior margin bent forward so as 
partly to conceal the front surface, and bearing a small heart-shaped, 
Hat projection in the middle. Index finger extending beyond the 
end of the first phalanx of the middle finger. No tail. Calcaneum 
short and weak; interfemoral membrane deeply emarginate. 

D .. . 2 1-1 2-2 3-3 • U' 'd ,.nh entItlon: 1. 4, c. 1-1' pm. 2-2' m. 3-:1' as In ntppOSt erus. .L e 
upper incisor has a slllall additional cusp in front, and a large one 
behind, both some distance above the base. First upper premolar 
sOla11, placed internally to the tooth-row. The teeth- generally 
resem ble those of Hip1;?osiderus. 

168. Cmlops frithi. The tailless leaf-nosed Bat. 

Crelops frithi, Blyth, J. A. S. B. xvii, p. 251 (1848) ;. ide Cat. p. 27; 
Jertion, Maln. p. 29; Dobson, J. A. S. B. xli, pt. 2, p. 141; ide 
Mon. As. Chir. p. 74; ide Cat. Chir. B. M. p. 152; id. Rep. Brit. 
Assoc. 1880, p. 180; Andel'son" Cat. p. 110. 

Ears rounded, the \vhole surface hairy, both margins convex, and 
the outer margin very Dluch so, so as to form a large anti tragal 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, \v hich 
are much sunken. Sella very broad from 
front to back and \vith a raised ri b in 
the middle. The sides of the nose-leaf 
covered wit,h long hairs, as is the face 
generally. Behind the posterior leaf 
is a circular pore with a pencil of long 
hairs from it. 

Fig. 88.-Head of Cmlops Metacarpal bone of thumb very long, 
frithi. (Dobson, Cat. phalanx short; the thumb included in the 
Chir. B. M.) · b t tb b f h I ""lng-mem rane 0 ease 0 t e caw. 

Wings from the metatarsus. The posterior border of the inter­
femoral membrane angularly emarginate as far as a line bet\veen 
the knees. 

Colour dusky, the fur tipped with dull ashy brown above, paler 
and some\vhat albescent below, according to Blyth, but Dobson says 
shining brown above and below', the bases of the hairs ~uch paler. 
There is probably sonle variation. 

Dimensions. Head and body 1-7 inches, depth of interfenlornl 
roem brane in middle 0'3, ear froln crown 0·45, forearm 1'6, thunlb 
without claw 0'3 (0£ \vhicl1 the metacarpal is 0'25)_ 

Distl·ibution. This \vas originally described from a Sundarban 
specimen, but has recently been discovered at Darjiling by Col. 
Kinloch. It has also been found in Si"1m and Java. 
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Family NYCTERID~. 

A distinct nose-leaf around the nostrils, which are situated on 
the upper surface of the muzzle. Ears large, united at the base; 
tragus ,veIl developed. Middle finger with two phalanges, of which 
the first is extended in repose, in a line with the metacarpal bone; 
index finger \vith or without a phalanx besides the metacarpal; 
tibia long, fibula rudimentary or absent. Premaxillary bones 
cartilaginous or small; upper incisors slDaU or absent; molars well 
developed. 

The nasal appendages are much less complicated than in the 
RhinololJllidce, but are \\?ell developed in the Indian forms belonging 
to the present family. 

The l!lycteridce inhabit the Ethiopian, Oriental, and Australian 
regions. T,vo subfamilies, each containing a single genus, are 
recognized by Dobson, but only one of these occurs within Indian 
limits. 

Genus MEGADERMA, Geoffr. (1810). 

l\{uzzle long; nostrils in a depression near the extremity, sur­
rounded by a nai{ed expansion or nose-leaf, \v hirh extends to the 
end of the muzzle anteriorly and for some distance posteriorly 
between the eyes; the nostrils are covered and concealed by a 
second smaller flat leaf, resting upon the other; the lo\ver lip, \vhen 
vie\ved from above, is seen to project beyond the upper. Ears 
large, joinea at the base; tragus long, bifid. No external t.ail. 
Wings am pIe; interfemoral mem brane large, concaye behind. 
Index finger ,vit.h a single short bony phalanx besides the meta­
carpal bone; tibia very long; ralcanetun distinct. A pair of pubic 
teat-like appendages as in t.he Rhinolophid~. 

D ·· . 0 1-1 2 - 2 3-3· b th I d· · entIbon: 1. 4' c. 1-1' pm. 2-2' m. 3-a' In 0 n Ian specIes. 
The upper canine has a pointed internal basal cusp, directed 

l~'ig. bU.-~kull of J.l/egaderma lyra. (Dob~on, Mon. A.s. Chir.) 

obliquely in\vards, and resembling an incisor, also a large posterior 
cusp. ~rhe 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 equal, tricuspid. The African forms want the first 
upper premolar entirely. 

Species of Megaderma are found in Southern Asia, the Malay 
Archipelago, in Australia and in Africa. Two forms occur within 
Indian limits. 

Synopsis of Indian, Oeylonese, ancl Burmese Species. 

A. Posterior termination of nose-leaf truncated. • • • M. lyra, p. 293. 
B. Posterior termination of nose-leaf rounde'd •• M. spas1na, p. 294. 

169. Megaderma lyra. The Indian Vampire Bat. 
Megadermalyra, Geoffr. Ann. Mus. xv, p. 190 (1810); Blyth, J. A.. 

S. B. xi, p. 255, xiii, p. 480, xx, p. 156; £d. Cat. p. 22; Kelaart, Prod. 
'P' 11; Jerdon, ~(el1l. p. 2~; Dohson! P. A. 8. B. !872, p. 208; 
la. Mon. As. (Jk1,r. p. 78; ide Cat. Cktr. B. M. p. 106; Anderson, 
Cat. ~. 120. 

Vespertilio (l\Iegaderma) carnatica, Elliot, Mad. Jour. L. S. x, p. 96. 
Megaderma spectrum, Wagner, HUgel's Kasclllllir, iv, p. 569, pI.; 

Jerdon, Mam. p. 22. 
Megaderma schistacea, Hodgson, J. A. 8. B. xvi, p. 889, pl. xxxix. 

Ears very la~ge, extending, when laid forward, considerablY 
beyoncl the muzzle, their inner margins united for more than one 
third the Jength; their tips broadly rounded off, margins con vex, 

Fig. 90.-Head of Megaderm,a lyra. (Oopied from Dobson, Oat. Ohir. 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-1eaf 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 
belo\v and joined to a prominent rib that traverses the pos~erior 
leaf froln end to end, a deep groove corresponding to it on the 
lo\ver surface. Lower lip with a projecting triangular naked 
extremity, divided by a deep median groove. 

Wing-lnembranes from the back of the foot, at the ba~e of the 
t\\,O outer toes. Fur soft and moderately long. 

Colour of fur dark ashy or slaty grey above, paler, sometimes 
\vhitish, below. 

Di1nensions. Head and body 3·4 inches, ear from cro\vn 1·1 
(fronl origin of outer Inargin 1·6), forearm 2·6. 

Distribution. India generally from I{ashmir to Cape Comorin, 
and Ceylon; occurring \"est as far as I(arachi, and east to Calcutta 
and Mymensingb. This species is also found in C4ina (Anloy, see 
S\vinhoe, P. Z. ~. 1870, p. 616 ; and S\\'atow, \vhence there is a skin 
in the British Museum). Hitherto, ho\vever, this bat has not been 
recorded from Burma. Col. McMaster notices the destruction of 
two canaries by b~ts in Rangoon, and suggests this species as the 
depredator, ",hich is not 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 Megader1na lyra feeds on smaller bats, for one \vas 
detected and observed in the act by Blyth, and it probably lives 
chiefly on small Vertebrata. Mr. Frith informed Blyth that at 
l\fymensing the verandah of his house 'vas a favourite resort 
of a nUDlber of these bats, and t.hat every morning the floor ,vas 
strewn \vith the hind quarters of frogs and the \vings of large 
grasshoppers and crickets; on one occasion the remains of a small 
fish \vere observed, but frogs appeared to constitute the bats' chief 
diet, never toads; and of a quiet evening these animals could be 
heard crunching t he heads and smaller bones of their victims. 

In the case observed by Blyth of a Megaderma killing and eating 
a snlaller bat ( Vesperugo abrarnus), 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 Megade'r"flza are evidence 
of its prey differing from that of other insectivorous bats. 

Hodgson has observed that in t.his species males greatly exceed 
females in number. Anderson found the young adherillg to tIle 
abdominal teats and moving about from them to the t.rue or 
pectoral mamnHC. Hodgson found a single young in many preg­
Dant females examined by him at the end of February. 

170. Megaderma spasma. The Malay Va·mpire Bat. 
Vespertilio spasma, L. Syst. Nat. i, p. 47 (1766). 
l\Iegadermfl.spasma, Cantor, J. A. S. B.xv, p.179; Blytlt, J. A. S. B. 

xxi, p. 340, xxiv, 'P' 711; id. Cat. p. 23; Dobson, Mon. As. ('Iii,.. 
p. 7{); ide ('at. CIllr. B. Af. p. 157; Andet'son, Cat. p. 121; 111". 
Rla'llj: J. A. S. B. lvii, pt. 2, p. 264. 

Megadel'ma horsfieldi, Blyth, Cat. p .. 28. 
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Rathel' smaller than M. lyra, 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. 
TraO"uB bifid, the posterior limb pointed, more than double the 
length of the roundea anterior lim b. 

Nose-leaf rounded posteriorly, the lanceolate portion behind the 
lateral emarginations about equal in length to t.he anterior pOl,tion. 
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. lyra. In other characters the two species are 
similar. 

Oolour of fur dark ashy above, paler below. 
Dimensions. Head and body 3·4 inches, ear from crown 1-2, 

froin origin of outer margin 1-5, forearm 2·3. 
Distribution. Tenasserim, Siam, Cochin China, and the Mala.y 

Peninsula and Archipelago; also Ceylon, and probably Travancore_ 
A description by Mr. Bourdillon of a bat obtained by him at 
l\iYllall,.l'ravancore, from a hollow tree in clense forest at 2700 feet 
elevation, appears to refer to this species, and t.his 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, Nycteris, 
ha\'ing the nostrils at the anterior extremity of a long facial 
groove, and a long tail, one species, N. }a1Janica, has been found 
in the l\tlalay Peninsula and Java, the remaining spp.cies are all 
Afrjcan. 

Family VESPERTILIONIDJE. 

This is by far the largest family of bats and comprises most of 
the commoner forms found in India. 1'he species are at once and 
readily distinguished from all other }'lic1'ochiroptera (so far at least 
as the Indian and Palrearctic forms are concerned) by the presenee 
of . a tragu.s, by the absence of all trace of nose-leaf, by the tail 
neIther beIng produced to any great extent beyond the inter femoral 
mem brane, 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 Ininute, and the inner margins of the ears arise from the sides 
of the head, not from the forehead. 1'he tail is long. 

The lo\ver incisors are always 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 smaH, and sometimes 
have a posit.ion inside the general line of the teeth, or tooth-row. 
The ]o\\'er premolars are 2 or 3 on each side. 

Members of this fanlily are found throughout the tropical and 
temperate regions of the ,,'orId, extending even to many oceanic 
islands. 

Whilst the majority of the genera are well defined and easily 
recognized, the two great groups comprised in Ve.f/perugo and 
Vespe19til1~o contain several intermediate forms, so that alt.hough 
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 upper 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. Cro"'n of head but little raised above face-line; 
second or terlninal 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 D10uth ..... 
b'• Ears moderate, outer margin carried for­

,vard and terminating above mouth. 
b. Ears not united a t base. 

a'. Ears ,'ery large, about double length of 
head ... . . . ... . 

b' Ears moderate, about SRlue length as head 
or less. 

a" Outer margin of ear .. conch terminating 
about halfway between tragus and 
angle of mouth; 4 01' 5 teeth be­
hind canine on each side of upper jaw. 

a'II. 'fwo pairs of upper incisors 
b"' Only one pair of upper incisors; one 

on each side, close to canine 
bIt Outer mnrgin of ear terminating netu'er 

to tl'ngus than to angle of' nlouth. 
a"' N ostl'ils ttl bular, projecting; 5 teeth 

~ehind canine on each side of upper 

b'" f::triis ~i~pl~; <3 t~~ih ~n upper 
molar ro,v. 

a. N ostl'ils crescentic. .0. 
{3. Nostrils rounded. 

. . . 

PLECOTUS. 

SYNOT"CS. 

OTONYCTEllIS. 

VESPERUGO. 

Ny CTICEJUS. 

HARPYIOCEPHALUS. 

,r RSPERTILIO • 

CEUIVOULA. 

* In specimens preser,'ed in spirit the mouth can be opened widely and the 
teeth exnluil1cd with a microscope if necessary. With bats, however, as with 
other smnII mummals, it is well to extraot and clean one or two skulls of each 
species. 
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B. Crown of head greatly raised above face-line; 
outer mal'gin of ear terminating close to angle 
of mouth; second or terminal phalanx of 
third or longest finger more than tl'e hIe the 
length of first phalanx _ _ _ • MINIOPTERUS. 

Genus PLECOTUS, Geoffr. (1813). 

Ears very large, the inner margins united, outer margip. 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, 
\vhich bulge above the central depression, and somet.imes cover it 
just behind the nostrils. Muzzle not grooved in fl'ont below the 
nostrils. 

D t·· · 2-2 1-1 2-2 3-3 U . - ·d I en Itlon: 1. 6' c. 1-1' pm. :3-3' m. 3-3. pper InCIsors Wi e y 
separated in the middle and directed obliquely inwards, the inner 
are bifid, the inner cus~ 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 lo\ver premolars the third is the largest 
and the second the smallest. 

The only Palrearctic species, which has an extensiye range, is 
found in the Himalayas. 

171. Plecotus auritus_ The long-eared Bat. 

Vespertilio auritus, L. s.yst. Nat. i, p. 47 (1766). 
Plecotus hODlochrous, Hodgson, J. A. S. B. xvi, p. 895. 
Plecotus aUl'itus, Blyth, .Cat. p. 35; Je1'don, Mam. p. 47; Hutton, 

P. Z. S. 1872, p_ 704; Dobson, Mon. As. Chir. p. 84; ide Cat. Cllir. 
B. M. p. 178; Andel'son, ('at. 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. 

Wings from the base of the toes; feet slender. Tail as long as 
the head and body; the tip exserted. Fur soft. 

Oolour brown, generally fawn-colour or light brown above, whitish 
below. The basal balf or two-thirds of the fur, above and be1o\v, 
is nearly black. Some specimens are dark throughout, owing to 
the wearing away or the paler tips to the hairs; such a specimen 
is the type of Hodgson's P. homochrous. 

Din~ensions of a female from near M ussoorie: head and bodv 
1-7 inches, tail 1·7, ear from crown 1-35, tragus (inner margin') 
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0·7, forearln 1·65 (I-Iutton!'s Ineasurements of, I believe, this indi­
vidual when fresh are larger; head and body 2i, &c.) • 

.Distribution. ~rhe Palrearctic region, including the higher portions 
of the lIimalayas from Gilgit ( Scully) and Leh (Stoliczka) to­
Darjiling. The Himalayan variety has rather longer ears than the 
European, but t.he short thumb, observed by Dobson in Hodgson's 
type of P. hornocltrous, appears to be an individual peculiarity, as it 
does not exist in other Himalayan specinlens. 

Habits. The long-eared bat, a.ccording to Blasius, hides in hollo\v 
trees or old buildings (probably in caves also) during the day and 
conles out rather late in the evening. The flight is not rapid, but 
the twists and turns are quickly made. This species only flies in 
the sumlller months, hibernating in the winter. The ears are 
usually folded under the arms during sleep. 

Genus SYNOTUS, Keys. & BIas. (1839). 

Syn. Barbastellus, Gray, 1838 (nee 1831). 

Ears of moderate size, the inner margins coming for,vard at 
the forehead rather in front of the eyes and united at the base; 
the outer margin of each ear carried. for\vard belo,v the eye and 
terminating bet\veen the eye and upper lip; thus the eye, ,vhieh 
is nlin ute, is within the external ear; tragus \vell developed, utten­
uate above. 

l\luzzle short, the upper surface naked and flat in the middle, 
tIle sides glandular and s\vollen so as to form a raised border, the 
nostrils at t he end of the muzzle, a broad shallo\v grouve froll1 
each across the upper lip. 

D t ·t· · 2-2 1-1 2-2 8-3 U .. en ) Ion: 1. -6-' c. 1-1' pm. 2-2' m. :.i-a. pper InClsors 
oblique, outer pair small, inner pair large and bifid; upper canines 
with small anterior and posterior basal cusps. First upper pre­
molar minute, in the inner angle bet\veen the closely approxitnate 
canine and second premolar. }-'irst lower premolar half the height 
and breadth of the second. 

This genus comprises t\VO kno\vn species, both Palrearctic; one 
of them is fonnd in the l-linutlayas. 

172. Synotus darjelingensis. The Eastern B{t1·bastelle. 

Plecotus dal'jelingensis, llodgson, llo1·sfield, A. M. N. H. (2) xvi, 
11. 103 (1855). 

Ba~bastellus conlIDunis, B(I/th,.J. A. S. B. xxi, p. 360, xxiv, p. ~63; 
'ld. Cat. p. 36; Jerdon, M a1n. p. 48 ; Hutton, P. Z. S. 1872, p. ,03; 
Dobson, J. A. S .. B. xliii, pt. 2, p. 236, 'flee Gray. 

Barbastellus dal'gehnensis, Dobson, P. A. S. B. 1875, p. 85. 
Synotus daIjelillgensis, Dobson, Mon. A.s. Cltt'r . . p. 80; ide (Jat. ["dr. 

B. M. p. 177; Anderson, Cat. p. 123; Scully, P. Z. S. 1881, 
p.lU9. 
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The ears are very bread and, when laid forward, extend beyoud 
the nostrils, tips broadly rounded, inner margin convex, outer 
almost straight for nearly half its length, and ,vithout any pro­
jecting lobe, lower half also nearly straight. Tragus broad at 
the buse, and becoming bronder just above the cOIDlnencement of 
the inner margin, but attenuate thence to the narrow but rounded 
tip. 

Wings from the base ot the toes. Calcaneum extending half­
\vay from t·he foot to- the end of the tail. Postcalcaneal lobe 
narrow. Tail as long as the head and hody; tip projecting from 
interfemoral membrane, which extend-s triangularly far behind the 
feet. Fur soft and long. 

Oolour greyish black, the hairs ,vith paler greyish tips, more 
conspicuous below than a hove. 

Dimension8. Head and body 2 inches, tail 1'9, ear from crown 
0'45, forearm 1·65. 

Distribution. This form, which is distinguished from the 
European Synotus b(t1'b(tstelltts by larger ears without any pro­
jecting lobe to the outer margin, appears to be common in the 
Himalayas at an e1evation of 5000-8000 feet, and has been taken 
at Gilgit, Shnla, 1\1 nssoorie, and Darjiling, in 1! pper Sikhiln at 
Lachung, and also in the Khasi hills south of Assam. The same 
bat was also procured by Stoliczka in Eastern Turkestan, and may 
\'ery possibly replace /3. barbastellu.~ in Central and Eastern Asia. 

Habits. According to Hutton t.he Eastern barbastelle makes its 
appearance rather late in the evening. It hibernates in ,vinter. 
He remarks on the very narro\-.;~ holes and crevices into \vhich it 
squeezes itself. The 'European form i~ said to appear in the 
evening before Pl-ecotus auritus and to fly higher and more rapidly *. 

Genus OTONYCTERIS, Peters (1859). 

Head very flat; nostrils crescentic, at the extremity of the 
muzzle. Ears large, separate t ; tragus long. 

D t ·t· · 1-1 1-1 1-1 3-3 n'h · · en 1 lon: 1. -6-' c. 1-1' pm. 2-2' ID. 3-3' .L e upper lnClsors 
close to the canines and bifid, the outer cusps very small; single 
upper premolar large, close to the canine; lo\ver incisors flattened 
laterally, the longer diameter of each transverse to the line of 
teet.h; first lo,ver premolar scarcely half the size of the second. 

---------~-- ~--

* An Australian bat, N.lfctopkilus geoffiooyi (N. timoriensis, see Dobson, Cat. 
Ohir. B. M. p. 172), was by mistake incluiled by J erdon (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 bas' puzzled some writers on the Indian Mam­
malia, arose from a mistake in the printing of Blyth's Oatalogue (see J. A. S.D. 
lvii, pt. 2, p. 264). 

1- According to Dobson, there is, hidden alllongst 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 genus, which is evidently allie<l to Plecotus, only one 
species is Itllown. 

173. Otonycteris hemprichi, Hemprich's long-eared Bat. 
Otonycteris hemprichii, Peters, MB. Akad. Berl. 1859, p. 223; 

Dobson, Oat. (}/ti1·. B. M. p. 182; Scully, P. Z. S. 1881, p. 199. 

Ears large, very much longer than the head, oval, broadly 
rounded at the tips, inner Dlargil1 convex, lower third especially so, 
but \"ithout any projection, outer lllargin nearly straight for the 
upper half, then convex, emarginate opposite the base of the tragus, 
terminating behind the angle of the luouth. Tragus long, atten­
uate, rounded at the end. 

Wings froID the base of the toes. Tail long, the point beyond 
the triangular extremity of the interfelnoral membrane. No post­
calcalleallobe. Fur long, dense, and soft. 

Oolour above pale sepia-brown, all the basal portions of the hairs 
\vhite, belo\v white; nlembranes and ears pale bro\vn. 

Dinlensions. Head and body 3 inches, tail 2"3, ear from crown 
1"25, forearm 2"6. 

Distribution. Two specimens have been obtained in Gilgit, one 
by Col. Biddulph, the other by Dr. Scully. The type ,vas brought 
by Helnprich and Ehrenberg from N.E. Africa, and a specimen 
has recently been recorded from Algeria. 

Genus VESPERUGO, I(eys. & BIas. (1840). 

Syn. }loctulinia, Gray (1842); Scotophilus, partin}, Gray, nec Leach; 
Myutis, partiIll, Blyth, nl!C Gray. 

Ears separate, moderate or short, generally much shorter than 
the head, each outer margin terminating behind the angle of the 

Fig. {) 1.- Skull of T'(::,'perugo 'Iloctula, X 2. (Blasius, Siiugeth. DeutscWauds.) 

BIOUt.h and considerably in front of the base of the tragus; 
the terminal portion' of the outer margin usually consists of a 
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r~unded lobe or antitragus, the inner margin is turned in,vards 
near the base and generally forms a rounded edge termed the basal 
lobe. Tragus generally· short and obtuse, the outer margin more 
or less convex, the inner straight or concave. 

Muzzle in most species short and obtuse *, with prominent 
glandular swellings at the side between the eyes and nostrils, in­
creasiug the width of the face; the sides of the head as far back 
as the ears, and extending upwards to above the eyes, together 
\\'ith 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 fO'rm and develop­
ment, behind the calcaneum, and the interfemoral membrane 
ahvays ends posteriorly in a salient angle. Wings (except in 
V. noctula; V. leisleri, and two Malayan species) fronl the base of 
the toes. 

D t ete • 2-2 1-1 2-2 1-1 3-3 Th enllon:l·-6-,c· 1_1' pm. 22 or 2-2,·m. 3-3· e upper 
incisors in pairs inclined in\vards and separated by a wide in­
terval 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 prelnolar minute or \vanting, ofteu, \vhen present, 
difficult to detect. First lower premolar in the tooth-ro\v, not 
crushed in between the adjoining teeth; its sumu1it directed 
slightly out,vards. 

This genus of bats, ,vhich comprises more species than any 
other, and contains the commonest and most ,videly spread forms, 
is found in all extensive land areas, except those of the polar 
regions, but is particularly ,,-ell 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 ,,-inter-quarters in the spring. In the Dlajority 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, \vith the ex­
ception of HeslJe190ptenus, are ill defined and more or less artificial. 
This is especially the case with the t\VO largest subgenera, Ve~-
1)e1'US and Vesperu[Jo. The small first upper prenlolar, '\vanting 
in the first but present in the latter, is sometimes to be distin­
guished from outside bet\\7een the canine and the second premolar, 
but often it can only be detected by the use of a good lens \"hen 
the mouth is widely opened. 

* V. a1,nectens differs in this and several other characters. 

y2 
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~!Jnopsis of Indian, Oeylonese, and BU1'mese SlJeoies of Vesperugo." 

A. Incisors 26
2

; outer upper incisol'S in a line 
with inner or antelior to them; premolars 
,~ ! (four teeth behind canine in the upper 
jaw); wings from base of toes . . . . 

a. No thickened base to ear, nor swollen pads 
to feet. 

tt' Forearm 2 inches 01' more long 
Forearm less than 2 inches. 

a" . No postcalcaneal lobe; forearm 1'45. 
h" Postcalcaneallobe present. 

a. Ears much shorter than head. 
a'. Tragus broadest below llliddle of' 

inner lnal'gin; forearnl 1'5 . . 
(3'. Tragus broadest above middle of 

inner lllargin; forearm 1'6. 
~. Ears nesl'ly as long as head; fore-

arm 1'7 . . 
b. Base of ear thickened; forearm 1'6 
c. Soles of feet and base of thumbs with 

broad fleshy pads; forearm 1'1 
B. Incisors ~2, outer upper incisors in same 

line as inner, or an telior to them; pFe-
Inolars ~ ~ (five teeth in upper jaw behind 

canine), first upper premolar minute 
a. Wings from ankles. 

a'. FOl'earm 2 inches 01' more _ 
b'. Forearm about 1'65 

b. Wings from base of toes. 
a'. TraQ1ls rounded above. 

a" Tragus broadest about middle of 
inner margin. 

a_ ~"ur above black. 
a' Outer upper incisors but little 

shorter than inner; a postcal­
caneallobe; fore8.l'm 1-65. . 

fj' Outer uPfer incisors very short; 
no postcalcaneal 10 be; forearm 
1'5 . 

{3. l~ul' above bro,,·n. 
a' Outer upper InCIsors acutely 

pointed; forearm 1'55. _ . . 
fj'. Olltel' ul)per incisors holloi.ved to 

recei ve lower canines; fore-
al'Ill 1'65 . . . . .. •.. • . 

b". l'l'll~'l1S broadest slightly above base 
of InDer margin. 

n. Outer upper incisors mOl'e than half 
length of inner. 

a' Outer mal'gin of ear below ti p 
straight; forearm 1'3 . . . 

fj' Outer margin of ea1' below tip 
concave; foreal'm 1'25 

Subgenus VESPRRUS. 

1'~ serotinlts, p. 303. 

V. nasutu.s, p. 304. 

V. bOI'ealis, p. 30·). 

V. discolor, p. 305. 

V. atl'retus,'p. 306. 
V. pacnyotls, p. 307. 

V. packypus, p. 307. 

Subgenus VESPERUGO. 

V. noctuia, p_ 308, 
V. leisleri, p. S09. 

V. 1nord~I:, p. 310. 

V. cirCl//l1ldatus, p. 312. 

v. ajftnis, p. 311. 

1T. c8yloniclls, p. 312. 

Tr. ab1'(J11lUS, p. Sis. 

V. pipist1'ellus, p. 314. 
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fJ. Outer upper incisors less than half 
length of inner ; interfemoral mem. 
brane white-edged; forearm 1'4. V. kuhli, p. 815. 
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b'. Tragus pointed above; face hairy; fore-
arm 1'8. • V. annectem, p. 316. 

C. Incisors ~2, outer upper incisors very small, 
behind inner incisors; pm.! !; wings from 
base of toes. .. .. Subgenus HESPEROPTRN'UR. 

a. Forearm 2'1 inches. • V. tickelli, p. 317. 
h. Forearm 1'1. rr. hlanfm'di, p. :117., 

174. Vesperugo serotinus. The Serotine. 
,respel'tilio sel'otiuus, Sc/n·ell. Siiu.qeth. i, p. 167, pI. 53 (1775). 
Scotophilus sel"otinus, Blyth, J. A. S. B. xxi, p. 360; t·d. (Yaf. p. 32 ; 

Jerdon, Marn. p. 34. 
Scotophilus pachyomus, TO'J1les, P. Z. S. 1857, p. 50; Jel'don, .. If(l1ll. 

p.34. 
Vesperugo andel'soni, Dobson, P. A. S. B. 1871, p. 211; ide Mon. 

As. C/,i1". p. 110; ide Cat. Chir. B. M. p. IU5; ide .Rep. B1'it. 
Assoc. 1880, p. 184; Anderson, An. Zool. Res. p. 101, pI. iv, 
figs. 2-6; ide Cat. p. 1 ~4. 

Vesperugo sel"otinns, Dobson, Mon. A.s. Clri]'. p. 108; ide Cat. Chir. 
B. M. p. 191; ide Second Yarkand Miss., Mant. p. 12; Anderson, 
Cat. p. 124. 

Ears of. moderate size, the broadly rounded tips, \v hen laid 
forward along the face, are rather nearer to the nost.ril than to the 
eye; inner margin slightly convex, basal lobe rounded, outer margin 
straight or very slightly concave for its upper hali, 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 dinlinishing slo\\)y 
in breadth to the tip, \vhich 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 fringe~ ,vith 
hair. Thunlb with a callosity ,at the base. Wings from the 
metatarsus close to the base of t.he toes. Postcalcaneal lobe very 
narrow. Last two caudal vertebrm free. · 

Upper inner incisors long, strong, bifid at their extremities, 
when not ,vorn 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 slnaller 
foot, only the last caudal vertebra free, and some other slight 
differences, ,vas ultimately classed by its describer as a variety of 
the Serotine. 

Oolour. Above dark smoky brown as a rule, below yellowish 
brown to yellowish white. Specimens from dry desert countries are 
pale buff-bro\vn aboye, 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. Palrearcti~ and N earct.ic regions, with parts of the 
Neotropical and Oriental. This bat seems to be common in 
]{ashmir, and ,,'as found in Assam by Col. God,,'in-Austen. Blyth, 
too, identified it alnongst 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 likewise does not 
come out of its winter sleep until the spring is \vell advanced. 
According to Blasius it does not fly about on cold, "'et, and windy 
nights, but it is to be seen, in Europe, on \varm SUlluner evenings 
about \voods and gardens. It is frequently found in hollo\v trees 
in the day, and remains as a rule solitary or in slnall numbers even 
in "yinter. Its flight is rather slo,v and the action of its ,,'ings 
fl utt,ering; its turns are ·less actively made than those of its allies 
of the genus Ve81Jerugo generally. As a rule it has only one young 
at a time. 

175. Vesperugo nasutus. The Sind Bat. 
'Te~perugo n~sutus, Dobson, J. A. S. B. xlvi, pt. 2, p. 311 (1877) ; 

'ld. Cat. ClnJ .. B. M. p. 200; Anderson, Cat. p. 125. 

Ears shorter than the head, triangular, the tips rounded; 
inner margin of each comlnencing above the eye, not forming a 
distinct rounded lobe at the base, but st.raight almost from the base 
to the tip of the ear, outer margin also straight. Tragus broadest 
belo\v the middle of the inner lnargin, the outer luargin convex 
,,,ith an ill-defined lobe near the base, inner margin slightly con­
cave, tip subacutely pointed. 

Head fiat, muzzle conical, the ext.remity projecting considerably 
beyond the lo,ver lip in front, nostrils opening sublaterally. No 
postcalcaneallobe. 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; lo\ver incisors trifid, crowded, longest across the 
direction of t.he ja\vs. First lower premolar not half as long as 
the second. 

Oolour above pale yello\vish brown; beneath pale buff, alOlost 
white; membranes light bro\vn, traversed by numerous white 
reticulations. 

Dimensions. Head and body 1·8 inches, tail 1·7, ear (from base 
of outer margin) 0'6, forearm 1·45. 

Dist1·ibution. The only specimen known \vas obtained by myself 
in Upper Sind. I beliere that the type of the present species \vas 
procured a little east of Rohri. The locality originally assigned, 
~hikarpur, 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 No, .. thel'n Bat. 

Vespertilio borealis, Nilsson, Illum. Fig. Scand. Fauna, haft.19, pI. 36 
(1838). 

Vesperugo nilssoni, Keys. ~ Bias. Wt·egm. Arch. 1839, p. 815. 
Vesperugo borealis, Dobson, Mon. As. Chi,". p. 105; t"d. Cat. Ohir. 

B. M. p. 203; Scully, P. Z. S. ] 881, p. 200. 

Ears nearly triangular, tips broadly rounded, outer margin straight 
almost to the base, \vhere 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 belo\v in a rounded basal lobe. Outer margin of tragus 
very convex \vith a projecting lobe at the base, inner margin 
straight belo\v and slightly concave above, t.ip rounded, greatest 
breadth belo\v the middle of the inner margin. 

Muzzle flat and of luoderate breadth. Postcalcaneal lobe dis­
tinct, but narrow; the t\VO last caudal verte brro free. 

The inner upper incisor bifid, outer incisor as loug as the outer 
and shorter cusp of the inner incisor, ~nd equal to the latter in 
cross sect.ion at the base; lower incisors trifid, placed at right 
angles to t.he ja\v, and overlapping each other, those next the 
canines rounded above and higher than the rest. 

Oolour of fur very dark bro\vn, above with yello\vish-brown tips, 
below \vith ashy. 

Dimensions. Head and body 2 inches, tail 1-7, ear from cro\vn 
0'4, forearm 1'5. 

])istribution. Throughout the northern Palrearctic region, as far 
north as the Arctic Circle. This species has been obtained in 
Eastern Turkestan and China. The only specimen hitherto re­
corded \vithin Indian limits ,vas taken by Dr. Scully in Gilgit. 

Habits. According to Blasius this species, which Hies ,veIl and 
quicldy, migrates north in summer, being only found in Northern 
Russia about August, and is, of all European bats, the least sen­
sitive to cold and bad weather. According to the same authority, 
the felna]e usually produces two young at a time. 

177. Vesperugo discolor. Tl~e particoloured Bat. 

Vespel'tilio discolol', N altere,., Kuhl, Deutscl~e Flederrn. p. 43 (1817) ; 
ide Wetterau Gesell. N. Aunal. i, p. 187 (1819). 

Vesperugo discolol', Dobson, Mon. As. Chir. p. 106; ide Cat. Gltir. 
B. M. p. 204; Anderson, Cat. p. 125; Scully, P. Z. S. 1881, p. In9. 

Ears oval, tips broadly rounded; outer margin straight for the 
upper third, folded back -on itself about the nlidcUe, emarginate 
opposite the base of the tragus, and terminating in a long, but 
not prolninent lobe behind and a little above the angle of the 
mouth, a tubercle bet,,~een the termination and the angle; inner 
margin very slightly convex above, more so belo\v, and with a 
prominent rounded basal lobe. Outer margin of tragus with a 
small proje-cting basal lobe, above very convex, tip rounded, inner 
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margin straight, broadest portion of tragus just above the middle 
of the inner margin. 

Muzzle broad, flat above, end of the nQse and upper lip pro­
jecting slightly beyond the lower; postcalcaneallobe narrow Last 
caudal vertebra and part of penultimate free. 

Inner upper incisor long, bifid; the outer incisor is sho-rter 
than the outer and shorter cusp of the inner incisor. l'irst lo"rer 
premolar about half the height of .the second. 

Oolou'r of the fur above dark bro\vn \vith pale yellowish-bro"~n 
tips, below dark brown \vith ashy or whitish tips longer than those 
on the back, the dark basal part of the hairs producing a some"'hat 
mottled appearance on the dorsal surface. 

Di1nensions. Head and body 2 inches, tail 1'65, ear fronl crown 
0'4, forearm 1'6. ~ 

lJist1·ibution. The Palrearctic region throughout the temperate 
zone, keeping 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 e'en by 
Dr. Scully. 

Habits. Very similar to those of the nearly allied V. borealis. 
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 al\vays to produce two young at a time. 

178. Vesperugo atratus. The sombre Bat. 
N ycticejus atratus, Blyth, Oat. p. 31 (no description); Jerdon, Ma1n. 

p. 38 (1867). 
Vesperus atl'atus, Dohson, P. A. S. B. 1871, p. "212. 
Vesperugo atl'atus, Dobson, Mon. A.s. Cldr. p. 107 ; l~d. Cat. Cldl'. B. 

M. p. 206; Anderson, Cat. p. 125. 

~ars oval, tips rounded, but appearing pointed \"hen vie\\'ed 
from the side, o\ving to the conch being longitudinally folded, like 

in Oerivoula; -inner margin .convex, outer 
slightly hollo\yed beneath the tip, with an angular 
emargination opposite the base of the tragus, and 
terminating in a rounded lobe, the summit of 
which is marked by a small triangular notch. 
Tragus \\7ith a small rounded lobe at the outer 
side of its base, expanded above, convex exter­
nally all~ above, inner margin slightly concave. 

b-4 
ri\1 

Fig. 92.-Incisors 
and canines of V: 
afrafus. (Dobson, 
Mon. As. Chir.) 

Wings from the base of the toes; last rudi­
mentary caudal vertebra free. Fur long and 
dense. . 

Inner upper incisors very long and slightly bifid at the extremity; 
outer incisors minute, icarcely raised above the level of the gUU) 

and close to the base of the inner incisors. 
Oolour black throughout. 
Dimensions. Head and body 1'9 inches, tail l'S, ear (from base 

of outer margin) 0·6, forearm 1'7. 
D~tri.bution. Only recorded hitherto fronl Darjiling. The 

descrIptIon is taken from Dobson's. 
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179. Vesperugo pachyotis. The thiek-eared Bat. 

Vesp~rugo pachy?tis, Doh80'1f, P. A. S. B. 1871, p. 211; 'l·d. Mon. A8. 
C7ur. p. 104; ,d. Cat. Oke'l'. B. M. p. 206; Anderson, Oat. p. 126. 

"Ears triangular above, with rounded tips; outer side straight 
\vithout emargination; lo\ver 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 inwards. 

" Head fiat, nIuz~le very broad and short, glandular prominences 
much developed; immediately behind thenl a furrow extends frol11· 
the anterior corner of one eye to that of the other, beyond which the 
fur of the head does not pass." "Wing-membrane from the base 
of the toes. Teeth very small; inner incisors bifid at their ex­
tremities' much larger and longer than the outer." 

Oolou1· above dark bro,vn throughout, belo\v a lighter shade of 
bro,,'n,. 

Di1nensions. Head and body 2'2 inches, tail 1'6, ear (from base 
of outer margin) 0'55, forearm 1'6. 

Distribution. Only found hitherto in the Khasi hills, south of 
Assam. The types, a male and female, in the Indian Museum, 
Calcutta, are the only specimens hit,herto 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 t.he first 
minute upper premolar, characteristic of those forms, is wanting. 

180. Vesperugo pachypus. The club-footed Bat. 

Vespertilio pachypus, Temmz'nck, Mon. Marn'J11. ii, p. 217, pl. 54, figs. 
4-6 (1835-41). 

Scotophilus fulvidus, Blyth, J. A. S. B. xxviii, p. 293 (1859); ide 
Cat. p. 33. 

Vesper us pachypus, Dobson, P. A. S. B. 1871, p. 212. 
Tylonycteris pachypus, Peters, MR. Akad. Bert. 1872, p. 704; 

Blyth, Ma'ln, Biril8 Butma, p. 23. 
Vesperugo pachypus, Dobson, Mon. A8. Chi,,'. p. 115; id. Cat. ChiI'. 

B. M. p. 208; A nde1'8on, Cat. p. 126; Tlto'Jna8, 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 slightly 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, w hi ch is 
nearly straight, tip. rounded, outer margin convex and having a 
small lobe at the base. 

Crown of head v~ry fiat, muzzle broad, nostrils directed sOJnewhat 
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downwards. The under surface of the base of the thumbs and 
the soles of the feet expanded into fleshy pads. In some specimens 
the thumb-pad extends almost 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 bhort and feeble; postcalcaneallobe rudimentary. 
Only the extreme tip of the tail projects from the intE'rfemoral 
membrane. . 

Upper incisors all smaH, the inner bicuspid, the outer anteriorly 
placed and shorter than the smaller outer cusp of the inner; 
lower incisors not cro\vded. 

Oolour of fur moderately deep rich brown, with a rufous tinge 
above, paler below; dorsal hair a little paler to\vards the base. 

Dimensions. A felnale fronl Darjiling measures :-hend and body 
1·5 inches, tail 1·05, ear from crown 0·25, foreaI'n) 1'05. Dobson 
gives rather larger measurements :-head and body 1·75, tail 1'3, 
forearnl 1·1. 

Dist1·ibution. Eastern Himalayas (Darjiling), Manipur, Tenas­
seriln, Mergui Archipelago, Andaman Islands, and probably the 
Burmese and Malay 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 noctula. The 110ctule Bat. 

V' espertilio noctula, Scll1·eb. SiiufJeth. i, p. 166, p1. 52 (1775). 
Vesperugo labiata, Hod.qson, J. A. S. B. iv, p. 700 (1836). 
Noctulinia noctula, IJlytlt, J. A. S. B. xiv, p. 340; ide [tat. p. 30; 

Jerdon, MaUl. p. 36. 
,,,. esperugo noctula, IJobson, .llIon. As. Cltl~r. p. 88 ; id. Gat. G/dr. B. M. 

p. 212; Anderson, Cat. p. 120; Srlllly, J. A. S. B. }"i, pte 2, p. 250. 

Fig. 93.-Hend of V"cspcJ'ugo noctula. (Blasius, Siiugeth. Deutschlands.) 

Ears thick, broadly rounded above, nearly as brond as long, 
extending very lit.tle beyond the eye \vhen laid for,,·ard; outer 
Inargin convex and reflected backward, slightly notched belo,v the 
base of the tragus, forming 8 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, curved inwards, broadest 
near the top, which is round; outer margin very convex, with a 
small pointed projection at the base; inner margin concave. 

Head broad and flat, the glandular swellings at the sides of the 
muzzle very pronounced; nostrils projecting and directed outwards 
and do\\'nwards, space between them concave. Thumb short, with 
a small callosity at the base. Feet thick, toes short. Wing­
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 th~n the 
inner, but much broader in transverse section at the base, and 
having the cro\vn hollowed out to receive the summit of the lo\ver 
canine. LO\\7er incisors with t.heir broad crowns parallel, oblique 
to the ja\v and overlapping each other. The first upper prell10lar 
very small, in the internal angle between the canine and the 
second prelnolar, which meet externally. 

OOlOU1' 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 brown. Some European 
examples are said to be reddish brown. 

Di1nensions. Head and body 3 inches, tail 2, ear from crown 0·38, 
forearm 2·1. 

Distribution. }"ound almost throughout the temperate Palrearctic 
region and widely spread in the l!:thiopian. This bat has been 
found. in Nepal and Sikhim, 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 sometinles 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. Large numbers are found hibernating 
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. G. Daniell, will be found in the Proc. Zool. Soc. for 
1834, p. ISO. He found only a single young in several' females; 
but Blasius states that t\VO are generally produced. The young 
are born blind and naked. 

182. Vesperugo leisleri. The hairry-ar'Jned Bat. 

Vespertilio leisleri, KuAZ, Deutsch. Flede'J"'ln. p. 38 (1817), 
Scotophilus leisleri. Blytlt, J. A. S. B. xxiv, p. 363; ~·d. Cat. p. 33; 

Jerdon, Ma'Jn. p. 34. 
Vesperugo leislen, Hutton, P. Z. S. 1872, p. 707; Dolison, Mon. As. 

Chi,·. p. 91; 'ide Cat. Ohi'}". 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 dentition. 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 hair passes on the underside 
behind the forearm to the carpus, hence the English name. 

Oolour of fur bright yellowish bro\vu above,,_light brown below, 
the basal three fourths of the hairs 011 both surfaces dark brown. 

Di1nensipns. IIead and body 2'4 inches, tail l'S, ear hOln cro"~n 
0'25, forearnl 1'65. 

Disi1-ilnttion. Europe and the temperat~ regions of A sial There 
are in the British l"luseum specimens collected by Hutton at 
Mussoorie, ",hence also the species was recorded by Blyth. It 
does not. appear to have been observed else\\,here in the Hhnalayas. 

Habits imperfect.ly kno\vn, Blasius saying that this species is n 
high-fl)Ter and tree-haunter like V. noctula; whilst Bell in his 
, British Quadrupeds' doubts its d \velling in trees, and states that. 
its flight is much less steady and po\verful than that of the noctule. 
It appears early in the evening. . 

There is in the British l\luseum a skin of V .imb'ricatus, marked 
Calcutta, and sent by Blyt.h 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, ,vhich is 
found in the Malay Peninsula and Java, may be recognized by its 
comparatively large "l'~ll-rounded ears, and its crescentie pointed 
tragus. 'fhe foren.rm measures ] '4. 

183. Vesperugo mordax. The grizzled Bat. 
? Scotophilus maderaspatauus, Gray, List Ma112 .. B. M. p. 29 (1843), 

no description. 
Vesperugo mOl'dax, Peters, ~f B. Akad. RerUn, 1866, p. 402; 

Dobson, Rep. Brit. As/we. 1880, 1). 184; 1V. BI((/~f. J. A. S. B. 
lvii, pt. 2, p. 265. 

Pipistrellus Rustellianus, Dobson, P. A. S. B. 1871, p. 213. 
Ve,sperug'o maul'us, Dobson, Mon. As. Cldr. p. 99; Z"d. Cat. Cldr. 

B. ~~{. p. 218, pal'tim, nee Blasius; AndeJ'soil, Cat. p. 12i. 

Fig. 94.-Hend of Vc"sperugo 'J}loraa3,\ (Dobson, 1\'1011. A.s. Ohir.) 

Ears thick, broad, triangular, rounded off above, extending when 
laid for\vard nearly half\vay between the eye and the nostril; outer 
Inargin straight or concave above, convex and folded back belo\v, 
distinctly notched below the base of the tragus, and tel'Juinating in 
a smnlliobe behind the angle of the mouth; inner margin straight 
above, convex below, \vith It rounded basal lobe. 'l'ragus broadest 
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above the middle of the inner margin, \vhich 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. 

l\fuzzle broad and fiat, nostrils opening on a level with the 
muzzle. Wings from the base of toes. Postcal~aneallobe well 
developed, rounded. Last caudal vertebra free. 

Upper incisors nearly equal in lp,ngth, inner bifid; the outer cusp 
smaller, directed in\vards, and disappearing with age. Lower 
incisors overlapping eRch other. First upper premolar small, quite 
internal to the tooth-row, but visible from without. 

Oolour of fur black or dark sooty bro\vn, the hairs on the back 
behind. the shoulders and on the lower parts \vith light grey tips. 
Mem branes black; ears, nose, and skin of face the same. 

Di1nensions. Head and bo.dy 1·9 inches, tail 1·6, ear frOlll crOWll 
0'35, forearm 1·55. 

Distribution. India (Kumaun, Sind, Allahabad, Deccan, Khasi 
hills, Assam) and Java. Probably throughout the Oriental region, 
replacing the Palrearctic V. ntaurus (or V. savii), which is a sma119r 
species, widely distributed from the Canary Isles to China. 

184. Vesperugo amnis. 'l'lte cltocolctte Bctt. 
llipistl'ellus affinis, Dooson, P. A. S. B. 1871, p. 213. 
Vesperugo affinis, Dooson, J.lIon. As. Chi1·. p. 102; £d. Cat. (/Ili,.. B. 

M. p. 220; Anderson, An. Zool~ Res. p. 100, pI. iv, figs. 7, 8; id. 
Cat. p. 128. 

Ears broad, rounded, outer margins without emargillation or 
lobe, inner margins convex; a small tubercle with long hairs between 
the end of the outer margin aud the angle of the mouth. Tragus 
\vith the inner margin straight; outer margin convex above, and 
having a small pointed lobe at the base, tip rounde~. 

Head flat; glands at the side of the muzzle much developed so as 
to produce a depression in the middle of the face behind the 
nostrils; anterior portion of face almost naked. The nostrils open 
sublat.erally. Wing-membrane from the base of the outer toe, 
\vhich is shorter than the others. Feet small. Tail long, of nine 
vertebrro, the last free. Upper incisors nearly equal in lengbh; 
first upper premolar minute, internal. 

Colour of fur chorolate-brown above, lighter· on the head and 
neck; belo\v dark bro"'n, \vith light brown or ashy tips; on t.he 
pubes and along the thighs white or very pale buff. 

Dintensions. Head and body 1'9 inches, tail 1'65, ear fron1 base 
of outer margin 0'6, forearm 1'55. 

Distribution. Bhamo, Upper Burnla. A single specimen, now in 
the Indian Museum, Calcutta, was obtained by Dr. Anderson. 

The above description is that of Dobson, slightly condense~. 
This bat is distinguished.from V. mordax by colour, by the want of 
a notch in the outer ear-margin, and by the number of caudal 
vertebrre. 
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185. Vesperugo circumdatus. The black Bat. 

\Tespertilio circumdatus, Tem1ntnck, Mon. Ma1n. ii, p. 214, pl. 53, 
figs. 3, 4 (1835-41). 

Vespel'ugo circumdatus, Dobson, Oat. Cllb'. B. M. p. 221. 

Ears with rounded tips, outer margin concave below the rounded 
tip, then convex, notched opposite the base of the tragus, rermi­
nating in a convex lobe; inner margin straight above, convex below. 
~rragus broadest about the middle of its inner nlargin, ternlinating 
above in an acute angle, inner margin slightly concave, outer with 
a lobule at the base. 

Nostrils scarcely projecting, opening sublaterally, the space 
bet\veen them concave. Terminal third of the muzzle half naked. 
Wings from the base of the toes; no post,calcaneal 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\yeen the closely approximated canine and second 
premolar. Lower incisors transversely placed at right angles to 
the ja\vs. 

Oolour of fur above intensely black, the extreme tips of some of the 
hairs bright ferruginous; beneath dull black, the tips of the hairs 
gt"eyish. Membranes black. According to Temminck the black ears 
are lllargined by \vhite, but this is not seen in dried specimens. 

Dinzensions of type froln Java. Head and body about 2'4 inches, 
tail 1'3, ear from base of outer 111argiu 0'5, forearm 1'5. In the 
only Indian specimen kno,vn the forearm 111eaSUres 1'65. 

Distribution. India and J aya. The only specimen l{llO"~ from 
India is one presented by J erdon to the British lVluseulll, and. t.his 
has no locality at.tached, but in all probability it was collected in 
Southern India. 

186. Vesperugo ceylonicus. Kelaart's Bat. 

Scotophilus ceylonicus, Kelaa'rt, P1·od. p. 22 (1852). 
VeSpel"ugo indlcus, Dobson, Gat. Ohir. B. M. p. 222 (1878). 
Vesperugo ceylonicus, W. Blanf. J. A. S. B. lvii, pt. 2, p. 265. 

Ears snbtriangular, extending when laid forward t\VO t·hirds the 
distance from the eye to the nostril; t.ips rounded, both margins 
nearly straight below the rounded tip; the basal lobe scarcely 
convex, outer margin COllCaye, not notched, opposite the base of t.he 
t.ragus. Tragus varying but little in breadth for some distance 
above the base of the inner Inargin, \vhich is straight. ; outer margin 
convex above, meeting the inner in an obtuse point, n,nd bearing a 
distinct triangular lobe at the base. 

Muzzle broad, sides swollen, middle of upper surface depressed. 
Wing~ from the metatarsus. Postcalcaneal lobe ,,7ell developed. 
Extreme tip of tail free. 

Inner upper incisors bifid, the outer pair but little shorter than 
the outer and smaH cusps of the inner, and exceeding t.he inner in 
cross section at the base. The crown of the outer incisors is 
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hollowed out, as in V. noatula, to receive the point of the lower 
canine, and thus may appear bifid or trifid. 

Oolour of fur reddish brown above, hairs of the same tiut from 
base to tip, pale brown below; the tips rather paler than the basal 
portion of the hairs. 

Diulensions of a male from the W yuaad. Head and body 2 inches, 
tnil 1'6, ear from crow~ 0·45, forearm 1'65, tibia 0'58. 

Distribution, Ceylon and the Malabar coast of India. A speci­
lllen presented by Sir W Elliot to the British Museum and 
labelled Madras is probably from the 'Vestern Ghats. 

187. Vesperugo abramus. The Indian Pipist'relle. 

? Vespertilio de Ooromandel, F. Cuv. Nouv. Ann. Mus. Hist. Nat. i, 
p. 21 (1832). 

Vespertilio imbricatus, Te'Jn1ninck, Mon. Mam. ii, p. 216, nee Horsfield. 
Vespertilio abramus, Tmnrninclr., ih. p. 232 (1835-41). 
Vespertilio coromandeliclls, Blyth, J. A. S. B. xx, p. 159 (1851). 
? Myotis parvipes, Blyth, J. A. S. B. xxii, p. 581; Jerdon, Mal1l. 

p.46. 
Scotophilus coromandelianus, Blyth, Oat. p. 33; Jerdon, Mam. p. 35. 
Vesperugo imbl'icatus and V. micl'opns, Hutton, P. Z. S. 1872, 

pp. 707, 708. 
Vesperugo abramus, Dohson, Mon. As. Ohir. p. 97; Cat. Ohir. B. M. 

p. 226; Anderson, Oat. p.129; Scully, J. A. S. B. lvi, pt. 2, p. 250; 
W. Blanf. J. A. S. B. lvii, pt. 2, p. 266. 

Ears subtriangular, rounded at the tips, when laid forward ex­
tending to about hal£\vay between the eye and the nostrils, outer 
margin nearly straight or slightly concave; the concavity opposit.e 
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, glandu1"r s\vellings on the sides \"ell 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. Feet sm~ll. Wing­
Inembrane fro)u 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. 

Oolour of fur dark brown above, a little paler below; head and 
neck often with a yello\\ish tinge. All the basal portion of the 
hairs, frequently amounting to three fourths of their length, black. 

Dimensions. Head aud body 1'8 inches, tail 1'4, ear from crown 
0'3, forearm 1'3. 
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Dist1·ibution. This is perhaps the commonest bat in India, and 
appears to be found t.hroughout the Peninsula, Ceylon, and Burma. 
It ascends the Hilualaya to ut least 7000 feet, and is Inet with 
commonly in Sind and the Punjab. Beyond Indian limits it in­
habits the whole Oriental region and a considerable part of the 
Palronrctic, its range extending to Northern Australia in one 
direction, and, in the summer at all events, to Centra] Europe and 
even to Sweden in the other. 

Habits. Probably one cause why this species is 80 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 ,voods, 
and flying early in the evening, often close to human habitations. 
It frequently comes into rooms at night. Its flight is very quick, 
bu t . very irregular; after going a sh ort distance it often drops 
suddenly, doubtless in order to seize an insect, and it frequently 
keeps about the saIne spot for a considerable titne. I cannot say 
that it hibernates in India, but certainly this and other bats dis­
appear ahnost entirely during the cold senson from November to 
the end of February in N ortherll India. In telnperate climates it 
is said to sleep throughout the winter. Blasius found t,vo young in 
all pregnant females exaulined by him. 

188. Vesperugo pipistrellus. The co·nunon Pipistrelle. 

,r espertilio pipistl'ellus, Schl·cb. Siiugtl,. i, p. 167, pI. 54 (1775). 
~ Vespertilio pallidiventlis, Hodgson, Calc. Journ. N. H. iv, p. 286 

(no desCliption; see Biytll, J. A. S. B. xx, p. 150, note). 
l\Iyotis pipistrellus, Blyth, J. A.. S. B. xxi, 1). 360; ide Cat. p. 3.5. 
'~esperugo pipistrellus, Dobson, .lotIon. As. (1li1'. p. 95; ide (/at. Olti,.. 

B. M. p. 223; ide Secon~ Yarkand M£ss., Mal1t. p. 11; Anderson, 
Cat. p. 128; Seully, P. Z. S. 1881, p. 200; W. Bla1if. J. A. S. B. 
lvii, pt. 2, p. 267. 

Ears subtriangular, tip rounded, outer margiu nearly straight for 
one third,its length belo\v the rounded tip, then suddenly curved 
out into °a prominent lobe. There is a slight concavity opposite 
t.he ba@e of the tragus, and in front of this a prolllinellt convex 
lobe. Tragus very similar to that of V abl'ltn~US, but the inner 
margin is less concave. Muzzle better clad than in V abrarnus. 

Inner upper incisors bifid, the outer cusps smaller and posteriorly 
sItuated; each outer incisor sOluetinles as long as the outer cusp of 
the inner, sOIlletimes shorter. In an other details of st.ructure this 
bat agrees ,,:ith V abranuts. 

Oolo1.o· of fur 1110derately deep rufous-brown above, paler belo\v ; 
basal half to three fourths of all hairs black. Specimens from dry 
sandy districts are paler, sometimes ahnost white below. 

DinunsioHS. Head and body 1'65 in~hes, tail 1·4, ear from crown 
0·3, forearm 1·25. 

Dist'ribution. The Palrearctic region, generally distributed. 
Within Indian limits this species has only been recorded with 
('ertainty 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 vAry quick turns and 
descents. It is said to live chiefly on gnats, and Jnay be seen 
hawking then) on summer 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 ~'arm 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. The white-bordered Bat. 

Vespertilio kuhlii, Natterer, Kuhl, Deutsche Fleik~/rm. p. 55 (1817). 
Pipistrellus lepidus, Blyth, J. A. S. B. xiv, p. 340 (1845). 
N ycticejus canus, Blyth, Cat. p. 32; Jerdon, Mam. p. 38. 
Scotophilus lobatus, Jerdon, t. c. p. 35 (? Gray, List Mam. B. M. 

p.29). 
Vesperugo (Pipistl'ellus) leucotis, Dobson, J. A. S. B. xli, pt. 2, p. 222. 
\tesperugo kuhlii, Dobson, Mon. As. Ohit". p. 94; ide Cat. Chir. B. M .. 

p. 230; ide J. A. S. B. xlvi, pt. 2, p. 311 ; Anderson, Oat. p. 131 ; 
Scu1ly, A. M. N. H. sere 5, vol. viii, p. 223 (1881); W. Blanf. J. 
A. S. B. lvii, 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 belo\v the tip, "ith 
a slDall emargination opposite the base of the 

.... tragus, and a not very prominent lobe (much less 
FIg. 90.-~ead of convex than i in V. abramus) at the end behind 

v. kukh. (Dob- th 1· f th th I . 1 son, Mon. As. e ang e 0 e mOll. nner ma;gln near y 
Chir.) st·raigbt. Tragus rounded at the tIp, broadest 

below the middle of the inner margin, which is straight; outer 
Inargin 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 V. abramus. The outer upper incisors 
are very short., only about one fourth the length of the inner, which 
are long and pointed, not bifid. 

Oolour of fur yellowish or greyish brown above, paler, often whitish, 
below, the basal two thirds to three fourths of the hairs black, both 
nbove and belo\v. Some specimens are much darker than others. 
Membranes anq ears usually dark, the hinder border of the inter­
felDoral and wing-membranes more or less bordered \vit,h \vhite. 
In specimens from Cutch, Sind, Baluchistan (P'i]n'strellus lepidus, 
Blyth, P. leucotis, Dobson), and the neighbouring. countries the tips 
of the fur are light yello\vish brown, the ears, interfemoral and 
antebrachial membranes, and \vjng-membrane near the sides of the 
body are white, and the remainder of the wing-membrane traversed 
by white re~iculatioDs. 

z 
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Dimensions. Head and body 1-75 inches, tail 1-5, ear from crown 
0-4, forearm 1-4. 

nisttibution. Europe south of the Alps, Northern Africa, and 
Southern Asia. In India this species is widely, perhaps generally 
distributed, being comlnon in Sind, the Punjab, and t.he neighbour­
ing countries, and recorded fr.om 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. abrarnus, but less 
rapid and \"ith rather fe"rer 8u~den turns. The female h~s been 
found, both in Europe and Indla, to have two young at a blrth. 

190. Vesperugo annectens. 1'he inte'·'1nediate Bat. 
Pipistrellus annecta.ns, Dobson, P. A. S. B. 1871, p. 213. 
Vesperugo annectens, Dobson, Mon. As. C/tir. p. 116; ide Oat. (}hir. 

B. M. p. 234; Anderson, Oat. p. 132. 

Fig. !lB.-Head of ~Tesperllgo annectens. (Dobson, Mon . .As. Chir.) 

Ears bluntly pointed, the tips rounded, outer margin hollowed 
out ituluediately belo\v the tip, then convex, again slightly con­
cave opposi~ the base of the tragus, and terminating in a small 
rounded lobe. Tragus long, subacutely pointed, inner margin alnlost 
straight, outer slightly convex, with a small rounded lobe at the 
base. 

Head slightly elevated; the fur covers the whole 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 with hair than the upper surface. 
No postcalcaneallobe; extreme tip of tail free. 

Upper incisors nearly equal, the inner pair slightly notched at 
the extremity. First upper premolar minute, placed slight.ly inside 
the tooth-ro\v, but distinctly visible from without. 

OOlOU1· of' ~ur, so far as can be ascertained from a specimen in 
spirit, dark brown above "'ith paler tips; beneath bro\vn, the tips 
reddish. 

Di'l1'te'ltSions. Head and body 2 inches, tail 1'6, ear from base of 
outer margin 0'6, forearm l·S. 

Dish-ibution. N llga hills, Assam. The only ~pe~imen obtained 
is in the Indian Museum, Calcutta. A skin, probably belonging 
to the saIne species, is anlongst Mr. I-Iodgson's Nepal collections in 
the British Museum. 
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This species has the dentition of Vesperugo' and the hairy face, 
the ear, and tragus of Vespertil~o. The above is Dobson's description, 
slightly abridged. 

191. Vesperugo tickelli. Tickell's Bat. 

Nycticejus tickelli, Blytlt, J. A.. S. B. xx, p. 157 (1851); ide Cat. 
p. 31; Kelaal·t, Prod. p. 24. 

Nycticejus isabellinus, Blyth, HOI'~fteld Cat. p. 38 (no description). 
Vesperugo tickellit, Dobson; Mon. A.s. Chir. p. 113; ide Cat. Ckir.· B. 

M. p. 240 ; ide J. A. S. B. xlvi, pt. 2, p. ~12 ; A.nderson, Oat. p. 132. 

Ears oval, rounded at the tips, extending when laid for\vards to 
about half\vay bet\veen 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 or Vesperugo tickelli. (Dobson, Mon. As. Chir.) 

Muzzle blunt, swollen at the sides, slightly depressed above in 
the middle. Wings from the base of the toes. A distinct post­
calcaneal 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. No anterior upper premolar. 

C'olour of fur light greyish brown above, generally wit~ 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. 

Dirnensions". Head and body 2·6 inches, tail 2, ear from cro\vn 0'4, 
forearm 2'1. 

Distrihution. Peninsula of India (Nusseerabad in Rajputana; 
Bombay; Chybassa, Jashpur, Sirguja in S.W. Bengal), Ceylon, 
Andaman Islands, and near Moulmein in Burma. 

192. Vesperugo blanfordi. Limborg's Bat. 

Vesperugo (Hesperoptenus) blanfordi, Dobson, J. A. S. B. xlvi, pt. 2, 
p. 312; ide Cat. Ohir. B. M. p. 242; Anderson, Oat. 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 terlninating abruptly 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 ,vide apart, semilunate. Feet 
very sma]], the sole of the feet forming a cushion, probably adhesive, 
but not expanded as in V. pachypus. Postcalcaneallobe very large, 
broader than the foot, and with a median cartilaginous support, 
the extrelne tjp of the t.ail alone projecting. In all other details, 
this species, though less than half the size, exactly resembles V. 
tickelli, and the dentition is similar, the outer incisors being 
proportionally even smaller and placed Dl0re behind the inner. 

Oolour of fur dark reddish brown above, slightly paler beneath. 
Dimensions. Head and body 1·75 inches, tail 1·1, ear from base 

of outer mal"gin 0·45, forearm 1·1. 
Distribu.tion. The type was obtained by Mr. Lim borg east of 

Moulmein in Burmah, together with V. tickelli; another specimen 
has been found at J ohore in the Malay Peninsula. 

Genus NYCTICEJUS, Rafinesque (1819). 
Syn, Scotophilus, Leach (1822). 

Head short and broad; ears far apart, usually short, rounded at 
t,he tips, generally \vith the basal lobe of the inner margin ,yell 
developed and its inner termination free; trngus well developed; 
muzzle broad and swollen, nearly naked; nostrils near together, 
opening by simple lunate apertures in front or sublaterally, 

l\1:elnbranes thick and leathery, as a rule quite naked, the fur 
confined to the body. Wing-nlembranes from the base of the toes. 
Lin) bs stout. Tail long, but shorter than the head and body. 

D t OtO • 1-1 1-1 1-1 2-2 3-3 F ·lk en 1 lon : 1. 6' c. 1-1' pm. 2-2 or 2 2' m. 3-3. ~ om" upper m! -
incisors. Upper incisors long, unicuspidate, wit.h their bases usually 

a b 
Fig. 98.-a, Skull of N!JcticeJus kuldi. b, Upper canine and inoisor teeth. 

close to those of t.he canines. Upper premolar (or second, if there 
are t,\vo) 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, 
sere 2 a, ix, p. 88) that the genera Scotaphilus and NycticeJu8 must 
be reunited. 

Synopsis of Indian, Oeylonese, ancl Burmese Species. 

A. Two upper premolars on each side; forearm 
1'4 ..•.. . .. 

B. One upper premolar on each side. 
a. Basal lobe of ear angular; tragus ,vi th a 

prominent rib across front l.iurface; fore-
arm 1·9 to 2·7 inches . . . . . 

b. Basal lobe rounded; tragus without rib. 
a'. }f\1r without white spots. 

a". Basal lobe of ear terminating intern­
ally in a rounded free lobule in 
front of tragus; forearm 2·2. 

b"• Basal lobe rounded, not produced in-
ternally; forearm 1·4 ... 

h' Fur with whit~ spots; forearm 2'3. 

N. dormeri, p. 319. 

N. kuhli, p. 320. 

N. emarginatus, p. 321. 

N. pallidus, p. 322. 
N. ornatu..~: p. 322. 

193. Nycticejus dormeri. Dormer's Bat. 

Scotozous dormeri, Dobson, P. Z. S. 1875, p. 373. 
Vesperugo dormeri, Dobson, Mon. As. Chi1'. p. 118; ~·d. Oat. 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 basallobe-i outer margin concave opposite the base of 
the tragus, and ending in a rounded lobe. Tragus straight, pointed, 
a snlalliobe at the base of the outer rnargin, 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. Postcalcanea.l 
lobe distinct. Tip of the tail projecting. 

A single large unicuspidate upper incisor on each side close to 
the canine directed forward and in ward. Lower incisors crowded, 
middle pair larger than the others, all distinctly trifid. Two. upper 
prelnolars, first very minute, second large, not quite close to the 
canine. First lower premolar broader, but shorter thnn the second. 

Oolowr of fur above dark bro\l'n with ashy tips, below dirty \\rhite, 
the basal portion of the hairs very dark brown. 

Dimensions. Head and body about 1-75 inches, tail about ] -25 
forearm 1·4. 

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 bet\l'een that genus and Nyoticejus. 
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94. Nycticejus lmhli. Tlte common yellow Bat. 
Scotophilus kuhlii, Leach, Tr. L. S. xiii, p. 72 (1822); W. Blanf. 

J. A. S. B. lvii, pt. 2, p. 267. 
Vespel'tilio tenlmincldi, Horsf. Res. Java (1824). 
N ycticejus heathii, Horsf. P. Z. S. 1831, p. 113. 
Vespertllio belangeri (andV. noctulinus ?), Is. Geoffi" Belanger, 1'oy 

Ind. Or. pp. 87, 92, p'l. 3 (1834). 
Scotophilus temmincl~i, qardor, J. A. S. p. xv, p. 1~5; Dobso~, 

P. Z. S. 1875, p. 3,0; 'ta. Mon. As. Cltrl'. p. 120; ld. Cat. Chu·. 
B. M. p. 258; Anderson, Cat. p. 133. 

Nycticejus heathi, N. belangeri, and N. luteuo, Blyth, J. A. S. B. xx, 
p. 157. 

Nycticejus temmincki, N. Baveolus, and N. castaneus, Horsf. Cat. 
pp. 37, 38. 

Nycticejl1s heathii and N. belangeri, Kelaart, Prod. p. 23. 
Nycticejus temminckii, Blytll, J. A. S. B. xxi, p. 345. 
N ycticej us heatbii, N. Illteus, N. temminckii, and N. castaneus, Blyth, 

Cat. pp. 30, 31; Jerdon, M aln. pp. 37, 38. 
Nycticejus luteus, Hutton, P. Z. S. 1872, p. 706. 

Ears short, extending hut little in front of the eyes "Then laid 
forward, subtriangular, the tips rounded, outer margin belo\v t.ip 
nearly straight, deeply notched opposite the base of the trngus and 
terminating in a very convex lobe; upper half of inner margin of 
ear-conch slightly convex, then there is a blunt obtuse angle, and 

the lo\ver 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, narro\v and attenuate to\vards 
the slightly rounded tip, much curved for­
,vard and inward; inner margin concave, 
outer convex with a small lobe at the base; 

Fig. 99.--IIead of N. kuhli. from the base of the inner margin a narrow 
(Dobson, Mon. As. · t·b th f t Ohir.) promlnell rl passes across e ron sur-

face, sloping somewhat upwards. 
Muzzle thick; head broad; face nearly or quite fiat, no depression 

behind the muzzle or in the middle. PostcalcRneal lobe narrow. 
Only the extreluity of the tail projecting. The fur is short. 

Skull t.hick, 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 teet.h in contact; t.here is a distinct 
but not Jarge expansion behind the base of each upper incisor, 
forming a cingulunl. One upper premolar. First lower premolar 
sInn]}, appearing as if compressed between the canine and second 
prell1olar, ,vhich is higher ~han the molars (fig. 98, p. 318). 

Colour of fur variable, generally yellomsh brown above, the basal 
portion of the hairs paler, dull buff or yello\vish grey belo\v. The 
colour of the upper surface, however, varies to deep or bright 
chestnut, golden brown, or to greyish bro\vn, whilst the 10~'er parts 
are yellow or dirty w bite. 

DimensiO"18 very variable. In a specimen of ordinary size the 



NYOTIOEJUS. 321 

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 fenlales, with a forearm 
froID 2-4 to 2-7. These have generally been separated as a distinct 
species under the name of N. llecttlli, but Dobson has classed them 
as a variety.. I cannot but think he is right, though certainly the 
difference is very remarkable. 

Dist1·ibut-ion. The whole 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 saiel by Hutton to ,occur 
at low elevations not exceeding about 3000 feet on the Western 
Himalayas_ I cannot find it recorded from Nepal or Sjkhim. 

Habits. 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 
wanting in any collection of Indian Ohiroptera. 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 fiye or six in outhouses, sheds, verandahs, temples, &c. In Java, 
according to Horsfield, it collects by hUI).dreds in the trunks and 
hollo\vs of trees, and feeds chiefly on " white ants." 

l\fr. Oldfield Tholnas has recently ascertained that the immature 
type of Scotophilus lcuhlii in the British Museum undoubtedly 
belongs to the present species. 

195. Nycticejus emarginatus. The large-eared yellow Bat. 

Nycticejus emarginatus, Dobson, P. A. S. B. 1871, p. 211. 
.Scotophilus emarginatus, Dobson, .iWon. As. Clli1\ p. 123; ~·d. Cat. 

·Chi,.. B. M. p. 262; Anderson, Cat. p. 136. 

Ears large, with broadly rounded tips; inner margin con vex, 
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 broad and flat; muzzle thick and obtuse; glands of the 
upper,lip largely developed, forming rounded prominences between 
the nostrils and eyes. Last tail-vertebra free. Fur short and close. 

Oolour of fur throughout at the base dark ferruginous brown, 
then buff, on the upper parts alone yello\vish-brown tips -are added. 

Di'lnensions. Head and body 2·9 inches, tail 2'~, ear (from base 
of outer margin) 0'85, 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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196. Nycticejus pallidus. The cle.fJert yellow Bat. 

Scotophilus pallidu~, Dobson, Mon. As. O"hi1'. p. 186; ide Cat. Chir. 
B. M. p. 264; ide J. A. 8. B. xlvi, pt. 2, p. 310; Anderson, Oat. 
p. 137. 

Ears thick and short, tips broadly rounded, margins convex, 
basal lobe round; outer margin emarginate opposite base of tragus 
and ending in a con vex 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. kuhli. Tip of the tail free. 
Oolour of fur above light chestnut-brown, beneath brownish buff, 

basal portion of hairs on both surfaces pale buff. In SOlne specimens 
t he fur and membranes are ull pale buff throughout. 

Dirnensions, Hend and body 2 inches, tail 1'4, ear from cro\vn 0'35, 
forearm 1'4. 

Dist'ribution. Sind and the Punjab. 

197. Nycticejus ornatus. The harlequin Bat. 

Nycticeju8 ornatus, Blyth, J. A. 8. B. xx, pp. 159, 517, xxvi, p. 285; 
ide Cat. p. 30; J(frdon, M a1n. p. 39. 

Nycticejus nivicolus, Hodgson, Horsfield, A. M. N. H. (2) xvi,,1855, 
p. 104; Jerdon, l. c. p. 39. 

Scotophilu8 ornatus, Dobson, P. Z. 8.1875, p. 371; ide Mon. As. Chir. 
p. 124; 2·d. Cat. Chi" .. B. M. p. 265; Anderson, An. Zool. Res. 
Il. 99; ide Cat. p. 137; W. Elanf. J. A. 8. B. lvii, pt. 2, p. 268. 

Ears of moderate size, subtrinngulnr, with rounded tips; outer 
Inargin 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, ending in a \\'ell-rounded basal 
lobe~ the free inner extremity of which is a rounded point. Tragus 
long, bluntly pointed, inner margin nearly straight, becoming con­
('ave ahove, outer margin convex, ending in a pointed projecting 

lobe at the base. 
M uzzle broad, much s \vollen, nearly naked; 

the swollen terminal naked portion stan-ds 
out abruptly, above and at the sides, just in 
front of t·he eyes, from the hinder part of the 
face, which is covered above with long hair; 
sides of the face thinly clad. The fur gene­
rally softer and longer than in N. kuhli. Tail 

Fig.l00.-Heudof lt
T

.01'. long, only the tip free. 
Adlai .~~Ob80n. Mon. The premaxillary bones are more de-

s. 11. veloped than in N. kuhli9- )tnd the incisors 
are separated froln the canines by a space, even at the base. 

Oolour of fur bro\vnish yellow above, alJll()st orange-hrO\Vll, with 
some ,vhite spots; the hairs dark brown at the base, then isabelline 
the tips bro\vnish yello\v. A small elongate patch of pure whit~ 
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 shoulder. 
I n front of each shoulder 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 bro\vn. The 
size of the \vhite patches varies, being larger in males; in females 
t.he markings are much less distinct. The limbs and digits and a 
variable portion of the membranes are sometimes ta\\7ny 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 or Upper Burma and Yunnan. According to Jerdon, 
this bat inhabits warm valleys near Darjiling, whilst Hodgson's 
Nycticejus nivicolus, which an examination of Hodgson's drawings 
in the British Museum shows to be the same, is said to be froln 
the northern :t;egion of the Sikhim Hima1aya near the SOO"'s_ 
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 
se8. 

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, \\lith a circular orifice opening more 

Fig. lOl.-Skull of Harpyiocepllal'lts cyclotis. x 2. (Dobson, l\ion. As. Chir.) 

or less laterally, the outer Dlargin cleft; end of the nosebet,veen 
the nostrils concave. Ears thin, generally covered with glandular 
papillm; tragus long, attenuate towards the tip, and inclined out­
wards. Thumb very large, with a large strongly curved cla\v. 
Wings broad; interfemoral membrane much covered with hair 
above. 

D t -ti · - 2-2 1-1 2-2 3-3 U .. en I on. I. 6' c. 1-1' pm. 2 2' m. 3-3. pper 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 nostri1s. 
The species range from Tibet and Gilgit to Ceylon and the Malay 
Archipelago, keeping to the hill-tracts. 

Synopsis of Indian, Oeylon.ese, and BU1~teSe Species *. 
A. Upp~r third of outer margin of ear-conch 

concave or emarginate. 
a. First upper prelllolar not so high as second; 

forearm 1'4 inches . . . . H. tubinal'is, p. 324a 
h. Fir~t and second upper premolars equal in 

height. 
a'. Ears narrow, pointed; forearm 1'3. H. griseus, p. 325. 
b'• Ears broadly rounded off above; fore-

arm 2 .. •. H. Jlarpyia, p. 325. 
B. Upper third of outer margin of ear-conch 

con vex or straight. 
a. Colour ferruginous red above; forearm 1'3. H. eyelotis, p. 326. 
h. Colour brown above; forearm 1'3 H. leueofjastel', p. 327. 

I am unable to concur in the reasons which induced Dobson 
and Peters to prefer HarpyiocephaZus to .1l1.urina, both names having 
been proposed in the same paper; but it appears to me bet.ter to 
continue the use of the first ternl no,,? that it has, thrpugh Dob­
son's important monographs, obtained general acceptation. 

198. Harpyiocephalus tubinaris. Scully~s tube-nosed Bat. 

Hal'piocephalus tubinaris, Scully, P. Z. S. 1881, p. 200. 

Muzzle narro\v, elongate, hairy. Ears moderate, rounded off at 
the tips; the outer margin is slightly ell1arginate in its upper 
third, then moderately convex, again slightly convex opposite the 
middle of the t.ragus, and it terlllinates in a convex lobe in front 
of the base of the tragus; inner margin convex, "rith a distinct 
spur-like process pl~ojecting near the base. Tragus moderately 
long, tapering above, \vhere it curves out\vards; a small pointed 
lobule above the base of' the outer margin, succeeded by a well­
Inarked emargination; above this the tragus attains its greatest 
breadth, oute~ margin above this straight at first, the upper half 
concave; inner margin nearly straight at the base, the upper two 
thirds concave. 

Wings from the side of the proximal phalanx of the outer toe; 
extreme tip of tail projecting. Interfemoral melllbrane naked 
above except at the base between the thighs; \ving-mem branes 
clothed close to the body. 

Outer upper incisor distinctly shorter than the inner. First 
upper premolar shorter than the second, which is nearly as high 
as the canine; last molar a simple transverse plate. 

* Mr. O. Thomas has just found, he infornls Dle, amongst Mr. Fea's collec­
tions from ]{arennee, a new Harpyiocepkalus allied to H. auratus from Eastern 
Tibet. .A description will be published in the .Annali Mus. Oiv. Genova, 
sere 2 a,. vol. x. 
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Oolour of fur greyish brown above, white below; the basal half 
of the hairs blackish brown.above, dusky beneath. 

Dimensions. Head and body 1'8 inches, tail 1·4, forearm 1·4. 
Distribution. The only specimen hitherto recorded was obtained 

by the describer Dr. J. Scully at Gi1git. 
This species is .allied to the Malay H. suillus, but differs in 

the ear being less emarginate and furnished \vith a basal spur, in 
colour, &c. 

199. Harpyiocephalus griseus. Hutton's tube-nosed Bat. 

:r.lurina grisea, Hutton, P. Z. S. 1872, p. 712. 
Harpiorephalus griseus, DO~8on, Mon. As. Ckir. p. 154; ide Cat. 

Cl,i1'. B. M. p. 280. 

Head conical, muzzle narro\y, hairy. Ears smaU, narrow, bluntly 
pointed, \vith narrowly rounded tips, upper third of the outer 
margin angularly emarginate, middle third conyex, lo\\"er straight, 
ending opposite the base of the tragus, which is pointed and 
slightly curved outwards. 

Wings from the base of the toes. Extrenle tip of tail only free. 
Interfemoral membrane densely covered above \vith rather long 
hair, which, ho\vever, thins out towards the posterior margin. 

Upper incisors large, conical, nearly as long as the canine, the 
inner. slightly the larger and having a sbort posterior blunt cusp 
arising from the cingulum. Upper premolars equal to each other 
and to the canine in height. Lower canine short. 

Oolour above dark brown, with the ends of the hairs yellowish 
bro\\~n; belo\v similar, but the tips are ashy grey. 

Dimensions. Head and body 1'4 inches, tail 1·1 (according to 
Hutton 2 inches and 1), ear outside 0'3, forearm 1-35 . 

.Distribution. The on1y specimen known was taken at an elevation 
of 5500 feet by C~ptain Hutton at Jeripani near Mussoorie in the 
N.W. Hinl::tlayas. 

200. Harpyiocephalus harpyia. The hairy-winged Bat. 

Vespertilio harpia, Ten~minck, Mon. Mam. ii, p. 219, pl. 55, figs. 5, 6 
(1835-41). 

Noctilinia lasyura, Hodgson, J. A. S. B. xvi, p. 896 (1847). 
Lasiurus pearsonii, H01·sfie.ld, Cat. p. 36; Blyth, J. A. S. B. xx, 

p. 524; Jerdon, Mam. p. 40. 
Vespertilio pearson ii, Tomes~ P. Z. S. 1858, p. 87; Blytll" C'at. p. 34. 
:r.furina harpia, Dobson, P. A. S. B. 1873, p. 109. 
Harp~ocephalus harpia, Dobson, Mon. As. Oln"r. p. 155; ide Oal. 

Char. B. M. p. 281; Anderson, Cat. p. 138. 

Muzzle thick and blunt, thinly clad in front of the eyes and on 
t.he 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 the 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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nliddle. 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 ",-hole upper surface of 
the interfemoral membrane, the legs, and 
the ",-ing-membrane as far a..q beyond a 
line drawn from the middle of the 
humerus to the outer toe, being very 
dense upon the calcanea and bacl{s of the 
feet. Beneath, the interfemoral mem­
bran~ bears only a few short scattered 

Fig, I02,-Head of H. nar- h ' I 'd f h the 1 
pyia, (Dobson, Cat. Chir. alfS. nner S1 e 0 ear-conc In y 
B. M.) 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. 

Oolour of fur above brownish grey with a ferruginous tinge, 
hairs with \vhite tips being intermixed on the head, neck, and 
shoulders; hair of lo\ver back, interfemoral and wing-membranes 
deep bay. Lo~'er surface of body grey. 

Dhnensions. Head 'and body 2'5 inches, tail 2, forearm 2, ear 
outside from head 0·4. 

Distribution. Found at Darjiling and on the I(hasi hiIlR, also in 
Sumatra, Java, and Alnboyna. A specimen in the British Museum 
labelled Malabar Coast may be from t.he hill-range of the Western 
Ghats. Probably this handsome bat is \videly distributed in the 
hill-tracts of India and Burma. 

Habits. Nothing is kno\vn 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 H. ltarpyia may feed on beetles with very 
solid \ving-cases. 

201. Harpyiocephalus cyclotis. The 'round-eared tube-nosed Bat. 

Murino. suilla, Blyth, Cat. p. 34; Jerdon, Ma'ln. p. 41; nee Vespertilio 
suillus, Temm. 

~Iurina cyclotis, Dobson, P. A. S. B. 1872, p. 210; ide J. A. S. B. 
xlii, pt. 2, pI. xiv, fig. 14. 

IIarpiocephalus cyclotis, Dubson, Mon. As . . (}/u'r. p. 158; 'ted. Cat. 
C/dr. B. M. p. 282; Anderson, Gat. p. 139. 

Muzzle thick. Ears almost circular, margins convex throughout; 
there is a small bluut projection to the basal lobe of the inner 
margin, very different from the pointed spur of H. leucogaster. 
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 t.ip of tbA 
tail free. Interfemoral membrane hairy above, hair 
densest at the root of the tail, along the tibiro and 
calcanea. Backs of the feet also thickly furred. 

Fig. l03.-Ear 
of H. cyclotis. 
(Dobson,Mon. 
As. Chir.) 

Upper incisors long and slender, the outer the 
shorter. First and second upper premolars 8~beq ual, 
the first a little the smaller, and a.bout half as high 
as the canine. 

Colour of fur above dark brown with ferruginous, 
or sometimes with yello,,7ish-brown tips, below paler 
brown. 

Dimensions. Head and body 1·7 inches, tail 1·5, forearm 1·3, 
ear from crown outside 0·37. 

Distribution. A purchased specimen in the British l'J useUln is 
said, apparently on fair authority, to be from Ceylon. All the 
other kno\vn examp]p.s are froln the Si){him Himalayas. 

202. Harpyiocephalus leucogaster. The white-bellied 
tube-nosed Bat. 

~Iurina leucogaster, A. Milne-Edwards, NO'ltv. -:!-1·ch. Mus. vii, B.1!1l. 
p. 91 (1871) ; Rech. Mam. p. 252, pI. XXXVll B, fig. 2, XXXVll c, 
fig. 3. 

Hal'pyiocephalus huttonii, Peters, P. Z. S. 1872, p. 711. 
Harpiocephalus leucogaster, Dobson, Mon. As. Cklr. p. 157 rid. 

Cat. Chir. B. M. p. 283; Scully, J. A.. S. B. lvi, pt. 2, p. 251. 

Muzzle thick. Ears oval "'ith convex margins; near the base 
of the inner margin a small pointed process projects. Tragus 
attenuated above, pointed and curved out\\'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. cyclotis. 

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. 

Oolour of fur above bro\\rn, not dark, the hair greyish at the 
"base; beneat.h, the throat, chest, and abdomen are "'hitish, the sides 
of the body pale brown. 

Dimensions. Head and body 1'9 inches, tail 1'5, forearm 1·3, 
ear from cro\vn 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 Darjiling 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 Hying about the ceiling as most bats do.-

Two other species of the genus, H. suillus found in the Malay 
Archipelago, and H. auratus from Eastern Tibet, may hereafter be 
found \\lithin Indian limits. Both are small forms with a narrow 
Illuzzle. 

Genus VESPERTILIO, L. (1766). 

Synl Tl'ilatitus, Myotis, Gray. 

Muzzle long, face hairy; the glandular prominences on each side 
between the eye and the nostril much less developed than in Ves­
perugo, and scarcely increasing the breadth of the face; nostrils 
not prolonged, opening sublaterally by crescentic apertures; cro\vn 
of the head but slightly raised above the face. Ears separate,­
longer than broad, generally longer than in Vesperugo, the internal 

Fig. lO·!o--Skull of VespC'rtilio, enlarged. (Blasius, Saugeth. Deu schlands.) 

basal lobe angular, the external margin of the ear-conch terrninating 
belo\v the base of the tragus or llery slightly in front, and not 
cai·ried far for,vard 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. 

D t it" "2-2 1-1 3-3 3-3 Th · · en 1 ·lon: 1. -6-' c. 1-1' pm. 3-3' m. 3-3" e upper InCIsors 
sllbequal, 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; lo\ver outer 
incisors much larger than the inner. The first and second upper 
premolars smal1, the second al\\'ays smaller than the first, often 
lninute and internal to the tooth-ro\v. 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 upper ja\v. The last upper molar is rather less in section than 
half the next. 

1~he genus Vespertilio, 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 
Ohiroptera. 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 than those belonging to Vespm·ugo, 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 Vespertilio are difficult to classify and distinguish. 
Those with larger feet free from the wing are s~id to be dwellers 
in caves, whilst the slnaller-footed forms, with the wing-mem­
branes from the base of the toe8, live mainly in trees. But no 
definite line can be drawn in the case of either the characters or 
the habitat. 

Synopsis of Indian, Oeylonese, and Burmese Sl)ecies. 

A. Foot large, measuring from wrist to end of 
claws more than t length of foreal'm. Cal­
caneum extending fully t the distance from 
ankle to tail. 

a. Wings from ankles or It little above. 
a'. Second premolar above and below mi­

nute, inside the tooth-row; forearm 
about 1'6 inches .. , . . . . . V. hassel#, p. 330. 

b'. Second premolar in the tooth-row, visible 
froDI outside; forearm about 1'45, . V. longipes, p. 331. 

b. Wings from side of foot immediately below 
ankle. 

a' Ears laid forward extend to end of nose; 
forearm about 1'45 .. .. V. daubentoni, p. 331. 

b'. Ears extend beyond end of nose; forearm 
about 1'45 . .. •.. . •• . . . V. megalopu8, p. 332. 

B. Foot moderate, less than 1 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 ~remolar at least double 
second in heIght; forearm about 2'25 V. 'I1tur(nus, p. 334. 

b'. Two antelior upper premolars subequal, 
both small; forearm about 2'2. V. dobsoni, p. 335. 

b. Wings from base of outer toe. · 
a' Wing-membl'anes particoloured orange 

and black; forearm about 1'9 . . V. jormosu.s, p. 335. 
h' Wing-membranes the same colour 

throughout. 
a". No postcalcanenllobe. 

a. Terminal half of fur on lower sur-
face white; forearm about 1'35 V. nipalensis, p. 333. 

~. Fur of lower surface dark brown 
with ashy tips; forearul about 1-35 V. 11l!Jstacinus, p. 336. 

b". A postcalcaneallobe; forearm about 
1'25 •• V. '1l'1,uricola, p. 337. 
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203. Vespertilio hasselti. Van Hctsselt's Bat. 

Vespertilio hasselti, Temminck, Mon. Mam. ii, p. 225, pI. lvi, figs. 7,8 
(1835-41); Blyth, Ma1n. Birds Burma, p. 23; Dobson, Mon. As. 
Chir. p. 126; ide Cat. Ckir. B. M. p, 291. 

Muzzle blunt, glandular area between the eyes and the nostrils 
leather tumid, and face in front of the eyes almost naked. Ears short, 

laid forward each extends halfway between the eye and 

Y
_ the. nostril; tips broadl~ rounded, .the outer margin 

._ ~. straIght from near the tlP 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 

Fig 105 -Ear front of the inner margin, which is con vex throughout. 
of·V. k'f1sselti. Tragus moderately long, rather bluntly pointed, inner 
(Dobson, Cat. ~argin straight.; outer slightly convex, ,vith a trian­
Ohir, B, M,) gular lobe at the base. 

Wings from the ankles; calcaneum very long; 
feet very long and slender; interfemoral membrane forming an 
acu te angle behind. Fur very short. 

The second premolar in both ja\\ys very minute and difficult to 
see, even ,vith a lens; it is, both above and below, place.d in the 
angle bet\veen the first and third premolar. 

Colour of fur greyish brown above, dirty \vhite below; all the 
basal portions of the hairs dark bro\yn on both surfaces. 

Dirnensions_ Head and body 2'1 inches, tail 1'75, ear outside 
from the cro,vn 0-45, forearm 1'6. 

Dist'r1'bution. l\Ialay Peninsula, SiaDl, Sumatra, Java, &c. A 
specimen from BurDla, the exact locality not recorded, is in the 
British Museum. 

Externally this species is a VeSpel"ugo, and it ,,'as long referred 
to that genus, of which it has the nearly naked face and short 
ears, ,vhilst the second lo\yer premolar is much more Ininute than 
in any other VeslJertilio. That the distinction of these genera by 
the dentition is artificial, especially when the teeth are mere rudi­
ments, is sho,,'n by such instances as are afforded by the present 
form and by Vespe'l"ugo ctnnectens. 

V. adve't"sus, Horsfield (not of Temminck), has an extensive 
ra1lge from Siam to South Australia, and may very possibly be 
found in Burnla; indeed it is 'Possible that it Dlay be the Myotis 
bel'cl-nlorei of Blyth (Cat. p. 35) from Schwe Gyeng. This species 
'vas, ho,vever, so inlperfectly described (J. A. S. B. xxviii, p, 293), 
that as the specimens haye unfortunately been lost, it is no\v 
impos~ible to identify it, and its being referred to Myotis suggests 
that it ,,'as lnore probably an ally of V. mystacinus, The bat 
called V adve1'SUS by Temminck, Blyth, Cantor, J erdon, and others 
,vas V 1nU1~icola. 

'fhe true V. aclve'rsus has a foot measuring 0·48 inch, ,yings 
froln the nnldes, a very long calcaneum, an oval ear \vithout emar­
gination, a moderately long pointed tragus with the inner mar~in 
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straight and the outer slightly convex, and an extremely small 
second upper premolar, quite inside the tooth-row; the second 
lo,ver premolar, though sDlall, being in the tooth-ro\v. The colora .. 
tion of the fur is very dark brown; the length of the forearm 
1·5 inches. 

204. Vespertilio longipes. Tlte K(tsltmi1~ cctve Bat. 

? Myotis theobaldi, Blyth, J. A. S. B. xxiv, p. 363; ide (Ja"t. p. 36, 
note; Jeraon, Mam. p. 46. 

Vespertilio macropus, Dobson, P. A. S. B. 1872, p. 209, nec Gould. 
Vespertilio longipes, Dobson, P. A. S. B. 1873, p. 110; ide Mon. As. 

Clti,.. p. 131; t·d. (Jat. CII/ir. B. M. p. 294; Anderson, Oat. p. 139; 
W. Blanf. J. A. S. B. lvii, pt. 2, p. 269. 

Crown of head considerably raised; tnuzzlo narrow, pointed, 
hairy; nostrils projecting slightly, and opening sublateral1y \vith a 
hollow bet\veen tbem. Ears extending, when laid forward, to the 
end of the muzzle; narrow, tapering, the tips narro\vJy rounded 
oft; upper half of the outer nlargin concave, lo\ver half convex, 
inner convex throughout. Tragus long, slender, tapering towards 
the tip, which is rounded off; the outer margin has t\VO 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 t:!.le upper 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, forearlD 1'45, 

foot 0'4. 
Dist1·ibution. The types were obtained at the caves of Bhima 

Devi, Kashmir, elevation 6000 feet. 
It is probab1e that Myotis theobaldi, obtained from caves near 

Matur Nag, N. of Islamabad, Kashmir, was the same as V longipes, 
for the two agree in dimensions anet both are characterized by 
large feet; but it is impossible to identify Myotis theooalcli, for the 
types have been lost, and it was said to be extremely close to 
the pipistrelle, from which V. longipes differs considerably in 
structure. 

205. Vespertilio daubentoni. Tlle wate~ Bllt. 

Vespertilio daubentonii, Leisler, Kuhl, Deutscne Flederln. p.51, pI. xxv, 
fig. 2 (1817); Dobson, Mon. As. Chi,.. p. 132; ide Oat. 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; calcaneum long; last two 
vertebrre projecting from the interfemoral membrane. The face 
in front of the eyes half naked; glandular area bet\Veell eyes and 
nostril rather tumid. 

Upper incisors subequal in size, their cusps diverging widely. 
Second uppel- premolar in the tooth-row, fully visible froIn \vithout, 
and about one third the height of the first. 

Oolour brown, usually snuff-brown above, dirty white belo,v; 
basal half or n10re of all hairs dark bro\vn. 

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 Palooarctic 
region. This species has not been recorded from the Himalayas, 
but., strange to say, two specimens were obtainet1 in Tenasserim by 
1\1r. Limborg. 

H((bl~t8. 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 a.re so common over \vater. 
It rests mainly on trees. It appears soon after sunset as a rule, 
and after hunting oyer \vater for a time returns to hang on a 
branch before it issues again in search of food. 

20S. Vespertilio m'egalopus. The narrow-eal"ecl water Bat. 

Vespel'tilio luegalopus, Dobson, A. M. N. H. (4) xvi, p. 261 (1875) ; 
ide Oat. Chi,.. B. M. p. 298. 

Very similar to V. daubentoni, but the ears are 
longer, much narrower, and more acut.e, and laid 
for\vards extend beyond the end of the nose; the 
upper t,hird of the inner margin of the ear-conch 
is straight instead of being COllyeX, R,nd the tip is 

Fig. IOG.-Ear narrowly rounded oft'. The tragus is longer, nar-
of V. mega- ro\ver, and quite obtuse, the upper third of its 
lOPlts

C
' (Do~- inner margin slightly concave, but the extremity 

son, at.Ohlr. is not directed in\vards. 
]3. M.) Wing-membrane from just below the ankle. 

The first and second premolars are proportionally smaller, and 
the second is more inside the tooth -ro w than in V. da ltbentoni. 

Di'mensions. Head and body 1'65 inches, taill'S, ear from cro\vn 
0·5, forearm 1·45 . 

.Distribution. Kashmir. The collection containing this and other 
species ,,'as purchased by the British Museum and supposed at the 
time to be African, but it has since proved to be from Kashlnir. The 
present is one of the few species included that has not been 
met with in other Kashmir collections. 
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207. Vesperiili.o nipalensis. The Nepctl Bat. 
Vespertilio pallidiventris, Hodgson, Calc. Jou1'n. N. H. iv, p. 286 

(1844) (name only). 
Vespertilio nipalensis, Dohson, P. A. S. B. 1871, p, 214; id, Mon, As. 

C/u'r. p. 141; ide Cat, Chir. B. M. p. 302; Ande1'son, Oat. p. 140; 
Scully, J. A. S. B. lvi, pt. 2, p. 253. 

Muzzle narro,v, 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 hollo,ved out beneath the tip~ which 

Fig, l07.-Head of Vespertllio nipalensis. (Dobson, Mon. As. Chir.) 

projects outwards considerably, lower half of outer m~rgin convex, 
terminating, without any lobe, in front of the base of the tragus. 
The tragus is long, narrow, pointed, and curved slightly outwards; 
a small lobule at the base of the outer margin. 

Wings from the base of the toes. Fur 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 lo\ver jaw resembling 
premolars; the first and second premolars are minute, and in the 
upper jaw scarcely distinguishable without the aid of a lens. 

Oolour of fur above black with brown tips; below pure white, 
the basal two thirds of t.he hair being black. 

Dimensions. Head and body 1'65 inches, tail 1'35, ear from base 
of outer margin 0-6, forearm 1-35. 

Dist'ribution. The only specimen knO'YD, now in the Indian 
Museum, Calcutta, is from Katmandu, Nepal. 

The above description is taken from Dobson's. I 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 dese'rto1·um, Dobson (see Cat. Chir. 
B. M. p. 304), the type of which was obtained at J alk, within the 
Persian f.rontier, and \vhich was subsequently classed by the 
describer as a subspecies or variety of the European V. etnarginatus. 
V desertorurn 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 t.he nostrils, and with the outer margin of the ear-conch 
deeply and 8ubangularly emarginate about one third below the tip_ 

2-A 2 
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The tragus is long, attenuate, and pointed. Wings from the base 
of the toes. }'orenrln 1·75 inches. 

208. Vespertilio murinus. The Cmn11l0n European Bat. 

,r espel'tilio lllurinus, L. Syst. Nat. edt xii, i, p. 47, partim (1766); 
Scll1"eb. Siiugetll. i, p. 165, pI. Ii; Dobson, Mon. As. Cldr. p. 137 ; 
~·d. Cat. Cllir. B. M. p. 309; Ande1'son, Cat. p. 141. 

,Tespel'tilio blythii, T01nes, P. Z. S. 1857, p. 53; Jerdon, Manl. p.45 ; 
l-I1.ltton, P. Z. S. 1872, p. 709. 

1\Iyotis Dlul'inus, Blytll, J. A. li. B. xxi, p. 300; ~·d. ('at. p. 35; 
Jerdon, ~Ia'ln. p. 46. 

Vespel,tilio africanus, Dobson, A. lJL N. II. (4) xvi, p. 260 (1875); 
ide Cat. Chi}'. B. M. p. 310. 

Cro\vn of the head slightly raised. Muzzle blunt, area bet\veen 
eye and nostril some\vhat tumid, the sides of the face and end of the 
nose above ha1f naked, but there . are some long hairs on the upper 

lip. Ears large, extending to just beyond the 
end of the muzzle \"hen laid forw·ard, or, in 
lIinlalnyan specimens, just extending to the 
nostrils, the tips bluntly pointed; inner margin 
of the ear-conch Dloderately convex to the base, 
,,-here the basal lobe joins at a right angle; outer 
luargin concave belo,v the tip, the upper half \vavy, 
the middle convex; there is a shallow notch 
opposite the base of the tragus, followed by a 

F · 108 E f convex lobe terminating opposite the base of the 
19. .- • nr 0 • • T .. £ d t I th 1~ 1Jlurin1ls. (Dob- luner margm. _ raglls 0 rno era e ~ng., 

SOll, lIon. As. Chir.) nar1'o\y, attenuate above and subacutely pOInted; 
inner Dlargin nearly or quite straight; outer ,vit h 

a small basal lobe, then convex for about half its length, becolning 
straight abo,·e. 

Wings froID the Inetatarsi. Only the extrenle tip of the tail 
projects frolll the interfenloral membrane. Basal portion of inter­
femoral ,,~ell clad with hair aboye. 

The first upper premolar is about half the height of t.he third; 
the second is quite small, but not minute, it is usually some,vhat 
inside the tooth-line, in the angle .between the first and third. 

Oolour of fur greyish to reddish. brown, not dark, above, very 
pale brown to sullied ,,,hite belo,v, the base of the hairs dark 
throughout. 

Dimensions. Head and body of a InaIe from J{ashmir (preserved 
in alcohol) 2'6 inches, tail 2'2, ear from cro,,'"n 0·65, forE'srm 2·25. 
In fresh specinlens, according to IIutton, the head and body 
Ineasured 3 inches, tail 2!. 

Distribution. The Palrearctic region generally, as far north as 
Southern England, Denmark, &c. This species has been found in 
Kashmir by Sir O. B. St. John, and at Mussoorie, in the Himalayas, 
by Hutton. The type of V. blytltii was said to be from N usseer­
nbnd, in Rnjputana, but this locality I think requires confirmation. 
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The Kashmir variety has somewhat shol'te:t ears, and in some cases 
a more pointed tragl~s than the normal fo~·m. 

Habits. V. murinus 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 J\:ept with it in confinen1ent, and devours some of the flesh. 
The female has one young, \vhich is generally found clinging to 
the mother from the end of May till well into July. 

209. Vespertilio dobsoni. The Oha1nba Bat. 
,T espertilio murinoides, Dobson, J. A. S. B. xlii, pt. 2, p. 205 (1873) ; 

ide Mon. As. Oldr. p. 138; id. Oat. Chi1'. B. M. p. 310, nee Lartet, 
1851. 

Vespertilio dobsoni, Trouessart, Cat. Mcan. p. 88 (1879). 

"Ears slight.ly shorter than the head; general form of the ear­
conch triangular, \vith 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, 
,vith a faint concavity opposite the base of the tragus. The tragus 
is slender and acutely pointed, ,vith a quadrangular lobe at the 
base of the outer margin." 

"The first upper premolar is very small, scarcely visible from 
,vithout, and not much larger than the second." 

Oolour of fur dark brown above, with light brown tips; beneath 
dark bro,vn, almost black, ,vith greyish tips. 

D'imensions of an adult felnaie :-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 kno\vn. 'rhis ,vas pro­
cured at Chamba (N.W. Himalaya), at an elevation of ~OOO feet. 

The type of this species may possibly be an aberrant individual of 
JT. nntrinus, but the differences appear too great. The description 
is copied from Dobson's, as I have not examined the specimen. 
The name V 1nurinoides 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, Hodgson, J. A. S. B. iv, p. 700 (1835) ; Blytn, 
J. A. S. B. xx, p. 158; Dobson, Mon. As. (J/lir. p. 140; id. Cat. 
Chir. B. M. p. 311; Anderson, Cat. p. 142; Scully, J: A. S. B. lvi, 
pt. 2, p. 254. 

Keioivoula pallida, Blyth, Cat. p. 34 (1863). 
Murina formosa and I{erivoula pallida, Jercion, Mam. pp. 42, 43. 
Vespertilio auratus, Dohson, J. A. S. B. xl, pt. 2, p.186, pI. x, figs. I, 2 

(1871). 
I{erivoula formosa, Hutton, P. Z. S. 1872, p. 711. 
Vespertilio dobsoni, Anderson, Cat. p. 143 (1881), nee Trouessalt, 

1879. 
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}'ace 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 out\vards; outer margin of ear-conch con­
cave, with a ,vavy outline in the upper half, t.hen con vex, and 
terminating opposite the base of the tragus in a sIn all lobe folded 
hl,vards. Tragus long, narrow, obtusely pointed, inner margin 
straight, outer with a very sluall lobule at the base, then conyex, 
becoming straight above. 

Wing-membrane very broad, attached to the base of the outer 
toe. ]\u· thick and \"\'oolly . Nearly half the interfemol'al mem­
brane is thickly clad ,vith hair above, backs of toes the same. 
Dentition as in- V ?nurinus, the second upper premolar mhiute. 

OOlOlt1· of fur above fa,vn-colour to golden bro,vn, below paler. 
and ,vhitish. Some specimens are tinted ",ith rusty red. The 
dorsal hairs have sometimes the basal third dark brown. The 
membranes (including the ears) are orange "ith the exception of 
black triangular areas bet,veen 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 Om"ivoula picta. 
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·.:J. 

Distribution. IIimalayas near Mllssoorie up to 5500 feet, Nepal, 
Sikhim, Assam, Khnsi hills, Bengal (Calcutta" Purneah, Chybassa), 
and China. 

V dobsoni of Anderson appears to me to be founded on a very 
large individual of V .. fo1·nlosus ,vith the forearm 2·15 inches long. 

211. Vespertilio mystacinus. The 'l,vltislcered Bat. 
,r espel'tilio mystacinus, L~isler, IU~nl, peutsclle Flef/er'Jn. p. 58 (1817) ; 

Dobson, Mon. As. C}ur. p. 133; ~d. Cat. (Jh~r. B. M. p. 314;' 
Scully, J. A. S. B. lvi, pt. 2, p. 254. . 

Vespel'tilio siligorensi~ (and V. daljelingensis P), !l0dgson, H01·sj. 
A. M. N. H. (2) XVI, p. 102 (1855); Jerdon, Ma1n. pp. 44, 45. 

Crown slightly raised above the face, \vhich is covered with long 
hairs throughout do\vn to the edge of the upper lip; muzzle narro\v. 
Ears, ,vhen laid for,vard, extending beyond the end of the nose, 
tips rounded; upper half of outer margin of ear-conch deeply 
concave \vith a wavy outline, lower half abruptly convex, ,vith a 
distinct small lobe at the base. Tragus attenuate above and 
subacutely pointed; inner margin straight; outer \vith a small 
lobule at the base, then sloping out\vards to the broadest part of 
thn tragus, opposite about a quarter the height of the inner margin, 
thence, after a brief convexity, sloping up\vards and in,vards to the 
encl. 

'Vings from the base of the toes. A slight .projection froln 
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the intenemoral membrane at the end of the calcaneum. The last 
caudal vertebra free. 

Upper incisors subeq ual, diverging, all bifid. The first upper 
premolar is twice the height of the second, and scarcely one t.hird 
the height of the third; the first t\VO slightly internal. 

Oolour of fur brown, more or less rufescent above, greyish below, 
basal portion of hairs dark bro\vn or black throughout. 

Dim_ens ions. Head and body l'S inches, tail 10 55, ear from 
cro\vn 0'5, forearm 1'35. These are from a Nepal speciInen, 
European individuals as a rule are smaller. 

Dist1-ihutiono Throughout the greater portion of the Palrearctic 
region, extending to the Himalayas, where, however, this species 
has hitherto been found in Nepal and Sikhim 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, 
,vooden roofs, &c. It flies s,viftly, often over water, and appears 
early in the evening. 

212. Vespertilio muricola. The 1nustachioecl Bat. 
Vespel,tilio adversus, Te'l121nz'nck, Mon. Ma1n. ii, p. 221; Blytlt, 

J. A. S. B. xxi, p. 346; zed, Cat. p. 35; Je1"don, Man~. p. 45; Hutton, 
P. Z. S. 1872, p. 710; nee Horsfield. . 

Vespertilio lllurico1a, Hodgson, J. A. S. B. x, p. 908 (no descl'iption) ; 
Gray, Cat. Ma1n. ~·c. Nepal and Thibet, 1846, p. 4; Dobson, Mon. 
As. Chi}'. p. 134; ide Cat. Ohir. B. M. p. 316; Anderson, Cat. 
p. 142; SC'lllly, J. A.. S. B. lvi, pt. 2, p. 255. 

Vespertilio caliginosus, T01nes, P. Z. S. 1859, p. 73; Jerdon, Mam. 
p.44. 

Vespertilio (ptel'nopterus) 10 bipes, Peters, M B. Akad. Betl. 1867, 
p.706. 

Vespertilio blanfordi, Dobson, P. A. S. B. 1871, p. 214. 
Vespertilio Inoupinensis, A. Milne-Edwards, Reelz. Marn. p. 253, 

pIs. xxxvii A, xxxvii C. 

Muzzle narrow; face covered ,vith long hair, on the glandular 
area bet\veen each eye and nostril and on the upper lip the cover­
ing is t.hin, 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 

,-;f'J . ',c'· nlargin of the ear-conch is straight for a third of 
.. ~ its length belo\v the tip, then convex, straight again 

towards the base, the angle of the basal lobe some­
\vhat rounded; outer margin deeply concave wit.h 

Fig. 109.-~ar of a \vavy outline below the tip and for about a third 
v. IJnur'lcola. of its length, then convex, slightly emarginate 
WJbsBn'M ~at. opposite the base of the tragus and ending in a 

r, .. 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. 



338 VESPERTILIONIDJ£. 

Wings from the base o~ the outer toe; tail not projecting 
beyond the interfemoral membrane. A small convex postca1-
caneallo be. 

Second upper prell10lar slightly within the tooth-row, minute, 
scarcely visible without a lens. 

Oolour of the fur above black with pale tips; below, basal 
portion of t.he hairs black with asby tips; membranes intensely 
black. 

Di111ensioJts. Head and body 1'75 inches, tail 1'5, ear froln 
cro\vn 0'42, forearm 1'3. · 

Disi1·ibution. The greater portion of the Oriental region. In 
the lIinlalayas t.his species has been found at M urree, Dalhousie, 
Simla, und MU8soorie, in Nepal, and in Sil{hhn, at elevations up to 
fully 8000 feet; also at Calcutta, in ChuHa N ngpur, in Ceylon, 
Arakan, Tenasserim, and the Mergui Archipelago, and, outside 
Indian limits, in Eastern Tibet, the Malay Peninsula, Java, Sumatra, 
Borneo, and Celebes. 

No description of this bat ,vas given by Hodgs_on, and Gray's ,vas 
imperfect, though it ~ay be accepted, as a type exists in the 
British l\fuseum. 

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 it,s movements. Like Vespe1·ugo n~icrolJus (V a b1·ct1nus) , 
,,,hen touched it opens the mouth ,vide, without emitting a sound, 
or maldng the loost attempt to escape or bite." 

Genus CERIVOULA, Gray (1842). 

Syn, Kerivoula, GI'ay, 
l\iuzzle narro\v; skull concave bet"reen ~he nose and o1'o,,,n. 

Glandular region bet,,·een the eye and nose sillall, not prominent; 
Inouth ,,,ide, t.he upper lip and angle of the mouth thickly fringed 
,vith long hairs. Nostrils circular, opening sublaterally close to 
the margin of the upper lip. Ears with the outer margin COIning 
for\vard, so as ill great part to conceal the tragus ,vhen vie,ved from 
the side, and terminating abruptly in a deep lobe, not separated 
by n notch or concavity from the upper portion of the ear-Inargin, 
110r carried for\vard to near the angle of the mouth; ear-conch 
thin, diaphanous, studded ,,,ith glandular papillre, from \vhich hairs 
arise. 'fragus extreme~y long, narro\v, and acutely- pointed. 
Me In branes of \vings and interfemoral area largely developed; 
calcaneum long and st,rong, curved back\vards; 110 postcalcaneal 
lobe; tail equalling or exceeding the head and body inlengt.h. 

D t 'ti' - 2-2 1-1 3-8 8-8 - TT -Z- b en 1 on: 1. -0-' c. 1-1' pm. 3-3' m, 3-3' as In yespel'tl lO, ut 
the upper incisors are parallel, not divergent, and the second 
upper premolar, though smaller than the third, is never minute. 

This genus is essentially tropical, and inhabits the Oriental, 
Ethiopian, and Australian regions. Three species are recorded 
from British India and its dependencies. 
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Synopsis of Indian, Oeylonese, and Bu,rmese species. 

A. Whig-membranes particoloured orange and 
blacK • . . . . . . . .. 

B. Wing-membranes of the same colour through-
0. piela, p. 339. 

out .. .... '.' .. 
a. The ear, when laid forward, does not ex­

tend to the nostril; forearm 1'4 
h. The ear extends to the 'nostril; foreaI'lll 1'7. 

C. llardwickii, p. 340. 
C. iJapillosa, p. 341. 

213. Cerivoula picta. The painte(l Bat. 

Vespel'tilio llictus, Pallas, Spiel Zool. fasc. iii, p. 7 (1767). 
Kerlvoula plcta, (}anior, J. A. lS. B. xv, p. 185; Blyth, J. A. S. B. xx, 

p. 158; £d. Cat. p. 34; Kelaal't, Prod. p. 25; Jerdon, Mam. p. 43 ; 
Dobson, Mon. As. Chir. p. 146; ~·d. Cat. Oltir. B. M. p. 332; 
Anderson, Cat. p. 144. 

Kehel vulha, Cingalese. 

Ears Inoderately long, reaching when laid forward to halfway 
bet\veen the 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; outer margin concave 
just below the tip, then coming forward with ,a bold convex sweep 
and terminating abruptly mid\vay between the base of the tragus 
and the angle of the mouth. ~rragus very long, the outer margin 
,vithout a basal lobe, but with a projecting point opposite the base 
of the inner margin, from this point the outer margin slopes 
straight up\vards to the fine pointed tip; inner margin straight 
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 011 the upper lip and above the middle of the nose. Hair 
is thinly scatt.ered over the \ving-membranes near the body, and 
on the upper surface of the interfemoral; the toes are densely 
clad, and a t.hick short fringe of hair extends along the posterior 
margin of the calcaneum and interfemoral membrane_ 

Inner upper incisors long and pointed, each ,vith a basal cusp 
posteriorly and externally situated; outer incisors about equal in 
lengt.h to the basal cusps of the inner. First and second upper 
premolats subequal. 

Oolour 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 \vith orange spots, except along both sides of 
each finger, 15he margin of the forearm, and along the body, \"here 
the colour is orange. 

Dimensions. Head and body 1'5 inches, tail 1'7, forearm 1-4, 
ear from crown outside 0'4. 

Dis~ribution. Widely distributed in India, Ceylon, and Burma, 
being recorded from Sikhim, Calcutta, Dacca, J eypore, Born bay, 
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Madras and the Malabar coast, Ceylon, where it appears to be 
common, and Burma. Rare in the drier parts of India. 

Habits. This very richly-coloured bat is said to be often found on 
plant.ain trees (:bfusa), and its Cingalese name, of ,vhich the generic 
term applied by Gray is probably a corruption, means plantain 
bat. When disturbed in the dnytime, o. lJicta looks, as J erdon 
relnarks, 1110re HIre a large butterfly than a bat. The brilliant 
coloration is ShO\l'l1 by S,vinhoe to be very simi1nr to thnt of S01l1e 
dpud leaves, und consequently to be protective. 

214. Cerivoula hardwickii. H(l'I'dwicke's Bat. 
Vespertilio bal'dwicldi, Horsfield, Res. Java (1824). 
I(el'lvoula hardwickii, Dobson, Mon. As. Chi,'. p. 148; f·d. Cat. (}hi,', 

B. M. p. 335; Anderson, C~tt. p. 145. 
I{el'ivoula fusca, Dobson, P. A. S, B. 1871, p. 215. 

Ears a little long~r than in A, lJicta, but not extending to the 
nostrils ,vhen laid forward; tips thoroughly rounded, inner margins 
regularly convex from end to end; outer margins deeply concave 
belo\v the tip, then much expanded, even more so than in O. picta. 
Tragus very long and much attenuated, inner margin straight, 
outer ,,,ith a small angular projection opposite the base of the 
inner margin, above this convex, the upper t,vo thirds concave, 
tip pointed. 

Fig. 110.-Hend of Cerivoula lla,.dwickii. (Dobson, 1\10n . .As. Ohir.) 

Thumb large. Wings from the base of the toes_ Posterior 
margin of interfemoral membrane finely crenulnted and fringed 
\vith very fe,,, hairs. All the membranes nearly naked, the fur 
being almost confined to the body_ 

Upper inner incisors ,vithout 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. 

Oolour of fur greyish bro,,'n above and below, the basal half dark 
bro\vn. Membranes uniformly darlr. 

Dinlensions. Head and body 1·5 inches, tail 1·7, ear from 
crown outside '0-45, forea.rm 1-4. 

Distribution. Probably throug~out the greater part of the 
Oriental region. A specimen, now in the British Museum, 'vas 
obtained by l\ir. Theobald in the Punjab on the Indus, another 
is froln Ceylon, and others are recorded from Assam and the 
I(hdsi hills, as \vell as fro In Cnmbodia, J ava, Borneo, &(t. 
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215. Cerivoula papillosa. The papillose Bat. 
Vesllertilio papillosus, Ternminck, Mon. J.Vam. ii, p. 220 (1835-41). 
Kerlvoula papillosa, 1'omes, P. ~. S. 1858, p'. 327; Je'rd?n, Maln. 

p. 43; Dobson, lJfon. As. Ghu'. p. 150; 'ta. Cat. Ghu'. B. M. 
p.337. 

Ears very similar to those of O. h(l1~d'tuiclcii but longer, extending 
to the end of t.he muzzle, and t.he outer margins dQ 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 \vith 
large and strong cla,,'s. Dentition, as in o. hardwiclcii, but 
upper incisors shorter. 

Oolo'lt), of fur on back glossy bro\vn, head and lo\ver parts paler 
and greyer, basal two thirds of the hair dark bro\vn throughout. 

Dimensio'll8. 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 Britieh Museum. Tonles also records one 
from Cey lon, but the identification is less certain, nor is it abso­
lutely proved that the first specimen was ·Indian, though this is 
probable. The only other known localities are Java and SUlllatra. 

This species is easily distinguished from O. ha1'd'tuiclcii by its 
much larger size and by its colour. 

There is another species, O. brunnea,Dobson, Cat. Chir. B. M. 
p. 334, closely resembling O. pieta 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 bro\vn, 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 uncert.ain 
\vhether 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 t.he mouth; tragus as in Vesperugo, .of modera.te 

Fig.1ll.-Skull of Miniopter'lls sckreibersi, X 2. (Blasius, Saugeth. Deutschlanc1s.) 

length, blunt, not attenuated above. Nostrils not tubular, cres­
centic. Muzzle broad; the median portion of the upper lip 



342 VESPERTILIONIDE. 

belo,v the nose forming a kind of depression sharply divided on 
each side from the more swollen lateral portions of the lip. The 
first phalaI;lx (middle joint) of the third or longest finger very 
short, less than one third the length of the second or terminal 
phalanx, \vhich is very long, and is folded in repose on the under 
surface of the ,ving, reaching beyond the middle of the metacarpal 
bone. The "'ings are att.ached to the inferior surface of the tibia 
j nst above the ankle, and connected with the interfemoral mem­
brane by a band of integument passing belo,v the tibia. Tail as 
long as the head and body, entirely contained ,vithin the inter­
felnoral membrane. 

D t 't' I' 2-2 1-1 2-2 3-3 
en 1 ·lon: 1. 6"' c. 1-1' pIn. 3-3' lll. 3-3' 

But a single representative is found in India. This has the 
SRIne range as the genus and almost the widest range of any 
species in the Order, being found in Southern Europe, Asia, Africa, 
lVladngascnr, and Australia. 

216. Miniopterus schreibersi. The long-winged Bat. 

Vespertilio schreibel'sii, Natterer, Xuhl, Deutsche Flederm. p. 41 
(1817). 

Vespel'tilio fllli~inosa, Hodgson, J. A. S. B. iv, p. 700 (1835). 
Scotophilus fuhginosus, Jerdon, Manz. p. 36 (description incorrect). 
~liniopterus australis, Dobson, J. A. S. B. xl, pt. 2, p. 265, nee 

TOlnes. 
l\Iiniopterlls blepotis, Te1n1n., Hutton, P. Z. S. 1872, p. 709. 
l\linioptel'us schl'eibel'sii, Dobson, Mon.. As. Cllir. p. 160; z·d. Cat. 

Chir. B. M. p. 348; Anderson, Cat. p. 145; Scully, J. A. S. B, lvi, 
pt. 2, p. 256. 

Miniopterus pusillus, Dohson, Mon. As. C/tir. p. 162. 

Muzzle short; glandular area between the eye and nostril 
extending to the upper lip, prominent., thinly rlad, but bearing 
rather long hairs; forehead thickly clothed with long hair. Ears 
of a subtrigonally rounded form, only extending, when laid 
for\vards, to just beyond the eyes; t.ips indistinct, blunt; inner 
margin of the ear-conch yery convex, outer margin deeply notched 

Fig. 112.-Head of }'fin iopicl'llS scllJ'cibt1"si. (Blasius, Saugeth. Deutschlands.) 

opposite the base of the t.ragus and ending in a long convex lobe 
that extends from the base of the tragus to the angle of the 
mouth. Tragus rounde,d above, and "'ith the margins nearly 



EMBALLONURIDlE. 343 

parallel, the inner concave, the outer convex and \vithout any 
distinct lobule at the base. 

Wings to the ankles or rather higher. Fur soft, dense, and long. 
Oolour in Indian specimens generally dark brown, varying from 

reddish to blackish bro\vn above, the hairs of t.he same colour 
throughout; belo\v rather paler and greyer, with the basal portion 
of the fur dark. European and Nort.h-African specimens are grey, 
\vith the membranes pale and \vhitish, and similar individuals may 
be expected to occur in Baluchistan. 

Di'lrtensions. Head and body 2·3 inches, tail 2·3, ear from crown 
of head 0·25, 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 pusilltts only 1·6. 

Distl~ibution. Throughout Southern Europe, Southern (and great 
part of Central) Asia, Africa, Madagascar, and Australia. This 
species does not appear to be common in India: it has been 
recorded from Mnssoorie in the Himalayas, at 2000 to 7000 feet, 
also from Nepal, Ceylon, and Upper Burma, and the smaller 
variety pusillu8 from Madras and the Andanlan and Nicobar 
Islands. 

Varieties. The small variety just luentioned \vas at first 
referred by Dobson to M. australis, a snu111 species \vith the inter­
femoral membrane half covered \vith hair above, but subsequently 
regarded as a variety or subspecies of M. sch'reibersi, a vie\v in 
\vhich I agree, as the differences do not appear to me specific. 
There is a little more hair on the interfemoral lnembrane, but 
Himalayan specimens sho\v an intermediate phase. 

Habits. The long-\vinged bat is one uf the sw-iftest fliers in 
the Order, according to Blasius it almost resembles a swallow in 
its po\verful 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 \vith a specimen 
that \vas not infested \vith ticks. 

Family EMBALLONURIDJE. 
No nose-leaf. Ears often united; a tragus present, t.hough it IS 

SODletimes very small; it is frequently expanded above. Two 
phalanges in t.he middle finger, besides the metacorpal bone, the 
first phalange folded in repose on the upper surface of the meta­
carpal *. Tail partially free, either perforating the interfenloral 

* There are some exceptions, but not in India. In Rkinopoma the 
folding is less COlll plete than in other Indian gen~ra. 
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lnembrane and appearing upon its upper surface, or else produced 
far beyond its posterior margin. 

The number of teeth varies. The. muzzle is usually obliquely 
truncated, and projects IDore or less beyond the lower lip. 

This family, ,vhich is generally distributed throughout the 
tropical and subt.ropical regions of the world, is represented in 
India, Ceylon, and Burma by the following four genera, classed 
in t,vo subfamilies :-

I. Tail emel'ging from the upper surface of the 
interfemoral membrane, legs long, fibuloo 
very slender; upper incisors weak. . 

A. ~ail sho1'ter than interfemoral membrane; 
index finger fOrmed by metacarpal alone. 
I · 2-2 ., • t t a. nClSol's"6' upper InCIsors perSIS en 

b I · 1-1 •• d'd . nClsors 4' upper InCISors eCl UOUS 

B. Tail very slender, much longer than short 
interfemol'al membrane; index finger 
wi th a metacarpal bone and two pha.-
langes . . . . . . . . .. . . . 

II. Tail thicker than the thigh and produced 
far beyond the interfemol'al membrane, 
which it leaves at pOsierior· margin; legs 
short and stout; upper incisors strong 0 

A. Upper lip lnuch wrinkled vertically . 

Elnhallonul'inte. 

El\IBALLONURA. 

TAPHozous. 

RHINOPOMA. 

M olossince. 
N YCTINOMUS. 

Subfamily EMBALLONll RIN.tE. 

Genus EMBALLONURA, Temm. (1838). 

Ears arising separately from the sides of. the forehead; the 
outer margin of the ear-conch terminating below the eye and 
behind the angle of the lnouth; tragus longer than broad. Fore­
head flat, not concave. Apertures of the nostrils circular or elliptical, 
close together at the extremity of the conical muzzle. Tail per­
forating the large intel'femoral membrane about its centre and the 
tip appearing free on the upper surface; the posterior free 
luargin of t.he Inelubrane supported by long calcanea. 

D t Ot' • 2-2 1-1 2-2 3-3 U .. · en 1 1011: 1. -6-' c. 1-1' pm. 2-2' m. 3=3' pper 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 Mergl1i Archipelago. 
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217. Emballonura semicaudata. Tl~e Polynesi(t11, sheath-tailed 
Bat. 

Vespertilio semicaudatus, Peale, U. S.E:tpl. Exp., Quad. p. 23 (1848). 
Emballonura semicaudata, Dobson, Cat. (J/tir. B. M. p. 360. 

The.,~xtremity of the narrow muzzle projects beyond the upper 
lip; nostrils circular, with a shallow concavity between; lower lip 
crossed ill the middle by a furrow, ,vhich 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 EmballonUl"a semicauda.ta. 

long hair. The ears do not extend to the nostrils when laid 
for\vard, the tips are narro\vly rounded off; outer margin of the 
ear-conch concave below the tip, slightly emarginate belo,v the 
base of the tragus, and terminating in a short convex lobe; inner 
margin straight above, slightly con vex belo,v. Tragus almost squarely 
truncated above, both margins nearly straight aud 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. 

Oolour of fur reddish to blackish bro\vn, rather paler below; the 
hairs a little paler to,,~ards the base. 

Di1nensions of a male from the l\fergui 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 Fiji Islands. Recently a 
specimen was received at the :British Museum from Sara\vak 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, tel'minated by 
the slightly projecting inner margins of the nos~·ri1s, which are 
valvular and circular or elongate. Crown of head slightly raised, ill 
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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 lo\v band from between the eye 
and the frontal hollo\v, 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 bal£\vay between it and the base of the' tragus. The tragus 
is sho.rt 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 luiddle, 
and the last three or four vertebrre are usually found ext.ending 
free beyond, but they are capable of being partially withdrawn as 
if into a sheath. 

D t OtO 0 1-1 1-1 2-2 ~3 Th ·II 0 en 110n: 1. 4' c. 1-1' pm. 2-2' ID. 3-3. e premaXI anes 
are cartilaginous, and the upper incisors are minute and are generally· 
,vanting 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 \vhich the small first premolar is 
seen, only just appearing above the gum. Second -upper premolar 
higher than the molars. Last upper molar v~ry small. Lower 
incisors tricuspid, overlapping slightly. 

Several of the species have a glandular gular sac, in some cases 
confined to the male, in others occurring in both sexes, bet\ve~n 
the rami of the lo\ver ja\v, occupying about half the space. In 
many of the species also a small band of membrane passes from 
the inferior surface of the forearm near its distal extremity to the 
proximal extremity of the fifth Inetacarpal bone, so as to forl11 \vith 
the wing-membrane a small pouch termed by Dobson the radio-
11l,etaca1pal pouclt. 

The genus rnnges throughout the greater portion of the Ethio­
pian, Oriental, and Australian regions, and the southernmost part 
of the Palrearctic. Five species occur ,vithin Indian limits. 

Sy1wpsis of Indian, Oeylonese, ltnd Burrnese Species. 

Q. A radio-metacarpal pouch present; lower lip 
scarcely groo,'ed. 

a' No gular sac in either sexo 
a" FUl· of back extending on to base of 

interfemoral membrane; forearm 20 5. T. '1nelanopogon, p. 347. 
btl Interfemol'al membrane quite naked. 

a'''. The abdomen hairy throughout; 
forearm 3. .. 0 • • • T. theobaldi, p. 348. 

b"'. The lo,ver abdomen naked; fore-
arm 2·95. . . . . . . . .. •. . T. kachllensis, p. 849. 

h'. A gular sac present in males, rudimentary 
but represented by a. naked area. in 
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females; interfemoral hairy to the 
exsertion of the tail; forearm 2'4 . T. lon!Jimanus, p. 348. 

b. No radio-metacarpal pouch; lower lip with 
a deep median transverse groove; gular 
sac in both sexes; forearm 2'9 . • T. saccolcemus, p. 350. 

218. Taphozous melanopogon. The black-bearded sheath-tailed Bat. 

Taphozous melanopogoll, Tenuninck, Mon. M arne ii, p. 287, P 60, 
figs. 8, 9 (1835-41); Cantor, J. A. 8. B. xv, p. 180; Jerdon, Mam. 
1!' 31; Dob.son, ,Po Z.8 .. 1875, p. 548; ide Mon. As. Chir. p. 167 ; 
td. Cat. Ch~r. B. 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 ro\v of small papillro on the inner margin of the ear. Thick 
hair covers the forehead to between the eyes, renlainder of the 
face and the sides of the head very 'thinly clad \vith 8hort hairs. 

Fig. 114.-Head of TapllOzous melanopogo1z, male and female. 
(Dobson, P. Z. S. 1875.)' 

Wings' from the tibire above the ankles. The fur extends about 
one-third down the upper surface of the humerus and femur and 
very slightly upon the melnbrane bet.ween them. . The inter­
femoral is thinly covered altnost as far as the poi~t where the 
tail perforates it. 

Oolour of the fur smoky brown tQ greyish brown, the basal 
port.ion white. There is Dot much difference bet~7een the upper and 
lo\ver surfaces. Some specimens are blackish brown. In males 
there is sometinles a large pntch of long black hairs on t.he 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. 

Dim.ensions. Head and body 3·1 inches, tail], ear £fom crown 
0·55, forearm 2'5. 

Distribution. Probably. throughout t.he greater part of the 
Oriental region. Recorded from Lower Be'ngal, Chutia Nagpur, 
Sambalpur, Canara (Malabar Coast), Trichinopoly, Upp~r Burma~ 
and Tenasserim; also from Cochin China, Java, BOl'lleO, and the 
Philippine Islands. 

2n 
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219. Taphozous theobaldi. Theobald's sheath-tailed Bat. 

Taphozous theobal~i, Dobs()n, P. A. .. S. P. 1872, p. 152; id .. P. Z. S. 
1875, p. 550; ul. Mon. A.s. Chtr. p. 168; 'ta. Cat. CluJ'. B. M. 
p. :381; Anderson, .Cat. p. 147. 

No gular pouch. Ears larger than in any other species, the 
inner margins papillate. Radio-metacarpal pouch larger even 
than in T. melanopogon. 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 T. nudiventris 
the convexity is outwards). In other respects, except size, this 
species does not appear to differ from T. '1nela'nopogon. 

Dimensions. Head and body 3'35 inches, tail 1'35, ear from bas~ 
of outer margin 1'1, forearm 3. 

Distribution. Tenasserim. 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 
descri ption is taken from Dobson's. 

220. Tapbozous longimanus. The long-armed sheath-tailed Bat. 

Taphozous longinlnnus, Ha'rd'lvicke, 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; ide Oat.. p. 29; Jerdon, Man-t. p. 31 ; 
Dobson, P. Z. S. 1875, p. 551 ; id. Mon. As. Oldr. p. 170; ide Cat 
Cldr. B. M. p. 384; Anderson, Cat. p. 147. 

Taphozous fulvidus andT. brevicaudus, Blyth, J. A. S. B. x, pp. 975, 
976. 

Taphozous cantori, Blyth, J. A. S. B. xi, p. 784. 
Taphozous longimanus and T. brevicaudus, Kelaart, Prod.· p. 12. 

A ,veIl-developed gular sac in males, in females it is represented 
by "a fold of the sldn and the absence of hair in the area bet,veen 
the fold and the chin. Radio-metacarpal pouch moderately 
large. Inner Inargin of ear smooth, not papillate. 

Fig. 115.-IIend of TapltVzous lOl1gimanlls, male and female. (Dobson, P. Z. S.) 

Wings froln tIle tibiro just above the nnkles. On the upper 
surface of the ,ving-Dlenlbrane the hair extends as far as a line 
joining the middle of the humerus with that of the femur; on the 
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interfemoral as far as the point of exsertion 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, \vhilst 
the intenemoral is almost naked on its lower surface. Muzzle 
almost naked. 

The upper incisors are generally absent, in young individuals 
they are small and slender. 

OOlOU7· of fur reddish brown to black, nearly the sanle above and 
below; the hairs paler, often whitish at the base. Blyth observed 
that young individuals are pale ful vescent and that they' grow 
gradually blacker with age. 

Dimensions. Hend and body 3 inches, tail 1·1, 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 to"1))S. Not yet recorded from Northern or North-western 
India, but found in parts of the Southern Central Provinces 
(Chanda, Bilaspur) ; also near Bombay and Tra\1ancore. 

Habits. This species is probably a cave-dweller and inhabitant 
of rock-fissures; it js 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 jn 
confinement could cling to the vertical smooth mahogany back of a 
('age, and Cl'eep up it by nleans of their claws. In pregnant 
females a single young one was found early in August in Calcutta. 

221. Ta phozous cachhensis. The Outch sheath-tailed Bat. 

Taphozous kachhensis, Dohson, P. A. S. B. 1872, p. 152; ide J. A. 
S. B. xli, pt. 2, p. 221. . 

Taphozous nudiventris subsp. kachhensjs, Dobson, P. Z. S. 1875, 
p. 554; ide Mon. As. C'hir. p. 172; ide Cat. (]hir. B. M. p. 388; 
Anderson, Cat. p. 148. 

No gular sac, but its position is slightly indicated in males, 
Dot in females. Radio-metacarpal pouch small. Ear-conch with 
papillre on the inner margin. 

Wings from the tibire above the ankles. The muzzle is nearly 
naked. The wing and interfemoral membranes a~e quite naked 
above, as are the arms and legs, the hair terminates abruptly on 
the lower pa.rt of t.he ~ack. Beneath, the proximal portion of the 
humerus and the wing-membrane as far as a Hne from the middle 
of the humerus to the pubis are hairy, but the lower abdomen, legs, 
and interferuoral membrane are quite naked. There are large 
deposits of fat about the root of the tnil. 

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 
baf;e of the outer margin measures 0-9. 

2B2 
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Distribution. Sind and Cutch. 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. Ta phozous saccolmmus. The pouch-bea'ring sheath-tailed Bat. 

Taphozous saccolaimus, Tem1n. Mon. Mam. ii, p. 285, pI. 60, figs. 1-6 
(1835-41); Canto1·, J. A. S. B. xv, p.I80; Blyth, J. A. S. B. xxi, 
p. 348; £d. Ca.t. p. 28; Jerdon,. JYlarn. }? 3~; Dobson, .P. Z. s. 
1875, p. 555; ~d. iJ'/on. As. Clur. p. 172; ~a. Cat. Clur. 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. Lo\ver 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 proxi1ual half of the humerus, but 
the '\ving-mem brane, the interfelDoral, 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
fenloral naked except at the base of the tail. 

Oolo'l,t19 of fur various shades of bro\vn-pale, ferruginous, and 
blackish, in some cases lllottled with spots of \vhite, the hairs paler 
at the base. The lower surface scarcely paler as a role, though 
Blyth describes a form from Sout.hern India said to be ,,,hite beneath, 
lil{e the l\ialayan T. lIffinis. 

Di1J1e11siorls. 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. 

Distribution. Peninsula of India (Mirzapur, Madras), Ceylon, 
Sylhet, Burma, the l\1alay Peninsula, Sumatra, and Java. Remains 
of this species have been found fossil in the Pleistocene cave-deposits 
of I{ urnool in the l\1adras Presidency. 

llabits. This, like other species of the genus, inhabits caves and 
Inasonry buildings during the day. Like them, too, it has a very 
disagreeable 8Jne11. 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 luargins ~lnited by a band across t.he hollo\v ; 
tragus of moderate size. M uzzle thick, obliquely trullcated, pro­
jecting considerably beyon~ the lower lip; nostrils placed some 
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distance above the lip, in the front surface of the llluzzle, they are 
valvular and open with a narro\v transverse slit. J ndex finger \vith 

Fig. 116.-Skull of Rkinopoma rnicropkyllum, X 2. (Dobson, l\ion . .As. Chir.) 

two phalanges besides the metacarpal bone; the third or longes t 
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. rail very long and slender, 
produced far beyond the posterior border of the short interfemoral 
membrane. 

D ··' · 1-1 1-1 1-1 3-3 U .. d' entltlon: 1. 4' c. 1-1' pm. 2-2' m. 3-3. pper mClsors ru 1-

mentary. The small premaxillary bones are united in the l111ddle, 
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. The long-tailed Bat. 

Rhinopoma micfophyllus, Geoffroy, Descr. de 11 Egypte, J-lisi. Nat. 
ii, p. 123 (1813); Blyth, J. A. S. B. xiii, p. 492. 

Rhinopoma hardwickii, Gray, Zool. Misc. p. 37; Cantor, J. A. S. B. 
xv, p. 178; Elliot, Mad. Jour. L. S. x, p. 97; Blyth,. Cat. p. 28; 
Jerdon, Mant. p. 29; Dobson, J. A. S. B. xli, pt. 2, p. 221. 

Rhinopoma microphyllum, subsp. hardwickii, Dobson, ilion. As. Cll't"r. 
p.176. 

Rhinopoma microphyllum, Dobson, Cat. C1I,ir. B. M. 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 mt;Jzzle. 
The bluntly pointed tips of . the ears laid forwards just- extend to 
the edge of the muzzle'; the margi~s of the' ear-conch are convex, 
the outer terloinating 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-membrane or the inter­
felnoral ;- the lower portions of the back and abdomen and the l,egs 
are also naked. 

Fig. 117.-Head of Rhinopoma microphyllum. 

Oolour 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 froDl cro,,"n 0·6, forearm 2~6. But many specimens 
are considerably smaller, \vith a forearln 2·1 or even less. 

Distribution. Egypt and I{ordofan in Africa; South-eastern 
Asia, India generally, Burma and the Malay Peninsula., Not re­
corded from \he Himalayas or Ceylon. 

Habits. This species is common in North-western ~dia, and 
hides during the day in caves, cleft.s in rocks, old ruins, and similar 
places. In Cutch it takes up its abode in wells. J erdon relates 
that in Madras, in 1848, many were captured in a house for three 
successive nights, baving probably bren blown by strong ,vesterly 
,vinds 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 \\7ithin the Fort at Allahabad. 

This species may be distinguished from all other bats by the 
very long slender free tail,. J n the cold season there is an enormous 
accumulation of fat, sometimes exceeding the remainder of the 
body ill \\?eight, under the skin b,elow the anus. The fleshy point 
above the truncated muzzle is sometimes called a nose-leaf, but 
incorrectly. 

Subfamily MOLOSSIN~. 

This subfamily includes the genera,o£ Emballonuridce with short 
and strong legs a~~ feet and well-developed fibulm. All have 
eallosities at the base of the thumbs, and the feet free from the 
\\Iing-melnbrane, whilst the interfelDoralmembrane is partially re­
tractile. The species of this subfamily are thus evidently better 
fitted thun any other bats for terrestrial progression, and the habits 
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of the few species on which observations have been made agree 
\vit.h their structure. 

The majority of the species are American: one genus, Mystacina, 
is peculiar to N e\v Zealand; another, Oltirorneles, with a single 
species C. torquatus, a large bat almost entirely naked, is found in 
the l\falay Peninsula and islands and may very possibly inhabit 
Tenasserim; whilst the only species yet recorded within Indian limits 
are two forms of Nyctinornus. 

Genus NYCTINOMUS, Geoffroy (1813). 
Syn. Dinops, Savi; Dysopes, Rlippell nee Illiger. 

l\illzzle thick, obliquely truncated, projecting considerably beyond 
the lower ja\v; nostrils circular or subcircular, directed outwards, 
forwards and downwards, with slightly projecting margins. Upper 
Ii p very thick and vertically wrinkled. Ears thick, large and 
broau, more or less united on the forehead in front of the eyes; a 
straight thickened basal lobe inside the ear-conch. Tragus small, 
subquadrate. Basal portion of the tail as thick as the thigh. Legs 
very short; feet broad, each outer and inner toe thickened on its 
exterior side by a lateral pad, fu~nished with a dense tuft of long 
curly hair. l\1:iddle finger mnch 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. 

D "t· · 2 2 1-1 2-2 3-3 A £ • t entl Ion: 1. 6 or 4' c. 1-1' pm. 2-:&' m. 3-3' ew speCIes, no 
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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 increasing or diminishing the membranous surface. 

The genus Nyctinomus is found in the warmer parts of both 
hemispheres, one species occurring in ~out.heri1 Europe. 

SynolJsis of I ndi(tn and Burmese species. 

Ears not quite united at base; about half the tail 
free .. . . . .. . . . . . . . N. tragalus, p. 353. 

Ears united at base; more than half the tail free • N. plicatus, p. 354. 

224. Nyctinomus tragatus. Dobson's 'wrinkled-lipped Bat. 

Nyctinomus tragatus, Dobson, J. A. 6'. B. xliii, pt. 2, p. 143; 't·d. Mon. 
As. Chi, .. p. 181; £d. 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 \vhen laid forward to the 
extremity of the muzzle or a little beyond it; upper portion of the 
ear-conch regularly convex, almost samicircular; outer margin 
separated from the terminal lobe or antitragus by n deep notch. 
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.From inside the inner margin a thick prominent basal lobe runs 
directly across the inside of the conch and covers the eye. Tragus 
slDall, subquadrate, convex abov~. 

Thumb short with a small claw. Wings from just. above the ankles. 
Calcaneum elong&te, 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. 'fhe 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_ 

Oolour of fur greyish to blackish brown, nearly the same above 
and below; basal portion of hairs paler. 

Dirnensions_ Head and 'body 2·9 inches, tail -1-75, forearm 2, 
tibia 0-6, ear from crown of head 0-6. 

Distribution. Specimens have been obtained from Rajanpur 
(S.W Punjab), Nasirabad (Rajputana), Malabar, Jasbpur (Chutia 
Nag-pur), and Calcutta; so this form, although not common, has 
evidently a wide range in the Peninsula of India. 

225. -Nyctinomus plicatus. The Indian 2vrinlcled-lippecl Bat. 

Vespel'tilio plicatus, Buchanan, Tr. L. S.v, p. 261, pl.13 (1800) ; Geoffr. 
Descr. de l'Egypte, Hist. Nat. ii, p. 130 (18la). 

Nyctinomus tenuis, Horytelcl, Zool. Res. Java; Cantor, J. A. S. B. 
xv, p. 179. 

Dysopesmurinus, Gray ~ Ha'rdwicke, Ill. Incl. Zool. vol. i, pI. i. 
Dysopus plicatns, Blyth, J. A. S. B. xx, p. 517, xxii, p.410, xxv, 

p.440_ 
Nyctinomus plicatus, Blyth, Cat. p. 29; JerdQn, Mfl'ln. p. 3::J; Dobson, 

Mon. As. Ch£r. p. 182; -id. Gat. ('hir. B.1J'I. p. 426; Anderson, Cat. 
p. 151. 

:Fig. 118.-Head of ... 'YctinOlllltS pUcatus. 

Burs distinctly joined by a band connecting their inner margins 
on the muzzle about halfway between the eyes and the end of the 
nasa. They are large, though barely extending to the nostrils 
\vhen laid forward, subtrapezoidal, upper margin not regularly 
convex; outer margin separated from the antitragus or terminal 
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lobe by a deep notch. The thickened horizontal basal lobe 
cOlnmences some distance inside the inner margin, and extends 
nearly across the ear-conch inside, covering the eye. Tragus very 
smal1, subtriangular, 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 yarying_ Calcaneum 
short, searcely 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 N. t'rag(ttltS. 

Lower incisors 4, first upper premolar smaU. 
Oolour 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 aud bod y 2·7 inches, tail 
I-55, forearm 1·95, tibia 0-65, ear from cro\vn 0-5. 

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 po\ver of sinking its eye in the socket and 
thrusting it out again. 

T\vo other species of Nyctl~nomus, N. mops and N. iohorensis, are 
found in the ~,{alay Peninsula and islands, as is also Ghiromeles 
torquatus, already mentioned~ 
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The Orders hitherto noticed follow each other in fairly natural 
sequence. The Rodents, comprising squirrels, marmots, rats and 
mice, jerboas, porcupines, hares and their allies, have no connexion 
with the Chiroptera, and but little with any other order of malnmals. 
Like the Insectivora and Chiroptera, the Rodentia are mostly 
animals of small size. 

Rodents can be readily distinguished by their dentit.ion. 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 lo'w·er 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, 
gro\v throughout the lifetime of the animals, and have long basal 
portions extending into deep alveoli. The incisors are widely 
separated from the grinding-teeth. Premolars may be present or 
absent. There are almost always three true molars in each side 
of each ja,v; the cro\vns of these molars are in most ca'ses tuber­
cular, and, when worn, travers,ed by laminre of enamel. 

The most important character of the skull is the large size of 
the premaxillary bones, which contain the elongate basal portions of 
t.he upper incisors, and completely separate the nasals from the 
maxillaries. The orbits are never circumscribed by bone, and post­
orbital pro~esses are generally \vanting. A zygomatic arch is 
al\vays present. The condyle of the mandible is longitudinal, 
so that the low·er jaw worl{s backwards and forwards. 

The mouth is divided into an anterior cavity containing the 
incisors, anel a posterior cavity containing the molars, the t\VO 
connected by a constricted orifice, lined partially or wholly by the 
hairy integument of the face. The feet are plantigrade, or semi­
plantigrade, usually pentadllctyle, and unguiculate. The intestine 
has a large cmcum (except in Myoxid~); the uterus is double or 
two-horned, RDd the placenta discoidal and deciduate. In many 
families the felnales have an elongated perforate clitoris in front 
of the genital orifice, and may easily be mistaken for males. The 
testes in m"ost rodents (not in the Duplic-identata) are retained in 
the abdomen, except in the rutting-season, when they become 
greatly enlarged. The cerebral hemispheres are snlooth and do 
not extend back over any part of the cerebellum. 

Rodent.s are cosmopolitan in distribution, and comprise more 
species than any other l\fammalian order. Nearly all are exclusively 
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vegetable feeders. They are divided into two suborders, thus 
distinguished: -

Two incisors in upper ja\v . SIMPLICIDENTATA. 

Four incisors in upper jaw (two -of them small 
and placed behind the others) DUPLICIDENT.1.TA. 

Suborder SIMPLIOIDENTATA. 

Only t\VO 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 calcis. Testes generally 
contained within the abdomen, and only descending in the rutting­
sea~on, when they form a great protuberance ip. 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. 

fl. Fibula distinct; zygomatic arch 
slender, chiefly formed by malar, 
which is not supported by a long 
maxillary process beneath it 

Skull with distinct postorbital pro-
cesses; pm.~. 

h. Fibula united to tibia; zygomatic 
arch slender; the malar rarely 
extendinQ far forwards and usually 
supported by a long process from 
the maxillary; no postorbital pro-
ce38es.. . . .....•.. 

a' Form slender, hind limbs greatly 
elongate, metatarsals often uni­
ted; infraorbital foramen very 
large, rounded '; tail long, hairy. 

b' Infraorbital foramen large, usu­
ally high, narrow below; lower 
root of' zygomatic maxillary 
process flattened 

SCIUROMORPHA. 

1. Sci uridce. 
Anomaluridce (Africa). 
Haplodontidce 

(N. America). 
Castoridce (N. Europe, 

Asia, and Alnerica). 

MYIOMORPHA. 

2. Dipodidm. 

3. Muridaa. 
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c' Form heavy, cylindrical, mole­
like; limbs short, tail short or 
rudimentary; infraorbital fora­
men small, lower maxillary zy­
goma-root not flattened . _ 4. Spalacidce. 

Myoxidce (Palrearctic and 
.tVrica). 

B. Angular portion of mandible arisin~ 
from outer side of bony soc}{et of 
incisor. Fibula distinct. Zygo-
matic arch stout .... . . . 

Lophiomyidce (Mrica). 
Geomyid2 ( ... ~merica). 

HYSTRICOMORPHA. 
Body more or less covered with spines. 5. Hystricida!. 

Octodontidce. 
Chinchillidce. 

(South America.) Dasyproctida!. 
Dinomyida!. 
Caviid2. 

Family SCIURIDJE. 
The s~~irrels, 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 &iu,rus hieolor, X t-

small; palate broad; premolars ~~, the anterior upper premolar 
small, sometimes deciduous; molars roo~d, tubercular in young 
animals, the crowns when w~rn exhibiting deep and often wavy 
folds of enamel. 

There are two subfamilies thus distinguished:-
A. Form slender, tail long, incisors compressed; 

chiefly arboreal .. _. SoiurinO!. 
B. Form stout, tail generally short, incisors not 

compressed; terrestrial.... ....... .•... ... Arctornyinre. 
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Subfamily SCIURIN.tE. 

Of this subfamily, ,vhich inhabits all the great zoological regions 
.except the Australian, the following four genera occur within 
Indian limits. 

A. Limbs connected by a membrane or parachute. 
a. Hypsodont: inner bOl'ders of upper molars proxi-

mally subangulate, their upper surface flat. . EUPETAURUS. 
h. Brachydont: inner borders of upper molars 

rounded, their upper surface irregular. 
a'. An intprfemoral membrane attached to the 

tail, which is bushy, not distichous . . PTEROMYS. 
b' • No interfemorallllem bl'ane; tail distichous SCIUROPTERUS. 

B. Limbs free, not connected by luembrane SCIURUS. 

All the Indian forms of these genera (exc~pt Eupetaurus, which 
is a recent discovery) were described and a full 8y11onymy given 
by Dr. Anderson in his' Anatomical and Zoological Researches.' 

Genus EUPETAURUS, O. Thomas (1888). 

Hypsodont, the molars haying high crowns, with the grinding­
surface perfectly flat and not very CODlplicated. Upper molars 
peculiarly shaped, the crowns 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 
Ptetl'"ornys. 

Only a single species is known. 

226. Eupetaurus cinereus. The woolly l?lying-Squi'rrel. 

Eupe.~~uruscinereus, Thomas, J. .A. S. B. lvii, pt. 2, p. 258, pls. xxii, 
XXlll {1888). - .. 

Claws blunt. Single Dletatarsal pad small, oval, isolated. Ears 
moderate, densely. h~iry outside, more thinly inside the conch. 
Fur very long, thi("k ancl soft, undeJ. fur dense and \voolly. _ ~rail 
cylindrical. 
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Oolour dull greyish brown to brownish grey above, paler, some­
times ashy brown, below. Feet darker,sometimes blackish brown. 
Basal half or more of dorsal fur lea,den grey, terminal portion 
whity brown with a dusky ring near the end. Ventral fur ashy 
,vith whity-brown tips. 

Dimensions not accurately 1{no,,7n. Skins measure~ head and 
body about 18 inches, tail \\'ith hair about 22; basal length of skull 
about 2·7, zygomatic breadth 1·8. 

Distributiort. Gi1git, about 6000 feet; probably also found at 
higher elevations. A skin was obtained by the late Mr. l\1andelli, 
probably from some part of Tibet. 

Habits unkno\vn. The blunt cla\ys probably show that the aninlal 
lives on rocks, perhaps amongst precipices, \vhilst 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 ,vrist, and usually long enough ",-hen 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, \vhich is 
bushy, cy lindricnl, and as long as the head and 
body or longer. Fur soft and rather long on the 
back. 

D t ·t· · 2 2-2 3-3 • cY. en 1 Ion: 1. 2' pm. 1-1' m. 3-3' as In AJCturus ; 
Fi 121 R' ht molars large, crowns much complicated. Ver-

~er cileek-~~et~~f tebrre (in P. 'nlagnif!ou8): C. 7, D. 12, L. 7, S. 3, 
P.magnificus. x 1-. C. 30. Three paIrs of mammre, pectoral and 

ventral, none inguinal. 
The large flying-squirrels const.ituting this genus compr~se 

several closely allied fornls, some of which are probably not en­
titled to specific rank. The following occur within our area. All 
flying-squirrels are, so far as is known, noct.urnal auimals. 

Synopsis of Indian, Oeylonese, and Burmese Species. 

A. Lower surface whiru or grey, upper brown.. P. oral, p. 361. 
B. Lower surface rufous; no white spots on 

back. 
a'. Hend above coloured like the back. 

a It A short clearly defined black tip to tail. 
a"'. Back paler in colour than parachute. P. ~·n01·nat'Us, p. 363" 
b'" Back deeper in colour tlian pal'a-

chute . • . P. tnagn~/icu8, p. 364. 
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1/'. Tail-tip not black, or long and ill-de-
fined ..• "0 • " •• 

b'. Head much greyer than back 
C. Lower surface rufous; white spots on back .• 
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P. yunnanemis, p. 364. 
P. caniceps, p. 365. 
P. jJunctatus, p. 365. 

227. pteromys oral. The large brown Flying-Squirrel. 

Ptel'omys philippensis P, Gray apud Elliot, Madras Jo'ltr.~. S. x, 
p. 217 (1839). 

Pteromys oral, T't'ckell, Calc. Jour. N. H. ii, p. 401, pI. xi (1842); 
Kelaart, Prod. p. 55; Anderson, An. Zool. Res. p. 279; Stel'ndaIe , 
Jour. Bombay N. H. Soc. i, p. 70. 

Pteromys petaurista, Pallas, Blyth, J. A. S. B, xvi, p. 865, xxviii, 
pp.276, 286; ide Cat. p. 94; Jerdon, Mam. p. ]74; nec Sciurus 
petaurista, Pallas. 

Pteromys petauristA., val'. cineraceus, Blyth, J. A. S. B. xvi, p. 865. 
Pteromys cineraceus, Blyth, J. A. S. B. xxviii, p. 276; t"d. Cat 

p. 04; ide Mam. Birds BU'I'!Jna, p. 35; Anderson, An.. Zoo I. Res. 
p. 281; Blanford, J. A .. S. B. ;xlvii, pt. 2, p. 165. 

«' .... 

---~--,-;::-~ -"-
Fig. 122.-Piero111,Ys oral. 

Ural, Kol.; Pakya, l\'Iahr. ; Pa'l·ackaten, Mal. ; Egala-dandolena, Cing. ; 
Shu-byan, Burmese. 

Ears moderate, covered "'ith short hair that becoD1es 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 slllall supplementary pad behind the oub~r toe-pad. 

Oolour above grizzled bro\vn, varying from deep chestnut to 
greyish brown in one direction· and to sooty black in the other, the 
longer hairs partly \\7hite, 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 or black, t.he longer hairs white for a distance near the end, 
extreme tips black. Feet dark, often black; tail sometimes black, 
brownish towards the base, in other skins light or dark grey with 
a black tip. Lower parts "'bite, sometiInes pure, more often greyish 
or bro,,'nlsh, especially on the Dlembrane and around the vent. 

Dirnensions. Head and body 16 to 18 inches; tail without hair 
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 Peninsu1a south 
of the Ganges, also Ceylon, and throughout Burma to Tenasserim 
and the Mergui Archipelago. 

Varieties. The ordina~·y Indian form is dark brown, u·ith the 
greater part of the tail black. P. ciner(tceus, the Burmese form, is 
IDuch greyer, the upper parts ashy throughout, and the white 
speckling more conspicuous on the parachute than is usually the 
case in Indian sl{ins. The tail too is grey or ,vhitish, the hairs 
having long ,,'hite terminations, the tip of the tail alone being 
black. Ceylonese skins from Kandy, ho\vever, are quite inter­
mediate, and so is one sent to Dle by Mr. Daly fronl the Shevaroy 
hills. Tra vancore speciInens often have the upper surface of the 
lnem brane 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 c1usk. 
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 larvre, 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 \vith the para­
chute p.xtended. It is not so active as other squirrels, either on 
trees or on the ground, the parachute ilnpeding its movements. 
When passing from one tree to another at a distance, it leaps, ""ith 
its parachute extended, from the higher branches, and descends, 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 
b~ similar to that of Galeopithecus, and in bot·h cases the pO\\7er of 
directing and, so to speak, steering its course must be possessed by 
the animal. Jerdon states that he has seen P. oral traverse a dis­
tance of sixty yards front tree to tree, and McMaster records a 
High t across the Frome road, near Rangoon, 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 'l'ickel1. 

The name philippensis 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 large red Flying-Squirrel. 

Ptel'omys albiventer, G1'ay, CharlesWol'th's Mag. N. H. i, p. 584 
(1837); Blyth, J. A, S. B. xvi, p, 865, xvii, p. 84; Andel'son, An. 
Zool. Res. p. 286; nec Gray and Hardwicke, Ill. Ind. Zool. 

Pteromys inornatus, Geoffroy, Jacquemont, Voya.qe, iv, Marn. p. 62, 
Atlas, ii, pI. iv (1844); Blyth, J. A. B. B. xxviii, p. 277; ide ("at 
p. 95; Jerdon, Mam. p. 176. 

Pteromys magnificlls, Hodgson, apud Belate?', P. Z. B. 1872, p.635, 
pI. 1, nee Hodgson. 

Rusi gugar, J{ashmiri • 

. St,ructure 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. 

Oolour above chestnut, sometimes nearly uniform, sometimes the 
'back and head much paler than the parachute, o\ving to the longer 
hairs being in part pale :rufous or \vhite. Dorsal fur at base dark 
ashy to blackish, then pale rufous passing .into deep ferruginousJ 

many of the longer hairs ,,'hite or pale bright rufous for some dis­
tance near the end, and tipped black. Feet often b1ack, also the 
orbits, \\;'hiskers, and a narro~r band across the nose. Cheeks below 
the eyes grey or white. Tail rufous or brownish rufous, with a 
,vell-defined blac]{ tip, the hairs towards the base of the tail often 
,yith black terminations. Lower parts pale rufous. 

Dinltensions. Head and body 14 inches, tail 16, according to 
J erdon. I believe, hO~'ever, 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 zygolllatic arches. 

Dist'ribution. The Western Hilualayas, from 6000 to 10,000 ft., 
extending west to M urree, common in Kashmir and about Simla, 
found in I~umaon and in Nepal (Katmandu). 

Habits . . Frecisely similar, so far as known, to those of P. oral 
In K asbmir P. inurnatus inhabits fir-trees and is said to hibernate., 
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229. Pteromys magnificus. Hodgson's Flying-Squirrel. 

Sciuropterus magnificus, Hodgson, J. A.. S. B. v, p. 231 (1836). 
Pteromys magnificus, Blyth, J. A. S. B. xvi, p. 866, xxviii, p. 277; 

ide Cat. p. 95; Jerdon, Marn. p. 177; Anderson, An. Zoot. Res. 
p.285. 

SCluropterus nobilis, Gray, A. M. N. H. x, p. 263 (1842). 
SCiul'Optern8 chrysothrix, Hodg8on, J. A. S. B. xiii, p. 67, pI. i, 

fig. 1 (1844). 
Surai-hhdgat, H.; Bigom, Lepcha. 

Ears thinly clad, of Inoderate size. Skull shorter and broader 
than in P. oral and P. inornatus, and with the snout blunter. Hind 
foot as in P. inornatus. 

Oolour above varying, probably with the time of year. In 
P. nobilis or chrysotltrix, which I suppose to be the sumlner garb, the 
body, neck, and head above are deep maroon, generally with a more. 
or less w~ll-marked yello,v median line, commencing ,vith a broad 
spot on the forehead. Sides of the neck and inner border of para­
chute, ,vhere it joins the body, yellowish buff, remainder of para­
chute rufous, often chestnut. 

In the other phase, probably winter fur (P. magnificus), 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 above 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,,-e.r 
parts pale. rufou~ . 

. Dimert.~ions. lIead and body 16 inches, tail 18 to 22, hind foot 
3, ear If-; ,,-eight 3t lbs. Basal length of a skull ~'5, extreme 
length 2-8, zygomatic breadth 1'95. 

lJistribution. The Himalayas from Nepal eastwa~ds and the 
ranges south of the Assam valley, at elevations from 6000 to 
9000 feet. 

Hab.its. So far as ],no"'n silnilar to those of P. oral. Hodgson's 
flying-squirrel is said by J erdon to live on acorns, chest.nuts, and 
other bard fruits, also on young leaves and shoots. Hodgson states 
that P. rnagnificus breeds in the rains in hollo\vs of trees, and 
t.hat it seeU1S to produce but a single young one. The young are 
tolerably independent of the mother in September, but the para-· 
ch ute is lnnch less developed than in adults. 

230. Pteromys yunnanensis. Anderson's Flying-Squirrel. 

rteromys yunnanensis, Anderson, A. M. N. H. (4) x,-i, p. 282 (1875) ; 
'ide An. Zoot. Res. p. 2t>2, pI. xxii. 

Shnilar in form to P. mag'llifiC1.tS but apparently with larger feet. 
Oolou'r above bay, the fur of the head and body more or less 

thickly sprinkled over wit·h \vhite tips, giving a hoary appearance; 
the ,,,bite tips are almost or quite ,,,"nnting on the parachute, which 
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is rather more rufous. Lower parts white, tinged with rufous 
near the paru,(·hute border and in the median line. Feet a little 
darlrer than body, not b1ack. Tail rufous grey, becoming darker 
and blackish towards the end, but with no defined black tip. 

Dirnensions. Hind foot \vithout cla\vs 3'25 inches. In skins the 
head and body measure 18, tail 22. 

Distribution. Hills south of Assam valley, extending eastward to 
Yunnan. 

1'he specimen above described was from Cachar. The typical 
fornl from Yunnan has the tail black ahnost throughout. It is 
possible that this form passes into the Eastern 'fibetan P. alborufus, 
to \vbich Mr. W L. Sclater informs me that he refers specimens 
from Assam and Burma. 

231. pteromys caniceps. The grey-he(ulecl Flying-Squirrel. 

Sciuropterus caniceps, Gray, A. M. N. H. x, p. 262 (1842); Blyth, 
J. A. S. B. xvi, p. 866; ide Cat. p. 96; Jerdon, Mam. p. 178. 

Sciuropterus senex, Hodgson, J. A. S. B. xiii, p. 68, pI. i, fig. 2 (1843). 
Pterotnys caniceps, GJ'a,1/, Cat. Mam. ~c. Nepal ~ Thibet, 1846, p. 21 ; 

Ander.son, An. Zool. Res. p. 287. 

Ears large, thin, almost naked. Skull smaller than in P. oral or 
P. 1na!/nifous. Metatarsal pad not in contact with toe-pad. 

Oolour above llParly uniform rufous-brown, the dorsal fur dark 
ashy at the base, then bro\vn, pale rufous to\vards the end, and the 
tip black. Head throughout ashy grey or dull brown, finely 
speckled. Lo\ver parts rufous, sometimes light chestnut, generally 
paler. Feet dull rusty red. Tail reddish brown like the back, the 
tip sometimes, not al~ays, dusky or black. 

Dimensions. Head and body 14 inches, tail witho~t hair 16, ,vith 
hair 18, ear 1~, hind foot 21 ; weight 2lbs. Basal length of skull 
2'2, extreme length 2'6, zygolnatic breadth 1'6. 

Distribution. Nepal and Sikhim, ranging west as _ far as Landour 
at a "lower elevation than P. ·magnificus, about 4000 to 6000 feet. 

The true P. petaurista of Pallas (P. nitidus of most authors), 
from the Malay peninsula and islands, may extend its range to 
Tp.nas~erinl. P. melanopte'ru8 and P. alborufus are found in Eastern 
Tibet and Southern China. All are closely allied to P. ntagnificus. 

232. Pteromys punctatus. The spotted Flying-Squirrel. 

Pteromys punctatus, G'ray, A. M. N. H. xviii, p. 211 (1846) Blyth, 
J. A. S. B. xxviii, p. 277. 

Ears almost naked except to\vards the base. 
Colour. Upper parts rich yellowish bro\\-n, darker on the head, 

more rufous on the parachute and limbs; back and cro\vn \vith 
SIDall irregular "'hite spots, composed of hairs that are ,,7hite 
throughout, basal portion of all other hairs on upper parts dusky. 
Lower parts and sides of head pale rufous, deeper to\vards the 
edge of the parachute. Taillight rufous brown throughout. 
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Dimensions. A Dlucb slnaller animal than P. magnifious, head and 
body (in a dried skin) about 14 or 15 inches. Basal length of 
skull about 2 inches, zygomatic breadth 1·7. . 

Distr·ibution. A male Rpecimen \vas obtained by L. Fea In Ka­
rennee, at about 4000 ft. The original type is more rufous, being 
bay above, and came from Malacca. I am indebted to l\fr. Thomas 
for information about the discovery of this species in Burma. 

Genus SCIUROPTERUS, F. Cuv. (1825). 
Interfen10ral membrane rudimentary, not including any portion 

of the tail. Lateral Inembrane less broad than in j J te1r011tys, and 
the snpporting cartilage shorter, not extending to the elbow. 

D .. · 2 2-2 3-3 . S' d D th entltlon: 1. 2' pm. 1-1' m. 3-3' as In C1,Ul'US an .cleromys; e 
molars, however, are much less complicated than in Pteromys, and 
more like t.hose of Sciurus; they ,,'ear, as a rule, into very 
strongly marked transverse ridges. '!'he postorbital processes of 
the skull are directed somewhat back\vards, as in Sciurus. Ver­
tebrro: C. 7, D. 12, L. 7, S. 3, C. 27 (in S. alboniger). 

In other respects the genus resembles Pteromys. In some 
species, as S. alboniger and S. lepidus, the mammm are inguinal 
nnd ventral, in others pectoral and ventral, and always in three pairs. 

Synopsi$ of Indian, Oeylonese, and. BU1·mese Species. 

A. No pencils of long hair at base of ear-conch. 
ll. Light bro,vn above; head and body 10 inches. S. fitnbriatus, p. 366. 
b. IIoary or blackish above; head nnd body 8·5. S. alholl(ljer, p. 307. 
C. )T ello,vish bro,vn aboye; bead and body 6. S. sagitta, p. 367. 
d. Chestnut aboye; head and body 5 inches • S. spadiceus, p. 368. 

B Pencils of hair, longer than ear, at base of 
conch. 

a. IIead and body 10-12 inches; hind foot over 2. 8.juscicapillus, p. 368. 
b. Ilead and body 8 inches; hind foot 1'5 • S. pearsunz', p. 3u9. 

233. Sciuropterus fimbriatus. The s1nalle1· Kashmir Flying­
Squirrel. 

Sciuropteru~ fiulbr!ntus, Gray, CharleS1()ortlt's Mag. N. H . .i, p. ~~4 
(1837); 'I'd. P. Z. S. 1837, p. 67; Blytlt, J. A. S. 11. XVI, p. 866; 
1~d. Cat. p. 9U; Jerdon, Mant. p. 178; Scully, 1.). Z. S. 1881, p. 204. 

Ilteromys fitllbl'iatus, Anderson, An. Zool. Res. p. 296; Alstun, 
P. Z. S. 1879, p. 065. 

Ears large, bluntly pointed, thinly clad, \vithollt any pencil~ of 
long hair at their base. The fringe of soft hair to the parachute 
and feet \vell developed. ~rail slight.ly flattened. Skull elongate. 
A small supplementary pad on outer side of planta behind pad 
of 5th toe; metatarsal pad elongate, distant from toe-pads. 

Colour above on the hend, body, and membrane liO'ht brown 
Inore or le~s mixed \vith black on the back. In rar~ cases t.h; 
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colour is"rufous brown. Basal three fourths or more of the dorsal 
hair dark ashy, terlllinal portion light bro\\!n, extreme tip ·0£ longer 
hairs black. Lower varts 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, \\rith 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. 

Distribution. Throughout the Nort.h-western Hinlalayas 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 having been brought from 
Pehvar Kotal. This species is probably that named S. babe'ri by 
Blyth (J. A. S. B. xvi, ~. 866) from Nijrow. 

Habits. So far 3,S is kno\vn, sinlilar to those of Pteromys. Four 
young have been found in a female of this species. 

234. Sciuropterus alb oniger . The particolourecl Flying-Squirrel. 

Sciuropterus alboniger, Hodgson, J. A. S. B. v, p. 231 (1836); Blyth, 
J. A. S. B. x·vi, p. 866; £d. Cat. p. 97; Jerdon, Mam. p. 179; 
Thomas, P. z. S. 1886, p. 59. 

? Pterolnys leachii,Gray, Cllarleswortlt's Mag. N. I-I. i, p. 584 (1837). 
Sciuroptera tUl'nbulli, Gray, P. Z. S. 1837, p. 08; Blyth, J. A. S. B. 

xii, p. 928. 
Pteromys alboniger, Anderson, An. Zool. Res. p. 298. 

Ears large, thinly clad, 'without pencil~ at the base. Tail fiat, 
distinctly distichous; hair on lower surface short. No supple­
melltary pad on plantae Incisors pale yellow. 

Colour above greyish bro\vn, varying to rufous-brown, but hoary 
or much mixed \,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 \vith black tips. Feet 
dark brow"n. Lo\ver parts \v hite; the fur dark grey at the base. 
Tail bro\vn, the hairs frequently black-tiIJped. Young animals 
are b1ack above, white below .. 

Dimensions. Head and body of a large specimen 11 inches long, 
tail without hair 8·25, with it 9; "'eight 9 oz.; others measure 
less. Extreme length of skull 1·9, zygomatic breadth 1·2. 

Distribution. The Himalayas from Nepal eastward, at an eleva­
t.ion of 3000 to 5000 feet.. Found also in the hills south of Assaln, 
in Manipur, Yunnan, and Sialn. Some skins in the British l\1.useum 
from Borneo are also referred to this species. 

235. Sciuropterus sagitta. HorsjieZa:s Flying-Squirrel •• 

Sciurus sagitta, L. Syst. Nat. i, p. 88 (1766). 
Pteromys horsfieldii, Tf"'aterhouse, P. Z. S. 1837, p. 87; Anderson, 

An. Zool. Res. p. 299. 
Sciuro-pterus horsfieldii, Cantor, J. A. S. B. xv, p. 253. 
Sciuro'Pterns sagitta, Blyth, J. A. S. B. xxiii, p. 731, xxiv, p. 187, 

xxvii, p. 281; Tho1nas, P. Z. S. 1886, p. 75. 
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Sci~ropterus p~ayrei, B(vt.lt, J. A. S. Br xxviii, p. 278 (1859); 'ide 
~at. p. 97; 'td. M am. Birds Burma, p. 85. 

Ears large, without pencils of hair at the base. Tail fiat and 
distichous. Fur short and dense. 

Upper parts throughout brown with 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 1'25. 

Distribution. Southern Pegu, Tenasseri nl, Cambodia, the Malay 
Peninsula, Java, and some of the other Malay islands. The most 
northern locality recorded is Shwe Gyeng, on the Sittoung River. 

236. Sciuropterus spadicen:s. The pigmy Flying-Squirrel. 

Sciuropterus spadiceus, Blyth, J. A. S. B. xvi, p. 867, pI. xxxvi, 
fig. 1 (1847); ide Cat. p. 97; ide Marn. Birds Burma, p. 35. 

Ptel'omys spadiceus, Anderson, An. Zool. Res. p. 300. 
Kywek-shu-pyan, A1Takan. 

Size very small. No pencils of hair at the base of the ears; 
tail disti<:hous, 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. 

D1·mensions. Head and body about 5 inches, tail 4~, tarsus It. 
Sl{ull 1'25 inches long (extreme length), zygomatic breadth 0·8. 

Distribution. Arrakan, Moulmein, and Cochin China. 
Thomas, P. Z. S. 1886, p. 75, advocates the amalgamation of 

S. spadiceus ,vith S. lepidus, a very small J ayan form. 'l'here 
appears to me, hO~'ever, 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 srnall Travanco1·e Flying­
Squirrel. 

Sciuropterus fuscocapillus, Jerdon, Blyth, J. A. S. B. xvi, p. 867 
(1847), xxviii, p. 286; ide Cat. p. 97; Je1'don, Mant. p. 180. 

Sciuroptprus layardi, Kelaa1·t, Blyth, J. A. S. B. xx, p. 165 (1851); 
Keiaart, Prod. p. 56. 

Pteromys fuscocapillus, Anderson, An. Zool. Res. p. 294. 

A pencil of soft hairs, greatl.y 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. firnb1·iatus. 

Oolour above reddish brown, the dark underfur showing, especi­
ally on .t.he parachute. Dorsal hair dark ashy at the base and for 
the greater pnrt of its length, becoming black'ish towards the end; 
terminal portion rufous-brown, extreme tips of longer hairs black. 
On the parachute the hairs, except the bro\\7n tips, are black 
throughout. Sides of face whitish. Feet pale rufous-brown. 
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I .. ower parts rufescent white, the hairs dark grey near the skin. 
Tail rufous-brown, the bairs sometimes with black terminations. 
The extreme tip of the tail is sometimes white. 

Dirnensions. 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 cro\vn 
0'8, ext;reme length of skull 2'25, zygomatic breadth 1·45. Some 
individuals are possibly larger. 

Distribution. Hills of Travancore and Ceylon, at moderate eleva­
tions. Anderson also gives the Nilgiris as a locality, 

238. Sciuropterus pearsoni. The ha.iry-footed Flying-Squi1-rel. 

SCluropterus pearsonii, G/ray, A. lJf. N. H. x, p. 263 (1842); TltOlna.~, 
P. Z. S. 1886, p. 60. 

SChll'opterus villosus, Blyth, J. A. S. B. xvi, p. 866 (1847); ~·d. 
Cat. p. 96; Jerdon, M am. p. 179. " 

Pteromys pearsonii, Anderson, An. Zool. Res. p. 293. 

A pencil of soft hairs, greatly exceeding the ear in length, at 
each base of the ear-corfch, which is small and fairly well clad. 
~rail flat, bushy. Toes with long hair, partly concealing t.he claws. 
No supplementary pad on planta; metatarsal pad oval. Fur long. 

Colour above brown, frequently rufous-bro\vn, grizzled by pale 
tips; dorsal hair sooty black for "the greater part of its length, be­
cOllling 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 Yunnan; also, accord­
ing to Anderson, Formosa. In Sikhim this species inhabits a zone 
from 3000 to about 6000 feet. 

Genus SCIURUS, L. (1766). 

Limbs free, not connected"by membrane; taillollg, bushy. Hind 
feet with five toes, fore feet with four toes and a rudimentary 
thumb. No cheek-pouches. 

D t·· · 2 2-2 3-3 At' en ItIon: 1. 2' pm. 1-1' m. 3 3. n erlor upper 
premolar soon lost in some species, but not in others. 
Postorbital processes moderate, and generally directed 
ba.ckwards. The small infraorbital foramen is in 
front of the zygoma-root, and close to' the anterior 
premolar. Palate broad and flat. Vertebl're: C. 7, 
D. 12-13, L. 6-7, S.3, C. 21-32. 

Squirrels are mainly arboreal and diurnal, they Fig. l~'l~ight 
feed on fruit, seeds, nuts, leaf-buds, and sODletimes upp}er fc~eek-
.. . d ' t d b' d ' T'h h ld th' teet lOS. erg .. It IS Salon lnsec s an Ir s eggs. uey 0 . eir tnr(elts, x 2. 
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food between their fore feet when eating. They build large nests 
of leaves, grass, &c. in trees, and usually produce three or four 
young. The Indian and Burme8e species are numerous, but fall 
into three groups, easily recognized by size and other characters. 

Synopsis of Indian, Oeylonese, and Burmese Species. 
,A .• Large squirrels; nose to vent not less 

than 12 inches; lower surface of tail 
with short hair; usually 4 teeth in 
upper molal' series on each side. 

a. Outside of all limbs coloured like 
upper parts, which are generally 
blac]{ish. . . . .. .•...•. . . . . .. S. bicolor, p. 373. 

h. Outside of hind limbs like back, wholly 
or partly lnaroon, of fore limbs buff 
like abdomen . . . . .. .... S. indiClu~, p. 371. 

e. Outside of all limbs pale like abdomen. S .. macrurU8, p. 374. 
B. l\Iedium-sized squirrels; nose to vent 

7 to 10 inches; lower surface of tail 
with long hair; DO pale longitudinal 
bands on back or sides; usually 5 
teeth in upper molar series. 

II. Colour throughout body abJve and 
below red or reddish brown . . . . S. ferruginells, p. 375. 

o. Colour not uniform, back finely 
s~eckled. 

a'. Longer dorsal hairs with but one 
pale ring; a small white or 
whitish spot behind each ear. 

a". Abdomen rufous .. •.• . • S. loeria, p. 376. 
b". Abdolnen white . . . . . .. S. '1'ufigenis, p. 376. 

hi. Longer dorsal hairs with two pale 
lings; no white spots behind ear. 

a" Neither a black dorsal patch nor 
white whiskers. 

as. Abdomen chestnut or bay •• S. e17/tltrarus, p. 377. 
b3• Abdomen longitudinally ban-

ded white and black ••.. • S. quinquestriatus, p. 378. 
e3

• Abdomen pale rufous or isa-
belline or grey. 

a". A distinct black tail-tip. 
Q. A black or blackish oand 

on each side of abdomen S. phayrei, p. 379. 
13. No black lateral bands. 

a'. AbdoDlen pale rufous. S. pyuer!lthl'u.~, p. 379. 
(j' • ... t\..bdomen pale grey. S. caniceps, p. 380. 

64
• Either no black tail-tip or a 

very ill-defined one. 
a. Fe~t whitish. •• ..••••• S. griseimanuls, p. 381. 
(j. Feet the same colour as 

the sides • . • . S. IOCl'oides, p. 381. 
h" Either a black dorsal patch or 

white whiskers, or both * . . .. S. atridorsal1:s, p. 382. 

* A rnfey~ variety of this occura with black whiskers, and no black on the 
back. This is scar-c&1y distinguishable from some forms of S. erytkrfBUS. 
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O. Small striped squir.rels; 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 throug-hout the back. 

a". Pale stripes subequal, each more 
than io inch broad; skull1'8 
inch long . . • . .. .. . S. pabnarum, p. 383. 

br
' Pale stripes subequal; each les's 

than 1)0 inch broad; sl{ulll'55 
long. . . . . . . . S. t1'istriatus, p. 384. 

e". Middle pale stripe broader and 
much more distinct than lateral S. layal'di, p. 385. 

b't Pale dorsal stripes narrow, in-
distinct, confined to the middle of 
back . . . . . . . .. .. .. . S. sublineatus, p. 385 

b. A black line in middle of back; head 
and body 5 inches; ears pencilled .. S, '1nacclellandi, p. 386. 

c. No pale hne in middle of oack; head ' 
and body 7 inches; ears not pen-
cilled ", • • S, bel'dmm'ei, p. 387. 
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The group of medium-sized squirrels contains so many variable 
races, and intermediate forms bet\veen SOllle of them are so fre­
quently met with, that the key here given may not always sufnce 
to distinguish individual specimens. It is doubtful whether SOlllA 

o£ the small striped squirrels have any genetic connexion with the 
others similarly marked. 

239. Sciurus indicus. The large Indian Squirrel. 
Sciurus in dicus, Era:leben, Syst. Regn, An. p. 420 (1777); Ande1'son, 

A'll. Zool. Res. p. 222; Tho1nas, p, Z. S. 1886, p. 60. 
Sciurus purpureus, Zinunertnann, Spec. Zool. Geog. Quad. p. 518 

(1777); Blyth, J. A. S. B. xvi, p. 808. 
Sciurus malabaricus, Scop()Zi, Del, Faun. Flor. Ins, ii, p. 85 (1786) ; 

Schinz, Syn. Mam. ii, p. 32; Jerdon, Ma1n, p. 166. : 
Sciurus maxinlus, Schreber, Siiugth. iv, p, 784, pI. cc~vii B (1784); 

Elliot, Mad, Jour. L. S. x, p. 217; Blyth, J. A. S. B. xxviii, 
p. 287; ide Cat. p. 98; Jerdon, Man~. p. 1U6; Ball, P. A. S. B. 
1877, p. 170; Anderson, An. Zool. Res. p. 223. 

Sciul'uS elphinstonii, Sykes, P. Z. S. 1831, p. 103; Jerdon, Ma1n. 
p. 167. 

Kal'rat, Rasu, Ratuphar, Jangli giZheri, H.; Kat ber'ral, Beng.; Hon­
derig, Kol.; Shekra, Mahr. ; Xes annalu, Can.; Bet udata, Tam. 

Ears with long dense tufts. Skull \vith the muzzle broader and 
teeth larger than in S. bicoZor. 

Oolour. The upper parts, including the ears and nape, are either 
wholly ferruginous red (rich chestnut or maroon), or t.he 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 in front of the ears; the forehead is chestnut or 
rqfous-brown, or pale brown, frequently more or less grizzled with 
,vhite. Sides of the head and muzzle yellowish brown or buff, 
sometimes \\'it.h 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 ,vholly or chiefly red above, the 
terminal portion of the tail, from a quarter to more than half, is 
sullied ,,,hite or buff, and the lou'er surface of the tail is pale 
t.hroughout; in darker skins the lower surface of the tail is dull red 
or bro\\·n. 

Dimensions. Head and body 16 to 18 inches; tail rather less, or, 
with hair, one or t\VO inches more. In a l\lulabar specimen, 
head and body 17 inches, tail 14·5; "'eight 4~ lbs. Basal length 
of a sl{ull 2·6 inches, zygomatic breadth 1-8 The Bombay variety, 
with back and tail entirely red, appears rather smaller than the 
l\lalabar and Bengal forms. 

Distribution. Throughout the Peninsula of India, south of the 
Ganges, Soane, and N erbl1dda, in all extensive forests, and also to 
the east,vard in Manipur, so this squirrel should be looked for in 
Cachar, Chitt.agong, 1.'ipperah, &0. Hodgson once (P. z. S. 1855, 
p. 126) incidental1y mentioned S. purpureu.fj alnongst the mammals 
of the Nepal Terai; but as no such animal is comprised in his lists 
of N epal ~amlnals, and no specimen exists in his collections,- the 
nanle ,vas 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 J erdon, and 
into two by Anderson. I think all the three forms distinguished 
by the first-named ,veIl marked races. They are :-

1. The Bombay Squirrel of Pennant, from ,vhich S. indicus and 
s. purpureus \\'ere named, and which was subsequently called 
s. elphinstonii. All the upper pnrts are red, no black oecur­
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. ma.vimus of J erdon, not of Schreber. This is chiefly red 
above, but there is some bluck on the shoulders and upper 
pn.rt of the tail, the tip of \,'hich is usually yellowish. This 
race, which bas no special name, is found in Orissa, Bastar, 
Chutia Nagpur, South-western Bengal, and Manipur. 

3. S. malabaricus or S. rnaximus (both founded on Sonnerat's 
Great Malabar Squirrel). Shoulders, rump, and tail, with 
more or less of t be back, black. This is found in Southern 
Malabar snd pa,rts of Central India. There is a specimen in 
the British Museum from the source of the Nerbudda. 

Habits. The large red squirrel inhabits high trees in forests, 
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living among,st the branches and rarely· coming .to the ground. 
It makes n large nest of t"l'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 jUlnp 20 feet from one 
tree to another. This squirrel moyes about and feeds at all hours 
of dnyligpt, except perhaps the middle of the day. The voice is a 
loud quiclily repeated cry. Young animals are easily tanled, but 
ure not very docile 01' intelligent. 

240. Sciurus bicolor. The large Malay Squi1·re~. 

Sciurus bicolor, Sparr1nan, Gotheb. Vet. Sve1lsk. Handl. i. p. 70 
(1778); Blyth, J. A. S. B. x, p. 919, xvi, p. 870; ~·d. Cat. p. U9 ; 
Cantor, J. A. S. B. xv, p. 246; Anderson, An. Zool. Res. p. 215. 

Sciurus giganteus, McClelland, P. Z. S. 1839, p. 150; Anderson, 
An. Zool. Res. p. 220. 

Sciurus macruroides, Hodgson, J. A. S. B. x, p. 915 (no description) ; 
Jerdun, M arne p. 168; Blyth, Ma1n. B£1°ds BU1°'lna, p. 35. 

Sldngsltarn, Bhot.; Satheu, Lepcha; Leng-thek, Arral{an ; Shen.q, 
Sheng apan, Burmese; Chingkrawah, l\Ialay; Meng-kllan, TaIain; Klta­
bong, I(nren. 

Mamlnre 6, all inguinal. 
Colour. All the uppe.l" 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 back\\'ard and do\vnward 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 conspicllous ,,-hen 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 4t lhs. In a very large individual, 
according to Cantor, the head and body measured 18 inches, tail 
21·5. 

Distribution. The Eastern Himalayas of Nipal, 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 (cafe au l~it) colour ahove throughout, whilst 
others are varied in t.int, and some grizzled. The hairs of the tail 
are ofteI]. "7hite at the base or at the tips. In the Irra~'addy delta, 
and perhaps in Martahan and Tenasserim, a Yariety is common 
.with a broad pale band or patch across the hack. The ""orn 
summer fur is often paler bro~?n, \vholly 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 Hinlalayan and Arrakan specimens have, on the outside 
of the ear-conch, a tuft of long hairs, which is \vanting in other 
Burmese skins, especially those from Ten~sserim, and in Malaccan 
specimens. But there are gradations; and squirrels of this species 
with tufted ears are recorded even from Borneo. It should be 
remelnbered that the common European squirrel has tufted ears 
in "'inter, but not in summer. The" difference in the t\VO races of 
s. bicow'r is, probably, due to habitat, the form inhabiting colder 
countries, s ... uch as the Himalayas, having tufted ears. Anderson, 
J entink, and others dist.inguish the larger form with tufted ears as 
S. giganteus (S. '1nacruroides of other writers). 

H ab1·ts. Very similar to those of S. in(Zicus. This species in­
habits high 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 macl'ourus*, Pennant, Indian Zoology, pt. 1, pI. i (1769), 
teste Er"t'leben, Byst. Regn. An. p. 420; Blyth, J. A. S. B. xvi, 
p. 869, pI. xxxvi, fig. 2, xviii, p. 001, xx, p. 165; 'l·d. Cat. p. 100; 
Kelaart, P1'od. p. 49; Jerdon, M am. p. 168; Anderson, An. Zool. 
Res. p. 224. 

Sciurus ceylonicus, E'I·:t~leben, Syst. Reg. An. p. 416 (1777). 
Sciurus tennantii, Layard, Blyth, J. A. B. B. xviii, p. 600 (1849), xx, 

p. 105; ide Cat. p. 100; Kelaart, Prod. p. 50. 
Rukiya, Dandolena, Cingalese; Peria-anathan, Tamul. 

Ear sOlnetimes very slightly tufted, sometimes not. 
Oolour. Upper surface and tail grey or bro\vnish grey, more or 

less grizzled with ,,,hite, espeeially on the sides and tail, except in 
t.he variety S. tennanti, in which the upper parts and tail are quite 
blark. A pale band across the cro\vn of the head between the 
ears. Lower parts with the whole forearm and lower parts of 
tibia all round buff or whitish. Forehead durk, generally black or 
blackish; sides of head and end of muzzle pale; ears usually dark, 
but not always. A black streak behind the eye do\vn t.he side of 
the neck, often indistinct, but sometimeR double. Toes and some­
thnes the ,vhole feet black. Terluinal portion of tail oecasionally 
with long white tips to the hairs. Basal half of dorsal fur dark 
brown, of ventral dusky. 

* S. 'I1uwruru,s, Gray and Hardwicke, Ill. Ind. Zool. ii, pI. xi~, is not this 
species, but, I think, a variety of S. bicolor. S. alhipes, Blyth, J. A. S. B. 
~viii, 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 I5! 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 nlost northerly 
localities known are the Shevaroy 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 ('aIled 
S. tennantii by Layard. This is peculiar to the higher ranges in 
Ceylon, is decidedly larger in size tha!l typical S. 'Jnacr~"rus, and has 
the upper parts, tail, and toes perfectly black, some white tips 
being occasionally, not always, found on the hair 0'£ 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. TIle bay Squirrel. 

Sciurus ferrugineus, F. Guv. Kist. Nat. Mam. pI. 238 (1829); Blyth, 
J. A. S. B. xxxi, p. :~32; ide Cat. p. 101; "'"d. Mfl'ln. Bz"rds Burnla, 
p. ~6; Anderl~~n, An. Zoot. Res. p. 243; M.-Ed'lV(lrds, Bull. Soc. 
Plnloln. sere 7, 1, p. 16. 

Sciul'uS keraudrenii, Reynaud, Lesson, Cent. Zool. p. 11, pI. i (1830) ; 
Blytle, J. A. S. B. xvi, p. 872, xxiv, p. 474; Blanford, J. A. S. B 
xxxi, p. 194. 

Oolour rich ferruginous red almost throughout, varying from 
bright to dtep chestnut and to bro\vnish red, t.he middle of the back 
sometimes darker, the paws occasion~lly blackish, and the end of 
the tail in one variety \vhite. 

Dimensions. Head and body 8 to 10 inches, tail \vit.hout 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 
Rangoon one preserved in spirit. 

Distribution. Throughout Upper Burnla, Arral{an, P~gu, and 
Siam, but not recorded from Martaban or Tenasserim. Common 
near Rangoon. I have a skin of a rusty-red squirrel from Sikhim 
which may belong to the present species. 

Varieties. In Burma the "ariation in this squirrel is only from 
bright chestnut to brownish red, but .Anderson and others unite 
,,,ith this form the white S. finlaysoni from Siam, the jet-black 
S. germani from tlie island of Sichang, and other forms, SOlne of 
them grizzled brown. If S. finlaysoni be really identicai, the name 
,vhich ,,'as given by Horsfield, in his 'Zoological Researches ill 
Java,' published in 1824, has priority oyer S. ferru[Jineus. See 
An derson, l. c • • 
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243. Sciurus locria. The orange-bellied Himalayan Squirrel. 

Sciurus lolrriah, Hodg8on, J. A. S. B. v, p. 232 (1836); Blyth, J. A.. 
S. B. xvi, p. 873, xxiv, p. 475; ide Cat. p. 104; ide Mam •. Db'ds 
BUNna, p. 37; Jerdon, Mam. p. 169; Ander8on, An. Zool. Rea. 
p.250 

Sciurus locria, Hodgson, J. A. S. B. x, p. 915. 
Sciurus subflaviventris, MacClelland, Gray, List Mant. B. M. p. 144 

(1843), no description; Horsfield, Cat. p. 152. 
Lokria, Nepal; Zhamo, Bhot.; Kalli or Ealli t£ng-dong, Lepcha. 

Tail shorter than the head and body. Snout elongate, narro\v. 
Teeth small. Length of the five upper molars together about balf 
that of the nasals. Three pairs of malnrUID, 1 pectora),2 inguinal. 

OOWU)' above usually dark rufous-brown, slightIJ speckled, 
sometimes speckled dark yellowish bro\vn, sides a little paler. 
Dorsal fur leaden black at the base, the longer hairs having a 
single yello\v ring and a long black tip. A white or \vhitish 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 bro\vn of the sides. Tail 
not distinctly annulated, blackish or dark bro\\'n throughout, 
sometimes hoary, the hair \\·hitish or pale rufous at the base, 
then deeper rufous, a dusky ring intervening sometimes, the 
terminal portion black, sometimes \vith the extreme tip white_ 

Dirnensions. Head and body 8 inches, tail \"'ithout hair 5-75, 
\vith hair 8'25; basal length of skull 1'2, 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. loc1'oides by its 
longer and more pointed nose and sma]]er molars, by having one 
yello\v ring instead of t\VO on the longer dorsal hairs, by the 
,\\1hitish patch behind the ear, and by t.he want of distinct anDula­
tion in the tail-hairs, also generally by being Dlore rufous above 
and belo\v. To the same peculiar group as S. locri(t belong 
S. pernyi and S. rufigenis, the three being in fact little more than 
local races of the same species. 

244. Sciurus rufigenis. The ,"ed-cheeked Squirrel. 

Sciurus rufigenis, Blanford, J. A. S. B. xlvii, pt. 2, p. 156, pIs. vii, 
viii (1878); Tho11'las., P. Z. S. 1880, p. 71. 

Tail without hail' considerably shorter thaD the hend and body. 
Snout elongate, pointed. MUl"h woolly underfur mixed with the 
hnir on the back. 

G'folour aboye and on sides of body a fine Dlixture of yel1o\v and 
black, the general tint speckled yello\yish bro\l'n, dur]{er ill the 
llliddle of the back. Dor~al hairs dark slaty at the base, then 
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black \vith one pale yellow ring near the end. A distinct whitish 
spot behind each ear, often concealed by the conch. MU1.zle rufolIs ; 
cheeks bright ferruginous r~d, vibrissm 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 surface 
black l\,ith one \vhite ring near the base and white tips; on the 
lower surface, chestnut with long black white-tipped t.erminations. 
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 6·5, 
with hair 7'8, hind foot 1'8 ; extrelne length of skull from occiput to 
end of nasals 2·1, basal length abont 1'75, zygomatic breadth 1'2. 

Distribution. The sides of Muleyit mountain about 70 miles east 
of Moulmein, in dense for€lst at an elevation of 4000 to 6000 feet. 
Also found in Karennee by Mr. L. Fea. An allied species, 
S. pernyi, occurs in Se-chuen, China. 

245. Sciurus erythrmus. Pallcts's Squirrel. 
Sciurus erythrreus, Pallas, Glires, p. 377 (1778); Blyth, J. A.. S. B. 

xi, p. 970, xvi, p. 872, xxiv, p. 473 ; ",·d. Cat. p. 102; A.nderson, 
An. Zool. Res. p. 236; Thomas, P. Z. S. 1886, p. 61. 

Sciurus hippurus, McClelland, P. Z. S. 1889, p. 151 ; Horifield, Cat. 
Jl. 154, partinl, nee Geoffroy. 

SClurus el'ythrogaster, Blytll, J. A. S. B. xi, p. 970 (1842), xvi, 
p. 871, xxiv, p. 473; ide Oat. p. 102. 

? Sciurus piceus, PetftJ"s, P. Z. S. 1866, p. 429. 
l\IacroxUB pllllctatissilnus, Gray, .4. M. N. H. (3), xx, p. 283 (1867). 
Sciurus sladeni and S. gordoni, Anderson, P. Z. S. 1871, pp. 139, 

140; ide An. Zool. Res. pp. 240, 242, pIs. xix, xx. 
Kherwa, Manipwoi. 

Tail bushy, longer than head and body. Two pairs of mammw, 
ventral and inguinal. Soles of feet smooth, not tubercular, 
bet\veen the pads. 

Colour above varying from almost black through speckled 
blackish olive to pale olive and to rufous or yellowish brown, or 
o('casionally speckled grey. Hairs leaden black at t;he base, then 
yellow (\vhitish or orange) and black alternately, usually t\VO rings 
of each, the tip black. LO'Ner parts varying from rusty red to 
deep bay, usually rich chest.nut; 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. 

Dime'nsions. A Manipur male measured, head and body 7'5 
inches, tail without hair 9·5, \vith hair 12. Judging from ot.her 
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, Chitt,agong, Manipur, and Upper Burma; also (if, as I 
believe, S. castaneoventris is not distinguishable) China. S. piceus 
is said to be from Tenasserim. 

Varieties. The following are the principal races that I include 
under S. erythrceus:-

1. Typical S. erythrreus from the Khasi hills and neighbourhood. 
This has the upper surface light olive, lower parts chestnut, 
and the terminal portion of the tail, t\\70 thirds or more, 
coloured like the belly, the extrelne tip sometimes \\Jhitish ; 
the ears are rufous. 

2. S_ e1'1yth'rogaster 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 pttrts very dark almost black, tail and feet 
black, lo\ver parts dark bay. 

4. S. gordoni froln Upper Burma, north of A va. The upper parts 
bro\\?D or olive, more or less rufescent; 10\"\7er parts pale to 
deep ferruginous, with a distinct lnedian band along the breast 
and abdomen coloured and speckled like the sides, the throat 
and fore neck sometiInes speckled olive, SODletiInes ferruginous. 
Tail annulated, tip rufous or \vhite, sometimes a black bar 
bet\veen the Rlll1ulated part and the rufous or \yhit.e tip. A 
\'ery similar yariety is found in Upper Ass~nn. 

5. S. slculeni from Thigyain, Upper BUl'ma. Upper parts 
speckled rufous-olive. Head, feet, termination of the tail, and 
all the lower parts ferruginous red. 

240. Sciurus quinquestriatus. Ande'rson's Squi1orel. 

Sciurus quinquestriatus, Anderson, P. Z. S. 1871, p. 142, pI. x; tid. 
An. Zool. Res. p. 266; Blyth, Ma'ln. B£rds BU1"'1na, p. 37. 

Posterior foot-pads on hilld feet linear, soles bet\veen pads smooth. 
OOlOU1" above and on the sides black and yello\v or orange mixed 

to form a speckled bro,vl1 or oli \'e; dorsal fur leaden black at the 
base, then annulated ,vith alternate rings of yello\v and black, the 
tip black; the middle of the buck (lften more rufous. Breast and 
belly white, \\"ith three longitudinal dark bro\\'n or black stripes, 
sometimes punctulated, oue stripe nledian, t he other t,,-o laternl 
bet.\veen the "'bite and the olive of the side; the \\ hite is sometimes 
reduced to t\\'O narro\v stripes. Tail the same colour as the back 
except at the tip; tail-hairs annulated ,,7ith yello\v or ,,-hitish and 
black, four or five rings of each colour, terminal hairs black with 
",hite tips. 

Dimemions. Head and body 9! inches, tail without hair 9, hind 
foot 1·9; basal length of skull 1-~, zygomatic breadth 1-2. 
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Distribution. Only obtained as yet on the Kakhyen hills near 
Bhumo, U ppelll Burma. 

247. Sciurus phayrei. Pltayre's Squi'rrel. 

Sciurus phayrei, Blyth, J. A. S. B. xxiv, pp. 472, 476 (1855), xxxj, 
p. 332; ide Oat. p. 104; id. Ma1n. Birds Burma, p. 36; Peters, 
P. Z. S. 1866, p. 429; Bltl1l:ford, J. A. S. B. xlvii, pt. 2, p. 160 ; 
A,nderson, An. Zoot. Res. p. 230. 

Sciurus caniceps phayrei, Thomas, P. Z. 8. 1886, p. 69. 

Oolour. Upper parts speckled greyish brown, the back sooletimes 
\vith a rufous tinge; dorsal hairs leaden black at the base, then 
isabelline and black alternately, t\VO rings of each, t.he tip black. 
Feet and lo\ver parts light rufous, a black or blackish band on each 
side of the rufous abdomen from axil to groin. Tail concolorous 
with the back 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 £01' one or t\VO inches; tail-hairs generally \vith 4 or 5 
rings of each colour, jsabelline and black. 

Dimensions. l-Iead and' bod" of a female 9'6 inches, tail, without 
hnir 8'S, \vith hair 11, hind foot from heel 1-8 ; \veight 8 oz. Basal 
length of skull 1·9, extrenle length 2'15, zygomatic breadth 1-25. 

Distribution. The province of Martaban in Burma, ranging north, 
to the sout·hern border of the I(arennee country. 

This form doubtless passes into S. pygerythrus, as in some skins 
the characteristic dark lateral bands are indistinct. 

248. Sciurus pygerythrus. The Irrawaddy Squirrel. 

Sciurns pygerythrus, Geoffi'oy, Mag. Zool. 1832, 01. 1; Belanger, 
Voyage, Zool. p. 145, pI. 7 (1834); Blyth, J. A. S. B. xvii, p. 345, 
xxiv, p. 475, xxxi, p. 333; ide Cat. p_103; ide MaUl. Birds BUrllUl, 
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; ide Mum. Birds Burma, p. 36; Anderson, A.n. Zool. Res. 
p.230. 

OOlOU1'1 above speckled olive-brown to grey, below light rufous or 
buff. ~'eet someHmes buff like the lower parts, sometimes not. 
Dorsal hairs leaden black at the base, then \vhite or isabelline and 
black alternately, usually t,,'o rings of each, the tips black. Tail 
coloured like the back, except the tip, \vhich is black and ,veIl 
defined; tail-hairs annulatecl, \vith about four rings of each colour, 
\vhitish and black. 

Di1nensions. Head and body about 9 inches, tail without hail' 
rather less; basal length of skull 1-75, extreme length 2-05, zygo­
matic breadth 1-25. 

Distribution. Throughout the Irl'a\vacldy valley in places from the 
neighbourhood of Rangoon, \vhere it is COlllmon, to above Ava. 

Varieties. S. blanfo-rdi, 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. Tlte golden-backed SquirreZ. 

Sciurus caniceps, Gray, A. M. N. H. x, p. 263 (1842); Bl!Jth, Mam. 
Birds Burl1~a, p.. 36; Anderson, An. Zool. Res. p. 229; Blanford, 
J. A. S. B. xlvn, pt. 2, p. 161; Thomas, P. Z. S. 1886, p. 68. 

SCiUl'~lS chl'ysono~us, Blyth, J. A. S. B. xvi, ~. 873, rl. xxxvii, fig. 1, 
XXIV, p. 474; ~d. Cat. p. 103; Peters, P. Z. S, 1866, p. 429. 

Sciurus con coloI', Blyth, J. A. S. B. xxiv, p. 474; ide Cat. p. 103. 

T,vo pairs of mammoo, one ventral and one inguinal, as in all 
allied forms. Feet very broad. Soles of all feet bearing granular 
tubercles bet\veen the pads. 

Oolour above speckled greyish olive to rufous olive, the back in the 
typical form changing in winter to orange or pale ferruginous reel. 
The dorsal hairs are blackish at the base, and in the grey or olive 
(sulnmer) phase the terminal portion is altel·nately yello\v and black, 
2 rings of each, the tip being black. In the orange (\villter) phase 
aU the ternlinal portion is orange. Head frequently pale grey. 
Lo\ver parts speckled grey or olivaceous grey, oftetl \vit.h a median 
dark line. In Southern specimens the flanks and. sides of the 
neck are bright rufous_ Tail indistinctly annulated, each hair 
coloured alternately whitish and black, usually about 4 rings of each; 
tip of the tail for about 2 to 3 inches black. 

Di1nensions of a female: head and body 8·7 inches, tail ,vithout 
hail' 9-8, \vith hair 12-1, hind foot 1-2, ear 0'5. In a lnale the tail, 
without hail', is shorter than the head and body. Basal length of 
skull 1-95, extreme Jength 2'3, zygomatic breadth 1-35. 

ni.stribution. From the neighbourhood of l\:Ioulmein, throughout 
the Tenasserim provinces and Malay Peninsula. Rare in Amherst. 

Va1-ieties. Two forms are included under this species, because in 
the ordinary summer vesture they are indistinguishable; as, ho,v­
ever, one has a distinct breeding livery and the other has not, it is 
doubtful whether the two should not receive different names. 
These forms are :-

1. Typical S. caniceps (S. cTl,rysonotus, Blyth), the form found in 
Northern Tenasserim neal' l\{oulmein. This is paler and greyer 
than the next variety, and both sexes in winter haye the back 
orange. Mr. Thomas has shown, from the examination of a 
large series of dated specimens, that ·the yello,Y colour of t.he 
back begins to appear in patches about October, and to dis­
appear and be replaced by grey hair about l\larch. 

2. s. co~colo,·, found in Southern Tenasserim and the Malay 
Peninsula. This is darker in colour, both above and below, and 
has no seasonal change_ Malay Peninsula skins h~ve the sides 
of the neck and flanks rufous. 

Habits. Probably precisely the same as those of all the aHied 
£orl11s_ Beavan found ~he nest of this squirrel in July'\\yith one 
young one in it, and observed that the species occurs at times near 
houses, and occasionally descends to the ground to feed, put never 
remains there long. The breeding-time apparently is in the spring. 
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250. Sciurus griseimanus. The g11ey-footed Sq'uir1"el. 
Sciurus griseimanus, A. Milne-Edwards, Rev. Mag. Zool. xix, p. 195 

(1867); Anders.01~, An. Zool. BfS. p. 233. 

OOloU1" speckled greyish bro,vn above; dorsal hairs leaden black 
at the base then whitish and black alternately, t\VO rings of each. 
Feet . and lo,ver parts pal~ 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. 

Di1nensions of type: head and body 10 inches, tail the saIne; of 
Burmese skins apparently somewhat less. 

Dist1"ibution. Cochin China and Cambodia_ A single specimen 
has been procured by Mr. L. Fea at Kyouk Myoung, Upper Burlna. 

This squirrel is nearly allied to both S. locroides and S. pygery­
thrus, and evidently passes into both. 

251. Sciurus locroides. The hoary-bellied Hi1nalayan Squirrel. 

Sciurus lolrl'oides, Hodgson, 'J. A. S. B. v, p. 232 (1836); llfcClelland, 
P. Z. S. 1839, p.152 ; Blyth, J.A. S. B. xvi, p. 873, xxiv, p. 475; £d. 
Cat. p. 104; Jerdon, .lJ:la1n. p. 169; Anderson, An. Zool. Res. p. 247 

SCillrUS lOcl'oides, Hodgson, J. A. S. B. x, p. 915. 
Scim'us assamensis, lJfcCleltand, apud Gray, List Mant. B.. J:l. p. 143 

(1843), no description; Blyth, J. A. S. B. xxiv, p. 475; ide Cat. 
p. 108; ide Mam. Birds BU1''Ina, p. 37. 

SCiUl'US blythii, Tytter, A. M. N. H. aero 2, xiv, p. 172 (1854). 
Sciurus lokrioides and l\Iacroxu~ similis, Gray, A. M. N. H. (3) 

xx, pp. 274, 281. 

Snout short. Teeth larger than in S. locri(i. The length of the 
upper 5 molars together is about two thirds of that of the nasal 
bones. Usually two pairs of mammw, more rarely three pairs, all 
ven tral or inguinal. 

Oolour of upper parts, head, body, and tail speckled olive or 
yellowish brown, sometimes greyish brown, sides very little paler; 
feet the same as the sides; lo\ver parts isabelline or greyish or pale 
rufous, more rarely light rufous-brown, sometimes speckI~c1 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 yello\v or whitish and black, generally 
~·o 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 occasionallyannulated. 
There is sometimes a rufescent 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 HiIna.layas, Nepal, Sikhim, and Bhutan 
at low elevations, Assam and the Assam hills, CachaI', Tipperah, 

2n 2 
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Chittagong, l\fanipur, and Arrakan; also Eastern Bengal (Dacca), 
Upper Burma (Bhanlo), and Preparis Island. 

Va1·ieties. The form called S. ass{l'Inensis is scarcely distinguishable 
fronl typical S. locroides. There is, ho,,'ever, a ,,'ell-marked 'Variety 
found in Sikhim and further east, wit.h the anterior surface of the 
thighs richly fulvous, lo\yer parts generally grey. This is Macroxus 
s'l:m1'lis of Gray_Anderson says that It jet-black squirrel found in 
Sylhet and Cachar is probably referable to the present species. 

S.locroides appears to pass into S. g'r'iseirnantts and also, I believe, 
into the Chinese S. castaneoventris through forms of the latter \vith 
little or 110 chestnut on the lo\ver parts. 

252. Sciurus atridorsalis. The black-baclced Squir'rel. 

SCiUl'llS nb:o dOl'S alis, Gray, A. M. N. H. x, p.263 (1842); Blyth, 
J. A. S. B. xvi, p. 872, pl. xxxvii, tig. 3, xvii, p. 345, xxiv, 
p.477, xxviii, p.276, xxxi, p. 833; id. Cat. p. 105; ide Mam. 
Birds Burrna, p. 36; Peters, P. Z. S. 1866, p. 428; Blanfolrd, 
J. A. S. B. xlvii, pt. 2, p. 159; Anderson, An. Zool. Res. p. 233; 
Tllolnas, P. Z. S. 1886, p. 70. 

Sciul'US hyperythl'us, Blyth, J. A. S. B. xxiv, p. 474; id.. Cat. p. 102. 

Foot brond; sole smooth, not granulated bet\veen the pads. T\vo 
pairs of mamlnoo, ventral and inguinal. 

Oolour very variable. The npper surface speckled greyish or 
rufous bro\vn, \vith generally, but not always, an elongate black 
patch in the Iniddle of the back. In rufous specimens the head 
is dist.inctly ferruginous red. Dorsal hairs black at the base, then 
alternately yello\v and black, two rings of each (or occasionally only 
one ring); the black hairs of the patch in t.he middle of tbe back 
are sOlnetimes blacli throughout, sometimes have one pale ring and 
fi long bh;l,(~k ~t.ip. Lower parts, as a rule, chestnut or bay, but 
there is mueh variation as ·to the extent, the thront and breast 
being often coloured like the sides, speckled greyish, and occasion­
ally the \vbole under surface is buff. In some skins the breast und 
a band in the middle of the chestnut belly are speckled greyish, 
as in the S. gordoni form of S. er.vtllr{Eus. Tail, as a rule, sub­
annulate, the hairs being alternately ringed \vith isabelline and 
black, about 4 rings of each, but at times there are long pale or 
rufous tips to the hairs, and in some sldns the hairs are chiefly or 
entirely rufous \vhite, in others black \vith rufous tips. ,Tibrissre 
\vhite, \Vl1ite mixed \vith black, or black. 

Dinlen.~ions. H'ead and body 8-5 inches, tail without hair 7'4, 
\"ith hair 10, bind foot \"ithout. cht\vs 1-8; extrenle length of skull 
1'95, basal length 1-7, zygomatic breadth 1·2. 

D·istribution. N orthern ~rel1nsserjm, from considerably north of 
l\fouhnein to Tavoy_ Common in Alnherst. Not known certainly 
to occur further south. Some specimens have been procured in 
Lo\ver Pegu. 

Varieties. The excessive variability of this form in colour "rill 
be seen from the description. The pale ]o\yer surface in SOlDe 
skins may be due to immaturity, but the presence or absence of a 
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black patch on the back does not appear to be connected with age, 
sex, or season, so far as is known. Moulmein specimens nppear 
n,l\vays to have ,vhite vibris8oo; a large collection of slrins £1"0111 

Mya.'vadi, 65 miles north of l\lol1lulein, have b1ack vibrissro, but all 
the latter have black backs. s. ltype1'ytltrus of Blyth is a very rufous 
variety \vithout either black dorsal patch or white \vhiskers. 

Habits. Tiekell in his l\lS. 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 lo\v cackling cry, and makes 
a grunting noise when alarmed. 

253. Sciurus palmarum. Tile Pctlm-Squi1'rel, 
0,' common striped Squir1·el. 

Sciurus palmarum, L. 6'yst. Nat. i, p. 86 (1760); Elliot, Mad. Jour. 
L. 8. x, p. 216; Blytll, J. A. S. B. xvi, I'. 874; £d. Cat. p. 100; 
Jerdon, Mam. p. 170; Anderson, An. Zoot. Res. p. 257. 

Sciurus penicillatus, Leach, Zool. Mz'sc. i, p. 6, pI. i (1814) ; Horsfield, 
Cat, p. 152. 

Funnmbulus indicus, Lesson, Illust. Zool. pI. xliii (1832). 
Sciurus brodei, Blytll, J. A. S. B. xviii, p. 602, xx, p. 166, xxi, 

:po 350; Kela~rt, Prod. p. 53. . 
SClurus kel~artI, Layal'd, Blyth, J. A. S. B. xx, p. 166; ~d. A. M. 

N. H. (2) ix, p. 336 (1852) ; Kelaal't, Prod. p. 53. 
Gilehri, JI.; Berdt, Lakhi, Bengo; Tidra, Ttl, Ko!.; Khadi, l\Iahr.; 

Alalu, Can.; U'I·ta, Wadar, Vodata, Tel.; Chitta Anatllan, Tam.; Lena, 
Cingalese. 

Ears covered w·ith short hair. Tail with long hair throughout. 
:~Fllr short. N akeel 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 mammoo, ventral and inguinal. 

OOlOUlo of back finely speckled brown, var.ving from greyish or 
rufescent to almost blaclr, \vith three ,veIl-marked \vhitish isn belline 
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 i to ! inch broad and sub­
eq unl. Dark dorsal hairs black, with usually one pale rufous or 
isabelline subterminal ring. Head paler t han 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. Lo\ver parts 
\vhite, whitish or grey, the hair dusky at the base. Tail blackish 
or hoary, the hairs either whitish or rufous with t,vo black rings, the 
more distal generally mu(·h the longer; tips of hair al \vays whitish. 

Di'nlensions. Head and body 5'5 to () inches, tail \vith 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 cultivated parts, especially near human habitations. 
Not found on the Malabar coast, nor east of the Bay of Bengttl. 
nor in forest. To the west this squirrel extends into Sind and 
Baluchistan, though rare in both. 
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Hab"its. This is one of the common~st and best known animals of 
India, and of all ,yild mammals, in great part from its 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 I~rge 
banyan and pipal trees, and though often seen on palms, it is by 
110 means particularly partial to them. It is very commonly seen 
feeding 011 the ground about trees, very rarely away from them, 
and it takes refuge in the branches when alarmed. It also very 
COlTIlnonly inhabits the rafters and thatch of houses and enters 
rooms freely. F~om its abundance about cultivation and houses 
and from its not bei~g found in forests, thi~ species is probably a 
follo\ver or " cOlnmensal" of t.he" human race, as jIU8 'rattus, ~1. 
deCUl11((nUS, and :AI. 1Husculus certainly are; and s. l)al'nlarun~ IDay 
be the semi-domesticated form of S. trist1"iatus, just as Mr. Dobson 
has suggested that 01'ocidu,1Yt ccerulea is of O. m~u·ina. 

The fooel, as ,vith other squirrels, consists of seeds, fruits, buds, 
&c., and according to l\fcMaster of insects also. I have, I think, 
seen this species eat the flying ternlites or ,yhite-ants. l\{cMaster 
says S.lJal1)uo~un1, 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 ,vith 
,yhich the squirrel Hves on perfectly friendly terms. However, as 
Sterndale justly remarks, S. vulgaris is commonly accused of the 
saIne propensity in Europe. The cry of the palm-squirrel is a 
shrill chirp, reselnbling t.he note of a bird. The little animal is 
very easily tanled, having originally little or no fear of man. 

The female has, according to J erdon, two to four young at a 
birth. It constructs a rough bulky nest, of grass, wool and any 
fibrous lllatter it ran obtain, in the branches of trees, or sOlnetimes 
in the eaves or rafters of houses. 

Blyth and J erdon classed the small rufous striped squirrels, 
s. broclei and S. k·ela(l1·ti, as varieties of the next species, \vhich 
they thought replacecl s. palma)~Unl in Ceylon; but unless- these 
sJnall broad-striped forms from Ceylon, of which there are many 
specimens in the British Museum, are classed with S. palrnaru'rn, 
it is iInpossible to keep S. tristriatus distinct. Some of" the Indian 
varieties ,vith dark back and the tails rufous beneath, referred by 
various writers to S. tristriatus, must also be united to S.lJalnlaru1n, 
if the t,vo are kept separate. 

254. Sciurus tristriatus. The :jungle striped Squi1·rel. 
Schu'us tl'istl'iatus, Waterhotlse, CnarleS1.oorth's Mag. Nat. Hist. i, 

p. 499 (1837); id, p. Z. S. 1839, p. 118; Blyth, J. A. S. B. x~i, 
pp, 874, 1001, xviii, P 601 ; 'ted. Cat. p. 106; Kelaart, Prod. p. 51 ; 
Jerdon, ]{ a1n. p. 171; Anderson, An. Zool. Res. 258. 

Sciurus (Tamins) dussumiel'i, A. M",'lne-Edwa1'ds, Rev. Mag. Zool. xix. 
p. 226 (1807). 

Anan, Mal. 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 'fUtrr01.U 

longitudinal white or whitish subequal stripes, not more in general 
than 1\r 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, w'ith black rings and a 
white tip. 

Dimensions. Head and body 7·5 inches, tail without hair 6·25, 
with hair 7·5; basal length of skull 1·6, extreme length 1·8, 
zygomatic breadth 1. . 

Distribution. Througnout a great part of the peninsula of India 
and Ceylon, in forest regions. Anderson records this species 
also £rolu Sikhim. Comlnon in Malabar. 

Habits. The voice is said by both Blyth and Jerdon to be quite 
different in character from that of S. pctlma1rurn and much less 
shrill. Although generally a denizen of the "voods, this species 
has been kno,vn to enter and inhabit houses in places ,vhere the 
palm-squirrel does not occur, and a case is mentioned by Jerdon 
as occurring in his o\vn hO\lse at Tellichery. 

I feel much doubt as to the distinctness of this form from 
s. palrnarurn, \v hich I suspect, as mentioned under that species, to 
be a semi-domesticated variety. 

255. Sciurus layardi. Layard' 8 striped Squi1414 el. 

Sciurus layardi, Blyth, J. A. S. B. xviii, p. 602; ide Cat. p. 107 ; 
Kelaart, Prod. p. 53; Laya'rd, A. M. N. H. (2), ix (1852), 
p. 335; Jerdon, Ma1n. p. 172; Andel'son, An. Zool. Res. p. 260. 

00 lotM , above dark bro,vn, 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 lllore rufous with one narro,v 
black ring, terminal half black with whitish tips. 

Diulensions. About the same as S. tristl'iatus or rather larger. 
Distribution. The Inountainous parts of Ceylon, and also, 

according to J erdon, of Travancore. 
Habits. A forest animal, like S. t1~istriatus, of ,vhich this Tlln y 

prove to be a variety. 

256. Sciurus sublineatus. The dusky strilJe(l Squb~rei. 

Sciurus sublineatus, Waterhouse, P. Z. S. 1838, p. 19; Blyth, J. A. 
S. B. xvi, p. 875; 'Z·d. Cat. p. 107; Jerdon, Marn. p. 173; Andet'son, 
An. Zool. Res. p. 260. 

Sciurus delesserti, Gervais, Mag. Zool. 1842, pI. 31. 
Sciurus trilineatus, Water/louse, Blyth, J. A. S. B. xx, p. 165 (1851) ; 

Kelaart, Prod. p. 54. 
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Size 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. 

Oolour. Upper parts dull brown, finely speckled; Dliddle of 
back deeper bro\\7n, \vith three indistinct narro\v pale lines, closer 
together and shorter than in S. pal'nlarU11t and its allies, and only 
extending in .general from behind the shoulder to the loins. Dor­
sal hair leaden black at the base, then jet-black, with one or two 
,vhitish or orange rings. Lo,-,'er parts pale brown, more or less 
rufescent, or dull grey. Tail-hairs ,vith alternating orange or 
\"hitish and bhtck rings of subequallength, 3 or 4 of each colour. 

Dimensions. Hend and body 5 inches, tail with hair rather more, 
hind foot]·2; z.vgon1atic breadth of skull 0·7. 

Distribut-ion. The mountains of Southern India, Wynaad, Nilgiri, 
Palni, Trayancore &c., and Ceylon. Found as far north as Coorg. 
Not recorded froln the Sbevaroys. According t.o I(elaart this 
squirrel iR not found in Ceylon belo\v 3000 ft. elevation. 

This also is a forest. animal, but, despite its st.ripes, has probably 
but little affinity \vit.h S. p((.lma1·u'J1~ and.its allies. 

257 Sciurus macclellandi. The str~Jecl Himalayan Squi1·rel. 
Sciurus macclellalldi, Horsfield, P. Z. S. 1839, p. 152; Blyth, 

J. A. S. B. xvi, p. 875; t~. Gat. p. 107;" Jerdon, Malll. p. 173; 
Anderson, An. Zool. Res. p. 263; 1'/zo1nas, P. Z. S. 1886, pp. 61,71. 

Sciurus pembertoni, Blytlt, J. A. S. B. xi, p. 887. 
Sc~Ul'US bal'bei, Blyth, J.. A. 6f

• B. xv~, p. 875, pl. xxxvi, f. 3 (1847) ; 
~d. Cat. p. 107; td. MaIn. Bu'ds Bur1na, p. 38; Blanford, 
J. A. S. B. xl ii, pt. 2, p. 164. 

Sciurus macclellandt, var. swinhoei, M.-Ed1V. Rech. Manz. p. 308. 

Ears covered outside \vith long hair forming a pencil. Tail ,vith 
long hair below, but less bushy than in most squirrels. Three 
pairs of nlammre, ventral and inguinal, t.he anterior pair nearer to 
the axil than to the groin. 

Oolour of upper parts dull greyish bro\vn lighter or darker; a 
,vell-lnar]{ed black stripe do,vn the middle of the back ,,'ith a pale 
band, ill-lnarked in N ol'thern specimens, on each side; outside this 
again is a broad dark band, bro\yn in Himalaynn specimens, black 
in Tenasserim; again out.side this is a broad pale buff or ",hitish band 
extending froDl the IDuzzle do\vn each side of the head, neck, and 
body, and in some Tena.sserim s~ins this pale band has an outer 
black border. Dorsal hairs black at t.he base. Hair on outside of 
ears black, the hairs on the tips of the ears \vith long ,,,,hite 
terlninations. Lo\ver parts varying from \vhitish or pale bro\vn 
to buff or pale rufous or dull grey. Tail \vith alternating rufous, 
,,'hitish, and black rings, usually rufous at the base, then black, then 
rufous, t.hen a long subterminal black spare and a \vhitish tip. 

Dinlensions. Head and body 4'5 to 5 inches, tail \""ithout hair 
3· 75 tc) 5, \\lith hair 5 to 6, hind foot from heel 1·1. Weight 
about 2·5 oz. A Sikhim skull measures in extreme length 1'35, 
basal length 1·1, zygoluatic breadth '0·8. 
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Di8t,·ibution. Found in Sikhim and the Eastern Himalayas, ex­
tending eastward into China and as far as Fornl0sa, also in the 
Assam hills, Cachar and Manipur, throughout the Tenasserim 
proyinces and t.he Malay peninsula (I possess a specimen collect£:~d 
by Mr. Davison and labelled Malacca), and in Siam and Co chin 
China. I cannot find this species recorded from Arrakan or Pegu, 
nor \vas it obtained by Hodgson at Katmandu in N epa!. All his 
specimens apparently were from Darjiling. 

Varieties. T\vo very distinct races occur within our area :-
1. Typical S. maccleUctndi, from the Eastern Himalayas, has but 

one black line on the back, in the lniddle, and only t\l10 distinct 
pale stripes, one on each side. 

2. B. bCt'l'bei, from Tenasserim, is altogether more bright1 y coloured 
and has four distinct buff' stripes on the back, t\VO on each 
side, and either 3 or 5 black stripes. Skins from Manipur are 
intermediate between the t\VO races, and Chinese specimens 
(B. 1nacclellancli, yare 8winhoei) are duller in colour than 
Hilualayan. 

Habits. This squirrel is found in high forest, and, so far as is 
kno\vn, but rarely descends to the ground. 

258. Sciurus berdmorei. Be1·dl1~ore's Squirrel. 

Sciurus berdmol'ei, Blyth, J. A. S. B. xviii, p. 603 (1849), xxviii, 
p. 418; Z"d. Cat. p. 106; ,ide Ma'ln. B.z"rds BU1"lna, p. 37; Anderson, 
An. Zool. Res. p. 261; Thomas, P. Z. 8. 1886, p. 71; Anderson, 
Fauna Mergui Arch. i, p. 340. 

SCiUl'US mouhoti, Gray, P. Z. S. 1861, p. 137; Blanfo1'd, J. A. ~. B. 
xlvii, pt. 2, p. 162. 

1\1" uzzle long and narro\v. Ears \"ell clad. Tail \v~th long hair 
beneath. Soles of the hind feet bare to the heel, and smooth, not 
tuberculated; the outer posterior pad is linear, but anterior in 
position to the long inner posterior pad. Three pairs of mammoo, 
ven tral and inguinal. 

Oolour above brown, finely speckled, rufescent on the back, 
yello,ver or greyer on the sides. There are t\VO pale yello\yish or 
""hitish longitudinal bands on each side; the upper narrower and 
better defined than the lo\ver. Bet"'een the t\VO and above the 
upper pale band, the fur is dark~r as a rule and sometimes blackish, 
and occasionally there is n, short black band in the middle of the 
back. Dorsal fur dusky nt the base, then alternately orange and 
black, usually two rings of each, the tip black. Lo\ver parts white, 
sometimes tinged \viLh buff. Tail blackish, rendered hoary by the 
,vhite tips, sometimes indistinctly annulated; hairs light brown or 
rufou& 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, 
,vith 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 Bly£h 
doubts if it ever ascends trees. Probably, however, its habits are 
not unlike those of S. palma1'um. It is said to be found about 
cultivation. 

Subfamily ARCTOMYIN-LE. 

The marmots, of which this subfamily is composed, are Palrearctic 
and N earctic, and comprise three genera, A1·ctornys, Sperrnopltilus, 
and Oynornlls. Only the first of these, distinguished from t.he 
others by the \VRl1t of chee]i-pouthes, is represented in the 
Himalayas within our liInits. All the lllembers of this 8ubfunlily 
are burro\vers, and live in holes in the ground. Sonle inhabit 
lllouutains, others open plains. 

Genus ARCTOMYS, Schreber (1792). 

Form stout, tail short or moderate, ears very small. Thulnb 
rudimen tary. 

Dentition: i. !, pm. 2
1
-2 m. a-a as in Sciu1~s. Incisors not 

2 -1' - , 
coulpressed. Anterior upper premolar larger than in squirrels, but 
still much smaller than the second; molars broad. 

Synopsis of Indian Species. 

Tailless than t head and body; colour greyish. A. hi'lnalaya1lus, p. 388. 
Tail about "3 head and bodv; colour greyish A. hodgsO'Jll~, p. 389. 
Tail fully ~- head and body; colour yellow A. ca'lldatus, p. 390. 

259. Arctomys himalayanus. Tl~e Tibet M(uVJnot. 
Arctonlys himalayanus, Hodgson, J. A. S. B. x, p. 777, plate (1841), 

xi, p. 287; (" l)otius t'l'hetensis hodie ") xii, p. 409; Blanford, 
J. A. S. B. xliv, pt. 2, p. 121; id. Ya'l'kand Miss., Ma'ln. p. 36, 
pIs. xii, xii a; Lydekltel', J. A. S. B. xlix, pt. 2, p. 7; Biichner, Pl'ze­
'walski Reis., Siill.qeth. p. 25. 

Arctonlys bobac, Gray, List lJtIaul. B. ill. 1843, p. 148, pa.rtim; 
Blyth., Gat. p. 108, partim ; Jel'don, M am·. p. 181, pa.l'tim ; 8IoUc:IL'a, 
J. A. S. B. xxxiv, p. 111; Anderson, P. Z. 8.1871, p. 560. 

Arctomys tibetnnus, Ada'lJls, P. Z. S. 1858, p. 521. 
Br1'rI, Kashmir; Pfif, Niti; Kad'l°a-piu, Phya, Tibetan; Cllib,':, Bhotia 

of Sikhim. 

TaU about t the length of the head and body. Six pairs of 
mammre, extending from the axil to the groin. 

Oolou1' of body and limbs pale tawny, much mixed \vith blacI{ on 
t.he upper parts; basal half of fur (basal third on belly) dark bro\vn, 
terminal half pale fu]vous, with black tills on the upper pnrts ; 
face and terminal third of tail dar]\: brown; cheeks sometimes 
rufescent. 
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Dimensions. Head and body 22 to 24 inches, tail without hair 
5 to 5-5, with hair 6 to 6·5, hind foot 3·25; basal length of skull 
3·85, extreme length 4·1, zygomatic breadth 2·6. 

Dist1"ibution. Tibet north of the main Himalayan chain, from 
the neighbourhood of Lhassa to Laduk ana the Kuenlun. Common 
in Rukshu 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. 

H",bits. This marmot inhabits the bleak dry ·plateau of Tibet 
in colonies, its burro,-,7s being most comnlonly found on the sides 
of valleys. I t Ii ves on roots and vegetables, coming out to' feed in 
the morning and evening; it doubtless hibernates in the \vinter. 
The alarm cry is "a short chirping bark" according to Lydekker. 
lVIarlllots are easily tam~d, and the present species is no exception. 

260. Arctomys hodgsoni. The S1nalle1' Hhnalctyctn :Jla1"rnot . 
. A.rctomys hemachalanus, Hodg!wn, J. A. S. B. xii, p. 410 (1843) ; 

Jerdon, Maur. p. 182 ; Blanford, J. A. S. B. xliv, pt. 2, p. 122 ; nee 
A. hinlalayanus, Hodgson. 

Al'ctomys tibetanus, Gray, Cat. Ma1J~. ~e. Nepal ~ Tibet, 1846, p. 24; 
ide 2nd edt p. 12; nee A. tibetensis, Hodgson. 

Al'ctomys bobac, Blyth, J. A. S. B. xvi, p. 875, partinl; ide Cat. 
p. 108, pal'tim, nee Sehreber. 

Al'ctomys hodgsoni, TV. Blanford, Yarkand Miss., MaIn. p. 35; ide 
P. Z. S. 1880, p. 453. 

Jabra, Bhotia. 

Tail about a third as long as the body and head. Five or six 
pairs of mammre. 

Oolour almost identical \vith that of A. himalayanus, 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 sumlner. 

Dimensions. Head and body 12 to 13 inches, tail5~, hind foot 
nearly 3. I believe these measurements, which are Hodgson's, are 
too smaH, and that the species grows to 16 or 18 inches from 
nose to vent. An adult skull nle~ures 3'7 in extreme length, 
2'4 in zygomatic breadth. 

Dist1'ibution. Nepal, Sikhim, and Bhutan; probably Cis-Hima­
layan, ,vhilst A. lli1nalayanttS is Trans-Himalayan. 

Nothing is known of this species except in confinement. I 
have never seen the skin of a \vild specimen, nor, I believe, has one 
been recorded, although there are, at present, no less than fifteen 
specimens in the Indian Museum, Calcutta, and this lnarmot is 
apparently far from rare in Sikhim. Hodgson had both this and 
A. hi'lnalayanus in confinement. The name hem(tchal(tnus, being 
identical with himal(tyanus, cannot be employed. 
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261. Arctomys caudatus. The 'red ()r long-tailed Jla·rmot. 

Arctoluys caudatus, Jacque'llZont, Voyage dans l'Inde, iv, p. 66; Atlas, 
ii, pI. 5 (1844); Blanford, J. A. S. B. xliv, pt. 2, p. 122; ide 
YarlLand Miss., Man~. p. 87, pIs. xiii, xiii a ; Lyrlekl"er, J. A. S. B. 
xlix, pt. 2, p. 7; Scully, P. Z. S. 1881, p. 204; ide A. M. N. H. (5) 
viii, p. n8. 

Al'ctomys bobac, Ada'l1lS, P. Z. S. 1858, p. 521 ; Blyth, Cat. p. 108, 
partim, nec Sch1'ebel', 

Al'ctOD1YS hemachalanus,Andm'son, P. Z. 8,1871, p. 561, nec Hodgson. 
Dr'ltn, Kashmir. 
'rail about half the length of the head and body. 
(JOlOU1· yello\vish tawny to orange, the back c4iefly black, some­

times \vholly blael[, 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 
to\vards the base. Lo\ver parts and limbs brownish rufous, deeper 
in some examples than in others. The general tint is more rufous 
tban in the other Himalayan species and the back is blacker. 

Dinlellsions. 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.-Arctornys ca'ltdatus. 

Distribution. The ranges immediately north of Kashmir proper 
from Ward\van to Deosai and Astor, at elevations between 8000 
and 14,000 feet. I can find no account of this marmot's occurrence 
east of Kashmir, nor is it found in Ladak except on the southern 
border. 
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Hli'bit~. Similar to those of A. himalayanuB and other marmot·s. 
The call, however, is different; Adams describes it as a loud wailing 
cry, Lydekke-r as a long screaming w bistle of great shi~inness. A. 
cauclatuB inhabits comparatively fertile localities on the border of 
the dry region, and is found at a' lo\\'er elevation than A. him a­
layanus. 

Other Central-Asiatic species of marmot are A. clichrous from 
Northern Afghanistan, A. aureus flom the mountains west of 
Yarkand, both allied to A. cauda.tuB but smaller, and A. robustus 
from Eastern and North-eastern Tibet, allied to A. hi1nalayanus but 
classed as distinct by Milne-Ed\vards and Buchner. A Spermo-
philus, S. bactrianus, has recently been described by Dr. Scully froln 
Afghan Turkestan. 

Family DIPODID.£. 

The present subdivision is composed of the Asiatic and African 
jel'boas, t.he N ol't.h-American jum ping 1nice (Jaculus); the Cape jump­
ing hare (Pecletes), and a few other forms. As a rule t.hey are distin­
guished by hind limbs of disproportionate length and a long hairy 
tail, and- both in their form and mode or progression resemble 
kangaroos. They not only move quiekly by jumping on their 
hind legs, but are said to use their tails to aid their movements. 

'rhe molars have transverse enamel-folds, the incisors are com­
pressed. The brain-case is short and broad, the infraorbital opening 
rounded and very large, the zygomatic arch slender and curved 
do\\~nwal'ds, the malar ascending in front of the orbit to the lachry­
mal in a flattened perpendicular plate, the mastoid (supratympanic) 
part of the bulla generally greatly developed. The elongated 
metatarsals are unit.ed to form a cannon bone. "Hind feet \vith 
but three functional digits. Cervical vertebrm more or less anchy­
losed. 

A single species just enters the margin of the Indian area fro In 
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 long, cylindrical, tufted at the end. Ears 
long. 

Dentition: i. i, pm. ~ ~, m.: ~. Incisors not grooved; pre­
molarstSmall, sometimes lost, two anterior molars in bothjaws much 
larger than the third, and bearing external and internal enamel­
folds that become loops with wear. 
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262. Alactaga. indica. :J.lhe Algl'll/n Je'l'boa. 

Alactaga indica,. Gray, A. M. N. H. x, p. 262 (1842); Hutton, 
J. A. S.:(1. xv, p. 137; Blanforil, Eastern Pe1'sia, ii, p. 77; Belate,., 
P. Z. S. 1880, p. 538. 

Alactaga ~actriana, Blyth, Oat. p. 110. 
Khanl~, in Afghanistan. 

The first and fifth toes of the hind foot are subequal, about 0'8 
inch short of the llnddle t.oe, second and fourth toes 0'15 short. 
Toe-pads transversely grooved. Ears very long, exceediug the fore 
leg in length. Fur so~t. Tail twice the length of the head and 
body. 

GolOUJ' above fa,Yn 01' light rufescent b1'o,vn, sOllletimes mixed ,vith 
blacl{, becolning paler and lllore rufous on the sides; lo,ver parts 
,,,hite, and a ,,,hite band across the outside of each thigh, a black spot 
sOlnetiInes behind and inside the thigh just belo,v the white band. 
Basal t,vo-thirds or more of hair on the back ashy, light or dark, 
tips of hairs sonletimes black. Taillight b1'o\vn, the tuft of long 
hair at the end blackish bro,vn except the tip, ,vhich is white. 

Di1>!ensions of a male: head and body 3'6 inches, tail without 
terlninal hair 7, ,,1.th terminal tuft 7'6, ear from cro\vn of head 
1·7, hind foot and tarsus 2'2; basal length of skull 1, zygomatic 
breadth 0·85. 

Distrib'lition. Afghanistan, South-eastern Persia, and N orthel'll 
Baluchistan. Not unCOllIIDon on the plains south of Quetta at an 
elevation of about 6000 feet. 

Habits. According to Hutton this jerboa is abundant in the 
stony plains of Afghanistan, burrowing deeply. When unearthed 
it bounds a,,'ay ,vith surprising agility on its hind legs. It is 
thoroughly nocturnal, sleeping soundly all day. It retires to its 
burro,v in Oetober and 1'eulains dormant till the follo,ving April. 
It is easily tamed. l\{ajor ]\troney, who sent a living specitnen to 
the Zoological Gardens, London, observed that this jerboa appeared 
not to require ,vater in its natural state, though it drank in cap­
tivity. It fed on green wheat, rice, lucerne or maize, l'a,v potatoes, 
gram or other grain, and dry biscuit. 

The nalue given to this jerboa by Gray is very objectionable,. as 
the species canllot be said to occur in India. Blyth's name baotrian(t 
is scarcely better. ~Froln the nearly allied A. aoontion, Pallas, the 
present species is distinguished by its proportionally longer ears 
and tail. 

Several other species of Alactaga and of Dipus, the latter having 
grooved incisors and only three toes on each hind foot, occur in 
Central Asia. 
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Family MURID~ . 

. This large and cosmopolitan family cOlnpl'ises the luice and rats, 
wIth a large number of allied forms. The following are the 
principal characters :-

Skull without postorbital processes. Infraorbital opening large, 
almost always ,vide above, and terminating below in .a narro\v 
groove, the outer ,vall of ,vhich is al,vays a flattened plate, forlning 
the lower root of the maxillary zygomatic process. Malar short 
and slender. Premolars none; dentition in all Indian genera 
i 2 3-3 
.~, m. 3-3. 

The number of subfamilies into "rhich this family \vas divided 
by Peters and Alston (P. Z. S. 1876, pp. 69, 80), ,vho have been 
followed by several \vriters, appears to me too large, and I cannot 
agree in placing }lesocia, \vhich is barely distinguishable generically 
froln .A.71Ius, in a distinct subfamily from the latter. At the same 
t.ilne, the classification of this extensive falnily is very difficult. 
The Indian forms may be thus classed, but the distinctive characters 
do not al ,,'ays apply to genera not found in India :-

A. Tail much more than ~ total length, 
generally f or more. 

a.· Cro,vns of ,vorn molars \vith oblique 
subparallel bands of enamel; tail with 
long coarse hair. • • . . Platacantho1J~yina3. 

b. CrO\VllS of worn molars \vith transverse 
laminre forming oval or lozenge-shaped 
patterns; tail hairy; hind legs elon-
gate. . GerbilUnce. 

c. Cro\vns of upper molars with 3 longi­
tudinal rows of tuber~les, lower with 
2 ro\vs (except in Hapalotnys); worn 
molars with transverse enamel-bands 
curved or straight; tail naked or 
thinly clad, scaly •• ..... 1J1urince. 

B. Tail (in all Indian forms) less than ~ total 
length; all molars either \vith tubercles 
in 2 longitudinal rows, or composed of 
subt.rigonal prisms similarly arranged. O,·ioetince. 

As \vith 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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Subfami~y PLATACANTHOMYIN~. 

Molars rooted, subequal in size, crossed by subparallel folds of 
enamel directed obliquely inward8 and backwards. Anterior 
palatine foramina slnal1, not extending back beyond t.he hinder 
margin of the premaxillaries. Auditory bul1re small. Coronoid 
process of mandible short. Tail long, hairy. 

Genus. PLATACANTHOMYS, Blyth (1859). 

a h 
Fig. 125.-Crowns of (a) 

upper and (h) lower 
right molars of P. 
lasiurus, X 4. 

Form· 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 behin d; a well­
marl{ed supraorbital ridge on each side. 
Infraorbital foramen very large. Bony 
palate broad, imperfect, perforate. In­
cisors smooth, narrow. 

A single known species peculiar to t.he 
hills near the Malabar coast. 

263. Platacanthomys lasiurus. The Malabar spiny Mouse. 

Plntucanthomys lasiurus, B'utk, J. A. S. B. xxviii, p. 288 (1859) ; 
,ide Cat. p. 100; Peter.fl, P. Z. S. 1865, p. 398, pI. xx; Jerdon, M(l1n. 
Ind. p. 210. 

Ears large, pointed, posterior margin slightly concave belo\v the 
tip. Vibrissm numerous, several of t.hem more than twice the 
length of the head. Fur of the upper parts mixed with broad flat 
spines having i;p.ickened edges. Tail hairy throughout, the hair 
coarse but not spiny, and subdistichous, short near the body and 
gradually increasing in length towards t.he tip of the tnil. Five 
pads on each palma, and 7 or 8 on the planta, including one long 
inner metatarsal pad and two or three outer, behind each other, 
all but t.he first small. Claws overhung by hair. Mammm one pair 
pectoral and one inguinal (Blyth gives 2 pairs abdominal). 

Colour above reddish brown, below nearly white, the colours not 
pnssing into each other; dorsal fur white at t.he base and for three 
quarters of it.s length or more, tips above brown. Feet \\,hite or 
whitish. Tail coloured 1ike the back above and below, the extremity 
sometimes whitish. 
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Di'lnension8 of an adult in spirit: head and body 4·5 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. 126.-Platacan,thomys lasiu1"u,s. 

Dish9ibution. Anaimalai and Travancol'e hills at, elevations of 
more than 2000 feet above' the 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 fronl 
Ceylon. 

Habits. The Rev. H. Baker, who discovered Platacanthomys, in­
formed Mr. Blyth that the species lived exclusively in large trees, 
in which these rats hollowed out little cavities that they filled with 
leaves and moss. They were said by the hill-people to destroy 
much pepper and to do serious damage to angely and ja.ck fruit 
(Artocarpus incisa and A. -intet.lrijoli(t), also to be fond of ferrnented 
palm-juice or toddy. 
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Subfamily GERBILLINbJ. 

l\folal's rooted, tubercular 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 bullre large. 
Hind limbs elongate; tail hairy. 

This subfamily is found in Asia and Africa. A single genus is 
Indian. 

Genus GERBILLUS, Desmarest (1804). 

Syn. Meriones, Illiger (1811). 

a b 

.Fig. 127.-{a) Upper 
and ( b) lower right 
molars of G. indiclts, 
X 3. 

Tail long, hairy, with a terminal pencil 
of long hair. Head slightly elongate, ears 
moderate. Mammre 4 pairs: 2 p~ctoral, 2 
inguinal. Large metacarpal pads. 

D t ·· . 2 3-3 U .. en ItlOl1: 1. 2' m. 3-3' pper InCIsors 
grooved longitudinally, anterior m, .. ~"1ar in 
both ja\vs composed of three transverse 
elliptical or lozenge-shaped areas, t.he second 
of two, and the third of one; the posterior 
upper nlolars with a more or less rudiment­
ary second ridge or heel, soon disappearing 
with wear. Occipital region of the skull 
broad. 

SynopsUJ of Indian ({,nd Oeylonese Speoies. 

A. Size of a rat. Snout to vent exceeding 4 in. 
ll. Planta entirely naked. . .. . 
b. Distal half of' planta hairy; ear 0·25 in. 
c. Whole planta hairy; ear 0·45 in.. . . ... 

13, Size of a nlouse. Snout to vent less than 3·5 in. 
Q. Planta with 6 pads, proximal half naked . 
h. Pln,nta without distinct pads, hairy through­

out. 

G. £ndicus, ,p. 396. 
G. hurriance, p. 398. 
G. erytltrura, p.399. 

'G. nanus, p. 399. 

G. gleadowi, p. 400. 

264. Gerbillus indicus. The Indian Gerbille or Antelope Rat. 
Dipus indicus, Hal'd1Vicke, Linn. T1·ans. viii, p. 279, pl. vii (1807). 
Gerbillus indicus, p'. Ouv. T1·. Z. S. ii, p. 143, pI. xxv, figs. 15-19; 

Iilyth, J. A. S. B. xxxii, p. 327; "'-d. Gat. p. 110; Jerdon, Marn. 
p. 184; Blanford, Eastern Persia, p. 63. 

Mus (Gerhillus) indicus, Elliot, Mtid:Joul'n. L. S. x, p. 211. 
Gerbillus cuviel'i and G. in dicus, JVaterllouse, P. z. S. 1838, p. 56. 
Gel'billus cuvieri, Hutton, J. A. S. B. xv, p. 139. 

Harna '1~u(s ( antelope rat), H.; JlumktIJ indt(.r, Beng.; PdndharQ undi,., 
1\Inh1'.; Yeri ye/It"a, Wada1'i; Tel yelka, Yenadi; Billa t"lel,~ Canarese. 

r~rail longer than head and body. Ears moderate, rounded, 
thinly clad. 1~]81lta nalied, distal portion granular. T,yo pads at 
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base of three middle toes, one inside the base of first and another 
inside the base of fifth toe, four in all. Eyes very large. 

Fig_ 128.-Gerhillus indicus. 

Oolour light brownish rufous, varying from sandy brown to 
fawn-coIf' ·l.r above; lower parts white, the colours sharply divided 
at times (probably in summer fur only). Basal two-thirds or nlore 
of dorsal hair leaden grey, a few longer hairs.on the back, especially 
towards the rump, \vith long black tips. Area above and behind 
the eye, a spot behind the ear, and the whole upper lip \vhite. 
Tail with a light brown band do\vn each side, above and belo\v 
darker, the upper surface becoming blackish and clothed \vith 
longer hairs to\vards the end, \vhich is tipped with a pencil of 
long dark hairs ahnost black. Feet whitish above. Planta pale 
or dusky. . 

Dimensions. Head and body 5 to 7 inches, tail 6 to 8~, hind 
foot 1·3 to 1-7, ear from head 0·55 to 0·7 ; weight about 6 ounces. 
Basal length of a skull 1·65, extreme length 1·85, zygomatic 
breadth 1. 

DI~8tribution. Throughout India and Ceylon in suitable localities, 
extending west into Baluchistan, but not east of the Bay of 
Bengal. 

Variet'ies. The Southern Indian form, G. cuvie1~i, is more slender, 
with longer tail and limbs, the planta dusky, and the first hind 
toe lliore proximally situated. Some specimens from Northern 
India are, ho\vever, similar, and there appears to be n complete 
gradation into the stouter typical G. indwus, which is found 
throughout Northern India, Sind, Baluchistan, &c. In a typical 

2E2 
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male Madras specimen (0. cuvieri) the head and body measure a·1 
inches, tail 8·15, ear 0·7, hind foot 1-7; and in a Baluchistan male 
t.he corresponding dimensions are 5·9, 6·6, 0-7, and 1·4. 

Habits. These have been described by Hard\vicke, Elliot, and 
Jerdon. The Indian gerbille is thoroughly nocturnal and very 
rarely seen outside its hole by daylight. It inhabits uncultivated 
plains and sandy downs, very often on the borders of cultivation. 
Here it makes extensive burro\vs ,vith 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 roots and grass, especially lta;oayali (Oyno­
(lon clactylon), seeds and grain, and sometimes cause great damage 
10 the crops. In 1878-79 they ravaged the grain-fiel,ls in the 
])eccan throughout several thousand square miles (Fairbank, J. A. 
~. B. xlviii, pt. 2, p. 143), cutting do\vn ja\vuri (Holcus sorg"~um) 
and bajri (H. spicatu8) stalks and feeding on the grain, part of 
which thev stored in their burro\vs. 

The Indian gerbille can make bounds of four or five yards at a 
time, and, as McMaster relates, often 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 hurrianm. The Indian desert Gerbille. 

(}erbillus indicus, Hutton, J.·A. S. B. xv, p. 137, nee Hardwicke. 
Gerbillns erythrourus, Jerdon, Man!. p. 185, App. p. iii, nee Gray. 
Gel'billus hurl'ianre, ,Terdon, ih. p. 186; Blanford, Eastern Persia, ii, 

p.68. 

Tip of the Dose projecting so as partly to covel' the nostrils. 
Tail about equal to head and body. Ears small, rounded, hairy 
outside. Distal half of planta hairy, proximal half ,vith a con­
siderable naked area. Fur short. Transverse elliptical folds of 
anterior upper molar united in the middle at an early stage of 
,veal'. Bullm very large. Eyes moderate. 

Oolour light bro,vnish grey (sandy grey) above; sullied white 
belo\v, the t,vo colours passing into each other. Some skins are 
rufescent above. Basal half of dorsal fur dark bro\vn 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 bro,vriish ,vhite above. 

Din-tensions. Head and body 5·5 to 6·75 inches, tail 5 to 6·5, ,vith 
hair 5·75 to 7, ear from crown 0·25, hind foot 1. A skull measures: 
basal length 1·25, ext.reme length 1·4, zygomatic breadth O-S. 

Distribution. The dry regions of N orth-:-,vestern India, Sind, the 
Punjab, and Western Rajputana, 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 cOlnmon in Sind and the Indian desert bet\Veell the 
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Indus and Rajputana, 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 Salvct­
dora persica, and on roots. 

266. Gerbillus erythrura. The Ajgh(tn (}e1~bille. 

Gel'billus el'ythl'oura, Gray, A. M. N. H. x, p. 266 (1842); Hu tt 011 , 

J. A. S. B. xv, p. 139; Blanford, Eastel"n Peral·a, ii, p. 70. 

Nostrils partly covered by a Hesh~" pad. Tail about equal to 
t.he hend and body. Ears rounded, moderate, hairy outside. 
Planta covered with hair except a narrow band along proximal 
part of inner margin. :Fnr soft, moderately long. Transverse 
folds of anterior upper molar united in the middle at an early 
stage of \vear. Bullm very large. 

OOlOU1· light sandy brown above, white below, the two passing 
gradually into each other on the sides. Some specimens are 
pale rufous above. Basal t,vo thirds of the dorsal hair dark ashy. 
A fe\v long black-tipped hairs on the lower back. Feet sullied 
,vhite 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. 

D'imensions. 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. 

Distribution. 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" 

Hctb1"fs. This species, like G. 1~u1·1·ianre, makes its holes at the 
roots of bushes or in sandy banks and mounds, generally in semi­
deserted tracts, but often near habitations. The aninlals may be 
seen out feeding at all hours of the day in the cold season. 

267. Gerbillus nanus_ The little Gerbille. 

Gerbillus nanus, W. Blanford, A. M_ N. H. (4) xvi, p. 312 (1875); 
ide Eastern Pe1osia, ii, p. 72, pI. v, fig. 1. 

Nostrils inferior in position, partly covered by the t£l.1out. 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, 
\yith scattered hairs and bearing three pairs of pads. Two meta­
carpal pads. Vibrissre very long. Ears oval, thinly furred. 

Oolour pale fa\vn' above, white below, the two colours blending. 
Dorsal hairs ashy grey for basal two thirde. Tail light brown 
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above, becoming rather darker at the tip, but not black, \vhite 
beneath, no light bands dO\Yll the sides. Supercilium and sides of 
face in front of the eyes with most of the vibrissre white. 

Di1ne11,sions. Head and body 2'8 inches, tail without hair 4'45, with 
hair 4'85, hind foot O'~5, ear from orifice 0'45. A skull measures 
1'05 in extreme length by 0'55 broad. 

lJist'ribution. I first procured t.his Gerbille \"est of G,vudar i~ 
Baluchistan and have since obtained it at SukJ{ur and at Laki 
near Sehw~n in Sind. It appears rare. A very similar, probably 
identical, forln is found in Arabia and on the Abyssinian coast­
land. 

263. Gerbillus gleadowi. The little ltairy-.footed Ge1,bille. 

Gel'billus gleado'Yi, Murray, A. M. N, H. (5) xvii, p. 24Q (1886). 

Nostrils inferior, partly covered by snout. Tail more than .o,?e 
and a half times the length of the head and body. Planta thInly 
covered \vith hair throughout; no distinct pads, an irregular s\velling 
at the base of the toes. Palma swollen, h8tiry, with one large 
naked pointed metacarpal pad near the base of the rudimentary 
pollex. Ears ,~ell clad. 

Oolour rufous-fawn above, ,,·hite belo,,', the two colours ,vell 
defined, basal t,vo thirds' of dorsal fur slaty. Tail almost uni£orln 
pale bro,vnish, paler below, 'v hitish near the tip; the terminal 
peneil brO'Yll above, ,,,bite below. Supercilium, sides of face in 
front of the eyes, and all vibrissre except the uppermost" ,vhite; a 
rufous cheek-patch. 

lJirnensioHs. Head and bodv 3'25 inches, tail without hair 5, 
with hair 5'4, hind foot ] Extreme length of skull 1'12, basal 
length 0'9, breadth 0'6. 

Distribution. Rohri district, U pp~r Sind, is the only localit~r 
,vhence this Gerbille has hitherto been obtained. 

Gerbill~(s s~uinhoei (Scully, A. M. N. II. (5) viii, p. 228, 1881) is 
rather larger t.han G. !Jleadowi, but much like that species, .except 
that it has a ,'ery much shorter tail, the palma naked, and t,vo 
Inetacarpal pads, Plallta hairy throughout. Head and body 3'4 
inches, t.ail ",ithout hair 3·1, ,,,ith hair 3'5, hind foot 0'93. Fonnd 
half,vay bet\veen I{andahar and the I{ojak Pass, and to be looked 
for around Quetta. Several species of Ge1·billus inhabit Central 
and Western Asia and Africa, but none are found in Burma, the 
Malay Countries, or Southern China. 

Subfamily MURIN.LE. 

Molars rooted, tubercular at first, the tubercles on the upper 
Inolurs disposed in a t.riple ro~' longitudinally. When 'VOl'n the 
Inolars exhibit transverse lalninre of enamel. Tail elongate, scaly, 
and in general nearly naked. · 
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The Indian genera are thus distinguished:­

A. Tu~ercles on anterior lower molars in 3 longitudinal 
senes. 

n. Tubercles on lower nlolars in 2 series. 
(t. I?irst and fifth digits of all feet with flat nails . 
b. Pollex and hallux only with flat nails, crowns of 

molal's deeply grooved longitudin~lly. . : .: 
(1. Pollex (thumb) only with a flat nail, other digIts 

(except hallux in lJIIU8 chiropus) with compressed 
claws; crowns of molars not deeply gI'ooved. 

a'. Uppel' incisors not grooved. 
a". Dorsal fur wholly or chiefly composed of 

hair. 
a. Forlll slender; transverse laminm of molars 

considerably curved. . . . ... 
~. Form stout; Iaminm nearly or quite straight 

b". Back entirely covered with stout spines 
b' Upper incisors grooved longitudinally 
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V ANDRLRURIA. 

CHIROI)O D01\[1'S. 

~Ius. 
NESOCIA. 
ACOMYS. 
GOLUNDA. 

Genus HAPALOMYS, Blyth (1859). 

IInllux 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, ""hich is deeply grooved 
~ 0 longitudinally above, pitted at the 

a b 

anterior end of the groove, and trans­
versely furrowed below to the end 
lik e the remainder of the digit. 
The claws, which are blunt and but 
little curved, apparently lie in the 
groove, especially in t he fore feet, 
which have much shorter cla\vs than 
the hind feet. In both , however, 

Fig. 129.-Crowns of (a) upper the tips of the digits proJoect beyond 
and (b) lower right molars of 
H. longicaudatus, X 3. the claws. Tail long, terminal por-

tion flattened laterally. Skul1 with 
the nasals short, anterior border of zygoma-root vertical. Iurisors' 
smooth, IO\\'er incisors very br03jd; the t\VO anterior molars in both 
jaws \vith tubercles arranged in 3 longitudinal series. 

This gen us, containing a single kno\\7n species, differs from all 
other Muridre in having the tubercles of the anterior lower Inoln,rs 
triserially arranged. 

269. Hapalomys longicaudatus. Be'J"d1nore's Rat. 
Hapalomys longicaudatus, B~1Jth, J. A. S. B. xxviii, p. 296 (1859), 

xxxii, p. 353; ide Cat. p. 112; ide Ma1n. Birds Burnla, p. 38. 

Fur soft, dense and long. Tail much longer than the· head and 
body, scaly and ringed, "rith 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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,vith irregular concentric lines; both metatarsal pads elongate, 
the hindmost greatly so and much curved. Malnmre 8: 2 pairs 
pectoral, 2 inguinal. Vibrissre numerous, fine, longer than the head. 

Oolou1· bro\YD above, dull white below. 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). 

Di'1nensions 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 Berdmore at Schwe Gyeng, 
on the Sittoung River, Burma, in 1859. There is also in t.he 
Indian Museum, Calcutta, a specimen from Tavoy. 

The terminal fourth of the tail is distinctly compressed latera.11y 
in the. type specimen. Further specimens are requil·ed to sho\v 
,vhether this is an individual character. 

Genus V ANDELEURIA, Gray (1842). 

First and fifth toes on all feet partially opposable and furnished 
,,·ith 'a flat nail, not a cla\v. Cla,vs 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 nliddle toe. 
Tail very long, but without lengthened hair. Skull short, anterior 
palatine foramina moderate, anterior border of zygoma-root vertical, 
not emarginate above. Molars broad, transverse bands of enamel 
de~ply folded. Lo\ver molars as in Mus. Incisors narrow. 

One species only is kno\vn. 

270. Vandeleuria oleracea. The long.tailed Tree-Mouse. 

1\1 us oleraceus, Bennett, P. Z. 8. 1832, p. 121. ; Elliot, .l~ ad. Jou, .. L. S. 
x, p. 214; Blyth, J. A. 8. B. xxxii, p. 344; 'l·d. Cat. p. 120; Jerdon, 
Ma1n. p. 202. 

Vandeleulia olel'aeea, Gray, .4.. 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. 65. 

Mus (Vandeleuria) dumetieola and Mus povensis, Hodg8on, A. M. 
N. H. xv, IIp. 268, 269 (1845). 

:rtIus badius, Blyth, J. A. 8. B. xxviii, p. 295 (1859); ~·d. Cat. p. 120; 
w. Mam. Bz'rds Burlna, p. 41. 

Mus nilagiricus, Jerdon, Maln. p. 203. 
Mus ('!andeleuria) olel'Rceus, A.nderson, An. Zool. Re8. pp. 309, 313; 

Tl1011la8, P. Z. S. 1881, p. 556. 
Mat'ad ile~ Can.; Meina Yelka, Tel. of Yanadis. 

Fur soft. Tail much longer than the head and body. Ears 
thinly clad \vith hair, large, rounded. Malnmro 8: 2 pairs pectoral, 
2 inguinal. 

Oolour above light chestnut-red, varying from bright to dull, 
belo\\' white. Ba.sal i or more of dorsal hairs dark grey, termin-
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ations rufous, a few long black tips intermixed on the rUDlp. 
Ventral hair white throughout. Tail uniformly dark. Feet white. 
One specimen from Fatigarh, obtained by the late 1\1r. A. Anderson, 
has a rufous cross on the breast. 

Di1nensions. 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. ]lus nilagi1'ic-us is 
slightly larger, head and body 3·5, tail 5. 

Di~tl'ibution. Throughout India (except in the extreme north­
\vest), Ceylon, Assam, and Burma, extending to Yunnan. This 
species ascends the Himalayas to a moderate elevation and is 
found, if ill. nilagi1'icus 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, occasion"ally on the roofs 
of houses. Three young on one occasion, and four in another ,vere 
brought to me in a nest. The animal is very active. 

Genus CHIROPODOMYS, Peters (1868). 

Hallux and rudimentary pollex "1ith flat nails instead of claws, 
the other digits \"ith strong much-curved claws. Plantar pads 
broad oval. ~kull short and broad. Anterior palatine foramina 

, short. Anterior border of zygoma-root 

a b 

outside t.he infraorbital foramen vertical 
throughout, not eluarginate above. Incisors 
nn-rro,,', not grooved. l\{olars tubercular, 
the transverse bands of enamel on the worn 
surface much more deeply plicated than in 
lJIlus, lo,ver molars with a broad outer cin­
gulum. Crowns of all the molars, above 
and below, when worn', traversed by t\VO 

Fig.130.-(a)Upper and deep longitudinal furro\\'s, one furrow, on 
(b) lower right molars the lower molars, just inside the cingulum. 
of O. glij'oides, x 6. A single species. 

271. Chiropodomys gliroides. The lJenicillate-tailed T1'ee-Mouse. 

1\lus gliroides, Blyth, J. A. S. B. xxiv, p. 721 (1855), xxxii, p. 345; 
't'd. Oat. p. 120. 

}Ius peguensis, Blyth, J. A. S. B. xxviii, p. 295 (1859), xxxii, p. 345, 
xxxiv, p. 193; ide Cat. p. 116; ide Mam. Bz"rds Burma, p. 40. 

Chiropodomys penicillatus, Peters, MB. Akad. Berl. 1868, p. 448, 
pl. 1; DOloia, An. Mus. Civ. Genova, sere 2&, iv, p. 631. 

Chiropodomys gliroides, Tlwnlas, P. Zo S. 1886, p. 78; W. Selatel', 
P. Z. S. 1890, p. 532. 

Fur soft, dense and even. Tail much longer than the head and 
body, thinly clad \vith hairs, \vhich are short near the root of the 
tail but become longer to\vards the tip. Feet short and broad. 
Ears large, nearly naked, rounded. Vibrissre copious and long. 
Mammre 4, all abdominal. 
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Oolou,'f bro~1D, not dark nor rufous, above, white or buffy \\yhite 
belo\"\r. Basal ~ of dorsal hair dark leaden grey, terminal portion 
light brown (fawn-colour), passing into darker bro\vn at the end. 
A fe\v longer black tips are scattered on the back. Ventral fur 
\~rhite. throughout. A dark mark generally on each hind foot, 
reolainder of the feet \yhite. Tail da.rk throughout. 

Dirnensio'ns of a male in spirit: head and body 3 inches, tail 4 0 5, 
ear 0·6, hind foot 0·75. A skull measures O·93~in length. 

Distribution. Khnsi hills, Kakhyen hills, near Bba.rno, Manipur, 
Schwe Gyeng, Ma]acca, Java, and Borneo. 

Genus MUS, Linn. (1766). 

Form slender. Muzzle pointed; tail long, scaly. Fur soft or 
spiny, the spines when present fine and mixed \vith hair.' Pollex 
rudimentary, "rjth a small flat nail, all other toes ( except in 

M. chi1·o11us) with compressed claws. 
Molars tubercular in the young; the 
tubercles of the upper molars in a triple 
longitudinal ro\v, of the lower molars in 
a double row. The teeth when \vorn 
crossed bv curved or folded transverse 
laminro. 'Incisors smooth, not grooved 
nor sculptured. 'Tertebrre: c. 7, D. 13, 
L. 6, S. 4, O. 26-32. 

Thegenusis cosmopolitan and is largely 
a b represented in India. A great number 

Fig. 131.-(a) Upper and of specific names have been given by 
(b) lower right molars of yarious nat,uralists, and o,\\;ng to im­
l\{. rait'llS (M. fl{fescens), perfect descriptions, and to the difficulty 
x 4. of comparing the types, mnny of \vhich 

,vere in England, Blyth in 'A lIemoir 
.of the Rats and Mice of India,' published in 1863 (J. A. S. B. 
xxxii, p. 327), could only collect together the descriptions of 
about 50 nominal forms and indicat·e their affinities. J erdon 
follo,,"ed Blyt.h, and it \vas not until Tholnas in 1881 re-examined 
Gray's and'l-Iodgson's bypes \vit.h the aid of a large collection of 
Indian specill1ens that any inlportant reduction of the overgro\vn 
list of nnnles could be effected. Sonle additional identifications of 
Blyth's aud Anderson's species have since been made by Mr. 
Thomas, and a few more are no\v added by the examination of 
some of Blyth's types, for the loan of ,vbich I am indebted to the 
Trustees of the Indian MUSeUll1, Calcutta, and to Mr. W. L. Sclater, 
\\Tho bas independently examined the series in ~he Calcutta Museum 
and has come to conclusions that agree "'1th my o\vn (PA Z. S. 
1890, p. 522). In the present work, by the aid of several observers, 
an ntteillpt is made to identify all Indian, Ceylonese, and Burmese 
species hitherto described. 
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-SynopsitJ of Indian, Oeylonese, and Bttrmese Species. 

J.\. Six pads on planta; ears not covered with long 
hair; third upper molar mnch smaller than 
second. 

a. Large, head and body 4 to 9 jnches; 'Pl'ox:­
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 
surfac6. 

a". Hair on terluinal, portion of tail not 
white. 

as. Outer border of infraorbital fOl'anlen 
deeply enlal'ginate above. 

af • Tail 8S long as head and body or 
longer. 

a. Head and body 5 to 8 in., hind 
foot 1'2 to 1'45; lllalunlOO 10 
-12 f,' • • • • .., • • • • M. rattus, p. 406. 

~. Head and body 4 in., hind foot 
0'9; mammoo 8 . .. .. J1". cOJwolor, p. 408. 

b4
• Tail shorter than head and body, 

hind foot 1'5 to 1'7 .. ... M. decun~anu8, p. 408. 
b1• Outer border of infitaorbital foramen 

slightly emarginate above; hind 
foot 1 inch . M .. full)escens, p. 409. 

b". Hair on terminal portion of tail white 
all round. 

a3
• ColoUl' above grey. 
a". A brownish tinge on back; hind 

foot 2 inches . . . . . . M. bo't()erSl~ p. 410. 
b'l. Back pure grey; hind foot 1'4 . M. berd1noret", p. 410. 

b3
• Colour of upper parts brown; hind 

foot 1'3 . .. .. .. ... .]J1'. blanfordi, p. 411. 
b'. Lower surface of body and tail white, 

01' nearly white, sharply separated from 
colour of upper parts. 

a". Hallux with a compressed claw. 
a3

• Colour above l'ich rnfous-bro,vn M. Jerdoni, p. 411. 
b';. Colour above greyish brown. M. niveiventer, p. 412. 

b". IIal1ux opposable, with a flat nail M. cllirojJus, p. 413. 
b. Small, h2ad and body less than 4 in.; prox-

imal plantar pad not double length of next, 
and ooenerally rounded. (~IICE.) 

a'. Tail not shorter than head and body. 
a". Hind foot without claws not exceeding 

0'7 in.; mammre 10. 
a3• Lower parts fulvous or dusky 
h3

• Lower parts white ... 
b". Hind foot exceeding 0'7 in. 

a3
• Fur dark brown above. 
a·i • 1\lalar bone concave externally 
b'l. 1\1alar convex externally .. 

b3 • Fur chestnut above; Dlammre 6 

M. '1nusculus, p. 413. 
M. bactria'llus, p. 414. 

M. suhlirnis, p. 415. 
M. nitidulus, p. 415. 
M. arianus, p. 416. 
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b' Tail shorter than head a.nd body. 
a". Fu~ spineless or mixed with flexible 

SpInes. 
a3 • Ear laid forward extending to eye M. cervicolor, p. 417. 
h3 • Ear not extending to eye .... ..• M. hud'llga, p. 416. 

h" Dorsal fur mainly or wholly of inflexible 
spines. M. plat'!Jtll1·i.t~, p. 418. 

B. Four or five plantar pads. 
(t. Back dark bro,,'n; hind foot about 1 in. . M. 'tnettada, p. 419. 
b. Back sandy or fa"'n-colour; hind foot 0'7 in. M. gleado'U)i, p. 420. 

C. Ears covered with long hair; hind foot 0'32 in. M. erythrotis, p. 420. 
D. Second and thh'd upper molal~s equal in size; 

hind foot 1 inch M. hU'Inei, p. 421. 

272. Mus rattus. The cO'tnmon Indian llat. 
l\Ius rattus, Linn. ~lJst. Nat. i, p. 83 (17GG); Blytll" Cat. p. 113; JV. 

Selatrr, P. Z. S. 1890, p. 523. 
~Ius alexanw'inus, Geoff. Desf!. de l' Egypte, H1·st. Nat. ii. p. 733, 

Atlas, pI. v, fig. 1 (1812); Scully, P. Z. S. 1881, p. 204; Thomas, 
P. Z. S. 1881, p. 533. 

Mus indicus, GeojJ., Desnl. Mam. p. 299 (1822), 1lee Beehstein. 
~I us l'ufescens and asiaticuA, Gray, Charles'lvortll,'s Mag. 1\7. H. it 

p. 585 (1837). 
)Ius rattus and flavescens (nee Waterhouse), Elliot, Mad. Jour. L. S. 

x, pp. 212, 214. 
Mus bl'unneusculus, l'attoides, nitidus, and horeites, Ho(~qson, A. M. 

If. H. (1) xv, pp. 267, 268 (1845). 
Mus requicaudalis, Hodr/son, A. M. N. H. (2) iii, p. 203 (1849). 
~Ius nenIol'alis, Blyth, J. A. S. B. xx, p. 168; ~·d. (}at. p. 114. 
l\Ius kandianus, Kelaart, Blytlz, ~·bid. p. 169. 
Mus rattus, ceylonus, flavescens, nenIoralis, and asiaticlls, Kelaa'l't, 

Prod. pp. 58, 61-63. 
Mus robustulus, Blyth, J. A. S. B. xxviii, p. 294 (1859); ~·d. Cat. 

p. 114; ide Ma'ln. Birds BUI''I1za, p. 39. 
l\Ius crassipes, Blyth, J. A. S. B. xxviii, p. 295. 
~Ius (Leggada) andalllanensis, Blyth, J. A. S. B. xxix, p. 103 (18CO); 

'id. Gat. p. 114. 
l\Ius rattus, andamanensis, nenloralis, rufescens, robustulus, nitidus, 

horeites, and requicaudalis, Blytll, J. A. S. B. xxxii, pp. 338-344. 
? ~I us infi'alineatus, Blyth, Cat. p. 116 (no description). 
Mus rattus, infralineatus, brunneus, l'ufescens, and nitidus, Jerdo1l, 

Mam. pp. 194, 197-201. 
:lIus Ealmarum, Zelehor, Novarareise, Saugetk. p. 26, pI. 3. 
Mus sladeni and yunnanensis, Anderson, An. Zool. Res. pp. 805, 306. 
Mus rattus rufescens, Tltornas, P. Z. S. 1881, pp. 57, 71. 

(J/luha, Mtlsa, H.; Gaehua-ind'll'r, Beng.; Kart yelU, Tam.; Ghas­
'Inigo, 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, ",~hen laid forward. 
Ma.mlnro 10-12: 2 or 3 pairs pectoral, 3 inguinal. Foot-pads 5 on 
t.he fore 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 anterior border to zygomatic process 
of maxil1ary vertical, or slanting up\vards and forwards, above 
rounded off to a deep emargination. Lower part of infraorbital 
foramen narrow, with 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. 

Oolour above in Indian specimens usually bro\vn, more or less 
rufous or occasionally yello\vish brown; more rarely blackish bro\vn 
or black; below generally \vhite, frequently' sullied, sometimes 
bl'ow'n or grey and occasionally \vith a \,~hite, fulvous, or grey median 
band. Basal three fourths of the dorsal hairs dark grey, the ter­
nlinal fourth mostly light bro\vn, mixed with longer black tips. 
When spines are present they are \vhitish near the base. Tail 
generally the same colour throughout, but sometimes paler beneath. 
Feet generally white. Incisors orange. 

Dinzensions. Head and body 5 to 8 inches, tail 5 to 9 or even 
more, hind foot \vithout claws 1'2 to 1·5 ear 0·7 to 1. An average 
sl{ull is 1·5 long by 0'75 broad. 

Distl'ibution. 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. 

Val'ieties. The typical .1.lfu8 1'attus of Europe, the black rat, is 
doubtless an introduced form. This variety is occasionally found 
ill various parts of India, chiefly large ports, whither it has probably 
been brought by shipping. Besides t.his there are three Indian 
varieties requiring notice:-

1. M. (tl~'V(tndrinus.-Size generally large; colour above brown 
without much rufous tinge, below usually ",hite. The tail is 
longer than t.he head and body. This form is found in Western 
India and extends thence to Northern Africa. Some specimens 
from Simla have the under surface of the tail quite white. 

2. Mus nitidus.-This differs from the last in having finer fur 
often mixed \vith numerous spines J and in the tail differing 
but little in length from the head and body, being sometimes 
rather longer, sometimes a little shorter. Soles of feet of.ten 
white. The common Eastern Himalayan form. 

3. .J.llus 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 inf'J9alineatus was founded on a small short-tailed specimen 
with a dark median line on the chest; Mus andan1,anensis on a very 
spiny variety (I have examined the type) ; and .J.l/us yunnamensis on 
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a form with un,uRually short hind feet. Like most widely diffused 
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 among-st the branches. In t,he 
Laccadive Islands and other places it inhabits the crowns of cocoa­
nut palms, and is said never to descend to the ground, but to live 
011 the nuts and to do great datnage by biting thenl off when unripe. 
It is common in houses everywhere, often living in the roofs. It 
feeds chiefly on fruit, grain, and vegetables, but is more or less 
omlliYorOllS, though less carnivorous than M. decu1nanus. The 
young, which are produced several tinles in the year, are usually 7 
to 9 in number and are born \vith the eyes closed. 

273. Mus concolor. The little Barnwse llat. 

~Il1S concolor, Blyth, J. ..cl. S. B. xxviii, p. 295 (1859), xxxii, pp. 73, 
344; ide Cat. p. 116; ide Mant. Birds Burnla, p. 40; ,Anderson, 
11llltna ,1Werglu, Arcltip. i, p. 341; J-V. Selater, P. Z. S. 1890, p. 526. 

Fur harsh, chiefly composed on the back of flattened hairs or fine 
spines. Tail longer than the head and body. Ears reaching the 
eye \vhen laid forward. Hindmost metatarsal pad elongate. 
Malnnue 8: 2 pairs pectoral, 2 inguinal. Skull similar to that of 
M. rattus in shape though much smaller; third upper molar about 
half the size of the second. 

OOlOU1· above brown, slightly rufescent, lower parts paler brown; 
basal half of the dorsal hair grey, which passes gradually into 
brown, the tips being dark bro\vn (probably black in fresh skins), 
fur of lower parts grey at the base. Tail brown throughout. 

Dirnensions 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 ad~t female 4'1, 4'85, 0'55, and 0-85 ; extreme 
length of skull 1'1. 

Dist'ribution. Hitherto only recorded from Pegu and Tenasserim 
(Thayet Myo, Sch\ve Gyeng, the neighbourhood of Moulmein, 
Mergui and the Mergut Archipelago), but probably found also in 
l\Ialncca. 

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 .... lfus rattus. 

274. Mus decumanus. '11te brown Rat. 

l\Ius decumanus, Pallas, Glires, p. 91 (1779); Ellio.t, Mad. Jo!tr. L. 
S. x, p. 212; Kelaart, Prod. p. B9'; Blyth, J. A. S. B., xx, p. 167, 
xxxii, p. 385; ide Cat. p. 113; t·d. IJfarn. Birds Bur1na, p. 39; 
Jerdon lJtIa1n. p. 195; 11lo'Jnas, P. Z. S. 1881, p. 532. 

l\lus decumnnoides, Hodgson, J. A. S. B. x, p. 915 (no description). 
~Ius brunueus, Ilodgson, A.. M. N. H. xv, p. 266 (1840). 

Clluha, Gllar-ka-clael,a, H.; De'Jnsa-indur, Beng.; Kut~-elU, Taul. 
4.lf anei-ilei, Can.; Gaval-i.lf'iyo, Cing. ; Kylne"~, DUl'111Cse. 
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Fur coarse and harsh. Tail shorter than the head and body. 
Ears short. Feet large. Mammre 10-12. 

OOlOlt1' above brO\l'll, darkest on the back; lowp-r parts \vhite, 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 brO\\,ll, but numerous longer black hairs are 
intermixed. Tail bro\\7ll throughout. 

Dhnensions. An adult male mea~llred: bead and 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 8'25, 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 
skull is 2·15 inches long. 

Distribution. This rat is certainly not indigenous in India, though 
now found in all large to\VllS and villages, along the banks of 
navigable rivers and OIl high roads. It is uu1{no\vn in Persia, and, 
it is said, in Afghanistan, but ,vill probably be introduced "rhen 
\vhceleu carriages take the place of pack animals in those countries. 
~rhe- souree whence this rat has been distributed throughout the 
\vorld is probably Chinese Mongolia. 

Habits. As is ,veIl kno\vl1, the brown rat is omnivorous and 
voracious; it is essentially parasitic, living about human habitations 
and culti\'ations, burrowing in houses, banks of fields, drains, &c. 
It is excessively prolific, breeding several times in the year, and 
produciQg from 4 to 12, or at times even more, young at a birth. 

The bro\vn rats in Calcutta gro\v to a large SiZcl and are often 
mistaken for bandicoots. They probably attain -similar dimensions 
in some other Indian towns. 

275. Mus fulvescens. :Jllte c"~est/l'ut Rat. 

Mus fulvescens, Gray, Cat .. l~:fa1n. ~·c. Nepal ~. Tltibet B. J.lf. (1) 
p. 18 (1846); Tko1nas, P. Z. S. 1881, p. 537; W Sclater, P. Z. s. 
1890, p. 52~. 

Mus caudatiol', Hodgson, A. ill. N. H. (2) iii, p. 203 (1849) (no 
description); Jerdon, Mam. p. 201; ? Blyth, Mam. Birds BU1'ma, 
p.40. 

? Mus cinnamomeus, Blytlt, J. A. 8. B. xxviii, p. 294 (1859), xxxii, 
p. 341, xxxiv, p. 193; ide Cat. p. 115. 

}-'ur soft, generally \vithout spines, but sOIDfttinles \vith flat spines 
intermixed. Tail longer than the head and body and having the 
hairs near the end a little longer and thicker han near the base. 
Teeth small. Anterior edge of zygomatic process of Inaxillary 
nearly vertical and but slightlyenlarginate above much l~ss so than 
in other species. Mammre 8: 2 pairs pectoral and 2 inguinal. 

Oolour above bright rufous-bro\vn, the back but little darker than 
the sides, s~metimes mixed with grey; below white, and in one skin 
\vith a .flllvous band down the middle of the breast. The dorsal 
and ventral colours sharply separated on the sides. Ba,sal f of 
dorsal hair leaden grey, terlninal portion yellowish brown, th~ 
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extremities darker, a few longer hairs black-tipped. Spines when 
present whitish except at the end. Tail dark, the same colour above 
as belo,Y. 

Dimensions. Head and body 5'25 to 6, tail 7 to 8'4, ear from 
outer base 0·9, hind foot 1 ; total length of skull 1'3, breadth 0·6 ; 
,,'eight 2! oz. 

Dist'ribution. Nepal and Sikhim. Several specimens "rere obtained 
at Darjiling in houses by l\tIr. Hodgson. 

Mus cinnarnon~eus, B1yth, was united to Mus c(tuclatiol', which is 
t.he same as .4~[tt.8 fulvescens, by 1\ir. Blyth hhnself. The colour, 
hO""ever, is much paler, the teeth considerably larger, and the 
anterior border of the maxillary zygon1atic process much more 
emarginate, The type of 111, cinnalnOJneUs \vas from Schwe Gyeng, 
Burma, and lueasured, hend and body about. 6 inches, tail 7'75, 
hind foot 1'25, Furt.her specimens are required to sho\v \vhethel' 
this is the sanle as M, fttluescens or distinct, 

276, Mus bowersi._ Anderson's Rat, 

1\f us bowersi, Anderson, An. Zool. Res. p. :304, pl. xvii (1878); ThO'Jnas, 
P. Z. S. 1886, p. 62; W. Selater, 1:). Z. S. 1890, p. 524, pI. xliv, 
fig. 2 (skull). 

}"ur thin, harsh and coarse, ,vitbout spines, growing from the 
roots in small tufts of 3 or 4 hairs. TaU exceeding the head and 
body in length, and but thinly clad with very short hair, Ears 
large, almost naked. Malnmro 8: pectoral 2 pairs, inguinal 2. 

Skull long, fronto-nasal portion elongate, and very straight 
above. Infraorbital foralnen \videly open belo,Y; the anterior 
border of the maxillary zygomntic process vertical at the lo,ver base, 
then rounded, deeply emarginate abo,re. 

Oolour above dark greyish bro,vn (earthy brown), slightly 
grizzled, sides paler, lo\ver parts \vhite or pale yellow. No dark 
grey underfur; dorsal hairs whitish at the base, becolning gradually 
darker till they are blackish brown near the end, the extreme t.ip 
whitish. Longer piles are intermixed having long black points. 
Tail bro"'ll throughout, except the terminal portion, varying fronl 
t to !, which is pale ,vith \vbite hair. 

Dinte-nsions. Head and body 9 inches, tail 10'25, ear 1'15, hind 
foot 2'15; basal length of skull 1'9, extreme length 2'1, zygomatic 
breadth 1·1. 

Distribution, Hotha in Yunnan, Machi in Manipur, Karennee, and 
Tenasserim (Fea). Probably a tree-rat, A single speci rnen from 
the Andamal1s in the British Museum belongs either to a variety 
of M. bO'tversi or to a closely allied form. 

277. Hus berdmorei. The grey Rat. 

Mus bel'dmol'ei, Blytlt, J. A. S. B. xx, p. 173, note ~1851), P xxiv, 
p. 712, xxxii, p. 343; Tho1nas, P. Z. B. 1886, p. 6-; W Belater, 
P. Z. ,So 1890, p~ ;)2.), 
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}'ur coarse, moderately long, \vithout 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. ]\iamlnre 10. 

ColOlt'l' above dark ashy grey, grizzled or speckled, without any 
rufous or yellow admixture, belo,v white. Dorsal hairs slaty grey 
frolll 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 bro,vn, the lower surface of the 
basal and the \vhole of the terminal half pale, with whitish or white 
hair. Feet white. 

Dimensions taken from skins: head and bocly 7 inches, tail 6-9, 
bind foot 1'4, ear from cro,vn 0'65; total length of skull about 1'5, 
zygomatic breadth 0'8. Some skins nlay indicate a larger size. 

Distribution. The type, of ,vhich only the skull is now preserved, 
'came from Mergui; specimens have since been obtained by Mr. Fea 
east of Moulmein, by !VIr. Hume in Manipur, and I have a skin 
from the Khasi hills. :Fronl these the above description is taken. 

278. Mus blanfordi. The white-tailed Rat. 
1\1 us blanfordi, Tlto1nas, A. M. N. H. (5) vii, p. 24 (1881) ; ide P. Z. S. 

1881, p. 541, pl. 1. 
~Fur long and soft, without spines. Tail longer than the head and 

body, hair on the terminal portion conspicuously longer and 
t.hicker. Feet broad, digits short. l\1ammoo 6 in the only felnale 
examined: 1 pair axillar, 2 inguinal. Fronto-parietal 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 with longer ,vhite 
hairs . 

. Di1n ensions of adult male in spirit: head and body 6 inohes, 
tail 8, hind foot 1'33 ; extreme length '0£ skull 1·65, basallengbh 1·6, 
zygomatic breadth 0'8. 

Dist1·ibtttion. Madras Presidency. This species has been found 
near Cuddapah by Col. Beddome, on the Nilgiri hills by l\fr. Davi­
SOD, and on the Shevaroys by Mr. Daly. It is probably a hill form. 

279. Mus jerdoni. The bicolou1'ed Rat. 
Leggada jel'doni, Blyth, J. A. S. B. xxxii, p. 350 (1863); Jel'don, 

Ma1n. p. 209. 
P Mus octomammis, Hodgson, Oat. Marn. ~4Ct Nepal ~ Thibet B. M. 

2nd ed.I863, p. 10 (no description). 
Mus jerdoni, Blyth, Oat. p. 121; Thomas, P. Z. S. 1881, p. 537. 

Fur long, usually mixed ,vith flattened spiues, T~i1 considerably 
2F 
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longer than the head and body. Mammm 8: 2 pairs pectoral, 
2 inguinal. Planta short. Earsl arge. Skull nearly flat above; 
nose elongate, anterior border of maxillary zygomatic process 
convex below, concave but not deeply emarginate above; bullm 
small. 

Oolour above bright rufous-brown, darker on the back than on 
the sides, lo\ver parts white, the colours sharply divided. Basal 
three-fourths of dorsal bail' slaty grey, tips dull orange, the spines 
,vhitish ,vith long black tips; ventral hair white throughout. 
Tail distinctly bicolo'lred throughout, dusky above, ,vhite below, 
the t\VO colours contrasting strongly. Feet, as a rule, white, but 
the dark colour of the tarsus sOlnetimes extends to the base of the 
digits. 

Dimensions. Head and body of an adult female 5'5 inches, 
tail 7, hind foot 1'2, ear from orifice 0'75. Of another the hend 
and body measured 5 0 4, tail 8'5. Basal length of a skull 1'3, 
extreme length 1'5". 

D,:stl'ibution. Eastern Hilualayas at elevations of from 4000 to 
7000 feet, Khasi hills, Tenasserim (Fea), Java, and perhaps 
Formosa (:AI. cotcingi); probably a hill-species everywhere. The 
Western Himalayan specilnens mentioned by J erdon are referred 
by Thomas, probably with justice, to another species. 

280. Mus niveiventer. The white-bellied Rat. 

l\Ius (Itattus) niviventel', Hodgson, J. A. S. B. v, p. 234 (1836); 
Blytlt, J. A. S~ B. xxviii, p. 295, xxxii, p. 342. 

~I us niviventer, Jerdon, Matn. p. 200; Thoma.s, P. Z. S. 1881, 
p.540. 

Fur of moderate length, sometimes thickly mixed with flattened 
spines, sometimes ,vithout spines. Tail a little longer than the 
head and body, with the hair towards the tip rather longer and 
thicker than else,vhere. Skull very similar to that of M. ie1'doni. 

Oolour dull bro\vn above, with more or less of a greyish tinge, 
sides a little paler than the bacIt, lo,ver parts ,vhite, the colours 
sharply divided on the sides. Basal two-thirds or more of the 
dorsal fur leaden grey, spiJ?es 'vhitish, terminal portion of hairs 
isabelline (\vhity bro,vn), the spines with long black tips. Feet 
,vhitish. Tail distinctly bicoloured, the upper surface dark brown, 
lower ,vhitish or white. 

Dil1lensions. Hend and body 5-25 inches, tail 6, hind foot 0'92 ; 
extreme length of skull about 1'3. Blyth gives larger dimensions 
for specimens from Mussooree. 

Dist1·ibution. Himalayas froln Simla to Katmandu in N epa!. 
J erdon adds Darjiling, but he possibly mistook spineless specimens 
of Jr. jel'doni for the present form. 

Besides being much greyer in colour, the present species is 
distinguished from M. iel'doni by having a comparatively shorter 
tail. 
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281. Mus chiropus. Fea'~ Rat. 

Mus chiropus, Thomas, Ann. Mus. Civ. Gen. 2 a, x (1891). 

Silnilar in size and proportions to M. 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 back\vard from the lower end, 
and is nearly straight throughout, being scarcely emarginate 
above. 

Oolour above 'rufous-brown, sides and outer surfaces of limbs 
bright rufous, lo,ver parts white, the colours sharply defined. Tail 
dark above, pale belo\v. 

Dimensions. Head and body of an adult Inale in spirit 5 inches, 
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 C01n1non House-Mouse. 

l\Ius musculus, Linn. Syst. Nat. xii, p. 83; Ell'lot, Mad. Jour. L. S. 
x, p. 214; Blyth, J. A. S. B. xxi, p. 351, xxviii, p. 296. 

l\Iusculus nipalensis, Hod,qson, J. A. S. B. x, p. 915 (no description). 
l\IllS manei, Gray, List Mal1~. B. M. p. 111 (1843) (no description) ; 

Kelaart, Prod. p. 64; Blytlt, J. A. S. B. xxix, p. 103. 
Mus urbanns, Hodgson, A. M. N. If. xv, p. 269 (1845) ; Blyth, J. A. 

S. B. xxxii, p. 345; id. Cat. p. 118; Tho l1UIS, P. z. S. 1881, 
p. 544; W. Selater, P. Z. S. 1890, p. 527. 

Mus dubius, Hodgson, ibid. p. 268. 
Mus homourus, Hodgson, ibid. p. 268; Blyth, J. A. S. B. xxxii, 

p. 346; ide Cat. p. 118. 
Mus darjeelingensis, Hodgson, A. M. N. H.(2) iii, p. 203 (1849) (no 

description); Horsfield, Cat. p. 143. 
? Mus tytleri, Blyth, J. A. S. B. XXVIii, p. 296, xxxii, p. 346. 
l\Ius ranIa, Cantor, Blyth, J. A. S. B. xxxiv, pt. 2, p. 194. 
Mus urbanus, hOmO\lrUS, dal'jeelingensis, and tytleri, Jerdon, ]-faln. 

pp. 203-205. 
l\Ius kakhyenensis and viculorum, Anderson, An. Zool. Res. pp. 307, 

308. 

Musi, ChuJu', JIesuri, H.; Chutu, I{ol.; Lengtia indur, Beng.; ~Ianei 
buduga, Can.; Kusettamiyo, Cing.; Shintad gandu,Wadari, Ahlllednagar. 

Fur short, \vithout spines. Tail altnost 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 fOf\vard. 
Mammm 10: 3 pairs pectoral, 2 inguinal. Skull convex above; 
third molar in both jaws very small, about one third the size of 
the second. 

Oolou1' above varying from dark to light bro,vn, belo,v paler aud 
2F2 
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greyer, but never white. Underfur dark ashy grey throughout 
the body; tips on the back light brown, generally but not always 
mixed ,vith longer black terminations. Tail the same dark colour 
throughout. 

Di'lnensions. 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 0'02 in extreme length and 0'43 
in breadth. 

Distribution. Found in houses everywhere in India except in the 
Punjab, Sind, Rajputana, and part of the North-West Provinces; 
also found throughout Ceylon and Burma. It is difficult to say 
,vhether this species is indigenous or introduced. Mus 1nusculus 
is of almost \,,"orld-,,-ide distribution. 

Varieties and Synonyrny. I have followed Mr. Thomas in re­
uniting the Indian with the European house-mouse, for after going 
over the collections in the British l\{useum, I can find no constant 
distinctions between them. The differences mentioned by Blyth 
and quoted by J erdon are certainly not constant. The Himalayan 
form Mus homOU1·US has in general a shorter tail than the common 
mouse of the plains (M. u1·banus), and t.he fur is longer and softer, 
in accordance \vith the colder climate of the Himalayas. It is, I 
think, probable that M. tytleri should be assigned to J.lf. bactrianus, 
but as no type is kno\vn this qllestion 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, cliInbing vertical ,yalls of considerable height, 
and springing farther than most allied species. It is omnivorous, 
liying mainly, ho\vever, 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 in less than a year. 

283. Mus bactrianus. The Pe1·sian House-Mouse. 

~lus bactl'iallUR, Blyth, J. A. S. B. xv, p. 140 (1846), xxxii, p. 347, 
~~xi v, p. 193; JC1od0n" 1J:l a1n. p. 205; Blanford, Eastern Persia, 
11, p. 56, :pI. v, fig. 2; Tlto1nas, P. Z. S. 1881, p. 546. 

Mus gerbilhnus and theobaldi, Blyth, J . .A. S. B. xxii, pp. 410, 583. 
Mus gerbillinus, Blytll, Cat. p. 119. 

Structure similar to that of Mus 'lnUSCltZUS, except that the tail 
is generally rather short.er than the head and body, rarely longer 
in fresh specimens. 

Oolour above light sandy brown or fawn-colour, below white, the 
t\VO colours not sharply separated. Basal three-fourths of dorsal 
hairs slaty grey, tips light bro\vn; 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_ 

Di-nlensions. A good-sized male (fresh) measured: head and body 
3'5 inches, tail a-3, ear from orifice 0'55, hind foot 0'7. Extreme 
length of a skull 0-88. Some specimens are considerably smaller. 
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Distribution. Throughout South-western Asia, extending into 
N orth-\vestern India and to Egypt. This is the common house­
mouse in Sind, the Punjab, and Western Rajputana, and is also 
found in I\:ashmir and Ladak. 

284. Mus sublimis. The upland },Iouse. 

~Ius sublimis, Blanford, Yark. Miss., Ma11l. p. 51; Scullu.A. JW.N. H. 
(5) viii, p. 99 (1881); TV. Bclater, P. Z. S. 1890, p. 528. 

Fur soft und rather long. Tail exceeding the head and body in. 
length. Ears 1110derately large. Skull ,vith frontal and nasal por­
tion nearly straight and the zygomatic arches distinctly concave on 
their outer surfaces. 

Oololu" bro,vn above, ,vhitish below, all the hair except the tips 
dark slaty grey throughout the body, tips of the dorsal hairs light 
brown, longer hairs ,vith dark bro\vn or black tips being intermixed 
in abundance. 

Di111ensions of a female in spirit: head and body 2'6 inches, tail 
3'05, ear from orifice 0'5, hind foot 0-83 ; length of skull 0°92. 

Dist)·ibution. The type \vas obtained by Dr. Stoliczka at Tankse 
,,·est of Pangong Lake, Laddk, at an elevation of 13,000 feet 
Another specimen is recorded by Scully from Astor, at 11,000. 

'l'his form may turn out to be a variety of ~{. 11tusculus. 

285. Mus nitidulus. Be1·d1nore' 8 Mouse. 

Mus nitidulus, Blyth, J. A. S. B. xxviii, p. 294 (1859), xxxii, p.347 ; 
ide Cat. p. 119; ide Ma1n. Birds BU1"1na, p. 40; Tho111as, P. Z. s. 
1881, p. 550; TV. Sclater, P. Z. S. 1890, p. 529. 

Fur 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 .lif. 11tusculus, hinder 
metatarsal pad slightly long. Skull elongate, fronto-parietal suture 
nearly straight instead of deeply concave; anterior border of 
zygomatic process of maxillary sloping backwards and upwards from 
the base. . 

Oolour above bro\vn with but little rufous tinge, below ,vhite 
some\\7hat sullied. Underfur grey throughout the body; tips of 
the fine bair on the back pale brown, of the spines dark brO\Vll, 

probably black in some specimens. Tail dark above, pale below. 
Dimensions of an adult female in 8pirit : 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 Shwe Gyeng 

in Burma by Captain Berdmore. Mr. Thoma.s has identified wit.h 
this species specimens from Sikhim, Bbamo, and Karennee. One 
from the Khasi hills is referred to nitidulus by Mr. W Sclater 
with some doubt. 
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286. Mus arianus. The Persian long-tailed Field-Mouse. 
l\Ius erythroDotus, Blariford, A. M. N. H. (4) xvi, p. 311 (1875) ; 

ide Eas.tern Persia, ii, p ... ~4, pI. v, fig. S; ide Yark: Miss., Manz. 
p. 54; 'ld. J. A. S. B. XIVlll, pt. 2, p. 97 ; nee Tem1n'tnek. 

l\ius ariaDuB, Blanford, A. M. N. H. (5) vii, p. 162 (1881); Scully, 
P. Z. S. ] 881, p. 205; 1'no111as; P. Z. S. 1881, p. 548; Buchner, 
W£ss. Res. Pl'zewal.ski Reis., Siiugth. p. 90; W. Selate1', P. Z .• S. 
1890, p. 528. 

Fur soft, spineless. Tail about equal to the head and body, 
sometiules a little shorter or longer, thinly clad ,vith hair, \vbich 
becolnes longer to,,·ards the extremity_Ear ,,·hen laid for\yard 
reaching the eye, thinly clad. Proxilnal Inetatarsal pad small, 
llot elongate. l\{amlnro 6: 2 pairs inguinal, 1 pectoral. Sl{ull 
elongate. Third upper lllolar about half as large as t.he second. 
Anterior palatine foraluina l10t extending bac}\: as far as the mo]ars. 

Oolour rufous-bro\\TD above, white or pale yellowish grey bel 0'" , 
the t.,vo colours sharply divide'a, back darker t.han sides. U nder­
fur dark grey throughout the body, terminal fourth of the hairs on 
the back chestnut, mixed with longp'f black t.ips_ Upper lips white. 
Tail-hair black or mixed black and white above to the end, white 
on the sides and below. 

Dirnensions of a male: head and body 4 (in spiri~ 3'5), tail 4-2, 
ear 0'7, bind foot 0·85; length of skull!·1. 

Distribution. This species has a \vide range in Central Asia, 
being found in Persia, Eastern Turkestan, and the Central Tian­
shan. It bas only occurred \vithin Indian limits in Gilgit, where 
it is common fro III 5000 to 10,000 feet elevation. 

Habits. Found 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 represents in Central Asia the European M. syl'uatic'Us 
and the Chinese M. cltev1·ieri. All the three are closely allied. 

287 Mus buduga. The C01n'lnOn Indian Field-Mouse. 

Leggada booduga, G1'ay, (]hal'le81vorth's Mag. Nat. Hist. i, p. 586 
(1837). 

l\Ius lepidus, Eltt'ot, Mad. Jour. L. S. x, p. 216 (1839); Blyth, Cat. 
p.121. 

l\Ius terricolol', Blytll, J. A. S. B. xx, p.'172 (1851), xxxii, p. 349; 
'id. Cat. p. 119; Jerdon, Ma'ln. p. 206. 

l\Ius fulvidiventris and albidiventJ.'ls, Blyth, J. A. S. B. xxi, p. 351, 
xxxii, p. 349. 

I\Ius cel'vicolol', Kelaa1·t, Prod. }l. 64, 'nee Hodgson. 
Leggada lepida, Blyth., J. A. S. B. xxxii, p. 350; Jcrdon, Main. 

p.209. 
1\1 us beavanii, Peters, P. Z. S. 1866, p. 559; Blyth, Ma1n. B1-rds 

BUI''Ula, p. 40. . 
l\Ius (I~eggada) buduga, 1'l101na~, P. Z. S. 1881, p. 558; W. Se/atm·, 

P. Z. S. 1890, p. 531. 
Shinfad-pll'u1'ka, Sldnfad-bJI1l1·/(.a,"'adal'i; Chitta l"'elTt°a, Tel. ofYnnadi8. 
]~'Ul' short and close, often but not ahvays spiny. Tail slender, 
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nearly naked, considerably shorter than the head and body; Ear 
moderate, rounded, .t.hinly clad'. Feet small; planta narrow, the 
proximal pair of plantar pads snlall, close together and near the 
next pair, so that all the pads are more distally sit.uated than in 
M. musculus. Mammm 10: 3 pairs pectoral, 2 inguinal. 

Skull more depressed than in M. musculus and occipital region 
Hatter. Lower portion of infraorbital foramen more open, and 
anterior border of maxillary zygoma-root usually convex to the base. 
First upper molar sometimes '1,ith an additional anterior cusp and 
often ,vith an elongate anterior spur \vith or "'ithout a cusp. In 
some cases both cusp and spur are ,vanting. 

OOl0111' ahove varying froln pale sandy to dark greyish bro\vn, 
belo,v ,vhite. Basal half or more of dorsal fur dark grey, tips 

. brown, a fe\v longer hairs \vith black terluinations intermixed on 
the rUll1p. Underfur on lo\ver parts sonletiIl1es grey. Tail paler 
belo\v. 

Dinlensions. Head and body 2'4 to nboJlt 3 inches, tail 2'1 to 
2'7. A male in spirit Ineastu'ed: hea4 and body 2'8, tail 2'45, ear 
0·4, hind foot 0'65. Extrenle length of a skull 0'75. 

Distribution. The Peninsula of India and Ceylon generally . Not 
recorded from the Indus vaHey (except from I{arachi) or the. 
Hilllalnyas. I have specimens from Ajmere and from Fatehgarh, 
N.W.P. Blyth's Burmese locality for Mus beavani is, I think, 
probably due to some mistake, but a specimen was obtained at 
BhulDO by Mr. Fea. 

Habits. Common in fields, living in small burrows, often under 
roots or stones; found also in gardens, in woods, and sometimes ill 
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 burro,v. This species was found in houses by 
Kelaart and by J erdon, for the description, under M. darjilingens1.s 
(l\iam. p. 205), of a house-mouse found by the latter at J aina and 
Nagpur clearly refers to the present form. 

Gray"s name booduga was perhaps derived by some complicated 
process from bhu1·ka. 

288. Mus cervicolor. The f(t~un-colou1·e(l Mouse. 

1\1 us cel'vicolor, Hodgson, A. M. N. H. xv, p. 268 (1845); Blytlt, 
J. A. S. B. xxxii, p. 349; ide Cat. p. 119; Jel'don, Mam. p. 206; 
Tho1nas, P. Z. S. 1881, p. 547, 1886, p. 65. 

lIns stl'ophintus, Hodgson, ibid.; Blyth, J. A. S. B. xxxii, p. 349. 
l\Ius cnlllclIlaris, Blyth, J. A. S. B. xxiv (1855), p. 721, xxxii, p. 348 ; 

t·d. (}at. p. 119. 

Fur soft, spineless. Ears large, extending to the eye when laid 
forward. This mouse is similar in other details of st.ructure to Mus 
buduga. 

Oolou'r dark fawn or moderately pale rufescent brown to darker 
bro\vn above, \\' hite beIo,v; underfur dark grey tnrollghout, longer 
black terminations mixed with the light bl'o\\'n t!PS vf the dorsal 
fur. Ta.il the sanle colour throughont. 
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Dinlensions. Head and body 2'9. inches, tail 2'65, ear 0'5,. hind 
foot 0'65 ; skull O·S. 

Dist1"ibution. Nepal, Eastern Bengal, Assam, and the Khasi hills. 
Specinlens from t.he neighbourhood of Calcutta, originally described 
as llI. albidiventl'is and subsequently referred to this species by 
Blyth, are sho\vn by Mr. W. Sclater to belong to ~I. buduga. It 
is doubtful whether llI. bud'ltga and JI. cervicolrn" should be kept 
distinct. 

289. Mus platythrlx. The brown slJiny :blouse. 

~Ius platythl'ix, Bennett, P. z. S. 1832, p. 121; Elliot, Mad. JOU1''ll. 

L. S. x, p. 215; Blyth, Cat. p. 121. 
Leggada platythrix,G1'ay, Charlesworth's lJtlag. N. H. i, p. 586; Blytll, 

J. A. S. B. xxxii, p. 350; Jerdon, Matn, p. 207. 
Mus spinnlosus, Blyth, J. A. S. B. xxiii, p. 734 (1854), xxix, p. III ; 

'ida Cat. p. 121. 
Leggada spinulosa, Blyth, J. A. S. B. xxxii, p. 349; Jel'don, Maul. 

p.208. 
l\Ius (Leggada) platythl'ix, Thorllas, P. Z. S. 1881, p. 553; W. 

Belater, P. Z. B. 1890, p. 531. 
LegYllde, Le.qadgand1t, or R61e-lagangandu, V\T ad ali ; Gt}eli-gandu, Tel. 

of Yanadis; Ka11'lei, Can. 

Fur above and below composed almost entirely of flattened 
spines, those on the back stiff aud coarser than those on the lower 
parts. Tail shorter than the head and body, rather thick at the 
base, clad ,vith short hair, rather more thickly than in Mus 
generally. Ears short, rounded. lVlammre 10 : 3 pairs pectoral, 2 
inguinal. lIind foot small, all the 6 pads near together, the meta­

t.arsal pair slnall, round, and distant froln 
the heel. Anterior palatine foramina 
long, extending back to the middle of 
the first Inolar ; anterior edge of Inaxillary 
zygoma-root straight. First upper 
molar normally very long, with an anterior 
spur bearing a distinct cusp, but in sonle 

~ r'- skulls the spur is wanting and the cusp 
rudimentary. Third upper molar about 

Fig, 132.-(a) Upper and one third the size of the second. 
(b) lower right molars of rt l b d k b 
4V.platytkri:c, X 5. vO OU1" a ove . ar rown, o~casionally 

paler, below whIte, the separatIon of th~ 
t,vo 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 belo,v. 

Dinlensions. 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 forln 
has been obtained in the Punjab, in Sind, and in'Malabar, but not 
in Bengal. 

Habits. According to Sir W. Elliot, " the Leggyade Ii ves entirely 
in t.he red gravelly soil in a burro1" of moderate depth, generally 
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on the side of a bank. When the animal is inside the entrance"is 
closed \vith small pebbles, a quantity of which are collected out­
side, by \vbich its retreat may always be known. The burr-ow leads 
to a chamber in which is collected a bed of small pebbles on which 
it sit6. Its food appears to be vegetable. In its habit.s it is 
monogamous and nocturnal." 

The genus Leggacla, of Gray, classed apart from Mus by Jerdon 
and some ot.hers, was founded on ltfus bua1tga, but .the present 
species, \vhich was included, is lllore characteristic. The only 
iluportant distinction is the form of the anterior upper molar, 
and that is variable, there being, in 11I'Us buduga, a complete pas­
sage to the ordinary murine form of the tooth. 

290. Mus mettada. The metacl Rat, or 8oft-ftvr1oecl Field-Ra~. 

Golunda meltada, Gray, Charlesworflt's Mag. N. H. i, p. 586 (1837) 
Blyth, J. A. S. B. xxxii, p. 352; Jerdon, Manl. p. 213. 

l\Ius mettade and ~I. lanuginosus, Elliot, Mad. Jour, L. S. x, 
pp. 208, ~12. 

Mus mettada, Blanford, J. A. S. B. xlvi, pt. 2, p. 290, pl. i; Thomas, 
P. Z.8. 1881, p. 550; W. BelateI', P. Z. S. 1890, p.530. 

Matttld, Meitangandu, Wadari. 

Fur dense, fine and soft, wit.hout spines. Tail about the same length 
as the head and body or rather less, not pencilled. Ears rounded, 
moderately large, very thinly clad \vith short hair. Plant a \vith 4 
or 5 pads only. l\{ammre 8: 2 pairs pectoral, 2 inguinal. Skull 
convex above, anterior palatine foralnina long. 

OOlOU1' above dark greyish bro~7n (earthy brown), paler on the 
sides, and white below. Basal three fourths or more of the dorsal 
fur leaden black; tips light bro,vn, mixed on the back \rith 
numerous rather longer black -terminations. Basal portion of fur 
on lower parts very darl{ grey. Feet ,vhitish. Hairs on tail 
dark bro\vn above, \vhite belo,,'. 

Di1nensions 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. 

Disirib1ltion. Found in several parts of the Peninsula of India­
Eta,vah and Banda, Ahmeclnagar, Dhar\var, Cuddapah, Anaimalai 
hills, and various other parts of the Madras Presidency. 
lVII'. Murray has obtained this species in Sind. The Ceylon 
specinlens mentioned by Blyth (J. A. S. B. xx, p. 167) w'ere, 
ho\vever, \vrongly identified. 

Habits. These have been described by Sir 'V Elliot, ,vho says :­
" The lVlettade Jives entirely in cultivated fields, ill pairs or small 
societies of five or six, making a very slight and rude hole in the 
root of a bush, or Inerely harbouring among the heaps of stones 
thrown" together in fip.lds, ill the deserted burro\v of the lrok or 
contenting itself ,vith t.he deep cracks and fissures formed in the 
black soil during the hot months. Great numbers perish annually, 
,,,hen these collapse and fill up at the comnlencement of the rains. 
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" Their flesh is eaten by the tank-diggers, The female produces 
from 6 to 8 at a hirth." 

.Sir W. Elliot also states that when the rainfall was deficien~ 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. Tlze 8aneZ-coloured Rat. 

l\Ius gleadowi, Murray, P. Z. S. 1885, p. 809, pl. Ii; W. Selater, 
P. Z. S. 1890, p. 531. 

Fur soft, "yithout spines. Tail about the sanle length as the head 
and body, or shorter, not pencilled. Eyes large. Ears large, 
reaching the front of the eye "1hen laid for\yard, thinly clad. 
Planta narro,,-, and bearing only fOllr pads. Mammre 6: 1 pair 
pectoral, 2 inguinal. Skull convex above, similar to that of Mus 
rnettada. 

GOlOlO' above sandy (light greyish bro"'ll) or sometimes fa,,-n, 
belo,,, and the feet ,vhite. Basal three fourths of dorsal fur dark 
leaden grey, terminal portion pale whitish brown, a fe,v of the 
hairs tipped dark bro,yn; no black hairs. Underfur of lower parts 
white. The short hair on the tail is light bro,,'n above, \v hite 
belo"r . 

.Di?1unsions 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 \vere ·from Karachi, Sind. A fawn­
coloured specilnen in the British M useUID was received from 
Katth"nr. There are other specinlens in the Indian Museum from 
Cutch and from Goona, south of G\valior. 

292. Mus erythrotis. The llairy-eared Mouse. 
Mus el'ythl'otis, Blytll, J. A. B. B. xltiv, p. 721 (1855)" xxxii, p. 448; 

~·d. Cat. p. 120; TV. BelateI', P. Z. S. 1890, p. 529, pl. xliv, fig. {j 
(skull). 

Fur long, dense, soft. Tail longer than head and body, clad 
,vit.h hairs rather longer than usual, but no longer at the end of the 
tail th~n else,v here. Ears small, round, hairy, almost concealed 
by the fur. l\Iammm 8. Proximal plantar pad oval. In the skull 
the anterior border of the maxillary zygomatic process is straight 
and vertical, the zygoma itself slightly concave. 

Oolo'ltr "rich dark brown, grjzzled and brightly tinged ,vith rufous 
or rufo-ferruginous to\vards the tail and upon the ears conspi­
cuously; lo\ver parts albescent, tinged \yith fa,vn; feet with bro\vn 
hairs upon their upper surface" (Blyth). Basal portion of hair 
above and belo,v dark slate-colour . 

.Dinzensions of an adult female in spirit: head and body 2'85 
inchps, tail 3'25, hind foot \vithout cla,vs 0'68, ear-conch 0'32; 
length of skull 0'8, greatest breadth 0'42. 

Distribution. Cherra Poonjee in the I(hasi hil1s, and Manipur. 
M~ pyg1n~ of A. Milne-Edwards from Moupin. is perhaps 
the same. 



NESOCU. 421 

293. Mus humei. Hume's Rat. 
Mus humei, Tllomas, A. M. N. H. (5) xvii, p. 84 (1886) ; ide 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 Mus, but not pencilled at the ~nd. 
Ears moderately large, rounded, thinly clad. Thumb the merest 
rudiment; 5th front toe very short, barely ~eacbing the division 
between the 2nd and 3rd toes; 5th hind toe just reaching the 
base of the 4th. M ammre 8: 2 pairs pectoral, 2 in~uinal. Sliull 
convex above, the nasals sbort, anterior border of maxillary 
zygomatic process concave below and with a salient angle above. 
l\folars broad, the third as long as the second. 

Oolour above speckled brown, a mixture of black and isabelline, 
the anterior port.ions of the body. greyish, the rump and between 
the thighs rich rufous; underparts pale rufescellt or yello'\vish. 
Uilderfur both above and below leaden grey, blackish' on the baclr, 
\vhere most of the hairs have isabelline tips, but longer hairs 
are intermixed that are black throughout. Feet brown. 'l'ail 
particoloured, the short hair black above, \vhite belo\v, but the scaly 
skin is brown. 

Din1ensions taken from skins: head and b.ody 5 inches, tail 4'25, 
hind foot 1, ear 0'5; length of skull about 1'1, zygomatic 
breadth 0'6. 

Distribution. The only locality yet kno\vn is Moirang, Manipur, 
\vhere Mr. Hume obtained six specimens. 

This species resembles Golun.dct 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 

abc 
Fig. 133.-a. Skull of N. hengalensis, nat. size; b, upper, 

c, lower right molars, X 3. 

long~ scaly, ringed, almost naked; ears rounded; feet broad, planta 
with six pads, tbe proximal pad elongate; all the toes except the 
rudimentary pollex with strong, nearly straight claws. 
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Incisors broader than in Mus, the anterior surface of the upper 
pair minutely sculptured with irregular longitudinal wrinkles. 
Molars composed of transverse lanlinre, straight or slightly 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 narro,v, the outer border 
slanting forward from the base (less in N. ltardwiclcei), then broadly 
rounded and deeply sinunte. Anterior palatine foramina narrow. 
Fronto-parietal area narro\v, bordered by str<;>ng lateral crests. 

It is doubtful ,,,hether this should rank as Dlore than a subge~us 
of Mus. Four species are found \vithin Indian lilnits; the only 
other known forms are froln C;entral Asia. 

Synopsis of Indian, Oeylonese, and BU1·rnese Species. 

a. Tailless than ~- head and body; mammre 8 . 
b. Tail more than i 11ead and·body. 

a'. Smaller; hind foot 1" '25-1 I "45; mamnue 
14-18 . ' .... 

b'• Larger; hind foot 1"'9; mammoo 12 . 
e'. Still larger ; hind foot 2"'5; mammre 12 

N. hardwiekei, p. 422. 

N. bengalensi,~, p. 423. 
N. ne1norivaga, p. 426. 
N. bandieota, p. 425. 

294. Nesocia hardwickei. The sho'rt-tailed Mole-Rat. 

P Arvicola indica, Gray ~. Hardw. Ill. Ind. Zool. i, pI. xi (1832) 
.(no description, very bad figure); nee Mus indic\lS, Becllstein, nee 
1'de'tn, Geoffroy. 

Mus hard,vicldi, Gray, Cllarlesworth's Mag. N. H. i, p. 585 (1837); 
Blytll, J. A. S. B. xxxiv, pt. 2, p. 193. 

N esokia hardwicldi, Gray, A. JJ;I. N. H. x, p. 265 (1842); Jerdoll, 
Manz. p. 190; JF". Sclater, P. Z. S. 1890, p. 522. 

Mus pyctorhis, Hodllson, A. M . ... 7\T. H. XV, p. 267 (1845). 
Mus huttoni, Blytll, J..A. S. B.' XY, p. 139 (1846). 
Nesolda griffithii, HorYield, Cat. p. 145 (1851). 
Spalacoluys indica, Peters, A.hhandl. Akad. Berl. 1860, p. 143, pI. ii, 

fig-. 1. 
N esokia indica, Billth, J. A.I S. B. xxxii, p. 328, partinl. 
1\Ius (Nesokia) indicus, Blyth, Cat. p.112, pal'tim. 
N esolda huttoni, Blanford, Eastern Pers-ia, ii, p. 59, pl. vi, fig. 1. 
1\Ius (Nesokin.) hard,vickii, Ande.rson, J. A. S. B. xlvii, pt. 2, p. 221 ; 

Tho1nas, P. Z. S. 1881, p. 524. 
1\Ius (N esokia) huttoni, Anderson, 1·hid. p. 223. 

Fur varying in texture. Longer hairs on back not conspicuous. 
Tail half to t\VO t.hirds the length of the head nnd body. Ears 
slnall. ~Feet yery thinly clad above. l\iammre 8 : 2 pairs inguinal, 
2 pectoral. Skull short, muzzle especially so. Anterior palatine 
foramina very slnall~ shorter than the cro\vns of the upper 11l0lal's 
together. Incisors broad. 

Colour above yello\"'ish to rllfollS-bro\vn, not dark, isabelline or 
hoary belo\r. 1.'be basal t\vo-thirds or more of all hairs, dorsal and 
ventral, dark leaden grey, terminal portion on back pale yello,\"\rish 
brown or rnfescent, a few longer black-tipped hairs scattered over 
the lo\ver back and rump. 
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Diulensions. 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 dinlensions in an 
average-sized male were 6 0 6, 4 0 4, 0·5, and 1°::i. Basal length of 
skull 1·65, zygomatic breadth 1·15. 

Distribution. North-western India (North-West Provinces, 
Rajputana, Sind, and the Punjab), Afghanist.an and Baluchistan, 
up to 4000 or 5000 feet elevation. .A. specimen has been obtained 
as far east as Purneah, Bengal. 

Varieties. N. huttoni is distinguished by softer fur, often bright 
rufous oryello\vish brown in colour. The hind feet 6;r4longer, 1'4 
to 1·5 inches without claws. This form is found at higher eleva"7 
tions in Baluchistan and Afghanistan. 

Typical N. hardwiclcei has harsher fur and is duller and bro\vner 
in colour, the hind foot measuring 1·2 to 1'3. ,];his is found in 
N.W India. The t\VO pass inta each other. 

Habits. The short-tailed mole-rat is found both in cultivated and 
in waste ground. I have often seen their holes about irrigated 
\vheat-fields, but usually drier situations are preferred. The 
burro\vs 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 \vith grass at a depth of 1 ~ to 2 feet, and 
I captured 4 Ne.$okice, 2 males and 2 females. The entrances to the 
burrows are covered by small heaps of earth, like mole-bills, 
thr?wn out by the rats. This animal feeds on grass, roots, and 
graIn. 

N. scullyi froln near Yarkand, and N. b'J"{tchyura fronl Lob-nor, 
are Central Asiatic forms allied to N. hard'wiclcei. 

295. Nesocia bengalensis. The Indian Mole-Rat. 

Arvicola bengalensis, Gray ~. Hardt(). Ill. Ind. Zool. ii, pI. 21 
(1833-34). 

~Ius kok, Gray, Oharlesworth's Mag. N. H. i'l' 585 (1837). 
I\lus (Neotoma) providens, Elliot, Mad. Jour. . S. x, p. 209 (1839). 
Nesokia hardwickii, Kelaart, Prod. p. 65, nee Gray. 
Nesokia kok, Kelaart, ibid. 1)' 66. 
Mus daccaensis, 1'ytler, A. M. N. H. (2) xiv, p. 173 (1854). 
Mus tarayensis, plurimammis, and morungensls, Hodgson, _Horsfield, 

A. M. N. H. (2) xvi, p. 112 (1855). 
N esokia indica, Blyth, J. A. S. B. xxxii, p. 328; Jerdon, Ma1n. p. 187 ; 

Theobald, P . .A. S. B. 1866, p. 239; Blytlt, Mam. Bt'rds ~urma, 
p.38. 

Mus (Nesokia) indicus, Blyth, Oat. p. 112, partim. 
Mus (N esokia) blythianus, barclayanus, and providens, Anderson, 

J. A. S. B. xlvii, pt. 2, pp. 225-231, pI. xiii. 
Nesokia barclayana, Blanford, Yark. Miss., Mam. p. 46, pI. x a, 

fig. 1 (skull). 
l\lus (Nesokia) bengalensis, Thomas, P. Z. S. 1881, p. 526; Anderson, 

Fauna Mergui .Al'ch~'p. i, p. 341. 

Yenkrai, Beng.; Kok, Can.; Golatta koku, Tel. of Yanadis; ? Re. 
kywek, 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 hody or more. l\Iammre 7 to 9 pairs. ]'eet hairy above. 
Skull longer and Inuzzle narrower than in N. ha1'cl'luickei; anterior 
palatine foralnina longer than the cro\vns of all the upper molar 
teeth. Incisors and molars narrower. 

OOlOU1' dark brown above, slightly grizzled with yellowish; belo\v 
hoary grey to isabelline. Basal fur dark ashy or blackish through­
out; tips of dorsal hairs brownish yello,v or isabelline, nnd of the 
longer piles black. 

Dintensions. Head and body 6 to 9 inches, tail 5'5 to 7'25, ear 
about 0'75, hind foot 1'2 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 Lo\ver Sind to 
CachaI' and I believe Assam; more common in dal11p alluvial tracts, 
but ascending to t,he tops of the Nilgiris 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. ko7c v. p1'ovidens, 
is smaller, usually paler in colour, and the anterior palatine 
foramina are very narro\v. The Bengal variety is larger, and the 
Burmese fornl is larger still. 

Habits, An excellent account has been given by Elliot, but is 
too long for extraction. Several detail's have also been supplied 
by J erdon and Anderson. 

}lesocia bengalensis lives in ,cultivated plains, gardens, and 
pastures, ,vhere its presence may be recognized by the piles of 
earth, res em bling large mole-hills, at each opening of its burro\v. 
Often the openings are in the banks of ditches and tanks or the 
bunds of rice-fields. The burro\ys, as in the case of N. lutrd'wic'.:ei, 
are extensive and of irregular form, often branching, sOluetitnes 
circular, and leading to a cent.ral chamber or nest, in "rhich much 
grain is occasionally stored by the rat, a pound being sometinles 
found in a bUl'ro\v. Jerdon observed burro\vs occupying an area 
15 to 20 yards in dialneter. Elliot found only one occupant to 
each burro\v. The food consists chiefly of grass and other roots, 
and of grain ",here that is procurable. . 

This mole-rat is some,vhat fierce, and \vhen irritated it erects 
its long piles and utters a grunting sound. It takes freely to 
water and swims \vell. From 8 to 10 young are said to be usually 
produced at each hirth, but 14 have been observed by Sterndale in 
an individual lrept by him, and ,vhich he succeeded in taming per­
fectly, so as to come \vhen ttttlled by her name. 

Elliot says t.hat the Wadaris or tank-diggers of the Deccan, ,vho 
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 grain. 
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296. Nesocia bandicota. The Bandicoot-Rat. 

Mus bandicota and indicus, Bechstein, Allgeln. Uebel's. d. vierflis. 
Thiere, ii, llP' 713, 714 (1800). 

Mus malabarlcus and perchal, Sll,aUJ, Gen. Zool. ii, pt. 1, pp. 54, 55 
(1801). 

Mus giganteus, Hardwicke, Trans. L. S. vii, p. 306, pI. 18 (1804) ; 
Kelaart, Prod. p. 58. 

l\Ius (Neotoma) glganteus, Elliot, .ilIad. Jour. L. S. x, p. 209. 
Mus bandicota, Blyth, J. A. S. B. xx, p. 167, xxxii, p. 333, l)artim; 

ide Cat. p. 112; Jerdoll, Mam. p. 193, partim. 
Mus (Nesokia) giganteus, Anderson, J. A. S. B. xlvii, pt. 2, p. 232, 

pI. xiv, figs. a-d. .. 
Mus (Nesokia) bandicota, Thon~as, P. Z. S. 1881, p. 528. 

Indur, Sanser.; Ghous 01' Ghtts, H. and ~Iahl"; GU1~t, I{ol.; Heggtn, 
Can.; Pandi koku, Tel. of tank-diggers (pigo-l'at, whence the term 
bandicoot); Ura-lI'tiyo, Cing. 

Size very large. Fur coarse, with long black-tipped piles, SODle 

of t.hem often 2 or 3 inches long, on the upper parts. Ears 
moderate, rounded. Tail a little shorter than the head and body. 
]\Iammre 12: 3 pairs pectoral, 3 pairs inguinal. Skull longer in 
proportion to the breadth than that of N. bengalensis; nasals broad 
and long, being about i the length of the skull. Anterior palatine 
foramina as long as the ro\v of upper molars or a little longer. 
Transverse Iaminm of molars not straight but slightly wavy. 

Oolour above blackish brown, sometimes grizzled ,vith pale 
yellowish or grey, especially on the sides; lower parts greyish 
brown or bro\vnish grey. Dorsal fur light greyish brown or 
ashy at the base, then (in some specimens) whitish, the longer 
hairs \vith long black ternlinations. In old animals whitish tips 
are mixed. Feet 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 
Lo\ver Bengal, nor, I believe, in Sind or the Punjab; common in 
parts of Rajputana, and said to occur in the N.W. Provinces. 
O\ving to large individuals of M. decumanus being mistaken for 
bandicoots, the present species has been incorrectly reported from 
several localities, Calcutta especially. 

Hab-its. The bandicoot is, like other Nesoc~ce, a burrower. It is 
found about cultivated tracts and is common in villages and towns, 
especially in the south of India. I believe it is also tound in 
forest. It is very destructive to gl·ain, on \vhich it feeds largely; 
it also consumes fruit, vegetables, ~c., and ·it is said occasionally 
to kill fowls. When it is attacked (and \vhen running about at 
night according to McMaster), it grunts like a pig, hence its Telegu 
name. McMaster bas shown that it is Blu~gish and cowardly, and 
killed by a dog more easily than would be anticipated from its 
size. Stern dale succeeded in taming one individual completely. 
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297. Nesocia nemorivaga. The slnaller Bandicoot-Rat. 

? l\Ius setifer, Horifield, Res. Java (1824); Oantor, J. A. S. B. xv, 
p. 254; Blyth, J. A. JS. B. xxiv, p. 712, xxxii, p. 334. 

Mus (Rattus) nemorivagus, Hodgson, .r. A. S. B. v, p. 234 (1836); 
t'd. A. M. N.H. xv, p. 266 (1845). 

? l\Ius macl'opus, Hodgson, A. ~I. N. H. xv, 11. 268 (1845). 
l\Ius bandicota, Blyth, J. A. S. B. xxxii, p. 333, partim; . ide Maul. 

Bt'rds Burlna, p. 39; Jerdon, Mam. p. 193, pal'tim, nee Beekste2"n, 
l\Ius (Nesokia) elliotanus, Anderson, J. A. S. B. xlvii, pt. 2, p. 231, 

pI. xiv, figs. e-h (1878). 
Mus (Nesokia) nelllorivagus, Tllo1nas, P. Z. S. 1881, p. 5:29. 

? Mye-kywelt., Burnl. 

:Fur softer than in N. ban(Zicota, the long piles less developed, 
and the underfur denser and finer. Proportions similar, but size 
smaller. l\falnmm 12. ~kull intermediate in form bet\veen those 
of N. b(tnd1'cota and lY. bengalensis; nasals about 1 the length of 
the skull; anterior palatine foramina sborter than the upper 
molars together. 

Oolour. Dark brown above (black and bro\vn mixed), paler or 
\v hity brown belo\v. Basal half of fur ash-grey both aboye and 
belo\v, tips on back pale bro\vn, 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 70 8, hind foot 10 9, length of ear 0'9; basal length of skull 2'1, 
zygomatic breadth 1'2 . 

.Dist'ribution. Bengal (Purneah, Calcutta, \vhere it is rare), 
Eastern Himalayas, Assanl (Sibsdgar), and Khasi hills; also 
Formosa. This species probably extends to Burma and the 
Malay countries. 

Genus ACOMYS, Is. Geoffr. (1838). 
Syn. Acanthomys, auct. nee Lesson. 

Hinder part of the back covered with coarse, inflexible, flattened 
and grooved spines, without any hair intermixed. Mammm 6: 
1 pair axillar, 2 inguinal. Other\vise like Mus, from \vhich the 
genus is doubtfully separable. Three or four species inhabit 
Western Asia and Northern Africa, and of these one has been 
found in Sind. 

298. Acomys ·dimidiatus. The pale spiny l11ouse. 

!\lus dimidiatus, RiljJpell, Atlas, p. 37, pl. 13, fig. a (1826); Wagner, 
Schreb. Sii1lgeth. Supp. iii, p. 440 . 

• 
Sides, limbs, head, and lo\ver parts covered \vith coarse hair. 

Tail about equal t.o the head and body in length, coarsely ringed, 
\vith short hair. Ears large, rounded. Feet short; planta coarsely 
granular near the toes, pads indistinct. 'Vibrissre numerous. 

Skull elongate. The mesopterygoid fossa opens about halfway 
between the molars and the bulla; pterygoids short, meeting 
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anteriorly in an acute angle, diverging behind. Anterior palatine 
foramina very long, extending back to opposite the nliddle of the 
first molar. Molars broad and short, the first without an 
additional cusp. 

Oolour above sandy (very ·pale yellowish or ru£escent· brown), 
below white. No dark underfur. Vibrissre white, except some of 
the uppermost. 

Dimelt8ions. Head and body 4 inches, tail 4, ear from crown 0'5, 
hind foot o· 75; length of skrin I-I . 

.Distribution. Egypt, Northern Arabia, and Palestine. A single 
specimen was obtained in Sind, at Laki, near Seh,,'an, by Mr. 
H. E. Watson. 

Genus GOLUNDA, Gray (1837). 

Syn. Pelomys, Peters (1852). 

a 6 
Fig.134.-Upper (a) and 

lower (6) right molars 
of G. ellioti, X 3. 

Head short and rounded. Ears 
rounded, tail hairy. }""eet as in J.lfus. 
l\folars low, broad, tubercular in the 
yonng, the ,vorn 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 Indictn Bush-Rat. 

Golunda ellioti, Gray, Charlesworth's Mag. N. H. i, p. 586 (1837) ; 
Kelaart, Prod. I). 67; Blyth, J. A. S. B. xx, p. 167, xxxii, p. 350; 
ide Cat. p. 121; Kelaart, Prod. p. 67; Jerdon, Marn. p. 212; 
Blanford, J. A. S. B. xlv, pt. 2, p. 165, xlvi, pt. 2, p. 292. 

~Ius golundi and ~i. hirsutus, Elliot, Mad. Jour. L. S. x, .pp. 208, 
213 (1829). 

Mus myothrix, Hodgson, A. M. N. H. xv, p. 267 (~845). 
Golunda newera, Kelaart, P. Z. S. 1850, p. 158; 'la. Prod. p. 67; 

Blyth, J. A. S. B. xxxii, p. 352. 
Golunda cofiieus, Kelaal·t, Blytll" J. A. 8. B. xxxii, p. 351. 
Pelomys watsoni, Blanford, P. A. S. B. 1876, p. 181. 

Gulandi, Can.; Utu-elli, Tam.; Oofee-watte-meyo, Cing·. 

Fur coarse, the .longer piles much flattened and broadly grooved, 
but not spiny. Feet smail, 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 
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longer than in Mus generally. Mammm 8 : 2 pairs pectoral, 2 in­
guinal. Skull longitudinally convex above, with well-marked 
temporal crests. Anterior palatine foramina very long. 

Oolour above yellowish brown, not uniform, but 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-yello\v terminations, 
but the tips of the longest hairs mixed with the others are black 
throughout. Tail dark brown above, pale below. 

Dintensions of an adult female: head and body 4·55 inches, 
tail 4·1, ear 0·57, hind foot 0·85; basal length of skull I-I, zygo­
matic breadth 0-55. 

Distribution. Throughout the greater part of the Indian Penin­
snla and Ceylon. Recorded from Sind, Dagshai, Umballa, Satpnru 
Hills, and many parts of the Bombay and l\fadras Presidencies. 1 
feel some doubt about the Nepalese locality assigned to blus 
myothtrix. 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 \vhich, or on the ground, it constructs a nest 
of elastic stalks and fibres of dry grass, thickly inter\voven. The 
llest is of a round or oblong shape, from 6 to 9 inches in diameter, 
and encloses a chalnber about 3 or 4 inches across. The motions 
of this animal are somewhat slo\v, and it does not appear to have 
the same po\ver of springing or leaping as other rats. Its food 
seelns to be vegetable, the only contents of the stomach observed 
being roots of the dub or hariyaJi grass (Gynodon dactylon). Its 
habits are solitary (except \vhen the female is bringing up her 
young) and diurnal, feeding in the mornings and evenings. 

In Ceylon this rat has proved very destructive to coffee-trees, 
on the buds and blossoms of which it feeds. It appears, according 
to I{elaart, to migrate at times. 

Subfamily CRICETIN~. 

Both lo\ver and upper 1110lars exhibiting biserial longitudinal 
structure, either rooted, with the tubercles on the crown in t\VO 
longitudinal ro\vs, 01' rootless, composed of subtriangular prisms 
arranged 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, Arvicolince, Siphneinl£, 
and Oricetince. All are Palmarctic, and the first and third 
N earctic also. Within our area these rodents are confined to 
the Himalaya~ and Afghanistan. The genera may be thus 
recognized :-
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A. ~Iolal's rootless, elongate, composed of prisllls. 
a. Ear-conch present 
b. Ear-conch wanting. 

B. 1\lola1's rooted, tubercular. 

l\IICROTUS. 
ELLODIUS. 
CRICETUS. 

Genus MICROTUS, Schrank (1798). 

Syn . .A,·vicola, Lacepede (1801) ; H.lIpudceus, Illiger (1811); Neodon, 
Hodgson (1849); Phaiomys, Blyth (1863). 

Head short, rounded; ears, tail, and limbs short. Fur soft and 
thick. The thumb (pollex) 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 
bullm moderately htrge. Incisors orange or yello\v, flat in front; 
molars rootless, formed of subtriangular prisms biserially arranged, 
\vith 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 Palrearctic and N earctic, several species inhabiting 
the higher Himalayas. Of these I published a detailed account in 
1881 (J. A. S. B.I, pt. 2, p. 88). From that account the following 
descriptions are abridged. 

Synopsis of Indian antl'Burnlese Species. 

A. Thumb of fore foot clawless. 
a. Colour light ferruginous brown e M. stnliczkanus, p. 430. 
b. Colour light brown, with a. grey tinge.. M. straclteyi, 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. 1vynnei, p. 431. 

b' Colour rufescent brown, lower parts 
light brown . . . . . . M. roylei, p. 430. 

e' Oolour earthy brown, lo,ver parts 
,vhitish. .. . . . .. .. M. hlytki, p. 432. 

h. Ears projecting beyond the fur. 
a' Uo1our light greyish rufescent brown; 

tail! head and body e. . . M. blanjo"di, p. 432. 
b'• Colour dark yellowish brown; tail J 

head and body 
a" Ear from orifice 0'5 in.; anterior 

lower molar with 6 i~ternal angles M. siki1nensis, p. 433. 
b" Ear from orifice 0'35 in.; anterior 

lower molar with 5 internal angeles M. melanogaster, p. 434. 

Of these species, AI. blythi, M. silcirnensis, and M. '1neZanogaster 
differ from all the others in the form of the molar teeth, all~ the 
two last named differ greatly from M. blythi. In the remaining 
five species the posterior upper molar terminates behind in an 
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elongate lobe. For these species I proposed, in 1881, a subgeneric 
name Alticola. M. sikimensis and M.· rnelanogaster belong to the 
subgenus Neodon. 

300. Microtus roylei. Royle's Vole . 

. A.l'vicola roylei, Gray, A. M. N. H. x, p. 265 (1842); ? Blyth, Cat. 
p. 125; ? Jel'don, M an~. p. 216; Blanford, J. A. S. B. 1, pt. 2, 
p. 102 (1881). 

Ears hairy, not projecting beyond the fur. Thumb ,,,ith a claw. 
Tail nearly cylindrical, about one third the length of the head and 

a 

body and covered \vith short hair. Last 
upper molar with 3 inner and 3 outer angles 
and terminating in an elongate lobe; first 
lo\ver molar with 4 external and 5 internal 
angles. 

OOlOU1' rufous-bro\vn on back, becoming 
yellower and paler on the sides and pale 
bro\vn below; tail coloured like the back 
above, pale beneath. Basal half to two 

b thirds of the fur leaden black, above and 
Fig. 135.-0rowns of belo,v; terminal portion on back light brown, 

(a) upper and (b) b · d k t th d £ bI ck lower molars of ill. ecomlng ar er a e en , a ew a 
roylei, x 4. tips intermixed. 

Dbnensions of dried skin: head and body 
D inches, tail without hair (vertebrm preserved) 1'1, hind foot 0'8. 

Dist1oibution. The type was from Kashmir. J erdon 0 bserved 
voles on the Pir Panjal pass, also on the south side of Barendo 
pass N.E. of Simla, and near Chini, in Kunawar, at 12,000 feet 
elevation, but it is improbable that all belonged to the present 
species. The locality Pind Dadun I(han, given in Blyth's Cata­
logue, is a mistake. What Adams took for Arvicolce in the Punjab 
Salt Range (' Wanderings of a Naturalist in India,' p. 152) remains 
to be ascertained. 
. Habits unknown. Jerdon found the Barendo pass species in 
Jarge numbers, burro\ving close to the surface in a meadow, and 
~everal ,vere caught in digging a light trench round the tent. 

301. Microtus stoliczkanus. Stolicz7ca's Vole. 

Arvicola stoliczkanus, Blanford, J. A. S. B. xliv, pt. 2, p. 107 (1875); 
1. pt. 2, p. 97; ide Yark. Miss., Ma'ln. p. 42, pl. viii, fig. 1, pI. x b, 
fig. 2. 

~ars small, cOl11pletely concealed by the fur, hairy. Thumb 
rudImentary and cla\vless. Tail short, about a quarter of the 
head and body in length, covered with stiff hairs that extend half 
an inch beyond the end. Last upper molar \vith 2 strong inner 
and 4: \veak ouier angle~, t\VO close together near the front end of 
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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 brig~t ferruginous bro\vn, below pure white. Tail 
and feet ,vhite. 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. 

Dirnensions of dried skins: head and body 4 inches, tail \vithout 
hair 1, hind foot with claws 0·7; length of skull about 1·15. 

lJistribution. Plateaus of Northern Ladak. One specimen 0 b­
tained in' the Nubra valley, and one at Aktagh on the Upper 
Yarkand River. 

302. Microtus stracheyi. The Kumaon Vole. 

Cricetus songarus, Hor.iie1d, Cat. p. 145, nec Pallas. 
Al'vicola stracheyi, Thorn as, A. M. N. H. (5) vi, p. 322 (1880); 

Blanford, J. A. S. B. 1, pt. 2, p. 98. 

Ears small, hairy, not extending beyond the fur. Thumb 
rudimentary and clawless. 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 ]o\ver 
molar ,v:ith 5 internal and 5 external angles, the anterior on each 
side ill-marked. 

Oolour above rather light brown, below white, tail nearly white. 
Base of fur blackish grey throughout, with, on the back, in the 
only specimen examIned, 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 the 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 wynnei. The Murree Vole. 

Arvicola wynnei, Blanford, J. A. S. B. xlix, pt. 2, p. 244 (1880) ; 
1, pt. 2, p. 99. 

Kanis, H. 

Ears hairy, not extending beyond the fur. Thumb with a short 
cla,v. Tail j to t the length of the head and body, clothed with 
long hair at the base, and ,vith 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 lo,ver 
molar with 5 inner and 4 outer angles. 
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Oolour above varying from dark rich brown with a slight greyish 
tinge to dark chestnut, lower parts pale browD, tail coloured like 

the back. Base of fur leaden black 
throughout. 

b 

Dimensions of a male in spirit: head and 
body 4·75 inches, tail 1·35, .ear 0'25, hind 
foot 0·7; extrenle length of skull 1·14, 
zygomatic breadth 0·75. Another male 
measures only 3 inches from nose to rump, 
tail 1'2. 

Distribution. Murree, obtained by Mr. 
Wynne in the station. 

A specimen with similar dentition to 
Fig. l36.-Crowns of (a) ltf. wynnei, but bro,vn (not rufous) above, 

upper and (b) lower h·· h b 1 · h·· 
molars of M. wyn'llei, W ItlS e ow, WIt ears proJectIng con-
x 4. siderably beyond the fur, \vas received 

without trustworthy locality, but asso­
ciated with Kashlnir specimens, at the British Museum. 

304. Microtus blanfordi. The Gilgit Vole. 

-Arvicola blanfordi, Scully, A. M. N. H. (5) vi, p. 399 (1880); 
'ide P. Z. S. 1881, p. 206; Bla'Y!forrl, J. A. lie B. I, pt. 2, p. 104. 

Ears projecting beyond t.he fur, rounded, covered \vith short 
hair. Thumb very small, but "ith a smaH claw. Tail nearly half 
the lengt.h of the head and body, \vell clad \vith short' hair. 
Hinder upper l110lar \vith 3 inner and 3 outer angles and ter­
minating in a short longitudinal lobe. First lower luolar \vith 5 
inner and 4 outer angles. 

Oolou'l" greyish bro\vn above, '" hite below; tail light brown 
above, sullied white beneat.h. Base of fur leaden black through­
out, terminations on back pale brown, the tips darker, Borne longer 
black tips intermixed, especially on the rump. 

Dime1'tSions of a Inale fresh: head and body 4·55, tail 2'05, ear 
0·7, hind foot 0'75. 

Dist1·ibution. Gilgit, 9000 to 10,000 feet. 

305. Microtus blythi. Blyth's Vole. 

PhaiOlllYS leucul'us, Blyth, J. A. S. B. xxxii, p. 89 (1863); z·d. Gat. 
p. 125; Theobald, J. A. S. B. xxxi, p. 519; Stoh·czka, J. A. S. B. 
xxii v, p. 110, nec Arvicola leucurus, Gerbe (1862). 

Al'vicola blythi, 1!Ia1~ford, J.. A. S. B. xliv, pt. 2, .. p. 107 (1875), 
I, pt. 2, p. 106; 1a. Ya1·h~. M~ss., Mam. p. 39, pI. Vlll, fig. 2, pI. x h, 
fig. 1. 

l~ltise, Ladak. 

Ears hairy, not extending beyond the fur. Thumb with a short 
cla"r. Tail ~ to ~ the length of. the head and body, covered with 
short hair. Last upper molar "yith 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 species having 3. 

Oolour above earthy brown, not dark 
(yello,vish brown witiJ a greyish tinge); 
belo,v brownish white; tail light brown. 
Base of fur above and below dark ashy 
grey, terminations on back grey-brown, 
,vith dark brown or black ends intermixed. 

a b 

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. Fig. 137.-Crowns of 

(a) upper and (h) 
lower teeth of M. 
blytki, X 4. 

Dist'ribution. Banks of Tsho Morari and 
Pankong lakes, Western Tibet, also between 
Leh and the Pankong lake at elevations 

abo,·e 13,000 feet. According to Stoliczka this vole is also found 
in Spiti, Lahul, and KuIu. 

Babits. This vole ,,'as found by l\fr. Theobald to make deep 

Fig. l3S.-Microtus b~'lJtki. 

burro\vs on the banks of the Tsomoril'i. In a female he found 6 
young. 

Two species of vole, }'1. 'jiutnd(t)'in'U,s and M. g-uentneri (the 
former related to !ff. blythi), have been obtained in Afghanistan. 

306. Microtus sikimensis. The Sikhim Vole. 

Neodon sikimensis, Hodgson, HOl'Uield, A.. M. N. H. (2) iii, p. 203 
(1849) (no description); ide Cat. p. 146; Blyth, Cat. p. 125; 
Jerdon, Ma'Jn. p. 217; Blanford, Yark. Miss., Mam. p. 41; ~·d. 
J. A.. S. B. I, pt. 2, p. 110. 

Arvicola thl'icolis (thricotis), Hodgson, Cat. Manz. ~c., Nepal ~ 
T£bet, B. M. 2nd edt 1863, p. 10 (no description). 

Phalckua, Nipalese; Chik yu, Kal'anti; Sing pkuclti, 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 
t.he length of the head and body, or rather more. Mammre 8 : 

2 pairs pectoral, 2 inguinal. Last upper 
Inolar with 4 internal and 3 external angles; 
no posterior lobe. First lo,ver molar ,vith 6 
inner and 5 outer angles. 

a 

I 
I 

b 

Oolour dark bro\vn, \vith a yello,vish tinge 
above, below pale bro,vn. Base of fur 
leaden black above, dark ashy below, tips on 
back light brown mixed ,vith numerous black 
ends. 

Dirnensio'l18 of a fresh specimen: head and 
body 4-75 inches, tail 1-75, hind foot 0·75. 

Fig. 139.-0rowns of In a female in spirit the ear from the orifice 
(0) upper and (b) measures 0-5. 
lower molars of 1Jf. 
sikimensis, X 4. Dist1·ibution. Sikhim, between 7000 and 

10,000 feet elevation. 
Habits_ This vole inhabits forests and, according to Hodgson, 

breeds in hollow decayed t~ees 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. Pere David's Vole. 

Al'vico1a melanogastel', M.-Ed'll). NOltv. A1·ck. Mus. vii, Bull. p. 93 
(1871) 1 ide Rech. Mant. p. 284, pIs. xliv, xlvi a; Blanford, 
J. A. S. B. 1, pt_ 2, p. 114. 

Ears thinly clad, shorter than in M. siki'lneusis, projecting 
beyond the fur by one third of their length. Feet small_ Last 
upper molar with 3 or 4 angles on each side, usually 3 ,vell-marked 
and a fourth \veak external angle on the U-sha.ped posterior ter­
mination of the tooth_ Anterior lo\ver molar "rith 5 external and 
5 or 6 internal angles, the angles inside and outside sometinles 
nearly opposite to each other, not alternating_ 

(Jolo'lt1- as in ltf. silcimensl:s. Some specimens are more rufous. 
Di1nensions of a male in spirit: head and body 3-7 inches, ear 

froln orifice 0-37, tail 1-4, hind foot 0-6 (in a Bhamo specimen 3, 
0·3, 10 4, and 0'65). . 

Dist1-ibutiO'll. South-"'estern China (Fokien, Sechuen) and Moupin 
in Eastern Tipet. Mr. Thomas has identified this species amongst 
1\1:1'_ Fea's collections from the Kakhyen hills, near Bhamo_ 

Genus ELLOBIUS, Fischer (1814). 
Syn. Myospalax, Blyth, 1846, nee Brandt, 1855. 

No distinct ear-conch_ Head very blunt and rounded. Body 
subcylindrical, feet broad. Claws 5-5, straight, compressed. 
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Tail very short, hairy. Skull very different from that of MiorotUs, 
the facial portion, zygolnatic arches, and occipital crest being much 
more developed, and the brain-case rounded, not depressed, conoidal 
not oval in front, and \vith the occipital surface sloping back\yards 
from above. Infraorbital foramen subtriangular, less narrowed 
belo\v tllan in J.vliorotus. Anterior palatine foramina very small, 
nearer to the molars than to the incisors; palate between molars 
hollowed out on each side. Bullre small, depressed. Incisors 
white, protruding greatly for\vards. Molars similar to those of 
M iC1"ot'lk~. 

One species occurs in' Afghanistan, extending to Quetta.. The 
only other clearly known form, E. taZpin'tts, inhabits Central·and 
W ester~ Asia and Eastern Europe. E. interrnedius, lately de­
scribed by Scully from near Herat (J A. S. B. lvi, pt. 2, p. 73), is 
referred to E. talpinu$ by Buchner (Mam. Przewalsk. p. 137) and 
to E. fuscioapillus by Thomas, with whom I agree. It is possible, 
as BUchner suggests, that E. juscic(tlJillus lnay be only a variety or 
E. talpinus, but the cranial distinctions are considerable. 

308. Ellobius fuscicapillus. The Quetta Vole. 

Georychus fuscocapillus, Blytl~, J. A. S. B. x, .p. 928 (1841) (no 
description), xi, p. 887 (1842). . 

l\Iyospnlax fuscocapillus, Blyth, J. A. S. B. xv, p. 141; 'id. Cat. 
p.126. 

Ellobius fuscicapillus, Blanford, J. A. S. B.I, pt. 2, p. 119; O. Th.o1nas, 
Tr. L. S. (2), Zool. v, p. 59. 

Fur soft and long. Tail very short, thinly clad with moderately 
long hair. Six pads on each hind foot, all elongate. In the 

a h 

Fig. 140.-0rowns of (a) 
upper and (b) lower 
molars of E. fltscica­
pillus, X 4. 

zygomatic arch the nlalar does not ex­
tend to the lower edg-e, 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 lo,,·er molar has 5 inner and 4 
outer angles (the anterior angle on each 
side ill-developed), the second and third 
3 on each side. 

Oolou1" pale rufescent sandy (brownish 
\vhite) above, except the head, which is 
dark greyish bro,vn. 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 ~nd body 
4·7 inches, 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 
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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 horizont.al galleries, marked by earth-heaps thrown out at 
intervals. 

Genus CRICETUS, Cuv. (1800). 

Internal cheek-pouches present. Form stout, head blunt; tail 

a b 

Fig. 141.-Crowns 
of (a) upper 
and (b) lower 
molars of O. 
plue'les, X 5. 

short, not scaly, sparsely haired. Incisors not 
grooved. Molars in both jn \VS ,vith the tubercles 
arranged longitudinally in pairs, 3 pairs in the 
anterior molar, 2 in the second and third. The 
tubercles are worn do~'·n in old animals. Verte­
brre: c. 7, D. 13, L. 6, S. 3, C.17. 

The hamsters are Palrearctic, but Thomas and 
others have shown (P. Z. S. 1888, p. 133) that 
the American genus Hesperomys must be united. 
The grey Central Asiatic forms, distinguished 
by A. Milne-Ed ~1ards as Oricetulus, have three 
representatives in Gilgit, but have hitherto not 
been found elsewhere \vithin our limits. 

Synopsis of Indian Species·. 

A. Head and body 3"·5 to 4" long 0. pJUlJU8, p. 436. 
B. Head and body about 4"·5 long C.fulvus, p. 437. 
C. Head and body about 5'1·3 long C. isabellinus, p. 437. 

309. Cricetus phmus. The little g~·ey H a111ste1·. 

Mus phreus, Pallas, Gli'res, pp. 86, 261, pI. xv a (1784). 
Cricetus (Cricetu~~.s) phreus, Blanfo1'd, Yark. Mz·ss., Mam. p. 44; ide 

J. A. S. B. xlv Ill, pt. 2, p. 96; Scully, P. Z. S. 1881, p. 205. 

Tail cylindrical, about one fourth the head and body in length. 
Feet short. Planta hairy, \vith 0 tubercles, all on the distal half. 
Ears rounded, thinly clad. Fur soft. 

Oolour ashy grey above, sometimes with a fulvous tinge, the 
bnclt \vith a blackish wash. Lo\ver parts white. Basal two-thirds 
of dorsnl fur leaden blacl{, tips of some hairs blackish. 

D1,nlensions. Head and body 3·7 inches, tail 1, ear 0·75, hind foot 
0·6 : basal length of skull 0·95, zygomatic breadth 0·5. 

Distribution. Widely spread in Central Asia; common in Persia, 
Turkestan, &c. Found in Gilgit by Biddulph and Scully frolll 
5000 to 9000 feet elevation. · 

Habits. This halDster frequents cultivated lands and pastures 
and is freq uelltly found in houses. 
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310. Cricetus fulvus. The fulvous-grey Hamster. 

Cricetus (Cricetulus) fulvus, Blanford, J. A. S. B. xliv, pt. 2, p. 108 
(1875), xlviii, pt. 2, p. 96; £d, Yark. ~Miss., Man~. p. 45, pI. ix, fig. 1, 
pI, x b, fig. 3; Scully, P. Z. S. 1881, p. 205, 

Precisely similar to the last in structure but larger. 
Oolour fulvous grey above, white below. More rufous or 

isabelline than O. phce'lts, but otherwise sinlilar. 
Dirnensions. 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. 
Di.stribution. Kashghar, Yarkand, and the Panlir, extending to 

Gilgit, where it occurs ,vit,h the last. 

311. Cricetus isabellinus. The large grey Hamster. 

Oricetus isabellinus, De Pt'lippi, Viaggio in Persia, p. 344; Scully, 
P. Z. S, 1881, p, 205. 

Precisely similar to O. phceus but much larger. 
Oolour greyish isabelline above, white below. 
Dimensions. Head a~d body 5'35 inches, 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 Oricetu8 

should be considered species or only varieties. O. fulvus is about 
double and o. isabellinus fully quadruple the weight of 0_ phceus. 
The different forms occur in several places, but this is not in 
favour of their being distinct. 

Family SP ALACIDJE. 

The Spalacidce are sometimes called 
rodent moles, and resemble.a mole in 
general aspect, having cylindrical 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 

a b molars rooted, with re-entering enamel 
Fig. 142.-0rowns of (a) folds. 

upper and (b) lower A single genus, Rhizomys, inhabits South-
molars of Rkizomys eastern Asia and occurs ill the Himalayas 
pruinosus, X 2. and Burma: other members of the family 

are Palrearctic or Ethiopian. 
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Genus RHIZOMYS, Gray, 183]. 

SYll. 1t~1Ietocleptes, Temnl. 

Fornl robust; eyes yery slnall; ears small and naked; thumb 
very small, rudimentary, but furnished \vith a c}a\y. 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. 

· 2 3-3 Th .. h d f d Dentition: 1. 2' m. 3-3' e upper InCIsors are arc e orwar 
and both they and the lower incisors are usually deep orange in 
colour; occasionally, however, the upper incisors are ",,'hite, the 
10\",er orange. There are no prem o]ars. Vertebrre: O. 7, D. 13, 
L. ?, S. 4, C. 19 (in R. badius). There are 3 pairs of inguinal and 
2 pairs of pectoral mamnlOO. The anatomy has been described by 
Anderson (An. Zool. Res. p.314). 

Three dist.inct forms occur within our limits. Remains of a 
fossil species have been found in the Siwalik beds. 

Syno)Jsis of Indian and Burm,ese species. 

A. Head and body 7 to 8 .inches; colour chestnut 
01' dark brown, not grizzled . . . . .. R. badius, p. 438. 

B. Head and body 10 to 14 inches; colour dark 
browll, grizzled . . . . . . . . . . . .. R. pruinosm, p. 439. 

C. Head and body 15 to 19 inches; colour dark 
ashy to light brown R. sumat1'ens'is, p. 439. 

312. Rhizomys badius. The bay Ba1nboo-Rat. 

RhizOlllYS badius, Hodgson, Calc. Journ. N. H. ii, pp. 60,410 (1842) ; 
Blytlt, J. A. S. B. xii, p. 925 ; ide Cat. p. 122 ; Je'l'don, Manl. p. 214 ; 
Anderson, An. Zool. Res. p. 329, pIs. xiv, xvi; Tho'tnas, P. Z. S. 
1886, p. 65. 

RhizOD1YS minor, Gray, A. M. N. H. x, p. 266 (1842); Horst Cat. 
p. 165; Blyth, Mam. Birds Burrna, p. 41; Anderson, An. Zool. 
Res. p. 327, pIs. xv, xvi. 

Rhizomys cnstnneus, B(lJth, J. A. S. B. xii, p. 1007 (1843); 'ide Cat. 
p. 123; ~·d. ~fa1n. Birds Burma, p. 41; Blanford, J. A. S. B. ~vii, 
pt. 2, p. 165. 

Yu7~ron, Knkhyen; Knai, Burmese. 

Fur soft and rather thirk. Ears hidden by the fur. Foot-pads 
smooth, not tuberculated. 

Golottr chestnut, bay or ashy brown, but nearly uniform in each 
individual, rather brighter and de~per above than below. All the 
bas~l portion of the fur, tw'o thirds to three fourths or more, dark 
cillerolls or leaden grey. Sometimes there is a \vhite spot on the 
forehead. In most young spechnens and some adults the tips of 
the hairs are dull rufous or ashy brown (R. '1nin01t). 

Di1nensions. lIead and body 7 to 9 inches, tail about 2'7, hind 
foot froJn heel 1'3, both sexes the same; basal length of skull 1'85, 
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zygomatic breadth 1·45. ~ome skulls appear smaller, one appa­
rentlyadult 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-ranges near Bhamo, and in Siam. 

Hctbits. This animal lives in burro\vs 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 
ou 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 
that these were the principal object of its burrows. It burrows 
rapidly, using its powerful teeth as well as its cla\\7s in the process. 
Above ground the pace of Rhizomys is slow; the animal appears 
fearless, so much so that \vild individuals are said to allow them­
selves to be captured without resisting, though reltdy enough to 
turn upon an assailant. 

This and other species are eaten by many. of the Burmese 
hill tribes. .. 

313. Rhizomys pruinosus" The hoa1·Y Bamboo-Rat. 

Rhizomys pruinosus, Blyth, J. A. S. B. xx, p. 519; ide Cat. p. 122; 
ide Man~. Birds Burnla, p. 41; Anderson, An. Zool. Res. p_ 325, 
pIs. xiii, xvi. 

Fur soft and thick, concealing the small ears. Foot-pads covered 
with tubercles. 

Oolour dark brown throughout, \\'ith a hoary or grizzled appear­
ance o,ving 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 felll:sles the sides of the head, muzzle, and chin are pale brown. 

Din~en8ions 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, S·75, and 1·95. Basal 
length of a skull 2-0, 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 S,vatow, China. 

Habits. So far as known, similar to those of R. badius. The 
female produces three or four at a birth. 

314. Rhizomys sumatren$is.. The l(trge Bamboo-Rat. 

Mu.s sumatrensis, Raples, Tr. Linn. SotJ. ,xiii, p. 258 (1822). 
Rhlzomys sumatrenSls, Gray, P. Z. S. 1831, p. 95; Cantor. J. A. S. B. 

xv, p. 255; Blyth, J. A. S. B. xxviii, p. 294; ide Cat. p. 122; ide 
Mam. Bi1'ds Bur'Jna, p. 41; Anaerson, An. Zool. Res. p.322. 

Rhizomys cinereus, McClelland, Cale. JOU1'. N. H. ii, p. 456; Blyth, 
J. .(4.. S. B. x, p. 920. 
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Rhizomys erythrogenys, Anderson, P. A. S. B.1877, p. 150; ide An. 
Zool. ReB. p. 324, pl. xiii a. 

Pwe, Burmese; Tiktts bulo, Malay. 

Fur short and thin, \vith numerous coarse whitish hairs scattered 
through it on the back. Foot-pads covered with flattish tubercles. 
Skull thick and massive, muzzle broad. 

Fig. 143.-Rkizomys sumatrensis (after Anderson). 

Oolour varying froln dark ashy grey or greyish brown to light 
bro\vn or bro\vnish buff or isabelline, the middle of the back darker 
and the lo\ver parts paler. Sides of the head pale, or sometimes 
bright ferruginous red. There is occasionally a ,vhite front.al spot. 
The bright feruginous coloration of the cheeks, from \vhich the 
llame erytltrogenys \vas derived, and the dark ashy tint of the back 
are, according to Cantor, signs of immat.urity. 

Dimensions. Head and body in a large male 19 inches, tail 5!. 
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 t.he Tenasserim Provinces as far north as Moulmein, 
Shwegyeng, and Karennee. 

Habits. IJike the other species of the genus, this is doubtless a 
burrower, but scarcely anything appears recorded of its habits in 
the \vild state. 

The only Asiatic species not found in Burma or the Himalayas 
are the Chinese R. sinensis and R. vestitus, ,,·hich Anderson regards 
as identical. The remaining species of the genus inhabit 
Abyssinia. 
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Family HysrrRICID-LE. 

The porcupines and their near allies constitute this family and 
are easily recognized by their fur being more or less completely 
modified into spines. Spines, 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, 
t.he malar bone not supported below by a continuation of the 
maxillary zygomatic pI'ocess. Infraorbital opening large. The 
angular portion of the mandible arises froln the outer side or the 
bony socket of the lower incisor. Facial part of the ~kull short 
and broad. Molars \vith external and internal enamel plaits, 
selnirooted in all Indian genera. 

Tw'o genera occur within Indian limits. 

A.. Tail short, spinose, with hollow quills at the end. 
B. Tail long, scaly, with a tuft of bristles at the end. 

HYSTRIX. 
ATHERURA. 

Genus HYSTRIX, L. (1766). 
Syn. Acanthion, Cuv. ; Acanthochcerus, 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. ~Iammre 6. 

111. 

In the skull the nasal bones are well develop­
ed, much more so, however, in some species than 
in others. There are large air-sinuses in the 
frontals. Nasal cavity usually very large. 

D 'to · 2 1-1 3-3 ThO entl Ion: 1. 2' pm. 1-1' m. 3-3· e 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 

Fig. 144.-0rowns tooth. Lower teeth similar but with the folds 
of right upper '~eversed. 
cheek - teeth of .L 

H. leucura, xL Vertebrm: o. 7, D. 15, L. 4, S. 4, C. 10-12. 
Toes 5-5, the pollex ·small. 

Synopsis of Indictn, Oeylonese, and Burn~ese Species. 
A. A crest of bristles 6 to 12 inches long or mOl'e 

on neck and shoulders •..•... . . • H. leuoura, p. 4!2. 
B. Crest present but less than 6 inches long H. beng{tlensis, p. 444. 
C. Crest wanting or quite rudimentary H. hod{lsoni, p. 444. 
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One. species of Hystj·ix is found fossil in the Pliocene Siwaliks 
and another in the Pleistocene cave-deposits of Kurnool. 

Fig. 145. -Skull of HYSt1·iJ: leucura, x t. 

315. Hystrix leucura. The Indictn P014(ntpine, 

Hystrix cristata, var. indica, Gray and Hardwicke, Ill. Ind. Zool. ii, 
p1. 14 (1830). 

Hystrix leucurus, Sykes, P. Z. S. 1831, p. 103; Elliot, Mad. JOU1', L. 
S. x, p. 218; Kelaart, Prod. p. 70; Ad(uns, P. Z. S. 1858, p. 520 ; 
Blyth, Cat. p. 128; Jerdon, Ma1n. p. 218. 

Hystrix hirsutirostris, Brandt, St. Petersb. Acad. Menl. i, 1835, p. 375 ; 
Waterhouse, Ma1n'lnalia, ii, p. 454; Blyth, J. A. S. B. xxi, p. 351 .. 

IIystrix zeylonensis, Blytlt, J. A. S. B. xx, p. 171 (1851). 
Hystl'ix malabal'ica, Sclater, P. Z. S. 1865, p. 353, pI. xvi; 1871, 

pp. 233, 234. 
Sd1ji, ,,~alU", Sdyal, Sa1~sel, II. &c.; Sdirl£, B.; DU'I1Ui, Cn.otia-du1nsi, 

Nepal; Saorl:, Chaodi, Guzl'ati; Salendra, Mahl'. of the Ghats; Sinko 'I', 
Sindhi ; Sildlan, Baluch. ; Sll"~unr, Pushtu ; ;Hoiglt, Gond.; Jekra, Korku ; 
Jiki, lIo-KoI; Yed, Mul-ltandi, Can.; Yeddu pandi, Tel.; J.lfaldnpani, 
Tam. Ma1.; 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 abdo;men 
covered \vith short spines mingled beneath \vith hair, the loins and 
base of tail with long spines, those situated anteriorly long and 
flexible, the others on the lo\ver back and rump stout and rigid, so 
that the long flexible spines conceal the stouter quills except when 
all are erected. Skull. moderately convex above, the nasals being 
nearly t\vice the length of the frontals, and having their lateral 
margins subparallel and their binder border transverse; posterior 
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portion of premaxillary not differing greatly from a nasal in 
breadth. Mammm 6, pectoral, laterally placed. 

Oolour blackish bro,vn, with the exception of the tips of the q ullls 
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\v rings 
on the long dorsal quills, and all the spines and hollow quills of 
the tail, \vhich are white. A few of the crest-bristles also are 
tipped with white or whitish in some individuals. The quills 
around the base of the tail are 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. 

Dirnensions. 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 Ibs. 

Dist1·ibution. Throughout India and Ceylon, extending into the 
loweer spurs of the Eastern Himalayas and to the westward 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 gregarious. 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 
J?roduce (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 sound 
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 po"~erful teeth, through ,vooden cases or 
cages. 'l'hey 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 porcupi,ne is well known to be excellent 
eating. From t,vo 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 in ' Easterl! Persia, 
ii, p. 80). Waterhouse, however, 'Mammalia,' ii, p. 148, showed that the 
Italian and North African species must retain the Linnrean title. In true 
H. cristata the skull is very tumid, the nasals being enormous, more than 8 
times the length of the frontals, much wider than the premaxilla.ries, and 
having together an oval contour. 

2u 
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316. Hystrix hodgsoni. The crestless Himalayan P01·cupi~e. 

Acanthion hodgsonii, Gray, P. Z. S. 1847, p. 101. 
Hystl'ix alophus, Hodgson, J. A. S. B. xvi, p. 771, pI. xxxii (1847). 
lIystrix hodgsoni, Waterhouse, Mammalia, ii, p. 461. 
Ilystrix longicauda, Blyth, Cat. p.129, pal'tim; Jerdon, Mam. p. 221, 

nec Marsden. 
Ancltotia dU1nsi, Nepalese; Satkung, Lepcha; O-e, Limbu; Midi, Cn­

chari; Subon-deln, l\lanipuri; Suku, Kuln; Sui, Daphla; Tuigoll, Soke, 
Liso, Vikkd, Sekru, N aga. 

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, 
and abdomen covered with short flexible spines, flattened. and 
deeply grooved, with hair-like terminations. Longer rigid spines 
and, scattered amongst thenl, 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 2~ times the length of the £rontals and 
have a convex posterior termination. 

Oolour dark bro\vn, blackish on the limbs. A narro\v band of 
\vhite-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 ,vith the quills 
8; basal length of skull 4'4, zygomatic breadth 2'5. Weight 16 to 
201bs. 

Distribution. The lower slopes of the Himalayas in Nepal and 
Sikhim up to about 5000 feet, and Assam. A crestless porcupine 
inhabits Burma and other countries east of the Bay of Bengal, 
but \vhether the present species or H. longica.ucla is uncertain. 

Habits. According to Hodgson thesA porcupines are monoga­
lnous, living iu burro\vs, and resembling H. leucl('ra 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 PU1"cupine. 

Hystrix bengalensis, Blyth, J. A. S. B. xx, p. 170 (1851); ide Cat. 
p. 128; ide Mam. B·i1·ds BUt"1na, p. 42; Je1'don, Mam. p. 220. 

SaJrl(;, Bengali: Phyu, Burmese. 

This resembles H. hoclgsoni and H. longicauda in size and general 
character, ha\Ting only a very few long and slender quills intermixed 
\vith the ordinary \veapon-quills. The latter are Pluch longer and 
thicker than in H. hodgsoni, and the body -spines are still flatter 
and more strongly grooved and terminate towards the neck in 
slight setre, to\vards' the quills in rigid points. There is a distinct 
but small thin crest, the longest bristles of ,vhich measure 5 or 
6 inches and are tipped "ith white for the terminal third; and 
the ,vhite delni-rollar is strongly lnarked. General colour as in 
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H.lu)(igsoni, the quills generally having the basal half white, the rest 
black, most of them with a white tip more or less developed, the 
few long and flexible quills white with a narrow black band about 
the Dliddle. Tail as in H. hodgsoni. 

The above is an abridged copy of Blyth's original description. 
J erdon gives the length of the ·head and body as 28 inches, tail 4. 

Distribution. Lower Bengal, Assam, Arrakan, and probably 
Burma generally. Specimens have also been brought from Sikhim. 

I have not been able to examine a specimen of this species. 
Anderson (An. Zoo!. Res. p .. 333) describes the skull as closely 
resembling that of H. longicaucla (Marsden, History of Sumatra, 
p. 118, pI. xiii), with "rhich Acanthochcerus grotei of Gray (P. Z. s. 
1866, p. 310) js said to be identical (see Sclater, P. Z. S. 1871, 
p. 234). Mr. Thomas has sho,vn to me a skull with broad nasals 
collected by Mr. ~"ea in Karennee, and agreeing fairly with 
Anderson's description of that of H. bengalen~sis. The frontals are 
about half the length of the nasals, and the breadth of the nasals 
in front is nearly the length of the £rol1tals. Basal length 4·75 
inches, zygomatic breadth 2'7. As I find a rudimentary crest in 
SOll1e specimens of H. hoclgsoni, the presence or absence of a small 
crest is not a specific character. 

The sl{ulls of H. longicauda (from Malacca, identified by Cantor) 
and H. bengaZenBis differ from that of H. hodg.soni in having the 
nasal bones not more than twice the length of the frontals. The 
crestless H. ja-vanic(t, Cuv., from Java, and the small crested 
H. yunnanensis (Anderson, An. Zool. Res. p. 332), from Yunnan, 
have the frontals nearly as long as the nasals. 

The remaining Asiatic forms of Hystrix besides H. yunnanensis 
and H. Javanica are the Chinese H. subcristata, Swinhoe (F. Z. S. 
1870, p. 638), and H. crassispinis, Gunther (P. Z. S. 1876, p. 736, 
pI. In), from Borneo. 11. 'inuelleri, Jentink (Notes Leyd. Mus. 
1879, p. 87), from Sumatra, is identical with H. Zongicaucla of 
Cantor and others. 

Genus ATHERURA, CUy. (1829). 

Tail elongate, about half the length of the head and body, scaly, 
\vith 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 Hystritc, but the nasal cavity is smaller and the 
nasal bones shorter than the frontals. Dentition as in Hystrix. 

But a single species is found ,vithin Indian limits and this is­
restricted to the countries 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 P1elstocene cave-deposits of 
Kurnool. 

2n2 
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318. Atherura macrura. The Asiatio brush-tailed Porcupine. 

Hystrix macrOUl'a, L. Syst. Nat. i, p. 77 (1766). 
Hystl'ix fasciculata, Shaw, Gen. Zool. ii, p. 11; Gray and Hardw. 

Ill. Ind. Zool. ii, pI. 15. 
Atherura fasciculata, Oantor, J. A. S. B. xv, p. 257; Blyth, Oat. 

p. 129; ide M am. Birds Burrn,a, p. 43; Sclater, P. Z. S. 1871, 
p.236 . 

. -\.therul'a macrura, Waterhouse, Mam1nalia, ii, p. 472; Blyth, J. A. 
S. B. xx, p. 519; Giinther, P. Z. S. 1876, p. 7 42~; Thomas, 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; 
head and lo\ver parts covered with soft flattened spines. The tail 
is spiny near the base, then scaly, spiny bristles emerging between 

Fig. 146.-Atherura 1naCrltra; a, one of the bristles at the end of 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, and to the tail by short bristles. 

Oolour above dark bro\vn, either uniform or with the tips of the 
spines paler; the long lumbar bristles mostly white, lower parts 
and bristles at the tip of the tail whitish. 

Di1nension.s. Head and body of a male 22 inches, tail 10, of a 
slnaller specimen IS'5 and 9; basal length of skull 3-4, zygomatic 
breadth 1'8. 

Distloibution. Burma and the Malay countries, extending north­
\vard to Chittagong, Tipperah, and the I(hdsi hills, and southward 
to Java, Sumatra, and perhaps Borneo. 

Habits. Similar to those of Hystrix. 
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The only remaining species of the genus, A. africana, occurs in 
Western and Central Africa. A.nother Oriental genus is Trichys, 
of which one sp~cies, T. guentheri, inhabits Borneo. The American 
porcupines belong to a distinct subfamily, Synethe'ri1la. 

Suborder lJUP LIOIlJENTA1'A. 

This suborder, distinguished by baving two pairs of upper inci­
sors in adults, the slnaller additional pair being behind the usual 
rodent teeth, not at the side of them, comprises t,vo families-the 
hares and the Lagomyida, sometimes kno\"vn as Pikas, calJing or 
piping hares, or mouse-hares. In all there are, at birth, three pairs 
of upppr incisors, but the outer tooth on each side is soon lost. 
Enatnel ext.ends all round the incisors. The molars are rootless, 
,vith transverse enamel-folds. The anterior palatine or incisive 
foramina are very large, usually confluent, and extending back to 
the premolars; the bony palate is very short; and the opening of 
the posterior nares is bet\veen the t.rue molars. There is no true 
alisphenoid canal. The fibula is anchylosed to the tibia and articu­
lates with the 08 calcis. The testes are permanently external to the 
abdominal cavity. All the species are exclusively vegetabl~ feeders 
and have very long intestines and a large cmcum. All are terres-
trial, none arboreal or aquatic. . 

Bo th families occur in India and are thus distinguished:-

Ears long; a tail present .. 
Eal's shol't~ rounded; no tail. 

Family LEPORIDJE. 

Leporid~, 
Lagomyidre. 

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 th~re 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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D t ote • 4 3-3 3-3 
en 1 IOn: 1. 2' pm, 2 2' m. 8-S' Toes 5-4. Vertebral: ·0. 7, 

D. 12, L. 7, S. 4, O. 13-15. 

Fig, 147.-Skull of Lep1tS '1l,ig'ricolUs, X 1. 

But a single genus is usually recognize'd in this family. Hares 
are found in all geographical regions except the Australian. 

Genus LEPUS, L. (1766). 

Syn. Cap1'olagus, Blyth (1845), 

Characters of the family. H 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 t\VO different species do not inhabit the same area, but 
L. 'rufica'tldatus and L. hispidu.s may form an exception, as both 
apparently occur in Eastern Bengal andA'ssam. 

Hares have much resemblance to each other in habits; as a rule 
they dwell in grass, or. amongst busbes or rocks, each living soli­
tarily in a particular spot, kno\vn as its f01'm; 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, ho\v­
ever, with the season of year. Hares move aboutf\nd feed in the 
morning and evening and at night, living entirely on grass and 
ot.her plants. They are s\vift of foot, and o,ving to the l~ngth of 
their hind legs can ascend a slope at great speed. True hares do 
not burro\v. They breed several times in the year; the period of 
gest.ation is about a month, and the young are born \vith t.heir 
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eyes open and are able to reproduce at the age of about 6 nlonths. 
In the European hare the young of the same litter are saiel to be. 
sometimes dropped at considerable intervals. Rabbits differ from 
hares considerably; they dwell in burrows, and the young are born 
naked and ,vith the eyes closed. The curious bispid hare also 
burrows. 

Synopsis of Indian, Oeylonese, and BU1'mese species. 
A. Ears as long as the head or longer, tail 

white beneath. 
a. A black patch on the back of the 

neck . . . .. .••• . L. n~g1"icollt"s, p. 449. 
h. No black patch. 

a' Upper sUl'face of tail rufous-brown; 
fur harsh '" . .. ...... L. 1'Uficaudatus, p. 450. 

b' Upper surface of tail blackish brown; 
fur soft. . ... . . . . . . L. dayanus, p. 451. 

c' Upper surface of tail black. 
a r

'. General colour distinctly l'ufous L. peguensis, p. 451. 
b". General colour not rufous ... L. tibetanu8, p. 452. 

d'• Tail wholly or almost wholly white. 
a" Ear longer than hind foot with 

tarsus .. . . . . . . L. oioatotus, p. 452. 
b"• Ear not longer than hind foot with 

tarsus .. .. . ' L. llypsibius, p. 453. 
B. Ears shorter than head, tail bl'own thl~ough-

out; fur bristly •• • . . L. hispidus, p. 454. 

319. Lepus nigricollis. The black-naped Hare. 
Lepus nigricollis, F. (Juv. Dict. SCI Nat. xxvi, p.307 (1823); Elliot, 

Mad. Jour. L. S. x, p. 218; Kelaart, Prod. F. Z. p. 72; Blyf'1-, 
Cat. p. 132; Jerdon, Mam. p. 225. 

Khargosn., H.; Sassa, l\fahr.; Malia, Can.; M~~al, Tam.; Kundeli, 
Chou'rapilli, Tel.; Moilu, Mal.; Hava, Cing. 

Ears thinly clad. :Fur somewhat harsh and coarse. 
Oolour above ru£escent brown and black mixed, except a large 

black or bro,vnish-black patch on the back of the neck, extending 
from the ears to the shoulders. Tail rufous-brown above, blackish 
to\\1ards the end. Fore neck, breast, and limbs rufous; chin, throat, 
and lower parts fro 01 fore limbs white: the dorsal and ventral 
tints passing gradually into each other on the flanks. Ears outside 
bro,vn anteriorly, grey posteriorly, dusky towards the tip, narrowly 
margined with ,",hitish inside. Dorsal fur ash-grey or creamy 
white at the base, then black, then rufous or rufescent white, 
the extreme tips black. Animals from the Nilgiri hills and 
Ceylon are Inore richly coloured than those from the plains, but one 
Nilgiri skin, sent to me by Mr. HaDlpson, is blackish brown above 
and not rufous. 

Dimensions. Head and body 19 inches, ears 4-75, tail (without 
hair?) 2-5; a skull measures 2'9 in basal length and 1'65 in breadt.h 
across the zygomatic arches. Nilgiri hares "reigh 5 to 8 lbs., but 
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in the plaiDs the weight is less, Col. Hamilton (Hawkeye) says 5 
to 7. 

Distribution. The Indian Peninsula, south of the Godavari, and 
Ceylon. This hare ascends hills and is found commonly on the 
Nilgiris and at N ewera Ellia. 

Habits. Nothing particular appears to have been recorded. Like 
L. ruficltudatus, this hare takes refuge in holes (on the NilgiriR, in 
hollo,v 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 t"ro. On 
the Nilgiris this hare breeds chiefly from October to February. 

320. Lepus ruficaudatus. The C01nmon Indian Hare. 

Lepus l'uficaudatus, G~off. Dict. cla8s. d' kist. nat. ix, p. 381 (1826) ; 
Blyth, J. A. S. B. Xl, p. 100; Cat. p. 131; Jerdon, Man~. p. 224. 

Lepus timidus, McClelland, P. Z. S. 1839, p. 152, nee Linn. 
Lepus nlacrotus, Hod{/son, J. A. S. B. ix, p. 1183 (1840); Adams, 

P. Z. S. 1858, p. 520; Wagner, Hi(qePs Kaschmi1", iv, p. 574, pI. 
Lepus aryabertensis, Hodgson, Galc. Jour. N. H. iv, p. 293. 
Lepus tytleri, T,1/tler, A. M. N. H. (2) xiv. p. 176 (1854); Bl!ltk, 

J. A. S. B. xxii, p. 415, xxiv, p. 471. 

Kllargosh, P. & Hindustani; Klta1"u, Susra or Sassa, H. & B.; Lam­
bha or Larnbltana, H.; Malol, Gond.; Kulhai, Kol, Santal; Koarti, 
Korku; Mange, Paharia of RajmehaI. 

Ears very thinly clad. Fur some\vhat harsh and coarse; three 
pairs of mammm, 1 pectoral, 2 inguinal. 

OolO1t1· above light rufous-brown mixed \vith black on the back 
and face; breast and limbs rufous; chin, upper throat, and lo\ver 
part.s from bet\veen the fore legs \vhite. Fur of back creamy ,vhite 
(somet.iDles very pale ashy grey) at the base, then for a short dis­
tance dark brown to ashy brown, then pale rufous, and the extreme 
tips b1ack. Tail aboye rufous-brown. Anterior outer and posterior 
inner surface of ears more thickly clad than the remainder of the 
ear-conch, dark bro\vn mixed with ru£escent. Near their tips the 
ears are narro,vly bordered with black outside and ,vith rufous 
inside. . 

Diulenmons. Head and body 18 to 20 inches, tail \vith hair 4, ear 
from cro,vn 5, breadth laid Hat 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. 

Distribution. Northern India generally, except in Western 
R,ajputana, Sind, and the South-\vest Punjab. This species ranges 
from the foot of the Himalayas to the Godavari or somewhat fur­
ther south, being found, I believe, around Poona in the Deccan. To 
the east\\'ard L. Ij"uficaudatus occurs in Assam, to the north-\vest 
I have a specimen from Hazara. 

Habits. This hare is chiefly found in waste ground or dry culti-
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vation, amongst grass aud bushes. It is common in many parts of 
Northern India, is often shot and occasionally coursed with grey­
hounds. When pursued it not unfrequently takes refuge in a 
fox's bole or some other burrow. In more than one instance, I 
have found a single fcetus 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 Haire. 

Lepus dayanus, Blanfo1od, P. Z. s. 1874, p. 663. 
Lepus joongshaiensis, Murray, TTertebrate Zoology of Sind, p. 51. 

Sassa, Saho, Selzer, Sindhi. 

Ears thinly clad. Fur very soft. In the skull the nasals 
are shorter and IDuch less bent over anteriorly at the sides than in 
L. rujicaurlatus. 

Colour above light greyish brown mixed with black; breast and 
limbs pale rufescent, lo\\'er parts except the breast \vhite. 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 bro\vn above. ~Face-stripes \vhitish ; 
around eyes white. Margin of ear near the tip blackish bro\vn 
outside, buff inside. 

Dime1tSions. Head and body 17 inches, tail w·ith hair 4, without 
hair 2·75, ear from crown 4·5, hind foot a.nd tarsus 4; basal length 
of skull 2-75, zygomatic breadth 1·6. 

Distlribution. Sind and Cutch, ,vith the greater part of the Indian 
desert east of the Indus, probably also the Derajat in the Punjab. 

Habits. Similar to those of L. 'j-uficauclatu,$. This is, however, 
more of a desert form. It is much greyer than L. 1"uficaud(tt~ 
and at once distinguished by its soft fur, -and by the upper surface 
of the tail being blackish bro,vn instead of rufous. 

322. Lepus peguensis. The Burrnese Hare. 

Lepus sinensis, Blyt/" J. A. S. B. xxi, p. 359, nec Gray_ 
Lepus peguensis, Blyth, J. A. S. B. xxiv, p. 471 (1855); ~·d. Oat. 

p. 132; ide Marn. Birds Burma, p. 43. 
Yun, Phu-goung, Burmese. 

Oolour above rufous mixed with black, below white, the two 
coloul's ,veIl defined, not passing into each other. Dorsal fur pale 
grey or \vhite at the base, then black, terminal portion ful vous 
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. 

Dim en s-ions. Head and body 21 inches, tail \vith hair 4, ear 4'25, 
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hind foot 4'5 (Tiekell). A female skin in spirit is smaller, hind 
foot 4411; 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 
Ifenzada, 'vant.ing near the coast and in dense forest. ·Not re­
corded from Arrakan, but found. to the southwest as far as the 
Thoungyin valley west of Moulmein (Stray Feather~, ix, p. 141) 
and perhaps fart,her south. I am indebted to MaJor Blnghaul 
for a good skin of this species, of \vhich there was until recently 
no specimen in Europe. 

323. Lepus tibetanus. The Afghan flare. 

Lepus tibetanus, Wate?'nouse, P. Z. S. 1841, p. 7, ide Mammalia, ii, 
p. 58; GUnther, A. M. N. H. (4) xvi, p. 228 (1875); Blanfo)·a, 
Yark. M£ss., Manz. p. 63; Scully, P. Z. S. 1881, p. 207. 

Lepus craspedotis, Blanf. Eastern Persia, ii, p. 80, pl. viii. 
Lepus biddulphi, Blanf. J. A. S. B. xlvi, pt. 2, p. 324. 

Ears broad. Fur soft. 
Oolour above varying from light greyish to light ru£escent brown 

mixed ,vith black~ the rump sometimes with an ashy tinge; lo\ver 
parts white, except the breast which is light brown. Tail \vith a 
broad black band above. Dorsal fur ashy at the base, varying in 
depth of tint, passing into whitish, then black or dark bro\vn £01-
lo\ved by a very pale brown ring and the extreme tip black. Often, in 
winter fur, longer fine black-tipped hairs are intermixed on the back. 
Out.side of the ears brown in front, behind buff, passing into black at 
the tip. In most specimens the ear-conch is margined ,vith buff. 

Dimensions. Head and body 19 inches, tail 3'5 (with hair 5), ear 
5, breadth of do. 3, hind foot and tarsus 4·S. Weight 3! Ibs. The 
sl{ull is 2'75 inches in basal length and 1·7 in zygomatic breadth. 

Distribution. The upper Indus valley (Little Tibet), the greater 
part of Afghanistan, and Baluchistan. l.'his lunle is found as low 
as 500 feet above the sea in the latter (L. craspedotis). I have shot 
it. on the l{hirthar range ,vest of Sind and near Quetta. 

324. Lepus oiostolus. The woolly Hn1'e. 

Lepus oiostolus, Hodg.~on, J. A. S. B. ix, p. 1186 (1840), xi, p. 288. 
Lepus pal1ipes, Hodgson, J. A. S. B. xi, p. 288, pl. (1842), Blan­

ford, Yark. Miss" Mam.,. 62. 
? f.Jepus tibetanus, BlaJ~f. . A. S. B. xli, pte 2, p. 34, nee 1ITate1'­

hOllse. 

Rigong, Tibetan. 

Ears densely clad outside and exceeding the head in length. 
Fur soft, thick, ,vool1y, slightly curled in adults, more so in the 
young. Postorbital processes in t.he sliull large, broad, and bent 
upwards, so that the frontal area bet\veen the orbits is broad and 
concave. 

Oolotu· above light yello,vish bro\\'n nUxed wit·h dark bro,vn, rump 
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ashy grey. Tail almost entirely white, a few ashy hairs above near 
the base. Some of the fur on the back of the neck is tipped with ashy. 
:Fore neck and breast pale ruf~scent, chin and abdomen w hite. Dors~l 
fur ashy at the base on the shoulders,wbite in the Dliddle of the back, 
then dark brown or black fol1owed by light brown', the tips of the 
longer hairs black. Ears externally dark brown in front, white 
behind, passing into asby towards the base and black close to the 
tip, the border of the ear buffy ,vhite almost throughout; inside of 
ear-conch with short brown hair near posterior margin, except near 
the tip, ,vhere the hair is white. Eye-stripe whitish, whiskers 
mixed black and \\,bite. The young is pale brownish or slaty grey 
above. 

Dimensions. Head and body 22 inches, ear 4·75, hind foot and 
tarsus 4·5, tail without terminal hair 4, with it 6 ; zygomatic breadth 
of skull 1·5. 

Distribution. Tibet north of Nepal and Sikhim and probably 
farther east at high elevations. L. oiostolU8 occurs also in SOlne of the 
high valleys south of the main range; I have seen it in Sikhim near 
t.he Kongra Lama pass. 

This species is closely allied to L. variabilis, of which it and 
L. ll.ypsibius may perhaps ultimately both prove to be varieties. 

325. Lepus hypsibius. The ulJland Hare. 

? Lepus oiostolus, Ada1ns, P. Z. S. 1858, p. 520, nee Hodgson. 
Lepus palliJ?e~, B~1Jtll, Cat. p. 131, nee H?dgson. . 
Lepus hYPSlblUS, Blanford, J. A. S. B. xliv, pt. 2, p. 214 (1875) ; ~d. 

Yal'k. M£ss., Maln., p. 60, pI. iii, fig. 1, pI. iva, fig. 1. 

Fur long, woolly, curly, and very thick, the hairs of the rump 
nearly 2 inches long in winter. Ears scarcely exceeding the head 
in length. Postorbital processes of skull large and bent upwards. 

Oolou'l' above ru£ous-bro\vn, Inixed with black on the back, rump 
dark ashy. Tail entirely white. Lower parts white, except the 
breast \vhich is rufescellt. Fur ashy at the base on the shoulders, 
creamy white in the middle of the back, then there is a blacldsh 
ring follo\ved by a longer pale brown one, the extreme tip black. 
Hair of rUlnp ashy grey throughout, some piles bla·ck-tipped. 
Outer surface of ears bro\vn in front, whitish behind, ,vith the ex­
treme tip black. 

Dimensions from dried skins. Head and body 24 inches, ear 4-5, 
hinel foot and tarsus 5 ; basal length of skull 2-8, zygomatic breadth 
1·73. 

Dist1"ibution. The higher plains of Ladak such as Changchemno, 
and also of Rukshu. Not kno,vn 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 hupid Hare. 

Lepus bispidus, .Pearson, McO.leliand, P. Z. S. 1839, p. ~52; Hodgson, 
J. A. S. B. XVI, p. 572, pI. XIV; Blyth, Oat. p. 133; ~d. J. 4.. S. B. 
xxii, p. 415; Jerdon, Ma1n. p. 226. 

Caprolagus bispidus, 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 intermixecL 
Hind legs short, but little exceeding the fore legs in length. Claws 
strong. Mammre 6. Skull very thick, flat above; frontals longer 
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. 

OOlOU1' above black mixed \vith brownish \vhite, producing a 
general dark bro\vn aspect., and passing on the sides gradually into 
the sullied bro\vnish \vbite 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 yello\vish white followed by a long black 
tip sometimes interrupted by a second pale ring. Ears bro\vn out­
side throughout. Breast a little darker bro\vn than the abdoluen. 

Dbnensions. l-Ipad and body 19 inches, tail 1'1, \vith bail' 2'1,ear 
2'75, hind foot and tarsns 3'9; basal length of skull 3, zygoDlatic 
breadth 1'7 fie Weight 5~ lbs. 

~- Distribution. The tract along the foot of the Himalayas from 
Gorakhpur to Upper Assam. The hispicl 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 bare inhabits the Sell forest, whilst Jerdon states \vith more 
probability that it is found in the Terai (that is, of course, the 
Inarshy tract usually thus cnlled), 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 Oapro­
lagu8 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 smaH size, all being 
considerably smaller than a rabbit. The ears are short and rounded, 

Fig. 148.-Skull of Lagomys rujc3cens, X 1. 

and there is no external tail. The skull is depressed, orbits ellip­
tical and separated by a narrow frontal area. There are no 
postorbital processes. A narro\v pointed bony lamina extends 
back\vards 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, Ouvier (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 beeu observed in Hima­
layan species. In many of the fornls, 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. rufesoens to be 12 times 
the length of the head and body. 

D t ·t" · 4 2-2 3-3 V b C 7 D en 1 Ion: 1. 2'- pm. 2=2' m. 3=3. erte roo: • , • ]8, 
L. 5, S. 2, C. about 10 (in L. rufescens). 

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 inhabit the Himalayas, Tibet, and 
Afghanistan. 
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Synopsis of I nclian S,fecie,s. 

A. Ears model'ate, less than an inch bPOad. 
a. Toe-pads exposed. 

a'. Colour dark bl'own or bay, a narrow pale 
collar or none 

b'. Colour pale brown, a broad pale collar .. 
b. Toe-pads concealed by hah',colour lightsandy 

brown. .., . . . .. ,. . ...... 
B. Ears more than an inch broad. 

a. Incisive foramen subtl'igonal, ,vith sides 
straight . . . . . ... 

b. J llcisive foramen constricted in middle and 
with curyed sides. Colour brownish yel­
low 

L. roylei, p. 456. 
L. 1'ufescem, p. 458. 

L. cltrzonice, p. 457. 

L. 1nacrotis, p. 457. 

L. ladacensis, p. 458. 

327. Lagomys roylei. The Hirl1alayan J.1Iouse-Ha1'e. 

Lagomys l'oylei, Ogilby, Royle's Ill. Botany ~c. Hirnalaya, p. lxix, 
pI. 4 (1839); Adanls, P. Z. S. 1858, p. 520; Jerdon, Ma1n. p. 226; 
Blanf. J. A. S. B. xli, pt. 2, p. 35 ; Biichner, Pr:ewalski, Reis. Mam. 

1 ~6 1 .. , fi 1 '> p. 0 ,p. XXlll, gs. ,-.I. 
I~llgomys nipalensis, Hodgson, J. A. S. B. x, p. 854, plate at p. 816 

(1841). 
Lagomys hodgsoni, Blyth, J. A. S .. B. x, p. 817, plate at p. 844. 
Lagomys tibetanus, A. Milne-Echvards, Reck. Ma1n. i, p. 314, 

pIs. xlviii, xlix. 
Rang-1~nt, 1'arzg-duni, in Kunawal'; Gtt111Chen, Bhutia, Sikhim. 

Ears moderate. Toe-pads naked. Incisive foramen subtrian­
gular, ,vith the sides nearly straight. 

Oolo1.t1~ above brown, varying from greyjsh bro,vn to rufous brown, 
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. Lo\ver parts paler, sometimes whitish. Basal 
three fourths of fur throughout the body leaden black, te:rminal 
fourth of the longer hairs light brown or rufous brown, with, on 
the upper part.s, dark bro\vn or black tips. Ears frequently with a 
narrow whitish border. Feet pale brown above, soles of hind feet 
darker bro,vn. There is occasionally a narrow pale conar, but never 
a broad one as in L. If'ufescens. 

Dirnensions. Head and body 6'5 inches, tarsus and hind foot from 
heel to end of cla\ys 1'1; length of ear 0'7, breadth 0'6. Some 
individuals are rather larger. Zygomatic breadth of skull 0-85. 

Dist"ibution. Found throughout the Himalayas from J(ashmir to 
l\ioupin at elevations bet\veen 11,000 an_d ] 4,000 feet, or as high as 
16,000 in Spiti, according to Stoliczka; also found by Przewalsl{i 
in the mountains of N .E. Tibet, and of !(ansu in China. 

Habits. The Himalayan mouse-hare is chiefly found in rocky 
ground, burro\ving and hiding amongst rocks and coarse stones. In 
the Eastern Himalayas it inhabits pine-forests on steep slopes. It 
is gregarious, several being found together; it feeds on vegetables 
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near its burrow, and darts into its hole when alarmed. }Il'l. A. 
Anderson found four young in a pregnant fema]e; nothing more is 
known of its breeding-habits. 

328. Lagomys curzonim. Hoclgson~s Mouse-Hare. 

Lagomys curzonim, Hodgson, J. A. S. B. xxvi, p. 207 (1857); Gun­
ther, A. M. N. H. (4) xvi, p. 230. 

Abra, Tibetan. 

Ears moderate. Toe-pads hidden by long hair. Incisive foramen 
as in L. 1ooylei, but orbits in the skull smaller and much closer to­
gether, nasals shorter and upper surface of skull more convex. 

Oolour light sandy brown above, nearly white below. Basal 
half or more of the fur leaden black, terminal portion \vhity brown, 
longer dorsal hairs tipped black. Ears with a broad pale border, 
feet sullied white above and belo\v. Chin dark brown. 

Dinlensiol1s. Length (of a· dried skin) about 8 inches, ear 0'75, 
tarsus and claws 1'25, zygolnatic breadth of skull 0'83. 
I Distribution. The types were from the Tibetan (but Cis-Himalayan) 
Chumbi valley east of Sikhim; I have also two specimens procured 
by Mr. Mandelli's collectors, I believe from very high elevations 
in Sikhim. _ 

This species is near L. 1ooylei, but I think distinct, as the skull 
appears different. 

329. Lagomys macrotis. The large-eared Mouse-Hare. 

I.Jagomys macrotis, GUnther, A. M. N. H. (4) xvi, p. 231 (1875) ; 
Blanf. Yark. Miss., Marn. p. 75; Scully, P. Z. S. 1881, p. 207; 
ide A. M. N. H. (5) viii, p. 100 (1881). 

Lagomys auritus, Blanford, J. A. S. B, xliv, pt. ii, p. 111 (1875); 
ide Yark. M£ss., MaUl. p. 74, pI. vi, f. 2, pI. vii a, f. 2. 

Ears large, rounded. Toe-pads exposed. SJ{ull very similar to 
that of L. roy lei. 

Oolour above from pale brownish yellow to sll10ky or wood':'brown, 
below whitish. Fur leaden black for more than half the length, 
then sullied white, tips on the upper parts bro\\7n, a few with 
the extreme point black. Feet 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. 

Di.st19 ibution. 'l'he type came from north of the Kuenlun range 
on the road from Yarkand to the I{arakoram pass. Specimens have 
since been obtained by Scully and Biddulph in the Gilgit district 
at from 7500 to 13,000 feet. 
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The specimens described as L. aU1·itU,8 were procured by Dr. 
Stoliczka 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 ,vhere found. 

An allied but distinct form L. griseus is found on the Kuenlun 
range, in the Sanju pass, south of yarkand. It so closely resem­
bles L. rutilus in winter fur, as figured by Biichner, that the two 
are probably identical. L. "utilus inhabit~ parts of Turkestan and 
Northern Tibet. T,vo other species from N. Tibet, L. erytltrotis 
and L. melanostoma, have just been described by Buchner. 

330. Lagomys rufescens. The Afghan Mouse-Hare. 

Lagolnys l'llfescens, Gray, A. jJ;I. N. H. x, p. 266 (1842); Hutton, 
J. A. S. B. xv, p. 140; Blyth, Cat. p. 133; Elanf. Eastern Persia, 
ii, p. 83, pI. vi, fig. 2; Wood-Mason, P. A. S. B. 1880, p. 173 ; 
Scully, J. A.. S. B. lvi, pt. 2, p. 75. 

Ears moderate. Toe-pads exposed. Fur short. Incisive fora­
men pyriform. 

Oolour above light rufescent brown 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 ,vhitish collar round the back of the neck, succeeded behind by 
a dull rufous collar, sometimes sharply limited behind but generally 
passing gradually into the colonr 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 winter 
fur and the rufous collar is not seen. Soles of feet ,vhitish. 

Dimensions. Head and body of a large Ina]e 7'5 inches, ear from 
meatus O'S, hind foot froln heel to end of cla\vs 1'3; total length of 
skull 1'9, zygomatic breadth O·~. Females are a little smaller. 

Distribution. Found abundantly on the Bolan pass and the 
mountains around Quetta and thence north\vards in many parts 
of Afghanistan. This L(tgo)ny.~ 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. 1~ufesoens haunts 
rocky places in communities, d\velling in burro,vs and fissures and 
coming out to feed in the morning and evening. It is said to be 
easily tamed. 

331. Lagomys ladacensis. Stoliozlca's Mouse-Hare. 

Lagoluys curzonire, Stoliczka, J. A. S. B. xxxiv, pt. 2, p. 108; An­
derson, P. Z. S. 1871, p. 562, nee Hodgson. 

Lagomys ladacensis, Giint~er, A. M.1f. H. (4) xv~, p. 231 (1875); 
Blanford, J. A. S. E. xliv, p. 110; 'td. Yark. Ml8S., Mam. p. 71, 
pIs. vi, vii, vii a. 

Zabra, Karin 01' Pllise Karin, Ladak. 
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Ears large, rounded. Toe-pa.ds exposed in summer, but nearly 
concealed by long hairs in \vinter. Skull very different from those 
of other Himalayan species. The auditory bullre are less tunlid and 
differently shaped, and the craniunl nlore convex above. The incisive 

Fig. 149.-Lagomys ladacensis. 

foramen is constricted about halfway bet,,'een the incisors and pre­
molars, and almost divided into a slnall anterior elongate elliptical 
orifice and a large posterior pyriform space bet\veen the premolars. 

Colour above pale rufescent £a\vn with a greyish tinge varying to 
rufous, belo\v pale buff or \vhitish. .In \vorn sumlner fur, the face 
and back are dist.inct.ly rufous ancl the dark basal portion of the 
hair sho\,'s. Basal half of fur or more than half leaden black 
throughout the body, distal portion fulvons, tips on the back dark 
bro\vn or black. Face and outside of ears generally more rufous 
than the back. Whiskers mixed black and white. Soles of feet 
pale-coloured. Young animals light-coloured. 

Dhnensions. Head and body 9 inches, ear from orifice 1·1, hind 
foot and nails 1·5 ; total length of skull 2·25, zygomatic breadth 
1-25. These measuremeuts are those of a large oleL individual. 

Distribution. Eastern Ladak and Rukshu at great elevations 
bet\veen 14,500 and 19,000 feet. 

N ot,hing particular bas been recorded of the habits. The- skull 
of this species differs from those of all other Hinlalayan and Afghan 
forms in the peculiarly shaped iQcis~ ve foramen, which resebl bles 
those of L. (Ogotona) clauric'Us and L. al:pinus. L. rufescens, how­
ever, is somewhat intermediate in this eharacter between L. lada­
censis and its allies on the one hand, and L. 'roylei, L. cu1"zoni~, &c .. on 
the other. 

Many other species of Layornys inhabit Central and Northern 
Asia. 

2 I 



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 lllost modern naturalists extended to include 
the elephants and hyraces, whilst by other systematists these animals 
are distinguished as separate orders called Proboscidea and Hyra­
coidea. The first view is here accepted. The order Ungulata, 
thus defined, includes the Pachydermata and Ruminantia of Cuvier. 

In general organization the Ungulates are much higher than 
Insectivores, Bats, and Rodents, and are but little inferior to Carni­
vores. All the living forins are terrestrial in their habits (except 
HippolJotarnus), und all feed mainly or exclusively on vegetables. 

a 

b 

Fig. loO.-A. Brachydont lower molar of deer (Cervus elapkus), X 1. 
B. Hypsodont lower molar of ox (Bos taurus), X l. 

In all, the limbs are adapted for progression and not for prehension. 
All are het.erodont and diphyodont, and their mo]ars have broad 
crowns \vith tuberculated or ridged surfaces. The toes, except in 
Hyrax and t.he Garnelida3, terminate in hoofs ,vhich enclose the 
ungual phalanges lllore or less completely; in n few forms the toes 
are connected together by the integuments, but as a rule they are 
free. The digits of each foot vary in llumber from five to one. 
Clavic1es are want.ing. 

Ungulates are bunodont, ,vhen the cro\vn of the un\vorn molars 
is tubercular, as in pigs; or selenodont, \vhen it is composed of OIle 
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or more crescents, as in deer and oxen. They are termed hypsodon t 
when the crown of each tooth is long and the root short, and 
brachydont when the reverse is the case, as shown in the accom­
panying figure. The brachydont is the nornlal or original form, 
and the great lengthening of the crown in horses, oxen, &c., 
appears to be the result of specialization. Rootless 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 Eupetau~·U$ (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 PROBOSOIDEA. 

b. Size small; no 'proboscis; toes 4 (5)-3. 
Reselnblillg rodents . . . . HYRACOIDEA. 

B. Os 1nagnurn 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 t,vo median digits C3rd and 4th) 
equal . ARTIODACTYLA.. 

1'he Hyracoidea (Hyrax or Procavia) are only found in Africa, 
Syria, and Arabia. 

In preparing the following account of the Indian Ungulates, I 
have been able to make use of the important new work on 
" Malumals, living and extinct," by :Flo\ver and Lydekker, and ,of 
'tV L. Sclater's ne,,' 'Catalogue of Mammalia in the Indian 
l\f useum'; whilst for details of habits and occasionally of coloration 
and measurement, especially those of Himalayan and Tibetan 
species, I have taJ{en 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 ot.her 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 
tbe ' Pala-ontologia Indica,' Series x. (Lydekker), and in Falconer's 
'Fauna Antiqua Sivalensis' and 'Palreontological l\femoirs.' A 
general list; with notes, by Lydekker has been printed in the 
Records of the Geological Survey of India for 1887, pp.51-79. 
Earlier lists by the same ,vriter appeared in 1880 (J. A. S. B. 
xlix, pt. 2, p. 8) and 1883 (Rec. G. 8. I. xvi, p.87). 

2[2 
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SUBUNGULATA. 

Suborder PROBOSCIDEA. 

Nose produced into a long flexible proboscis, wit.h the nostrils at 
the end, and serving as a prehensile organ. Incisors fornling 
conical tusks, often of large size in Inale animals, never exceeding 
one l)air in each jaw and confined to the upper jaw in living forms. 
No canines. l\1olars large, more or less elongate, with flat parallel 
sides and transversely ridged. Limbs stout; radius distinct from 
ulna and tibia froID fibula. Feet massive, each with 5 toes, the 
outer more or less rudimentary. Stomach simple. A capacious 
crocum. Testes permanently abdominal. Uterus bicornuate. 
Placenta non-deciduate, zonary. l\Iammm two, pectoral. 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 U ngu]ates. By many naturalists elephants and 
their allies are regarded as having affinities \vith Rodents. 

A single fa.lnily containing but one living genus. Of extinct 
forIns a large number are found in later Tertiary beds, and from 
the Upper Miocene, Pliocene, and Pleistocene of India no fe\ver 
than 7 species of ElelJltas are knO\Vll, besides 8 of the allied genus 
Mastodon and 2 of Dinotheriu1)t.· 

~'amily ELEPJIANTIDlE. 

Genus ELEPHAS, Linn. (1766). 

Dentition: i. ~, c.~, In. :!-:. 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 conle into use successively from the 
back of the ja\\7, and are \vorn a\\'ay and shed in front, not more 
than one, or portions of t\VO, on each side of each jaw being in 
,vear at once; the three anterior, which come first into use, being 
regarded as milk-molars not succeeded by premolars, \vhilst the 
last three are true molars. All are com posed of enamel-covered 
plates or ridges of dentine with cement between. Tae number of 
transverse ridges increases from the first to the last molar. 

Skull large, high, and globular, the g .... eater portion consisting of 
cancellous tissue containing air-cel1s \vhich communicate \vith the 
Dasal passages. The brain is small, and lies far back between the 
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ear-orifices, or rather 8 little below them and in front of them. 
Nasal bones short and placed above the narial opening in the 
skull, which opening is high on the face. Malar small, forming 
only the middle part of the zygonlatic arch, the anterior portion of 
which is 8 process of the maxillary, quite unHke the arrangement 
in true Ungulates. Vertebrre: o. 7, D. 19-21, L. 3-4, S. 4, 
o. 26-33. 

In the limbs the upper or proximal segment (humerus or femur) 
greatly exceeds in length the distal segment (lnanus 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. Pel vis and 
scapula nearly vertical. :F'eet 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 nnel differently shaped ridges on the 
molar teeth, anel other characters, and one found in India. 

332. Elephas maximus. The Indian Elephant. 

Elephas maximns, L. Syst. Nat. i, p. 48 (1766), partim. 
Elephas indieus, Cuv. Regne An. 1, p. 231 (1817); Kelaart, Prod. 

p. 77; Blyth, (}at. p. 134; Falconer, Nat. Hist. Revie1o, 1863, 
pp. 81, &c.; Jerdon, Maln. p. 229; W. Sclater, Cat. p. 206. 

Elephas sumatranus, TC1nm,. Ooup d)mil POSSe Neer. ii, p. 91 (1847); 
SchlelJel, A1nsterdam, Verslag. Akad." xii, p. 101 (1861); ide Nat. 
Hist. Review, 1862, p. 72. 

H~thi (fern. Hathni) , H.; Hastl, GaJa, Sanse.; Ft,1, Pers.; Hau,flt, 
Kashmiri; Gaj, Beng.; Ane, Tel., Tam., Cnn., Mal.; l'?"dni, Gond; 
Hattanga, Khondha Eniga, Tel; Yane~', KU'l~iaram, Veranum, ~Ial.; 
Ata, All'ia, Cing.; Tengmu, Lepcha; Ldngchen, LdrnhocM, Bhotia; 
Mong 'In a, Naplo, Garo; Miynng, Cachari; A tche , Aka; Botso, Bupo, 
Ghu, Tsu, Naga; Bitte, Abor; Tsang, Khamti; Magui, Singhpho; Sa£pi, 
I{uki; Amieng, M dnyong, l\'Iishmi; Sdm?'t, l\Ianipuri; Tsheng, Burm.; 
Tiling, Talain; Tsan, Shan; Kahsa, I(aren; Gd}a, l\Ialay. 

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 nunl ber 
of ridges in each molar from the first to the last is 4, 8, 12, 12, 16, 
and 24, ",ith slight variation. Males as a rule have well developed" 
tusks; BOlne males, known in India as makna, have merely short' 
tusks like females. 

Oolour blacldsh grey throughout. The forehead, base of the 
trunk, and the ears often mottled with flesh-colour. White 
elephants are albinoes. 

lJirnens'ions. 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 7! in. ; 
001. Hamilton says that Sir V. Brooke killed one of 11 feet; and a 
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skeleton *, now in the 'Indian Museum, Oalcutta, measures 11 feet 
3 in., so the animal when living, if the skeleton is correctly IDounted, 
must have bp.en nearly 12 feet high. Kelaart records having seen a 
Ceylon 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, 57 C\vt.; of 8, female 7 ft. 6 in. high, 51 cwt. (P. z. S. 
1881, p. 450). The last t\l~O animals were not full-gro\vn. Tusks 
vary greatly, the longest recorded I believe (Sir V Brooke's, from 
Mysore) measured 8 ft. and \veighed 90 lbs., but a shorter tusk 
from Gorakhpur is said to have \\'eighed 100 lbs. Both were froln 
elephants with but one tusk perfect. Two pairs from the Garo 
hins are said to have ,veighed 157 and 1551bs. respectively (' Asian,' 
October 16th, 1888, p. 35). 
, Distribution. The forest-clad portions of India, Ceylon, Assaln, 
Burma, Siam, Cochin China, the Malay Peninsula, Sumatra, and 
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 I{istna as fa,r ,,-est 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 \vander at times near Newera Ellia to over 7000 
feet. Formerly the range of the elephant in India was greater; 
it was found \vild about A.D. 1600 in Mal\va and Nimar (.A.in-i­
Akbari, Glad\\-in's translation, ii, pp. 45 & 63), and at a much more 
recent date in Chanda, Central Provinces. 

H(tbits. The follo,,-ing 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 Tennent'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 b.v elephants is tree-forest, un­
dulating or hilly, generally containing bamboos in considerable 
qnnntities, but the 8,nimals often enter the high grass growing on 
alluvial flats. Individuals of yarious sizes and ages, and of both 
sexes, associate in herds, usually numbering 30 to 50, but not 
uncommonly more, sOlnetimes 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. 

* 'fhe animal, I believe, when alive was the tusker of a small herd that for 
mnny years haunt.eel the country north of the Raniganj coal-field, from Soory and 
the southern spurs of t.he R.ajmehal hills to J alnut.ra. Though I never oanle 
across them I often heard of thenl, and saw, their old t.racks between 1856 and 
1860. Some fossil Indian elephants, for instance E. ganesa and E. namadiclls, 
probably surpassed allliving.elephants in stature. 

Since the above was writ~e,l1, I .have been told by Mr. Sanderson that he 
compared t.he feluur of the CaJculta skeleton with that of an elephant known to 
haye been less than 10 feet high, and only found one-eighth inch difference ill 
length. 
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AU members .of a herd generally belong to the same family, and 
nre nearly related: different herds do not mix, but stray females 
or young ulales appear to obtain admission to a herd \vithout 
difficulty. 1~he leader of a herd is invariably a felnnle. According 
to Sanderson a really solitary elephant is rare, many "rogue" 
elephauts that have beCOlne notorious b~longillg to a herd. 

The food of elephants consists principally of various kinds of 
grnss, leaves and shoots of bamboos, wild plantains (Musa), of 
\\'hich both steillS and leaves are eaten, and leaves, small branch~s, 
and bark of particular trees, especially of species of jJ'iCU8. San­
derson found by experiment that a full-gro\l7n elephant consumes 
between 600 and 700 lb. of green fodder per diem. Elephants 
drink t\\rice :t day in general, before sunset and after sunrise. Both 
food and drink are conveyed to the mouth by the trunk; tufts of 
g.-ass 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 Inanner; only very snlall 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 lo\ver part (in Sanderson's 
opinion not more than 15 or 18 inches) filled by suction with 
\vater, which is then discharged into the mouth. Grain such as 
rice is eaten in a similar ,vay, being drawn into the end of the 
trunk and then blo\vn into the mouth. 

In the \vild state elephants roam about and feed for the greater 
part of the day and night, resting from about 9 or 10 A.M. tHI 
about 3 P.M. and again from about 11 P.M. to 3 A.M. They lie 
down to sleep like other mammnls. Whilst feeding the herds 
scatter somewhat, but they quickly collect ",-hen alarmed. In many 
l)l~es elephants migrate considerable distances at particoular seasons, 
chiefly in search of fodder, but partly it is believed to avoid insects, 
and generally from higher to lower ground or vice versll, or from 
one kind of forest to another. In In arching, they keep in strict 
Indian file. They are fond of bathing and of rolling in mud in 
warm weather. They squirt \vater on their bodies with t.heir 
trunl\s when heated, and' when ,rater is Dot at hand· they dra\\' 
SOlne, by means not clearly understood, from the mouth or throat. 
'fhe fluid thus obtained is probably a secretion,· perhaps salivary. 
They sOluetimes, especially ,\\7hen 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, a1i times 
increased to a sh uffiing run. They are incapable of any motion 
resembling a gallop, or of the least jump, vertical or horizontal. 
A 7-foot trench is impassable by them, though a large elephant 
cnn clear 6t feet in its stride. ~hey cHm b 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 



466 ELEPHANTIDE. 

first bends the bind legs one after the other, then the fore legs, 
,,·hich are stretched out in front; in rising the process is reversed. 

Few anitnals not aquatic by nature s\vim as well as elephants. 
They have been kno,,'n to swim for six hours or even more without 
resting. The pace is not rapid, probably about a nllie an hour. 

The principal sounds made by elephants are the following. 
First the shrill trumpet, varying in tone, and expressive, some­
times of fear, sometiInes of anger. Secondly a roar from the 
throat, caused by fear or pain. A peculiar hoarse rUlnbling in the 
throat may express anger or want, as when n calf is calling for its 
mother. Pleasure is indicated by a continued lo\v squeaking 
through the trunk. Lastly, there is a peculiar metallic sound made 
by rapping the end of the trunk on the ground and blo\ving 
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 fright~n its enemies by blowing through its 
trunk. 

Most elephant,s are titnid inoffensive aninlals, though individuals 
are vicious; females ,vith 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 lDales the tus1{s, 
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 manlmal is kno\vn to be capable of 
dOIDestication ,,,,hen adult to nearly the same extent-and docility 
in animals is generally I think ·confounded \vith intelligence *. 
Judging by the developnlent 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 months 
(Heysham, P. Z. S. 1865, p. 731, and 1880, p. 23), though it is 
said to vary from 18 to 22; and according to some ,vriters (e. g. 
Campbell, P. Z. S. 18tj9, p. 139) the latter period has been recorded 
(see also P. Z. S. 1880, p. 222, and J. Ac. Sc. Philad. (~) viii, 
p.413). The young are generally born in September, October, 
and November, though a fe\v 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 \veighs about 200 lb. 
It sllcl{s ,vith the lllouth, not ,vit.h the trunk, which is short and 
but little flexible. An elephant is full gro\vn, but no~ fully mature, 
at 25 years of age, and individuals have been .kno\vn to live over 
100 years in captivity; in a ,vild state their existence probably 
extends to 150 years. 

Male elephants are liable to periodical attacks of excitement, 
supposed to be of a sexual nature, though this dOflS 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 t.he flo\v of an oily 
secretion from u, 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. 
Wild 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 SubuDgulates. They 
agree in t.he follo\ving characters :-The toes never exceed four in 
any foot; the first digit is al\vays wanting. The Inalar or jugal 
bone in all living forms is in contact with the lachr.Ylnal, and is not 
confined to the zygolnatic arch, but forms part of the wall of the 
skull. The os magnunt of the carpus articulates \vith the scaphoid. 
'l'he testes descend into a scrotum. 'The uterus is bicornuate, th~ 
placenta non-deciduate, and the chorionic villi either evenly diffused 
or collected in groups or coty ledoDs. The mammre are usually 
inguinal and never exclusi vely pectoral. Cerebral hemispheres ,veIl 
convoluted and covering part of the cerebellum. 

Suborder PERISSOIJAOTYLA.. 
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 U ngulntes are' characterized by the third or middle 
digit being much more developed than the others, and by its having 
the t,,'o 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 on each fore foot. The femur bears a "third 
trochanter," a flatten~d and curved process fron} the outer side of 
the bone near the proximal end; the dorsal and lumbar vertebrm 
together are 22 to ~4 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 ('rO\Vll of the last lower molar is bilobed. The stomach 
is simple, the ('recum large, t.he placenta diffused, and the mammre 
inguinal. 
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The three existing genera of this suborder constitute distinct 
subdi visions of considerably higher rank than ordinary families. 

III 

c. b. a. 

Fig. 151.-]3ones of the manus of :-a. Horse (Equus caballus), b. R,hinoceros 
(Rltinoac1'os S'llm atrensis) , a. Tapir (Tapil''U,~ 'indiaus). II, III, IV, V, second, 
third, fourth, and fifth digits. U, ulna; R, radius; a, cuneiforlD; 
l, lunnr; s, sc·nphoid; 'it, unciform; 'In, magnum; td, trapezoid; 
trn, trupeziuln. (FrOln Flower's' Osteology of Mammalia.') 

They n1ny, ho\yever, for simplicity be classed as of falnily rank, and 
living forms may be distinguished thus :-

Only one digit developed in each foot. . Equid~. 
Three digits on each foot; one or two horns on the 

nose .• . • . Rhinocerotidm. 
Four digits on fore feet, three on hind; no 

horDs Tapiridm. 

f'amily EQUIDJE. 

Genus EQ,UUS, Linn. (1766). 

The chnrncters of the family may, for convenience, be included 
in the description of the only living genus. In this eaeh foot is 
formed of a single digit consisting of a metacarpal or metata.r~al 
and three phalunges, the distal phalanx being surrounded by a 
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broad hoof. This single digit is the third (not, as was formerly 
thought by some naturalists, two toes united), the rudimentary 
metatarsals and metacarpals of the second and fourth digits forln­
ing the splint bones, one on each side *. The ulna and fibula are 
rudimentary and incomplete distally. 

The general £ol'Jn 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 9f the neck, and there are long hairs 
on the tail. Inside each forearm ill all living species, and also 
inside each tarsus in the horse (E. caballus) only, is a peculiar 
callosity, the lise of \vhich is not known. There are two inguinal 
mammoo. 

D t Ot· • 6 1-1 3-3 3-3 C · 11 t en 1 Ion: 1. 6' c. 1-1' pm" 3-3' m. 3-~. aDlnes genera y \van -
ing in females. There is sOlnetimes an additional small anterior 
upper premolar. The incisors have a flat crown, with at first a deep 
hollow in the Jniddle; this (the "mark" in horses) disappears \vith 
age. The premolars and molars have flat rectangular crowns \vith 
extremely complicated folds of enamel, and are of the bypsodont 
type, having elongate cro\vns and short roots. ,,"7" ertebrre: c. 7, 
D. 18, L. 6, S. 5, C.15-18. 

h. 
a. 

Fig. 152.--Crowns of (a) upper and (b) lower second right true molars of 
Equus hemionus, the inner side uppermost. 

This genus contains the horses, asses, and zebras, now' restricted, 
in the originally wild state, to Asia and Africa, though \vild 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 ,",rider range, and re­
mains of several species are found in Indian deposits. Two forms, 
one indistinguishable from E. asinus, the other closely resembling 
E. helnionus, are represented in the Karnul Caves (Pleistocene); a 
larger kind, E. 'nltmadicus, in. the Pleistocene N erbudda beds; and 
two species of Equus, besides four of the 3-toed H~)lJal"ion, in the 
Pliocene Siwaliks. 

* In several extinct genera of Equid(/] other digits were developed, and 8 

gradual passage from a four-toed form to the present greatly specialized ~ingle­
toed typ~ has been traced. 
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333. Equus hemionus. The Asiatic Wild Ass. 

Equus hemionus, Pallas, Nov. COln. Aead. Pet,·op. xix, p. 394, p1. vii 
(1775); Sykes, P. Z. S. 1837, p. 91; .Walker, J. A. S. B. xvii, pt. 2, 
p. 1, pl. i; 1'ltom~~.on, P. Z. S.1848, p. 62; Blytlt, J. A: S. B. xxv.i, 
p. 239, note, XXVlll, p. 229; Strael,ey, J. A. S. B. XXIX, p. 136; 
Blyth, Cat. p. 136; George, Ann. SCI Nat. xii, p. 23 (1869); W. 
Blanf. Eastern Pers",'a, ii, p, 84; Aitchison., Tr. L. S. (2) v, p. 61 ; 
W. Seiater, Oat. p. 198. 

Equus kiang, Moorcroft, T'I'avels, i, p. 312 (1841); Hay, P. Z. S. 
1859, p. 353, pI. lxxiii. 

Asinus equioides, Hodgson, J. A. S. B. xi, p. 287 (1842). 
Asinus polyodon, Hodgson, Calc, Jour. N. H. vii, p. 469, pI. vi (1847) ; 

viii, p. 98. 
Asinus onager and A. hemionus, Gray, Cat. Ung. Pure. B. M. 

pp. 269, 272 (1852). 
Equus onager, Blyth, J. A. S. B. xxviii, p. 229; ida (}at. p. 135; 

Jerdon, MaIn. p. 230. 
Equus henlippus, Is. Geoffr. St. H. CO'lnpt. Rend. xli, p. 1214 (1855). 
Asinus indicus, Selaier, P. Z. S. 1862, p. 103. 

Gllor-knar, P. & H.; Gltur, Ghurdn, Bruuch; Kiang, Tibetan. 

Ears rather large. Tail ('overed \\Pith short hair near the base, 
gro\ving gradually longer to the end. Mane erect. A naked cal­
losity inside each forearm, none on the hind legs. 

Oolour. A dark brown stripe, sometimes \vith a whitish margin, 
along the back from nape to tail, and continued do\vn part of the 
latter, the anterior part of the stripe formed by the mane; re­
Inainder of upper parts varying from rufescel1t grey (isabelline) to 
fawn colour or pale chestnut, lo,,"er parts \vhite. Occasionally 
there is a dark cross st.ripe on the shoulder, and faint rufous bars 
are said t.o occur at times on the limbs. End of tail blackish. Tips 
of ears and hair close to hoof darker. 

Dirnensions. 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 Ineasures in basal 
length 17·5 inuhes, zygomatic breadth 7·8. 

Distribution. Found throughout a large area in Central and 
Western Asia. Common in Ladak and throughout Tibet, north of 
the main Himalayan range. A fe\v occur in Baluchistan, especi­
ally \vest of the Indus near Mithankot, on the Punjab frontier. 
Sonle are found east of the Indus, in Bickaneer, Jeysulmere, and 
on the Rann of Cutch. 

V(("rieties. There are three forlDs 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 Gho'rkhar) of Western India 
and Baluchistan, and E. hernippttS of Persia and Syria. The last 
two by all accounts differ but little, but the Kiang is in general 
darlter and redder thun the Gho1·khar and has a narro,ver dorsal 
st.ripe. In t.he Glto~'kltar this stripe is broader and narro\vly 
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bordered wit,h \yhitish or white. Other alleged differences, such, 
88 greater size in the Kiang, and the presence of a cross shoulder­
stripe in the Ghorklutr, are not borne out by specimens I have ex­
amined. I agree with Sykes, Blyth, Strachey, G~orge, and }'!ower 
in classing all these wild asses as one species. 

Habits. The Asiatic ,vild 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 IDuch 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 shl'ieking 
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 count.ry ,,-est of the Indus the mares are said to drop t.heir 
foals in June, July, or A ugust. 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 ternlinating in a small hoof-like nail. The size is large, t.he 
general form is heavy, and the legs are shor~ 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 bunet-proof) and thrown into deep folds. in places. One 
or t\VO derrnal horns are situated on the m~dian 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 mammoo. 

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 a~e arc~ed 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 fossre. Tytnpanics sma]], not forming bullm. 

D .. .. 2 (4) ., 4-4 3-3 Th· · entltlon. 1. 2 (4)' c. 0' pm. 4-4' m. 3-3. e InCIsors are some-
\vhat 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 one or two pairs in the lower, the outer pointed 



472 RHINOCEROTID~. 

and formidable weapons; according to some these are lo\\'er canines. 
The anterior premolar in both ja,,·s is very otten wanting. The 
other upper premolars, and molars are subquadrete with a longitu­
dinal crest along the outer side and peculiarly incurved ridges 011 

the inner; lower molars and premolars narro~ver, each formed of 
two crescentic ridges. The patterns on the t.eet,h after wear are 
8ho\vn by the accolnpanying figure. Vertebrre: c. 7 D. 19-20, L. 3 
S.4, C. arout 22. Ulna and fibuJa ,,-ell developed ~lld distinct. ' 

b. 

(/. 

Fig. 153.-Crowns 01' (a) upper and (b) lower ~econd right true molars of 
Rhinoceros 'Ie nico rn is, the inner side uppermost. 

The genus is only found living in Africa and South-eastern Asia. 
Formerly it ,vas widely distributed. Three extinct species, besides 
R. uniool'nis, have been recorded from the Pleistocene, and five from 
the Pliocene and Miocene beds of India. 

Synopsis of Indian and B~1~ne8e Species. 

A. A single horn on the nose. 
a. Fold in front of shoulder not continued over 

back of neck; skin of sides bealing 
tubercles . .. ..... . .• ..• R. unicornis, p. 472. 

b. Fold in front of shoulder continued over 
back of neck; sldn of sides divided into 
small polygonAl scales . R. sondaicus, p. 474. 

B, Two horns on nose . R. sumatrert81,'s, p. 476. 

3:34. Rhinoceros unicornis. 'l'he great one-horned Rhinoceros. 
Rhinoceros unicornis, L. Syst. l{at. i, p. 104 (1766); Hodgson, 

P. Z. s. 1834, p. 98; Gray, P. Z. S. 1867, p. 1010; Se/aler, P. z. S. 
1871, p. 8; ted. Tr. Z. S. ix, ~. 645, pI. xcv; Flo'wer, P. Z. S. 1876, 
p. 454; W. Selater, Cat. p ..... 02. 

Rhinoceros indicus, Cuv. Re!lne An. i, p. 239 (1817); Blytll, 
J. A, S. B. xxxi, pp. 151, 199; ":d. Cat. p. 136; Jerdo'll, Mant. 
p. 232; Lydekker, J. A. S. B. xlix,' pt. 2, p. 135; Cocl~burn, 
J. A. S. B. Iii, p. 56. 

llhinocel'os stenocephalus, Gray, P. Z. S. 1867, p. 1018. 
Gainda, Gargadan, II.; Karl.;adan, P.; Gonda, Beng. 
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SkiD naked except on the tail and ears, and on the sides studded 
\vith convex tubercles, half 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 by folds before 
and behind each shoulder, and before each tbjgh; the folds behind 
the shoulders alld before the thighs continuous across the back, 
those in front of the shoulders not joined across the back but turn­
ing back,vards and lost above the shoulder.. There are also great 
folds round the neck, others below the shoulders 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 lo\ver incisors small, outer large, pointed. Skull very high, 
mesopterygoid fossa narrow; hinder margin of bony palate simply 
concave. Horn ,,'ell 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., tail 2 ft. 5 in., girth 9 ft. 8 in. (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 rbinocet"os 
is almost restricted to the Assam plain, and it is very rare, if it 
exists, \vest of the Teesta river. Twenty to thirty years ago it was 
still common in the Sikhim Terai, and "not many years previously it" 
was found along the base of the Himala.vas in Nepal and as far west 
as Rohilcund. Up t.o abont 1850, or rather later, some rhinoceroses 
inhabited the grass-jungles on the Ganges at the north end of the 
Rajmebal hills, and were, I think, probably R. unicornis. Formerly 
this animal ,,·a8 extensively distributed in the Indian Peninsula. 
It \vas comnlon in the Punjab as far west as Peshawar in the t.ime 
of the Emperor Baber (1505-1530). Semi£ossilized remains of it 
have been found in the Banda district, North-west Provinces, and 
near Madras; 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 N erbudda 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 a~luvial plains. 
It appears never to ascend the hills; it has a distinct preference 
for s\\7ampy ground, and is fond of rolling in mud. Though each 
animal is solitary as a rule, several are often found in the same 
patch of jungle. 

Despite its bulk and strength, this rhinoceros is as a rule a quiet 
inoffensive animal, the stories of its fe:rocity 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 
\vounded or driven about will, however, sometimes charge home, 
though this is an exception. When it does attack, this specied 
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uses its sharp lower incisors ( or, as some think, lower canines) much 
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 \vas assured 011 good authority was the mark of a 

Fig. 154.-Rhinoceros unwornis. 

\vonnd inflicted by a rhinoceros, and it is manifest such a ,,,"ound 
could not have been produced by the horn (see also Blyth, J. A. S. B. 
xi, p. 891). 

The only sound knO\\1D to be produced by t.he present. animal is 
tit peculiar grunt that it repeats frequently \vhen excited. It· is 
said by seyeral \vriters to have a habit of depositing its dung in the 
same spot until a pile accumulates. The African R. bicornis has, 
I believe, no such habit. 

Like other Ungulata, rhinoceroses can trot and gallop as \\~ell as 
,,,alk. They 8S a rule sleep during the day and feed in t.he 1110rning 
and evening. Their food consists, I believe, chiefly of grass. 
Their flesh is e:x,cellent, 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 Desmarest under 9 months, a single young one 
being produced. 

335. Rhinoceros sondaicus. The S'Jnaller one-horned Rhinoceros. 

Rhinoceros sondaicus, Cut'., Des'ln. Ma'ln. p. 399 (1822); Blyth, J. A. 
,So B. xxxi, p. 151; id .. (}at. p. 13i; 'id. M a1n. Birds Bur1na~ .11' 5~ ; 
Jerdon, lJIal1~. p. 234; Selater, P. Z. S. 1874, p. 182. pI. XXVlll; 'td. 
Tr. Z. S. ix, p. 649, pl. xcvi; Fraser, J. A. S. B. xliv, pt. 2, p. 10, 
pI. v; Flower, P. Z. S. 1876, p. 454; Ball, P. A. S. B. 1877, 
p. 170; Cockburn, P. A. S. B. 1884, p. 140; W. Sclater, Cat. 
p.202. 

Ithinoceros Javanicus, CUv. Hist. Nat. MaUl. livre 45, pI. 309 (1824) ; 
Rainey, 1 . A. S. B. 1878, p. 139. 
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Rhinoceros inel'mis, Lesson, Complenlents du Buffon, edt 2, i. p. 514 
'(1848); Peters, MB. Akad. Bert. 1877, p. 68, pIs. i-iii. 

Rhinoceros nasalis and R. fio,veri, Gray, P. Z. 6'. 1867, pp. 1012, 
1015. 

Gainda, H. ; Gondu., Beng.; Kunda, Kedi, K'weda, N aga ; Kyeng, Kyan­
fsheng, Burmese; Bdddk, l\[alay. 

Fig. 155.-Rkinoaeros sondaicus. 

Anhnal altogether smaller, though scarcely, if at all, lower at the 
shoulder than R. unwornis; head much smaller. ,Skin naked or 
nearly so, not tubercular, the epidermis divided by cracks into small, 
polygonal, subeq ual scale-like disks throughout the body and limbs. 
Surface of body c1ivided into shields by folds, as,in R. unicornis., but 
t he 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 comparativel.v little developed. Incisors generally t; 
upper molars smaller and wit.h a simpler pa.ttern than those of R. 
unico'rnis; skull and mandible of less height, inesopterygoid fossa 
broad. Hinder margin of bony palate produced in the middle; a 
partially ossified septum narium. The horn is frequently, perhaps 
aI\vays, \vanting in the female. 

Oolour dusky grey throughout. 
Di1nensions. Rather less than those o~ R. unico'rnis, but most of 

the measurements published appear to be those either of young 
anhnals or of individuals in confinement, which very qften do not 
attain their full growth. A large temale" according to Mr. Fraser 
and Mr. Cockburn, was 5 feet G inches high. A skull measures 
23 inches in basal length, 13·8 in zygomatic breadth. 

Distribution. The Sundarbans and parts of Eastern Bengal; 
Kinloch shot an undoubted specimen in the Sikhim Terai. From 
Assam this rhinoceros is found throughout Burma and the M~ay 
Peninsula, and in Sumatra, Java, and Borneo. Blyth states that 
this species ,vas formerly found near R.ajmehal, but does not give 
any reason for the identification. The statement, m~ntioned by 

2K 
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Jerdon that a few individuals existed in the forests of Orissa, has 
been a~certained by Mr. Ball and myself 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. S. 1869, p. 409). 

Habits. R. sondaicU$ is more an inhabitant of tree-forest than of 
grass, and although it is found in the a~luvi~l swamps ?f the Sund­
arbans its usual habitat appears to be In htlly countrIes. It has 
been ~bserved at considerable elevations both in B llrma and in 
Java; and the tracks seen by. Major Macgregor south-east of 
Sadiya, at 7000 feet above the sea (Proc. R. Geog. Soc. 1887, p. 27), 
were probably made by this species. It is said to be Dlore gentle 
and inoffensive than R. unicornis. 

336. Rhinoceros sumatrensis. The Asiatic t'wo-ltorned Rhinoceros. 

Rhinoceros sunlatl'ensis, (''ltv. Regne An. i, p. 240 (1817); Selater, 
P. z. S. 1872, p. 790, pl.lxvii; ide Tr. Z. S. ix, p. 650, pI. xcvii; 
Anderson, P. Z. 8. 1872, p. 129; Bartlett, P. Z. S. 1873, p. 104, 
pl. xi; Beddard <S- Treves, P. Z. 8. 1889, p. 7; W. Bela te r, Cat. 
p.204. 

Rhinoceros sumatranus, Raffie8, Tr. L. S. xiii, p. 268 (1820); Blyth, 
J. A. 8. B. xxxi, p. 151; ide Cat. p. 137. 

Rhinoceros crossei, Gra.'!, P. Z. S. 1854, p. 251; Blyth, P. Z. 8.1861, 
p. 307; z·d. J. A. S. B. xxxi, p. 156. 

Rhinoceros lasiotis, Belaiel', P. Z. 8. 1872, p. 493, pl. xxiii ; ~·d. T, .. Z. 
B. ix, p. 652, pI. xcviii; Flower, P. Z. S. 1878, p. 634; 1fT. Sclater, 
Cat. p. 204. 

Ceratorhinus crossei and C. sumatrensis, Bl.lIth, A. M. N. H. (4) x, 
p. 399 (1872); t"d. lJlanl. Bi"ds Bur1na, pp. 51, 52. 

Cerntorhinus sumatranus, C. niger, C. crossei, and C. hl,vthii, Gray, 
A. M. N. H. (4) xi, pp. 357-360, pI. xi (1873); £d. Hand-list 
Edent. 4-c. Mam. B. M. pp. 47-50. 

Ceratorhinus sumR.trensis and C. lasiotis, Flower, P. Z. B. 1876, 
p.455. 

Egan, Egan-shaul, Bw·mese; Bdddk, l\Ialay. 

This is the 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 var.ving length on the 
ears and tail. The t,vo horns are some distance apart at the base; 
both are slender above, and the anterior horn, in fine specimens, 
elongate and curved backw'ards. The skin is usually rough and 
granular; the folds, though much less marked than in the one­
horned species, are still existent, but only that behind the shoulders 
is continued across t~e back. In~isors in 3,~ults ~, the lower pair 
lateral, large, and pOinted; 80Dletlmes lost In old animals. 

Oolour varying from earthy-bro\vn to almost black; hair of body 
bro\vn or black. 

Dirnensions. Somewhat variab1e. ~rhe type of R.la.siotu \vas 4 ft. 
4 in. high at the shoulder, and 8 feet long froDl snout to root of tail­
its weight about 2000 lbs. (Anderson). An old female from l\falacc~ 
was only 3 ft. 8 in. high. The average height of adults is probably 
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4 feet to 4 feet (j in. The largest ]{no~·n specimen of the anterior 
horn Dleasures 32 inches over the curve. Skull 20 inches in basal 
length, 11·25 in zygomatic breadth. 

Varieties. Specimens from Chittngong and Malacca were living 
at the Sallte tinle in the Zoological Society's Gardens, London, in 
1872; and the former was distinguished by Sclater as R. las'iotis on 
account of its larger size, paler and browner colour, smoother skin, 
longer, finer, and. more ru£escent 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 differences are considerable; but by far the most remarkable­
the shape of the bead-\vas sho\yn by Blyth to be variable in both 
R. unicornis and R. sondaicus, for he figured and described a broad 
and a narro\v type of each (J. A. S. B. xxxi, p. 156, pIs. i-iv) as 
\vell as of R. s'ltmatrensis. The other distinctions scarcely appear 
to me of specific value, and I am inclined to regard the two forms 
as varieties only. 

Distr·ibution. Rare in Assaln, though one specimen has been re­
corded on the Sankosh river, in the Bhutan Duars (P. Z. S. 1875, 
p.560). Another ,,'as shot 20 miles south of Comillah in Tipperah 
in February 1876 (P. Z. S. 1877, p. 269). From Assanl the species 
ranges to Sialu, the l\1alay Peninsula, Sumatra, and Borneo. 

Habits. ,7 ery similar to those of the other species; this rhinoceros 
inhabits forest,s and ascends hills to a considerable elevation, having 
been observed 4000 feet above the sea in Tenasserhn by Tickell. 
This is a shy and tiIuid animal, but easily tamed even when adult. 

Details obtained by 1\'1 r. Bartlett concerning a young animal born 
in London, induced him to regard the period of gestation as pro­
bablya 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. Stt1nat1"ensis. Still, for so large and apparently'so long-lived an 
animal, 7 months of uterine life is sbort. 

Anderson, in his' Fauna of Mergui and its Archipelago,' i, p. 333, 
lllentions his having heard of a t\vo-horned rhinoceros seen s~im­
ming in the sea, near High Island in the Archipelago. Probably all 
rhinoceroses are good swimmers. The story of the Chittagong 
rhinoceros that was unable to swim (P. Z. S. 1872, p. 494) must be, 
I think, a nlistake. The account given by ]\{uson and repeated by 
Blyth, of this or any rhinoceros attacking fire, should be received 
,,,it,h great caution. To my personal kno\vledge, 1"lr. Blyth~s 
principal inforlnant had a weakness for relating" shikar stories," 
which ,vere frequently good, but not al,vays authentic. 

2K2 
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Fanlily TAPIRID~. 

Genus TAPIRUS, Brisson (1766). 

The last and least specialized family of surviving Perissodactyle 
U ngnlates again consists of a single genus, having four toes on 
each fore, and three on each hind foot. The general form is heavy, 
the liUlbs short and stout, the tail short, the ears oval, the, eyes 
slnall, and the nose and upper lip produced int.o a snout or short 
proboscis. 

The skull is com pressed laterally and is rather high. There are 
no true postorbjtal processes. The anterior opening of the nares is 
very large; the nasals nre short, triangular, pointed in front, and 
,videly separat.ed frum the premaxillaries. 

D ·· · 6 1-1 4 - 4 3-8 Th t · . entltlon: 1. 6' c. 1-=1' pm·a_3, m. 3-3· e OU er upper InCIsors 
are larg~ and conical, larger than the canines. Molar.s and pre-
1110lars bilophodont, having the cro\vns mainly cornposed of t\VO 
trans verse ridges. 

Vertebrre: C.7, D.lS, L. 5, S. 6, C .. about12. The ulna and fibula 
distinct and complete. 

a b 

Fig. 156.-Crowns of (a) upper and (b) lower second right true ulolars of 
Tapirus indicu.s, the inner side uppermost. 

One species, the largest of the genus, is Malayan and occurs in 
Tenasserim. All other living forms are Central- or South-American. 
Remains of several extinct species have been discovered in Europe, 
of one in China, and of one rather doubtful form in Burma. 

337 Tapirus indicus. The Mala.y Tapir. 
Tapirus indicus, (JUl'., DeslItarest, NOlf,V. Dict. d' Hist. Nat. xxxii, 

p. 458 (1819); IV. Selater, Cat.!.. 198. 
Tapirlls malayanus, Rqffles, Tr. . S. xiii, p. 270 (1822); Cantor, 

J. A. S. B. xv, p. 263;' Blyth, Cat. p.135; 'ld. Ma1n. Db-ds Burllla, 
p.49. . 

Tapil'us bicolol', fVagner, Scltreb. Siiugth. vi, p. 400 (l835). 
1ara-slllt, Blu'mese; Kuda. Ayer, Tennu, ~lnlay! 
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Oolo'Ur. The body behind the shoulders, including the rump and'l 
upper part of the thighs, white or greyish white, tips of the ears the 
same; hE:'ad, 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 sho.ulder 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 Suulatra. 

Habits. The Malay tapir is a shy, mil~, and gentle creature .. 
inhabiting the wilder forests, and, it is said, avoiding inhabited 
t.·acts. 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 s\vimming. 

Suborder ARTIOIJ.AC1'YLA.. 
By far the nlajority of living Ungulates belong, to'this suborder, 

which comprises all the Ruminants· together \vith 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 vertebrm together always 19. No 
alisphenoid canal. Nasal bones not expanded behind. Preulo]ar 
and molar teeth usually dissimilar, the former with a single lobe, 
the latter bilobed or trilobed. Last lower molar, ,,7ith very. few 
exceptions, trilobed. Stomach almost always more or less complex. 
Crecum smaH. Placenta diffused or cotyledonary. Mammre in­
guinal or abdominal. 

A. No upper incisors. Ruminant. 
a. Horns generally present in males, sometimes 

in females; second and fifth digi~ incom­
plete, the metapo4ials rudimentary or absent. 

a'. Horns permanent, a corneous sheath on a 
bony core . ....... . .. 

h' IIoms per!ll~nent, c~vered with hairy skin; 
lateral dIgIts wanting . . . . . 

c' Horns branched, deciduous, but on un-
branched bony cores • 

d'. Horns solid, deciduous, generally br~nched, 
no cores ... ". . ... 

b. No horns; second and fifth digits complete. 

PECORA. 

Bovida;,. 

Giraffidte ( Africa). 

Antilocapridte 
(America). 

Cervidte. 
TRAGULINA. 
Tragulidte. 
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» . . (J pper incisors present. 
a. Selenodont. Ruminant. 

Lateral digits wanting 
h. Bunodont. Non-ruminant .... 

a'. Snout elongate, with a terminal flat dis}r 
containing nostrils; feet narrow, outer 
digits not reaching ground. 

a". Toes 4-3 

b" . Toes 4-4 . . . . . . .. .. 

TYLOPODA.. 
Camelid;e. 
SUINA. 

Dicotylid;e 
(Anlerica) . 

Suidre. 
h' Snout broad, hairy, no terminal disk; feet 

short, broad, outer digits reaching ground Hippopotamid;e 
(Africa) . 

.IV" .11I 
.IV .11I 

N m 

a b c 

Fig. 157.-13ones of the right fore foot in :-a. Camel (Camellls bactrian'Us) , 
b. Red Deer (Cervlls elapnu,s), c. Pig (Sus scrofa).- U, ulna; R, radius; 
II, III, IV, V, second, third, fourth, a~d fifth digits; 0, cuneiform; 
1, lunar; s, scaphoid; u, unoiform; m" ~agnum; td, trapezoid; m2

, m5
, 

rudimentary second and fifth metacarpals .. (Flower's' Osteology of the 
Mammalia.') . 

There are a fe,v terms used in describing the genera and species 
of Artiodactyle Ungulates that require explanation. 

The rnuffle or rhinariu1n is the naked moist area between and 
around the nostrils. 

1'he suborbital glands are situated in front of the eye, and each 
has a circular or longitudinal orifice termed by some " eye-pit." 
Generally, when the gland is present, there is a correspondiJlg 
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hollow, somet imes of large size, in the surface of the skull, on the­
inner anterior side of the orbit. This depression is the lachrymal 
fossa. 

The inguinal glands are in the hollow of the groin. 
The interd(gital glands are between the large third and fourth 

digits, the orifice, or " foot-pit," of each being in front bet\veen 
the free portions ~f the digits. 

The lachrymal jissufre is a vacuity in the bones of the face form­
ing the outer wall of the skull between the lachrymal and nasal. 

The maximum lengths of horns in Bovida and Oervida are 
chiefly from some MS. notes kindly lent to me by Mr. A. O. Hume '; 
from the saIne 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 n~tes for "\\t-hich I am indebted to Colonel J. Biddulph 
and l\fr. 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 premaxillary teeth. The dental formula is almost invari-

bi · 0 0 1-1 3-3 3-3 th 1 · · ] a y 1. 6' C. I_lor 1-1' pm. ;j-3' m. ;j_;j; e ower canInes preC1se y 
resem bling 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 ,vanting; their metapodial bones never complete. N avicula.r 
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 Ruminants, the camels and chevrotains, and comprises four 
"'ell-defined cavities, whEreas 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, resenl bling the pile on velvet; (2) the 
reticultun 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 long~tudiDaJ 
folds; and (4) the abomasum or reed, which is the digestive 
stomach proper. The food when s\vallowed is received in the 
paunch, anel after being retained there for a time, and undergoing 
a softening process, it is regurgitated into the mouth, where it 
undergoes the process kno\vn as "chewing the cud" and consisting 
of trituration by the molar teeth. 
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Family BOVID~. 

Horns perlnanent (non-deciduous), in- the majority of the genera 
present in both sexes, and each composed of a bony core, containing 
nUlnerous air-cells, encased in a horny sheath. No upper canines. 
Molars frequently hypsodont. The lateral digits al \vays imperfect, 
sometimes entirely absent, but generally they are either repre­
sented by the hoofs alone, or by the hoofs ,,·ith a very rudi­
mentnry skeleton, the phalanges replaced by irregular nodules 

a h 

Fig. !58.-Crown, of (a) upper and (?J) lower second right molars 
of Bos gau1'us, the inner side uppermost. 

of bone. The distal ends of the lateral metapodials wanting. ...4-
gall-bladder almost al,,~ays present. Placenta ,vith numerous 
cotyledons. 

The Bovidce, or hollow-horned Ruminants (Cavico'rnia), are a 
very extensive family, containing all cattle, goats, sheep, and true 
antelopes, and they are distributed throughout Europe, Asia, 
Africa, and North America. The following genera occur ,,,ithin 
Indian limits :-

A. Horns smooth, or closely, h~legularly, and trans­
versel v wrinkled. 

a. Horn·s in both sexes, not differing much in size; 
inserted far apart, at extremities of vertex. 
Size of animal large 

b. Horns in both sexes, inserted near together. 
a' Horns large in males, small in females. 

a" Males inodorous: horns curved at sides 
of head. . • 

b" Males odorous: horns a~cending, spiral or 
scimitar-shaped .• .. .... .. .. 

b' Horns small (not longer than head) in both 
sexes and not differing much in size. 

n". ~Iales odorous: horns angulate in front 
b" Males inodorous: horDs not angulate. 

as. Suborbital glands present 
lJ3. No suborbital glands.. ..... 

c. 1-101'118 in males only, not so long as head. 
a' Size large: male ,vith 2 horns; a long tail 

Bos. 

OVIS. 

CAPRA. 

HEMITRAG us. 

NEMORHlEDtTS. 
CEMAS •. 

BOSELAPHUS. 
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ll. Size sma.ll: generally 4 horns In male; tail 
short . . TETRACERUS. 

B. Horns with prominent rings at subequal intervals. 
a' • Horns much longer than head; females hornl~s. 

a". Horns spiral; muzzle fine . . . . . ANTILOPE. 
1/'. Horlls nearly straight; Inuzzle swollen. . . P ANTHOLOPS. 

h' Horns sCR11cely longer than the head; females 
sometinles with horDs. GAZELLA. 

Genus BOS, Linn. (1766). 
, 

Syn. Bubalu.~ and B~'soll, H. SDlith (1827); Bihos, Hodgs. (1837); 
Poepkagus, Grny (1843); Gavceus 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. Mammre 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 out\vards 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. Vertebrre' : 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 are the typical or taurine, comprising 
BOG gauru.y and B. sondaicus, the bisontine, including B. grunniens, 
and the bubaline, to which B. bubalus belongs. 

Indian fossil oxen are numerous, at least 3 Pleistocene- and 10 
Pliocene forms having been described. The most important are 
the Pleistocene B. namadicus, somewhat allied to BOG gauru,s, but 
,,~ith much larger horns, ancestral forms of the gaur and buffalo, 
and a Pliocene bison, B. sivalensis. 

Synops'is of Indian, Oeylonese, and Bu)·mese Species. 

A. I-Iorns round or oval in section. 
Q. No fringe of long hair on sides; a raised 

dorsal ridge. 
a'. No white on back of thighs. 

a". Horns turned inwards near the tips 
h". fIorDS spreading, not turning inwards 

b'. A large wliite disk on back of thighs . 
b. A fring(} of long hair on sides; no dorsal 

ridge . . . . . . . 
B. 1Iorns trigonal or su btrigonal 

B. galtrUS, p. 484. 
B. irontalis, p. 487. 
B. 8ondaicus, p. 489. 

B. grunn~·ens, p. 490. 
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. t~turU8. Tqe origin of B. indwu.s (sometimes called Zebu by 
European naturalists) is unknown, but was in all probability 
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tropical or subtropical, and was regarded by Blyth as proqably 
African. No ancestral form has been discovered amongst Indian 
fossil bovines, which, as already mentioned, comprise species allied 
to the gaur and. pu~alo. }lumped cattle have run wild at times 
in nlany parts of .India (Oudh, )l,ohilcund, Burat, Mysore, Nellope, 
Char Sidhi, at the lnouth 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, Edinh. Phil. Jour. xi, p. 334 (1824). 
Bos gaurus, Hant, Smith., Gl'ijJith's Cuv. An. Xtngd. iv, p. 399 

(1827); Evans, J. A. S. B. vi, p. 223, pI. x.vi; Elliot, J.. A. S. B. 
~, p. 579; 1!lytlt, J. A. S. B. Xl, p. 444, XXI, p. 133, XXXI, p. 336; 
'td. Ma?n. Bll'as Bur1na, p. 47; fV. Blanf. P. Z. S. 1890, p. 592, 
pI. xlix; fV. Selater, Cat. p. 124. 

Bos gour and B. gayreus, Hardu;-icke, Zoo I. Jour. iii, p. 233 (1828). 
Bibos subhenlachalus, Hodgson, J. A. S. B. vi, p. 499 (1837). 
Bibos cavifrons, Hod.qson, J. A. 8. B. vi, p. 747 (1837), x, p. 449, pI., 

xvi, p. 706; Blyth, J. A. S. B. xi, p. 588 ; Elliot, Mad. Jour. L. S. 
x, p. 227; Ilorsfield, Cat. p. 181. 

Bos gou)', Cantor, J. A. S. B. xv, p.272. 
Bibos asseel, HOI'.~ld, Cat. p. 181 (1851). 
Gavreus gaurus, Blyth, J. A. S. B. xxix, p. 282; 'ide Cat. p. 161; 

Jerduu, M ant. p. 301. 

Gaur, Gauri-gai, H.; Gdydl, in Orissa, &c.; Gao?" 0, Gaih ~, in 
Chutia Nagpur (commonly Ban-boda, Ban-parra, Ran-hila, Ran-pado, 
Jangli-klntlga, Rnd even Ban-bltainsa and Arna, all signifying wild buffalu, 
in val'ious parts of the Peninsula); Sainal, Hokol; Ga'V~ya, Mahr.; Pel'a­
Mao, Gond. in the South; Katu-el'~·1na'l,·, Tam.; Ka1'kona, Ka1't£, Kard­
yennne, Kal'd-ko1''na, Doddu, Cnn.; Kar tIne , Paotllu, l\lal.; M£tllnn, 
Assanl; Seloi, ChittAgong; PJloung, Burmese; 8,aladang, Malay. The 
Bison 01' Ind~'an Bison of European sportsmen. 

General form massive; body deep, limbs and hoofs small. Ears 
large. A high ridge along the anterior half of the back termi­
nating abruptly about half,,-ay bet,veen the shoulder and the tail, 
nnd caused by the spinous processes of the dorsal vertebrre being 
long and those of the lumbar yertebrre short., the change in length 
taldng place suddenly. Skull bearing a high ridge, convex on the 
vertex bet~reen t,he horn-cores; in front of this ridge the forehead 
is deeply concave. 'Horns considerably flattened to\,-ard~ the 
base, curved t.hroughout; the tips turned inwards anel slightly 
bacl\:\"al'ds. Thirteen pairs of ribs. Tail just reaching the hocks. 
No distinct de,vlap. -Hair .. short, yery thin on the back in old 
bulls. 

Skulls from t.he Dual's of Bhutan, the l\fishmi hills, and the 
Mulay Peninsula are much broader in proportion across the fore­
head than those from the Indian Peninsula; but I cannot say 
whether the broad-headed type is alone found east of the Bay of 
Bengal. I think not. There is in the fine collection presented by 
Mr. lIume to t.he British Museum a very broad sliun 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 \\'ants the frontal coneavity, and thus sho",'s a tendency 
to\vards B. frontalis. The horns in all these heads have the 
normal curve of the gaur (see fig. 159, p. 488). 

Oolour. Bro\vn, almost black in olel 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, 
\,there there is less shade. Lo\ver parts rather paler, hair about 
axil and groin golden bro,vn. Legs from above the knees and 
hocks to t4e hoofs ,,,hite. Head from above the eyes to the nape 
ashy grey, beconling in some animals whity-hro\vn or dirty white. 
Muzzle pale-coloured. In calves, according to Blyth, there is a 
dark stripe down the back. Horns pale greenish or yellowish, 
\vith black tips. 

Dimensions. This appears to be the largest of existing bovines. 
Large bulls are said t.o exceed 6 feet in height at the shoulder, 
but this is rare and exceptional, 5 ft. 8 in. t.o p ft. 10 in. being the 
usual height,. CO"'S are Dluch smaller, about 5 ft. high. A huge 
bull measured by Elliot \vas 6 ft. I! in, high, 9 ft. 6 in. from nose 
to root of tail, tail 2 ft. lOin. long ~ girth behind shoulders 8 ft. 
A CO\V 4 ft. 10! in. high measured 7 feet froDl nose to rUlup 

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 
incbes round the outside curve. Horns from Travancore ha,'e 
been recorded 39 inches in length and 19 inches in girth at the 
base; \vhilst other Travancore horns measure 20·75 in girth, and a 
pair from the Malay Peninsula 22, though only 32 long. Large 
CO\VS' 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, A,ssaln, Burlna, and the Malay Peninsula. The eastern 
range of this species is not clearly known except that it is said to 
extend to Sialn and, I believe, to Cochin China. B. gaur us 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-\vestern 
habitat is probably the Rajpipla hills, near Broach; and west of 
long. 80° East the river Nerbudda forIns approximately, though 

* Knox, writing in 1681, mentioned under the 'name of G'uavera an animal 
kept tame at Kandy. The description of this animal corresponds with B. ,qaurus. 
]{elaart (Prod. p. 87), Forbes (' Journal of Eleven Years' Residence in Ceylon,' 
ii, p .. 159), ancl Griffiths (Cuv. An. King. v, p. 410) also mention the Guavera 
or Goura as forme.oly inhabiting Ceylon. On the other hand, Sanderson has 
pointed out the inlprobability of the gaur having disapperLred from an area 
where wild elephants still exist in large numbers. Nevill (' Taprobanian,' iii, 
p. 5) regards it as probable that the gaul- formerly existed wild in Ceylon, but 
had been introd uced by lnan. 
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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 the forests at the foot of those 
mountains as far west as Nepal. South of the Ganges it exists in 
suitable tracts in Chutia Nag-pur, 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 (l. c.), Forsyth 
(' Highlands of Central India '), Sterndale (Nat. Hist. Indian MaIn. 
and' Seonee '), Hornaday (' Two Years in the Jungle '), J. D. 
Inverarity (Jour. Bombay N. H. Soc. iv, p. 294), and above all 
by Sanderson (' Thirteen Years &c.'). Hodgson's description is 
evidently from native reports and is untrustworth.v; whilst Col. 
Campbell's delightful stories in 'The Old Forest Ranger,' though 
quoted \vith approval by many \vriters, must, I fear, be regarded as 
,vorks of imagination. 

The gaur keeps to fore~t 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 ,,'ander 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 "rild parts of 
the country of gaur feeding on growing crops. Their food consists 
chiefly of grasses; they do not commonly bro\vse, 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 do,vn 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 6000 feet, or occasionally even higher; but 
they do not ascend the Himalayas to nearly the same extent. 
They are admirable climbers, and ascend or descend steep hills 
,vith ,vonderful facility. They are timid animals, but in ,vild 
places, ,vhere 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 
,vithout provocation; but the tales of the gaur's ferocity recorded 
by some sportsmen are not confirmed by any of the later writers 
,vho have had good opportunities of studying the animals. A bull 
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 
unjustly credited with a savage disposition. 

The period of gestation is not kno\vn ,,7ith any certainty. 
Breeding is said to take place in the cold season. The calves are 
mostly born (in the Peninsula of India) in August or Septeolber, 
a few early in April,.May, or June. Gaur suffer 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\vn to attain their third year. But there 
can be little doubt that the gaur has been tamed and kept 
tame in some of the hill-tracts between Assam and Burma (see 
also under B. frontalis on the next page); and quite recently a 
young male animal, no\v nearly four years old, has been brought to 
England from Pahang, in the Malay Peninsula, and is still (1891) 
living in the Zoological Gardens, Regent's Park. 

According to Sanderson, three distinct sounds are uttered by 
this species. The first is a sonorous bellow, used as a call, ~nd 
unlike any of the usual bovine sounds. The second is a low 
" moo," indicative of apprehension or curio$ity. The third is the 
\vell-known \\7hi8tling snort of alarm with which the aninlal 
dashes off \vhen frightened. I have heard the tame animal in 
the Regent's Park utter a prolonged call, not very unlike the 
lowing of Bos tauru,s, but utterly unhke that of B. indw'U8. 

339. Bos frontalis. The Gayal or Mithan. 

Bos frontalis, Larn'bert, Tr. L. S. vii, pp. 57,302, pI. i~ (1804) ; Griffith, 
J. A. S. B. viii, pp. 211, 281; B/:tjth, J. A.. S. B. xxxi, p. 888; ide 
Mam. B·irds Burnla, p. 48; Sclater, P. Z. S. 1866, p. 1, pI. i;­
J. Sarbo, P. Z. S. 1883, p. ] 42; W. Blanf. P. Z. S. 1890, p. 593, 
fig. 2; W. Sclater, Cat. p. 126. 

Bos gavreus, Culehrooke, As. Res. viii, p. 488, pI. (1805); Hodgson, 
J. A. S. B. x, pp. 453, 470, pI. 

Bos sylhetanus, p~ Cltvier, Hist. Nat. Mant. pIs. 418, 419 (1824). 
Gavreus frontalis, Hodgson, J. A. S. B. xvi, p. 705; Horsfield, Cat. 

p. 179; Blyth, J. A. S. B. xxix, p. 291; ide Cat. p. 162. 
Gdytil, H.; Mithan, Bunerea-goru, Gat'i or Gahi, Assanl and Chittagong; 

Sandung, Manipuri; Shel, Skio, Kuki; Jhongnua, l\iugh; Bui-sang, Hui, 
Naga; Pku, Aka; Siha, Daphla; Nuni, Tsain.q, Burmese. 

Very similar to B. gcturus but smaller, ,vith proportionally shorter 
limbs, some\vhat less developed dorsal ridge, a well-marked de\vlap, 
and very different skull and horns, as shown in the accompanying 
figures (p. 488). The head is shorter, with shorter nasals, the fore­
head quite fiat, 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 out\vards and directed more or 
less up\vards at the tips, but not inwards. 

Oolour very similar to that of B. gaurus. Head and body dark 
brown in both sexes, legs from above the knees and hocks white or 
yellowish. l\fany tame individuals are mottled and some are \\1hite 
throughout. Horns blackish throughout. 

Dirnensiolls. Considerably less than in B. gaurus, especially in 
height. The skull of an old bull known to be that of, a u'ild 
animal measures 16-2 inches in basal length, 8'5 in breadth across 
the orbits, length of nasals 6'5, length of horn 14, girth at base the 
same. I have seen much longer horns on a tame animal. 

Distl'ibution, 4~c. The history and range of this animal are 
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singularly obscure. Bos frontalis was described by Lam bert and 
Colebrooke as occurring both in the tame and ",ild state in the hills 
of Tipperah amongst the I{ukis; and Lambert gave a detailed 
account, furnished by Mr. McRae, of the capture of \vild animals 
and their domestication by these tribes. It has since been ascer­
tained that talne "mithans" or " gayals " are found in possession 

Fig. 15D.-Skull and horns of Bos 
gaurus. 

Fig. 160.-Skull and horns of Bos 
frontalis. 

of particular tribes both north and south of the Assam valley, 
around l\Ianipnr and Cachar, and in the Tipperah, Chittagong, and 
Lushai hills as far Routh as the neighbourhood of Chittagong. But 
the \vild bovine of the area in general was ascertained by Blyt,h, 
Sarbo, Anderson, and others to be Bos gctul'us. 1.'he Jater evidence 
is confusing. Peal (' Nature,' Nov. 5th, 1885, p. 7) states that both 
\\7ild and tame aninlals a.re called Mitltan in Upper Assaln, that 
they are perfectly distinct, and no intermediate forms ever occur; 
\vhilst Sanderson (' Thirteen Years &c.,' p. 250) declares that in 
Chittagong the.t",o forms, \vild and tame, are similar. Lastly, Mr. 
E. C. Steuart Baker (' Asian,' l\larch 6th, 1891, p. 358), in the 
North Cachar hills confirms the old story of the \vild Dlithans being 
reclahned and domesticated by the ICukie. 

l\fuch confusion has doubt.less arisen from the terms Mithan 
and Gayal being used for both B. fronialis and B. gaurus (Gayal 
is a \vol~d of Sanscrit derivation applied to B. gaurus in parts of 
India, and not used by the Indo-Chinese tribes \vho alone own B. 
J·rontalis). But it is very probable that some of the domestic.ated 
" mithans " are B. gaurus, the domestication of \vhich by the Kulds 
,\vas des~ribed by Blyth on information from a missionary, M. Barbe 
(J. A. S. B. xxix, p. 294). This would explain the oJd accounts 
of l\fr. l\lcl{,ae and the recent one by Mr. Baker, both of which 
have' every appearance of aut.henticity. 
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Until quite recently there Were grounds for Sll pposing that the 
\l,ild "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 
preS9, I saw, in Mr. Hume's private collection~ a typical skull of 
B .. frontalis, obtained by l\{r. W Davison in Tenasserim, and 
distinctly ident.ified by him as that of a wild animal killed in 
Tenasserim, bet"'een Lemyne, 66 miles south by east of Moulmein, 
and TE'nasserim to\vn. This is, I believe, the fil'st· 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 authorit.ies for their milk, though this is doubtful, as lllost 
of the Indo-Chinese tribes ,vho 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 through 
the forest during the day, and return to their owner's village at 
night. They breed at times freely with the COlnmon humped cattle, 
and the progeny has been crossed with other bovines (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 Banti·ng. 

Bos sondaicus, MUller~" Sehle!J. Jrerll,andl. p. 197, pIs. xxxv-xxxix 
(1839); Blyth, J. A. 6"'. B. xi, p. 44lj, xxxi, p. 336; ide M am. Birds 
Burma, p. 48; W. Blanf. P. z. S. 1890, p. 593; UT

• Selate,., Cat. 
p. 127. . 

Bibos banting, Gray, Knowsley Menagerie, p. 48 (1850); Horsfield, 
Cat. p. 183. 

Bos banten~, Wagner, Sell.reb. Siiugth. Supple v, p. 473. 
Gavreus sondaicus, Blyth, J. A. S. B. xxix, p. 29U; id., Cat. p. 160. 

Tsaing, BUl'mese; Sapi-utan, l\Ialay. 

This anilnal appears to be slight.er than the gaur, \vit.h the legs 
longer in proportion and the dorsal ridge less deve1oped. The tail 
descends below the hocks. The dewlap is of moderate size. The 
head is much more elongate, the forehead not concave, the horns 
snlaller, cylindrical in the young, flattened tow'ards the base in 
adults, and curving outwards and up\,-ards at first, and to\vards the 
tips somewhat back\'rards and inwards. 

Oolour. Cows and young bulls have the head, body, and upper 
portions of the limbs bright reddish bro\vn, approaching chestnut, 
old bulls are black; in both sexes the legs from above the knees and 
hocks, a large oval area on the buttocks, ext.ending 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 ,vhite. Calves have the outside of 
the limbs chestnut throughout and a dark line do\vn the· back. 

Dimensions. According to S. l\fliller, a full-gro\vn J avan buH 
measured 5 ft. g~ in. high at the ~houlder, the length of the head 
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nnd body was 8 ft. 6 in., and of the tail 3 ft. The largest Burmese 
specimen recorded \vas 16 hands high (5 ft. 4 in.). A skull from 
Java in the Indian Museum, Calcutta, has hOl'ns measuring 30 inches 
long by 17 inches in circumference at the base. 'l'his is unusually 
large. A Dlale skull from Borneo in the British Museulll mea~ures 
17·75 inches in basal length by 8·75 in zygomatic breadth. 

Distribution. Throughout Burma and the Malay Peninsu1a, also 
in the islands of Borneo, Java, and 'Bali. This species is probably 
found also in Sumatra and Siam. It extends north toNorthernPegu 
and Arrakan, and probably to the hill-ranges east of Chittagong. 

Habits. So far as is known, siluilar to those of Bos gauru8, 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 grunniens, L. Syst. Nat. i, p. 99 (1766); W. Sclater, Cat. 
p.128. 

Bos poephagus, H. Sl11ith, Griffith's An. King. iv,- p. 404 (1827). 
Bison poephagus,Hodgson, J. A. S. B. x, pp. 449, 912, xi, p. 282, xvi, 

p. 708. 
Poephag-us grunniens, Gray, List Mam. B. M. p. 153 (1843); 

Horsfield, Cat. p. 184; Ada11lS, P. Z. S. 1858, p. 529; Blyth, C'at. 
p. 158. 

Dong, Bront/-dong (wild), Pegu (tn.m~), Tibetan; Yak, Tibetan of 
Ladak and N. I{unlaun; Ban-clumr, H.; Kuch-gau, P.; Boku (old 0), 
Kutass, Kirghiz. 

The form is .massive, high at the shoulder, back nearly le\'el, not 
falling aw'ay above the hips. Legs short and thick; boofs large, 
rounded. Muzzle sruall. Ears small. No de\vlap. 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 \vith long hair, forming an enormous tuft, not descending· 
in general belo\v t he hocks. Ribs 14 pairs. Head elongate. 
}"orehead nearly flat. Horns smooth, round, slightly oval at t.he 
base in very old animals, curving outward and up\vard at first, then 
for\vard, then in \yard and up\vard, and slightly backw·ard in some 
at the end. 

Oolour dark brown, almost black, throughout, ,vith the exception 
of a lit.tle \vhite about the luuzzle, and a sprinkling of grey on the 
head and neck in old anhnals. Old bulls are reddish on the back. 

Dilnensions. According to Captain E. Smyth (J. A. S. B. xxx, 
p. ~9:3) some bulls are nearly 18 hauds (6 feet) high; the SRlne is 
stated by Prej valski and others. A bull 16! hands (5 ft. 6 in.) high 
measured from horns to root of t.ail 7 ft. 3 in.; length of tail 
(\vith hair) 3 ft. 4 in., girth round chest 7! feet. A bull \veigh~, 
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according to Prejvalski and Dalgleish, about 1200 Ibs. Basallength 
of a, large sku1l20 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 Kansn 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 Prejvalski (' 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 SUlnmer 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 tho main herd and 
remains \vith them. They feed morning and evening, mainly on a 
rough wiry grass t.hat grows in the high Tibetan valleys, and usually 
bet.ake t.hemsel ves to a steep barren hill-side, often at a great 
elevation, to rest during the day. They require plenty of ",·ater, 
and in winter ~at snow. Their powers of sight and hearing 
are far less acute than their sense of smell. They are timid 
animals, but wounded yak sometimes charge, 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 snlaller than wild yaks and vary in 
colour, many being white or piebald; the white tails are the chowris 
of India, used as By-flaps. They rut in \vinter, and be1),r young 
in autumn after a period of gestat.ion of 10 lunar months according 
to ,Hodgson. They breed freely with domestic cattle. 

342. Bos bubalus. The Buffalo. 

Bos bubalis, L, &Jst. 1{at. i, p. 99 (1766); W. Sclater, Cat. p. 129. 
Bos 81'nee, Kerr, An. King. p. 336 (1792); Gray, A. M. N. 1L (2) 

xvi, p. 230 (1855); ide P. Z. S. 1855, p. 17, pI. xl. 
Bos buffelus, Blu'1nenbach, Handb. Natu"r;esck. p. 121 (1821); W. 

Blanf. J. A. S. B. xxxvi, pt. 2, p. 195. 
Bu balus Rl'na, Hod.Qson, J. A. S. B. x, pp. 469, 912 (1841), xvi, 

p, 709; H01·s.field, C'at. p. 179, 
Bubalus buffelus, Kelaa,,'t, PJood. p. 87; Blyth, Cat. p. 163. 
Bubalus arni, Jerdon, Mam. p. 307; Blyth, Ma'ln. Birds BU1''1na, 

p,49. 
At"rla 0, At'ni ~, H.; commonly Arna bhainsa, Jangli bha'l'ns (bkains, 

tame buffalo); Mang, Bhagalpur; Mains, Bengali; Bi,," Riar, Ho-Kol; 
Gera erum'l°, Gond; Mi Harak, Cingalese; Molt, ASSRll)eSe; Siloi, Kuki 
Gubui, Rili, Ziz, Le, N aga; M'l'sip, Cachari; 11'oi, ~Ianipuri; Ky1.~·al~ 
Burmese; Pana, Karen; Ka1'bo, l\Ialny. 

2L 
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General form heavy, bJdy massive, legs thick and short, hoofs 
large. Tail reaching the hocks (but, I think, variable in length). 
Ribs 13 pairs. Hair on the body very thin, especially in old 
animals. Muzzle large and square. Head carried very low. 

Skull elongate, nasals long, forehead nearly flat. Horns very 
large, flattened, transversely rugose, trigonal in section, tapering 
slowly and gradually from the base, curving at first upward, 
outward, aud slightly backward from the plane of the face, the 
curve increasing towards the ends, where t.he horns curve in \\9ards 
and a little Ior\vards. The hornR depart but little frorn one plane 
throughout. In some (ntacroceru8 of Hodgson) the horns are almost 
straight till near the end, ,vhere they turn more rapidly upward. 

Oolour throughout dark ashy, almost black. The legs are 
sometimes \'\7hitish; in some tame forms the legs are white to the 
same height as in the Gaur. Horns black. 

Dimensions. According to J erdon (who probably took the figures 
from Hodgson) and others, the wild buffalo measures in height up 
to 61 feet, and in length from snout to root of tail lOt. 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 
'\Tayof measuring buffalo horns. The longest recorded single horn 
kno\vn, one in the British lVluseum, measures 78~ inches, which 
would give an outside s weep of about 14 feet. OO\\'S' horns ape 
longer than bulls', but of less girth. Basal length of a laJ·ge bull's 
skull 22·8 inches, orbital breadth 10·25 . 

.Di8tr·ibution. Plains of the Brahmaputra and Ganges from the 
eastern end of Assam to Tirhoot, and the Terai as far ,,'est as 
Rohilcund, the plains near the coast in Midnapore and Orissa, and 
also plains in the Eastern Central Provinces (Mandla, Raipur, 
Sarnbalpur, Bastar, and other districts) as far south as the Godavari 
and Pranhita rivers, and perhaps a little beyond. 'Vild buffaloes 
are 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 ,,'bether they 
are not descended from herds escaped from captivity. 

Varieties. Besides the t\\'O forms, one with horns approaching a 
circle (spi'roce1"us of Hodgson) and the other with horns nearly 
straight at first and turned up at the end (1nacrocer~.of Hodgson), 
there is a very distinct race of a dun colour t.hat inhabits Upper 
Assam. I have seen two heads of buns, one in Mr. Hume's 
collection now in the British l\fuseum, the other in t.he Indian 
Museum, Calcutta. These differ in the much IDore convex forehead, 
and the skull is remarlrably short in front of the orbits, the nasals 
being shorter than the distance from their posterior end to the 
vertex, whilst in ordinary buffaloes they are longer. This difference 
is so great that the form requires a distinctive name, and may be 
called Bos bubal~s, var. !uZ.Vu,s, or the dUll buffalo. 
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Habits. The wild buffalo keeps chiefly to level ground and 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 Dlornillg and evening as a rule), and lie down, genera1ly 
in high grass, not unfrequently in a marsh, during t.he day; they 
are by no means shy, nor do they appear to shun the neighbourhoocl 
of man, and they commit great havoc amongst growing crops. 
Sometimes a herd or a solitary bull wi1l take possession of a field 
und keep off t,he men who own it. In fact buffaloes are by far the 
boldest and Inost savage of the Indian Bovidm, and a bull not un­
frequently attacks without provocation, though, probably on the 
principle that a council of war never fights, a herd, alfhough all will 
gallop to within a short distance of an intruder and make moat 
formidable demon~trations, never, I believe, attacks anyone who 
does not run away from them. A \vounded animal of eit.her sex 
often charges, and has occasionally been known to knock an elephant 
down. Buffaloes retain their courage in captivity, and, as mentioned 
already (ante, pp. 63, 67), a herd will attack a tiger or other 
dangerous animal without hesitation, and, although gentle \vitb 
those they kno\\r and greatly attached to them, they are inqlined to 
be hostile to strange men and strange animals. Whether wild or 
tanle they delight in \vater, and often during the heat of the day 
lie down in shallo\v places with only parts of their heads above the 
surface. 

Fe\\7, if any, tame animals have changed less in captivity than 
buffalo~s. Unlike the yak and gayal, they never breed with tame 
cattle (B. indicu8), although the cows often pair \vith \vild bulls 
of their own species. Tame buffaloes are chiefly kept for milk and 
for draught. They have been intr9duced throughout many of the 
warmer parts of the Old World, and even in Italy, whither they \vere 
brought in the sixth century (Griffith's Ouvier, iv, p. 381). Both 
wild and tame rut in autumn; the females gestate for 10 months 
(10 mo~ths and 10 days according to some), and bear one or two 
young 111 summer. 

Genus OVIS, Linn. (1766). 

Syn. Amrnotragus, Blyth (lS40); Pseudols, Hodgson (1846); Ga­
provis, Hodgson (1847). 

Tail short in all wild Asiatic forms. Suborbit.al gland and 
lachrymal fossa usually present (wanting in O. nahu'ra). Inter­
digital glands present on all feet. Inguinal glands present. No 
mufHe. No beard on chin, but frequently long hair on neck. 
Mammre 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 

2L~ 
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latter including the parietal region, meeting at about a right angle. 
Occipital plane very fiat. Horns in both sexes, very large in males, 
lnuch 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. nahura is an exception). 
Vertebrre: o. 7, D. 13, L. 6, S. 4, C. 10-14. 

Wild sheep are found in the Palrearctic and N earctic regions, one 
species ranging into Sind and the Punjab. The structural differ­
ences from the genus Oapra, com prisillg the true goats, are very 
snlall, and one species, O. naltura, 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 diffe.rent breeds of European tame 
sheep varies from 144 to 150 days, but, arcording 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. 

Synopsi.s of Indian Species. 

A. N orm·al ; suborbital glands present, horns with 
a circlllar or spiral curve. 

a. Very large; adults exceeding 42 inches in 
height at shoulder. 

a' Horns in male never exceed one circle . 
b. Horns in male considerably exceed a circle. 

b. Size m'Oderate ; adults not exceeding 36 inches 
in height • .. . .... i. ., 

B. Abnormal; no suborbital glands, curve of horns 
S-shaped ... • ••. • 

O. hodgsoni, p. 494. 
O. poli, p. 496. 

O. vignei, p. 497. 

O. nahul'a, p. 409. 

343. Ovis hodgsoni. The great Tibetan Sheep. 

Ovis nayanr, Hodgson, As. Res. xviii, pt. 2, p. 135 (1833), partinz. 
Ovis hodgsoni, Blyth, P. Z. S. 1840, p. 65; ide A. M. 1t~ H. vii, 

p. 190 (1841) ; Sclater, P. Z. S. 1860, p. 129; V. ~ B. Brooke, 
P. Z. S. 1875, p. 520; W. Sclaier, Cat. p. 136. 

Ovis alnmonoides, 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. 668. 

Ovis alDmon, Horsfield, Cat. p. 176; Blyth, Cat. p. 177; Blanford, 
J. A. S. B. xli, p. 40, nee Capra ammon, L. 

Capl'ovis argali, Adal1~s, P. Z. S. 1858, p. 527, nee Ovis argali, Pallas. 

J\Tyan 0, Nyannlo ~,Ladak; 1{yang, J\Tyand, Hgan, 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. \vhi.te ruff, and there is a dark crest of hair, 
not so long as the ruff, along the ba-ck of the neck to the with~rs. 

Horns in male very massive, coarsely wrinkled transversely, 
subtriangular in section, but \vith the edges, especially the fronto­
orbital, much rounded, the orbital and nuchal surfaces very much 
broader than the fronta1. The curve is n spiral, the two horns 
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diverging very slowly, tips turned very little outwards, and the 
\vhole 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. . 

Oolour gr~yish brown above, paler and whitish below. In male8 
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 3~ to 4 feet, females 
not much less. Length from'nose to rump (skins), males 6 to 6! feet, 
females 5! ; tail \vithout hair 1 inch, \vith hair 3 ; ear 6 ; 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 tbere 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 lengtb, but rarely 
exceed 18 . 

.Distribution. The plateau of Tibet from Northern Ladak to th~ 
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 "alleys aud low stony slopes. In summer the rams are found 
in small parties of from 3 or 4 to about 15, apart from the e\ves. 
The rutting-season is in winter; at this time the great sheep in­
habit the lo,ver and more sheltered Tibetan valleys. The young 
are born about Mayor June. 

No animal is more ,,·ary. 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, t.he great Tibetan sheep is one of 
the most difficult of all animals to stalk or shoot. 

Ovis lrookei (P. Z. S. 1874, p. 143; 1875, p. 521) has no\v 
been ascertained to be a "dId hybrid between a male O. hodgsoni 
·and female o. 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 t·aken possession of a small flock of O. vignei ewes, and bred 
with them. The converse, a hybrid between the male O. vignei and 
female o. llodgsoni has also been shot by Major C. S. Cumberland 
(P. Z. S. 1885, p. 851). The hybrid in the latter case \"as found 
with a flock of O. hodgsoni. 

Ovis ammon, L. sp. (0. argali, Pall.), inhabits plateaus in 
Northern Mongolia, and perhaps in Southern Siberia. It is nearly 
allied to O. hodgsoni, but appears to have no ruff. 
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344. Ovis poli. The great Pamir Sheep. 

Ovis poli, Blytll" P. Z. S. 1840, p. 62; ide A. M. N. H. vii, p. 195, 
pI. v, fi{!s. 1,2,3,4; Stoliezka, P. Z. S. 1874, p. 425, pI. liii; 
Biddulph, P. Z. S. 1875, p. 157; ide P. A. S. B. 1879, p. 280; 
Scully, P. Z. S. 1881, p. 209; Blanford, P. Z. S. 1884, p. 326; 
W. Belater, Cat. p. 133. 

Ovis l>oli and karelini, Bel;ertzo/f, Turk. Jev. pp. 84-102, 149, 
pIs. I-vi (1873); £d.· A. M. N. H. (4) xviii, pp. 171, 210, 217, 220 
(1876); V. ~ B. Brooke, P. Z. B. 1875, pp. 512, 514; Blanford, 
Ya1·k. Miss., lIfa1n. pp. 80, 83. 

Kuellkar 0, Mesh ~, W nkhan; Kuh'u or Gu?ja 0, Arkar ~, Turki 
(E. Turkestan). 

Closely allied to O. ltodgso'ni, from which this great sheep is dis­
tinguished chiefly by the form of the horns, partly by colour. , It 
has a ,vhite ruff on the throat and dark crest on the nape. '[he 
horns in adult males are enormous, less in girth than in O. hodgsoni, 
but much longer, each forlning a spiral of considerably more than 
a circle. Horns in the female com pressed, very similar to those 
of O. ltodgsoni. 

Fig. 161.-Skull and horns of Ovis poll. (GuIde to the Galleries of Mnrunlslia, 
., British Museum.) 

()olour. Upper parts rather light brown or hoary brown, more or 
less t.inged ,vith rufescent, especially towards the border of t.he 
darl\: area, n darlrish line of slightly lengthened hair from the nape 
to the ",ithers. Lu,ver parts, \vith the fore part of the neck, muzzle, 
chest, legs, and rump, including the tail, \vhite; a dark mark some­
times on the tail. In summer the colour is probably darker and 
bro\vner. In fenHl.les the neck is brown in front. 

Di'lnensions of nn adult male with 48-inch horns :-height at 
shoulder 44 inches; length of head 13'25; from horns to tip of 
tail 62 ; tail \vith hair 5'5, without 4; length of ear in front 4-75 ; 
girth round chest 51'5 (Stoliczlca). Basal length of a good skull 
12'7, breadth across orbits 7'5. Females are not much smaller 
than males. Good horns of rams measure 50 to 60 inches round. 
t.he curve and abbut 15 in girth at the base, the ext.reme recorded 
measurements being 75 and 16'75. Severtzoff estimates the 



OYIS. 4~7 

weight of an old male at about 600 Ibs., but he did not \\reigh 
one. 

Distribution. The high Panlir and the plateaus west and north 
of Eastern Turkestan, extending to the Alai.: This sheep only 
comes \"\,ithin Inc;li~n limits in Hunza, north of Gilgit. 

Habits. Precisely similar to those of o. hodgsoni. The rutting­
season is in Decenlber and January. Some herds at this time are 
large. 

345. Ovis vignei. The Urial or Sha. 

Ovis vignei, Blytl~, P. Z. S. 1840, p. 70; ide A. M. N. H. vii, p. 251, 
pI. v, fig. 9 (1841); Hutton, J. A. S. B. xv, p. 152; Horsfield, 
Cat. p. 175; Selater, P. Z. S. 1860, p. 127, pl. lxxix; Scully, 
P. Z. S. 1881, p. 209; W. Sclater, Cat. p. 139. 

Ovis cycloceros, Hutton, Calc; Jour. N. H. ii, p. 514, pI. xix (1842) ; 
Selater, P. Z. S. 1860, p. 128, p1.1xxx; Blyth, Cat. p. 177; Je'rdon, 
M am. p. 2H4; Blan/mod, Eastern Persia, ii, p. 87; Tko 1n as, Tr. 
L. S. (2) Zool. v, p. 63; W. Selater, Cat. p. 138. 

Ovis montana, Cunninglla'Jn, Ladak, p. 19U, pI. vii (1854), nee G. 
Ouvier. 

CaJlfovis vi~~ei, Adams, P. Z. 8. 18.5~, p. 526. . 
0"18 blanfordl, HU1ne, J. A. 8. B. XlVI, pt. 2, p. 327, pI. IV. (1877). 

Gtlck 0, Misll. ~,P.; Shd (SJuipo 0, Shamo ~), Ladak; U'J·in, Astor; 
Kolt-i.d(tJnba, Afghanistan; Koch, Gad 0 ,Garand ~, Baluch and Sindhi; 
KlIr 0, Gad ~, Brahui; Uridl, Punjab. 

Fig. ] H2.-Skull and horns of Ovis vignei (Salt Range variety). 

Fur (loarse, close and short. Tail short. A dult rams have a 
gular ruff of long hair commencing behind the chin in two lobes, 
\vhich immediately unite and extend down the middle of the 
throat to the chest. 

Horns in male coarsely wrinkled transversely, triangula.r in 
section; orbital and nuchal surfaces not very much broader thUD 
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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 11 circle. Horns of females 
are short and nearly straight. 

Oolour above in summer rufous grey or fawn, in wjnter light 
greyish brown; lower parts, limbs, buttock, and tail whitish or 
white; ruff 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 ,vhite. A patch 
behind the shoulder black or blackish, sometimes a blackish lateral 
line and markings outside the lilnbs. Females and young males are 
almost uniform greyish brown, paler beneath. 

Di1nensions. Height of a male 32 inches, length 48, tail 4. 
Soule Ladak specimens are larger and are said to be 3 feet or 
more in height. A male Ladak skull measures 9·~5 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 Dlaximum recorded 
length and girth being 37·75 and 11·5. 

Distribution very wide. The sha is found in La ilak and Zaskar, 
and, according to information obtained by Mr. Hume from Mr. 
Dalgleish, considerably farther east ill Northern Tibet, at elevations 
of 12,000 to 14,000 feet, and it ranges through Astor and Gilgit, 
\vhere it is ]tno\vn as urin, to Afghanistan. The Astor animal 
is the typical O. vignei. The urinl, which I no\v regard as identical, 
is found in the Punjab Salt Range and in places throughout the 
ranges \\·est of the Indus in the Punjab and Sind do\vn to the sea­
level. To the ,vestward this animal is found throughout Afghan­
istan, Bal uchistan, and Southern Persia. 

Va1'ieties. Until recently I believed, as Sclater, Blyth, J erdon, 
and others did, that the Ladak sha, O. vignei, \vas distinct from the 
Punjab, Sind, and Baluchistan urial, usually kno\vn as O. cycloceros. 
But an examination of the series of skulls collected by Mr. Hume 
sho\vs the impossibility of distinguishing the t\VO by the horns. 
The shu 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 ruff, too, is said to be much less developed. According to 
some l\{S. notes for which I am indebted to Mr. Hume, horns 
of uridl scarcely ever exceed 10 inches in girth at the base, whilst 
sha horns are sOlnetimes bet\veen 11 and 12 in circumference. 
Judged by this test, as Mr. Hume has pointed out to me, the 
typical O. C'lJcloceros of Hutton is identical with o. vignei, and 
the slnaller 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 speciInens. 
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o. blanfordi is·a variety of the urhU 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 O. viynei. 
This character, I am now convinced, is not of specific importance, 
and in this view Mr. Hnme 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 Persin" 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 sUlnmer. 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 \vith 
\\'onderful ease. Their alarm cry is a shrill whistle, their usual call 
a Idnd 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. 1863, 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 in 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 ~pecies has bred freely with 
tame sheep. The occurrence of wild hybrids with O. hoclgsoni has 
been noted in the account of the latter. The flesh of o. vi!lnei is 
excellent. 

346. Ovis nahura. The Bha'ral or blue Wild Sheep. 

Ovis nayaur, Hodgson, As. ReB. xviii, pt. 2, p. 135 (1833). 
Ovis nahoor, Hodgson, P. Z. S. 1834, p. 107 ; ide J. A. S. B. x, p. 231, 

pIs. i, ii, p. 913, xi, p. 283 ; ~~late~·, P. Z. S. 1860, p. 129; M.-Ed1.l). 
Reck. Mam. p. 357, pIs. lXVlll, IXIX; W. Selater, Cat. p. 140. 

Ovis burrhel, Blyth, P. Z. S. 1840, p. 67; ide A. M. N. .H. vii, 
p. 248; ide J. A. S. B. x, p. 868. 

Ovis nahura, Gray, List Mam. B. M. p. 170 (1843); Blyth, Cat. 
p. 178; Jerdon, Mam. p. 296; Blanford, J. A. S. R. xli, pt. 2, 
p. 40; ide Yark. Miss., Mam. p. 85, pI. xiv. 

Pseudols nahoor, Hodgson, J. A. S. B. xv, p. 343, xvi, p. 702; 
H01'sfield, (}at. p. 176; Adants, P. Z. S. 1858, p. 527; Lydekker, 
J. A. S. B. xlix, pt. 2, p. 131. 

Bkaral, Bharar, Bkarut (males often Menda, a ram), H.; Na, Sna, 
Ladak; Wa, War, Sutlej ""'alley; Nervati, Nepal; Nao, Gnao, Bhotia. 

Hair of uniform length throughout, no trace of mane or ruff. 
No suborbital glands nor lachrymal fossro, but interdigital and 
inguinal glands present. Ears short. Tail longer than in O. vignei 
and o. hodgsoni. 

Horns in males rounded at the base or subquadrangular, nearly 
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smooth, with transverse strire, arising close togetber, curving 
Qut\vards, first upwards, then do\\~wards, and lastly backwards. In 
feluales the horns are short, slightly curved up\\Tards and outwards, 
:suboval in section, the longer diameter across the head. 

Oolour bro\vnish grey above, much browner in summer, slaty grey 
with a brownish ,,,ash in winter. Lo\vcr parts, inside and back of 
limbs, and buttocks as far as base of tail white. In adult males 
the face, chest, a stripe do\vn the front of alllimbs, bl'lt broken by 
white at the knees in the fore lim bs, a band do\vn the lo,Yer part 
of the side bordering the ",hite of the belly, and t.he terminal t\\-O­

thirds of the tail black. The black l11arkings on the face, chest, 
and sides are \VRlltillg in felnales. 

Fig. lQ3.-0vis ?laltill·a. 

Dimensions. Height at shoulder in males about 3 feet, lengt.h to 
root of tnil 5, tail 7 inches; horns about 24 round curve, girth at 
base about 11 ; the greatest recorded dimensions being lengt.h 32-1 
and 30·5, girth 13; basnllength of skull 9·5, breadth across orbits 
5·6. Felnales considerably smaller in all dhnensions. 

Distribution. Tibet from near Shigar in Baltistan, and near Sanju 
S.E. of Yarkanrl, to l\foupin, and from the main Himalayan axis, or 
in places the high ground south of it, to the I( uenlun and Altyn 
Tagh. Never found below about 10,000 feet. In summer usual1y 
seen about 14,000 to. 16,000. 

This animal in structure is quite as llluch allied toOapra as to Ovis, 
and is referred to t.he latter genus mainly because it resembles sheep 
rather than goats in external appearance, and hence has been gene-



CAPRA. 501 

rally classed with the fornler. Hodgson distinguished it as Pseudols, 
and there is murh to be said in favour of the distinctipn, but the 
sheep and goat~ are so nearly allied that an intermediate generic 
form can scarcel V be admitted. 

Habits. In habits as in structure the bharal 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 precipitpus cliffs, 
and 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 and. females being generally found apart in the summer, but 
frequently associating together at all seasons. The herds ]{eep to 
high open ground above forest and never enter bush even. They 
feed and rest alternately during the day; o\l7ing to their colour it 
is peculiarly difficult to make them out \\'hen they are lying do\vn 
amongst stones. Their flesh is excellent, especially about September, 
w hen they are in good condition. 

The bharal is easily tamed if taken young, and bas bred freely in 
t.he Zoological Gardens, Regent's Park. The period of gestation bas~ 
Dot, ho\vever, been accurately determined; it is 160 days according 
to Hodgson. This animal has never been known to breed \"ith 
tame sheep. 

Genus CAPRA, Linn. (1766). 
Syn. Hircus, Bodd. (1785); Ibex, Hodgson (1847). 

Size moderate. Tail short. No suborbital nor inguinnl glands. 
Interdigital glands \vnnting or confined to fore feet. No distinct 
mufBe. A beard l)resent in all Indian species. MaDlmre two. 
Callosities on the knees and sometimes on the chest. l\'lales ll'ith 
a peculiar strong odour. 

Skull broad at the orbits and narrowing rather suddenly in front, 
the occipital and frontal planes Dleeting 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 froln the vertex and rising above the continuation of 
t.he frontal plane, scltuit.ar-shaped or spiral, more or less compressed 
and angu]ate. Vertebrre: C. 7, D. 13, L. 6, S. 3-4, C. 9-13. 

The true goats are almost confined to the Palrearctic region. All 
live in herds, the males sometimes keeping apart from the females 
and occasionally being found solitary. All haunt steep cliffs and 
nre splendid climbers, and all browse largely. They are very ll7ary 
and active. The period of gestation in tame goats is about 160 
duys (Hodgson, J. A. S. B. xvi, pIs. 1020, 1021, &c.), and is 
probably similar in their ,vild allies. 
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Synopsis of Indian Specie8. 

A. Horns scimitar-shaped. 
a. HOl'ns compre~sed in front. " •. .•• ... C. ce9a9)~, p. 502. 
b. Horns of males flattened in front, with 

knobs at intervals. . • • •.• 
B. Horns spirally twisted •••. . .• •• 

O. sibirica, p. 503. 
C. jalcQ'lleri, p. 505. 

Remains of a goat, closely allied to O. faZconeri, are found in the 
Plioc~ne Si waliks, and traces of another species in the beds of 
Hundes in Tibet. 

347. Capra mgagrns. The Persian 'lvild Goat. 

Capra rogngl'US, G1nelin, Syst. Nat. i, p. ] 93 (1788); Hutton, Calc. 
Jour. N. H. ii, p. 521, pl. xix; ~·d. J. A. S. B. xv, p. 161; Blyth, 
Cat. p. 176; Blanford, J. A. 8. B. xliv, pt. 2, p. 15; ide Eastern 
Persia, ii, p. 89; Danford, P. Z. S. 1875, p. 458; Sclater, P. Z. S. 
1886, p. 315, pI. xxxi; W. Belate,., L"at. p. 142. 

1Egoceros rogagrus, Kotschy, Vern. zool.-bot. Vel'. Wien, iv (1854), 
p.201. 

Capra caucasica, Gray, List JJ:~am. B.: M. p. 167 (1843); Adams, 
P.. Z. B. 1858, p.' 525, nee Guldenstadt. 

Capra blythi, Hume, P. A. S. B. 1874, p. 240. 
Pd,~ang 0', Boz ~ (generally Boz-pdsang) , P.; Borz, Afghan; Sair, 

Sarah, PhashtOn, Pac/tin, 0 Borz-KuktO, Baluch; Gltank 0, Hit, Haraj ~, 
Brahui; Tel', Sarah, Sindhi; Sind ibea: of European sportsmen. 

Male with a beard on the chin only, and \vith the hair on the 
back of the neck and on the shoulders rather longer jn winter. 
At this season a soft underfur is developed in all individuals 
inhabiting cold climates. 

Horns of male scimitar-shaped, curved back\vards, 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 Dluch smaller, 
erect, curved slightly backwards, farther apart at the base than in 
the nlale, slightly compressed, oval in section and ribbed. 

Oolou'r brownish grey in winter, yellowish or rufous-bro\vn 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 t.hroat, 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 61'5, tail with hair 5 (Hutton). 
]"emales are less, and both sexes in Lo\ver Sind are usually small. 
Basal length of a male skull 9-2, orbital breadth 4'8. Good horns 
lncasure 40 inches round the curve, the extreme length kno\vn 
being 52'5, with It basal girth of 7, in a specimen killed by General 
Marston in the Karachi hill-tracts. 
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Distribution. The hills and mountains of South -,,'estern 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 Borth-east of the Bolan Pass and Quetta, as it is replaced by 
O .. lalconeri. Specimens of a ",ild hybrid between the two were 
obtained by the late Sir O. B. St. John on Takatu near Quetta. 
This goat, \\7hich 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 ill Persia. 

Habits. The wild goat of Sind and Baluchistan inhabits barre~ 
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 
gou,ts, as Hutton has pointed out, a peculiar power of stopping 
short and balancing itself 011 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, are produced at a 
tinle, 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 ~amous 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 European writers as Pazen or Pasen, evidently a cor­
r~ption of the Persian name. The Oapra bezoartica of Linnmus 
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 O. agagrus is one of the species, and 
probably the pri~cipal, from which tame goats are derived. 

348. Capra sibirica. The Himalayan ibex. 
Capra sibirica, Meyer, Zool. Annal. i, p. 397 (1794); Blyth, Cat. 

p. 176 ; Jerdon, Mam. p. 292; Blanford, Yark. Miss., Mam. p. BO; 
Scully, P. Z. S. 1881, p. 208; Aitchison, Tr. L. S. (2), Zoo I. v, 
p. 64; TV. Sclater, Oat. p. 143. 

Himalayan ibex, Blytk, P. Z. S. 1840, p. 80. 
Capra ibex, Hodgson, J. A.. S. B. x, p. 913, xi, p. 283, nee Linn. 
Capra sakeen, Blyth, J. A.. S. B. xi, p. 283 (1842). 
JEgoceros skyn, Wagner, Sckreb. Siiugetk. Supp. iv, p. 491 (1844). 
Capra himalayana, Sekinz, Syn. Mam. ii, p. 463 (1845); A.danls, 

P. Z. S. 1858, p. 523. 
Ibex sakin and sibirica, Hodgson, J. A. S. B. xvi, p. 700. 

Skin or Sakin 0, Dabmo or Danmo ~, Ladak; Kat1, Kashmir; 
Tangrol, KuIu; Buz, Kunawar; Skiu, Balti. 

Build rather heavy, legs short. Male with a profuse beard 
confined to the chin, and \vith a ridge of coarse dark hair along the 
back. Hair coarse and brittle, with, in winter, dense soft woolly 
underfur (pashm or tus). 
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Horns scimitar-shaped, curved backwards, diverging, the points 
sometimes converging slightly; nearly triangular in section, the 
anterior surface fiat, with large knobs nt tolerably regular intervals, 
hinder edge compressed. IIi the fema1e the horns are much 
smaller, set wider apart., rugose, almost riuged, oyal in section at 
the base, compressed above, curving slightly back"7ards. 

Oolour in summer brown, scarcely paler beneath, ~ld males being 
chocolate, with patches of dirty white on the back. In ,,-inter the 
general colour is yello\vish white, tinged with brown or greyish. 
There is generally a dark band on the back. Legs dark. Beard 
and tail dark brown. 

Dime'Mions. Height of males at shoulder about 40 inches; females 
one-third smaller (Kinloch). Basal length of a ulale skull 10-8; 
orbital breadth 6. Good horns of nlales measure 40 to 45 inches 
round the curve; the greatest recorded length i~ 54 \vith a girt h of 
11·5 inches above the lowest knob. }'emale borns meaSUl-e 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 "yinter vesture. 
Ibex from Siberia and from the Thian Shan Mountains north of 
Kashgarh have the abdomen and the back of the carpus and tarsus 
white, contrasting stron~ly with the front of the legs, ""hich is very 
dark bro\vn. Colonel Biddulph, to whom I am indebted for calling 
my attention to this character, is of opinion that the Thian Shan 
animal is true O. sibirica and the Himalayan one distinct, in which 
case the latter would take the name of C. sctkin. I have only been 
able to ~xamine one undoubted Himalayan skin, and cannot say 
if the difference is constant. 

Mr. R. A. Sterndale has described and figured (J our. 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 o. sibil'.ica ; there are no 
knobs except near the tips. In section the horns resenlble those of 
O. sibirica. Three specimens are recorded, and it is suggested t.hey 
may come from the country west of Kashmir. Mr. Sterndale 
proposed to call this wild goat o. dauvergnei if new. 

Distribution. The nlountain ranges of Central Asia fronl the Altai 
to the Himalayas, and from the neigh bourhood of Herst to Kumaun. 
The ibex occurs in most of the high ranges north of ICsshmir, but 
not in the Pir Panjal, and it also inhabits the higher Himalayas as 
far east at all events as ,the source of the Ganges. It is not kno\vn 
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 ,vhen in Northern Sikhim, 
I heard from Tibetans of an animal, probably this species, inha­
biting the mountains north of Shigatze, and Hodgson obtained 
sitnilar information as to its occurrence north of Lhassa and 
Digarcbi. 

Habits. The ibex of the Himalayas is found on and about pre­
cipitous cliffs at high elevations close to the sno\v at all seasons. 
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Its habits have been \\'ell described by Aclanis, Kinloch, and others. 
O\ving to the protection afforded by its thick underfur, it is but 
little affected by cold, and " even during the winter ibex do not as 
a rule descend very lo\v, but resort to places ·where, from the 
steepness of the hill-side, snow does .not lie in any quantity r At 
this season males and females herd together, but as the snow melts 
and the tiule (May and J nne) for the birth of the young approaches, 
the old males forsake the females altogether, and, as . the summer 
ad vances, 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 the 
herds, the rutting-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 very 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 
th"m. In places where they have been much disturbed, one or two 
of the herd usually keep a sharp look out while the others are 
feeding, and on the slightest suspicion of danger the sentries utter 
a loud \\1histle, which is a signal for a general rush to the neare8t 
rocks." 

The female has one or t\VO young. Many of these animals are 
killed for the sake of obtaining the soft woolly underfur, which is 
woven into cloth, and used for lining articles of dress. 

349. Capra falconeri. The MarlclLor~ 

..tEgoceros (Capra) falconeri, Hiigel, JfTagner, lrliinek. gel. Anz. ix, 
p. 430 (1839). 

Capra megaceros, Hutton, Calc. Jour. N. H. ii, p, 535, pI. xx (1842) ; 
~d. J, A..S.B. xv, p. 161; Blyth, Cat. p. 176; Jerdon, Ma1n. p. 291. 

Capra falconeri, 1Iugel, Kasehm£l', iv, p. 579, pI.; Blanfo1'd, J.A. S. B. 
xliv. pt. 2, p. 17; Scully, P. Z. S. 1881, p. 209; Belater, P. Z. S. 
l886, p. 317; 1V. Belater, Cat. p, 145. 

Hircus megaceros, Ada'lns, P. Z. S. 1858, p. 525, 
Capra jerdoni, Hunze, P. A. S. B. 1874, p. 240. 

Mdrkhor (snake-eater), Afghanistan, Punjab, and S. Kashmir; Rdcne 
(Rdpho-che 0, Rd'lva-clle ~), Ladak; Ifezkuh, Matt, 0, Hit, Haraf ~, 
Bl'ahui; Packin, Sara, 0, Buzknhi ~, Baluch. 

Beard in old males long and copious, extending from the chin 
do\vn to the breast; in females and young males short, confined 
to the chin. Little or no underfur. Horns of males compressed, 
close together at the base, spirally wound, sharply angulate in 
young animals both in front and behind, more rounded in front at 
the base in old animals; t.he anterior keel turns out\\'ards at first 
in each horn. In some the horns fornl an open spiral like that of 
:t corkscre\v, in others each horn is straight and conieal, with the 
two keels ,,·inding round it, like the worm of a scre"7. Horns of 
females short, co m pressed, spiral. 
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Oolour in summer rich reddish brown, in winter grey; hair of 
the body long, white at the base with brown tip~, lower parts paler, 
sometimes whitish; carpus and tarsus ,,7ith a dark stripe in front, 
tail clark brown. The young are greyish brown throughout, with 
a darker stripe down the back. Beard black in front, light gr~y 
behind, said in the young to be black throughout. Old males In 
summer look whitish throughout. 

lJimensions. An old Gilgit male measured by Colonel Biddulph 
,vas 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 measure~ ,10 inches in basal length, 11-25 in extreule 
lengt.h, and 7-5 in orbit.al breadth. The length of the horns ,'uries 
in different variet.ies. 

Fig. 164.-Head of O. Jalconeri, Astor 
yare (Copied from the figure of the type in 
Hugel's' Kaschmir.') 

Fig. 165.-Head of C. /alconeri, Fir 
PanjHI var. (Copied from Kinloch's 
, Large Game Shooting.') 

Distribution_ The Pir Panja,l ranges south of Kashmir (not east 
of tlle Chenah) and the ranges of Baltistan, Astor, and Gi1git to the 
north. Hazara, and many of the hill ranges of Afghanistan, 
amongst others the Suleman range as far south as Gendari Hill 
near Mithankot, also Takatll and Chehiltan near Quetta. 

Va1~etie8_ Throughout the Bovidce no species varies to so great 
an extent in the fornl of the horns as the markhor, and those who 
have seen but t\yO or three varieties naturally regard them as be­
longing to distinct species. Four varieties are \l1orthy of notice :-

1. The true Oapra falconeri of Astor and Baltistan. (Fig. 164.) 



CAPRA. 507 

This has luassive borns forming a very open spiral, never exceed­
ing 1~ t.urns. 

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 O. 'Ynegaceros 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) curye; horns of 60· inches are said to occur. 

4. The Suleman race, for "7hich the name of o. jerdoni was pro­
posed by Mr. Hume. (Fig.167.) Many, perhaps most horns of this 

Fig. 166.-Head of Capra falconC'l'i, 
Cabul ,"are (Copied from Hutton's 
figure of O. megaceros.) 

Fig. 167.-Head of Capra .fqt. 
coneri, Suleman val". (C. ierdoni, 
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 beads, however, show a complete 
passage into the Cabul form. The longest recorded horns of the 

2M 
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Sulema,n 'lnnrkhbr \Vere 36 inches in length straight and 49 round 
the curve (beginning behind), girth at base 10·5; the main ridge 
made 3 § tutns. This race is said to pe 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 nn 
open spiral. 

The acconlpanying figures (pp. 506, 507) 8how the variation in the 
horns·, but it 11lust not be forgotten that intermediate varieties occnr. 
It is true that heads froln one locality are, as a rule, similar to each 
other, but \vhen 11 series from various places is examined it appears 
to me impossible to dra\v 11 line between the different types. 

Hctbits. These vary with the character of the gl90und. I{inloch 
says :-" Unlike ibex, \vhich keeps to the rugged crags and steep 
ravines above the limit of the forest, t.he markhor delighta in rocky 
forests, and although it occasioDully comes out into the open glades, 
it seeks conceahnent as lnuch as possible." Like other goats it 
generally occurs in herds, and keeps much to steep rocky cliffs. In 
Afghanistan, ~ here forest is, as a rule, wanting, the markhor is found 
in stony ravines and on ste~p hin-sides, and is found in some places 
at a low elevation. Wherev'er it inhabits high ranges it is usually 
driven to the valleys when heavy snow falls, and Col. Biddulph, who 
has noticed that t·he se~siti veness to cold sho\vn by this goat is due 
to it.s wanting the "TooDy underfur or pashm, so greatly developed 
in Capra sibirica, tells me that he once found and captured an adult 
male markhol', driven do\vn by snO\\T, in his garden at Gilgit. 

The markhor is in appearance by far the grandest of all \\-ild. 
goat,s, and although it attains a considerable weight, no species' 
excels it in agility and skill in climbing difficult and dangerous 
ground. Hutton, \vho had both this species and o. cegagrus in cap­
tivity, gave the pahn to the luarkhor for agility, and Mr. H. Little­
dale, after hunting Dlarl{hor, remarked -on the heavier build of the 
ibex which he met \vith in Astor. . ' 

The young, one or t\VO in number, are produced about May and 
June in Astor and Gilgit. M arkhor have repeatedly. bred in COll­

finement \\,ith domestic goats, and it \\'3:S at one time supposed 
that the tame races \vith spiral horns were derived from O.falconeri. 
It is not improbable that some are thus descended. But the spiral 
in tanle goats is ahnost always in the reverse direction to that 
fonnd in mn.r]rhor, the anterior ridge in the tame animals turning 
in,vnrds at first in each horn. I have, however, seen exceptions; 
there is one frolll Nepal in the British l\fuseum. 

Genus HEMITRAGUS, Hodgson (1841). 

A, smaH mnffi~. Mammro 4 or 2. No suborbital, inguinal, nor 
interdigital glands. No beard. Males odorous. 

~kull long and narro\v, orbits scarcely projecting. Occipital 
plane fiat, lneeting the frontal at a right angle dr rather Jess. 
lIorns close togp,ther at the base, snlall (rarely exceeding 15 or 16 
inehes), not. very lnuch lnr'ger in Inales than ill fenutles, rOlnlnencing 
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inthe same plane as the forehead and curving backward, compressed, 
angulate in front. Other\\,ise as in Oapra. 

This genus is by many naturalists united to Oapra, 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. 

IIorns flattened externally. l\fammre 4.. H. iemlaicus, p. 509. 
Horns convex externally. Manlmre 2. H. hyloc1"'l·us, p. 511. 

A fossil species, H. siualensis, has been found in the Pliocene of 
the Ahvaliks. 

Fig. 168.-Hernitrag'Us iemlaiclts. 

350. Hemitragus jemlaicns. The Tehr or Tahr. 
Capra jemlahica, Ham. Smith, Griffith's An. King. iv, p. 308, pI. 

(1827); Selate',., P. z. S. 1886, p. 317; JV·. Selater, Cat. p. 146. 
Capra jharal, Hodgson, As. Res. xviii, pt. 2, p. 129, pI. (1833); ide 

P. Z. S. 1834, p. 106; ide J. A. S. B. iv, p. 491. 
Capra quadrimnmmis, Hodgson, J. A. S. B. iv, p. 710; v, p. 254. 
Hemitragus q.uadrimamnlis vel jharal, Hod.qson, J. A. S. B. x, p. 913. 
Hemitragus Jemlaicus, Adarl1s, P. Z. S. 1858, p. 523; B~yth, Cat. 

p. 175; Jerdon, Ma'ln. p. 286; Blanford, J. A. S. B. xli, pt. 2, p. 40 ; 
Lyrkkker, J. A. S. B. xlvi, p. 286. 

Tehr, Jekr, "r estern Hbnalayas; Kras, Jagla, Kashmh~i; Jhula 0, 
Tahrni ~, K unRwar; Esbu, Sutlej above Chini; Kart, KuIu, Ohanlba, 
&c.; Jlulrai, Nepal. 

I-Iair on head short, on body longer, und on the neck, shoulders, 
2M~ 
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and breast so long in old males as to form a shaggy mane reaching 
to below the knees. ~rail short, depressed, nude below; knees and 
breast callous. .Four mammre. 

Head long, face narrow and straight; nasals narrow. Horns 
almost touching or touching at the base, slightly wrinkled trans­
verse]y, greatly compressed, flattened on each side, more rounded 
but still slightly flatt,ened towards the base behind, strongly com­
pressed and furnished \vith a distinct nodose keel in front, diverg­
ing from the base, curved sharply back\vards, converging again a 
little at the tips. 

Oolour rich dark brown or reddish bro\\'n, old males much darker; 
the fur pale at the base, dark brown to\vards 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, do\vn 
t.he back. The backs of t.he limbs pale or rusty red in males. 
Young animals are greyish bro\\-n; kids are said to be very pale. 

Dinl,ensions. Height of a male at should~r 36 to 40 inches, nose to 
root of tail 4 ft. 8 in., tail wtthout hair 3·25, with hair 7. Extreme 
length of skull 10·75, orbital breadth 5·4. Horns 12 to 15 inches long 
outside the curve; extreme measurement recordecl16·5, with a basal 
girth of 11·5. Females are much smaller, and the horns seldom 
exceed 10 inches in length. 

Dist'ribution. Throughout the Himalayas from the Pir PanjtH 
to Sikhim (I have skins from the latter, obtained by Mr. Mandelli), 
in the higher forests. 

Habits. Col. Kinloch'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 \vhich are more or less clothed with trees. 
Female tahr may be frequently found on open ground; but old. 
males hide a great deal in the thickest jungle. Nearly perpendicular 
hills with dangerous precipices, where the forest consists of oak 
and ringal cane, are the favourite haunts of the old tahr, ,yho climb 
,vith enscl over ground where one would hardly imagine that any 
aninlal \vould find a footing." He adds that tahr and markhor 
are found together on the Pir Panjal. 

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 information about this 
animal's habits ,,'as chiefly derived from his collectors and "Tas 
not always correct. He, ho\vever, kept some individuals tame 
\vith a flock of tame goats, but, although they had free intercourse, 
no offspring was produced. He also states that in Nepal 8 hybrid 
,vas born bet,,'een a male tahr and a female spotted deer, but the 
story nlust, I think, be erroneous. 

The flesh of the female tahr is excellent, but that of old males 
is too rank for European tastes, though much relished by particular 
classes of natives. 
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351. Hemitragus hylocrius. The Nilgi;>i tuilcl Goat. 

Kemas hylocrius, Og£lb.ll, P. Z. S. 1837, p. 81. . 
Capra (Ibex).warl'yato, Gray, A. M. N. II. x, p. 267 (1842). 
Hemitragus hylocrius, Blyth, J. A. S. B. xxviii, p. 291; ide Cat. 

p. 175; Jerdon, ftf a1n. p. 288. 
Capra hylocrius, Sclater, P. Z. S. 1886, p. 318; W. BelateI', Cat. 

p. 146. 
\ 

Wal'ri-lidu, Warri-atu, Tam.; Kard-ardu, Can>; Mulla-dtu, Mal.; 
Ibe.t .. of European sportsmen. 

Hair short, thick, and coarse. A short stiff mane in luales on 
the ridge of the neck and \vithers. 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. Mammm 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 t.he legs grizzled white, the latter dark 

Fig. 169.-Head of H. hylocrius*. 

brown in front, paJer behind. The lumbar tract is almost \\lhite 
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. R. A. Stel'ndale for making and sending to me 
t'he drawing from which this cut is taken. 
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Horns of males are 12 to 16 inches lop.g round the curve; the 
largest recorded was 17 long and 9f in girth. Female horns are 
found 11 inches long and perhaps longer. Basal length of a male 
skull 9-7, extreme length 10·9, orbital breadth 4·9. 

Distribution. Nilgiri and Anaimalai hills, in Southern India, 
and the Western Ghats from the Anaimalais to the neighbourhood 
of Cape Comorin, chiefly at elevations of 4000-6000 feet, but 
occasionally in suitable places at lower levels. 

Habl:ts. The haunts of the present species are similar to those 
of the tahr and of the true goats, but much more tropical. With 
t he 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 rocl{y 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 have more than 
onC6 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 quit~ as wary 
and sharp-sighted as tahr or marl{hor, and just as nimble nnel 
alert on precipitous ground. An old doe, as with other goats, 
usually acts as sentinel to t.he herd, and they al ways appear to 
suspect danger from below and not from above. Many are killed 
by leopards, a few by tigers, 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 js excellent. 
The breedin~-season appears to extend throughout a great part of 
the year, Idds being found with the herds, according to Col. Douglas 
Hamilton, in inost months. The female is said to produce t\\·o 
young at a birth. 

Genus NEMORHlEDUS, 11am. Smith (1827). 

Syn. Oapricornis, Ogilby (1836). 

Tail short, hairy. Suborbital glands present, and opening by a 
fnnall circular orifice: a large but shallo\v lachrYDlal fossa. Inter­
digital glands on all feet. No inguinal glands. A naked muffle. 
l\famlnm 4. 

Facial and parietal regions of skull not separated by an angle, 
but slightly rounded; occipital plane forming an obtuse angle \vit,h 
the parietal region. Orbits not projecting, the zygomatic arches 
wider than the orbits. Nasals more or less truncated behind, 
articulating ,vith the maxillaries for a long distance. Horns in 
both sexes scarcely differing hi size, short, conica,l, closely ringed, 
the rings small, rather irregular,. and broken by longitudinal strire. 
'l'he direction- of the horns is at first nearly continuous with the 
facial plane, then slightly curved .back\vards. 
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This genus is peculiar to South-eastern and Eastern Asia. Two 
species occur within Indian limits. The others are N. 8winhoei 
from Fornlosa, and N. crispus from J a.pan, both slnall, about the 
size of the goraI. 

SynolJSis of Indictn ancl Burn-lese SlJecies .. 

Legs white or grey near the feet 
Legs rufo us. • • • t 

N. bltbalinus, p. 513. 
N. su1natl'ensis, p. 514. 

352. 'Nemorhmdus bubalinus. The Himalayan Goat-antelope 
or Serow. 

Antilope bubalina, Hodgson, P. Z. S. 1832, p. 12; ide Gleanings Se', 
iii, p. 122. 

Antilope thar, Hodgson, Gleanings Se. iii, p. 324 (1832); ide p. Z. S. 
1833, p. 105, 1834, p. 86; ,t"d. J. A. S. B. iv, p. 489. 

Capricornis thar, OUilhy, P. Z. 8. 1836, p. 139. 
Nemorhredus proclivus vel thar, Hodgson, J. A. S. B. x, p. 913 (1841). 
Capricornis bubalina, A da11 lS, P. Z. S. 1858, p. 522; Blyth, Cat. 

p. 174. 
N ~mol'hredus bubalina, Jerdon, Mam. p. 283; Blanford, J. A. S. B, 

xli, pt. 2, p. 40; Anderson, An. Zool. Res. p. 335. 
N emorhredus bubalinus, W. Selater, Cat. p. 149. 

Sarao, N.W. Himalayas; 'RalJ1U, Ha{j, Salah/til', Kashmir; Goa, 
Chamba; Ai,nu, Kunawar; Yalnu, I{ulu; Th.ar, Nepal; Gya, Bhotia 
of Sikhinl ; S'I,'clti, Lepcha. 

Fig. 170.-Skull and horns ?f Nemorluedus bubalinus. 

Form heavy, head large.. Ears large. Hair coarse, rath~r thin, 
of moderate length; a crest of rather longer hail" from tho nape 
to the ,yithers; no underfur. . 

Oolour black or dark grey above, sonlewhat grIzzleu oWIng tiO 

the hair being whitish at the base; head and lleck Llack.. 'rhe 
black passes into rusty red on the sides, buttocks, thighs, forearms, 
chest, and throat; abdomen, inside of thighs, and lowel- part of all 
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Jegs 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. 

Dimensions. An adult male measured: height at shoulder 37 
inches, length of head Ilf, horns to root of tail 49, t.ail with hair 
6!, without 3t, total length 67, ear 7~, girth of body 38 (Hodgson)_ 
Basal length of skull 10'5, zygomatic breadth 4-9; borns in male 
9 to 10 long, 5 to 6 in girth, II).a~imum recorded 13·5 and 6-5 in 
males, 8·75 and 4-75 in females.. Weight over 200 lb. 

Distribution. Throughout the Himalayas from Kashmir to the 
Mishlni hills at elevations between 6000 and 12,000 feet. Also 
obtained by Anderson in Yunnan. 

Strictly:the specific name thar has priority over btibalinU8, having 
been published earlier in 1832 (in the first notice of the" bubaline 
antelope" published in the' Gleanings in Science' no Latin name 
\\'as given), but as the term thar or tahr is commonly applied to 
Hernitragus je1nlaicus its employment for the serow would lead to 
confusion. The use of native names for animals is generally to be 
avoided; thus the term Sarno or Sara, used in parts of the Himalayas 
fur the present species, is applied in the Suliman range to Oapra 
jnlconeri and in Sind to O. agagrus, whilst in the Sutlej yalley 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 hili-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 \vhich are to be found in 
the localities above alluded to." 

"Although very shy and difficult to find, the sero\v is ft, fierce 
and dangerous brute when wounded and brought to bay" ... " When 
disturbed the serow utters a Dlost singular sound, somet.hing be­
tween a snort and a screaming whistl~, 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 Mayor June. The flesh is coarse. 

353. Nemorhmdus sumatrensis. The Bur'lnese Goat-anteZ{)lJe . 

.. ~ntilope sUlnatl'ensls! .. Shaw, Gen. Zool. ii, pt. 2, p. 854 (1801); 
Ratftes, Tr. L. S. Xll1, p. 266. 

Antilope (Nemorhredus) Bumatrensis, Ham. Smith, Griffith'8 An. 
King. iv, p. 277 (1827). 

Nemorhredus sumatrensi~, Cantor, J. A. S. B. xv, p. 272; Beavan, 
P. Z. S. 1866, p. 4; W. Selater, Cat. p. 150. 

Capricornis sumatrensis, Grall, P. Z. S. 1850, p. 135; Blyth, Cat. 
p. ] 74; id. Ma'1n. Birds Bitrtna, p. 46; Bock, P. Z. S. 1879, p. 308. 

Capricornis rubida, Blyth, Gat. p. 174. •. 
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Capricomis milne-edwluodsii, Dat-id, Nouv . .Arch. Mus. v, p.lO (1869). 
Antilope (Nemorhredus) edwardsii, M.-Edw. Rech. Mam. p. 364, 

pIs. lxxii, lxxiii. 
Nemorhedus edwardsii, Anderson, An. Zool. Rps.,p. 335. 

Tau-uhiek, Burmese (Tau-rnyin in Pegu); Karnbing-utan, 'Malay. 

This appears only to differ from N. bubalinus in being more rufous. 
The present species is said to be smaller, but there is very little, if 
any, difference in size. 

Oolour varying from rufoJ.s-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 down\l'ards. 

Dimensions. An adult female from near Moulmein measured in 
height at the shoulder 34~ i;nches, from nose to root of tail 49, 
tail ",ithout hairs 5, with hair 7, girth of body 34, ear 81 (Beavan). 
Basal length of a large female skull 10'5, extreme length 11'25, 
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. suntatrensis and N. bubalinus was killed by Col. Kinloch 
near Darjiling, whilst N. bubalinus inhabits the interior of Sikhim. 

I am far from satisfied that this goat-antelope and N. bubalinus 
are really distinct, or, if they are, "rhether the Arakan N. rubidus 
belongs to the present form. I follow Blyth in uniting N. rubidus 
and N. 8U1n(ttrensi.s, but N. swinhoei from Formosa, also united by 
Blyth, is a perfectly distinct species. The habits of N. sumatrensis 
resem ble those of N. bubalillus, but the former inhabits less elevated 
ground. 

A very remarkable animal, Budorcas taxicolor, the Talcin 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, p1s. i-iii; see also M.-Edw. Rech. Marn. p. :i67, 
pIs. lxxiv--lxxix, and Hume, P. Z. S. 1887, p. 483). It is a heavily­
made animal, much larger than a Sero\v, with stout limbs, large 
hoofs to t.he 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 out,,,ards at first, then making a sharp 
turn and pointing back"vards; ,vhi1st in females, according to 
Hume, the horns arise further apart and curve outwards and then 
back\,\7ards ,,1ith()ut any sharp t\,\rist. 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 al,vays black. Length from snout 
to vent 6! feet, height at shoulder 3~, tail :i inches long; skull 18· 
long and 7 t wide, horns 20 to 24 long in males, 12 in females, 
girth of each 9 to 10. Budorclls is found in herds or singly at 
high elevations in the Mishmi bHls and Eastern Tibet, and is 
probably one of the peculiar Tibetan types like Pantltolo]Js; it is 
evidently, like Nemorhcedus, allied t() both goats and.antelopes; I can 
not see the bovine affinities attributed to it. 
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Genus CEMAS, Ogilby (1836). 

Syn. Ke'!nas, Ogilby; Nemor}uedu8, auet., nee H. Smith; Urot1'agus, 
Gray. 

No suborbital glands nor lachrymal fossre. Interdigital glands 
present. No inguinal glands. ..tt naked muille. Mammm 4. 

The parietal and facial regions of the skull meet at an obtuse 
angle. Orbits somewhat more prominent than in NemorhooU8. 
Nasals very short, pointed or convex behind, separated by a fissure 
from the maxillaries. Horns short, of nearly equ'al size in the 
t\VO sexes, ronical, curved back"Tards, ringed closely except at 
the tip, the rings rather irregular and wavy, slightly broken up 
by longitudinal strim. 

This genus has generally been united to Nemorhcedus, but I 
think Ogilby, Hodgson, and Gray ,vere right in separating it, the 
shape of the skull being very different. The species are Palrearctic, 
and range from the Himalayas to North China. Only one is 
found within Indian limits; the others are O. cinerea and O. grisea 
from E. Tibet, and o. caudata from Northern China. 

354. Cemas goral. The G01"al. 

Antilope goral, Hard'lvicke, Tr. L. 8. xiv, p. 518, pI. xiv (1825). 
Antilope lNenlorhedus) goral, Hodgson, P. Z. 8. 1834, p. 85; ":d. 

J. A. S. B. iv, p. 488. 
I{eillas ghoral, Ogilhy, P. Z. S. 1836, p. 138; Hodgson, J. A. S. B. 

xvi, p. 697. 
Nemorhedlls goral, Horsfield, Cat. p. 168; Adams, P. Z. s. 1858, 

p. 523; Blyth, (}at. p. 175; Jerdon, Ma'ln. p. 285; Blan/ord, 
J. A. S. B. xli, pt. 2, p. 40; Butte'!", J.A. S.B. xliv, pt. 1, p. 332; 
Lgdekker, J. A. S. B. xlvi, pt. 2, p. 286; W. Sclater, Cat. p. 148. 

GOI"ai, N.W. Himalaya; P{j, Pi;iu1·, Rai, RQut, Kashmir; Sdk, Sar, 
Sutlej Valley; Suk-ging, Lepcha; Ra-giyu, Sikhim Bhotia; Deo ChagaI, 
Assam. 

Form goat-lih:e. Limbs stout. Horns subparallel, scarcely 
diverging. Hair rather coarse, with n little \vool1y underfur; a 
very small crest of longer hair on the back of the neck and around 
the horns. 

Oolour brow-n, more or less rufous or greyish, but lit.tle paler 
belo\v. Face paler and rufescellt, darker near the horns. A 
black line do\vn the book from the nape to the tail, which is also 
black, a dark line do\vn the front of each leg, remainder of cnrpus 
and tarsus rufous bro\vn. Throat white. Horns black. 

lJi1nensions. Height at shoulder 27 inches, length exclusive of 
tail 50 (Hodgson); tail 4 accordin~ to J erdon. Extreme length 
of skull 8·25, breadth across orbits S·85. Horns of males 6 to 8 
inches long, of fenlales less; nUtxinlum length and girth recorded in 
Inales 9·75 and 4, in females 7·75 and 2·5. 
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Distribution. Himalayas, at moderate elevations between 3000 
and 8000 feet. from Kashlnir to Bhutan. Not COlllmon in the 
Siwalik hills according to Kinloch. According to Captain Butler 
this species in found in the N figs hills, south of Upper Assam. 

Habits. It is di fficult to improve upon J erdon's account. He 
says the goral " usually associates in small parties of from four to 
eight or so, and frequents rugged grassy 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. When one is alarmed it 
gives a hissing snort, \vhich is answered by all within hearing." 
The few I have seen ,vere 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 gestat.ion is six months, and 
the young, usually single, is born in May or June. The goral is 
one of the best kno\vn Himalayan animals; it cares but little for 
the neighbourhood of man, and is frequently found near hill-stations. 

Genus BOSELAPHUS, Blainville (1816). 

Syn. Porta.'t', H. Smith (1827). 

Tail long and tufted. Hind limbs shorter than fore, 
wit,hers very high. Suborbital gland snlall; no lachrymal fossa. 
Illterdigital glands present.. No inguinal glands. Muffie large, 
bovine. A mane on the back of the neck in both sexes, and a tuft 
of hair on the throat of the male. 

Itrontals and parietals almost in one plane, forming a right 
angle ,,·ith the occipital. Molars very hypsodont, a large accessory 
column in those of the upper ja\v. Females hornless; horns in 
males arising a little distance apart, just behind the orbit; they 
are short, smooth, pointed, directed upwards and back\\7ards, 
nearly straight, subconical above, triangular at the base, with the 
posterior side flat, and a !idge in front, \yhich in old animals runs 
for\vards and inwards at the base till the horns altnost touch. 

This is the only surviving genus in Asia of the Tragelaphine 
antelopes, comprising eland, kudu, &c. There is but a single 
living species, peculiar to India. A closely allied fossil forln, 
B. namadicus, occurs in Indian Pleistocene and Pliocene beds. 

355. Boselaphus tragocamelus. The Nilgai or blue bull. 

Antilope tragocamelus, Pallas, Spiel Zool. i, p. 9 (1767), xii, p. 13. 
Antilope picta, Pallas, Spic. Zool. xii, p. 14 (1777); Sykes, P. Z, S. ' 

1831,p.l05. . 
Damalis risia, H. 8mt'th, Grflfitk's An. King. iv, p. 363 (1827); Elliot, 

Mad. Jour. L. S. x, p, 226. 
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Portax tr.agocamelus, Adams, P. Z. S. 1858, p. 523 ; Blythz. Cat. p.165. 
Portax plcta, Horsfield, Cat. p. 170; Je1·don, Mam. p. 2-,2. 
Boselaph us tragocamelus, W. 8elatel·, CCl,t. p. 154. 

Nil, Nilgao 0, Nilgai ~ , Ro.ih, Roz, Ro.ira, H. ; Ru-i, Dakhani, l\Iahr., 
GUZl'., &c.; Guraya, Gond; Muri,n 0, Busam ~, Ho Kol; Mdnu-potu, 
Tam.; Mairu, Maravi, Kard-kadrai, Can. 

General form some"rhat equine; neck deep and compressed. 
Tail reaching hocks. -

Oolour of adult male dark grey, varying fron} bluish to bro\vnish 
grey throughout, except the mane, throat tuft, ternlinal half of 
the ear outside and t,vo spots inside, and the tip of the tail, ,vhich 
are black, and a patch on the throat, t\VO spots on each cheek, the 
lips, chin, inside of the ears, except the t"ro black spots, the lo\ver 
surface of the tail, the abdomen, and a ring above and another below 
each fetlock, which are ,,~hite. 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 rUDlp 6~ to 7 feet, tail 18 to 21 
inches, ear 7. Basal length of a male skull 15'3; orbital breadth 
5·85. Females considerably smaller. Horns are usually 8 to 9 
inch~s long and 8 in girth at the base, maximum recorded measure­
Inellts 11'75 and 9·5. 

Distribution. The Peninsula of India from the base of the 
Himalayas to t.he south of Mysore; not in Ceylon, nor, I believe, 
near the l\falabar coast in the l\,{adras Presidency, although the 
nilgai inhabits the Konkan near Bombay. It is common in parts 
of the Eastern Punjab, the N orth-,vest Provinces, Guzerat and 
the Central Provinces, rarer ~o the south,vnrd. It is not found ill 
Eastern Bengal, Assam, nor any\vhere east of the Bay of Bengal, 
nor does it range to t.he Indus on the 'vest. 

Habits. Thin bush with scattered low trees or alternations of 
scrub and open grassy plains are the usu~l haunts of this animal; 
it is found either on level or undulating ground or on hills. 
It is rarely met "'ith in thick forest, though it may often be found 
on cultivated plains, ,vhere it does much damage to crops. 

l\lales are often solitary, but they occasionally associate in herds, 
and I have seen as many as a dozen old blue bulls together. 
Females and young, sometioles accompanied by one or more old 
males, are found usually in sDlall parties of from four to ten, 
though sometimes in herds of 15 to 20 or n10re. Nilgai· feed 8 good 
deal throughout t.he day, and care but little for sun, though they lie 
do,vn at times in shade. They both graze and bro,vse, feeding on 
the leaves of bel' (Zizyphus) and other trees, and, according to 
Stern dale, they devour quantities of the acrid fruits of aonia 
(J)hyllantltus). He also says that they drink daily, but this does 
Dot correspond ,vith my obseryations. 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 baunts Dlay 
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be recognized by their droppings, which they are in the habit of 
repeatedly depositing in the same spot, until con~idelable accumula­
tions are formed. 

The pace of the nHgai \\then ala.rmed is a heavy gallop. It 
requires a good horse to catch the bull, which has, however, been 
not unfrequently run do\vn and speared, but he must be pressed 
at first. The cow, Kinloch says, eannot be run down by a sillgle 
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, \vho regard thelU 
as 8 kind of cow. 

Nilgai are easily tamed, but the males are sometimes savage in 
confinement. Tame individuals have been taught to dra\v light 
carriages, and Sterndale relates that he trained one to carry a lond 
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 t\VO young are produced. The flesh of the 
nilgai is fairly good, though illferior to that of most Indian wild 
Bovidce. 

Genus TETRACERUS, Leach (1825). 

Size small. A mufHe present. An elongate suborbital gland; 
interdigital glands confined to the hind feet. No inguinal glands. 
Hoofs sluaU, rounded in front. Tail short. Mammre 4. 

Frontal and parietal profile of skull slightly and gently rounded, 
the occi pital meeting the parietal at a right angle. Lachrynlal 
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, \v hich are situated between the orbits, are often 
mere l{nobs and are Dot unfreqnently wanting. J erdon's statelnent 
that there are canines in the males is a mistake. 

There is a single species peculiar to India. 'rhis is the only 
Indian representative of the Cephalophine antelopes of Africa or 
Duik~rboks. Remains of T. quadricornis are found fossil in the 
Pleistocene cave-deposits of Kurnool, and a slnall Si\\7alik ruminant 
is referred to this genus. 

356. Tetracerus quadricornis. The four-horned Antelope. 

Antilope (Cervicapra) quadricornis, Blain ville, Bull. Soc. Philo11l. 
1816, p. 78. . 

Antilope chickara, Hardw'icke, Tr. L. S. xiv, p. 530, pIs. xv, xvi (1825) ; 
Hod,qson, J. A. S. B. i, p. 346. 

Antilope sub-4-cOl'Dutus, Elliot, Mad. Jour. L. S. x, p. 225, pI.. iv, 
fig. 2 (1839). ~ 

Tetraceros chickera, B~1jth, J. A. S. B. xi, p. 451. 
Tetracerus quad~cornis, Grall., Lt's! Ma:n. f. M. p. 159; Bl!fth, 

J. A. S. B. XVI, p. 879, XVll, p. 061; 'ld. Cat. p. 165; Hor8field, 
Cat. p. 167; Adams, P. Z. S. 1858, p. 522; Jerdon, 1Jfam. p. 274; 
Blal1ford, J. A. S. B. xxxvi, p. 196; JV. Sclaier, Cat. p. 168. 
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Tetracerus chickara, quadricornis, subquadricornutus, iodes, and 
paccerois, Hodgsun, Calc. Jour. N. H. viii, pp. 89, 90 (1847); ide 
J. A. S. B. xvi, p. 695. I 

Tetracel'Us subquadl'icornutus, Gray, P. Z. S. 1850, p. 117; Sclater, 
P. Z. S. 1875, p. 527. 

Chousingha, CIloulca, Doda, H.; Benkra, Mahr.; Bllokra, Phokra, Guzr.; 
Bhirl('i, at Saugor; Bldr, Gond; Bh£1"ul, Bheel: Kotari, Chutia Nag-pur; 
KU1'US, Gonds of BastaI'; Konda-.qori, Tel,; Kondguri, Kaulla-kuri, Cau. ; 
commonly in the Deccan Jangli bakri. 

Fur thin, harsh, and short. Tail aboye with longer h.air than 
on the body. 

Oolour dull pale bro\vn, with a more or less rufous t.inge aboye, 
passing gradually on the sides and limbs into the white of the 
lo\\·er parts. A dark stripe down the front of each leg, broadest 
on the fore limbs; nluzzle ana ears outside also dark. A dark 
stripe down the back in some specimens, probably young. 

Di1nens'ions. Height of a Iuale at shoulder 25! inches, at croup 
27; length from muzzle to rump 42, tail (? without hair) 5, ear 4~. 
Weight 43 lb. Females a.re rather smaller. Basal length of a 
large lnale ~kl1n 6'5, orbital breadth 3·2. The posterior horns are 
usually !j to 4 inches long, the anterior 1 to 1 ~; maximum recorded 
len~ths 4'5 a~d 2'5. 

Di8tr~bution. Along the base of the Himalayas from the Punjab 
to N epa1, and probably in Inost parts of the Pp.ninsula where the 
country is \vo(lded and hilly, but not in dense jungle. The four­
horned antelope is not found in the Gangetic plain nor on the 
Malabar coast in t he Madras Presidency. It is said by l\Ir. Murray 
to be found in Sind; it is (·ommon in the wooded parts of 
Rajputana, throughout the Bombay Presidency, the Central 
Provinces, and the northern parts of Madras, less abundant 
to the eastward in Chhattisgarh, Chutia N agpur, 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-de~r (Oervus porcinus) may easil V 
be mistul{en the one for the other, and some recorded localities of 
the latter DUty be due to t.his circumstance. 

Va'rieties. In the Madras Presidency the anterior horns are said 
to be but rarely developed, and certainly fully adult animals 
occur \vithout any, and with only small projections on the 
skull. But I can see no other difference; the skulls, \vhether 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 NimRr and t.hat was kept alive by a friend in BOlnbay, 
the anterior horns did not appear till the third Y6ar, although the 
posterior horns were \veIl developed early in the second. Doubtless 
many of the t\vo-}10rned individuals seen are young. Blyth 
(J. A. S. B. x\'ii, p. 560) calne to the conclusion thnt the tn'o­
horned form is lllerely a yariety; and after reading all that has 
been \vritten by l\icMaster and Sterndale on the subject, I agre~ 
"'ith hir11. 
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Habita. 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 foreet 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 
\\'ith 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. 1884-, 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 Gltinlcara 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 this antelope is easily tamed. 

Genus ANTILOPE, Pallas (1767). 

Size moderate. Tail short, compressed. Large suborbital 
glands "'ith a linenr opening. lnterdigital glands large in all feet. 
Inguinal glands large. No muffie, Mammre 2. Hoofs pointed. 
A tuft of long hair on each knee (carpus). 

Skull \vith .pronlinent orbits; the frontal profile rounded off into 
the parietal, \vhich 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, divergjng~ 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 J umna beds. 

357 Antilope cervicapra. The Indian Antelope or black Buck. 

Capra cervicapra, L. Syst. Nat. i, p. 96 (1766). 
Antilope cervlcapra, Pallas, Spic. Zool. i, p. 19, pIs. i, ii (1767); Gray 
~ Hardw . . Ill. Ind. Zool. i, pIs. xii, xiii; Bennett, P. Z. S. 1836, 
p. 34; Elbot, Mad. Jou, .. L. S. x, p. 222; Hutton, J. A. S. B. xv, 
p. 150; Blanford, J. A. S. B. xliv, pt. 2, p. 18; Ball, P. A. S. B. 
1877, p. 171; W. Sclater, Cat. p. 162. 

Antilope bezoartica, Gray, P. Z. S. 1850, p. 117; Blyth, Cat. p. 171; 
Jerd~n, M a'lll,. p. 275; !Jlanford, J. A. S. B. xxxvi, pt. 2, p. 196; 
Stollcika, J. A. S. B. xh, pt. 2, p. 229. 

Ena c? ' Harina, M irga, S~nscr.; !fa1·an, Harna 0, Harni ~, Kalwit 
2 , Mrl{/, H.; Kala 0, Gorta ~, Tlrhoot; Xdlsar 0, Baoti ~, Behar; 
Bu,re!a, Bhagalpur; Bar1nt, Sasin, ~epal; Alai"," 0, Gandoli ~, Baori; 
Badu, Ho Kol; Ba1?tunl,-ha1°an, Ul1.a and Mahr.; Phandayat, l\Iahr.; 
Kutsar, J{orku; Vell-'1nan, Tam.; Irri 0, Ledi, Jinka, Tel.' Oldg,.i 
JbUe-kara, Can. ' , 

The horns vary in divergence and in closeness of spiral; in some 



522 BOVIDJE. 

the points are not more than 7 inches apart, 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 N agpur. In these the 
horns curve back, more or less, from the head. 

Oolour of does and young bucks yellowish-fawn above and on 
the outside of the limbs, lower parts white, the two colours sharply 
di vided; a distinct pale lateral band a little above the line of 
division. Old bucks are blackish brown above, becoming almost 
black in very old animals, except on the nape, which remains 
brownish rufous, whilst the sides and front of the neck, and also 
the face except a \vhite area round each eye, are blackish brown. 
The pale lateral band disappears in old males. 

Dimensions. 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 16 to 20 inches long, measured in front straight from 
base to tip; in the Peninsula they rarely exceed 22 inches. The 
longest horns are met \vith in Rajputana and H urriana, 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 kno\vn 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 bills nor in thickly ,,,ooded tracts, and \vanting througbout the 
Malabar coast south of the neighbourhood of Surat. The state­
merit tbat 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 tbe coast in Midnapore (I have shot them 
near Contai), as they also do in Orissa. Antelopes are most 
ab.undant in the North-west Provinces, Rajputana, and parts of 
tbe Deccan, but are locally distributed and keep to particular 
tracts. 

Habits. Open plains of short grass, level or undulating, and 
cultivated land are the usual haunts of the Indian antelope, \vhich 
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 :iO in number, but sometimes as many as 50, are 
met ,vith, 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 antelope never e~ters forest nor high grass, and is 
but rarely seen amongst bushes. Where not much pursued or 
fired at, it will often allo\v men t;o come in the open within about 
150 yar-ds, 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 open plains,. the Indian antelope appears 
to have no particular hours for feeding, though it generally rests 
in the luiddle. 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 
bet\veen the salt Chilka Lake in Orissa and the sea, on a spit of 
Band 30 Dli1es long, where the only drinking-water 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 do\vn, but sometimes require a good horse to catch 
them. I was Oll.ce 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. J erdon says: "Very rarely good greyhounds 
have pulled do\vn this antelope unwounded on ordinary ground; 
but there are at least three localities where this coursing used to 
be practised successfully." The 10ca1i~ies were on heavy sand at 
Pooree in Orissa and at Sirsa in the Punjab, and on fine pasture 
land at Point Calimere, south of Tri~hinopoly. 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 
do\vn." This is confirmed by Mcl\!aster. 

The Indian antelope, like the South-African springbok (Gazelut 
euchore), 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 W. Elliot has shown, before they are much frightened, 
and ""hen 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 n;takes 
\vhen excited; the females have a hissing alarm note, according to 
}~orsyth. Lik~ 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 ,,~hen entangled in the fight which 
inevitably ensued. The bucks are greatly given to fighting. " The 
l'utting-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 'Yill 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 alone 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 shorb. 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. Mammre 2. 

Skull with very prominent orbits directed for\vards; premaxillre 
long, narial opening large; the frontal region gently rounded 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 cotnpressed later­
ally, ringed subdistantly in front but not behind. 

Only one species exists, and this is peculiar to the Tibetan plateau, 
\vhere remains of an allied form have been found fossil. 

358. Pantholops hodgsoni. The Tibetan AnteZope. 

Antilope hodgsonii, Abel, Phil. Mag. lxviii, p. 234 (1826); id. Edinb. 
Jour ... ~c~. vii! 1827, ~. 164; Hodgs~n, Gleanings ~e. ii, p. 3~8, 
r.ls. Ill, IV; ~d. P. Z. ll. 1831, p. 52; 'ld. J. A. B. B. 1, p. 59, pl. IV; 
Iii, p. 134. 

Antilope (Ol'yx) kemas, H. Smitll, Griffith's An. King. v, p. 196 
(1827) . 

.t\ntilope chiI'u, Lesson, Mall. Ma1n. p. 371 (1827). 
Pantholops hodgsonii, Hodgson, P. Z. B. 1834, p. 80; Adall~s, P. Z. S. 

1858, p. 521; Blanford, Yark. Miss., Mal1t. p. 89, pI. xvi; W. 
Belater, Gat. p. 163. 

Kemas hodgsonii, G1°ay, List Ma1n. B. M. 1843, p. 157; Hor~eld, 
Cat. p. 166; Blyth, Gat. p. 173; Blanford, J. A. B. B. xli, pt. 2 
p.39. 

Tsus 0, Chus ~, Gltiru, (Jluehu, Tibetan. 

:Fur very thick and close, erect, very \voolly near the skin. 
Hoofs pointed. 

Oolour very pale fawn (light rufous bro\vn) above, the hair 
pinkish (or, according to Hodg~on, slaty grey) towards the base, 
\"hite belo\v. The \vhole face ~nd a band down the front of 
each leg dark brown or black ,in. males; females have no black 
marks. 

Dinlensions. A male was 32 inches high at the shoulder, 50 in 
length from nose to rump, tail \vith hair 9, ear 5!, girth of body 39 
(Hodgson). The corresponding dimensions in a female were 27·5, 
50 (over curves), 7, 5·8, and 35 (Stoliczlca). A male skull is 9'S 
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 27·5 and 6'5. 
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Dist'ribution. Probably throughout the Tibetan plateau, frolll 
12,000 to 18,000 feet elevation. Found in Northern Ladak, north 
of Kumaun, north of Sikhim, and also in N orthe~n Tibet. 

Habits. The Tibetan antelope 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 tinIes to consist of hundreds. The sexes 
liye apart in summer, and Kinloch, who has given a good account 
of this animal's habits, says he never saw a doe in Changchenmo, 
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 down during 
the day on the fiats, 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. Procapl'a, Hodgs. (1846); T'ragops, Hodgs. (1847); Tragoln'lna, 
Hodge. (1848). 

Size small or moderate. Frame slender. Eyes large. Tail 
short. Suborbital glands small, sometimes \vanting. Interdigital 
glands in all feet. Inguinal glands generally present. No muffle. 

Fig. 171.-Skull and horns of Gazella bennetti. 

Mammre 2. Hoofs pointed. Generally a tuft of longer hair on 
each knee. 

2N 2 
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Skull resembling that of AntilolJe, but shorter in proportion. 
Nasals short. Lachrymal fossa variable; a distinct lachrymal 
fissure. Auditory bullre large. Horns sometimes in both sexes, 
those of the Iuale cOlnpressed, oval in section, erect, with a more 
or less marked sigmoid curve, sublyrate or lyrate, surrounded by 
subdistant prominent rings almost through9ut. 

This genus contains more than 20 species, distributed throughout 
Africa, Western and Central Asia (Brooke, P. Z. S. 1873, p. 535). 
Remains belonging to it are foun$! in Indian Pleistocene and 
Pliocene deposits, those in the former agreeing with G. bennetti. 

Synopsis of Indian Species. 

A. Females horned. Horns not turning inwards 
at points; no caudal disk . G. bennetti, p. 526. 

B. Females hornless. 
a. No caudal disk. Horns lyrate; the tips 

turned inwards G. subgutturosa, p.528. 
b. ,A white disk surrounding the tail. Horns 

much curved •. , • G. pictica-udata, p. 529. 

359. Gazella bennetti. The Indian Gazelle. 
Antilope bennettii, S,lJlces, P. Z. 8.1831, p. 104; Blan/ord, J. A. S. B. 

xxxvi, pt. 2, p. 196 . 
.Antilope arabica, Elliot, lJ/ad. JOU1 .. L. S. x, p. 223 (1839), neo 

Licht. 
Gazella Chl'istii, Gray, apud Blytlt J. A. S. B. xi, p. 452 (1842); 

Hutton, J. A. S. B. xv, p. 151. 
Gazella bennetti, Gray, LZ8t lJfaln. B. M. 1843, p. 161; Hutton, J. A. 

S. B. xv, p. 150; Jel'don, Ma'1n. p. 280; 8toliczka, J . .&1.. S. B. xli, 
p. 229; Blanford, P. Z. S. 1873, p. 315; Brooke, P. Z. 8. 1873, 
p. 544; Ball, P. A. S. B.1877, p. 172; TV. Selater, Cat. p. 159. 

Antilope hazenna, Is. Geoffr. Jacquemont, Voyage, iv, Zool. p. 74, 
Atlas, ii, pl. yi (1844). 

Tl'agops bennetti, Hodgson, J. A. S. B. xvi, p. 695; Adalns, P. Z. 8. 
1858, p. 522; Blyth, Cat. p. 173. 

Gazella fuscifrons, Bla",:ford, P. Z. S. 1873, p. 317; ld. Eastern 
Persia, ii, p. 92; Bl'ool~e, P. Z. S. 1873, p. 545. 

Cltinkdra, Chikdra, Kal-puncn, II.; Phaskela, N.W. P.; Ask or Ast, 
Ahu, Baluch; Khazm, Brahui; Kalsipi, Mahr.; T'iska, Buddri, Mudari, 
Can. ; Sank-lutle, Mysore ; PO'J's,lJa 0 , ()hari ~ , Baol'i; BUl'udu-iinka, Tel. ; 
Ravine deer of SOlne Anglo-Indians .. 

Horns present in both sexes, those in the male nearly straight, 
diverging slightly from the base \vhen viewed from the front, but 
having a slight S-shaped curve when seen from the side, the points 
curving a little fOl',vard; 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. 

OOlOU1" above light chestnut, a little darker where it joins the 
,,·hite on the sides and buttocks; no pale lateral bands; chin, 
breast, 10\yer parts, and back of thighs ,vhite, the white colour not 
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ascending to t.he root of the tail; tail nearly black, knee-brushes 
\'arying, often dark brown; a whitish streak down each side of the 
face; middle of face from ba,se of horns to nostrils darker rufous, 
sometimes with a dusky patch above the nose; a rufous stripe out­
side each pale facial band. 

Dimension$. An adult male measured 26 inches high at the 
shoulder, 28·5 at the croup, nose to rump 41·5, tail 8·5, ear 6, 
horns 11 (Elliot). Weight of buclts about 50 lb., of does 35 to 40. 
Basal length of a male skull 6·75, orbital breadth 3·6. Horns 
measured in front along the curve are usually 10 to 12 inches 
long, \vith a girth of 4 at the base; the largest recorded dimensions. 
in males are 14 and 5, the longest kno\vn female horns measure 
8 inches. 

IJist1-ibution. Throughout the plains and low hills of N orth­
,,~estern 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, Rajputana, the N.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 
th.e Madras Presidency to a little south of the Kistna, gazelles 
being found at Anantapur, south of Kurnool, and in Northern 
l\{ysore. 

Varieties. G. fuacifrons 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 O. B. St. John, after long search, 
obtained what. he justly concluded must be the male, and this 
proved to be G. b,nnetti. The rather pale form of this gazelle 
from the Indian desert and Sind has been distinguished as Gazella 
clzristii, 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. bushe~ or thin tree-jungle, and may be met with on un~u­
lating ground even on the top of hills; it is commonly 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 
water except from deep wells; and although I \vas on the look out 
for some years, and sa\v the tracks of almost every common wild 
animal at the pools in stream-beds, the only ,vater remaining in 
many places in the hot season, I never saw the easily recognized 
prints of the gazelle's hoofs. It is, ho,vever, fond of the gre.en 
grass near water. 
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Gazelles are very s~·i£t and can but rarely be caught by dogs. 
The present species does not bound like the Indian antelope when 
disturbed. It has a peculiar habit of uttering a sharp hiss when 
alarmed and of stamping with its fore-foot. The doe is often, seen 
followed by t\VO fawns. I cannot find that the rutth;lg-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 Dot 
unfrequently resorts to heaps of nilgai dung for the sake of depo­
siting its own. 

Gazella do,~cas and several allied forms found in Northern and 
Eastern Africa, G. a'rabica and G. '1n'uscatensis from South Arabia, 
are nearly allied to G. bennetti. 

360. Gazella Bubgutturosa. The Persian Gazelle. 

Antilope subgutturosQ" GiUdenstiidt, Act. Acad. Petrop. i, p. 251, 
pIs. lx-xii (1778). 

Gazella subgutturosa, Blainv. Bull. Soc. Pltilom.1816, p. 75; Hutton, 
J. A. S. B. xv, p. 151; Blyth, Cat. p. 172; Blanf01'd, P. z. S. 
1873, p. 313; 'ide Eastern Persia, ii, p. 91; ide Yark. Miss., Manz. 
p. 88, pl. xv ; Brool"e, P. Z. S. 1873, p. 545; Scully, J. A. S. B. lvi, 
pt. 2, p. 76; Tl101nas, Tr. L. S. (2) v, p. 64; W. Sclater, Cat. p. 160. 

AlIU, Persian. 

Females hornless. Horns in males lyrate, diverging near the base 
and ,vith the tips turned inwards and converging; vie,ved from 
the side the curve is S-shaped, but slight. Rings strongly marked, 
16 to 25 in number. A distinct infraorbital gland and ,vell-marked 
lachrymal fossa. 

Go·lour . 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 band on the edge of 
the white buttocks. Facial markings not very distinct, but fhe 
usual pale lateral bands do\\rn 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. bennetti. Eastern 
Turl{estan individuals may be rather larger. Basal length of a 
Persian male sku1l6·75 inches, orbital breadth 3'4; of a Yarkand skull 
7'5 and 3'7. The longest horns I have heard of ,vere from Herst, 
and measured 14'7 inches with a basal girth of 4'5 (Scully, l. c.). 

Dist1'ibution. Throughout the highlands of Persia, and an enor­
lnous area in Central Asia extending through Eastern Turkestan 
to the Gobi desert. This is the gazelle of Afghanistan and Can­
dnhar, but only occurs in British territory in Pishin, north of 
Quetta, as I "ras informed by the late Sir O. B. St. John. 

Habits. Very similar to those of G. bennetti, 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. gutturosa, \vith shorter, very 
pale-coloured horns, inhabits parts of Mongolia.. .. 
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361. Gazella picticaudata. The Tibetan Gazelle. 

Procapra picticaudats, Hodgson, J. A. S. B. xv, p. 334, pl. (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 picticRudata, B1'ool~e, P. Z. S. 1873, p. 547; W. Selate1', 
Cat. p.161. 

Goa, Rdgao, Tibetan. 

~Females hornless. Horns in males slender, diverging, very much 
curved back, the tips curving forwards, but not or very little in wards; 
from the point the horns look nearly straight. Annulation less 
strongly marlred 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 nI0nth. 
Tail and ears very short. 

Colour above in winter light sandy fa"~n, grizzled by the pale 
tips of the hairs, greyer in summer. Lower parts white, not very 
sharply divided from the colour of the back; ~he 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 t-he 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 (Hodgson) ; 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. 

Distribution. 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 eyen said to pay but little attention to men passing 
to wind~'ard. 

In the Pliocene period antelopes were represented in India by 
many forms now restricted to Africa. Amongst these ancient 
Indian antelopes ,,'ere species of .A.loelctphus (hartebeest, &c.), 
Hippotragus (sable antelope, &c.), and probably of: Cob us (water .. 
buck, &c.), Oephalophus (duikerbok), 01~eas (eland), and Strepsi­
ceros (kudu). 

Although the Gi'raffid(fJ 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 Sivatherium is the best known; it ,vas a large animal \vith 
two pairs of horns. 
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Family CERVID~. 

Horns, when present, taking the form of solid 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 brachydont, 
the first molar in both jaws especially so. The lateral digits 
almost always present on all feet, and frequently the distal ends of 
the metapodials. No gall-bladder except in Mosc7tus. A small 
muffle almost always developed. Infraorbital glands always present, 
and interdigital generally. Mammm al\vays 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 
lrno,vn as the "velvet." When the growth is complete the inte­
gument dries and peels off. The horns are shed, as a rule, annually, 
nnd are replaced by others in the course of from three to six months. 
The horns increase in size year by year up to maturity, but aged 
stags bear small and inferior horns. 

a b 

Fig. 172.-0rowns of (a) upper and (b) lower second true molars of Oe1'Vll~ 
'llnicolor, inner side uppermost .• 

Two subfamilies are recognized; both are Indian, and they are 
thus distinguished :-

I-Iorns generally present in males. No gall-bladder 
No horDs. A gall-bladder .. 

Oervince. 
Moschinre. 

The true deer are \videly distributed, being found throughout 
the Palooarctic 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 t.he horns of deer :-Each 
entire horn is composed of a " beam" or main steIn, and minor 
branches kno\vn as "tines," " antlers," or "snags." Sometimes 
the beam and branches are flattened or " palmated," as in the elk 
and £allo\v-deer, but generally t.hey are rounded. The whole horn 
rests on a bony support or " pedicel," ,vhich 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 Oervus cClshrni'rianu8 belongs, there are two more tines 
springing from the beam aboye 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 are known collectively as the" crown," and if they 
are three in number on each horn the stag is termed" royal." 
The inner angle bet\veeu the bro,v tine and the beam is sometimes 
called the " axil." 

Subfamily CERVIN-LE. 

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 t.he surface. 

The arrangement of Sir V. Brooke (P. Z. S. 1878, p. 889), here 
followed, divided the deer into Plesiornetacarpi, with the proxiInal 
ends of the lateral metacarpals remaining, and Telemetacarpi, \yith 
the distal ends only. The two Indian genera belong to the first­
named, and may readily be discriminated'thus :-

Short horus, pedicels as long as antlers or longer. No pha-
langes to lateral digits .. , . .., . . . . CERVU.dUS. 

Long horns on short pedicels. Bony phalang'es of lateral 
digits present CERVUS. 

Genus CERVULUS, Blainville (1816). 

Syn. Stylocerus, H. Smith (1827); Pro~r:, Ogilby (1836); Munfiaeus, 
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 tw'O 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; lachrynlal fissure mode­
rate. Upper 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. Vertebrre: O. 7, D. 13, L. 7, S. 5, 
C. 13-14 (Hodgson). 
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The anatomy of O. 'fIlun~jae has been described by Hodgson 
(J. A. S. B. xvii, pt. 2, p. 483). 

Fig. 173.-Skull and horns of CerV'lelu8 '!n/ltntjac. 

The genus Oervulus is found throughout the Oriental region, and 
is restricted to it. 

Synopsis of Indian and Bur1nese Species. 

Colour chestnut-red 
Colour sepia-brown • 

362. Cervulus muntjac. 

c. 1nunfJac, p. 532. 
C.feee, p. 534. 

The "ib-faced Deer 0'· ba1'lcing Deer. 

Cel'VllS .mtm~jak, Zi!,un. Geog. Gesck. ii, p. 131 (1780); Sykes, P. Z. S. 
18.31, p.104; Elhot, Mad. Jour. L. S. x, p. 221. 

Cervus mun~jal{ and vaginalis, Boddaert, Elenc}l . .Anim. i, p. 136 
(1785). 

Cel'vulus moschatus, Blainville, Bull. Soc. Phil. 1816, pp. 74, 77; 
Horsfield, Oat. p. 190. 

Cel'vus aureus, Hal1l. S'Initk, Griffttlt's Ouv. An. K'':ng. iv, p.l48 (1827). 
Cervus ratwa, Hod,qson, As. Res. xviii, pt. 2, p. 139, pl. (1833). 
Cerv~s melas, o.qilby, Royle's Bot. Hi'J1~al. p. lxxiii (1839). 
Styloceros muntjak, Cautor, J. A. S. B. xv. p. 269. 
StyloCel'llS muntjRcus, Kelaart, Prod. p. 85 (1852). 
Cel'vulus vaginalis, Ada'11l,8, P. Z. S. 1858, p. 530; Blytn, Oat. p. 154. 
Cervulus atu'eus, Jerdon, Ma1n. p. 264; Blyth, Mant. Birds Burma, 

p.46. 
Cel'vulus Dloschatus, CUl'vostylis, and tamuliclls, Gray, Hand-list 

Edentate ~·e. Ma'1n. B. lY. pp. 163, 165 (1873). 
Cel'vulus muntjac, BJ'ool~e, P.~ Z. S. 1874" p. 38, 1878, p. 899; An­

del',~on, An. Zool. Re .. ~. p. 33, ; W. Selatel', Oat. p. 173. 
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Kdkar, H.; Ratwa, Nepal; Ka1'siar, Bhot; Sikku, Lepcha; Maya, 
Beng. Rungpore; Gutra 0, Gutri ~, Bhel'ki, Gond; Bekra, Beka'r, 
)Iahr.; Kdnkari, Kard-kari, Kond-kari, Ckdli, Can.; Kuka-gori, Tel.; 
Kolai, Katu-ardu, Tam.; Weli, Hula-muka, Cing. J Hugmi, Assam; Gyi, 
Burm.; Kidang, l\Ialay; Jungli-bakri and Jungle-sheep, vulgarly, in 
Southern India. 

Oolour deep chestnut, becoming darker on the back and paler 
and duller belo,"'. 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 \vhitish. 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. 

IJi1nensions. 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 Dleasured. Weight of a 
male 38 lb. 

Dist'ribution. Throughout India, Ceylon, and Burma on all 
thickly-wooded hills, never in the plains, nor, so far as I am a,vare, 
a\vay 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 known 
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 east\vard to Hainan, though replaced 
by o. 'reevesi in parts of Southern China. 

Hctbits. 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 
bas 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 caU 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 in the morning and evening, 
sOllletimes after dark, and I have heard it in Burma very late in 
the morning and again in the afternoon, in the cold ,veather, '\\Yhich 
is the rutting-season. It is uttered by. the animal when alarmed, 
as \yell as when calling its mate. 

Elliot and J erdon 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 po,ver of nloving them. Several observers have 
noticecl a peculiar ratt1ing noice, like that produced by a pail' of 
castanets, made by this deer when running, but t.he cause is not 
kno\vn. Adams suggests that the sound is produced by the feet, 
Hamilton and McMaster think it may be Inade by the long canine 
teeth, but Kinloch says he has heard it made by a female, though 
he also thinl\:s it is produced by the mouth. 

The rutting-season in Northern India is chiefly in January and 
February, the periocl 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 IJerfect in August. These details are from Hodgson. The flesh 
is very good, superior to that of other Indian deer in general. 

363. Cervulus feme Fea's Irib-faced Deer. 

Cervulus fem, Tho1nas ~. D01'ia, Ann. Mus. (Jiv. Gen. 2, 2 a, vii, p. 92 
(1889). 

A short tuft of hair between the horns. 
aolou'l~ above sepia-bro\vn, speckled with golden brown, the hairs 

of the back having golden-yellow tips. Legs darker. Lo\ver parts 
light brown. Forehead, horn-peclicels, and occiput bronrnish yellow, 
",ith a blackish line do,Yn the inside of each pedicel to the brown 
of the face. The hair a.round the hoofs, an indistinct line up 
the front of each cnrpus and tarsus, and a distinct band, gro\ving 
broader above, up the front of each thigb, ,yhite. Tail "rith a 
narrow black band above, the rest white. 

Di1nensions of the type, a male :-Totallength 34-6 inches; tail 
without hair 4, with hair 5'7; hind foot and tarsus 11·3; horn 2. 

Distribution. The only specimen lmo\vn was obtained on Muleyit 
Dl0untain, \vest of l\iouhuein, by Mr. L. Fea. 

Genus CERVUS, Linn. (1766). 

Syn. Rusa, A,vis, II. Smith (1827); Rucer't'lls, JIodgson (1838); 
Pseudocert'Us, IIodgson (1841); PrOCerl.'llS, I-Iodgson (1847); 
l)anolia, Gray (1843); Hyelapkus, Suudevall (1846). 

Antlers large, t\VO 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 ,vith the frontal plane, and a right angle with t.he 
occipital. There is a large and deep lachrymal fossa, and an 
extensive fissure or vacuity between the frontal: nasal, maxillary. 
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and lachrYlnal bones. The suborbital glands are large; interdigital 
variable. A moderate-sized mufile. A tuft of hair generally on 
the outer surface of the metatarsus above the Dliddle. Phalanges 
of the lateral digits present. 

Vertebrm: c. 7, D. 13, L. 6, S. 4, C. 11-14. 

Synopsis of Indian, Oeylonese, and Burmese SlJecies. 

A. Each horn in adults normally with more than 
three tines. 

a. Brow and bez tines present; usually a pale 
caudal disk. . . . . . •• ....... • C. cltsnmti1'ianus, P.5Sr,. 

b. Brow tine, no bez; no caudal disle 
a'. Brow tine and beam meet at a right angle. O. duvauceli, p. 5!J~. 
b' Brow tine forming a continuous curve 

with beam • ••• " . . . . . ..• O. eldi, p.5.11 • 
B. Each horn ill adults normally with three tines. 

a. Never spotted; large, height 48 to 56 inches. C. unicolor, p. ,14:3. 
h. Always spotted; height 30 to 38 inches C. a~1:i8, p.543 
c. Spotted in summer only; height less than 

30 inches. • •••.. . • . . C. pOl.'cinus, p.549 • 

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 importance, and the number of intermediate 
fOfU1S between the best-marked types, such as Red· Deer and 
Stl,mbar, renders it difficult to separate them. Of the Indian 
species, O. cas7t1nirianus alone belongs to the Elaphine group, or 
true Oervus, which comprises the European Red Deer (0. elaphus) 
and the American Wapiti ( O. cctnaclensis). The other Indian species 
belong to the Rusine group, with a.large muffle and no bez tine, 
and have been distributed amongst several small genera, O. unicolor 
being the type of Rusa, O. duvauceli of ~uce'l'vus, O. eldi of Panolia, 
. O. axis of Axis, and O. po}'CinU8 of Hyelaphus, the last species 
having also been referred alternately to If/usa and Axis. 

Indian fossil forms are not numerous. o. unicolor, o. atcis, 
O. po}'cinus, and perhaps O. duvct'Uceli, are represented in the 
Pleistocene beds of the Peninsula, nnd three extinct forms, one 
allied to O. duvauceli, in the Pliocene Siwaliks. 

364. Cervus cashmirianus. The Kashrni'r Stag. 

" I(ashmir Stag/' Blyth, P. Z. S. 1840, p. 79; ida J. A. S. B. x, p.750, 
plate, figs. 8, 9; xxiii, p. 734. 

Cervus cashmel'ensis, Falconer, apud Gray, List Ost. Spec. B. M. 
p. 65 (1847) (no description); Adanls, P. Z. S. 1858, p. 529; 
Lydelditer, J. A. S. B. xlvi, pt. 2, p. 286 

Cervus wallichii, Wagner, Hugel's Kasch1nir, iv, p. 576; BZytll, 
J. A. S. B. xxx, p. 188; ide Cat. p. 146; Jerdon, Mll1n. p. 250; 
nec Cuv. Hist. Nat. Ma1n. pI. 356 (1823). 

Cervus cashmeerianus, Falconer, Pal. Me1n. i, p. 576 (1868); Bclater, 
Tr. Z. S. ~vii, p. 339, p1. xxx; Brooke, P. Z. S. 1878, p. 912 ; 
Scully, J. A. S. B. lvi, p. 76; W. Sclater, Cat. p. 184. 

Rangal, Honglul 0, Minya1nar ~ , Kashmir; Bdratnngha, H. 
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Size large. In males the hair on 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, \\~ith ra.re exceptions, are undivided. The bez or second 
tine, as a rule, considerably exceeds the brow or first tine in length. 

Oolour brown or bro\vnish ash, or clark liver-colour; a whitish 
caudal disk surrounding the tail, contrasting strongly \vith the 
dark border that Inerges into the body-colour; sides and limbs 

Fig. 174. --Skull and horns of OervltS casn1niria1l!tts. 

paler; lips and chin white, ears '\l7hitish. 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 Sclnter's figulte, from au animal in the Zoological Gardens, 
there is no caudal disk; the tail is dark bro\vn above, pale below, 
and only the buttocks pale rufous. Whether this is due to varia­
tion in colouring or to age it is impossible to say, but a skin from 
the Zoological Gardells, now in the British Museum, agrees with 
the figure. 
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Di1nen8ions. Height at shoulder 48 to 52 inches, length 7 to 7 f 
feet, tail 5 inches. Extreme length of a male skull 15·1 inches, 
breadth 7-5. Horns in adults average about ~ 4.0 inches in length, 
and 5! to 6 in girth at mid-beam; the longest known Ineasure 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 
bet,veen about 9000 and 12,000 feet in summer, lower in winter. 
Not found east or north of J(ashmir; a fe,v occur in Wardwan, 
Kishtwar, Badrawar, &c.; none in Ladak. The range west,vard is 
not known; a horn referred to this species ,vas 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 I{ashmir 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 horDs in March, 
and the new horns are not perfect till October, when, as Adams 
states, "the rutting-season commences and the loud bello,vings of 
the stags are heard all over the mountains." The voice of the 
Kashmir st.ag, according to Sir V. Brooke, resembles that of the 
wapiti, and differs from that of the European red deer. "In- the 
former 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 ,vith dense forest, where there is a copious supply ~f 
water." The young are born in .A pril, so the period of gestation 
must be about six months. 

A much larger species than O. cash1nirianus inhabits one or 
more wooded upland tracts north of Bhutan, but belonging to 
Tibet. This stag, o. affinis (Hodgson, J .. A. S. B. x, p. 721, pI. ; 
xix, pp. 466, 518, pI.; xx, p. 388, pl. vii), called, but erroneously, 
the 8ikhim Stag by J erdon, Inust be excluded from the fauna of 
British India. It is not found in Sikhim nor in the Chumb~ valley, 
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 o. affin·is is drained by streams running north,vard to 
the Sangpo. The coloration of O. aiJinis resembles that of 
(!. cash1nirianus. The caudal disk is well marked. The horns 
are large, 54 inches having been measured, and bear almost 
al,vays five points each, but the principal distinction from O. cash­
,nirianus is in the beam being much bent forward just above the 
origin of the tres tine. The bez is sometimes larger than the bro\v 
antler, but less constantly than· in o. cctslt'lni1'ianus. A ·skull 
Ineasures 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 larger than those of 
O. cashmi1'ianus. 
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The animal to the figure of which, by Duvaucel, euvier gave the 
name of o. walliehii, lived in the Barrackpore menagerie, ancl was 
said to have been brought from Muktinath near Mount Dwalagiri 
in Nepal (Hardwicke, Tr. L. S. xiv, p.581). This place is as 
nearly as possible half\vay between the localities inhabited by 
O. cash1ni1-ictnus and o. ltjfinis respectively. It is difficult to 
believe that any large deer living in Northern Nepal could have 
escaped the kno\vledge of Hodgson's collectors. The shed horns 
of the type of o. wctllicltii are preserved in Calcutta, and have been 
figured (J. A. S. B. x, p. 750, pI., fig. 7); they are probably, 
according to 'V. Sclater, of the third year, but whether they agree 
better with those of C. cctShmirictnus, 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. O. na1·ayanus 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 O. atfinis. 
No iInportnnce lleed be attached to the supposed locality; no stag 
is found in Ladak. 

Recently (J. A. S. B. lviii, pt. 2, p. 186, pI. xi) W. L. Sclater 
has described a deer's dried head (with the skin) and horns pur­
chased in the Darjiling bazaar, and has ShO\Vll that they agree best 
\vith a stag called Oervus dybowskii by Taczano\vski (P. Z. S. 1876, 
p. 113), and found in the Ussnri country, N.E. Manchuria, not 
far from Vladivostok. Additional evidence may be awaited before 
supposing that O. dybowskii extends to Tibet. It belongs to the 
Pseudaxine group, \yithout a bez tine and usually with four points 
on each horn. 

A fine elaphine stag inhabits t.he forests near the rivers east of 
Ytirkand and I(ushgarh, and appears to be nearly allied to the 
Western Asiatic deer }{no\vn as C. 11Utrctl, or perhaps, identical 
with it. The great stag of the Thian Shan, for \vhich (P. Z. s. 
1875, p. 638, \voodcut) I propcsed the nalue of o. eustephanus, is 
a race of the Alnerican \vapiti, O. canadensis, or a closely allied 
form. The other Asiat.ic elaphine deer a.re O. xantltopygus, 
widely distributed, and o. luehdorfi froln Amoorland, the distinct­
ness of \vbich is doubtful. Besides O. dybowskii, O. silca from 
Japan, O. '})ut,ntchuricus from Northern China, O. casl?ictts from 
Northern Persia, and some less known species belong to the 
Pseudaxine group. 

365. C~rvus duvauceli. The Ba1'·as·ing7~a. 

Cel'vus duvaucelii, OUt'. OS8. Foss. ed. 3, p. 505, pI. ~nx, figs. 6-8 
(1825); Anon. J. A. S. B. v, p. 240; Sciater, Ir. Z. S. vii, p. 346, 
pI. xxxvi; Brooke, P. Z. S. 1878, p. 905; W. Selater, Cat. p. 179. 

Cervus bahrainja, Hodgson, P. Z. S. 1834, ll. 99 (no description). 
Cervus elaphoides, Hodgson, J. A. S. B. IV, p. 648, pI. liii, fig. 4 

(1835). 
Cervus (Rucervus) elaphoides, Hoi/.qson, A. M. N. H. i, p. 154 (1838). 
Ce~us dimorphe, Hodgson, J. A. S. B. xii, p. 897, pI. (1843). 
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RUCel'VllS duvaucelii, Rodgson, .7. A. S. B. xvi, p. 689; Blyt/t, Cat 
p. 150; ide P. Z. S. 1867, p. 835, figs. 1-5; Blan/ord, 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, Stray Feathers, ii. p. 371. 

Ba:l'asingha, Mdlui, II.; Baraya, Gonr, Ghos, N epa! Tel'ai; Jhinkar, 
Kyarda DUn ; Goin, Sind &c.; Goinj'ak 0 , Gaoni ~ , Central India; Bal'a­
Nel'lOa1't~ Sal-SanZal', l\Iundla; Bkelingi pohu, Assam. Swamp deer of 
Jerdon. 

Size large. Hair moderately fine, rather woolly . Neck maned, 
tail moderate. Muzzle elongate. No interdigital glands (Hodgson). 
Skull narro\v and long; premaxillaries produced considera~ly 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 unbranched for more than half its length; it then divides 
into t\VO, each branch dividing again. In the normal adult horn 
figured in the accompanying cut the inner branch bears two tines, 

Fig. 175.-Skull and borns of Oervu,s duVa2tCeli. (From a figure by Forsyth.) 

the outer three, but this numbel' is often exceeded. Some remark­
able horns are figured by Blyth l. c., one pair of them havina' more 

• 0 
than twenty pOInts. 

OOlOU1" in winter yellowish bro\vn above, paler below, in summer 
bright rufous-brown usually more or less spotted with white, 

20 
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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. 

Din~en8ions. lreight at shoulder 44 to 46 inches; length nearly 
6 feet; tail 8 to {) inches, ,vithout hair 5; ear 7. Extreme length 
of a skull 15·3, breadth across orbits 6. Large stags in Cooch 
Behar are said to have ,veighed from 32 stone 12 Ibs. to 40 
stone 10 lbs., or 460 to 570 lbs. (' Asian,' April 3r<1, 1891). 
Average horns measure 30 inches round the curve, with a girth of 
5 at mid-beaul; extreme measurements 38 and 5·25. 

Distribution. Along the base of the Himalayas from Upper 
Assam to the JCyarda Dun \vest of the JUluna, throughout Assam, 
in a few places in the Indo-Gangetic p1ain from the Eastern 
Sundarbans to Bahthvalpur and to Rohri in Upper Sind, and locally 
throughout the altea bet\veen the Ganges and Godavari as far east 
as Manella, this deer being COlnmon in parts of the Upper N er­
budda valley and to the south in Bastar and the neighbourhood. 
:Forsyth has sho\vn that the range of O. duvauceli in the Central 
Provinces corresponds with that of the sal tree (Shorect ,·obusta) 
and red jungle-fowl (Gallus banlciva). In the Denwa valley, 150 
Iniles \",est of the main sal region, and not far fr<?m 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 Sind 
by General ]\larston, and there are t\VO 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 \voods and on flat or undulating grass 
plains I110re or less interspersed \vith trees. It is ]{DO'Vn as 
the "Swamp-deer" in parts of N orth-eastel~n Bengal, but the 
terI11, though used as its English nalne by J erdon, is scarcely 
appropriate. The barasingha is sometimes met \vith in open 
forest. In the winter it is highly gregarious, herds of from thirty 
to fifty being met with, \vhilst in l\fandla, and probably else\vhere, 
about September and October, several hundreds sometimes collect. 
~rhe rutting-season follows. At the end of March in Assam the 
bucks are found in grass singly, ,,7ith the horns for the most part 
partly grown and in velvet, so the old horns Dlust 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 Inidday, it may be found grazing late in the forenoon and 
again early in the afternoon. Anderson found that a male in 
confinement \vas fond of lying in 'vater in the hot season. 

I have examined the type of O. dirnorplze, an d ascertained that 
it belongs to this species and not, as Blyth supposed, to O. eldi. 
Mr. Thomas., I find, had made the same identification. 

An allied species, O. sc"'olnburtgki (Blyth, P. Z .. S. 1863, p. 155, 
1867, p. 835, figs. 6-12), chiefly distinguished by the undivided 
portion of the beam in each horn being shorter than the branches, 
is found in SiaUl and may be met with in the Shan Stu.tes east of 
Upper Burma. 
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366. Cervus eldi. The brOlv-antle,'ecl· Dee1w 01W l'hal1!eng. 

"Nondescript species of Deer," McClelland, . Calc .. Jour. N. II. i, 
p. 501, pI. xii, figs. 1 a, 1 b. I 

Cervus eldii, Guthrie (teste Blyth, P. Z. SJ 1867, p. 837), Calc. Jour. 
N. H. ii, p. 417, pI. xii (1842); Beavan, P. Z. S. 1867, p. 759 ; 
Swinnoe, P. Z. 8 ... 1869, 1?:.653, figs. 1-3; Sclater, T,'. Z. S. vii, 
p. 348, pIs. XXXVll, XXXVlll; B1'ooke, P. Z. S. 1878, p. 906; W. 
Sclater, (Jat. p. 180. 

Cervus (Rusa) frontalis, McClelland, Calc, Jour. N. H. iii, p. 401, 
pIs. xiii, xiv (1843); Blyth, J. A. S. B. xxviii, p. 296. 

Panolia acuticornis, Gray, List Ma'ln. B. M. 1843, p. 180 (no de-
scription);. Cantor, J. A. 8. B. xv, p. 272. . . 

Panolia platyceros, Gray, ibid. p. 181 (no description) ; Blytl~, P. Z. S. 
1867, p. 842, fig·s. 20-23. 

Panolia eldii, Gtay, Cat. Ma1n. ~c. Nepal ~ Thibet B. M. 1846, 
1?' 34; Blyth, J. A. S. B. xxx, p. 193, xxx~, p. 334; id .. Cat. p. 149 ; 
~d. P. Z. S. 1867, p. 835, figs. 13-19; ~d. Ma1n. BU'ds BU1'rna, 
p. 45; Beavan, J. 'A. S. B. xxxvi, pt. 2, p. 175. 

Sangnat', Sangra":, l\lanipur; Tkameng, Burmese. 

Size moderate. Hair very coarse, shaggy in \vinter, thick and 
long about the neck in stags. Tail short. Skull elongate, frontal 

Fig. 176.-Skull and horns of Oervus eldi. 

area very narrow; premaxillaries much shorter than in O. duvau­
celio 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 

202 
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point~ 011 the upper surface of the brow-a:ntler, and gf}nerally a 
prominent snag in the axil. The beam is unbranched for a con­
siderable distance, generally more than half the length, and curved 
bnck\vards, then out\vards, and lastly forwards; to\vards the end 
it bears a number of small points from t\VO or three to eight or ten 
or possibly more, as figw·ed by Blyth (P. Z. S. 1867, 1. c.). Ourve 
of the t\VO horns seldom exactly corresponding; those figured on 
the preceding page are typical, but perhaps with fewer branches 
than usual. Blyth sho,,'s that horns of this deer from l\fergui and 
the Malay Peninsula are shorter and have commonly t\VO or three 
vertical snags on the bro\v-antler. In the Siam form (Pcenolitt 
lJlatyceros) the upper part of the beam is flattened and bears 
several small points 011 its posterior edge. 

Oolour. Males in \vinter are said to be dark bronon, ahnost 
black, in summer fa\vn-coloured; does are paler rufous fawn. The 
lo\ver parts are ,vhite in summer, pale brow'n in winter. No 
caudal disk. .A \vhite lnark above the eye is sho\vn in Sclater's 
figure of the summer garb. The very young are spotted-

Di1rl,ensions. St'ags about 45 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. 
Ayerage horns 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 38·25 without the 
bro\v-antler is said to have been measured. Beavan says that males 
\veigh 210 to 245 lbs., females about 140 lbs. : this is perhaps the 
weight of cleaned carcas~s. 

Dist'ribution. The valley of ~fanipur, and thence southwards in 
suitable localities throughout Burma and the Malay Peninsula 
(Oantor), also in Cambodia and Hainan, al\vays in flat alluvial 
ground. 

H(tbits. These have been described by Lieut. Eld (t.he discoverer 
of the species) and Captain Beavan. O. elcli inhabits grassy a~d 
s\vampy plains, and is usually seen in herds of from 10 to 50 or 
more; occasionally much larger numbers are found associating. 
They luay 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,vaddy delta, and in l\fartaban, they are found in 
plains where, during the dry season, 110 fresh \vater is procurable. 
They are frequently seen in swamps, and feed on wild rice and 
other plants gro,ving in such places. 

The stags commence to shed their horns in June in Manipur ; in 
Lo\ver Burma the horns are lost about September. The rutting­
season in Burma lasts from l\farch till May; the young, usually 
one at a birth, are born in October and November. Males begin 
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 the female is a short barking grunt, that of the male 
is lower and more prolonged, and is Dlost frequently heard in the 
rutting-senson. 
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367 Cervus unicolor. The Salnbar or Rusa Deer. 

Middle-sized and Great Axis, Pen'f!,ant, Hist. quad. p. 106 (1781). 
Cervus unicolor and C. albicornis, Bechstein,: Allge1n. Uebers. d. 

vz'erfiis. T!u:ere, i, p. 112 (1799). . 
Cervus niger, Blainv. Bull. 80c. PILil. 1816, p.76, teste Blyth, J. A. 

S. B. xi, P.' 449. . 
Cervus hippelaphus, Cuv, Oss. Foss. edt 2, IV .• p.40, pl. Y, figs. 31-

85, 42 (1823); Duvaucel, As, Res. xv, p. ] 57, pI. i (1825) ; Elliot, 
Mad". Jour, L. S. x, p. 220; Blyth, J. A. S, B. xi, p. 449, xx, 
p. 174; ? Brooke, P. Z. S. 1878, p. 903; W. Sclater, Cat. p. 179. 

Cervus equinus, Cuv. ibid. p. 45, pl. V, figs. 37, 38, 46 (1823); Syl"es, 
P. Z. S. 1831, p. 104; Brooke, P. Z. S. 1878, p. 901. 

Cervus aristotelis, Cuv. Oss. Foss. ed. 3, iv. p. 503, pl. xxxix, fig. 10 
(1825); Blyt/~, J. A. S. B. xi, p. 449; Brooke, P. Z. S. 1878, p. 901 ; 
W. Sclater, Cat. p. 176. 

Cervus leschenaultii, Cuv. ~·b. p. 506, pI. xxxix, fig. 9 (1825). 
Cervus (Rusa) hippelaphus, unicolor, alistotelis, and equinus, Ha'ln. 

Snlith, Griffith's An. Kingd. iv, pp. 105-112 (1827). 
Cel'vus jarai, Hodgson, Gleanings £n Se. iii, p. 321, pl. xxi (1831) ; 

'id. J. A. S. B. i, pp. 66, 115, pl. v. 
Rusa. jaraya, nepalensis, and heterocervus, Hodgson, J. A. S. B. x, 

p. 914 (1841) (no descriptions). 
Axis pennantii, Gray, List Marn. B. M. p. 180 (1843). 
Rusa aristotelis, Gray, List Mam. B. J.ll. p. 179; Blyth, OCtt. p. 150 ; 

£d. Mam. Birds BU1''1nft, p. 45; Jerdon, Man~. p. 256; Gilbert, 
JOU'l". Bomb. N. H. Soc. iii, p. 224. 

Rusa hippelaphus, Kelaal't, Prod. p. 83. 
Rusa equina, Oantor, J. A.. S. B. xv, p. 271. 

Sdnzbar, Sd'lna1', H.; Jarao d, Jarai ~, Nepal; MaJui, Terai; Mer'Ll, 
~{ahr. of Ghats; Ma-ao, Mauk, Gond; Sara1n, Ho-Kol ; Kadave, Kadaba, 
Can.; Kennadi, Tel.; Kadurnai, Tam.; Gona Rusa, Cing.; Gous, Gaoj, 
Bhalongi ~, E. Bengal; Kluit-l~howa-pohu, Assam; Sacha, Daphla; 
Tsnat, Burmese; Takhaft, Hseukhau, Xlleu, Karen; Rusa, Rusa-etam, 
~Ialay. 

The largest Indian deer. Ears large. Hair coarse. Neck and 
throat of the adult male covered wit:b. Jong hair forming an erectile 
mane. Muffle large. Orifices ot infraorbital glands very large 
and capable of eversion. Tail moderate. I~terdigital glands 
,vanting, 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 t\VO upper tines generally subequal 
in Indian heads, but very variable in forlu and proportion. 

Oolour almost uniform dark brown throughout, sometimes greyer, 
sometinles \vith a slight yello\vish tinge, scarcely paler below. 
Females and young paler and more rufous than males. Chin, 
inside of t.he limbs near the body, lo\ver surface of the tail, and 
inner part of the buttocks yello\ver, sometimes dull yellowish 
white. Young not spotted at any stage. Some old males are very 
dark-coloured, almost black or dark- slaty grey. 
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Dimensions. Height at shoulder of males 48 to 56 inches, and 
it is said even more; length 6 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 Ibs. (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 aud horns of Cerl'u.~ '1tJl.icoio,'. (Froln Forsyth.) 

evel', seen out of India. 1'he largest recorded measured 48 inches, 
but the girth at nlid-beam was only 6; horns 35'5 and 38 inches 
in length have been found to have it girth of 8'25 inches halfway 
up the beam, and 8·5 has been measured in horns 41 inches 
long. 

Di~tl'ibutio'fl.. Almost throughout t.he Oriental region \vherever 
there is undulating ground or billy country \vith forest, but the 
fornls in SOlne of t.he Malay Islands appear to be specifically 
distinct. ~rhe snmbar ascends t.he Hinlalayas in places to 0000 
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or 10,000 feet, and is common on the SUIDlllits of the ranges in 
Southern India ancL Ceylon. It is not common on alluvial fiats, 
though it is occasionally found on them, at co~siderable distances 
from any hills. It is, of course, ,,?anting in the treeless plains of 
the Punjab, Sind, and Western Rajputana. 

Varieties and Nomenclature. This fine deer appenrs to have been 
first mentio~ed by Pennant, who described it as the middle-sized 
and greater Axis (Oe'1'vus axis unicolor and o. axis rnaior of Kerr). 
To these forms the names of Oe1·vus unicolo1· and o. albicorni.~ 
were applied by Bechstein. Ouvier, in the second edition of his 
, Ossemens Fossiles,' nalned different varieties O. hilJpelapll/ttS and 
O. equinus, and t\vo years after\vards added the uanles of o. aristo­
telis and O. leschenaultii, given to horns only. Why the name 
O. aristotelis, given~to an abnormal horn, has been preferl'ecl for the 
Indian SambaI' it is difficult to say. The name o. unicolo'1'", em­
employed by Hamilton Smith, is preferable on account of both 
priority and suitability, being an appropriate term for the only 
Indian deer \vith unspotted young. 

Continental forms of sambar 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. lVloreover, 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. eqttinus. The name 
o. ltippelaphus is by Brooke and others applied to a Malay variety 
in which the inner tine is the longer. But all the three names 
,vere by Horsfield and others used for varieties tound 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 \voodland deer of South-eastern Asia gene­
rally, and is more widely and general1y distributed than any other 
species. Although it does not shun the neighbourhood of man to 
the same degree as Bos gaurus 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 
nl\vays 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 fOllr or five to a dozen in number 
are commonly nlet \vith. 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-cleared 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 t.he 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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Sterndale doubts this; it certainly travels long distances to its 
di'inking-places at times. 

The rutting-season is about October and November in the 
Peninsula of India, "but, according to Hodgson, in spring in the 
Hhnalayas. At that time salnbar collect in larger numbers, and 
the loud roaring call of the stags is often heard in the morning 
and evening and somet.imes late at night. The period of gestation 
is eight IDonths, and a single young one is generally born at a 
tinle. 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 t.hem myself in the Central Pro­
vinces in April and May ,vith fully developed horns; and Forsyth, 
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 
kno,vledge retained their horns for successive years. 

The stag's cali, already mentioned, is termed by McMaster a 
" loud and somewhat metallic-sounding bellow," whilst the hind's 
call, a sharper but fai.nter note, is described as a "faint grunting 
lo,v" by the same authority, ,vho 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 11 sambar is very moderate, and if found on ground 
,vhere 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 Oervus, I believe, can be ridden down without much 
difficulty. I have heard of both spotted and hog deer being 
speared in favourable localities. Sam bar are usually driven by 
beaters, or stalked, but in Ceylon it was nt one time the practice to 
hunt them with deer-hounds and kill 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 talte 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 sam bar is coarse, but weIl­
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 \vasted in India, as thnt of wild cattle 
and pigs often is. 

368. Cervus axis. The Sj)otte(l Deer. 

Cel'VllS axis, EI'.1:1. Syst. Reg. A.n. p. 312 (1777) ; Elliot, Mad. Jour. 
L. S. x, p. 221; B~lJth, J. A. S. B. xi, p. 1202, xxii, p. 415; 
Brooke, P. Z. S. 1878, p. 907; Ravenscroft, P. Z. S. 1883, p. 465 ; 
W. Sclater, Cat. p. 181. 

Cel'vus Dlldipalpebra, OUilby, P. Z. S. 1831, p. 136. 
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• \xis majol' alld minor, Hodgson, J. A. S. B. x, p. 914 (1841), no 
descl'iptions; xvi, pp. 691, 711 ; xvii, pt. 2, p.486. 

Axis maculata, Gray, List Mam. B. M. p. 178 (1843); Kelaart, 
Prod. p. 82; Adam.~, P. Z. S. 1858, p. 530;. Blytlt, Cat. p. 152 ; 
Jerd()n, Marn. p. 260. 

Cln'lal, Chitra, Jhdnk, H.; Ghatidak, Bhagalpur; Bol'o lLhut~1Jll, 
Heng·., Rungpore; Burtya, Goralrhpur; Lupt', Kal's, Gond; Darkd}", 
Korku; Pusta, Ho-Kol; Sarung, Bdraga, Jati, 2J{ih~ka, Can.; Dupi, Tel.; 
Pflli-1nan, Tam. 1\1al.; Tf'C Muha, Cing. 

Fig. 178.-Skull and horns of Oervlls axis (horns after Forsyth). 

Size moderate. No mane. Molars very hypsodont. Muffle as 
in O. unicolo1·. Tail long, pointed. Interdigital glands in hind 
feet only (Hodgson). Upper canines generally \vanting (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 
al\vays much the longer. Sports or irregular points ill the axil of 
the brow-tine very COlnmon; few fine horns are without them, but 
other additional points. are rare. 

Oolour rufous fawn, spotted throughout the body with' white at 
all seasons and all ages. A dark dorsal stripe from nape ·to end of 
tail, bordered by a single or double ro\v of white spots on the back. 
Lo'Y down on the sides the white spots sometimes blend into a 
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horizontal line. Chin and upper throat, belly, inside of limbs, and 
lo\ver surface of the tail \\'hite. Head brownish unspotted, the 
face c1arl{er. Ears brown outside, white within. A melanoid 
variety indistinctly spotted occasionally occurs (0. nuclipaZpebra). 

Dimensions. Height of males at shoulder 36 to 38 inches in 
Central and Northern India, length 4~ to 5 feet. A female 
measured 30 inches high, 53 long; tail \\7ith hair 12~, without] O. 
In Southern India the height is considerably less, 30 to 34 inches 
according to Jerdon. But an Anairualai male measured by Hornaday 
\vas 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 ab8"ut 30 in length, 
but heads from Bengal and Southern India are generally smaller. 

Dist1"ibution, The spotted deer is. found nearly throughout India 
and, Ceylon. It occurs at the base of the Himalayas, not, ho\v­
ever, ascending the mOl.}lltains beyond the lo\ver spurs, from the 
neighbourhood of the Sutlej to Nepal, but not in Sikhim. It is not 
found ill the Punjab plains, nor in Sind, and only to the eastward 
in Rajputana; it is ,,-anting also in Assam and to the east of the 
Bay of Bengal, but common in the Sundarballs, 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 Lo\ver 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 ,rizagapatam. 
IIodgson proposed the name of Axis 'tninor for the smaller race, 
and Jerdon ,vas inclined to regard it as distinct, but there is 
now a general agreement that the two forms are merely local 
varieties. 

Habits. 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 bot.h in hilly ground and on alluvial plains. It never 
goes far from its drinking-places. So long as it has a ,yild tract 
of bush or ravines for shelter, it appears to care little for the 
neigh bourhood of Inan. ~fany of its favourite haunts are in some 
of the most beautiful '\yild scenery of the Indian plains and lo\ver 
hills, on the 111urgins of rippling streams ,vith 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, sOlnetimes 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 bet\veen 8 and 10 o'clock in the 
morning, the time varying \vith the season of yea.r, and repose 
during the day in deep shade.- They swim well, and tal{e readily 
to ,vater. They both graze and browse. ;. 

There is, I believe, much variation in the rutting-season, which, 
according to Hodgson, begins in September. It is generally in the 
cold senson in Northern India, but I am under the ilnpression that 
young fa\yns 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 cleer also utters a 
shrill alarm cry. The period or gestation is 8 lllonths (P. Z. s. 
1863, p. 230), or 8 according to Hodgson (J. A. S. B. xvi, p. 691). 
The flesh is dryas a rule, but if l\:ept till tender is excellent. 

369. Cervus porcinus. The Hog-dee)~. 

Cel'vus pOl'cinus, Zi112'1n. Spec. Zool. Geo.q. Quad. p. 532 (1777); 
McClelland, P. Z. S. 1839, p. 150; Hutton, J. A. S. B. xv, p. 150 ; 
B1'ooke, P. Z. S. 1878, p. 902; U'". Belater, p. 178. 

flyelaphus porcinus, Sundevall, Kong. Vet. Ale. Handl. 1844, 
p. 181; Ada1ns, P. Z. S. 1858, p. 530; Blyth, Gat. p. 153; ide 
Ma1n. Bi1'ds Burma, p. 45. 

Axis oryzus, Kelaart, P1·odr. p. 83 (1852); Blyth, J. A. S. B. xxiii, 
p.217. 

Axis pOI'cinus, Jel'dart, Mam. p. 262. 
Para, II. (also Sindhi and Punjabi); Dodar, Rohilcund; Kltar 

laguna, Nepal Terai; }lutrini haran, Beng.; W£l-muha, Cing.; Darai 
01' Daya~~ BlU'me::;e. 

Size small. Legs shorter in proportion. Tail rather long. 
Frontal region of skull narrow. No upper canines.. Horns small, 
on longish pedicels. Each horn \vith 3 tines, the brow-antler 
~neeting the beam at an acute angle, outer upper tine exceeding the 
Inner. 

Ooloutr. Bro\vn, more or less rufous or yellowish, the hairs with 
pale tips, producing a minutely speckled appearance. Lower parts 
paler. Ears white inside, and tail ,,·hite beneath. In sumnler the 
fur is paler, more rufous and more or less spotted with pale brO\"ll 
or \vhite. The spots are probably not al\"\1ays 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 w bethel' adults are ever spotted, but I ,vatched the asslunp­
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. 

Di'lnensions. Height at shoulder about 24 inches; length- from 
llluzzle to root of tail 42 to 44, tail \vith hair 8. A male skull 
measures S'6 in basal length by 4·1 in orhital breadth. The horns 
are generally small, and do not often exceed 10 or 12 inches in 
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length. 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 Sylhet· and 
throughout Burma to Tenasserim in alluvial fiats. It may range 
some distance into the Peninsula along the course of the Gangetic 
tributaries like the Soane; but although it is said by Forsyth to be 
found in the Central Highlands east of Mandla, and 'hy Ball to 

Fig. 179.-Skull and horn of Oervus pm·cinftS. 

have been seen by him distinctly in Jeypore near Vizagapataru, 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 dne to the use of the term Hog-deer for 
T1·agulusrne'1ninna and perhaps for Oe'i·uulus 'In'ttnt:jac, on account 
of their bearing tusl{s. Some true hog-deer oceur in Ceylon, but 
are confined, as I learn from Mr. Hugh Nevill, to a small area be­
t,veen l\1atura and the I(altura River, and have almost certainly 
been introduced. 

Habits. The hog-deer is an inhabitant of alluvial plains, and is 
nhnost if not quite restricted to them. It abounds in some of the 
grass-jungles, keeping as a rule to grass of moderate height, 
Inixed ,Jlith tanlarisk and other bush, rather than to the masses of 
grass 12 to 30 feet in height that form the favourite haunt of the 
buffalo and rhinoceros. It is sometimes found amongst high 
trees, but not so often as Oll grassy plains. Hog-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 some\vhat ungainly in their movements; tb'ey run awkwardly, 
,vith 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. 1863, 
p. 230). The bucks drop their horns generally in April. 

Subfamily MOSCHIN~. 

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. Henlispheres of brain 
but slightly 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 

Fig. 180.-Skull of Mosckus rnosckiferus. 

form to that of OervltS. Outer metatarsals wanting; the distal 
extremities of the outer metacarpals present; all the outer toes 
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have well-developed phalangeR. No infraorbital or interdigital 
glands. A peculiar sac-lilte 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 (op. cit. x, p. 795) have described another 
gland \vith an elliptical orifice on each side beneath the tail, also 
peculiar to the male. Vertebrre: C. 7, D. 14, L. 5, S. 5, C. 6. 

The anatomy has been described by several writers, especially 
Pallas (Spic. Zoo!. xiii, 1779), Campbell and Hodgson ll. c., 
Flo\ver (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 yaria­
tion. Recently Biichner has described an additional species from 
!(ansu, east of Tibet, as M. sifanicus. 

370. Moschus moschiferus. 1'he J.li'usl:-deel'. 

~loschus moschiferus, L. 8,1/8t. Nat. i, p. 91 (1766); Hutton, 
J. A. S. B. vi, p. 935; Hodgson, J. A. S. B. xvi, p. 693, xvii, 
pt. 2, p. 486; Ada 111S , P. Z. S. 1858, p. 528; Rlytll, (}at. p. 157 ; 
Jel'don, M(l1n. p. 266; A. llfilne-Edw. Ann. SCI ltlat. (5) ii, 
p. 154, pI. iv, fig. 1; ide Recll .. ZJfal1l. p. 176, pIs. xix, xx; Blanford, 
,J. A. S. B. xli, pt. 2, p. 39; Lydekker, J. A. S. B. xlvi, pt. 2, 
pp. 286, 287, xlix, pt. 2, p. 4; Scully, P. Z. S. 1881, p. 209; 
W. Selater, Cat. p.172. 

)Iuslr-deer, Hodgson, Gleanings Se. iii, 11. 320, pI. xxi (young). 
l\Ioschus chrysogastel', leucogaster, and saturatus, 110 rlgs on , J. A. 

S B . . . '>03' '>85 • • VIll, p . .;.J ,Xl. p. _ . 

l{astllra, J.l'Illsh"A~, II.; Raos, ROils, I~a~hnlil'; Ld, L(iu:a, TilJetan; 
Rifdo, Ladak; Bena, .:.lfasak ndha, Garh,vnl and !(umaun. 

Hair of peculiar texture-long, coarse, brittle, minutely \vavy, 
and composed of a substance' resembling pith. Limbs long,. the 
hinder considerably the longer. Hoofs narrow, pointed; lateral 
hoofs greatly developed. . Ears large. Tail very small, glandular, 
and marked \vith a terlninal tuft in males, hairy in females. The 
canines in the male are frequently 2 to 3 inches in length. 

Oolour rich dark brown, more or less speckled and mottled with 
grey, the hairs having a subterminal white ring and blackish tips. 
'fhe basal three-fourths or Inore of the bair on the body is white. 
Lower parts and inside of limbs pal er ; chin, inner borde:t:s of ears, 
and inside of thighs whitish; a ,vhite spot in some (the young?) 
on each side of the throat. Some individuals are paler, others 
yellowish in tint. Hodgson's variety cltrysogaster is described as 
bright sepia-hro\vn above, sprinkled ,vith 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 \vhite or a dirty white." This ~orresponds 
to Hodgson'S lettCOgaster. Others, he says, "are of a yellowish 
\vhite all over the upper parts, with the belly and inner sides of 
the thighs white." Jerdon mentions a Kashmir variety with 
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grizzled grey spots in lines on the back. The young are spotted 
with white, or yello,,7ish white; those froIll Kashmir are much 
paler in colour than Eastern Himalayan individuals. 

lJinleMions. Height of male at· shouldar about 20 inches, at 
croup about 22 ; length, 110se 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. 

Dist'l'ibution. Throughout the Himalayas as far west as Gilgit, 
at elevation$ exceeding 8000 feet (in Sikhinl in the summer above 
12,OOO}, in forest and brush\vood. Also in Tibet and other parts of 
Central Asia as far north as Siberia. 

Habits. The musk-d.eer is a solitary animal, more than t\VO 
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 
,"'ery 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 means shy \yhere it has not been much hun.ted. 

The food of the lllusk-deer is, by Adams, said to consist of 
grass and lichens, by J(inloch of leaves and flowers. This ani~al's 
fur is admirably adapted as a defence 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 screams that it utters when captured. 

The breeding-habits \vere observed by ·Hodgson in a pair kept 
in captivity at Katmandu. The rutting-season was in January, the 
period of gestation about ~60 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 Dlass 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," \vhich is an article of commerce. 
The flesh of the animal is excellent, and free froln any musky 
flavour. 
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TRAGULINA. 

Family TRAGULIDJE. 

This being the only family of the present section, the characters 
b ' d h a' Th d" ,. 0 1-1 nlay e given un er one ea lUg. e entltlon 18 1. 6' c. 1-1' 

pm.: ~, m. ~~, as in most Oe1·vidce. The fibula is complete. There 
are four toes, ,vith fully developed phalanges and metapodials on 
all feet, the middlo 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 being rudimentary. Placenta diffused. 

Fig. 181.--Skull of Trag'ltlus nurm,inna 0, x ~. 

The T1·(l[Julidre are small animals \vith very slender limbs and 
high hind-quarters, inhabiting forests. Of the only two living 
genera one, Dorcatlterium (Hyomoschus), is West-African, the other, 
Tragulus, is Oriental. The type is less specialized than that of the 
Peco19a, and it is not surprising to find many extinct forms of 
Tragulina in the Upper Eocene and Miocene of Europe and 
America, whilst in India t\VO species of Dorcatherium (now peculiar 
to Mrica) and one of T'ragulus have been described from the 
Pliocene Si \valiks. 

Genus TRAGULUS, Brisson (1756), partim. 
Syn. Meminna, Gray. 

Size small or very small. Metapodials confluent. A large 
mufRe occupying the terminal portion of the muzzle. No inf-rRorbital, 
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interdigital, or inguinal glands. Skull elongate and compressed 
anteriorly; occiput narrow. Brachydont and selenodont; premolars 
with 8 pointed triangular crown, the profile be~oming almost tri­
cuspid with age; upper canines in males long; exserted, short in 
females. Mammre 4. Hair in all species fine and close. 

Synopsis of Inclian, Oeylonese, and B'tt1·'lneSe Species. 
a. Body spotted; chin and throat hairy T. 1nerninna, p. 555. 
h. Body not spotted; skin between rami of 

mandible naked. 
a'. ~al'ger; hInd foot and tarsus 0'6 to 6 

Inches ... . . . . T. napu, p. 557. 
b' Smaller; hind foot and tarsus 4'4 to fj 

inches T.Javanicus, p. 556. 

371. Tragulus meminna. 1"he India.n Cflzev}'oiain 01' jJfouse Deer. 

Fig. 182.-Tragulus meminna. 

l\Ioschus meminna, Er~1:l. Byst. Regn. An. p. 322 (1777); Syke8, P. 
Z. S. 1831, p. 104; Elliot, Mad. Jour. L. 8. x, p. 220; Tiekell, 
Calc. Jour. N. H. i, p. 420; Blyth" J. A.. S. B. xi, p. 96. 

~Ieminna indica, Gray, List Mam. B. M. 1843, p. 172; Kelaart, 
Prod. p. 81; Blyth, Cat. p. 155; ide P. Z. S. 1864, p. 483; 
Jerdon, Mam. p. 269. 

Tl'agulus meminna, A.. Milne-Ed-wards, Ann. Sci. Nat. (5) ii, p. 160, 
pl. iii, fig. 2, pl. x; W. Belater, Cat. p. 189; Thomas, P. Z. s. 
1891, p. 385. 

Pz'su,l'a, Pisora, Pisai, H., l\lahr.; Jitl'ai haran, Beng.; Gand'wa, Uria; 
Yar, Ho-Kol; Kuru-pandi, Tel.; KU1"am-pani, Tam.; Kur-pandi, Can.; 
IValmu}ta, Cing. 

No naked glandular area on throat. Tarsus hairy all round, 
except behind close to the hock. Tail short. 

Oolour. Upper parts bro,,'n, darker or paler, minutely speckled 
with yellow; the hairs brown at the base, black to,vards the end, 

2~ 
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with a yellow ring n. short distance from the tip. Sides spotted 
with white or buff on a brown ground, the spots elongate and 
passing iuto longitudinal bands. Lower parts white; throat with 
3 white stripes, one in the middle pointed in front, and an oblique 
one on each side. 

Di1nensions. 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 
Shevroy hills measures 4·5 in extreme, and 3'85 in basal length, 
and 2 in zygomatic breadth. 

Distribution. Ceylon and Sout.hern India in forest at elevations 
below 2000 feet, extending northwards to Orissa., Chutia Nag-pur, 
and the Eastern Central Provinces; also along the Western Ghats 
to north of Bombay. I have never heard of this animal in Bengal 
proper, Behar, the North-west Provinces, Rajputana, the Bombay 
Deccan a,vay from the Western Ghats, Bersr, nor the Central 
Provinces ,vest of Jubbulpore, Seoni, and NUgpur (Sterndale has 
recorded its occurrence ilear 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. J erdon also questioned 
its existence to the northw'ard. 

Habits. A good accountis given by TickelL He says this species 
" is found throughout the jungly districts of Central India (i. e. 
Chut.ia Nttgpur), but from its retired habits is not often seen. It 
never ventures int.o open country, 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 
fort.h her young, generally two in. number, at the cloRe of the 
rrons or the ~ommencement of the cold season. The male keeps 
'l'ith the female during the rutting-season (about June or July), 
at other times they live solitary." 

Like all the T1"agu lidre this animal has a peculiar walk on the 
tips of its hoofs, \vhich 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 dOlnesticated, 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 little Malay Ol"evrotain. 

l\loschus javanicus, Gl11elin, Syst. Nat. i, p. 174 (1788). 
l\Ioschus kanchil, R(1fies, 1"r. L. S. xiii, p. 262 ; Gray, P. Z. S. 1836, 

p.64. 
Tragulus lranchil, Gray, List Ma1n. B. M. p. 173; Cantor, J. A. S. B. 

xv, p. 268; Blytlt, J. A. S. B. xxvii, p. 276; id. Oat. p. 156; A. 
lUilne-Edl~. Ann. Sci. Nat. (5) ii~!p. Ill, 15~, pI. ii, fig. 3, pI. ix; 
Rlytll, P. Z. S. 1864, p. 483; t • Ma1n. Bzrds Burlna, p. 44; 
Tlt01JlaS, P. Z. S. 1886, pp. 72, 79; W. Selater, Cat. p. 189. 
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Tl"agulus javanicus, A. Milne-Ed1(). t. c. pp. 103, 157, pl. ii, fig. 1 ; 
Blyth, P. Z. S. 1864, p. 483; Thomas, P. Z. S. 1891, p. 385. 

Tragulus pelandoc, Blyth, J. A. S. B. xxvii, p. 277 ; ~·d. (}at. p. 150. 

Yiln, Burmese; Kanchil, Pelandoc, Malay. 

A naked glandular area beneath the chin, between the rami of 
the manwble; tarsus nak-ed behind throughout, carpus almost 
naked behind. Tail long. 

Oolour. Above brown, more or less rufous. Back in 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, \vith three 
white stripes, one median, within the arrow-head, the other t\VO 
diverging, one on each side, outside of it; the last two joining on 
the throat. Rump 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 (Octntol"), 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 Cocbin China. 
This species is common in Sumatra and Java. 

Habits. Very similar to those of T. men1,innct. This chevrotain 
inhabits dense thickets and is said to be very abundant in the 
mangrove-jungle along the coast of Tenasserim and t.he Malay 
Peninsula. It is timid and very delicate, though it is easily tamE'd, 
and occasionally has been known to breed in confinement. It pro­
duces one or two young at a time. Except the Royal AnteJopE', 
Nanotragus pygmreus, the present is the smallest living Ungulate. 

373. Tragulus napu. The laloger Malay Ohevrotain. 

~Ioschus javanicus, Raiftes, TI'. L. S. xiii, p. 262; Gray, P. Z. S. 
1836, p. 64 ; nee Gmelin. 

l\Ioschus napu, F. Ouv. Hist. Nat. Mam. pI. 329 (1822). 
Tragulus javanicus, Gray, List Mam. B. M. 184~, p. 173; ~antc1·, 

J. A. S. B. xv, p. 269; Blytlt, J. A.. S. B. XXVll, p. 277; 'td. Oot. 
p. 155. 

TraO"ulus fuscatus, Blyth, J. A. S. B. xxvii, p. 278. 
Tl'a~ulus napu, A. Milne-Edlv. An. Sci. Nat. (5) ii, pp. 106, 158, 

pl. ii, fig. 2, pI. viii; Blyth, P. Z. S. 1864, p. 483; Blfln/ord, 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. 

2p2 
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00 lour. Upper parts yellowish or rufous-brown, sides greyer. 
Hair on back light brownish orange with black tips, no subterminal 
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. LouTer parts ,vhite, generally a brown median line on the 
breast, the chest and lower abdomen white and an intermediate 
tract bro\vnish. Throat and fore neck brown, \vith 5 white bands 
more or less dist.inct, a median band on the chest and two oblique 
lines on each side in front on the throat. The ·w'hite lines often 
beCOlne blended together. Rump rufous; tail brown above, white 
below. 

Dinlensions. 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 
Ineasurements 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. 

Distribut·ion. The Malay Peninsula, extending north into Southern 
Tenasserim, and south to Sumatra, Java, and Borneo. This species 
,vas obtained at Bankasun in S. Tenasserim by Mr. W Davison. 

Habits. So far as is known siInilar to those of the other species, 
but the larger chevrotain is much less common in the Malay 
Peninsula than '1'. Javanicus. 

The Tylopoclct, or Calnels and Llamas, form a separate section of 
the ruminant Artiodactyle Ungulates. They differ fronl other 
rUluinants 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 lo\ver canines 
are distinct from the long procumbent and spatulate incisors. The 
molars are selenodont and hypsodont, but one or more of t.he 
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 \vhich water can be retained. The 
placen'ta is diffuse. 

1.'here are two living genera, Oantelus and Larnct (Aucltenia), the 
latter South American. Only two species of camel exist-Oal1lelus 
bactl'ianus, the t\vo-humped camel, found tame in Central Asia; and 
O. (1901)tedct'rius, 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 ,vild by Prejvalski and others in the deserts east of 
Ytlrl{and, there is but little doubt that t.hese wild individuals are 
descended from tame ancestors. Fossil relnains of camels belonging 
to two extinct species are found in the Pliocene Si waliks of 
Northern India. 
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SUINA. 

Molars bunodont, bearing, when unworn, cone-like tubercles, 
and exhibiting when Vlorn a pattern not arranged in creseents. 
Not ruminant. Third and fourth Inetapodials not completely 
united to form a cannon-bone (fig. 157 c, p. ;480). Upper incisors 
present. 

Only one falnily is represented in India. 

Family SITID£. 

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 
t,vo not reaching the ground in the ordinary walking position. 
Teeth variable in number. Incisors rooted. Upper canines 
curving more or less out,vards and upwards. Stomach simple. A 
crocum 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 Ii ving 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 SttS alone are found, one of them the largest of 
kno,vn pigs, besides species of Hyothel'ium, Hippohyus, &c. In 
addition to members of the Suiclce, numerous forms are met \vith 
that tend to unite the non-ruminant Suina ,vith the ruminant 
Peco'ra, especially pigs with selenodont molars (Anth1·acotheriu1rt 
&c.). Amongst the most remarkable pig-like forms is Tetraconodon, 
an animal about the size of a tapir ,vith enormous conical pre",,: 
molars. 

The Indian living species belong to the typical genus. 

Genus SUS, L. (1766). 

Syn. PO'J"cula, Hodgson (1847). 

The complete dentition of the Eutheria is present :-i. : , c.~ ~, 
pm. !--!' 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 the second by an 
interval. Last molar nearly or quite as long as the two preceding 
it together. Vertebrm: O. 7, D. 13-14, L. 6, S. 4, O. 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 t.he 
temperate portion of the Palrearctic, and are represented by the 
subgeneric form Potamocharus in Africa and Madagascar. Three 
species occur within Indian limits. 

Synopsis of Indian, Oeylonese, and BU1'mese Species. 

Large; height at shoulder 30 to 40 inches. 
Small; height about 20 inches . 
Very small; height about 10 inches. • 

S. C1'istatus, p. 560. 
S. andanlanensi~, p. 562. 
S. salvanius, p. 563. 

374. Sus cristatus. The Indian wi7d Boar. 

Sus cristatus, Wagne'r, Miinclt. gel. Anz. ix, p. 535 (1839) ; Blytlt, 
Mant. Bi1'ds Burma, p. 43; W. Selater, Cat. p. 193. 

Sus scrofa, Sykes, P. Z. S. 1831, p. 104; Elliot, Mad. JOU1''fI,. L. S. x, 
p. 219; Bl]lth, Cat. p. 139; Blanfo1·d, J. A. S. B. xxxvi, p. 197 (nee 
L~·nn.). 

Sus indicus, Gray, L~t Sp. Mam. B. M. p. 185 (1843); Canto1·, 
J. A. S. B. xv, p. 261 ; KeZaa1·t, P1·od. p. 78; Jerdon, Ma1n. p. 241. 

Sus amnis, Gray, L£st Ost. Bp. B. M. (1847), p. 71 (no description). 
Sus zeylonensis, Blyth, J. A. S. B. xx, p. 173; :xxi, p. 351. 
Sus bengalensis, S. indicus, and S. zeyla.nensis, Blyth, J. A. S. B. 

xxix, p. 105. 
~'lf.art...Ba1·lta, Ba~ ?r Bura jdn1var, II:; Dukar, l\Iahl\, Ouz., Sind.} 

H'lkh, .tlaluch; Guraz, Kuk, P.; Pan d't , Tanl., Tel., &c.; Katu-pa'll't, 
Tanl.; Paddi, Gond; Bir Sukri, Ho-Kol; K,':s, Rajmehal hill tIibes; 
Handi, Mikka, Jet'ad-i, Kari-jdti, Can.; Sukaram, l\Ial.; "'fValura, Cing. ; 
BaneZ, Nepal.; Riplta, Pluik, Bhotia; Sa'rao, Daphla; Bali, Teehi1n, 
lllishmi; Snia'llg, I{htisi; Vdk, Garo; Omar, Hono, I{achari.; Kubak, 
Tharo, Kashag, Mengi, Vdk, Naga; Eyeg, Abor; Mu, Khamti; OIl-, 
l\Ianipur; r"'ll, Kuki; nu, Aka; Wa, Singpho; Tau 'wet, Burro.; 
Kalet, Talain; Hto, Karen; Mu, Shan; Bdbi utan, l\Ialay. . 

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 ,,·ithin. 
The last lower molar always, and the last upper molar generally, 
longer than the t\VO preceding molars together. Mammre 6 pairs. 

aOlOU1~. Black, nlore or less mixed with rusty brown or \vhitish ; 
young animals bro,vner, old animals greyish. The young, when 
first born, are light fulvous bro,vn, with longitudinal stripes of 
dark brown. 

Dirnensions. Adult animals measure about 5 feet from nose to 
vent; tail 8 to 11'5 in., with hair n foot or more; ear 5'5 in. 
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Height 28 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) was just under 38 inches high. Males are larger than 
fum~~. . 

Basal length of a large boar's skull 13-75 inches, zygomatic 
breadth 7'3. Weight of adults 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, incJuding the portion 
imbedded in the jaw, but they rarely exceed 9. 

Distribution. Throughout India, Ceylon, and Burma; on the 
Himalayas to a considerable elevation. Capt. Bald win says he has 
seen their tracks at 15,000 feet. 

Va1·ieties. 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 t.o my having seen a large solitary hog of the same colour, a 
dull bro\vn, quite different from the usual blackish tint. This ,vas 
on the N erbudda, 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. sero/a, by its lnuch 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 
,vith hair. According to J erdon the tail is more tufted and the 
malar beard more marked, perhaps o"7ing 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 tRlne pig of India is doubtless derived fronl 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, and rarely exceeding about twenty 
individuals, whilst the adult males keep apart. They roam 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 gro\ving in swampy places-especially, according to 
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Jerdon, on those of a sedge that ,is found on the edges of tanks. 
They turn up the soft ground with their snouts when rooting 
about for food, and leave marks easily recognized. No animals are 
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 ,vild pig is considerable, but not for a long 
distance; on any practicable ground either boar or so\v may be 
caught by a fair horse within a moderate distance. Spearing hogs, 
or " pigsticking" 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 \vild animals, and generally fights to 
the death, recei ring spear after spear and charging horseman after 
horseman ,vith reckless gallantry. Several instances are on record 
of desperate fights bet\yeen a large boar and a tiger, and in not a 
fe,,, the tiger has been killed. Sterndale mentions two cases 
,,,ithin his o,,,n knowledge. l\IcMaster 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 
,vithout provocation. There is much difference in 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 ,vhich they are said to leave the young. Old boars 
may sometilnes be found in these lairs, as Simson states in his 
, Letters on Sport in Ea~tern 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 t"rice in the yenr; the number of young is usually 4 
to 6 in S. SC)-oj({, 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 Andantan Pig. 

Sus nndamanensis, Blyth, J. A. S. B. Lxvii, p. 267 (1858); xxviii, 
p. 271; xxix, p. 103; ide Oat. p. 141; TJT. Sclater, Cat. p. 195. 

Tail very short. Animal covereJ with somewhat shaggy and 
long bristles; no distinct crest on the neck or back in the only skin 
exalllined. Molars much less complex than in S. cristatus. The 
hinder molar, above and below, shorter than the two preceding 
molars together. 
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00 lour • Black, tips of some dorsal bristles bro,vnish grey. 
Dimensions. Height at shoulder about 20 inches; basal length 

of an adult male skull 9, zygomatic breadth 4'5. 
Dist1·ibution. Forests of the Andaman Islands. 

376. Sus salvanius. The pignly Hog. 

POl'cula salvania, Hod.qson, J. A. S. B. xvi, pp. 423, 593, pIs. xii, 
xiii; xvii, pt. 2, p. 480, pI. xxvii; Horsfield, P. Z. S. 1853, p. 192, 
pI. xxxvii; Jerdon, Mam. p. 244; Selater, P. Z. S. 1882, p. 546, 
'pI. L"U.vii; 1883, p. 388, pl. xliii,}uv.; w, Sclater, Cat. p. 195. 

Sus salvanius, Ga1'son, P. Z. S. 1883, p. 413. 

Sano banel, Nepal. 

No distinct crest, but hair on hind neck and middle of back 
rather longer. Ears small, naked. Tail very short. No woolly 
underfur. Three pairs of malnmoo. The last Dlolar, either upper 
or lower, is considerably shorter than the t\VO prerediJ;lg molars 
together. 

OolQ1.u.. Brown or blackish brown, black and brown bristly hairs 
being mixed. The young are dark brown, ,vith longitudinal rufous 
bands, above and on the sides, white beneath. 

Dintensions. An old male measured by Hodgson \vas 26 inches 
from snout to rump, 11·25 high at the shoulder, ear 2·75, tail 1'25. 
Weight 17 lb. The skull nleasures 5'9 in basal length, and 3'2 in 
zygomatic breadth. 

Distribution. The forest at the base of the Himalayas in Nepal, 
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 \vith the females. 
These small pigs are very rarely seen, as, like other s\vine, they 
only leave "the forest at night. 

The Hippopotamidce, now confined to Africa, were, in Pliocene and 
Pleistocene times, represented in India by several species, some of 
which probably ,vere contemporaries of man, a worked flint having 
been found in the N erbudda gravels that contain bones of Hippo­
lJota1nu.s. Falconer thought that these animals might have lived 
until the Arjan immigration, and that they might have been the 
JaZd-hasti, or water-elephant, of Sanscrit writers, but it appears 
more probable that the animal thus named was Platanistct. 



Order CETACEA. 

Whales, dolphins, and porpoises constitute an order differing 
,videly, both in form and structure, from all land-mammals. ~rhey 
,vere at one time supposed to have some affinity with the Carnivora, 
but Flower has shown that the relationship is doubtful, and that 
Cetaceans are probably more neariyallied 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 a.re no 
external bind limbs, \vhilst the tail is flattened and expanded into 
lobes, lrnown as flukes,. so as to resemble that of a fish in outline, 
though the expansion is horizontal instead of vertical. The 
anterior limbs are convertHd 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, with the 
exception of a fe,,, 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," \vhich, like the hair 
or ,vool of land-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 IDost forms on the top of the head. 
The mammoo, 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. 
'J:he skull is greatly modified and consists of a short, almost round 
brain-case, and of a more or less elongate rostrum. The cervical 
vertebrre are often partially or wholly anchylosed. There is no 
sacrum. The mode of attachment of the ribs to the vertebrre is 
lllore 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 
,vrist 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 nUlnber those found in other mammals. A pair of 
stylifornl bones represent the pelvis. 
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In one large group no teeth occur, except in the fretus; when 
teeth are present after birth, all are similar in form, and are not 
precedAd 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 water 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 \vith \,\'atery and 
JUUCOUS 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 t\VO suborders thus defined :-

No teeth after birth; baleen present. Breathing-
orifice double M YSTACOC<ETI. 

Teeth present throughout life; no baleen. 
Breathing-orifice single OnONTOC<ETI. 

In the preparation of the following account of Indian cetaceans, 
I have generally followed Prof. W. H. 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 MYSTACOCfETI. 
Teeth never present after birth. The palate is furnished ",ith 

numerous plates of baleen or whalebone, serving to strain the 
,vater from the fish, crustacea, or mollusca, nlostlyof small size, on 
which whales feed. Skull symmetrical. Rami of mandible arched 
outwards, not uniting in a true symphysis at the distal extremities. 
Ribs very loosely connected with the vertebrre, and articulating 
only with their transverse processes; the first rib alone connected 
with the sternum. External openings of the tw'O nostrils separate, 
longitudinal. .A. crecum present. 

Family BAL~NID~. 

Characters of the suborder, of "7hich this is the only family. 
The principal genera are the Right Whales (Balcena), with enor­
mous heads, long baleen, no dorsal fin, and united cervical 
vertebrre, and the Humpbacks (Megaptera) and Fin-whales or 
Rorq uals (B(tla3noptera),. 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 BALlENOPTERA, Lacepede, 1804. 

Syn. Physalus, Cuvieri21s, Sibbald2·l18, &c., Gray. 

Fo~m slender; head fiat, pointed, measuring t to -! of the total 
length. Skin of the throat with deep longitudinal furr(h,·s. A 
small falcate dorsal fin, placed far back about t,vo thirds of the 
distance from head to tail. Pectoral limbs or flippers small, 
narrow and pointed, t to III of total length, tetradactylous. 
Baleen sbort and coarse. Cervical vertebrre free. 

The members of this genus, known to whalers as Finners, 
Fin-whales, Fin-backs, Razor-backs, or Rorquals, are found jn all 
seas. Formerly, when Right-whales (Balcenct) were more common, 
other whales, and especially Finners and Humpbacks, were not 
attacked by ,vhalers, as these ,vhales, owing to their greater speed, 
are more difficult to kill, and t.hey yield far less oil and whalebone. 
Of late years, h9"yever, Finners have been pursued by means of 
stean~-vessels and attacked with improved forms of harpoon-guns, 
and large numbers h~ve been captured. 

Four species of the genus Balcenopte)·a have long been known 
to whalers in the northern seas, but have only recently been clearly 
identified by naturalists, chiefly through the \vorl{ of Profs. Flower 
and Van Beneden. It has been ascert.ained that all, unlike the 
Greenland whale (Balcenct 1nysticetus), are nligratory, and visit the 
seas of Nor,vay, Iceland, and even of Greenland in summer, 
returnjllg to ,,·armer seas in ,vinter. It has been satisfactorily 
ShO\Vll that SOlne of the Fin-\vhales of the southern hemisphere 
(Ne\v Zealand, &c.) are identical with those of northern seas; and 
in his last· work (' Hist. Nat. des Cetaces des l\iers d'Europe ') 
Prof. Van Beneden has identified all species of Balanopte1~a hitherto 
described, including those of the Indian seas, with these four species. 
To facilitate the comparison of Indian whales, the following leading 
characters uf the four are given, chiefly from 1\1r. R. Collett's 
descriptions (P. Z. S. 1886, p. 264) :-

1. Balomopte1'a ,·ost1'ata.-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 band of white across outer 
fo;ide of each flipper, inner side all white. Flippers t total Jength, jaws Ttl 
Vertebl'oo about 48, l'ibs 11 pail'S. 

2. B. borealis.-Length 40 to 48 feet, rarely as much as 52. Height 
to total length 1 : 5g. Bluish black above, ,yith oblong ,,-hite spots 

Fig. 183.-Balcenoptc1·a b01'ealis (from P. Z. S. 1886, pI. xxv). 

mOl'e or less:white below; tail and flippel's black on both sides. Flippers 
very small, ,1, total length, jaws -t. Vertebl'83 55 to 56, ribs 13 pairs. 
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3. B. 1nusmdus.-Length 60 to 65 feet, rarely exceeding ZOo Very 
elongate. Height to total length 1 : 6~ or 6!. Greyish slate above and 
on left lower jaw; below, with right lower jaw, inside of flippers, and 
lower side of tail-flukes, white. Flippers ~- total length, jaws t. 
V erte brm about 62, ribs 15 pairs. 

4. B. sibbaldi.-Length 70 to 80 feet, rarely exceeding 85. Height 
to total length 1 : 5!. Dark bluish grey, with small whitish spots on 
breast; lo,ver edges and inner sides of flippers white. Flippers t total 
length, jaws~. Vertebrre about 63, l'ibs 15-16 pairs. 

Curiously enough, four species have been indicated more or less 
distinctly in the Indian Ocean, viz.: B. indica by Blyth, B. 8chlegeli, 
from Java, by Flower, B. blythi and B. edeni by Anderson. The 
first is of the same size as the great B. sibbalcli; the second has 
been clearly identified by its describer with B. borealis; B. blytlti 
correspon<;1s in size \vith B. 'Jnu8cult(,s; and the published figures 
representing bones of B. edeni are referred byVan Beneden without 
doubt (op. cit. p. 186) to B. 'I'"ostrata. It should, however, be added 
that ,ran Beneden, in another part of the same work (p.155), appears 
to refer the same B. ecleni to B. bOl·ealis, and that there is no 
evidence as to the locality whence came the few vertebrre to which 
Anderson (An. Zoo1. Res. p. 564) gave the name of B. blythi; it is 
uncertain \v hether 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, \vhen, 
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-\vbales 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 
Adults about 40 feet long 

377. Balmnoptera indica. 

B. 'indica, p. 567. 
B. edeni, p. 568. 

The g1·eat Indian Fin-tuhale. 

BalrenoJ?tera. indica, Blyth, .. J. A. S. B. ~viii, p. 488. (1859) (conf. 
Opt Clt. XXI, p. 358, XXll, p. 414, XXIX, p. 451); ~d. Cat. p. 93; 
ide Ma1n. Birds Bur1na, p. 34; Je1'don, Ma1n. p. 161 ; Anderson, 
An. Zoot. Res. p. 551; Murray, Vert. Zool. Sind, p. 41, pI. vi 
(skull); W. Sclater, Oat. p. 313. 

External characters unknown. Described from two mandibular 
rami, a rib, the right radius, and 5 vertebrm preserved in the 
Indian Museum, Oalcutta. 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 u, specimen 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 10ng; a rib (probably the third) 8 feet 
2 inches. 

Distribution. 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, 1842, near Chittagong. Other 
individuals have been stranded on the coast of Sind; of one the 
s)ruI1, 17 feet 8 inches long, is preserved in the Karachi Museum, 
and this large w hale has also been recorded on the coasts of 
l\falabar and Ceylon. 

As already pointed out, this species is probably the same as the 
great northern Fin-whale (B. sibbaldi). It is the largest of all 
kno\vn animals, living or extinct. 

378. Balmnoptera edeni. The smaller Indian Fin-whale. 

Balrenoptera edeni, .Anderson, An. Zool. Res. p. 551, pl. xliv (skull 
and vertebrre); W. Sclater, Cat. p. 314. 

Of this \v hale, also, no details of the external characters are 
kno\vn, but a skull, the vertebrm, 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. 'fhe skull"is very long, the maxillary portion especially. 

Dirnensions. Total length of adult probably 40 feet. In an 
adolescent individual 37 feet long the skull ,vas 9 feet 11 inches 
long, 4 feet 5 inches broad (a larger skull 10 feet 4 inches by 
4 feet 10 inches), lower ja\v 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 
Sit-toung Estuary, June 18, 1871. 

As already pointed out, this \vhale is referred by Van Beneden 
to B. 'rostrata. 

Although no specimen has yet been procured from the Indian 
sens, there can be little if any doubt that a species of J..lfegapfera 
exists there. In this genus the head is of moderate size, the body 
much less slender than ill Balrenopte1-a, and there is a protuberance 
or hump forming the base of a lo\v dorsal fin. Throat plicated ; 
baleen-plates short and broad; cervical vertebrre free. The 
pectoral limb is very long and narrow, being one-fourth the total 
length of the animal. This whale grows to a length of 50 or 60 
feet or even more. 

The common Atlantic form, M. boops, i8 said to occur in almost 
all seas; but another species, M. indica (Gervais, Comptes 
Rendus, xcvii, p~ 1566), has been described from the Persian 
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GQlf, ,and Van Beneden is inclined to regard this form as ,distiuct. 
A. skull of Joll. hoops from Java is, ho,vever, in the Leyden lIus'eum. 
A whale ,som,e years siu'ce (July 1873) wa'~ entangle,d in the 
telegraph-cable off the Baluchistan coast and .drowned. The tail 
was covered 'with barn,aelas (Cirripeds), andthis,as V,an Beneden 
points out, is chal',acteristic ofltfegapt,e1-a. I myself once ,S8'V a 
\vhale of much ;stouter form than Bal<£nopter.(t, under favourable 
circumst-anees, a great part of the bo<lybeing above the sea at 
times, off the mouth of the Indus. Gray (Cat. Seals and Wbales 

Fig. 184.- Hulupbncked \Vhale, J.l[(:qapt ('ra, boop;. (Flow,el-, a,r t .. "Whale," 
~ - , Encyclop~dia Britannica.') 

B. M. 1866, p. 131) refers an imperfect skeleton in the Asiatic 
Socie~y's collection.at Calcutta to this genus, but on evidence that 
is sc.arcely convincing. 

The ,acoompanying figure of M. hoops may ,assist in the recog­
nition of the genus,. 

SubOl·der 0 DO NTOCfETI. 

Teeth alw,ays present in one or both ja\vs aft.er birth. No 
baleen,. U ppel' surface 'of skull asymmetrical. Rami of mandible 
nearly str.aight, meetin,g distally.in a true symphysis. Sever.al of 
the anterior ribs articulate with the bodies of the vertebr~, and 
several pair,s are connected ,vith the sternum by sternal ribs. 
Manu:s always pentadactylous. .Nostrils united into a, Isin,gleex ... 
ternal orifice. No crecum, except in Pla,tanista. ~ 

Three 'families compose this suborder; all are found in IndIan 
'seas ornvers. They ,are distinguished ,as follow,s :-

A. 'FWlctional teeth in the lower jaw only. . 4 • ., Physeterida!. 
n,. Functional teeth in both ja,v8 (uppelt teeth deci-

duous in Grampus). . ' 
a. Ribs abnormally articulated,. Symphysis of man-

dible never exceeding ! length of ra.mus . Delphinicice. 
b. Ribs normally articulated. Mandibular sym-

physis ! lengtb of ramus ~ Platanisticlae. 
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Family PHYSETERID.£. 

No functional teeth in the upper ja,v. Teeth in lower ja,v 
varying in number, sometimes only one or two on each side. 
Bones of cranium rising into a crest behind the nares. Pterygoid 
bones thick, produced backwards, and not involuted to form the 
outer \vall of the post-palatal air-sinuses. Transverse processes 
of the arches of the dorsal vertebrre, 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 vertebrre, the latter processes homologous anteriorly 
\vith the heads of the ribs, and posteriorly with the transverse 
processes of the lumbar vertebrre. (In Physeter both processes are 
found in the same vertebra in the region of transition.) 

All the members of this family are oceanic, and aU, so far as is 
known, subsist mainly on Cephalopoda (cuttle-fishes). Besides 
the spernl-\vhales, which form the subfamily Pl~ysete1·inre, and have, 
in each mandibular ranlUS, several teeth set, not in distinct alveoli!, 
but in a long groove imperfectly divided by partial septa, the 
present family contains the ziphioid \v hales, or subfamily Ziphiince, 
in \vhich only one or two teeth are functionally developed in each 
ramus of the mandible. l\lembers of the first subfamily alone are 
kuo\vn 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 kno\vn; both are Indian, 
and they are easily distinguished thus :-

Head. very large; 10'w'er teeth 20 to 25 011 each side. 
Head moderate; lower teeth 9 to 13 on each side. 

Genus PHYSETER, Linn. (1766). 
Syn. Catodun., .A.l'tedi. 

PHYSETEn. 
COGIA. 

Teeth of the upper jaw rudimentary, simply imbedded in the 
gUID. Lo\ver teeth 20-25 on each side, stout, conical, recuryed, 
pointed until worn, and \vithout enamel. Upper surface .of the 
skull fornled of a high selnicircular crest, with a deep hollow in 
front; froln the bottom of this hollow the elongate rostrum pro­
trudes. Lo\yer ja\v very long, the symphysis half as long as the 
jaw itself. ,r ertebrre: 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 iI?- front, as if truncated. 
Blo\vhole single, longitudinal, and at the left side of t.he upper 
anterior ex.tremity of the huge muzzle. The mouth opens beneath 
the muzzle, and some distance short or the end. Pectoral limbs 
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short, broad, and truDc,ated. Dorsal fin replaced by '& low protu­
berance. 

The npper part of the huge head is filled\vitl;l the substance 
kno\\'n ,as spermaceti. 'The -same substance is found, though in 
,smaller quantities, in other Physe,teridaJ, probably in all. 

Only one spe,cie,s is known with certainty. 

379. Physetermacrocephalus. The Sper'tn-wnale or O((,chalot. 

Physetermacrocephalus, .L. By,st. Nat. i, p. 107 (1766); TV. ,Belctter, 
Cat" p. 314. 

Cat,odOD mac~ocephalus, B~yth, Oat. p. 93. 

Oolo'Ur black or blackish throughout, ot· \vhitish below,. 
Dirnensions. Male,s grow to about 60 feet; females ,are :said not 

to .attain more than balf that length. 
Di8t1';'bution. Pelagic; found -in nearly all tropical ,and BU b­

tropical seas, occasionally visiting colder regions. Formerly this 
whale is said to have been much hunted in the Bay of Bengal 
and off C~ylon. The only re,corded case of an individual being 
stranded on the Indian coast, 80 far as I anl aware, took place in 
,J ,a,nuary 1390 at Madras,and 'vas noticed by Mr. 'Tliur,ston, 
Superintendent, 'Government Central Museum. The animal 'wa,s 
about 24 feet long. 

F ig. 1 ~5. - Spe .. n~ ~wbale (I'hysete')' ma;croc,el!lialu.s)., (Flow'er, At·t . 
• ' "bal'e," , Encyclopredla. Brltanulca,. ) 

Habits. 'The Sperm-wbale is found in the op~n sea, generaJIy in 
herds or " ,schools " varying from ten ,or fifteen to a very Jal9ge 
number, ,some'times, it is ,said, aero,any as t\VO hunclred animals. 
'The old males live apart. All w,a,nder much, sperm-whale,s having 
been killed in the Atlantic l\~ith harpoons tha-t had been left in 
th~m in the P,acific Oc'ean. These :animals ,can dive for a long 
time and to great depths. Their mov,enlents are m'ore r,apid than 
those of other whales. 

The Cachalot, like other Ph.yseteridre, appears to feed entirely 
on Cephalopoda (cuttle-fi.sbee). Besides the spermaceti from the 
head and sperm-oil from the blubber, this whale yields ,ambergris, 
wbichis a c'oncretion formed in the intestine and found sometimes 
floating on the sea. . 
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Genus COGIA, Gray, 1846,. 
Syn. K()gia, auct.; Eupnysete8, MacLeay (1851). 

'Upper teeth absent, or represented by a; rudimentary anterior 
pair ,embedded in the gum; 9to 13 lower teeth on each side, log, 
slender ,pointed, curved backwardis, and coated ",ith enamel. 
Upper surfac~ of craniuID slightly conc,ave, rostrum not long'er 
than 'C ania portion of skull. Mandibular sYluphysis less ~haQ 
half the entire length of the rnlni. 

Vertebrm: C. 7, D. 13-14, L. & 0. 30. All cervical vertebrm 
united. 

External form not unlike that of a porpoise. Hend .about one 
sixth o.f ~he tota, length, obtus'ely pointed -in fro I t ,. Mouth small, 
iuferior, and consideJ'a.bly short of the end of tbe snout. Blo\vhole 
crescentic, on top of bead, 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 ,d'escribed, but ,all :are 'probably 
varietie,s of one,. 

380. Cogia brevicep,s. Tlte small Sperm-wll,ale. 

Physeterbreviceps, Blainv. ,Ann. Anat. Phys. ii, p, 337 (1838). 
l{ogia breviceps, ,Gl~a.y, ZoQl. EJ~ebU8 ~ TerrQr, p.22 (1846). 
Euphysetes grayii, Wall, Hist.Ne'w Sperm Wilale, S!ldne!/, p. 37 

(1851). -
Euphysetes mnelenyi,K1'f!/ft, P. Z, S, 865, p. 70.8, figs. 
Physeter (I~up'hy~etes) simus, Owen., Tr. Z. S. vi, p. 30, pis,. x~xiv 

(1860); EllIot, tb. p. 171. 
'JV(J1lgu, Telugu. 

Oolou'r. Above .shining blac]{, gro\ving palor belo,v. 
Dil1lCrtsio,ns. An immatll~e fe late, captured at Vizagnpat.am" \vas 

Fig. 186..-CQg.ia bre,viceps. (From El.liotti8 figure.) 

7 ft. ,~ · in. , lon~, from muzzle to dorsal fin 3 ft. 4 in., snout ,to pec­
torallunb 17 Inches, length of pectol'aI14, breadth of tail-flukes 
~ .. ), 'he do 'sal fin . ,vas 11 inches high and 1 foot long, the girth 
iu front of the dorsal 4 ft. 4 in. (Elliot, Tr.. Z. S,. vi, p. 17.2). T e 
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dimensions given by Owen were incorrect, Australian individuals 
have been measured exceeding 10 feet, in length. 

Distribution. Indian and Australian seas; Cape, of Good Hope; 
North Pacific. Probably \videly distributed. Habits quite un­
kno\lln. The specimen obtained at Vizagapatam by Sir W. Elliot 
,,'as the type of P. sirnus, Owen. 

It has already been pointed out, that some members of the 
ZiJ.Jhiince are in all pr~bability found in the Indian seas. They ~re 
small whales, generally from 10 to 25 feet long, the best known 
being the "Bottle-no~e" (llypel'oodon 'rostratus) of the North 
Atlantic. Amongst the forms probably inhabiting the seas around 
India are Zipltius cavirostris, \vith a single tooth near the anterior 
elld of each mandibu-lar ramns; an~ MesolJlodon densil'ostris (Dio­
plodon sechellensis, Gl'ay), with a large tooth on each side in the 
middle of the lower ja\\1. 

Family DELPHINID.£. 

The present family comprises all porpoises and true dolphins *, 
,vith the exception of-a few fluviatile types. The species are much 
more numerous than those of any other fanlily of Cetacea. 

The size in general is moderate or small. The teeth (except in 
the genus Gra1npus) are numerous in both jaws. The pterygoid 
bones are short, thin, each involuted to form, with a process of the 
palate-bone, the outer wall 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 
vertebl'm gradually transferred from the arches to the bodies of th~ 
vertebrre without any sudden break; each anterior rib attached t~ 
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. Oervical vertebrro varying, the 
first t\VO to four generally united. " 

The genera of this family tend to pass into each other, and with 
a few exceptions are very difficult to distinguish. Professor Flower 
(P. z. ~. 1883, p. 466) has, ho\vever, reduced the numerous genera 
of Gray into order; and recently, in 1889, Mr: F. W True has 
published a review of the family Delphinid03 (Bulletin no. 36 of 
the United States National Museum, Was"hington), and has done 
much to\vards 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 
extrelnely imperfect. For the little we kno\y, ,ve are chiefly 

* The Dolphin of sailors, celebl'ated for the changes of colour it undergoes 
when dying, is a fish (GoTypluena kippt(,rtts). 

2Q2 
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indebted to Blyth *, Elliot, and Anderson. In all probability 
several species have still to be recognized, whilst of some of those 
known only single occurrences 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 Gene'ra. 

A. Teeth small, spade-like, with flat crowns 
B. Teeth very large, an inch in diameter or more. 
C. Teeth moderate or small,. conical. 

a. Head globose, no trace of a beak. 
a' Teeth confined to anterior half of rostrum. 
Il. Teeth occupying greater part of rostrum. 

h. Head with a sbort, not very distinct beak • 
c. Head with a distinct compressed beak. 

a'. Teeth not less than t inch in diameter, 
and round in section. 

a". Symphysis much sherter than! man-
dible. .... .. . . . . . 

hIt. Symphysis lon~er than! mandible .... 
h' Teeth less than lInch in diameter, oval in 

section, and exceeding 35 on each side of 
each jaw .. • • •. . . . .. •. 

PHOC..lENA. 
ORCA. 

GJ~OBICEPHAL US. 
OnCELLA. 
LAGENORHYNCHUS. 

TURSIOPS. 
STENO. 

DELPHINUS. 

Genus PHOClENA, Cuvier (1817). 

Syn. Neolneris, Gray (1846) (nee Lamouroux). 

Size small. Head without a beak, snout rounded. Dorsal fin 
variable, wanting in the only Indian species. 

Teeth 16 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 
t,vo or three lobes. Rostrum short and broad, palate very broad. 
Pterygoid bones small, widely separated. Mandibular symphysis 
short. Vertebrm 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. Phocmna phocmnoides. The little Indian Porpoise. 

Delphin!l'ptern8 ·phocrenoides, Cttv. RelIne An. ed. 2, i, p. 291 (1829). 
N eomens phocmnoides, Gray, Zool. Ereb. ~ Terror, p. 30 (1846) ; 

B~lltk, J. A. S. B. xxix, p. 449; ide Cat. p. 89; Flower, P. Z. S. 
1883, p. 506; True, Delphlu,idce, pp. 114, 178, pI. xxxiv, figs. 1,2; 
W. Belater, Cat. p. 318. 

* I am indebted to Mr. W. L. Sciater, who has kindly made notes and 
measurements of the specimens preserved in the CalcutLa Museum, for much 
assistance in identifying the speoies mentioned by Blyth. 
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Delphinu;s melas, Te1ntn. Faun, Jape, Mam.Mar. p. 14, pIs. xxv, 
xxvi, 1847 (nee Traill, 1809). 

Delphin!,pterus m~lag~n, Owen, Tr. Z. 8. vi, p. :24 (1866):". 
Neomerls kurl'acbiesls, M U'rray, A. M. N. H. (5) X111, p. 351 

(1884); ide Jour. BOlnba!l N. H. Soc. i, p. 159, plate. 
Moiogan, Tamul (Elliot); ,.Bkulga, Mahr. (Sinclair). 

Snout rounded; head very convex. No dorsal nn; pectorals sub­
ovate. A band of tubercles on the ba'ck,broad in fl·ont,n:arro\\;· 
behind, from above the insertion of the pectorals to abo vie the 
vent. Teeth about ~ (18 on each side of each ja\v), Vertebrm; 
C. 7, D. 12- 13, L. & C. 38-43. 

Fig. 187.-Pkocmn-a pMcOJnoides. (From a drawing,by 'R. A. Sterndale.) 

Oolou/1', Black throughout; a purplish~red patch on the up'per 
lip and one on the throat ,vere ,observed by Murray. 

Dimensions. Length 45 in,cbes, snout to pectoral fin 10, expanse 
of tai_ 9 (Murray). A Bombay female was 50 inches lon,g, 31 i» 
girth, with a t ,a,il 15 ,vide and pectoral fin 9 long; weight 60 Ibs. 
Basallength of skull 7'75, length of rostrum 3, breadth of skuU 
bet,veen orbits 4'75. 

Dist'riiJution,. The shores of the Indian 'Ocean, froJn the Cape of 
Good Hope to ,Japan. Re,cordedin India from tidal rivers near 
Calcutta ;also'from Madras, Malabar, Bombay, and Karachi. 

Habits. For the follo\ving details I am indebted to Professor 
Flower, 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 reef,s and islands. It fee·ds cbiefiy on 
prawns" also on small cephalopods ,and fish. It does Dot appear to 
her,d in ' schools'; more than four ornve are rarely, if ever, ,seen 
t.ogether.Usually it is solitary; the pairs seem to consist of 
female and calf, more often than male and feJDale. The young 
(.one in number) are born, apparently, about October. The roll of 
this porpoise is like that ofPkoc~na commu/ni8,. It does not jump 
or turn isummersaults like Platanista and the Delpkini, and is, on 
the whole, a sluggish little porpoise." 

According to Mr. Si, clair's observat' ODS:, this specie,s is only 
found in shallow water. 

This por,poise has generally been placed in the genus NeQmt1v, 
distinguished from Phocama by ,,"anting a ,dorsal fin. As there is 
no otLaer distinc~ion, and the 8pp,cles are in other respects nearly 
allied, it appears unnecessary to maintain the generic distinction. 
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Genus ORCA, Waglor (1830). 

Siz'e v'ery large. No beak ; bead conical ,and depres;se(l. Dorsal 
fin erect, very high, especially in the male. Pectoral fins large, 
broadly ovate. -

l'eeth few, 10 to 13 on each ,side above and below, very large, 
often an inch or more in diameter, oval in section, the longer 
diameter across the jn\v. Rostrum brond. Pterygoids separate. 
Vertebrro: C. 7, D. 11-] 2,L. 9- 10, O. 24· 51 or 5.2. 

The an "mals of this g-enus are h 'ghly predatory, liy·ug on seals, 
whales, and other cetaceans, besides fish. They associat~ ill small 
herd:s, and are ,said to attack and ldll eve' the largest whales. 
l\f.any speeies bav'e been described, but it is quite uncertain bo'w far 
they can be distinguished. 

382. Orca, sp. (0. gladiator ?-T7l,e Graml)us 0)' Killer). 

P De1llhinus orca, L.Syst. Nat. i, 'p. 108 ,(1766). 
P Delphinus gladiator, BQnnate,."e.,-Cet. p • . 2.2 (1789). 
P01'en. .gladlator, G"ay, Zoot. Ereb. ~ Terror, p. 33; FlouJer, P. Z.S. 

1883, p.!)07; True, Delj)Jtinl~da!., p. 187, pI. xlv, figs. 1, 2. 
Ceta'ccao, Holdsu},ortk, P. Z. S. 872, p. 588 (figs. p. 584). 

A ,ceta,c~an was ,see by Mr. E. W H. Ilolds\vorth in April 
1868 off the ",'est coast of Ceylon, aDd briefly described by him, 
the description beiug illustt'ated by sketches. The animal appeared 
to be about 25 feet long, and \\-'as furnished with a remarkable 
straight, er ct, 1 arro\v dorsal fin about 5 re,et hig·h. .As figured 
the fin appears scarcely a foot broad, \vith t·he anterior and 'posterio~ 
margins nearly parallel. 

Fig .. 188..-Grnlnllus or J{iUel', O}~ca gladiator. (Flower, art. H Mammalia," 
, EucycloprediaBritann ·ca.') 

The only cetacean ,vit.h Or fi of tb· 8 kind is 01~ca, but generally 
.the dorsa} -fin, tl ough yery high, 'especially in the male, is re­
presented as tr·'anguJar. There js a ,skull of O. gladiator from the 
Heychelle Islands In t.he British l\fu!Sleum, so thIS species is an 
inhttbitant of the Indian O'cean. O. g.lad:ia.tor grO\VS to about 20 
feet in length, the teeth are 10-13 illllumber on each side above 
and bclo\v, .and the coloration is peculi~r-the upper parts generally, 
with the fins, blac'I{; tohe lo,vt~r to the V~llt \,;hit'e, but the white 
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forins a trident posteriorly and there are \vhite patclies on each 
side of the head. The accompanying figure may enable the species, 
if seen in Indian sens, to be recognized. 

Genus GLOBICEPHALUS, Lesson (1842). 

IIead globular, no bealc Dorsal fin long, low and thick. Pec­
toral fins nnrro\v and long. 

Teeth fe\v and confined to the anterior half of the rostrum and 
to the correspoI?-ding part of the mandible. Skull broad and 
depressed, rostrum broad and flat; premaxillm very broad, nearly 
or quite covering the maxillre anteriorly. Symphysis of mandible 
short. Pterygoids large, prominently keeled and in contact. 
Vertebrro: C. 7, D. 11, IJ. 12-14, C. 26-29=56-59. 

The members of this genug, known as ' Ca'ing Whales,' , Pilot 
Whales,' and 'Blac~fish,' are found in all seas and grow to a 
considerable size. 

383. Globicephalus indicus. The Indian Pilot Whale. 

Globicephalus in dicus, Blyth, J. A. S. B. xxi, p. 358, xxviii, p. 490; 
ide Cat. p. 89; Jerdon, Ma'Jn. p. 160; True, DelphinidaJ, p. 137; 
W. Sciater, Cat. p. 319. 

N early allied to G. melas of the European seas, but t,be 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 tbe maxillaries in the rostrum. Vertebrre: c. 7, 
D. 11, L. 12, C. 26 = 56. 

Oolour 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 sl{ull 65 inches, length of rostrum 33, 
breadth of 8kull bet\veen orbits 47, breadth of beak at the middle 
of its length 25, breadth of premaxillm at same place 22. 

Distribution. This large .porpoise has hitherto only been observed 
on one occasion in the salt or brackish water of the Gangetic 
delta. 

Habits. The typical examples, two in number, were frO]D a shoal 
that were found stranded by Blyth on the shal]o~'s of Salt-water 
Lake, near Calcutta, in July 1852. The shoal was said to have 
consisted originally of several dozens. The animals when observed 
"'ere floundering about in the shallow ~7ater and groaning painfully. 
Other specimens, which Mr. Blyth regarded as the young of this 
cetacean, have been shown by Dr. J. Anderson (An. Zoo1. Res. 
p. 369) to be Orcella brevirostris. 

A genus somewhat allied to Globicephalus, and resembling it in 
external form, is Grarn]Jus, a pelagic type, of which a representative 
is very likely to be found in Indian seas. There are no teeth in 



578 DELPHlNIDJE, 

t.he upper jaw in adults, and 2 to 7 on each side of the low,er jaw 
near the symphysis. The common ;species, G. g'ri8eus, which bas :8. 
very wide range, is about 10 feet long, and grey in colour, the 
back and fins black and belly white; tbe sides · with numerous 
irr,e,gular pale stre,aks. 

Genus ORCELLA, Gray (1866). 
He,ad globose, no beak. Dorsal fin small, falcate. Pe,ctoral fins 

of moderate size, broad ,at the base, su bovate. 
Teeth 13 to 17 on each side oftbe upper jaw, 12-15 in the 

]~"',er; smull, conical, pointed, clos,ely ,set, occupying nearly the 
'\i'hole length . of t.be rostrum, the posterior teeth disappe,aring ,,,ith 
age. Gener,ally (perhaps in all adults) the anterior -teeth in both 
ja,\V,S are directed outwards, becoming at the anterior extrelnity of 
each jaw almost horizontal. Rostrum ,short, tapering, broad ,at the 
base; premaxillaries broad,. Pterygoi<ls ,videly separ,ated from 
each other, and very blunt.ly keeled. M,andibular symphysis short. 
\Tertebrm: 0,. 7, D. 12 ]3, L. 14-15, C. 2'9-30 == ,62-63.. 

Two spe,cies have been described, one m,arine, the other 
fI uviatile, both Indian or Burmese. A full ,account of the anatomy 
of both is given by Anderson in his' Anatoulical and Zoological 
Resenrchee .' 

Synopsis of Indian an,d BU1~ese Species. 
Colour blncldsb, without str,eaks.. O. In'em·,·ost,ria,p,. ,578. 
Colour pale slaty, 'with ,streaks,. • 'I • O .. jlu!1ninalis,p. 579. 

384. Orcella brenr,ostris. The l01y/e)· ]'l(lia'lt pQ'tpoise. 
Phoc,oonn (O.'en) bl'evil'ostris, 'O'WfYll, Tl·. Z. S. vi, p. 24:, pI. ix, fi,gs. 1, 

2, 3 (1866). -
Orcellabre\'irostri~" Anderson, P. Z. S. l8il, p. 148, fig,. 1; .t'd, An . 

. Zool. Res,. p. SHU, pI. xxv, fip:'~. 4, 5, 1)1. xliii, figs. 6-10; Tt'"Ue, 
D'('ljJh.l'u/da', p. ]~~, 1'1. xxxyiii, figs, ], 2; H~. ijclater, Cat. p .. 318. 

Lond){( ... lu.luba, l\lalay. 

Fig. 189.~ Or,cella brcvirostris. (From Alld~rson's figure.) 

Anter!or profile of be,ad ve~y convex. Dorsal fin commencing 
about Inl~dle of leng~h, ,sma~J, falcate" obtusely pointed. .Pe,ctoral 
fins sllbt.ruLD,gular, pOJnted. . Teeth about ft. 
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Oolour. Dark slaty blue, nearly black, above, and but little paler 
below. 

Dimensions. Total length about 7 feet. Snout to dorsal fin 
46 inches, height of 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. Oreella :fluminalis. The Irrawaddy Porpoise. 

Ore ella fiuminalis, Anderson, P. Z. S. 1871, p. 143, fig. 2; ide An. 
Zool. Res. p. 358, pIs. xxv a, xxvii, &c.; Blyth, Maln. Birds Burma, 
p. 34; Tl·ue, Delpkinidte, p. 182; W. Belater, Cat. p. 319. 

Form very similar to that of O. brevirostris. The dorsal :fin is 
. situated somewhat fart.her back, and is smaller, lower, and less 
falcate, and the pectorals are rather shorter and broader. The 
head is less globose. Teeth about r!. 

00 lour. Pale slaty above, whitish below, numerous narrow 
streaks irregularly dispersed on the sides. 

Di1nensions. Length of a male 7! feet, snout to dorsal fin 55 
inches, to pectoral 17, length of pectoral along anterior margin 17. 
Basal length of a skull 10'3 inches, breadth bet,,·een orbits 7, 
length of rostrum 4·6. In another male 86 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 Irra\"\7addy porpoise is gregarious, 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, 
,,·hich 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 \vith O. brevirostris, 
but the absence of that form in other Indian rivers renders it 
probable that o. fluminalis is really distinct. 

Genus LAGENORHYNCHUS, 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 t.he skull in length. Premaxillm flat or slightly 
convex above. Pterygoids usually in contact. Mandibular svm­
physis short. Vertebrre very numerous, 73 to 92 (generally 
over 80). 
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Several species are }iDown; of these two have been obtained in 
India. 

Synopsis of indian Species. 

22 
Teeth about 23; breadth of skull more than 

half its length • •• L. electra, p. 580. 
30 

Teeth ~bout :ill; breadth of skull less than 
hn.Jf its length • • • L. obscu1"Um, p. 580. 

386, Lagenorhynchus electra.- The, Indian broad-beaked Dolphin. 
Lug-enorbvnchus electra, Gray, Zoot. E1'eb. ~ Ten'or, p. 31i, pI. :xiii 

(l84G) t Flower, P. Z. S. ]883, p. 490; True, Delphinidte, pp. 100, 
173, pl. xxviii, figs. 1,. 2; W. Sciaier, Cat. p. 321. 

Delf.l1inus (Lagenorl1ynchus) fusiformis, Owen, Tr. Z. S. yi, p. 22, 
P . v, fig. 1, pI. vii. 

A short and broad beak. Dorsal and pectoral fins falcate .. 
Snout-broad. Teeth about ~, conical, curved inwards, about i inch 
in iliameter, confined to the anterior two thirds of the rostrum and 
less than half the mandible. Rami of mandible deep in th~ pos­
terior half and slender in front. 

Oolour. Dark above, darkest on the dorsal fin, tbe fore part of 
the pectoral and caudal fin, and the snout; ashy grey unspotted 
belo\v (Owen). But a specimen of the snme species from the 
Pacific is described as bllle-blacl{, with a white spot in front of each 
pectoral fin, a frontal band of light slate-colour, vent and abdomen 
reddish white, 

Dimensio-lls. .A n adult fetnale measured 6 feet long, snout to 
pectoral fin 19~ inches, to dorsal 31, length of pect.oral fin along 
front'margin 12, of dorsal 10. Basal Jength of sl\ull 17, breadt.h 
across orbits 9'5, length of rostrum 9-75, breadth of saIne at 
base 5·4. 

Distribution. Indinn and Tropical Pacific Oceans. Obtained at 
Vizagapatnm by Sir W. Elliot. 

387. Lagenorhynchus obscurum. The bealcless DolJ.)nin. 

Delphinus Ob8CU1'US, Gray, Spic. Zool. p. 2 (1828); ide Zool. Ereb. ~. 
1"error, p. 87, p1. xvi; B('ljth, Cat. p. 90. 

J..Jn~enorl1ynchus obscurus, True, DelpJdnidaJ, pp. 104, 174, pI. xxix, 
figs . .1, 2. 

Prodelpl1inus obscurus, Flo'lver, List Cetacea B. M. p_ 28 (1885); 
W. Belate,·, Cat. p. 324. 

No distinct beak, the hend sloping gradually do"rn to the upper 
lip, Fins falcate. Teeth about ~~, small, less than ~ inch in 
~ialneter, curved in,vards, those in the upper jaw occupying about 
8' of t.be rostrum. Skull and rostrum much narro,,-er than in 
L. electra, and intermediate in form bet,veen t.h(\se of that species 
and those of De71JIli'll1fS. 
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Oolou1-. Black, neck and belly white, a black band from t.he angle 
of the mouth to the pectoral fins; lateral oblique streaks of white 
(Gray). 

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. 

Distribution. Indian and Pacific Oceans. A skull frolll Palk 
Straits, Ceylon, is in the Museuln, Calcutbt. 

Genus TURSIOPS, Gervais (1855). 

General form stout. Beak moderate, tapering, separated by a 
groove from the forehead; dorsal and pectoral fins falcate. 

Skull and rostrum much broader than those of Bteno or Del­
phinus. Rostrum moderately long, very convex above, tapering. 
Pterygoids in contact. Mandibular symphysis short. Teeth stout 
(about i inch in diameter), occupying nearly the whole jaw. 
Vertebrre in T. tursio: c. 7, D. 13, L. 17, C. 27 = 64. 

It is probable that two species of TU1'siops occur around India, 
but only one has hitherto been recognized. 

388. Tursiops tursio. 'l'he comrnon bottle-nose Po'rpoise. 

Delphinus tursio, Fabricius, Fauna Grrenland. p. 49 (1780); Flo10m', 
1'r. Z. S. xi, p. 3, pI.'i. 

Del})hinus eurynome, Gray, Zool~ Erehu8 ~ Ter1'or, p. 38, pl. xyii 
(1846); Bl!/tk, Cat. p. 90. 

Tursiops turslo, Flower, P. Z. S. 1883, p. 478; True, Delpltinidte, 
pp. 32, 158, pl. viii, figs. I, 2.;· ·W. Sclator,. Cat. p. 323. 

Teeth about ~:. Rostrum broad, depressed, forming more than 
half the length of the skull, its breadth in the middle j to i its 
length. 

Oolour of Eastern anitl)2lls. Dpt. !\nQwn. Atlantic specimens are 
clear plum beous 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 bet\veen orbits, rostruln 
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 catalanict described 
from N.W. Australia" or the closely alHed T. ab'ltsalam, 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 
have dark spots on the lower surface. The skull of T. catalania is 
16·75 inches long by 7·5 broad between the orbits, rostrum 9·75 
long. Delphinus (SteJto ?) 'Jnaculit'enter (p. 585) of Owen may be 
TU1'tsiops catalania. 

Genus STENO, Gray (1846). 

Hend prolonged into a distinct' narrow snout, '" hich is separated 
by a groove from the forehead. Dorsal and pectoral fins falcate. 

lwstrum of skull long, narro\v and compreRsed. Symphysis of 
mandible long, one fourth to one third the length of the ralnUR. 
Teeth of moderate size, about one fifth (4-6 millim.) of an inch in 
diameter; 20 to 35 on each side of each jaw. Vertebrre of S. fron­
tatus: c. 7, D. 12, L. 15, C. 32= 66. 

The speeies found on the coast of India are in part referred to 
Sotalia. by F]o~'er and True; but the differences between the Indian 
types here brought together appear to me scarcely to justify generic 
distinction, until t.he skeletons a.re known. The t.ypical Sotalia 
are estuarine or fluviatile dolphins with 51 to 55 vertebrm. 

Synopsis of lndia,n Species. 

A. Teeth very rugose, :~ to ~~ • S. frontatus, p. 582. 
B. Teeth nearly smooth. 

a. Rostl'um InOl'e than % length of skull; 
teeth about :! ... . . S. plu'Inheus, p. 583. 

b. Rosb'um less than ! of skull. 
a'. Dark grey above; teeth about ~~. •• s. per'lllgel·, p. 583. 

h' Speclded throughout; teeth about ~: S. lentiginosus, p. 584. 

c'. Black above; teeth ~~ •••• •. . S.? 'Inaeuliventer, p. 585. 

389. Steno frontatus. TI"e 9'tough-toothed Dolphin. 

Delphinus rostratus, Sna'lv, apud Cuv. Ann. Mus. xix, p. 10 (1812) ; 
lJes'11zal'est, l\~ouv. Diet. H. N. ix, p. 160, 'nee Shaw. 

Delphinus frontatus, {}uv. 08S. ]i'o88. edt 2, v, pp. 278, 400, pro·tinl 
(1823). 

Delphinorllynchus l'ostratus, Blyth, J. A.. S. B. xv, p. 368. 
Steno rostratus, Blytll, J. A.. S. B. xxviii, p. 491; Flolcel', P. Z. S. 

1883, p. 483; 1'1'ue, De/phi'1lidce, pp. 24, 157, pI. "i, figs. 1, 2; 
JV. Belater, (}at. p.324. 

Steno frontatus, Blyth, Oat. p. 91. 

Snout lQng. Teeth :.~ to ~~, dist.inctJy rugose, the enamel closely 
pit.ted ,,-ith irreglll"l' very \vavy furro\vs. Rostrlun long and com­
pressed, its breadth in the middle "arying from ~ 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 -i the ramus. 

Oolour. In an Atlantic specimen the upper parts and fins were 
purplish sooty black; sides marked ,,·ith rather large stellate white 
spots. Snout aQd under surface of body white, more or less tinged 
wit.h purple and rose-colour and marked with prominent purple 
spots (Liitlcen). The colour of Eastern specimens has not been 
recorded, and there may be much variation. 

Dimensions. 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 between 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 Dolpltin. 

Delphinus plumbeus, DU8surnier, C'ltv. Regne 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, Flower, P. Z. S. 1883, pp. 489,513; True, ·Delphin­
'idee, pp. 21, 153, pI. i, figs. 1, 2; W. Belater, Cat. p_ 325_ 

La-maing, Burmese. 

Snout very long; dorsal fin long and but little elevated; pec­
torallimbs short, about t total length ; caudal ridges prominent. 

Teeth about !! (37 on each side of upper jaw, 34 on each side of 
lo\ver). Rostrum more than * length of skull; its breadth at the 
lniddle t its length. Pterygoids not in contact. Symphysis of 
mandible one third length of j a \v. 

Oolour. 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 Dolplt~·n. 
Delphinus perniger, Elliot, Blyth, J. A. S. B. xvii, pt. 1, p. 250; 

B(yth, Cat. p. 91; Jerdon, Mam. p. 157. 
Delphinus (Steno) gadamu, Owen, Tr. Z. S. vi, p. 17, pIs, iii, iv 

(1866). 
Sotalia gadamu, F.~ower, P. Z. S. 1883, ):>p. 489, 513; True, Delphin",'dce 

pp. 13, 154, pl. 11, figs, 1, 2; W. Belater, Cat. p. 325. 
Tursiops perniger, W Sclater, Cat. p. 323. 

Gada1nu, Telugu. 
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Snout long and compressed; pectoral and dorsal fins falcate and' 
of similar size, the pectorals long, nearly t of the total length ; caudal 
ridges prominent. 

Teeth about ~~ (varying from 23 to 28). Rostrum less than ! 
length of skull; its breadth at the middle about -k its len.gth. 
Pterygoids close together on median line, but' not in contact. 
Symphysis less than -j length of mandible. 

Oolour. Upper parts dark plumbeous grey, almost black upon the 
fins, becoming paler on the sides and passing into pinky ashy 
grey, ,vith a few small irregular darker blotches, on the breast and 
abdomen. 

Dirnensions. Total length of an adult female 6 ft. 10 in.·; tip 
of snout to dorsal fin 36 inches; lengt.h 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 bet\l'een orbits 6·75. 

Distribution. Indian Ocean. Recorded from Vizagapatam and 
Karachi in India, and froln Australia. 

Mr.W. L. Sclater has sent t.o me the rostrum of D. perniger from 
the type skin preserved in the Museuln, Calcutta (the rest of the 
skull is not preserved). I have compared this rostrum with that 
of the typical skull of S. gacla1J1/u in the British Museum, and find 
the t,,'o identical. 

392. Stano len tiginosus. The speclclecl Dolphin. 

Delphinus (Steno) lentiginosus, Owen, Tr. Z. S. vi, p. 20, pI. v, figs. 
2, 3. 

Sotul~a. .lentiginosn, FW10er, .. P.
o 
Z. S. 1883, pp. 480, 513; ,True, Del­

plUllldce, pp. 15, 155, })1. 11, fig. 3; TV. &later, Gat. p. 325. 
Delphinus lentiginosus, Sterndale, JOltr. BOlnbay N. H. Soc. ii, 

p.51. 
Bolla gadi'l1zi, Tel. 

General form similar to that of S. perniger, but ,vith smaller and' 
less falcate pectoral and dorsal fins and the tail-finltes wider from 
front to back. The dorsal fin is longer at its base, being about j 
of the totn,llength. Length of pectoral about t of total. Caudal 
ridges prominent. 

Teeth about ~. Breadth of rostrum at the middle * its length. 
Oolour. "Pretty uniformly bluish cinereous or slaty, freckled 

\vith irregular Slnan spots of brown or plumbeous pigment, the 
streaks longitudinal and flecked \vith \vhite (Owen, probably fronl 

* Unfortunately it is not stated whether the measurements were made 011 

t.ho ll.llituals by Sir W. Elliot, or merely calculated from the drawings by Sir 
R. Owon: r1'ho SUllle l'elnal'k applies to the dimen~i?ns of S. lelttigi1UJSUS and 
s. '11UlCu,ll,vcnt£~·. I have been unable to trace the original dru. wings. 
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the drawing). 8inclair, quote<1 by Sterndu.le, describes the colour as 
,,' Above (and below behind the anus) rath'er pale leaden grey,with 
~umerous long drop ... shaped ,spots. Of these the majority, especial~y 
on the rost~um, limbs, dors,al fin, and fluke,s, ,are pu.re white, the 
rest dark slate-colour or black.· Below, fromtbe anu,s forward, the 
general ground-colour is white, IDuch mottled on the belly with the 
dorsal ground-colour, less so on the breast, alld the m'ental (chin) 
region almost pure white; but ther'e are ,a, few hIs'ck spots." 
Tbere is probably some variation. 

Fig. 190.~Steno lcntigi1t,08US. (Fl'om Elliot's figur,e.) 

DimensionB. Total length of an ,adult female (Vizagapatam) 
7 ft. 10 in.; tip of snout to dorsal fin 40 inches, to pectoral 24 ; 
len,gth ,of dorsal along front 13, of pectoral along anterior curve 
12; bre,adth of tail-fiukes21 (Owen). An ,adult male (Bombay) 
,,,.0,8 10ft. 6 .in. long, the pectoral 15 in,. long, base of dorsal 2'7, 
expanse of flukes 27. Skull of female 18 in" long, rostrum 11, 
breadth of skull between orbitsD'early 7. 

Dtstribution. Iridian seas. The ,sp'ecieshas been obtained at 
Vizagapatam and at Alibag near Bombay. I also refer to it ;a 
s'kullno\v in the Mus'eum of t.he College .of Surgeons, that ,,'as 
obtained by l\ir. Holdsworth ,at Aripo iil Ceylon, -and noticed by 
Prof • .Elo\ver (P. Z,. S,. 1883, p. 488) ,as closely resembling Sot,(t,Zia 
,sinensis. There are 31-32 teeth on each side of the upper jaw. 
~rhe skull is 18·75 inches long (basal length ) and 8 broad.-

393. Steno' maculiventer. PItt ,sl'0,t-bellied Doll?kin. 

Delphinus (Steno P) maculiventer, Owen, Tr.. Z. S.vi,p,.21, pI, vi, 
figs" 1,2. 

Suvva, Telegu. 

Te'eth ~~. Pectoral and dorsal fins falcate,pectoral apparently 
about i of total length,. 

GaloOt"". Above deep shining plumbeou3 black, b.ecoming paler 
below; from the chin to theanQsashy 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 snout 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). 

Distrib·ution. Vizagapatam. 
This is a doubtful species, founded on drawings, no skull having 

been preserved. As already suggested, it requires comparison 
with Tu'rsiops catalania. 

Genus DELPHINUS, Linn. (1766). 
, 

Syn. Eudelphintts, Prodelpltinus, Gervais (1880). 

Snout long, separated by a groove from the forehead. Dorsal 
and pectoral fins falcate. 

Fig. 191.-Skull of Delphinus delphis; from the side and above. 

Rostrunl long and narro\v, generally about twic~ as long as the 
cranial portion of the skull. Pterygoids narrow, compressed, sharply 
keeled, in contact. l\{andibular symphysis short. Teeth small 
(-r\r to § inch in major diameter), acutely pointed, and numerous 
(41 to 65 on each side of each jaw), oval in section to\yards the 
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base, the longer dia~nleter across the ja\l~. Vertebroo 73 to 76; in 
D. delphis O. 7, D. 14-15, L. 21-22, C. 30-32. 

I inciud-e Pr,odelphillus, which only d"ffers in baviug ,a, flatter 
palate. 

,Synopsis of Indian Species,. 

A. Palat~ wit.h d'eep and broad lateral :gl'Ooves 
proxlmally. 

47 50 a. T,eeth 46 tOol 
b T h 6a · eet 68 0 , ' 

B. Palate nearly flat; teeth ~ . 

D. clelplds, p. 587. 

D. dU88!U1Jtieri, p. o88~ 

D. 1nalayanus, p. 588. 

394. De phinus delphis. PItt conun01t DO~Jhin. 

De~phinus delf~i~, L ,. Sf$,t. Nett. , i, p. 108 (1766); Fl0w.eJ) Tr. ~Z. S. 
Xl, p. 1, pl. 1, ~.d. P.Z. S. 1883, p. ,500; True, Delphtn~.d(1J, pp,. 45, 
160, pI.. xi, figs. 1~3 ;w. Sclctter, Cat. p. 321. -

Delphinuspomeegra, OUJetl, Tr. Z.8. vi, p.23, pI. vi, fig. 3, pl. viii, 
figs. 1-4. --

PQ'In1.gl'a, T,amul (~:ladJ.'8.s.) 

Body slender, head ,smal. Beak long and narl'O\V ; pectoral tins 
three times as long as broad, narrow ill t:he distal half ~nd acut'ely 
pointec1. 

Teeth i! to t~" ,aBlaU. Bony palate .deeply excavated .on ,each 
side proximally, tbe median portion convex. 

Fig.. 192 ......... 0ommon Dolphin, Delpkfll,,~e8 ~etpk~s. (Flower, Aft. Mamm~lia, 
, Ellcyclop~dla BrItannica.') 

OOlOU1~ very variable. The Indian D. pomeeg'ra is said to be 
almost black, -with a rather lighter shade on ,the belly. In Atla.ntic 
specimens the ba'ck is usually dark grey, the underparts white or 
whitish" and the sides occupied by v,arious bands of ,grey or 
fulvous. 

Dimens·ions. Total length 7 ft. 6 in., snout to dor,sal fin 39·3 inches, 
to pectoral 20, len.g~h of pectoral 14, breadth of flukes 20-5. Length 
of skulllS·4 in'cbes, breadth between orbits 6·75" length of ros­
truln 11. 

Dis,t)~ib'Utioll. Probably all tropical and temperate seas. In India 
only recorded from the Madr,as coast. 

,2R 
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395. Delphinus dussumieri. TIle Indian long-nosed Dolphin. 

Delphinus longirostl'is, Dussum'':er, Ouv. Regne An; ed. 2, i, p. 288 
(1829); Flower, P. Z. S. 1883, p. 503; T'l'ue, Delpklnidte, pp. 58, 
161, pI. xii, fig.2; W. Belater, Cat. p. 322 [nec Gray, Spic. Zool. p. 1 
(1828)]. 

Colour and other external characters unknown. 
Teeth~. Rostrum greatly elongate. Symphysis of mandible 

one fifth the length of the sItull. Palatal grooves as in D. del­
phis. 

Dirnen8ions. Length of skl11119·5 inches, breadth between orbits 
5'75, length of rostrum 13·25. 

Disf'rib'Ution. Malabar coast. 
1'he description of the type skull is copied from Trne. The 

name l0l1girost1'is cannot stand, as there is a different species to 
,vhich the name was previously given by Gray, D. capensis, Gray, 
I find, on examining the skull, is quite distinct, having only ~ rather 
large teet,h 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 i: teeth, and the bony palate intermediate in form 
between that of typical dolphins like D. clelphis and that of aber­
rant types like D. malayanus. 

396. Delphinus malayanus. The Mala!1 Dolph-in. 
Delf.hinus malayanus, Lesson, Voy. Coqzdlle, Zoot. i, p. 184, Atlas, 

p . ix, fig. 5 (1826). 
r Delphinus velox, Dussu'ln., Cuv. Regne An. ed.2, i, p. 288 (1829) ; 

F. ()uv. Hist. ;r,lat. Ma'ln. pI. 425; l:J'ltcneran, llev. lJfag. Zool.1856, 
p. 453. 

Steno attenuatus, OJ'ay, Zool. El'eb. ~ Terror, p. 44 (1846); ide c:~~. 
Seals l5- Wluzlea B. M. 1866, p. 235 ; Blyth, J. A. B. B. XXV1l1, 
p. 492, rootnote; 'ide Cat. p. 92. 

Pl'odelphinus attenuatus, Flo1.oer, Lt'st Cetacea B. 11-1. 1885, p. 30; 
TV. Belater, edt. p. 324. 

Prodelphinus malayanus, True, Delpldnidce, pp. 67, 165, pI. xvi, figs. 
1, 2. 

Teeth abou.t :~. No lateral grooves on bony palate. 
Oolour uniform ashy grey. 
Dirllensions. Total length 6 ft. 3 in., height of dorsal fin 8·5 inches, 

length of pectoral 13·S, expnnse of tail 24. A skull is 15'5 inches 
long, 6 broad across the orbits; length of rostrum 9·5. 

Dist1'ibution. Indian Ocean, obtained in the Bay of Bengal near 
the Snndnrbans. 

There is much confusion regarding Delphinus rnalayltnus, D. atten­
uatu8, and D. j'rcenatua (D. do~is, Gray), aU of \vhich have been re­
ported from the Indian Ocean. ~rhe skulls are very similar; but 
True has collected evidence sho,ving SOlne important distinctions in 
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coloration-D. rnalayanus being uniform ashy, D. attenuatus dark 
above, ashy grey below, and D. f'rcenatus dark above, white below, 
the dark parts spotted or speckled with white. The number of 
vertebrro is also different. The specimen described by Blyth agreed 
in colour \vit.h D. ?nalayanus ; 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. lon9i1~ostJ'is, Gray, \vith teeth~, may also occur*. 

Delpltinus velox is not mentioned by True, and must remain a 
doubtful species for the present. It \vas founded on a specimen, 
one of a very numerous shoal, that was harpooned at sea bet\veen 
Ceylon and the Equator. The dorsal and pectoral fins \vere much 
falcate, the teeth !~; the colour black throughout. The length of 
the specimen was 5 feet, the height and base of the dorsal fln 
each about 5·5 inches, the pectoral 10 inches long, expanse of the 
tnil 13. The movements of these dolphins \vere very s\vift, hence 
the name. The type may have been a young D. malayanus. 

Family PLA1'ANISTID~. 
The last family of Cetacea is composed of three genera, each con­

taining a single species. All are fluviatile or estuarine; t",.o are 
South-American (one, Inia, inhabiting' the river Amazons, the 
other, Pontoporia, living in the Rio de Ia Plata estuary), and the 
third, Platanista, is Indian. This distribution may indicate that 
the family, which in some respects is l~ss specialized than other 
Cetaceans, was once marine and widely spread, and that the fe\v 
living representatives, as in the parallel case of Ganoid and Dipnoan 
fishes, owe their survival to their adaptation for a life in rivers, 
\vhere the st.ruggle for existence is less severe than in the sea. 

The size of the Platanistidre is relatively small. Teeth are 
numerous in both ja"rs, which are long and narrow. The symphysis 
exceeds haJ.£ the length of the mandible. The head is divided from 
the body by a slightly constricted neck. The cervical. vertebrre are 
all free. The tubercular and cRnitular articulations of the ribs 

L 

are distinct in front and blend gradually behind as in ordinary 
nlammals. 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 lo\v ridge; pectoral fin 

* Owen (Tr. Z. S. vi, p. 23) calls D. I0'J1gi1'ostris, Gray, the Black Dolphin of 
the Cape and Ceylon. There is probably some confusion with D. longirostri.<:, 
Cuv. (D. dU8szemieri, ante, p. 588), from Malabar. 

2R2 
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triangular, fan-shaped; eye very minute, rudimentary, without a 
crystalline Jens; blowhole longitudinal, linear. A small cmCUID. 

No pelvic bones. 
Teeth rather large, conical, circular in section, and sharp-pointed 

in the young, gradually becoming worn down and acquiring enlarged 

Fig. lU3.-Skull of Platanista gangetica, young. (Oopied fr01u Stel'udale.) 

flattened roots. Symphysis one hlLl£ (in 1uaIes) to t\VO thirds (in 
old females) the length of the mandible, the teeth on the t\VO sides 
in the anterior part of the rostrum and mandible being so close 
together as almost to touch. Proximal portion of maxillre bearing 
very high, longitudinal, incurved bony crests, ,,,hich bend over and 
nlmos.t meet above. Zygomatic process of squamosal very broad. 
Vertebrre: 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. Tlte Gan,getio Dolphin. 

D~~l)hin~s gangeticus, Lebeck, Neue Sehr ... Ges. nat. F'reunde Berl. 
Ill, p. 280 (1801); Ro,t-bur!llt, As. Res. 'Vll, p. 170, pI. v (1801). 

Plntallista gangebca, Gray ~ Hard1.o. Ill. Ind. Zool. ii, pl. xxiv; 
Eschriellt (translated by \Vallich), A. M. N. H. (2) i~, pp. 161,279, 
I)ls. v-vii; Blyth., Cat. p. 92; Jerdon, MaIn. p. 159; Anderson, 
An. Zool. Res. p. 417, pIs. xxv, &c.; W. Selater, Cat. p. 315. 

lllatanista indi, Blyth, J. A. S. B. xxviii, p. 493; £d. (}at. p. 92; 
Jerdon, Ma1n. p. 159. 

Sits, SltSl", II.; Sllsuk, Sislllllc, Beng.; Sist'itnar, Sans.; Bhulan, Sll,nsal', 
Sind.; Ht1to, Sel"o, Assam; Hz"",, Sylhet. 

30 ~Rost.rUlll nluch shorter in males than in females. Teeth about 
:fo on each side, generally rather more belo\v than above. 

Oolour blackish throughout. 
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Dimensions. Very variable; adults usually 7 to 8 feet long, but 
a specimen from the J umna in the Allahabad l\fuseunl is said to 
mleasure 12 feet. Females are larger than males. In a felnale 
89 incbes long the anterior border of the pe,etoral fin measured 
12-5, ,and the expa se of the t,ail19. A large female skull measured 
27-25 inches ,in basal length and 10'25 in greatest breadth; a large 
male sku1l 19-4 by 8-9. 

Fig. 194.-Platanista {Ian,qetica \Flowel·" A.,t. IHanlnlalia Encyclopro<lin 
Bl~ltann en ). 

Dist1"ibutiQn. Indus, Ganges, and Brahlnaputra, ,,,ithall their 
larger tributaries, from the sea to the base of the Dl0untains. 
This dolphin is common ill tidal ,vaters, but neve." enters the sea. 

Ba/bits. According to .Anderson the Gangetic dolphin is not 
grega.rious, althougb Isev,eral individuals may be seen about the Isame 
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 frolll Mal'chto J nne, though 
many may be notic'ed in the cold months from October to March. 
In the rains (June to October) this dolphin undoubtedly relnains 
in the tidal waters, for it is f equently captured, t.hough it is seldom 
observed,. It rises to bl-eathe like other clol pbins, remaining but a 
very short time at the surface. Sometimes in the cold months it 
throws itself out of the w,ater. 

This cetacean is quite bind; si.ght 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 and pr.awns, and amongst the £ornler Anderson fou~d the 
rema.ins of mud-haunting Silul"oids. Doubtless these are captured 
by the Platanista feeling-for then on the mud with its snout~ 

The period of g,estation is said to be eight or nine months; tbe 
young, almost ,always one in number, very rarely two, are born 
between April and July, and it is stated that the young dolphin at 
tim,elB holds .on by its mouth to the base of the ulother's pectoral 
fin. These details ,require confirmati.on. 

Platanista is captured by fishermen in parts of the country 
either by net,s or by harpooning. The :flesh is eaten by particular 
castes" and ·the oil is used for burning 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 Un­
gulata (or Pachyde1·mata), are no\v placed in a separate order, 
the Si1·enict, ,vhich has certainly no affinity to Cetaceans and yery 
little, if auy, to Ungulates. The Sirenia resemble Cetacea in their 
fish-lil{e form, in the absence of external hind limbs and of a 
distinct sacrUln, and in the rudimentary condition of the pelvis, in 
the horizon t.al expansion of the tail to form a s\vimming organ, in 
the pectoral limbs being converted into paddles ,vithout separate 
digits, in the small eyes, and in the \VB,ut of an ear-conch. On the 
other hand, the head is of llloderate size and rounded, the nostrils 
are ahvays separate, valvular, and anteriorly situated, the mouth 
slua11 and the teeth, in all living forms, of t\VO kinds, incisors and 
lllolars; there is no dorsal fin; and hairs or bristles occur on the 
lips at all ages and are sometimes scat.tered over the body. The 
muzzle is truncated, and horny plates, doubtless used in Inastication, 
~\re developed on the anterior portion of the palate and of the lo\ver 
la,v. 

The bones are dense and lllassive. The skull is peculiarly formed, 
but very unlike that of any Cetacean. The anterior narinl 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 vertebrro 
do not ossify separately, as in nearly all other Inammals. The 
radius and ulna are generally united together at bot.h ends. The 
digits are five in number, and the phalanges, which are never more 
numerous than in ordinary ]\iamlnalia, are flattened. The stomach 
is compound, the intestines long, and there is a crocum. The 
testes are abdominal, the uterus bicornuate, and the placenta non­
deciduous and diffuse. The mammre are t,vo in number and are 
pectoral and postaxillary. 

The order contains only one fatnily and t\VO living genera, ,vhich 
are purely herbivorous, f~ediug on aquatic plants, and \vhich inhabit 
shallo,v seas, estuaries, and rivers. They are never found out at 
sea, like Cetacea, nor do they ever voluntarily go ashore. 

Family MAN ATII)1E. 

Characters of the order. Of the t\VO Ii ving genera one, Manatu,s, 
is found iu l'i vel'S and estuaries 011 both sides of the tropical At­
lantic, the other, IlaUwre, inhabits the coasts of the Indian Ocean. 
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A third genus, Rhytina, fornlerly lived on the shores of Behring's 
Island, but has been extinct for luore 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 £aulily. 

Genus HALICORE, Illiger (1811). 

Nostrils on upper part of muzzle. Tail crescent-shaped, concave 
behind. Pectoral fins ovate. No nails on digits. 

The thick rostrum and the mandibular symphysis bent down~ 
\val'd. Teeth altogether, i.~, ttl. !J; but only two upper incisors 
are found in adults and two or three molars on eaoh side above 

Fig. 195.-Skull of Halicore d1.tgong. 

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 backward, the last 
appears as if formed of two cylinders joined together; the anterior 
Jnolars 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. tabernctculi, from the Red Sea, and H. australis, from Australia, 
are distinct fro1D the I~dian species H. clugong. 
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898.. Halicore du,gong. The Dugong or Duyong. 
Tlichechus dUgUD,g, Erxleben, ~y8t. ~g. ,An. J>.599 (1777). 
~!icore ,d~~.~ODg, lllig,t1f1

, Prod. p, 140 i .. G1'a.lI t Ha~·d~o. Rl. In.a. Zool. 
ll, pI. XX1l1; B lytlt, ,J: ,A .• S. B ,. XXVlll, pp. 2/1, 483, 494; ta. Cat" 
p. 143 ;id. Ma1.1t. Bil"d8 BU1°11la, p,. 68; Jerdon, Mam. p. 311; 
w: Sciatel·, ,Oa,t. p,. 32,6. 

Halicore indicus, Des11l. M {C'ln. p. 509;" Cantor, ,J. .A". S. D. xv, p, ,274; 
Kelaart, P,·od.p. 89. 

Talla 'Inala, Muda ura, Cing.; Duyong, P(lIYt1npuan l~et"t,Mt\I&y. 

Oo,lour either bluish gr,ey throughout Ol' the low'er parts whitish 
or 'white. -

Dim ension 8. Extreme length of adults 8 to 9 feet, usually 5 to 7; 
much la.rgel' aimensions are given in books, but are open to .doubt. 

Fig. 19().~Halh·o~~e dugoug. 

In a large spechnen 8 ft. 6 in. long and 6 ft. in circumference, the 
pectoral fins "'ere 16 inches long and 8 inches broad, ancl the breadth 
of the tail fronl tip to ti p3l. The skull of ,a ln~le from Oeylon 
m'ea;fJures 14·5 inches in basal length ant S-5 in breadth. -

Di8tribution" The shores of the Indi.an O,ce,o,n from E. Africa t o 
Aust.ralia for about 15 degrees on each side of the Equator. 
Dugongs have been observed on the coast of Malabar, the north­
'vest coast of Ceylon fr'om tbe Gulf of CaJpentyn to Adam',s Bridge, 
around the A_udaIllan Islands, and in the Mergui Archipelago. 

Hcwits. Formerly dugongs ,vere said to be found in large herds 
of SODle hundreds of individuals, and t,o be in places so tanle as to 
nllo\v thenlse]yeS to be handled. As their flesh is by all accounts 
excellent and t.heir fat yields ,a Iclear limpid oil of ,gre,at v.alue, they 
hsye eye~y'\vhere been hWlt·ed and al~e now in most 'places rare. 
1.'hey are said to be slo,v in their 'mo,·etu'ents and unint'elligent. 
Their food consists of marinealgm. They haunt sh,al1ow bays, 
salt.,vater inlets, and mout.hs of-estuaries" but ,do not, like the 
Mauati, ascend riv'er,s. The felnale giv.es birth to but one young 
at a time, and is said to hold it \vitb her pectoral fin. Some writer~ 
have suggested that the dugpng bas given ris'e to the myth of the 
merlnaid (bence~ ind'eed, the name Halicore); but it Ishould be l',e­
melnbered 'that stories of beings half man or \vom,an, half fish, are 
as COlnmon in tenlperate as in 'tropical sea~, and tl at som'e of them 
ltl',e more ,an'cient than any 'European kno\vledge 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 malnmalian orders as 
the Cetacea and Sirenia are; but it is far less homogeneous thap. 
either, there being very few structural characters common to all 
the different suborders included in it, except the absence o£ teeth 
in the front of the jaw. J:n some of th,e Edentates, as in the only 
Indian genus belonging to the order, teeth are entirely \vnnting; 
when teeth are present they are rootless, destitute of enamel, and 
siulilal1l to each other in shape, and, with a single exception (the 
genus Tatusia, an armadillo), there are no milk-teeth. All kno\vn 
species of Edentates are terrestrial or arboreal and resemble ordi­
nary mammals in external £01"111. 

As only one genus is found in India it is unnecessary to describe 
here the yery great structural differences of the various suborders 
and families. These are, according to Flo\ver's latest classifica­
tion (P. z. S. 1882, p. 358) :-1. Subouder Pilosa, containing the 
families (1) B1Ytdypocliclce and (£) Myr1n~col)hagiclce, both South­
American; II. Loricata, with the family (3) Dasypodidc£, also 
South-American; III. Squamata, consist.ing of the (4) Manidce, 
Asiat.ic and African; and I'T. Tubulidentata, containing the (5) 
Orycteropodidce, confined to Africa. 

Suborder SQ·U.AMATA. 
No teeth. The whole upper surface and the sides of the body 

and tail covered with lal~ge imbricate horny scales. Limbs. short, 
5 toes on each foot. Tongue long, vermiform, capable of great 
protrusion. Uterus bicornuate. Placenta diffused and non-deci­
duate. No crecum. 

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-conch .small or rudimentary. The upper part of the 
head, the back and sides of the body, the \vhole tail, and the outside 
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of t.he limbs covered with large itn bricate scales; lower surface of 
head and body, sides of head, and inner surface of liUlbs scaleless, 
scantily 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 pentadactyla. 

on the fore feet longer than those on the hind, third claw the 
longest on all feet, c]a,ys of pollex and hallux short. In walking, 
the dorsal surfaces and outer sides of the phalanges belonging to 
the t\yO outer digits of the fore feet rest on the ground, so that the 
animal walks ,vith its fore toes doubled under the· feet.. The hind 
feet are plantigrade and, as a rule, rest on the ground normally. 

The s]{ull is of very peculiar shape; it is rounded behind, and 
diminishes gradually in front, being almost conical; it is quite 

Fig. }D8.-Lowel' jaw 'of :Alanis pentadt:tctyla, from above. 

Slllooth, ,,'it.hout any crests. The zygomatic arch is imperfect, 
there being no malar bone. There is no distinction bet\veen the 
orbits and the temporal fossre. Palate lung and narrow, produced 
far bac]{\val'ds; the pterygoids extend baek\vards to bet\veen the 
tympanies, each of \vhieh forms a small crescentic bulla. Rami of 
mandible very slight and straight, ,vithout angle or coronoid process, 
but each ramus bears anteriorly on its upper'border a slDall pointed 
process projecting out,vards. No clavicles. No third trochanter 
to the femur. U ngnal phalanges bifid distally. Two pectoral 
mnmmre. 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 Anteaters are burro\vers and live entirely 
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on ants and termites, the long extenslle 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 variety. The three Asiatic species agree with 
each other in having the tail tapering, the -limbs entirely covered 
,vith scales out.side, and the middle row of scales above the tail 
cont.inuous to the end. All three occur ,vithin our area. 

Synopsis of Incli{tn, Ceylonese, {tnd Btt1~mese Species. 

A .. Fore claws about t,vice length of hind claws. , 
a. 11 to 13 ro,vs of scales round body ]I. pentadactyla, p. 597. 
b. 15 to 18 ro,,"s of Bcales round body .. M. aurita, p. 599. 

B. Fore cla,vs but little longer than hind claws. M. javanica, p. 599. 

A charaeteristic terminal phalanx of a large species of Manis, 
closely allied to the African ~f. gigantea, has been found in the 
Pleistocene cave-deposits of I{ urllool. Another phalangeal bone, 
referred to the genus Macrotheriu1n, has been described from the 
Lo\ver Si \valik of Sind; but this genus, I am informed by l\Ir. 
Lydekker, is probably ungulate, not edentate as formerly supposed. 

399. Manis pentadactyla. The Indian Pangolin. 

l\Ianis pentadaetyla, L. Syst. Nat, i, p. 52, pnrtim (1766); S1I1"es, 
P. Z. S. 1831, p. 104; Horsfield, Cat. p. 1U6; Blytlt, J. A. 8. ,R. 
xi, p. 453; xvi, p. 1273, pI. Iv; ide Cat. p. 179; ;rerd. Mant. ]). 314 ; 
Anderson, An. Zoo I. Res. p. 341, pI. xxiv, figs. 1, :2; W. BelateI', 
Cat. p. 330. 

Manis Draehyura, El·xl. Syst. Reg. An. p.98 (1777), pal'tim; Blytlt, 
J. A. S. B. xii, p. 181. 

l\Ianis cl'assieaudata, Geoffi·. St.-Hilaire, (}at. Mctm. p. 213, partin1-
(1803); Elliot, Mad. Jour. L. S. x, p. 218; Tickett, J. A. S. B. 
xi, p. 221; Kelaart, Prod. p. 74. 

Pholidotus in dicus, Gray, P. Z. S. 1865, p. 368. 
Bdj'l'a-Kit, SanseI'. and H.; Bdira Kapta, Surlii-mulchi, Silu, Sdl'Salle, 

Sakunphor, H.; Kishaur, Pushtu; Cltalla, Mirun, Sind; Sluil1na, Bauri; 
Arnut; Kol; Tlli1'iyct, Kauli-malt, Kauli-'1nanJra, Kassoli-man}'ltr, Mahr. ; 
Ala1va, Tel. ; Alangle, Tam. and Mal. ; Kahalaya, Cing. ; Banroltu (jungle 
carp), Deccan, &c.; Keyot-maclt, Rangpore; Kat-polue, Bengal. 

Body and tail stout. Cla,vs of fore feet very long, the middle 
fore claw double the length of the middle hind claw. Scales 011 

body large, none keeled, as a rule, in adults. There are 11 to 13 
longitudinal rows of scales round the body, 14 to 17 in the median 
(longitudinal) row above the tail, the tail being taken to commence 
w here the scales at the sides become angulate. The scales are 
about twice as broad as in the other two Indian species. 

Gow'U/r of scales light yellowish brown throughout; naked skin 
flesh-coloured, nose more Ii vid .. 
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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 
longer t.ails; Kelaart gives head and body 23·5, tail 22·5, Hornaday 
for a femaIA 19 and ] 7 A skull meaSl1res 3·25 in basal length, 
greatest breadth 1·75. Weight of adults 20 to 27 lb.; of a large 
specimen 42, according to Kelaart. 

Dist'ribution. India proper and Ceylon. This species is found on 
the mainland from Pesha\var (Ste\vart~ J. A. S. B. xxxii, p. 235) and 
Sind (probably also Baluchistan) to Bengal and Orissa, and from 
the base of the IIimalayas t.o Cape Comorin. It is not repol',ted 
from any part of the lIiInalayas, though it probably occurs in the 
lo\ver ranges to the ,,-est\vard. J erdon's statement that it was 
found by IIodgson in Nepal appears due to some mistake. It 
occurs on the Shevroy hills, Madras Presidency, up to at least 
3500 feet above the sen. 

Habits. Good accounts have been given by Elliot and Tickell. 
Like other species of the genus, this pangolin, as a rule, only moveR 
about at night, and hides during daylight in burrows dug by itself 
or amongst rocks. I, ho\yever, once in Orissa found an adult 
moving about in jungle SOllle tinle after sunrise. The burro,,', 
according to Elliot, descends in a slanting direction to a depth of 
froln 8 to 12 feet belo\\" the surface and ends in a large chamber 
about 6 feet in circumference, in ,vhich the pangolins live in pairs, 
,,:ith, at times, one or two young. The entrance to the burro\v is 
closed \vith earth \vhen 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 po,verful c]a,v8 
oE the l\fanis, \"bich thrusts its long tongue into the passage-ways 
and then \vithdrn.\vs it ,vith numerous ants adhering to it. This 
animal also drinks (in confinement) by rapidly extending and \vith­
drawing its tongue; whether it drinks frequently or at all in the 
wild state may be questioned, for it often inhabits places \vhere 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 l\fanis that had been starved for some time 
chopped ra\v 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 kno\,'n to be produced by this aninlal is a hissing 
noise that it mnlies \vhen annoyed. In confinement it soon gro\ys 
tame, but there is often some difficulty in feeding it. It ,valks 
very slowly, \,rith t,he back \vell arched, and is in the habit of 
standing up on its bind feet ,,·ith the body not vertical, but 
inclined for\vard. 

The breeding-habits are imperfectly kno\vn. A single young one is 
generally produced, more rarely t\VO, in the Deccan from January 
to March, according to Elliot. In the Shevroy hills, ho,,'ever, 0, 

female liept for SOlne time by Mr. ,V H. Daly produced a young 
one \\'eighing lIb. on July 11th. 
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400. Manis aurita. TILe Ohinese Pctngolin. 

l\Ianis pentadactyla, L. Syst. Nat. i, p. 52 (1766), partim. 
l\Ianis aID'ita, Hodgson, J. A. S. B. v, p. 234 (1~86); Blyth, Cat. 

p. 179; Jerdon, Ma1n. p. 316; Anderson, An. Zool. Res. p. 352, 
pI. xxiv, figs. 3,4; Jentink, Notes Leyd. Mus. iv, p. 202; W. 
Sclater, Cat. p. 330. 

l\Ianis javanica, Blyth, J. A. S. B. xi, p. 454, xvi, p. 1274, nee 
DeSl11,are8t. 

Bdiarkit, H.; Salak, Khas; Kwengnyct, Newari. 

Body and tail'more slender than in M. pentaclactyla and scales, 
much slnaller and darker coloured. Fore c]avt's long; middle fore 
claw twice as long as middle hind cla,v. Scales \vithout keels in 
adults or only 3 or 4 outer rows on body keeled. Round the body 
the longitudinal ro\vs are 16 to 18 in Rumber, usually 17; 16 to 20 
scales in the median row above the tail. More hair bet\veen the 
scales than in other Indian forms, and the ear-conch is more 
developed. 

OOlOU1'. Scales dark brown throughout in adults, sometilnes with 
pale concentric bands in young animals; naked parts Hesh-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 br'eadth. Weight 
of adults 15 to 17 lb. 

Distribution. Himalayas as fa~~ west as Nepal, at moderate ele­
vations, Assam, hills north of Bhamo, Karennee, and Southern 
China (Amoy, Hainan, ~"ormosa). 

Habits, so far as known, similar to those of the last species. 

401. Manis javanica. The Malay Pangolin. 

l\Ianis javanica, Desmarest, Mam1n. p. 377 (1822); Cantor, J. A. S. B. 
xv, p. 259; Horsfield, Cat. p. 197; Blytll-, qat. p. 179: Anderson, 
An. Zool. Res. p. 352, pI. xxiv, figs. 5-8; Jentink, Notes Leyd. 
bfus. iv, p. 199; W. BelateI', Cat. p. 331. 

Manis leptw'a, Blytlt, J. A. S. B. xi, p. 454, xvi, p. 1273; 'l·d. Oat. 
p.180. 

l\Ianis leucUl'a, Blyth, J. A.. S. B. xvi, p. 1274. 
Pangolinus leucurus, Blytlt, .J.lla'lu. Bitrds Bur'JJ1,a, p. 53. 

Theng-klnve-khyat, Burmese; Pangoling, Tangiling, ~lalay. 

Form more slender than in either of the 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 ro\vs (usually 17) round t.he 
body, 20 to 30 (usually 24 to 27) scales in the median row above 
the tail. 

Oolour dark brown, the sides and the terminal portion of the tail 
sometitnes whitish, and all the scales in a few instances part.icolonred. 
Naked skin \vhitish. 
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Dirnensio'ns A larg'e male measured, head and body 21·5 inches, 
tnil 20; bnsal1ength of a skull 4-1, greatest breadth 1-75. 

Distribution. From Sylhet and Tipperah, and from the lower 
ranges nenr Bhulno, throughout Burma, Cochinchina, and Cam­
bodia, the ~falay Peninsula,-Sumatra, Java, and Borneo to Celebes. 
Ibave not been able to ascertain \vhetber this species or M. aurita 
inhabits the hills sout.h of Assam,-

Fig. 199.- 1l'fllnis.ja.vanica. (From a drawing by CoL 'Tiekell.) 

Habits. Froin TickeU's' MS. notes it may be inferred that this 
species sometinles turns both fore and hind c}a\vs under the feet 
in ,valking. It is probably less of a burrower than the other two 
species, as its forH cla\vs are much smaller and its scales less worn. 
S. Muller states that in Java it as,ceIids tr,ees ,and conceals itself in 
fissures, especially ill severall\inds of fig-tree; but it also burro\ys 
in the earth, though it is rarely found amongst roclts. Si~ilar 
statements as to its habits in Borneo are made by Motley and 
Dilh"yn (Nat. Hist. Lnbun,n, p. 51). 



40iPPENDIX AND ERRA'"fA. 

Introduction, p. iv, line 27, for ' some of these fOI'ms' 'read' some of' the 
EthiopIan and Palrearctic types.' 

P. 1. Add to the characters of MalnnIalia the following :-
The occipital condyle is double. Each ramus of the lower j~nv 

is composed of a single piece and articulates directly with the 
squamosal,.l1o quadrate bone intervening. 

Pp. 7, 9. The hoolo'ck, according to Mr. Sterndale's obserYations, some­
times drinks in the ordinary way, sonletimes by dipping its hand 
in water, and liclring the drops off its fingers. 

P. 23, line 10 from bottom,fo1' 'longer' 1gead ' shorter.' 
P. 42. This footnote, I am informed by 1\11'. Theobald, is not quite 

accurate. The collection of skulls was made over by 1\11'. Theobald 
to Dr. Oldham without reservation and was presented by the 
latter to the British ~Iuseum. The specimens are therefore 
correctly labelled as presente~ by Dr. Oldham. The essential fact 
is that the collection was made by 1\11'. Theobald, as stated. 

P. 50, line 9, J01' 'heel' tread' keel.' 
P. 54, lines 11 and 13 from bottom, for' cusp' tread' lobe.' 
P. 60. A tiger killed by Mr. Hornaday in the Anaimalai forest, South 

India (' Two Years in the Jungle,' p. 159), measured 9 feet 8l inches 
long' to the end of the tail-vertebrre, and weighed 495 lb. 
Weights ot Cooch Behar tigers varying from 450 to 493 lb. 
are given in the' .A.sian' (April 31'd, 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 wp.ighed by Elliot and 
Sanderson. Forsyth's estimate of 450 to 500 lb. is clearly not 
excessive as it appeared. TigTesses 9 feet 11 inches and 10 fept 
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. l\fr. 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. vulgal'is, 
and he is convinced that the skull described by Gray as Barang'l'a 
nepalensis belonged to a female L. vulgaris, dwarfed by captivity. 
'rhus these species nlay 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 1\'lr. 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. barang, F. Cuv. 
(1823). But Dr. Scully, being in PaIis, re-examined Ouvier's type 
of L. baran.q and found that it belonged to L. vulgaris. As, how­
ever, Mr. Thomas has also shown, the otter named by Dr. Gray 
L. 1nacrodus (P. Z. S. 1865, p. 128), and supposed to have been 
brought from Brazil, is really the smooth Indian otter, and con-
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sequently this name will have to be used. The following is the 
revised nomenclature :-

No. 92, p. 182. Lutl'a vu(qa1·is. 
No. 93, p. 185. L. macl'odus. 
No. 94 must be omitted altogether. 
No. 95, p. 187. Lutra cinerea. 

P. 221. I have no,v seen a specimen of No. 110, which, following Dobson, 
I called GYl1lnul'a suilla. I l'egard it as genelically distinct from 
GYl1lnuloa, and it should, I think, stand as Hylo'lnys 8'llillus. Un del' 
these circUDlStances the name to fig. 59, p. 222, will not need 
correction. 

P. 2270 The last footnote is el'l'OneOUs and due to a mistake. 
Po 240. I was informed by Dr. Day, shortly before he died, that the type 

specimen of Crocidu1'a dayi was from Trichur in Cochin, and was 
brought to him by a tank-digger. 

P. 253, line 2, for' Scotopllilns ' read 'Nycticejus.' 
P. 265, No. 142. Cynopterus blanfordi, Thomas (not Doria & Thomas). 

The description has appeared, Ann. Mus. Civ. Genova, (2a) x, p. 884. 

P. 317. Add after No. 190:-
Vesperugo tylopus, Dobson, P. Z. S. 1875, p. 473; ~·d. Mon. As. 

Cltir. p. 114; ide Cat. Chi, .. B. M. p. 236. 
This bat belongs to the subgenus VesperufJo, with two upper premolars on 

ench side, but has the lower surface of the basal half of the thumb and the 
soles of the feet furnished with fleshy pads as in V. ( Vesperus) packypus, 
p. 307. See p, Z. S. 1876, p. 532, pI. lv, figs. 3, 3a. Forearm 10 2 ,inches. 

Originally described from North Borneo, recently found by Mr. L. Fea 
in I{arennee. 

P.325. Add after No. 198:-
Harpyiocephalus auratus, M.-Edw. Recn. Ma'ln. p. 250, pl. xxxvii b, 

fig. 1, and pl. xxxvii c, fig. 2' (1872); Dobson, Mon. As. Chir. 
:po 153; ide Cat. Oltir. B. M. p. 279. 

In thIS species the first upper premolar is smaller than the second, as in 
H. sui/ius and If. tubirzaris, but the upper third of the outer margin of the 
ear-conch is convex or straight. Each nostril forms a distinct tube 
directed sublatel'ally, with a circular apertul'e marked by n. very small 
notch on the outer and upper margin. Forearm 1'1 inch. Colour of 
fur black, above with golden-yellow tips, belo,v with white. 

Described from Eastern Tibet. A dried skin has been di~covered by Mr. 
Tho01RS amongst some specimens fronl Sikhinl formerly belonging to me. 

Also add:-
Harpyiocephalus fece, n. s., Thol1las, Ann. Mrts. Civ. GenOt'a, (2a) x, 

p. 884; thus described :-
"Allied to H. auraftes, :\I.-Edw., but distinguished by the colour being 

bro\yn instead of golden-yellow, by the smaller nasal tubes, and by having 
the fOl'eal'mS, hind linl bs, and posterior edge of the interfemoral membrane 
almost nal{ed. Anterior lower preluolar very markedly shorter than the 
canine. Distinguished froDl II. leuco.qaster by its smaller size, smaller ears, 
and by the inner l.lllper incisor not bei~6' long'er than the outer. F ore­
orn1 ~9 D1ID (1'14 inches)." Found by lUf. L. Fea in Karennee. 
P.335. TTespertilio dohsoni. 1\lr. Thomas informs me that he finds a dried 

skin in the snlal1 Sikhhn collection already mentioned. 
P.413. MU8 c/ti"ojJus, Thomas, described, Aun. Mus. Civ. Genova, (2a) 

x, p. 884. 

P.463. It should have been noticed in the text that the identity of the 
SUulatrnll and Indian elephant was conclusively demonstrated by 
Falconel'. 
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abietulu (Martes), 160. 
abramus (Vesperugo), 

313. 
abusalam (Tursiops), 

581. 
Acanthion, 441. 
Acanthochoorus, 441. 
Acanthomys, 426. 
Acomys,426. 
acontium (Alactaga), 

392. 
8outieornis (Panolia), 

541. 
adversus (Vespertilio), 

320, 337. 
regagrus (JEgoceros),502. 
regagrus (Oapra.), 502 . 
.i.Eluroidea, 53. 
~lurus, 189. 
requiC'audalis (Mus), 406. 
amnis (Oervus), 537. 
amnis (Felis), 86. 
amnis (Rhinolophus), 

274. 
aflinis (Sus), 560. 
aflinis (Vesperugo), 311. 
african us (Vespertilio), 

334. 
agilis (Hylobates), 9. 
.Ailurus, 190. 
Alactaga, 391. 
albicornis (Oervus), 543. 
albidiventl.'is (Mus), 416. 
albinus (Presby tis), 35. 
albinus (Sorex), 234. 
albipes (Sciurus), 374. 
albipes (Semnopitheeus), 

31. 
albiventer (Pteromys), 

363. 
albocinereuB (Semno­

pitheous), 41, 42. 

albogularis (Meles), 180, 
181. 

alboniger (Soiuropter~s), 
367. 

alborufus (Pteromys), 
365. 

albulus (Erinaceus), 219. 
alexandrinus ( Mus), 406. 
alopex (Oanis), 153. 
alopex (Vulpes), 153. 
alophus (Hystrix), 444. 
alpina (Oorsira), 230. 
alpina (MusteIn), 168. 
alpinus (Cyon), 144. 
aipinus (Lagomys), 459. 
alpinus (Putorius), 168. 
Alticola, 430. 
amboinensis (Hipposi-

derus), 290. 
amboinensis (Phyllo.· 

rhina),290. 
ammon (Ovis), 494. 
ammonoides (Ovis), 494. 
Ammotragus, 493. 
amplexieaudata (Cyno-

nycteris), 261. 
amplerieaudata (Xanth­

arpyia), 261. 
anchises (Semllopithe­

cus), 27. 
andamanensis (Maca­

cus), 18. 
andamanensis (Mus), 

406. 
andamanensis (Rhinolo .. 

phus),275. 
andamanensis (Sus), 

562. 
andersoni (Herpestes), 

123. 
andersoni (Vesperugo ), 

303. 

annectans (Pipistrellus), 
3]6. 

a.nnectens (V esperugo ), 
316. 

Anteaters, Scaly, 595. 
Antelopes, 517) 521. 
Anthropoidea, 3. 
An tilope, 52!. 
Anurosorex, 244. 
Aony1., 181, 188. 
Apes, 4. 
arabiea (Antilope), 526. 
aranea (Crocidura), 243. 
aruneus (Sorex), 243. 
.A.rctictis, 117. 
Arctogaie, 114. 
Arctoidea, 156. 
arctoides (Macacus), 17. 
Arctomyinre, 388. 
Arctomys, 388. 
Arctonyx, 178. 
aretus (Ursus), ID-!. 
argali (Oaprovis),4U4. 
argentatus (Semnopithe .. 

eus),39. . 
arianus (Mus), 416. 
arist.otelis (Oervus), .543. 
aristotelis (Rusa), 543. 
armiger (Hipposiderus), 

283. 
armigera (Phyllorhina), 

283. 
arna (Bubalus), 4SJl. 
arnee (Bos), 491. 
arni (Bubalus),491. 
Artiodactyla, 479. 
Arvicola, 429. 
aryabertensis (Lepus), 

450. 
Asellia, 281. 
asiatious (Mus), 406. 
Asinus, 470. 
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Ass, Wild, 470. 
assaJuensis (Anul·oso­

rex), 244. 
assamensis (Maoacus), 

15. 
assamensis (Pachyura), 

24l. 
assnmensis (Pteropus), 

257. 
assatnensis (Sciul'us), 

381. 
asseel (Bibos), 484. 
llstutuS (Putorius), 171. 
atel' (Hipposideros), 

289. 
aterriUllls (Sorex), 229. 
Atherura,445. 
utratus (Hipposidel'os), 

289. 
atratlls (Nycticejus), 

306. 
ati-atus tSorex), 240. 
atratus (Vesperugo), 306. 
atridorsalis (Scjurns), 

382. 
attenuatus (Prodelphi-

nus),588. 
at.tenuat.us (Steno), 588. 
nurata (Felis), 75. 
auratus &Harpyiocephn-

IU8), 3,,",8, 602. 
auratus (V esportilio), 

335. 
aureoblounnea (Lutra), 

186,601. 
aUI'eus (Arct.omys), 391. 
aureU8 (Canis), 140. 
aureus (OervuIus), 532. 
aUI'eus (Cervus), 532. 
aureus (Hipposideru8), 

287. 
Rureus (Macaons), 2l. 
uureus (Paradoxurus), 

110 .. 
aurita (Manis), 599. 
nuritus (El'inaceus), 

219. 
auri tU8 (L~omys), 457. 
auritus (Plecot.us), 297. 
auriventer (MusteIn.), 

169. 
auropullctata (Mangus­

ta), 121. 
auropunct.at~s (Herpes­

tes), 121. 
o,1.1l"opunctatus birmnni­

cus (IIel'peste8), 122. 
nustenianus (Pipistrel .. 

Ius),310. 
australis (Hnlicore), 

5\)3. 

ALPHABETiCA.L tNDEX. 

australis (Miniopterus), 
342. 

Axis, 534. 
axis (Cervus), 546. 
axis maj or (Oervus), 545. 
axis unicolor (Oervus), 

545. 

bactriana (Alactaga), 392. 
baett'ianus (Camelus), 

558. 
bactrianus (Mua), 414. 
bnctrianus (Spermophi-

Ius), 39l. 
Badgers, 172. 
bad ius (Mus), 402. 
badius (Rhizoinys), 438. 
bahrainja (Oervus), 538. 
Balrenidm, fi63. 
Balrenoptera, 566. 
Bandicoot, 425. 
bandicota (Mus), 425, 

426. 
bandicota (N esooia), 425. 
banteng (Bos), 489. 
Banting, 489. 
banting (Bibos), 489. 
barang (Lutrn), 187, 601. 
Barangia, 181, 187, 601. 
BarasingbR; 538. 
Barbastellus, 298. 
bal'bei (Presby tis), 39. 
barbei (Sciurus), 386. 
bal'bei (Semnopithecus), 

39. 
bnrclu,ynna (N esokia), 

423. 
barclayanus (Mus), 42~l. 
Barking Deer, 532. 
Bats, 251. 
Bears, 193. 
beavanii (Mus), 4lH. 
beddomei (Crooidul'R), 

236. 
belangeri (Oladobates), 

210. 
bel an geri (N ycticej us), 

320. 
belan~eri (Tupaia), 210. 
ben galen sis (ArviooIa), 

423. 
bengalensi8 (Oanis), 148. 
bengalensis (Cynalopex), 

148. 
bengalensis (Felis), 78. 
bengn.lensis (Hystrix), 

444. 
bengalellsis (Nesocia), 

423. 
bengalensis (N yotioebu8 ), 

44. 

bengalens"is (Nyciitto· 
mus),354. 

bengalensis (SU8), 511J. 
bengalensis ( Viverra), 

100. 
ben galen sis (Vulpes), 

148. 
bennetti (Antilope), 526. 
bennetti (Oynogale), 119. 
bennetti ( Gazella), 526. 
benn~tti (Tragops), 526. 
berdmorei (Mus), 410. 
berdmorei (Myotis), 320. 
berdmorei (Sciurus), 

387. 
Bezoar, 503. 
bezoartica. (Antilope), 

521. 
bezoartica (Capra), 503. 
Bhalti, 142. 
Bharal, 499. 
Bibos, 483. 
bicolor (Hipposiderus), 

289. 
bicolor (Phyllorhina), 

289. 
bicolor (Sciurus), 373. 
bicolor (Tapirus), 478. 
bidd ulphi (Lepu8), 452. 
bidiana (Orocidura), 238. 
binturong (Arctictis), 

118. 
birmanicus (Herpestes), 

122. 
Bison, 483. 
Blackfish, 577. 
blanfordi (Arvicola), 432. 
blanfordi (Oyllopterus), 

265,602. 
blanfordi (Erinaceus), 

215. 
blanfordi (Microtus), 

432. 
blanfordi (Mus), 411. 
blanfordi (Ovis), 497. 
blanfordi (Sciurus), 379. 
blanfordi (V espertilio), 

337. 
blanfordi (Vesperugo), 

317. 
blanfordii (Orocidw-a), 

234. 
blepotis (Miniopterus), 

342. 
Blue bull, 1517. 
blythi (Arvicola), 432. 
blythi (Balamoptel"lt), 

567. 
blytbi (Capra), 502. 
blythi (Microtus), 482. 
blythianus (Mus), 423. 
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476. 

blytbu (Orocidura), 234. 
blythii (Hipposiderue), 

287. 
blythii (Soiurus), 381. 
blythii (V espertilio), 334. 
Boar, Wild, 560. 
bobac (Al'otomys), 388, 

389,390. 
bondar' (Paradoxurus), 

lOG. 
booduga (Leggada), 416. 
boops (Megaptera), 568. 
borealis (Balrenoptera), 

566. 
borealis (V esperugo ), 

305. 
Bos,483. 
Boselaphus, 517. 
Bottle-nose, 573. 
Bovidre, 482. 
bowersi (Mus), 410. 
brachyota (Phyllorhina), 

'287. 
brachyotus (Cynopterus), 

264. 
brachysoma (Cynopte­

rus),264. 
braohyura (Manis), 597. 
brachyura (Nesocia), 

423. 
braohyurus (Herpestes), 

130. 
braohyurus (Leopardus), 

73. 
brevicaudus (Taphozo-

us),348. 
breviceps (Oogia), 572. 
breviceps (Kogia), 572. 
breviceps (Physeter), 

572. 
brevil'ostris (Oroellu), 

578. 
brevirostris (PhocrenR), 

578. 
brevitarsus (Rbinolo-

phus),279. 
brodei (Sciurus), 383. 
brookei (Ovis), 495. 
brunnea (Cerivoula), 

341. 
brunneus (Macacus), 17. 
brunneus (Mus), 406, 

408. ' 
brunneusoulus (Mus), 

406. 
bubalina (Capricornis), 

513. 
bubalinus (Antilope), 

513. 
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bubalin us (N en) orhre .. 
dus) 513. 

Bubalus, 483. 
bubalus (Bos), 49l. 
bubalus, var. fulvus 

(Bos),492. 
Budorcns, 515. 
buduga (Mus), 41H. 
Buffalo, 49l. 
buffelus (Bos), 491. 
bufl'elus (Bubalus), 491. 
burrhel (Ovis), 499. 

Oachalot, 571. 
cachhensis (Taphozous), 

349. 
crerulea (Crocidura), 236. 
crerulescens (Crocidura), 

236. 
crerulescens (Sorex), 236. 
creruleus (Sorex), 236. 
caffra (Felis), 86. 
Ca'ing whales, 577. 
Caliotis, 119. 
caligata (Felis), 86. 
caliginosus (Vespertilio), 

337. 
Calogale, 119. 
Camel us, 558. 
cana (Vulpes), 150. 
canadensis (Cervus), 535, 

538. 
cancrivora (Urva), 129. 
caniceps (Pteromys), 365. 
caniceps (Soi uropterus), 

365. 
caniceps (Sciurus),380. 
Canidre, 134. 
canigula (MustaIa), 167. 
canigula (Putorius), 167. 
Canis, 135. 
cantori (Taphozous), 348. 
canus (Nyoticejus), 315. 
capensis (Delphinus), 

588. 
capensis (Sorex), 236. 
Capra, 501. 
Capricornis, 572. 
Caprolagust 448. 
Oaprovis, 493. 
caracal (Felis), 88. 
carbonarius (Macacus), 

21. 
carnatica (Vespertilio), 

293. 
Oarnivora, 49. 
Carponycteris, 265. 
cash merensis (Cervns), 

535. 
cashmirianus (Oervus), 

535. 
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caspicus (Oervus), 538. 
castaneus (Nycticejus). 

320. 
cas.,taneus (Rhizomys), 

438. 
catalania (Tursiops), 

581. 
Cat-bear, 190. 
cathia (Pntorius), 169. 
Catodon, 570. 
catolynx (Felis), 86. 
Cats, 55. 
caucasica (Capra), 502. 
caudata (Corsira), 230. 
caudatior (Mus), 409. 
caudatus (Arctomys), 

390. 
caudatus (Sorex), 230. 
caudatuB (Soriculus), 

230. 
Cavicornia,482. 
cavifrons (Bos), 484. 
cavirostris (Zi~hius), 573. 
celidogaster (lielis), 76. 
Cemas,516. 
cephalopterus (Presby-

tis), 34. 
cephalopterus (Semno-

pitheous) J 34. 
Ceratorhinus, 476. 
Cercopitheciclre, 10. 
Cercopithecinre, 10. 
Ceri voula, 338. 
cervi capra (Antilope), 

521. 
cervicapra (Oapra), 521. 
cervioolor (Mus), 416, 

417. 
Cervidre, 530. 
Cervinre, 531. 
Cervulus, 531. 
Oervus, 534. 
Cetacea, 564. 
ceylanica (Crocidura), 

236. 
ceylanicus (Chrysreus), 

144. 
cey Ianicns (Herpestes), 

127. 
ceylonicus (Sojurus), 374. 
cey lonicus (Sootophil us), 

312. 
cey lonicus (V esperugo), 

312. 
ceylonus (Mus), 406. 
chanco (Canis), 135. 
charltoni (Felis), 74. 
chaus (Felis), 86. 
chevrieri (Mus), 416. 
Chevrotaius, 554. 
ohickara (Ant.ilope), 519. 
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ohickera (Tetraceros), 
519. 

Ohimarrogale, 245. 
chinens~s (Felis), 78. 
chinensis (Tupaia), 210. 
Chiromele8, 353. 
OhiropodomY8, 403. 
Chiroptera, 257. 
chil'0fUS (Mus), 413, 

60~. 
chiru (Antilope), 524. 
Ohita,9l. 
christii (Gazella), 526. 
Chrysreus, 142. 
chrysogaster (Galidictis), 

158. 
chrysoga8ter (Moschus), 

552. 
chrysogaster (Presbytes), 

38. 
chrysogastcr (Semno­

pithecus), 38. 
chl'Y80notu8 (Sciul'us), 

380. 
cbrysothrix (Soiuropte­

rus),364. 
cineraceus (Hi pposide­

r08),289. 
cincrnceus (Pteromys), 

361. 
cincl'ascens (Rhinolo-

phus),274. 
ciUCl'ca (Oelnas), 576. 
cincro \ (Lut.ra), 601. 
cincJ'eus (Eupetaurus), 

350. 
cillcreus (Nycticebus), 

45. 
cinel'eus (Rhizomys), 

439. 
cinnamomeus (Mus), 

409. 
Cil'CUludntus (Vesperu-

go),312. 
Civets, 95. 
civettina (Vivel'ra), 08. 
ch'ettoides (Viverra), 96. 
Oladobatcs, 208. 
crelophyllus (Rhinolo-

phus),272. 
Crelops, 290. 
coifams (Golunda), 427. 
C ogia, [,72. 
colluris (Al'ctonyx), 178. 
coUa)·is (Erinaceus), 

215. 
colluris C~Ieles), 179. 
cOlulllunis (Bal'bastellus), 

~08. 
cOllcoloJ' (}\tIus), 408. 
concolol' (Sciurus), 380. 
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coromandelianus (Seoto· 
phUus), 313. 

coromandelicus (Vesper-
tilio), 313. 

coxingi (Mus), 412. 
craspedotis (Lepus), 452. 
crassicaudata(Manis ),597. 
crassipes (Mus), 406. 
crassispinis (Hystrix), 

445. 
crassus (Taphozous), 350. 
Oricetinre, 428. 
Cricetus, 436. 
cl-ispus (N emorhmd us), 

573. 
cl'istata, var. indica (Rye-

trix),442. 
cl'istatus (Presby tis), 39. 
cristatus (Sus), 560. 
Orocidura, 231. 
crocuta (Hyrena), 131. 
crossei (Oeratorhinus), 

476. 
cl'ossei (Rhinoceros), 476. 
crossii (Paradoxurus), 

108. 
cryptura (Talpa), 225. 
cucullatus (Semnopithe-

cus),33. 
cuuioularis (Mus), 417. 
Ouon, 142. 
curvostylis (Oervulus), 

532. 
curzonire (Lugomys),457, 

458. 
cuvieri (Gerbillus), 396. 
Cuvierins, 566. 
cycloceros (Ovis), 4D7. 
oyclotis (Hal'pyiocepha-

Ius), 326. 
cyclotis (Murina), 326. 
Cvnrelul'us, 90. 
Cynoidea, 13-1. 
cynomolgus (Maracus), 

21. 
Oynonycteris, 261. 
Oynopterus, 262. 
Cyon, 142. 

daccaensis (Mus), 423. 
darjeelingensis (Mus), 

413. 
darjelingensis (P lecotus), 

298. 
darjelingensis (Synotus), 

298. 
dn.rjelingensis (Vesper­

tilio), 336, 
daubentolli (V erspetilio), 

331. 
daul'ious (Lngomys), 459. 

dauvergnei (Oapra). 604. 
davidianus (Putolins), 

171. 
dayanus (Lepus), 457. 
dayi (Orooidura), 240, 

602. 
deccanensis (Cyon), 143, 

601. 
decumanoides(Mus),408. 
decumanus (Mus), 408. 
Deer, 530. 
deformis (Rhinolophus), 

288. 
delesserti (Sciurus), 385. 
Delphinidro, 573. 
Delphinus, 586. 
delphis (Delphinus), 587. 
densirostris (Mesoplo-

don),573. 
derbyanus (Paradoxu-

rus), 117. 
Dermoptera, 248. 
desert-orum (Vesperti-

lio), 333. . 
diadema (Hipposiderus), 

283,284. 
diadema (Phyllorhina), 

285. 
diardi (Felis), 72. 
dichrous (Arctomys), 39l. 
dimidiatus (.A.comys), 426. 
dimidiatus (Mus), 426. 
dimorphe (Oervus), 538. 
Dinops, 353. 
Dipodidre, 39l. 
discolor (Vesperugo), 

305. 
dobsoni (Vespol'tilio), 

335,602. 
Dogs, 'Vild, 142. 
Dolphin, 587. 
dorcas ( Gazella), 528. 
doris (Delphinus), 588. 
dormeri (Nycticejus), 

319. 
dormeri (Scotozous), 319. 
dormeri (Vesperugo), 

319. 
do suI (Leopardus), 74. 
dromedarius (Oamelus), 

558. 
dubius (Mus), 413. 
dubius (Paradoxurus), 

108. 
dugong (Halicore), 594. 
dugung (Trioheohus), 

594. 
dukbunensis (Cyon), 143. 
dukhunensis (Rhinolo­

phus),287. 
dUlueticola (Mus), 402. 



Duplioidentata, 447. 
dussumieri (Delphinus), 

588. 
dUBsumieri (Sciurus), 

384~ 
dussumieri (Semnopithe­

eus), '33. 
duvauceli (Cervus), 538. 
duvauceli (Rl1cerv\ls), 

539. 
dybowskii (Cervus), 538. 
Dysopes, 353. 

Echinosorex, 219. 
edeni (Balrenoptera), 

568. 
Edentata, 5~5. 
edulis (Pteropus), 259. 
edwardsi (Pteropus), 257 
edwardsii (Antilope), 

515. 
ed wardsii (N emorhedus), 

515. 
elaphoides (Cervus), 538. 
elaphus (Oervus), 535. 
eldi (Cervus),541. 
eldii (Panolia), 54.1. 
electra (Lagenorhyn .. 

ohus),580. 
elegans (Nectogale), 247. 
Rlephant, 463. 
Elephantidre, 462. 
Elephas, 462, 
Eleutherura, 261. 
elliotanus (Mus), 426. 
eUioti (Golunda), 427. 
ellioti (Herpestes), 126. 
ellioti (Leopardus), 78. 
ellioti (Lutra), 185, 601. 
E'llioli (Tupaia),209. 
Ellobiue, 434. 
el phinston ii( Sci urus ),371. 
emarginatus (Nycticejus), 

32l. 
emarginatus (Scotophi .. 

Ius), 321. 
elnarginatus (Vesper-

tilio), 233. 
EmbaUonura,344. 
ErubaUonuridre,343. 
Emballonurinre,344. 
entenua (Presby tis), 27. 
entellns (Semnopithecus), 

27. 
Eonycteris,266. 
Equidre, 468. 
eq uina (Rusa), 543. 
equin u(Oervus), 543. 
equioides (A.sinus), 470. 
Equus, 468. 
Erinaceidre, 212. 
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Erinftceinre, 213. 
Erinaeeus, 213. 
Ermine; 165. 
erminea (Mustela), 165. 
erminea (Putorius), 165. 
erythrrea (Simia), 13. 
erythrreus (Scjurus), 377. 
erythrogaster (Sciurus), 

377. 
erythrogenys (Rhizomys), 

440. 
erythronotus (Mus), 416. 
erythr'otis (Felis), 86. 
erythrotis (Lagomys ),458. 
eryt.hrotis (Mus), 420. 
erythrura (Gerbillus ),399. 
etrusca (Orocidura), 241. 
Eudelphinus, 586. 
Eupetaurus,359. 
Euphysetes, 572. 
europrea (Talpa), 224. 
eurynome (Delphinus), 

581. 
euryspilus (Helarctos), 

199. 
eustephanus( C ervus ),538. 
Eutheria, 2. 
eversmanni (Putori us), 

164. 

falconeri (lEgoceros), 
505. 

faleoneri (Capra), 505. 
familiaris, val'. sumatren­

sis (Canis), 147. 
fasciatus (Paradoxllrus), 

109. 
fasciculata (Atherura), 

446. 
fere (Oervulus), 534. 
fere (Harpyiocephalus), 

602. 
Felidre, 53. 
Felis, 55. 
femoralis (Semnopithe-

eus),42. 
Feroculus, 231. 
ferox (Simia), 16. 
ferrilatuB (Cynalopex), 

155. 
ferrilatns (Vulpes), 155. 
ferruginea (Tupaia), 210. 
ferrugineus (Herpestes), 

123. 
ferrugineus (Sciurus), 

375. 
ferrugineus (Sorex), 233. 
ferrum-equinum (Rbino­

lophus), 278, 279. 
nmbriatus (Sciuropte­

rUB),366, 
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finlaysoni (Soiurus), 375. 
:6nlaysonii (Paradoxu-

rus), 108. 
FiR-whales, 566. 
Fissipedia, 50. 
flaveolus (Nycticejus), 

320. 
flavescens (Mus),40G. 
flavescens (Vulpes), 151, 

153. 
flavidens (Hel'pestes), 

127. 
flavigula (J\Iartes), 158. 
flavigula (Mustela), 158. 
Howeri (Rhinoceros), 475. 
fluminalis (OrcelIa), 579. 
Flying-Foxes, 255. 
Flying-Lemurs, 248. 
Flying-Squirrels, 360. 
foina (Martes), 160. 
foina (MusteIa), 160. 
formosa (Murina), 335. 
formosus (V espertilio), 

335. 
Foxes, 147. 
frrenatus (Delphinus), 

588. 
frederici (Herpestes), 

123. 
fritbi (Coolops), 291. 
frontalis (Bos), 487. 
frontalis (Cervus), 541. 
frontalis (Gavreus), 487. 
frontatus (Delphinus), 

582. 
fronta.tus (Steno), 582. 
fulgens (.iElurus), 190. 
fulgens (Rhinolophus), 

289. 
fuliginosa (Crocidura), 

242. 
fuliginosus (Scotophilus), 

342. 
fuliginosus (Sorex), 242. 
fulva (Phyllorhina), 289. 
fulvescens (Herpestes), 

127. 
fulve.scens (Mus), 409. 
fulvidifentris (Mus), 

416. 
fulvidus (Scotophilus), 

307. 
fulvidus (Taphozous), 

348. 
ful vo-ei nerea (Crocid ura), 

236. 
ful vus (Cricetus), 437. 
fulYlls (Hipposideros), 

239. 
fumigata (Crocidura), 

243. 
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fumigatu$ (Sorex), 243. 
fusea (Kerivoula), 340. 
fnscatu8 (Tragulus), 557. 
fuscicapillus (Etlobius), 

435. 
fuscicapillus (Sciuro­

pteruB), 868. 
fns(ficaudatus (Scap. 

tonyx), 227. 
fusoifrons (GazellA), 

526. 
fuscocapilluB (Geory­

chus), 435. 
fuscocnpillus (Myospa­

lax), 435. 
fUSCOCllpillus (Pteromys), 

368. 
fuscus (Herpestes), 127. 
fllsiformis (Delphinus), 

580. 

gadamu (Delphinus), 
583. 

~adamu (Sotalia), 583. 
Galeopitheoidm, 248. 
Galeopithecus, 248. 
Galerella, 119. 
galerita (PhyUorhina), 

287. 
galeritu8 (Hipposiderus), 

287. 
gangetica (Platanista), 

590. 
gangetic1l8 (Del ph in us), 

590. 
garoensis (Rhinolophus), 

277. 
Gaur, 484. 
gaurus (Bos), 4A4. 
gaurus (Gavmus), 484-. 
Gavrous, 488. 
gavro1l8 (Bos), 487. 
gayreus (Bos), 484. 
G8.ya1,487. 
Gazella, 525. 
Gazelles, 525. 
gedl'osianus (Ursus), 

197. 
geoffroyi (Nyotophilus), 

299. 
Gel'billhue, 396. 
gerbil1inu8 (Mus), 414. 
Gerbillus, 396. 
germani (Soiurus), 375. 
ghoral (l{emns), 516. 
G horkhar, 470. 
Gibbons, 5. 
giganteus (Mus), 425. 
giganteus (Soiurus), 373. 
giganteus (Sorex)1 23(t 
Giraftic1re, 529. 
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gladiator (Delphinus), 
576. 

gladiator (Oroa), 576. 
glendowi (GerhiUus), 

400. 
gleadowi (Mus), 420. 
gliroides (Chiropodo-

tnys),403. 
gliroides (l\fns), 403. 
Glisores, 208. 
Globicephalus, 577. 
Goats, 501. 
Gol unda, 427. 
'golundi (Mus), 427. 
goral (Antilope), 5]6. 
goral (Oemas), 516. 
goral (Netnorhedus). 51G. 
gordoni (Sciurus), 377. 
gour (Bos), 484. 
gracilioanda (Soriculus), 

230. 
gracilis (Loris), 47. 
gracilis (Prionodon), 

IOn. 
gracilis (Stenops), 47. 
Grampus, 576. 
Gravedigger, 177. 
grayi (Erinaceus), 21fi. 
grayi (Parad oxurus), 112. 
grayiformis (Cuon), 144. 
grayii (Euphysetes), 572. 
griffithii (N esokia), 422. 
griffithii (Sorex), 233. 
griffithii (Vul:pes), 151. 
grisea (Oemas), 516. 
griseimanus (Soiurus), 

381. 
griseus (Grampus), ~78. 
griseus (Harpyiooepha .. 

Ius), 325. 
grise us (Herpestes), 123. 
griseus (Lagomys), 458. 
grotei (A.oanthochoorus), 

445. • 
grunniens (Bos), 490. 
grunniens (Poephn.gus), 

490. 
Guavera, 485. 
guentheri (l\ficrotus), 

433. 
guentheri (Triohys), 44:7. 
guttata (Felis), 91. 
gutturosa (Gazella), 528. 
gwatkiusi (Martes). 158. 
Gymnura., 219. 
gymnura (Viverra), 220. 
Gymnurinre, 219. 

IInlicore. 593. 
HatDsters, 436. 

HaEalomys, 401. 
hardwiokei (Hemigale), 

117. 
hard wickei (N esooia), 

422,423. 
hardwickii (Cerivoula), 

340. 
hardwickii (Mus), 422. 
hardwickii (RhinopOlua), 

351. 
Hares, 448. 
harpia (V espertilio). 325. 
harpyiu. (Harpyiooepha. 

Ius), 325. 
IIarpyiooephalus, 323. 
hnsselti (Vespertilio), 

330. 
bazenna (Antilope), 52ft 
heathii (Nycticejus), 320. 
Hedgehogs, 213. 
Helarctos, 193. 
Helictis, 172. 
hemachelanus (.A.rcto~ 

mys), 389, 390. 
Hemieohinus, 214. 
hernionus (.Asinus), 470. 
hemippus (Equus), 470. 
Hemitragus,508. 
hemprichi (Otonycteris), 

300. 
hermaphroditus (Para-

doxurus), 106, 1 O~. 
Herpestes, 119. 
Herpestinre, 119. 
herscbelii (Felis), 78. 
Hesperoptenus, 303. 
heteroCel"VllS (Rusa), 543. 
heterodon (Sorex), 234. 
himalaica (Crooidura), 

245. 
himalaious (Canis), 153. 
himalayana (Capra), 503. 
himalayanus (Arctomys), 

388. 
himalnyanus (Felis), 76. 
himalnyica (ehimarro­

gale), 245. 
.himalnyicus (Crossopus), 

245. 
hippelapbus (Cel'vus), 

543. 
hippelnphus (Rusa), 

543. 
Hippopotamidm, 563. 
Hippopotamus, :563. 
Hipposiderinre, 280. 
Hipposiderus,281. 
hipposiderus (Rhinolo-

phus),2'17. 
hippurus (SCiUl'US), 377. 
Hlreus, 501. 



hirsutirostris (Hystrix), 
442. 

hirsutus (Mus), 127. 
hirsutus (Paradoxurus), 

106,108. 
hispidus (CalJrolagns), 

454. 
hispidus (JJepus), 454. 
hodgsoni (Arctomys), 

389. 
hodgsoni (Crocidl1ra), 

240. 
hodgsoni (Hystrix), 444. 
hodgsoni (LagolllYs), 

456. 
hodgsoni (l\lustela), 166, 

167. 
hodgsoni (Ovis), 494. 
hodgsoni (Pantholops), 

524. 
hodgsoni (Sorex), 240. 
hodgsonii (Antilope), 

524. 
hodgsonii (Kemas), 524. 
hodgsonii (VuIpes), 148. 
Hog-badger, 178. 
Hog-deer, 549. 
holosericeus (Sorex), 

230. 
Hominidro, 4. 
homochrous (Plecotus), 

297. 
homourus (Mus), 413. 
homourus (Sorex), 230. 
hoolock (Hylobates), 5, 

601. 
horeites (Mus), 406. 
horsfieldi (Crocidura), 

242. 
horsfieidi (Megaderma), 

294. 
horsfieldi (Sorex), 242. 
horsfieldii (Leopardus), 

78. 
horsfieldii (MusteIa), 

116. 
horsfieldii (Pteromys), 

367. 
horsfieldii (Sci uropterus), 

367. 
bUUlei (Mus), 423. 
humeralis (Mustela), 

166. 
hurrianre (Gerbillus), 

398. 
b uttoni (Felis), 85. 
h uttoni (N esokia), 422. 
huttonii (Harpyiocepha .. 

lus),327. 
Hyrena, 13I. 
Hyrenidlet 131. 
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Hyelaphus, 534. 
Hylobates, 5. 
hylocrius (Capra), 511. 
hylocrius (Hemitragus), 

51l. 
hylocrius (Kemas), 511. 
Hy logale, 208. 
Hylomys, 219,602. 
hyperytbrus (Sciurus), 

382. 
hypoleucos (Presby tis), 

33, 
bypoleucus (Semnopithe-

cus),33. 
hypsibius (Lepus), 453. 
Hypudreus, 429. 
Hyracoidea, 461. 
Hystricidre, 441. 
Hystricomorpha, 358. 
Hystrix, 441. 

Ibex,50l. 
ibex (Capra), 503. 
Ichneumon, 119. 
Ictides, 117. 
imbricatus (Vespertilio), 

313. 
°inauritus (Ursitaxus), 

176. 
inconspicua (Felis), 85. 
indi (Platanista), 590. 
indica. (Alactaga), 392. 
indica (Arvicola), 422. 
indica (Balrenoptera), 

567. 
indica (Lutra), 182. 
indica. (Megaptera), 568. 
indica (Mellivora), 176. 
indica (Meminna), 555. 
indica (N esokia), 422, 

423. 
indica (Spalacomys), 422. 
indica (Viverra), 100. 
indicus (Asinus), 470. 
indicus (Bos), 483. 
indicus (Elephas), 463. 
indicus (Funambulus), 

383. 
indicus (Gerbillus), 396, 

398. 
indicus (Globicephalus), 

577. 
indicus (Halicore), J394. 
indiaus (Mus), 396, 406, 

422, 423,425. 
indicus (Oxy~oUs), 140. 
indicus (Ph.-.? 3tuS), 

597. 
indicus (Rhinoceros), 

472. 
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indicus (Sacalius), 140. 
indicus (Sciurus), 371. 
indicus (Sorex), 236. 
indicus ( Sus), 560. 
indicus (Tapirus), 4i8. 
indicus (UrBus), 176. 
indicus (V esperugo), 

312. 
indigitata (Lutra), 187. 
inermis (Rhinoceros), 

475. 
inrralineatu8 (Mus), 406. 
inornatus (Pteromys J, 

363. 
inornatus (U rsus), 20l. 
Insectivora, 206. 
Insectivora vera, 207. 
insignis (Rhinolophus), 

288. 
intermedius (Ellobius), 

435. 
IuuuB, 11. 
iodes (Tetracerus), 520. 
irbis (Felis), 7l. 
it·us (Macacus), 21. 
isabellina (Felis), 89. 
isabellinus (Cricetus), 

43-7. 
isabellinlls (Nycticejus), 

317. 
isabellinus (Ursus), 194. 
isonyx (Arctonyx), 179. 

Jackal, 140. 
jacquemontii (Felis), 86. 
J ald· hasti, 563. 
jarai (Cervus), 543. 
jaraya (Rusa), 543. 
javanensis (Felis), 78. 
javanica (Hystrix), 445. 
javanica (Manis), 599. 
javanica (Nycteris), 295. 
javanica (Tupaia), 212. 
javanicus (Canis), 147. 
javanicus (Herpestes), 

130. 
ja vanicus (Moschus), 556, 

557. 
javanicus (N ycticebus), 

46. 
javanicus (Rhinoceros), 

474. 
javanicus (Tragulus), 556, 

557. 
javensis (Felis), 78. 
jemlahica (Capra), 509. 
j emlaicus (Hemitragus), 

509. 
Jerboas, 391. 
jerdoni (Capra.), 505. 
jerdoni (Erinaceus), 216. 
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jer(loni (Felis), 78. 
jerdoni (Leggacla), 411. 
,ierdoni (Mus), 411. 
jer(loni (Parndoxurus), 

111. 
.i ercl onii (Herpestes), 

120. 
jbaral (Capra), 509. 
.1harnl (Hemitragus), 

fiO!}. 
johni (Semnopi thecus), 

33. 
. iohnii (Presby tis ), 33. 
johorensis (Nyctinomus), 

355. 
joongshaiensis (Lepus), 

41) I. 
jubata. (Felis), 9l. 
juhatus (Cynrelurus), 91. 
jubatus (Presby tis), 33. 
jUbatus (Semnopithecus), 

33. 

knchhensis (Taphozous), 
349. 

kakhyenensis (Mus), 413. 
knnchil (Moschus), 556. 
kanchil (Tragulus),556. 
kandianus (Mus), 406. 
kandianus (Sorex), 233. 
karelini (Ovis), 496. 
Kashmir Stag, 535. 
kathin. (MusteIa), 169. 
kelaarti (Orocidura), 

244. 
kelaarti (Sciurus), 383. 
kelnnrti (Semnopithccus), 

34. 
kelanrti (Sorex), 244. 
kelaartii (Pteropus), 257. 
1{emas, 51{t 
kemas (Antilope), 524. 
kephalopterus (Oercopi-

theous), 34. 
keJ·nudrenii (Sciurus), 

375. 
Kel'ivoula, 338. 
]{iang,470. 
kinng (Equus), 470. 
I{iller, 576. 
Idngiana (Crocidurn), 

242. 
Kogin,572. 
kok (Mus), 423. 
kok (Nesokia), 423. 
kokr~e (Canis), 148. 
1\01 bh{lh'l, 142. 
kuhli (Nycticejus), 320. 
kuhli (V~8perugo), 31n. 
kuhlii (Scotophilus), 

320. 
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kurrachiensis (N eomeris), 
575. 

kutas (Felis), 86. 

labiata (Vesperugo), 308. 
Inbiatus (Ursus), 201. 
ladacensis (Lngomys), 

458. 
Lagenorbynchus, 579 . 
Lagomyidm, 455. 
Lagomys, 455. 
Lama, 568. 
laneus (Oynrelurus), 90 . 
laniger (Lupus), 135. 
laniger (Paradoxurus), 

114. 
lankadiva (Hipposide-

rus), 283, 285. 
lanuginosus (Mus), 419. 
Jar (Hylobates), 7. 
larvata lParadoxurus), 

114. 
larvata (Phyllorhil1a), 

288. 
larvatus (Hipposiderus), 

288. 
Iarvatus (Putorius), 163. 
larvatu8 (Rbinoloplnls), 

273. 
lnsiotis (Ceratorhinus), 

476. 
lnsiotis (Rhinoceros), 

476. 
lasiurus (Platacantho­

mys),394. 
lasyura (Noctilinea), 

325. 
layardi (Sciuropterus), 

368. 
layardi (Sciurus), 385. 
leachii (Pteromys), 3()7. 
Leggada,419. 
leisleri (ScotophiI us), 

300. 
leisleri (V esperugo), 309. 
Lemuridre, 43. 
Lenl uroidea, 43. 
Lemurs, 43. 
Lemurs, Flying, 248. 
lentiginos8. (Sotalin), 

5~4. 
lentiginosns (Delphinus), 

684. 
lentiginosus (Steno), 684. 
leo (Felis), 56. 
leoninus (Iouus), ,18. 
leoninus (Macacus), 18. 
Leopard, 67. 
Leopard, hunting, 91. 
leopnrdus (Felis), 67. 
lcpidtt (Leggadn), 416. 

lepidus (Mus), 416. 
lepidus (Pipistrellus), 

315. 
lepidus (Rhinolophus), 

277. 
lepidu8 (Sciuropterus), 

368. 
Leporidre, 447. 
leptonyx (Aonyx), 187. 
If'ptonyx (Lutra), 187, 

601. 
leptophylla (Phyllo­

rhina), 284. 
leptophyllum (Hipposi-

derns), 284. 
leptura (Manis), 599. 
Lepus, 448. 
leschenau1tii (Cervus ), 

543. 
lescbennul'tii (Pteropus), 

261. 
leucocepbalus (Pteropus), 

257. 
leucodon (Sorex),243. 
leucogaster (H arpyioce­

phalus),327. 
leucogaeter (Moschus), 

552: 
Ieucogaster (Murina), 

327. 
leucogenys (Crocidura), 

239. 
leucogenys (Hylobates), 

9. 
leucolachnrea (Martes), 

160. 
leucolremus (Meles), 1~0. 
le~lcoprymnus (Cercopi .. 

thecus), 34. 
leucops (Sorex), 230. 
leucoplls (Vulpes), 151. 
leucotis (Arctoga.le), 115. 
leucotis (Paradoxurus), 

115. 
leucotis (V esperugo), 

315. 
leucura (Hystrix), 442. 
leucura (Manis), 599. 
leucura (l?arascaptor), 

~26. 
leucura (Talpa), 226. 
leucura (Taxidea), 180. 
leucurus (Pangoliuus), 

599. 
leucurus (Phaiomys), 

432. 
Linsang, 102. 
Lion, 56. 
lobatus (Scotophilus), 

315. 
lobipes (Vespertilio), 337. 



Iocria (Scjurus), 376. 
locroides (Sciurus), 381. 
lokriah (Sciurus), 376. 
lokroides (Sciurus), 381. 
longicauda (Hystrix), 

444,445. 
longicaudatus (Hapalo­

mys),401. 
longimanus (Taphozol:ts), 

348. 
longipes (Vespertilio), 

331. 
longirostris (Delphinus), 

588,589. 
Loris, 47. 
luctus (Rbinolopbus)" 

270. 
luebdorn (Cervus), .538. 
Lupus, 135. 
lU1)llS (Oanis), 135,137. 
luteus (Nycticejus), 320. 
Lutra, 181. 
Lutrinre, 181. 
lynx (Felis), 89. 
lyra (Megaderma), 293. 

Macacus, 11. 
maccarthire (Oynictis), 

127. 
maccarthire (Herpe~tes), 

127. 
maccarthim( Onychogale), 

127. 
macoiellandi (Sciurus), 

386. 
macclellandi, var. swin­

hoei (Scjurus), 386. 
macleayi (Euphysetes), 

572. 
macracanthus (Erina­

cells),217. 
maorocelis (Felis), 72. 
macroceloides ( Felis), 

72. 
macrocephalus (Oato­

don),571. 
maorocephalus (Physe-

ter), 571. 
lnacrooerus (Bos), 492. 
maorodus (Lutra), 601. 
Macl"oglossus, 265. 
macropus (Orocidura), 

237. 
macropus (Feroculus), 

237. 
macropus (Mus), 426. 
macropus (Sorex), 237. 
macropus (V espertilio), 

331. 
macrotis (Orocidura), 

241. 
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macrotis (Lagomys), 
457. 

macrotis (Rhinolopb us), 
276. 

macrotlls (L~pus), 450. 
macrOlu-a (Hy~trix), 446. 
macrnra (Atherura), 

446. 
macrura (Talpa), 224. 
macrllroides (Sciurus), 

378. 
maorurus (Sci urus), 

374. 
macrurus (Sorex), 231. 
macrurus (Sorioulus), 

231. 
maculata (Axis), 547. 
maculi venter(Del phinus), 

582,585. 
ma('uliventer (Steno), 

585. 
-maculosus ~Prionodon), 

104. 
maderaspatanlls (Seoto­

phil us), 31(). 
magnificus (Pteromys), 

363,864. 
major (Axis), 547. 
malabaric& (Hystrix), 

442. 
malabaricus (Mus), 425. 
malabaricus (Soiurlls), 

371. 
malaocensis (Herpestes), 

123. 
maI¥eensis (Viverra), 

100. 
mb,laccensis(Vi verricula ), 

100. 
malayanus (Delphinus), 

588. 
malayanus (Helarctos), 

199. 
malayanu8, (Prodelphi­

'nus),58& 
malayanue (Tapiruo), 

478. 
malayanus (Ureus), 199. 
Manatidm, 591. 
mandarinus (Microtus), 

433. 
manei (Mus), 413. 
Mangusta, ~ 119. 
Manidm, 595. 
Manis, 595. 
mantohuricus (Oervus), 

538. 
manul (Felis), 83. 
maral (Cervus), 538. 
marginatus (Oynopterlls), 

263. 
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marginatus, var. nnda­
manensis( Cynopterlls), 
264. 

Markhor, 505. 
rd'armorata (Felis), 74. 
Marmots, 388. 
Martens, 158. 
l\fartes, 157. 
martes (M ustela), 161. 
masoni (Phyllorhina), 

285. 
maurus (Macacus), 18. 
maurus (Ve~perugo), 

310. 
mnximus (Elephas), 463. 
muximu~ (Soiurus), 371. 
media (Crocidura), 23f>' 
nledi us (Pteropus), 257. 
m~gaceros (Capra), 50n. 
megaceros (Hircus), 505. 
Megachiroptera, 255. 
Megaderma, ~92. 
megalopus (V espertilio), 

332. 
megalotis (Erinaceus), 

216. 
Megaptera, 568. 
megaspila (Viverra), 99. 
melanodon (Sorex), 241. 
melanogaster (Arvicola), 

434. 
melanogaster ( Canis), 

154. 
melanogaster (Microtus), 

434. 
melanoleucua. (JEluro-

pus)~ 205. 
melanopogon (Tapho-

zo1.ls),347. 
melanopterus (Pteromys), 

365. 
melanostoma (Lagonly~), 

458. 
melanotus (PaJ2io), 17. 
melanotus' (Ptel'°PUS), 

260. 
melanurus (Viverra.), 96. 
melas (Oervus), 532. 
melas (Delphinus), 575. 
melas (Felis), 69. 
Melinre, 172. 
Mellivora, 175. 
J\lIelogale, 172. 
tneltada (Golunda), 419. 
Melursus, 200. 
Meminna, 554. 
meminna (.Moschus), 555. 
meminna (Tragullls), 

555. 
Meriones, 896. 
Mesobema, 119. 



612 

mettada (Mus), 419. 
Mice, 405. 
Micl'ochil'optera, 267. 
luicronyx (Sorex), 240~ 
micl"ophyllum (Rhino-

poma),851. 
In icropus(Erinaceus ),~ 18. 
Inicropu8 (Phyllorhina), 

290. 
micropus (Vesperugo ), 

313. 
Microtus, 429. 
micrura (Talpa), 225. 
IniIne-ec1wardsii (Cnpri-

cornis), 515. 
JUillima (Cnrponycteri~), 

2G5. 
min im U8 (Macl'oglossus), 

265. 
Miniopteru8, 341. 
Ininor (Axis), 547. 
Ininor (Rbinolophus), 

276. 
Ininor (Rhizomys), 438. 
lninuta (Felis), 78. 
lllinutus (Sorex), 234. 
}Iithnn, 487. 
lllitratus (Rhinolophus), 

273. 
lllolagan (Delphinapte .. 

rus),575. 
Mole-rats, 421. 
Moles, 223. 
l\folossinre, 352. 
lIonkeys, 10, 25. 
nlontnna (Orocidura), 

234. , 
luontana (avis), 497. 
lllontnnus (Pnrndoxurus), 

111. 
l110ntnnus (Sorex), 233. 
luontallus (Vulpes), 153. 
lnonticoln. (Lutra), 185. 
lllonticolus (Herpestes), 

126. 
Illoornlensis (Felis), 75. 
n10p9 (NyctinolDus), 355. 
Jnordnx (Vesperugo), 310. 
luorungensis (Mus), 423. 
lnoschnta (Helictis), 175. 
nloschntus (Oervulus), 

532. 
mosohiferus (Moschus), 

552. 
l\{oschinre, 551. 
l\{oscbus, 551. 
lnouboti (Sciurus), 387. 
11l0l1pinensis (Putorius), 

171. 
Uloupinensis(Vespertilio ), 

337. 
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Mouse Deer, 555. 
Mouse-Hares, 455. 
muelleri (IIystrix), 445. 
m ungo (IIerpestes), 123. 
·Mungooses, 119. 
Mungo9, 119. 
Inungos (Mangusta), 123. 
muntjac (Cervulus),532. 
Muntjacus, 531. 
Jnuntjacus (St.ylocerus), 

532. 
muntjak (Oe19 \'us), 532. 
muntjak (Styloceros), 

532. 
muricola (Vespertilio), 

337. 
MUl'idro, 393. 
Murina, 323. 
murina (Crocidura), 233. 
Murinre, 400. 
murinoides (Vespertilio), 

3:35. 
lllul'inus (Dysopes), 854. 
lllurinus (liipposideros), 

289. 
murinus (Myotis),334. 
murinus (Sorex), 233, 

23(t 
murinus (Vespertilio), 

834. 
Mus, 404. 
musanga (Parndoxurus), 

106,108. 
IDusangoides (Pnradoxu­

rus), 108. 
llluscntensis (Gazella), 

528. 
mus(\ulus (Balrenoptera), 

567. 
musculus (Mus), 413. 
Musk-deer, 552. 
MusteIa, 157, 162. 
Mustelidll', 156. I 

Mustelinre, 157. 
myiodes (Sorex), 243. 
Myiomorpha, 357. 
Myospnlax, 434. 
Dlyosurus (Sorex), 233, 

236. 
myothrix (Mus), 427. 
Myotis, 300, 328. 
lllystacinus (Vespertilio), 

336. 
l\'Iystncocreti, 565. 
mysticetus (Balreno-

ptera), 566. 

nahoor (avis), 499. 
nahoor (Pseudols). 499. 
nnhura (avis), 499. 
nair (Lutra), 1821 185. 

nanus (Gerhillus), 399. 
napu (Mosohus), 557. 
napu (Tragulus), 557. 
narayanus (Cervus), 538. 
nasnlis (Rhinoceros), 475. 
nasutus (V esperugo), 304. 
nayaul' (Ovis), 494, 499. 
nebulosa (Felis), 72. 
N ectogale, ~6. 
nemestrinus (!nuus), 20. 
nemestrinus (MacRcns j, 

20. 
nernoralis (Mus), 406. 
Nemorhredus, 512, 516. 
nemorivagn. (Nesocia), 

426. 
nemori ",agus (Mus), 426. 
nemorivagus (Sorex), 233. 
Neodon, 429. 
N eomeris, 574. 
nepalensis (Baranght), 

180, 601. 
nepalensis (Rusa), 543. 
Nesocia, 421. 
N esokia, 421. 
newera (Golunda), 427. 
newera ellia (Corsira), 

237. 
nicoharensis (Hipposic1e­

rus),286. 
nicobarensis (Phyllo­

rhina), 286 .. 
nicobarica (Tupaia), 212. 
nicobaricus (Cladobates), 

212. 
nicobaricus (Pteropus), 

260. 
niger (Oanis), 135. 
niger (Oerutorhinus), 476. 
nig·er (Cervus), 543. 
niger (Paradoxurus), 106. 
nigel· (Sorex), 233. 
njgresc~ns (Corsira), 229. 
nigrescens (Felis), 75. 
nigrescens (Soriculus), 

229. 
nigricollis (Lopus), 449. 
nigrifrons (Paradoxlu·US), 

108. 
nigripectus (Felis),83. 
nilagiricus (Mus), 402. 
Nilgni,517. 
nilgirica (Crocidura), 

241. 
nilssoni (V esperugo), 305. 
nipalenf'is (Felis), 78. 
nipalensis (Gulo), 173. 
nipalensis (Helictis), 173, 

174. 
nipalensis (Herpestes), 

121. 



nipalensis (LagonlyS), 
456. 

nipalensis (Musculus), 
413. 

nipalellsis (Paradoxurus), 
112. 

nipalensis (Vespertilio), 
333. 

nipalensis (Vulpes), 153. 
nitidofulva (Orocidnra), 

241. 
nitiduluB (Mus), 415. 
nitidus (Mus), 406. 
nitidus (Pteromys), 365. 
nitsoheri (Lepus), 454. 
niveiventer (Mus), 412. 
ni vicolus (N ycticejus), 

322. 
nobilis (Hipposideros), 

285. 
nobilis (Sciuropterus), 

364. 
noctula (Vesperugo ), 308. 
N octulinia, 300 
nudipalpebro. (Cervus), 

346. 
nudipes (Putorius), 171. 
nudipes (Sorex), 24l. 
nudiyentris (Et'inaceus), 

218. 
nudiventris, subsp. kach­

hensis (Taphozous ), 
349. 

N ycteridre, 292. 
N ycteris, 295. 
Nycticebus, 44. 
Nycticejus, 318. 
Nyctinomus, 353. 
N yctocleptes, 438. 
N yctophilus geoffroyi, 

299. 
N yctophilus timol-iensis, 

299. 
nyula (Mangnsta), 123. 

obscurum (Lo.genorhyn­
chus),580. 

obscurus (Arctonyx), 180. 
obscurus (Delphinus), 

580. 
obscurus (Presby tis), 4l. 
obscurus (Proc1elphinus), 

580. 
obscurus (Semnopithe-

cus),41. 
ochraceus (Ailurus), 190. 
ocreatus (Macacus), 18. 
octomammis (Mus), 411. 
Odontocooti, 569. 
ogilbii (Felis), 78. 
oinops (Macacus), 13. 
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oiostolus (Lepus), 452. 
oleracea (Vandeleuria), 

402. 
oleraceus (Mus), 402. 
oligllrus (Sorex), 2aO. 
onager (Asinus), 470. 
onager (Equus), 470. 
Onychogale, 119. 
oral (Pteromys), 361. 
Orca, 576. · 
Ol'Co. (Delphinus), 57fl. 
Orcella, 578. 
oriento.lis (Gulo), 173. 
orientalis (Helictis), 173, 

174. 
orientalis (Viverra), 96. 
ornata (Felis), 84. 
ornatus (Nyctic~ius)~ 32~. 
ornatus (Scotophilus), 

322. 
oryzus (.Axis), 549. 
Osrnetectis, 119. 
Otonycteris, 299. 
Otters, 181. 
Ounce, 71. 
Ovis, 493.­
Oxygous, 135. 

paccerois (Tetracerus), 
520. 

pachyomus (Scotophi­
Ius), 303. 

pachyotis (V esperugo), 
307. 

pnchypus (V esperugo ), 
307. 

Pachysoma, 262. 
Pachyura, 231. 
Pagulna, 105, 114. 
pallasii (Platyschista), 

106. 
pallida (Kerivoulo.), 335. 
pallid a (Viverra), 100. 
pallidiventris (Vesper-

tilio), 314, 333. 
pallidus (Herpestes), 123. 
pallidus (Nycticejus), 

322. 
pallidus (Scotophilus), 

322. 
pallipes (Oanis), 137. 
paUipes (Herpestes), 12l. 
paUipes (Lepus), 452, 

453. 
palmarum (Mus), 406. 
palmarum (Sciurus), 383. 
Palm-Oivets, 105. 
Pangolins, 595. 
Po.nolia, 534:. 
Panthel-, 67. 
Pantholops, 524. 
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pnpillosa (Cerivoula), 
341. 

Paradoxurus, 105. 
Pal'aseo. ptor, 223. 
po.rc1icolor (Prionodon), 

103. 
pardochrous (Felis), 78. 
pard us (Felis), 07. 
parvipes (Myotis),313. 
FazeD, 503. 
pealio.no. (Crocic1ul'a), 

234. 
pearsoni (Rhinolophus), 

273. 
pearsoni (Sciuropterus), 

3G9. 
.pearsonii (Lasiurus), 325 
Pecora, 481. 
peguana (Tupaia), 210. 
peguensis (Hylomys), 

222. 
peguensis (Lepus), 451. 
peguensis (l\lus), 403. 
pelandoc (Tragulus), 557. 
Pelomys, 427. 
pelops (Inulls), 15. 
pelops (Macacns), 15. 
pembertoni (Sciurus), 

386. 
penicillatus (Chiropo­

donlYs), 403. 
penicillatus (Sciurus), 

383. 
pennantii (Axis), 543. 
pennant~i (Po.radoxurus). 

106. 
pentadactyla (Manis), 

597. 
perchal (Mus), 425. 
Perissodactyla, 467. 
pernigel' (Delphinus), 

583. 
perniger (Rhinolophus), 

270. 
perlliger (Steno), 583. 
perniger (Tursiops), 583. 
pernyi (Soiurus), 377. 
perrotteti (Crocidura), 

241. 
perrotteti (Sorex), 241. 
persico. (Vulpes), 152. 
persicus (IIerpestes), 121. 
peraicus (Trirenops), 280. 
personata (Helictis), 174. 
personata (Melogo.le), 

174. 
petaurista (Pteromys), 

361, 365. 
petersi (Rhinoloph us), 

275. 
phreus (Oricetus), 436. 
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Phaiomys, 429. 
phnyrei (Presby tis ), 39. 
phayrei (Sciuropterus), 

368. 
phayrei (Sciurus), 379. 
phayrei (Semnopithecus), 

39. 
Pheltl,142. 
philippensis (PteroulYs), 

361. 
Phiou,142. 
Phnew,142. 
Phocrena, 574. 
phocronoic1es (Del phin-

n pterus), 574. 
phocrenoides (Neomcris), 

574. 
phocrenoides (Phocrena), 

574. 
Phy llorhinn., 281. 
Physalus, 566. 
Physeter, 570. 
Physeteridre, 570. 
Physeterinre, 570. 
piceus (Sciurus), 377. 
pieta (A.ntilope), 517. 
picla (Oerivoula), 339. 
piet.a (Portax),518. 
picticauc1ata (Gazella), 

529. 
pioticaudata (Procapra), 

529. 
piotus (Erinnceus), 217. 
Pigs, 559. 
pileatus (1\'Iacncus). 24. 
pileatlls (Presby tis), 37. 
pileatlls (Selnnopitbe-

ous), 37. 
pilorides (Sorex), 236. 
Pilot whales, 577. 
pipistrellus (Myotis), 

314. 
pipistrelllls (V esperugo), 

314. 
piscator (Ursus), 205. 
planiceps (Felis), 83. 
Plutncanthomyinre, 394. 
Platacanthomys, 394. 
Platt\nista. 58~l. 
Platauist.idre, 589. 
platycephalus (Ohimnrro-

gale),246. 
platyceros (Panolia), 541. 
Platysohista, 105. 
plo,f;ythrix (Leggnda), 

418. 
plu.tythrix (Mus), 418. 
Plecotus, 297. 
Plosiollletncnrpi, 531. 
plicntus (Nyctinomus), 

354. 
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plumbea (Sotalia), 583. 
plumbeus (Delphinus), 

°583. 
plumbeus (Steno), 

583. 
plurimammis (Mus), 

423. 
Poephagus, 483. 
poephagus (:Bison), 490. 
pocphagus (Bos), 490. 
Polecats, 162. 
poli (Ovis), 496. 
polyodon (Asinus), 470. 
pomeegra (Delphinus), 

587. 
porcinus (Axis), 549. 
pOl'cinus (Oervus), 549. 
porcinus (Hyelaphus), 

549. 
Porcula, 559. 
Porcupines, 441. 
Porpoise, Indian, 574. 
Portax, 517. 
Potamoohrerus, 560. 
potenziani (Semnopi-

thecus), 38. 
povensis (Mus), 402. 
prehensilis (Parndoxu-

rus), 108, 115. 
Presby tis, 25. 
priamus (Presby tis), 31. 
priamus (Semnopitbe-

eus),31. 
primrevus (Canis), 143. 
primrevus (Ouon), 144, 

147. 
Primates, 3. 
Prionoc1on, 102. 
problematicus (Maca-

cus), 15. 
Proboscidea, 462. 
Procapra,525. 
Procervus, 534. 
Prochilus, 200. 
proelivus (Nemol"hrodus), 

513. 
Procyonidm, 189. 
Prodelphinus,586 .. 
provic1ens (Mus), 423. 
Prox, 53]. 
pruinosus (Rhizomys), 

439. 
pruinosus (Ursus), 134. 
Pseudoeervlls, 534. 
Pseudols, 493. 
Pteromys, 360. 
Pteropodidre, 255. 
Pteropus, 255. 
pulcher (Taphozous), 360. 
punctntissimus (Ma-

oroxus), 877. 

pUllctatu8 (Pteromys), 
365. 

purpureus (Sojurus), 371. 
pusHIus (Miniopterus), 

342. 
pusillus (Rhinolophus), 

277. 
pusillus (Vulpes), 151. 
putorinus (Putorius), 

164. 
Putoriu9, 162. 
pyctorhis (Mus), 422. 
pygerythrus (Sciurus), 

379. 
pygmreoides (Crooidura), 

240. 
pygmreus (Mus), 420. 
Jlyglnreus (Sorex), 240. 
Pygmura, 244. 
pyrivorus (Pteropus), 

261. 

quadricornis (Antilope), 
519. 

quadricornis (Tetrace­
rus),519. 

quadrimammis (Capra), 
509. 

quadrimalnmis (Remi­
tragus), 509. 

quadriscriptus (Para­
doxurus), 109. 

quinquelineatus (Para­
doxurus), 108. 

quinquestriatus (Scju­
rus),378. 

Racoons, 189. 
radiatuB (Macacus), 23. 
rafllesi (Gymnura),220. 
ranla (Mus), 418. 
rnmlnanika (Rhinolo-

phus), 274. 
rasse (Viverra), 100. 
ratel (Mellivora), 176. 
Ratels, 175. 
Rats, 404. 
rattoides (Mus), 406. 
rattus (Mus), 406. 
rattus rufescens (Mus), 

406. 
ratwa (Cervus), 532. 
reevesi (Oelovulus),583. 
retusa (Crociduloa), 242. 
rheso-siulilis (Macacus), 

15. 
rhesus (Inuus), 13. 
rhesus (Macaons), 13. 
Rhinooeros,471. 
Rhinocerotidre, 471. 
Rhinolophidre, 267. 



Rhinolophinre, 268. 
Rhinolophus, 268. 
Rhinopoma, 350. 
Rhizomys, 438. 
Rib-faced Deer, 532. 
risia (Damalis), 517. 
robustus (Arctomys), 

39l. 
robustulut:J (Mus), 406. 
Rodentia, 356. 
r03eiventris (Delphinus), 

538. 
rostrata (Balrenoptera), 

566. 
rostratus (Delphinorhyn­

chus),582. 
rostratus (Delphinus), 

582. 
rostratl1S (Hyperoodon), 

573. 
rostratus (Steno), 582. 
rouxii (Rhinolophus), 

274. 
roylei (Arvicola), 4~0. 
roy lei (Lagomys), 456. 
roy lei (Microtus), 430~ 
rubicllnda (Orocidura), 

239. 
rubida (Oapricornis), 

514. 
rubidus (Paradoxurus), 

114. 
rubidus (Rhinolophus), 

274. 
rllbiginosa (Felis), 81. 
rubiginosus (Crossar­

ohus), 126. 
rubiginoslls (Herpestes), 

126. 
rubricosa (Orocidura), 

242. 
Rllcervus, 534. 
rufescens (Canis), 148. 
rufescens (Lagomys), 458.' 
l"llfescens (Macacus), 18. 
l'ufescens (Mus), 406. 
ruficaudatus (Lepus), 450. 
rufigenis (Soiurus), 376. 
Rusa, 534. 
russulus (Borex), 243. 
rutilans (Oanis), 147. 
rutilans (Ouon), 144. 
rutilans (Oyon), 147. 
rutilu8 (Lagomys), 458. 

Saccalius, 135. 
saccolremus (Taphozous), 

350. 
saccolaimus (Taphozous), 

350. 
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sagitta (Sciuropterus), 
367. 

sakeen (Oapra), 503. 
sakin (Ibex), 503. 
sal vania (Poreula), 563. 
salvanius (Sus), 563. 
Sam bar, 543. 
sarmatica (Musteia), 164. 
sarmaticlls (Putorius), 

164. 
saturatior (Sorex), 233. 
saturatus(~oschus),552. 
savii (Vesperugo), 31l. 
scherzel'j (Oynopterus), 

264. 
schistaeea (Megaderma), 

293. 
schistaceus (Presby tis ), 

30. 
schistaeeus (Semnopithe­

cus), 30. 
schlegeli (Balrenoptera), 

567. 
schomburgki (Oervus), 

540. 
schreibersi (Miniopte-

rus),342. 
Soirtetes, 391. 
Sciuridre, 35S. 
Sciurinre, 359. 
Sciuloomorpha, 357. 
Sciuropterus, 366. 
Sciul'us, 369. 
Scotophilus, 300, 318. 
scrofa (Sus), 560. 
scullyi (N esocia), 423. 
sechellensis (Dioplodon ), 

573. 
semicaudata (Em ballo­

nura),345. 
semitorq uatus (Herpes-

tes), 130. 
Semnopitheein~, 25. 
Semnopithecus, 25. 
senex (Oercopithecus), 35. 
senex (Sciuroptel'us), 365. 
senex (Semnopithecus), 

35. 
aerotinus (Scotophilus), 

303. 
8erotinus (Vesperugo), 

30:t 
Serow, 513. 
serpentarius (Sorex),233. 
servalina (Felis), 84. 
setifer (Mus), 426. 
Sha.497. 
shawiana (Felis), 85. 
Sheep, Wild, 493. 
Shrews, 227. 
Sialllang, 9. 
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siamensis (Semnopithe­
cus), 41, 42. 

sibbaldi ,(Balrenoptera), 
567. 

Sibbaldius, 566. 
sibirica (Oapra), 503. 
sibiriea (Ibex), 503. 
sibirica (Mustela), 172. 
sifanicus (Moschus), 552. 
sika (Oel'vus), 538. 
sikimensis (Microtus), 

433. 
sikimensis (Neodon), 433. 
sikkimensis (Sorex), 229. 
silenus (lnuus), 16. 
silenus (Macacus), 16. 
siligorensis (V espertili0 ), 

336. 
Simiidm,4. 
similis (Macroxus), 381. 
Simplicidentata, 357. 
simung (Lutra), 185. 
simus (Physeter), 572. 
sindensis (Crocidura), 

236. 
sinensis (Lepus), 451. 
sinensis (Rhizomys), 440. 
sinensis (Sotalia), 585. 
sinicus (Macacus), 23, 

24. 
Sirenia, 59]. 
skyn (lEgoceros), !iDa. 
sladeni (Mus), 406. 
sladeni (Seiurus), 377. 
Sloth-bear, 201. 
"Smithii (Oalietis), 126. 
smithi (Herpes~), 126. 
Snow Leopard, 71. 
socoatus (Sorex), 233. 
sondaicus (Bos), 489. 
sondaicus (Gavreus), 48U. 
sondaicus (Rhinoceros), 

474. 
sOllgarus (Oricetus), 431. 
sonneratii (Sorex), 236. 
Soricidre, 227. 
soricipes (Uropsilus), 

227. 
Soriculus, 228. 
Sotalia, 582. 
spadiceus (SCiUl'opterus)f 

368. 
Spalacidre,437. 
Spalacomys, 421. 
spasm a (Megaderma)t 

294. 
spatangus (Erinaceus), 

215. 
speciosus (lnuus), 17. 
spectrum (Megadel"llla). 

~93. 
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spelrea (Eonycteris), 266. 
speoris (IIipposiderus), 

287. 
speoris (Phyllorhina), 

"287. 
Sperrpophilus, 391. 
Spernl-whale, 571. 
spinulosa (Leggada), 418. 
spirocerus (BQs), 492. 
Squamata, 5U5. 
squfllnipes (Allurosorex), 

2-:15. 
Squirrels, 360. 
Stag, I{nshluir, 535. 
Steno, 582. 
stenocophalus (Rhino-

ceros), 472. 
Stenops, 44. 
Stoat, 1u5. 
stoliczkana (Crocidura), 

238. 
sloliczkaua (~lustela), 

171. 
stoliczkalla (Putorius), 

171. 
stolic~kanus (ArvicoIa), 

430. 
stoliczkullU8 (lIippo8i-

del'u~), 200. 
stoliczknll us (l\Iicrotus), 

430. 
stracheyi (ArricoIn), 43I. 
stracheyi (Microtus), 43I. 
st19 iuta (Hyrena,), 132. 
strict us (Paradoxurus), 

100. 
strigidorsa (Mustela), 

170. 
strigidorsus (Putorius), 

170. 
sh·ophintus (l\lus), 417. 
~tylocel'1l8, 5;J1. 
subbadius (Rhinolophus), 

2i7, 2RU, iUO. 
subcristuta (lIyst.rix), 

445. 
subfla"irentris (Sciurns), 

37(). 
subfulvo. (Cl'ocidura), 

24:1. 
subgutturosn (Antilopc), 

5728. 
8ubg\ltturO~H\ (GuzolIa), 

528. 
subllemachnlaun (~IlIs" 

tela), 16G. 
8U bhenlllchainn us (Puto­

rillS), I()G. 
t;ubhmuachnlus (Bibos), 

484. 
Bublimis (l\lus), 415. 
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sublineatus (Sciurus), 
383. 

sub-4-cornutus (Anti-
lope),519. 

subquadl~icornutus (Te-
tracerus), 520. 

Subungulata, 462. 
Suidm,559, 
suilla (GYlllnura), ~~1, 

602. 
suilln (Murino.), 326. 
suillus (Harpyiocepha­

lus),328. 
suillus (Hylomys), 221, 

602. 
Suhut,559. 
sumntrana (Ft'lis), 78. 
sutnatrana (Lutra), 187. 
sumatrnnl1S (Ceratorhi-

nus),476. 
SUluntranus (Elepbas), 

463,602. 
sumatrallUS (Rhinoceros), 

476. 
S111uatrensis (Antilope), 

b1·!. 
snnlatrensis (Capricor­

nis), 514. 
su mo.trp,nsis (Oera t.orhi. 

nus),476. 
sllmatrensia (N emorhre­

dus), 514. 
sUlllatrensis(Rhinocel'os ), 

476. 
sunlntrensis (RhizOlllyS), 

439. 
Sus, 5599 
Swalup-deer, 540. 
S\Villhoei (Gerbillus), 400. 
swinhoei (Nemorh:cdus), 

513. 
sy lht'tn n us (Bas), 487. 
sylvaticus (Mus), 416. 
Syncerus, 483. 
syndnctylus (Hylobates), 

9. 
Synotus, 208. 
syrio.cu8 (Ursus), 205. 

tabernaculi (Halicore), 
593. 

. Tmniognle, 110. 
1'nhr, f>O\). 
'l'ukin, 515. 
Tnlpa, 223. 
Tn.lpidro, 222. 
tnlpinus (Ellobius), 435. 
tunlulicu8 (Ceryulus), 

532. 
lana (l'upaia), 212. 
tungalullga (Viverra), 99. 

Taphozous, 345. 
Tapir, 478. 
To.piridre, 478. 
Tapirus, 478. 
taraiyenfJis (Lub'a), 182, 

185. 
tar~yel1sis (~us), 423. 
tardigradus (Nyctic~bl1s), 

44. 
taurus (Bos), 4~. 
taxi color (Budorcas), 

. 515. 
taxoides (Al'ctonyx), 180. 
taxus (}fele:3), 181. 
T~h:r, 509. 
Telemetacarpi, 531. 
temmi~cki (Felis), 75. 
telulnincki (Nycticejus), 

;320. 
temminckii (Galeopitbe­

cus), 249. 
temminckii (Scotophil us), 

320. 
ternon (Mustela), 168. 
templetoni (Hipposic1e­

rus),287. 
tenasserimensis (Felis), 

78. 
tennantii (Sciurus), 374. 
tenuis (Nyctinomus), a54. 
wrricolor (l\Ius), 416. 
Tetracerus, 519. 
Thameng, 54l. 
tbar (Antilope), 513. 
thar (N6JUorhredus), 51;J. 
theobaldi (Mus), 414. 
theobaldi (~lyotis), 331. 
theobaldi ('fnphozous), 

348. 
thersites (Presby tis ), 34. 
thibetanus (Ursus), 197. 
thricolis (Arvi~ola), 4::13. 
thysanurus (IIerpestes), 

126. 
tibetauus (.ArctolUYS), 

388,389. 
tibetanus (Helarctos), 

197. 
tibetan us (Lngomys), 456. 
tibetanus (Lepus), 452. 
tibetanus (!\facncus), 18. 
tibetanus (Put.orius), 163 . 
tickelli (Nycticejus), 317. 
til~kelli (V esperugo), 317. 
Tiger, 58, 60!. 
tigris (Felis), 58, 601. 
timidus (Lepus), 450. 
tillloriensis (Nyotophi-

lus),299. 
Toddy-Cat, 108. 
torquata (Felis), 84, 8Q. 



torquatus (Chiromeles), 
353. 

torquatu9 (IT rsus), 197. 
toufreus (~lal'tes), 160. 
tragatus (Nyctinomus), 

353. 
tragatus (Rhinolophus), 

279. 
tt·agocalnelus (.Antilope), 

517. 
tragocamelus (Bosela-

phus),517. 
tragocamelus (Portax), 

518. 
Tragomma, 525. 
Tragops, 525. 
Tragulidre, 554. 
Tragulina, 554. 
Tragulus, 554. 
t1'a vancorensis (Croci-

dura),241. 
Tree-Shrews, 208. 
Trirenops, 280. 
T1'ichys, 447. 
tridens (Hipposiderus), 

282. 
tridens (Phyllorhina), 

282. 
tridens, val'. murraiana 

(Phyllorhina), 282. 
trifida (Phyllo1'hina), 290. 
trifoliatus (Rhinolophus), 

272. 
Trilatitus, 328. 
trilineatus (Sciurus), 385. 
tristriatus (Sciurus), 384:. 
tri virgata (Arctogale), 

115. 
trivirgata (Paguma), 115. 
tubinaris (Harpyiocepha-

Ius), 324. 
tulliana (Felis), 72. 
Tupaia, 208. 
Tu paiiclm, 207. 
turn bulli (Sci uroptel'a), 

367. 
tursio (Delphinus), .581. 
tursio (Tursiops), 58l. 
Tursiops, 581. 
Tylonycteris pachypus, 

307. 
Ty lopoda, 558. 
tylopus (Vesperugo), 602. 
typus (Paradoxurus), IOn. 
tytleri (Lepus), 450. 

A.L~HABETICAL tNDEX. 

tytleri (Mus), 413. 
tytleri (Sorex), 234. 
tytlerii (Paradoxurus), 

112. 

uncia (Felis), 7l. 
undata (Felis), 78. 
undulata (Viverra), 96. 
Ungulata, 460. 
Ungulat.a vera, 467. 
unicolor (Cervus), 543. 
unicorn is (Rhinoceros), 

472. 
urbanus (Mus), 413. 
Urial, 497. 
Urotragus, 516. 
U rsidre, 192. 
ul'sinus (1\Ielursus), 201. 
ursinus (Presby tis ), 30. 
ursinus (Semnopithecus), 

36. 
Ursitaxus, 175. 
Ursus, 193. 
Urva,119. 
urva (Gulo), 129. 
urva (Herpestes), 129. 

vaginalis (Cervulus), 532. 
vaginalis (Cervu3), 532. 
Vandeleuria, 402. 
val'iabilis (Lepus), 453. 
velox (Delphinus), 588. 
Vespertilio, 328. 
Vespertilionidre, 295. 
Vesperugo, 300. 
Vesper us, 302. 
vestitus (Rhizomys), 4,1:0. 
veter (Silenus), 16. 
veter (Simia), 35. 
vetulns (Cercopithecus), 

34. 
viculorum (lVIus), 413. 
,rignei (Caprovis), 497. 
vignci (OViA), 497. 
villosus (Sciuropterus), 

369. 
viridescens (Sorex), 234. 
vitti collis (Herpestes), 

128. 
vitticol1is (Mangusta), 

128. 
Viverra, 95. 
viverriceps (Felis), 76. 
Viverricula, 100. 
Viverridm, 9-1. 

viverrina (Felis), 76. 
Vivel'l'illre, 95. 

617 

volans (Galeopithecus), 
249. 

volans (LelnUl'), 249. 
Voles, 429. 
vulgaris (Hipposidel'us), 

288. 
vulgaris (Lutra), 182, 

601. 
Vulpes, 147. 
vulpes (Canis), 153. 
vulpes indicus (Canis), 

148. 
vulpes montana (Canis), 

153. 

wagati (Felis), 78. 
waldemarii (Crocidura), 

23G. 
wallichii (Cervus), 53;). 
warryato (Capra), 511. 
Water-Shrews, 245. 
watsoni (Pelomys), 427. 
Weasels, 166. 
Whale, Indian Pilot, 

577. 
"Vhales, 565. 
Whales, Ca'ing, 577. 
"VoIf, 135. 
wynnei (Arvicola), 43l. 
wylluei (Microtus), 431. 

Xantbarpyia, 26l. 
xanthopygus (Cervus), 

5:38. 

Yak, 490. 
yunnanensis (Hyst.rix), 

445. 
yunnanensis (~Ius), 40l). 
yunnanensis (Pterolnys) 

364. 
yunnanensls (Rhino-

lophus), 273. 
\ 

zey lanicus (Paradoxuru 3), 
Ill. 

zeylonensis (Hystrix, 442. 
ZAy lonensis (Paradox-

urus), 112, 60l. 
zeylonensis (Sus), 5no. 
zibellina (l\lartes), 161. 
zibetba (Viverra), 96. 
Ziphiinre, 570. 
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