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AUTHOR'S PREFACE

TO VOL. II.

Arrer the completion of Vol. I of this work, and when the
MS. of Vol. II was well advanced, Mr. R. Kaulback was
voluntarily and diligently collecting in Upper Burma for the
Mammal Survey of British India. His collections were
periodically received in instalments. Some of the Carnivora
arrived in time to be referred to in the main text of Vol. II,
others were too late ; and since there were points of interest
in most of the skins and skulls he secured before coming home
to “join up,” an account of them has been given in an
Appendix to this volume. A report on another collection
containing much interesting material is also included. This
was made, after the outbreak of war, in Sind and Assam by
Mr. W. J. C. Frost and was presented to the British Museum
by Sir Jobn Ellerman. A third collection dealt with in the
Appendix contains a fine series of skulls and measured skins
of two species of Weasels secured by Mr. W. L. Abbott, mostly
in Ladekh and Baltistan, They were apparently lent to the
Natural History Museum many years ago for report in the
then projected volumes on the Mammal Fauna of British
India ; but owing to the deaths of Messrs. R. C. Wroughton,
T. B. Fry and Oldfield Thomas the collection was set aside,
forgotten, and did not come into my hands until it was too
late to consider it in the main text of Vol. II. For permission
to publish & few notes on the Weasels in question I am greatly
indebted to the Smithsonian Institution, Washington.
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1 was, unfortunately, unable to compare most of the skins
and skulls mentioned in this Appendix with those described
in the main text of Vols. I and II, because, when the war
broke out, steps were immediately and wisely taken to pre-
serve the store-collections in the Natural History Museum from
the danger of air-raids by packing them in cases and sending
them for comparative safety to various isolated places in the
country.

R. I. POCOCK.
August 1941,
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CORRIGENDA IN VOL. I.

P. ix, Preface, From the list of voluntary collectors for the Mammal
Survey of British India, Dr. P. H. Gosse was inadvertently omitted.

Dr. Gosse secured many interesting specimens, principally in the
Nilgiri Hills.

P. 24. The footnote marks should be transposed.

P. 136. In the legend to fig. 41, for Trachypishecus read Trachypithecus.

Pp. 146, 180, 161. For Presbytis femoralis keatii read P. f. robinsoni.
The latter name, given to a partially albino variety, antedates keatis
by one year, the date 1931 cited for keatii being a misprint for 1911.
T am indebted to Mr. Chasen for pointing out these oversights.

P. 150. The verb ** is ” was omitted at the begmmng of the last line
of the footnote,

P. 170. The final letter of the word ‘ some * is misplaced in the first line
of the paragraph on Habits.
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Order CARNIVORA.

(Continued from Vol. I1.)

For the sake of convenience the Key to the two suborders
of CARNIVORA occurring in British India, printed on p. 190 of

Vol. 1, is here repeated * :—

a. Ethmo-turbinals very large, occupying the greater
part of the nasal chambers and extending forwards
over and between the maxillo-turbinals almost to
the anterior orifice of the chambers. The auditory
bulla composed of two bones and divided by a
partition into two chambers. Cowper's glands
present ; at most a small penisbone ............

a’. Ethmo-turbinals small, excluded from the anterior
orifice of the nasal chambers by the enlarged
maxillo-turbinals. The auditory bulla composed
of a single bone, the tympanic ; its cavity typically
undivided ; when divided its partition is not
homologous to that of the Eluroid bulla. Cowper’s
glands, associated with the generative organs of the
male, present; a large penis bone, or baculum,
present in all Asiaticspecies....................

Suborder ZLUROIDEA.

Kjuroidea.

[p. 74.
Arctoidea,

Since two of the four families of this suborder inhabiting
British India, namely the Herpestide (Mongooses) and the
Hy@®nide (Hy=nas), are dealt with in this volume, the Key
to their identification, given on p. 190 of Vol. I,is for convenience

reprinted :—

a. Post-palatine foramina set far back on the maxillo-
palatine suture; teeth reduced in number and

highly sectorial, the dental formula. being i. 3, ¢.1

1’
pm. ?__9;;.2, m. %; interramal tuft of vibrisse

o’. Post-palatine foramina in front of the suture;
teeth not so specialized or so reduced in number,
the dental formula t being i 3, ¢. 1, om. Yort,

2 1 3 1 4 3

M. o OF | the interramal tuft of vibrisss present.

Felidse.

* For the explanation of the technical terms here used see Vol. [

pp. 1-10.

1 In Vol. I, p. 190, the words ** the dental formula 3. g, . 1 were

inadvertently omitted from this diagnosis.
VOL. II.

1



b . HERPESTIDA.

b. Feet with four toes in front and behind, dog-like
in structure; auditory bulla without oblique d[p. 62.
groove ; jaws and teeth very massive ........ Hysnide,

b’. Feet with five toes, not dog-like ; auditory bulla
with distinot groove; jaws and teeth less

massive.
¢. Ears tolerably large, with well-developed bursa
and simple supratragus with no valvular flap
" aboveit; feet compact, with short claws; anus
not enclosed in a neked glandular sac; no
bony tube to the auditory orifice ........... Viverridee,
<’. Ears small and rounded, with vestigial bursa,
& valvular supratragus and & valvular flap
above it ; feet with freer digits and fossorial
claws ; anus in centre of a naked glandular
pouch; a well-developed bony tube to the

{p. 2.
auditoryorifice ............... . iiiiiannn Herpestide,

Family HERPESTIDA.
Mom;oosns.

Herpestinge, a subfamily of the Viverride, Blanford, Mamm. Brit.
India, pp. 94 & 119, 1888.

Mungotidz, Pocock, Proc. Zool. Soc. 1916, p. 349, and Ann. Mag.
Nat. Hist. (9) ifi, p. 515, 1919 *.

Distinguished from the Viverride, with which it was formerly
associated, by the presence of a naked glandular pouch round
the anus and capable of being folded over it, with the anal
glands opening into the pouch outside that orifice; by the
structure of the feet, which have long, non-retractile, fossorial
claws, of the ear, which has no marginal bursa, and of the
penis, which, although short, has a well-developed baculum
(text-fig. 2, D, E, p. 6). Also differing from all the Viverride,
except the Prionodontins, in the absence of perinal perfume-
glands, in the proximity of the penis to the scrotum and the
backward position of the vulva, which is situated just below
the inferior edge of the anal pouch.

In the skull the principal difference is the presence in the
Herpestide of a distinct bony tube to the auditory orifice.
Generally also the orbit is completely encircled with bone.

Distribution.—The typical Mongooses, excluding the
Mascarene Mongooses of the family Galidictidse, which differ
from them in the possession of perinzal scent-glands and of
& marginal bursa on the ear and in the absence of the

* For a few years, owing to the adoption of an error in nomenoclature
by Thomas, the familiar name Herpestes was regarded as & synonym of
Mungos by English systematic mammalogists. This involved the sub-
stitution of Mungotinm and Mungotids for Herpestinm and Herpestide.
‘The error was rectified by J. A. Allen, and Herpestes was readopted.
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alisphenoid canal in the skull, are found in 8.W. Europe, all
over Africa except the Sahara, and in southern Asia at least

from Persia to Borneo.

-
I@(

e

D

Fig. 1.—Principal external characters of the Herpestidse.

A. Head of Herpestes smithii, showing especially the structure of the
ear, the suppression of the bursa and the presence of the two
valvular flaps in the upper half.

B. Rhinarium of the same from the front.

C. Anal and genital area of & African Marsh Mongoose (Atilaz), showing
the e:?cnded anal sao, with the orifices of the anal glands on each
side of the anus, and the scrotum and short penis.

D. Lower side of left fore foot of Herpestes smithii, showing the naked
soles and projecting fossorial claws.

E. The same of the left hind foot.

B2




4 HERPESTID .

In a paper on the classification of the Mongooses * I divided
the family into two subfamilies—the Suricatine and the
Mungotin®, now to be called Herpestine. The Suricatine
contained the single S. African genus Suricata, which differs
from the Herpestin in its simplified ears and in some cranial
characters the negative of those mentioned below.

Subfamily HERPESTINA.

Ears with the supratragus large and valvular and with
a secondarily developed valvular flap above it, the two con-
tributing to the complete closure of the cavity of the ear
when folded. In the skull the plane of the base of the cranium
is nearly parallel to that of the palate ; the auditory bulle are
considerably longer than wide, inflated, and project well
below the oceipital condyles, and the mastoid ridge does not
extend below the lower edge of the auditory orfice on the
outer side of the bulla.

This subfamily contains a large number of genera, all of
which, with one exception, are restricted to tropical and
South Africa, suggesting that Africa was the original home of
the Mongooses. The exception is Herpestes, which ranges
from 8. Africa to Egypt, Spain and southern Asia, and is the
only genus admitted in this volume as occurring in British

India, although most of the species have received generic
names.

Genus HERPESTES [lliger.

Herpertes, llliger, Prodr. Syst. Mamm. etc. p. 135 (misprint, but
corrected to Herpestes, p. 302), 1811.

Mangusta, Horsfield, Zool. Res. Java (unpaged), 1824,

Urva, Hodgson, Journ. As. Soc. Beng. vi, p. 561, 1837.

Mesobema, Hodgson, Journ. As. Soc. Beng. x, p. 910, 1841.

Calogale, Gray, Proc. Zool. Soc. 1864, p. 580.

Calictis, Gray, Proc. Zool. Soc. 1864, p. 564,

Teeniogale, Gray, Proc. Zool. Soc. 1864, p. 569.

Onychogale, Gray, Proc. Zool. S8oc. 1864, p. 570.

Type of Herpestes, ichneumon (Egypt); of Mangusta,
Javanica ; of Urva and Mesobema, urva ; of Calogale, nepalensis
(=javanscus) ; of Calictis, smithii ; of Taniogale, vitticollis ;
of Onychogale, maccarthize (=fuscus) t.

* Ann. Mag. Nat. Hist. (9) iii, p. 522, 1919.

+ The synonymy shows that generic status was given by Gray to
each of the six species of Mongoose admitted in ti‘is volume. . The
differences between them do not appear to me to justify that classification,
and I follow my predecessors in regarding them as representing & single
genus. The tygo?eoies of Gray’s so-called genera were ::Feoted
Thomas (Pro¢. Zool. 8oc. 1882, p. 63), who also included as a synonym
Osmetectis Gray (Ann. Mag. Nat. Hist. 1842, p. 260), erected for Viverre
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Distribution (in Asia).—From Persia through the Hima.-
layas to 8. China, all over INDIA, CEYLON and BurMA and the
rest of south-eastern Asia as far as Borneo and Palawan.

Body longish and supple ; coat, when in good condition,
composed of a varying amount of underwool covered closely
with long or longish, often rather harsh contour-hairs banded
with pale and darker annulations which give a characteristic
speckled aspeot to the whole or the greater part of the pelage ;
apart from the stripe on each side of the neck in two species
and a black or pale tip to the tail in the same and other species
there is no definite pattern when the coat is smooth, but when
it is erected the annulations tend to coincide so as to produce
a pattern of alternating dark and light bands. The tail is
usually long, sometimes even a little longer than the head and
body, only occasionally about half their length, and clothed
with hairs like those of the body, but becoming progressively
shorter towards the tip, so that the organ tapers distally.
The head has the ears shortish, rounded and largely concealed
by hair, the facial vibrisse well developed and normal in the
number and position of the tufts, and the muzzle strong but
rather pointed at the nose, which has the rhinarium naked,
with deep infranarial areas and a narrow grooved philtrum
dividing the upper lip. The legs are generally rather short ;
the paws are pentadactyle, with the first digit, pollex and hallux,
short and set above the level of the cushion-like, three-lobed
plantar pad, from which the pollical and hallucal elements
have moved away with the corresponding digits; carpal
and metatarsal pads single or double ; the metatarsal area
sometimes naked, sometimes hairy, but the area round the
pads always naked ; the four main digits sometimes with
deep, sometimes shallow interdigital webs. There are two
pairs of abdominal mammee.

The skull is longish and low, with the total and condylobasal
lengths nearly the same, the orbits encircled by the junction of
the frontal and malar postorbital processes, the occipital crest
well developed but the sagittal never very high. The post-
dental portion of the palate is produced far back halfway
over the mesopterygoid fossa, the posterior palatine foramina
are about on a level with pm? and the division between

the two chambers of the bulla is strongly defined. The dental
formula is : 3. :, c. }, pm. 2, m. g; the teeth are tremchant,
Jusca Gray (Illustr. Ind. Zool. pl. 3, 1832), an unidentifiable animal with
& preposterously long snout and digitigrade feet with short retractile
claws. Most emphatically it cannot be regarded as a Mongoose, All
that Gray said about it in 1869 (Cat. Carn. ete. p. 167) when he included
it under the Mongooses was that the figure “ had been supposed to be
Urva canorivora, but does not well represent that species.”” To me the
figure more suggests 8 Palm-Civet (Paguma) drawn from a bad skin
which had been hung up by its nose to dry.
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pm! being small and practically functionless above and
below, pm?, pm3, pmg, pms and pm, compressed, with a
large pointed median cusp and small accessory cusps in front

D E

Fig. 2.

A. Upper surface of left side of ad. & skull of Herpestss urva from the
uby Mines, Burma, showing the encircled orbit eto.

B. Lower surface of the same, showing the upper teeth, the palate

with its foramina, the bulla etc.

C. Lower teeth of right side of the same.

D. Side view of baculum of H. wrva from Backan, Tong-king, the apex
inting to the right.

E. Upper or lower view of the same.
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and behind ; the upper carnassial (pm*), the dominant tooth
of the upper series, is set far back beneath the orbit, has its
inner lobe well developed and anterior in position ; its posterior
end is near the adjoining root of the zygomatic arch and
forms an obtuse angle with m!, which, with m2, is ‘crowded
into the reduced space behind, both these molars being much
wider than long, with tubercular crushing crowns ; the lower
carnassial (m,) has its anterior three.cusped portion con-

siderably larger than the heel.

Key to the British Indian Species based on External Characters.

a. No stripe on side of neck.

b. Size tolerably large ; contour-hairs, when fully
grown, long, many-banded, and usually
coarse ; legs darker than body.

¢. Tail long, sometimes longer than head and

body ; hind foot with at most a small area

of the heel covered with hair in winter;
contour-hairs coarse.

d. Tip of tail whitish to ochreous ..........

d’. Tip of tail extensively black ............

¢’. Tail about two-thirds the length of the head

and body ; hind foot with about half the

sole hairy above ; contour-hairs softer . ...

b’. Size smaller; contour-hairs short, soft and
with only a few bands ; legs not darker than
body ... . e,

a’. A conspicuous stripe on the side of the neck.

e. Neck-stripe black, extending from behind the
ear; tail-tip black; hind foot naked below
toheel .......... ... ... .. .. o i

¢’. Neck-stripe whitish, extending from corner of
mouth ; tail-tip pale; hind foot hairy below
nearly tohallux ..................... ...

edwardsit, p. 8.
smithit, p. 22.

Juscus, p. 35.

Javanicus, p. 28.

vitticollis, p. 44 .

urva, p. 51.

Key to the British Indian Species based on Aduli 3 Skull-

characters.

a. Skull comparatively narrow and light, with the
occipital crest and at least the posterior end of
the sagittal crest strongly developed, so that the
dorsal profile is not conspicuously depressed
behind.

b. Skull larger; posterior chamber of bulla
inflated and projecting below the anterior.

c. Frontel region elevated, the upper surface of

the muzzle more steeply sloped.

d. Occipital and sagittal crests on the average

better developed ....................

d’. Occipital and sagittal crests on the average

less well developed ..................

¢’. Frontal region not noticeably elevated, the

ﬁpg::l surface of the muszzle less steeply

sloped ... ... il

b’. 8kull smaller ; posterior chamber of bulla less

inflated and not or hardly projecting below the

anterior ........ . ieiiieiiiiaeine

edwardsii, p. 8.

sinithes, p. 22.
Juscus, p. 35.

Javanscus, p. 28.
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a’. Skull comparatively broad and massive, with the
crests less well developed, so that the dorsal profile
is depressed behind.

e. Posterior chamber of bulla much inflated and
prominently projecting below; a distinet

eingulumonmi, ... ... ... . i iiiiiiiiians vitticollvs, p. 44.
¢’. Posterior chamber of bulla less inflated and
prominent ; no cingulumon m® ............ wron, p. 51,

51. Herpestes edwardsii Geoffroy *.

(For the bibliography and synonymy of this species sec below,

especially under the subspecific headings.)

Distribution.—NorTHERN INDIA from Assam to the NorTH-
WEST FRONTIER PROVINCE, thence westwards into Afghanistan,
BaLvcHistaN and Persia, southwards to CApE CoMoRIN and
CEYLON.

A medium-sized or tolerably large Mongoose, with no
stripe on the side of the neck ; the tail long, at most a little
shorter than the head and body, sometimes a little longer,
with the hairs at its tip pallid to ochreous-red, never black ;
the legs darker than the body ; the contour-hairs of the back
harsh and long or longish and marked with many, generally
about ten, dark and light bands alternately arranged, giving
a speckled aspect #o the pelage; the sole of the hind foot
generally naked to the heel, but in some cases at least the heel
is covered with hair in winter.

The colour is affected by seasonal change in the coat. In
normal individuals, without marked ervthrism, the fresh,
shortish coat is typically iron-grey owing to the black and
white banding; with the growth of the contour-hairs the bands
increase in length and, later in the season, the black fades to
brown, the white loses its brilliance and becomes soiled, so
that the contrast of colour is less marked, and the final stage
of the coat before and during the moult is very different from
the first ; the tail goes through changes similar to those of the
body, and the legs fade from deep blackish-brown to paler,
redder brown.

The skull of the adult has the forchead more or less swollen,
so that the summit of the muzzle is somewhat steeply sloped,
the dorsalarea behind the orbitsis depressed and rises posteriorly
towards the occiput, where the sagittal and occipital crests

* This species, under the generic names Herpestes or Mungos, has
usually been cited as griseus or mungo. But Thomas and Wroughton
{Journ. Bomb. Nat. Hist. Soc. xxvii, p. 547, 1921) decided that edwardsii
was its correct specific name. My reasons for agreeing with this decision
and for rejecting grisews and mungo are given at length in my paper
(Journ. Bomb, Nat. Hist. Soc. xxxix, p. 214, 1937) and need not be
repeated. In the same paper I fully discussed the names and synonymy
of the four subspecies into which H. edwardsii is divisible, and no repeti-
tion is required.
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are strongly developed, the dorsal profile being horizontal
with a sinuous curvatureé ; the posterior chamber of the auditory
bulla is more inflated and projects inferiorly to a lower level
than the anterior (text-fig. 3, B, p. 28).

The subspecies into which this species has been divided
are by no means always easy to define or determine. Not only
do they completely intergrade, but specimens from the centre
of the geographical area of one race may be indistinguishable
from specimens from the geographical area of another. Never-
theless I have seen no skins in northern India like those of
Travancore or Ceylon nor skins of the Ceylonese style in
North India.

On the average they may be distinguished as follows :—

a. Winter coat with the contour-hairs longer and
more coarsely speckled, the pale speckling more
in evidence, with the general hue lighter, red on
head ete. more prevalent.
b. General colour a trifle darker, with less tendency
toerythrism. (Northand North CentralIndia.) nyula, p. 9.
b’. General colour a trifie lighter, erythrism more
prevalent, (Valley of the Indus, north-western [p. 12.
deserts, Baluchistan.) .................... Jerrugineus,
«’. Winter coat shorter, more finely speckled, pale
speckling not dominant over dark, general hue
darker, with red everywhere less in evidence.
sometimes absent.
c. Speckling on the average coarser. (8. India.). edwardsii, p. 18.
¢’. Speckling on the average finer. (Ceylon.) .... [lenka, p. 20.

51 a. Herpestes edwardsii nyula Hodgson.

Mangusta (Herpestes) nyula, Hodgson, Journ. As. Soc. Beng. v,
p. 236, 1836,

Mongos mungo mungo, Wroughton, Journ. Bomb. Nat. Hist. Soc.
xxiv, p. 52, 1915 (not of Gmelin) *.

Herpestes edwardsii edwardsii, Thomas & Wroughton, Joumn.
Bomb. Nat. Hist. Soc. xxvii, p. 547, 1921.

Mungos mungo marens, Wroughton. Journ. Bomb. Nat. Hist.
Soc. xxiv, p. 52, 1915.

Herpestes cdwardsii nyula, Pocock, Journ. Bomb. Nat. Hist. Soc.
xxxix, p. 214, 1937.

Vernacular.—Newal, Newala, Nyul. Newar, Dhor, Rasu
(Hindi) ;: Nurlia (Kathiawar); Binquidaro, Sarambumbui
{Ho Kol).

Locality of the type of nyula, Nepal. in the lowlands; of
meerens, Nimar.

* Wroughton's diagnosis of this race as having the underfur com-
paratively very sparse and the hairs on the lower back 40 mm, long
was evidently based upon a specimen or specimens from Bengal in
summer coat. He could not have examined Hodgson's skins of nyula,
regarded by him as a synonym of mungo. At least one of them has
plentiful underwool and the rump-hairs are about 50 mm. long.
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Drstribution.—NorTHERN INDIA from NEPAL to Assam
north of the Ganges and from Curca to BENGAL south of the
river.

Winter coat composed of long, rather harsh contour-hairs,
up to 50 mm. or more in length, and plenty of wool, the
general speckling of the body and tail coarse. Colour very
variable seasonally, the shorter new coat prevalently silvery,
with contrasted black and white speckling, the black fading to
brown and the white soiled in the older coat, but even in the
new coat the speckling may be brown and buffy or yellowish ;
hairs of the underside with dark speckling or fading to
uniformly pale ; typically some red on the muzzle, cheeks and
vars, sometimes a little on the crown and nape: the wool
varying from dark olivaceous-grey to soiled white ; the legs
dark or paler rufous-brown and grizzled.

In addition to a series of topotypical but undated skins
from Nepal (Hodgson) the British Museum has a very large
number collected mainly by the Mammal Survey ranging north
of the Ganges from Goalpara in Assam to Kumaun and
Rohilkund and south of the river from Hazaribagh in Bengal
to Cutch. The range in altitude over this extensive area is
from 150 ft. in Darbhanga to 2,500 ft. in Kumaun. These
dated skins obtained in most months of the year show the
seasonal changes in coat and colour above referred to. In
my paper, above cited, they were discussed in some detail
from all the localities. It will only be necessary therefore to
select a few of the districts to support the claim that the
skins represent a single very variable local race.

Hodgson’s Nepalese series varies as follows :—The contour-
hairs on the rump range from about 40 to 50 mm. and the
wool is copious or very scanty. The dark speckling varies
from blackish-brown to paler brown, the pale from silvery
to dull grey or drab, and the wool from yellowish-olive to pale
drab or soiled whitish. The lower side is drabby or greyish,
sometimes indistinctly dark speckled ; the head has some red
at least on the muzzle, cheeks and ears, sometimes on the
crown and nape as well ; the tail is like the body, with the tip
soiled whitish ; the legs are dark brown or rufous-brown and
grizzled, one skin showing abundance of rusty.red above the
hocks. These skins have probably deteriorated in colour
with age. None quite agrees with the type, which was de-
scribed as ‘‘ mixed rich red-brown and hoary yellow, the
long harsh hairs having from 10 to 12 rings of alternate brown
and yellow, the ears, face and limbs being redder and the
underside pale yellow.”

Several skins from Bahgownie in Darbhanga, 150 ft. (Crump),
July 26 to October 10, show interesting individual variations.
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The coat is from about 30 to 40 mm., according to the earlier
or later date, the wool being similarly negligible in amount
or fairly plentiful ; the speckling is contrasted black and white
in the new short coat, duller and less contrasted in the older
longer coat; the wool- varies from olivaceous to yellowish
and frequently shows through the contour-hairs, affecting
the coloration of the dorsal surface.

A few skins from Haldibari, in Cooch Behar, 150 to 200 ft.,
April 13 to 20, from .Jalpaiguri, a little further north, April 18,
and from Goalpara, Assam, fit in with the series from Nepal
and Darbhanga.

Skins from Kumaun, 1,100-2,500 ft. (Crump), November
and December, are speckled black and white, closely matching
one of the Haldibari skins, with the wool buffish-white.
Others from Pilibhit, Rohilkhand, 800 ft., March, are like them,
but have the wool whiter in accordance with the later season.
These were identified as pallens by Wroughton (p. 12), and
not without reason.

A yood series of skins from several localities in Gwalior,
dated from June to the end of November, exhibits great
seasonal variation in colour. In the late autumn coat (Oc-
tober and November) the contour-hairs, about 55 mm.,
are speckled black or blackish and clear white, those of the
underside being speckled with black ; the feet are dark with
hardly any brown tinge and the tail-tip is ochreous or flavous.
In the summer coat (June and July) the contour-hairs of the
dorsal side are faded, speckled very pale brown and soiled
white, there is no dark speckling below, and the legs are much
paler and browner; the underwool bleaches from dark olive-
grey to dirty whitish ; there is at most a little red on the muzzle.

The skins Wroughton assigned to merens, captured between
March and December, came from the following localities :—
Cutch, 200-500 ft.; Kathiawar, 200-2,500 ft.; Nimar,
1,000 ft.; Berar, 1,500 ft.; and E. Khandesh. They vary
individually and seasonally, but are mostly in good coat with
sharply contrasted black and white speckling like the well-
coloured skins from Darbhanga and Gwalior.

To illustrate individual variation between specimens
captured by Crump at the same time and in the same place
may be cited a small series from Sohagpur in Hoshangabad,
1,000 ft., April 10 to 13. The coat varies from 30 to 50 mm.
in length. In one skin the speckling is black and white, with
the legs very dark brown and some black speckling below :
a second is much paler owing to the more extensive pale bands :
there is some red on the back and the wool is whitish : a third
has the dark speckling faded to pale brown, the wool drabby
and the belly not speckled.
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The flesh-measurements (in English inches) and the weights
(in 1b.) of the largest and smallest specimens of both sexes,
with some of intermediate sizes to illustrate variations in the
tail-length, are as follows :— .

Head and Hind
Locality and sex. body. Tail. foot,  Weight.
QGuna in Gwalior; ad. & ...... 174 154 34 —

, Kumaun ; ad. 3... 163 144 3t 4
Bahgownie, Darbhanga; ad. 3. 1568 144 3— —
Nokania, Cutch; ad. & ...... 154 15 3+ 3
Ghatigaon, Gwalior ; ad. ¢ ... 15% 14 2% 23
Kathiawar; ad. @ .......... 15% 15¢ 3 23
Daltonganj; ad. @ .......... 14% 143 3~ —
Nokania, Cutch; ad. @ ....... 14§ 13 2% —

The average length of the head and body in 11 33 is 16} in.,
in 829 15} in. The weight of 33 varies from 2% to 4 Ib,,
of 99 from 2 to 23 Ib.

The measurements (in mm.) given in the table (p. 13) show
the variations in size of the skulls of this Mongoose and the
average condylobasal length of several skulls of both sexes.

Habits.—According to Crump’s notes this Mongoose was
only observed in Kumaun below the foothills, but was very
common at Pilibhit. In the Hazaribagh district it was only
plentiful around Chainpur ; in E. Khandesh a few were seen
in cultivated grounds. In Kathiawar it was common par-
ticularly in or near villages, and it was equally plentiful in
Cutch, where it lives under rocks and in burrows, is diurnal,
very bold and inquisitive, although wary and seldom venturing
far from cover. It is a good climber ; but one that attacked
a snake coiled round the branch of a tree was kept at bay.
The mongoose abandoned the contest and retired out of sight,
but later, when the snake came to the ground, the mongoose
darted from the bush hard by and seized the reptile by the head.
A specimen Crump observed at Nimar had its home in the
trunk of a tree, the entrance being a narrow slit some 3 ft.
from the ground.

51 b. Herpestes edwardsii ferrugineus Blanford.
Herlpeatea ferrugineus, Blanford, Proc. Zool. Soc. 1874, p. 661,
. 81.

Herpestes andersoni, Murray, Vert, Zool. of Sind, p- 34, 1884,

Mungos pallens, Ryley, Journ. Bomb. Nat. Hist. Soc. xxii, p. 660,
1914.

Mungos ferrugineus and pallens, Wroughton, Journ. Bomb. Nat.
Hist. Soe. xxiv, pp. 51-4, 1915.

Herpestes griseus montanus, Bechthold, Zeitschr. Sug. xi, p. 149,
1936.

Herpestes edwardsis ferrugineus, Pocock, Journ. Bomb. Nat. Hist.
Soc. xxxix, p. 217, 1937.

Locality of the type of ferrugineus, Larkhana, Sind; of
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andersons, Kotree, Sind ; of pallens, Palanpur, N. Gujerat ;
of montanus, Hazara. '

Dsstribution.—Mainly the desert districts of N.W. Ixp1a
in the Valley of the Indus and Sutlej, and in Rajputana and
westwards into BALUCHISTAN, Persia and Mesopotamia.

Distinguished on the average from nyula, but completely
intergrading with it, by its paler, whiter colour, with less
black speckling in the contour-hairs, its paler wool, and by
a greater tendency for the replacement of the dark speckling
by red or rich ochreous, the replacement being sometimes
complete as in the type of ferrugineus, sometimes partial as
in andersont, whereas in the normal form of the race, repre-
sented by the type of pallens, there is no red on the body,
although the red of the head and limbs is typically more pro-
nouned and contrasted than in nyula.

The type of H. ferrugineus Blanford, from Larkhana, Sind,
was red all over, all the normal black speckling of the coat
being replaced by rusty-red, the tail becoming progressively
redder towards the tip. Blanford finally regarded it as
representing a '* variety *’ of the common Indian Mongoose.

Murray recorded apparently similarly red specimens as
ferrugineus from Kotree and Karachi in Sind, and at the
same time described as H. andersoni a partially red specimen
from Kotree. This had the contour-hairs of the back banded
black and white, with a ferruginous apical or subapical tip,
the tail-hairs being mostly white with extensively reddened
tips ; the forehead ferruginous and rather darker red than the
underside ; the feet were rufous-brown with black toes, the
wool ferruginous at the summit, yellowish-white at the base.

There are no specimens in the British Museum so red as
the type of ferrugineus ; but the occurrence of typical ferru-
gineus and of andersoni at Kotree suggests that they merely
represent colour-phases of one and the same form. Also the
occurrence of specimens evidently closely resembling andersoni
in the same locality as specimens indistinguishable from
pallens, as explained below, justifies in my opinion the view
that ferrugineus and andersoni are red or reddish mutants
of pallens, the normal form. Unfortunately the name ferru-
gineus, given to a hitherto unique specimen exhibiting the
extreme phase of erythrism, has to be adopted for this race,
a8 the earliest proposed.

The following account of the skins shows the prevalence of
the normal pallens-type and the incidence of the ferrugineus-
mutant in often widely separated localities.

The type of pallens from Palanpur in Gujarat, 150 ft. (Crump),
March 21, has the coat about 52 mm. long, with some wool,
and rather coarsely speckled blackish and white on the body,
brown and white on the tail, with the head and feet brownish
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and the belly whitish. A female from Danta, Gujerat, 100 ft.,
January 25, has the coat a little shorter, the speckling blacker,
noticeably on the tail, these differences being due to the earlier
winter season ; but it is a partial albino, as shown by the
pure white feet and inside of the thighs and of pure white
patches on the belly.

Skins from Mt. Abu, 4,300 ft., in Rajputana (Crump),
May 19 to June 5, closely resemble the type of pallens, but
have the summer coat short and harsh ; others from Sambhar
(Adam and Hume) are similar but seasonally variable,
one, January 25, being speckled black and white ; in another,
April 27, the black is faded to brown and the white is soiled,
the contrast in the speckling being much less pronounced.
Another from Jodhpur is darker and agrees with the Nepalese
wories of nyula.

Some skins from Gambat, Khairpur in Sind (Prater), April,
have sharply contrasted blackish and white speckling and
closely resemble typical pallens; but one from Tata, Sind,
west of the Indus (McCann), October, is indistinguishable from
skins from Cutch, referred by Wroughton to marens but
here assigned to nyula.

At the following localities in Baluchistan Sir J. E. B. Hotson
secured skins of this same pale type, mostly black and white
speckled, but some much duller, showing the usual seasonal
change :—Mand, 900 ft., December; Gumajgi, 500 ft.,
50 miles W. of Turbat, December ; Panjgur, 3,200 ft., January
and May ; Geh on the Perso-Baluchi border, 1,476 ft. ; Jelri,
147 miles 8.S.W. of Kelat, 3,775 ft., August.

From the Upper Punjab there are two skins from Chaklala,
Rawalpindi (Stockley), July, resembling in their summer
coats the skins from Mt. Abu in S. Rajputana; and an
undated skin in winter coat from Hazara between Kashmir
and Peshawar, N.-W.F. (Wynne) only differs from the type of
pallens in its rather longer thicker coat, and consequently
rather more extensive pale speckling, and in the dark bands
on the tail being black instead of brown. This is the type of
montanus, and it obviously represents the winter phase of the
two summer skins from Chaklala.

A very large number of winter skins from various villages in
Kangra, 2,000 to 7,000 ft. (Wells), November to April, and
others from Chamba, 3,000 to 3,300 ft. (Wells), January,
may be provisionally referred to this race, but, like some of the
previously described skins, they are almost as much like those
assigned to nyula.

Some of the above-described skins, e.g., the one from
Hazara, show a faint reddish cast under a good light * and

* This red is a fugitive tint and may have faded in some skins.
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vary a little in the redness of the head and legs; but the
following skins may be at once picked out from them by the
noticeably redder head, legs, and tail-tips, and usually more
pronounced red cast on the back and tail, all of them resembling
or closely approaching the form named andersons by Murray :—
One from Sind (Karachi Mnus.), probably one of Murray’s
specimens ; two from Gambat, Khairpur, and two from Chak,
Sukkur in Sind (Prater) ; two from Kohat, south of Peshawar,
2,000-2,700 ft., October and March (Whitehead), the October
gkin, in new coat, being the reddest I have seen and evidently
very similar to the type of andersoni, the March skin being
less red and paler owing to the more extensive pale band in the
longer later winter coat. One from Qasrquand on the Perso—
Baluchi border, 1,710 ft. (Hotson) *, December, very like the
October skin from Kohat, but not quite so red ; and one from
Sanyala, Kangra, 5,000 ft. (Wells), April, which -closely
resembles the reddish skins from Sukkur, Sind, except that the
tail-tip is flavous as in the pallens phase of this race and in
nyula.

JThese data show that the pallid and rufous phases occur
together at Khairpur in Sind on the lower Indus, in the
N.W.F.P. at Hazara and Kohat, and on the Perso-Baluchi
border.

The extension of this race into Persia is shown by a skin
in the normal pale phase like most of the Baluchistan skins
from Shiraz (Hotson) ; and it was no doubt an example of it
that Cheesman described as a large mongoose, and chased,
but failed to secure, beyond the oil-fields at Maidan-i-Naptun
in Mesopotamia (Journ. Bomb. Nat. Hist. Soc. xxvii, p. 10,
1920).

The flesh-measurements (in English inches) of some speeci
mens T arranged according to size are as follows :—

Head and Hind
Locality and sex. body. Tail. foot.
Mt. Abu, Rajputana; ad. & ........... 17i 15¢ 3%
Sukkur, Sind; ad. & .................. 16% 154 34
Khairpur, Sind; ad. 8 ............... 15§ 13% 3—
Palanpur, Gujarat (pallens type); ad. & . 154 16— 3—
Mand, Baluchistan ; ad. @ .<....c...... 15} 143 3+
Danta, Gujarat; ad. @ ............... 15 14} 24
Sukkur, Sind; ad. @ ...l 144 15} 3—
Tata, Sind; ad. @ .....vvoivoinannn.. 14% 124 3—
Kohat, NW.F.P.; ad. @ ............. 14 143 24
Qasrquand, Baluchistan; ad. @ ........ 14 143 2%

* Apparently the specimen recorded by Cheesman (Journ. Bomb.
Nat. Hist. Soc. xxvii, p. 37, 1921).

+ Specimens from Kangra and Chamba have not been included in
this table because I suspect their alleged dimensions are untrustworthily
large. The head and body in a & from Chamba are 20% in., in the
biggest and smallest 33 from Kangra they are 21§ and 184 respectively,

VOL. I, c
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Only a few weights were recorded. Two 33 from Mt. Abu
were 3 and 2% 1b. respectively ; the type of pallens was £ 1b.,
and the @ from Danta 2 Ib. _

The largest and smallest ¢ skulls from Kangra have a
condylobasal length of 83 and 77 mm. respectively, the average
of six being 81, a trifle less than in the larger & skull from
Mt. Abu. The same areas in the largest and smallest ? skulls *
from Kangra are 76 and 72 mm. respectively, the average
of eight being 74§ mm. ; and two Q skulls from Chamba are
77 and 73 mm. These skulls are only a trifle larger on the
average than those entered in the table. They agree very
closely with the average of the ¢ and 2 skulls of nyula included
in the table (p. 13).

Habits—Nothing seems especially to have been recorded
about the habits of this mongoose. According to Crump
it is not common at Palanpur in Gujarat, and is replaced near
Deesa by auropunciatus (=H. javanicus, p. 28). On the
labels of Whitehead’s specimens from Kohat it is said to be
* not often seen, but chiefly about orchards,” one being ‘‘ shot
in an open field.”

51 ¢. Herpestes edwardsii edwardsii Geoffroy.

“ The Indian Mongoose,”” Edwards, Nat. Hist. Birds, iv, p. 199,
1751,

Herpestes edwardsii, Geoffroy, Descr. de I’Egypte, ii, p. 139, 1812.

Herpestes frederioi, Desmarest, Dict. Sci. Nat. xxix, p. 60, 1823.

Herpest !/ gis, Fischer, Syn. Mamm. p. 164, 1829,

Herpestes pondiceriagna, Gervais, Yoy. de la ¢ Bonite,’ i. p. 32, 1841.

Mungos mungo ellioti, Wroughton, Journ. Bomb. Nat. Hist. Soc.
xxiv, pp. 61 & 53 (not ellioti Blyth).

Herpestes edwardsii carnaticus, Thomas, Journ. Bomb. Nat. Hist.
Soe. xxviii, p. 23, 1921.

Berpestes edwardsit edwardsii, Pocock, Journ. Bomb. Nat. Hist.
Soc. xxxix, p. 222, 1937 (not H. edwardsii edwardsii, Thomas &
Wroughton, Journ. Bomb. Nat. Hist. Soe. xxvii, p. 647, 1921,
for which see above (p. 9) under nyula) t.

Vernacular—Mangis (Marathi and Dekhani); Mungals,

the average of nine from this locality being 193 in. The same measure-
mentes in two 99 from Chamba are 16§ and 153 respectively, and the
biggest and smallest 29 from Kangra are 18§ and 14% in. respectively,
the average of ten specimens being 18% in. The superiority in the
dimensions of these specimens, sex for sex, over those entered in the
table ie not supported by the skulls. The records nevertheless must
be borne in mind, on account of the possibility of the Grey Mongooses of
Chamba and Kangra proving to represent another race of H. edwardsti
distinguished by ite larger size from nyula and ferrugineus.

* One Kangra skull, marked ¢, is 81 mm. ; but it has all the characters
of a & skull, and probably I think bears a wrong label.

+ The synonymy of this mongoose is very involved. As indicated
above (p. 9) I disagreed with the opinion of Wroughton and Thomas
that edwardsii was given to the North India race of this species because
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Mungils (Kanarese) ; Yentaws, Mangisa (Telegu); Mungsi,
Antur (Waddari and Haran Shikaris); Kera Hon-Kera
(Coorg) ; Koral (Gond). .

Locality of the type of edwardsii, “ East Indies”; of
Jrederici and malaccensis, Malacca ; of pondiceriana, Pondi-
cherry ; of carnaticus (==ellioti Wrought.), Dharwar.

Distribution —WESTERN INDIA south of the Narbada River
from Ratnagiri to Travancore and Madura ; EASTERN GHATS.

Distinguished on the average in its unfaded coat from
nyula by its darker general tint owing to the blackish or blackish-
brown bands in the hairs being more extensive than the whitish
or buffy-white bands. The coat also is shorter, about 40 mm.
or a little over; the wool is dark, usually olive-grey, but
often with a strong ochreous tinge ; there is typically some
red on the head and ears, but this is variable in amount ;
the legs are darker or lighter brown and grizzled, the tail-tip
is pale ochreous, and the underside is usually, but not always,
speckled with black or brown. The skull is the same average
size as in nyula.

This description applies generally to a large number of skins
collected between January and October in the following
western localities :—Ratnagiri ; Dharwar, 2,000 to 2,500 ft. ;
N. Kanara, 1,900 ft. ; N. Coorg, 3,555 ft. ; S. Coorg, 2,000 ft. ;
Seringapatam, 2,340 ft.; Cochin; 1,500 ft.; Nilgiri Hills,
3,500 ft. ; Trivandrum in Travancore ; High Wavy Mountain
in Madura. Of these the Travancore skins are practically
indistinguishable from those of the Ceylon race, lanka . and

Edwards’s figure and description agree better with the South Indian
race, which consequently takes that name. Desmarest gave the name
frederici to a specimen from Malacca described and figured as ** La
Mangouste ”” by F. Cuvier and Geoffroy (Hist. Nat. Mamm. pl. 189,
1819), which subsequently those authors (Suppl. Tabl. Gén. p 3. 1842,
of the same work) named Herpestes mungo. Fisher’s malaccensis was
based upon the same specimen. Gervais' name pondiceriana was
apparently intended for a specimen from Pondicherry mentioned in 1819
by Cuvier and Geoffroy as ** La Mangouste *’ in their work cited above.
These three names frederici, malaccensts and pondiceriana antedate
the inadmissible name ellioti Wroughton, and carnaticus which Thomas
substituted for it. Blyth, and following him Jerdon, adopted malac-
censis for the common Grey Mongoose of Bengal as being the oldest name
known to them ; and Kloss (Journ. Fed. Mal. St. Mus. vii, p. 123, 1917)
identified as Mungos mungos, a specimen he captured at Larut, near
Perak, in the Malay Peninsula, evidently regarding it as referable to the
Indian Grey Mongoose. But there is a skin in the British Museum
collected by Dr. Cantor in Wellesley Province, and identified by him as
Herpestes griseus, which I am unable to distinguish from the South
Indian race, typical edwardsii as I believe. 'This mongoose is believed
to have been imported into the Malay Peninsula from India, probably
from Madras. This explanation of its presence there is almost certainly
the true onse, since no mongoose resembling edwardsit has been recorded
from Burma. '
c2
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the skins from Madura are very like typical nyuls. On the
whole skins from the following localities, mostly in the Eastern
Ghats, are also paler than those from the Western Ghats,
and intergrade with nyula :—Kurnool, the' Palkonda Hills,
1,500 ft. ; the Vontimitta Range, 325 ft.; the Dharmapuri
Range, 850 ft.; Tirthamalai, Salem, 3,000 ft. ; the Denkani-
kota Range, 3,062 ft. ; the Shevaroy Hills, 4,500 ft. ; and the
Palni Hills, 3,000 ft.

The flesh-measurements (in English inches) of some speci-
mens, showing the largest and smallest in both sexes and the
variations in the length of the tail, are as follows :—

Head and Hind
body. Tail. foot.
Dharwar (carnaticus type): ad. & ...... 193 16¢ 33
Dharwar; ad. & ....coovvveviiiian.s 173 16 3
Cochin; ad. @ ....ovviiinevnnnnainnnn 183 15§ 23
Kurnool,ad. & ...t 173 164 3%
S.Coorg; ad. @ .. .ovviiiiiiiiiiiiann 17 i4 3—
Kurnool; ad. & ..........ooiviiiit, 164 16§ 34
Trivandrum; ad. & ......covnnaaL. 15% 13} 2%
Kurnool; ad. @ ....cciiveriieninnnnn 16 14% 2%
Dharwar: ad. @ ............ ... ..., 153 158 24
N.Coorg; ad. 2 ......cvvvvnivnnnn... 153 13 24
Palkonda Hills; ad. @, ................ 14§ 14 3~
Trivandrum ; ad. @ .....ocovvieveinn, 14% 133 2¢

The average length of the head and body in 12 33 is 174 in.,
of 10 22 153, The usual weight of 33 is from 3 to 4 1b., of Q¢
from 2 to 2§ Ib. ; but a 3 from Madura was 6 1b. and a @
from Ratnagiri 4 1b.

51 d. Herpestes edwardsli lanka (Wroughton). The Ceylonese
Grey Mongoose.

Herpestes griseus, Kelaart, Prodr. Faun. Zeyl. p. 41, 1852.

Herpestes mungo, Blanford, Mamm. Brit. Indﬁ). 123, 1888 (in part).

Mungos lanka, Wroughton, Journ. Bomb. t. Hist. Soc. xxiv,
p. 53, 1915.

Herpestes lanka, Phillips, Man. Mamm, Ceylon, p. 177, 1935,

Herpestes edwardsii lanka, Pocock, Journ. Bomb. Nat. Hist. Soc.
xxxix, p. 224, 1937.

Vernacular—Mugatiya (Sinhalese) ; Kiri or Kiripulle
(Tamil) ; Keerie (Jaffna Tamil).

Locality of the fype, Cheddikulum, N.P., 177 ft., Ceylon.

Distribution—CEYLON, confined to the low country dry
zone (Phillips).

Very closely resembling the typical S. India race of H. ed-
wardsii, but distinguished by the contour-hairs being on the
average at least shorter and more finely speckled and by
there being on the average less red on the head and feet, and
by the wool being less richly tinted in the fresh coat. There is
evidence also that i may be smaller and have a shorter tail.
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The differences between this race and the South Indian
form are too trivial to be granted specific value. The four
skins I have seen, namely the type from Cheddikulum
(Mayor), November 12; two from Tammanewa, N.C.P.
(Mayor), May 3 and 9, and one undated, without special
locality, are much alike, varying slightly in the tint of the
speckling ; the wool is scanty and drabby grey, without the
ochreous tinge common in the 8. Indian race; there is no
trace of red on the head, ears, feet or elsewhere, and the coat
is only up to about 30 mm. The similarity in colour and coat
in specimens collected in November and May suggests that the
seasonal differences are slight or non-existent. Phillips,
however, says that the feet and head have a slight tinge of
red. The skull is approximately as in edwardsis.

The following flesh-measurements (in English inches) were
recorded by Phillips :—

Head and Hind
body. Tail. foot.
Ad. 3 ...l 184 13} 3—
Ad. @ ovviiiniiinnn. 15¢ 12 23
Av. 49 ......hl. 14 104 24

The type of the race, a young adult 3, is a little smaller
than the largest Q in the British Museum from Tammanewa,
which agrees closely with Phillips’s largest Q.

Habits.—According to Phillips this mongoose is common in
the low country dry zone in the island, occurring as far
south on the west coast as between Puttalam, N.W.P., 27 ft.,
and Chilaw and inland at Dambulla, C.P., 500 ft. ; but in the
east its range extends southwards throughout the Eastern
Province, skirting the Uva Hills, to Palatupana, S.P., 20 ft.,
where, however, it is not common.

In diet it is omnivorous, supplementing its normal food of
small living animals of most kinds with carrion and some
fruits and roots. Like its Indian allies it is easily tamed
when caught young, and is consequently often seen in a semi-
domesticated state about bungalows, which it keeps clear of
rats and other vermin, or in the hands of snake-charmers
to display its prowess in contests with cobras*; but in
captivity it has to be kept under restraint on account of
destructiveness to the poultry of its owner or of his neighbours.

It hunts more by day than night, and may be seen, either
singly or in couples, mostly in the early morning and late
evening, in the jungles, open fields, or along hedges and streams.
When alarmed it quickly scuttles to shelter in the undergrowth
or any convenient ant-hill.

. * Phillipa's opinion about its snake-killing propensities in the_wild
is recorded below (p. 58). i
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There seems to be no regular breeding season. The young,
generally two in number, are born in a burrow dug by the
parents in a bank or low ant-hill.

52. Herpestes smithit Gray. The Ruddy Mongoose.
(For bibliography and synonymy see under the subspecies.)

Distribution.—CENTRAL and SouTHERN INp1a ; CEYLON.

Very closely related to H. edwardsii, but distinguished by
its slightly larger size, the black-tipped tail, generally darker
colour and generally more pronounced tendency to redness,
although never so red as in the typical ferrugineus-mutant of
that species. In the slightly larger skull the occipital and
sagittal crests are at least on the average less strongly
developed *.

The two races, here admitted, may be distinguished as
follows :—

a. Tail longer, sometimes longer than head and body ;
more grey and less red on the average in the general

colour, (Indiga.) ..... ..ot rnan. smdthii, p. 22.
a’. Tail shorter, never so long as head and body : more

red and less grey on the average in the general {p. 25.

colour. (Ceylon.),.............ocvvviiiinnnn, zeylanius,

52 a. Herpestes smithii smithii Gray.

Herpestes smithii, Gray, Charlesw. Mag. Nat. Hist. i, p. 578, 1837 ;
id., Proc. Zool. Soc. 1851, p. 131, pl. 30; id., Proc. Zool. Soe.
1864, p. 565 (Calictis).

Herpestes thysanurus, Wagner, Miinch. Gel. Anz. ix, p. 440, 1839 ;
id., Saug. Suppl. ii, p. 301, 1841.

Herpestes elliotr, Blyth, Journ. As. Soc. Beng. xx, p. 162, 1851,

Herpestes jerdonii, Gray, Proc. Zool. Soc. 1864, p. 550.

Herpestes torquutus (Elliot M8.), Kelaart, Prodr. Faun. Zeyl. p. 40,
1852 ; Jerdon, Mamm. Ind. p. 136, 1867.

Herpestes monticolus, Jerdon, Mamm. Ind. p. 135, 1867.

Henrpestes smithit rusanus, and canens, Thomas, Journ, Bomb. Nat.
Hist. Boc. xxviii, p. 25, 1921.

Vernacular—Konda Yentava (Telegu).

* In 1937 Isuggested the possibility of this mongoose being &' habitat .-
mutant ”’ of the common Grey Mongoose (H. edwardsii), its typically
darker, ruddier hue being associated with life in denser jungles ; and
I stated that in some African mongooses the tail-tip varies individually
from black to pale. But having seen no intermediates between the two,
I adopted, as in this volume, the prevalent view thal they represent
distinet species. Nevertheless Dunbar Brander (* Wild Animals in
Central India,’ p. 275, 1927) wrote of these two mongooses as follows :-—
** These two animals have the same habits, and although some specimens
are easily recognizable, others seem to be intermediate between the two
and are difficult to classify. H. mungo [=edwardsii] is much the com-
moner.” This forcibly suggests that the two kinds actually intergrade
in Central India. But until specimens come to hand for examination
it seems better to regard them as specifically different.
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Locality of type of smithii unrecorded, but *“ near Bombay
according to Thomas; of ellioti, the Carnatic; of jerdonii,
*“ Madras ”’; of torquatus, ** 8. India”’; of monticolus, inland
from Nellore ; of rusanus, Sambhar, Rajputana ; of canens,
Mt. Abu, Rajputana.

Distribution.—CeNTRAL and SourHERN INDIA from Rajpu-
tana, eastward to BENGAL, and southwards through the
EasterN and WESTERN GHATS.

In his revision of this species (Journ. Bomb. Nat. Hist. Soc.
xxviii, p. 23, 1921) Thomas admitted four races in Hindo-
stan * .—(1) The typical form, smithii, with ellioti and torquatus
as synonyms, ranging from Hoshangabad to the Nilgiri Hills
in Western India ; (2) jerdoni, with monticolus as a synonym,
from the Eastern Ghats; (3) canens from Mt. Abu in S.W.
Rajputana and Hazaribagh; (4) rusenus from Sambhar in
Rajputana. A few specimens from the Eastern Ghats have
been received at the Museum since Thomas wrote ; but on
the available evidence it seems to me that the difference in
coloration between his smithit, canens and jerdons are due to
seasonal changes in the coat, a phenomenon which he did not
consider ; and his race rusanus was based upon a single
specimen with a small skull.

As in the last species, there is often a noticeable difference
in colour in skins collected at the same or nearly adjoining
localities and at the same time of year; but winter and
summer skins differ profoundly in the texture of the contour-
hairs, the presence or absence of the wool, as well as in colour,
owing to the bleaching of the dead coat before being shed.

In the type, no doubt an early winter skin, the contour-
hairs on the rump are about 53 mm. long and there is abundance
of dark brownish underwool. The general colour is dark with
black and greyish-white speckling and a reddish cast traceable
in the hairs of the upper side, particularly on the head, neck
and between the shoulders ; the fore leg is dark reddish-brown,
speckled, and the hind leg is brighter red.

In three winter skins from Satara (Prater) one from Medha,
January 11, very closely resembles the type. Another from
the same locality, January 13, is a trifle darker owing to the
pale speckling being buffy-grey, and there is no perceptible
red cast. The third, from Patan, December 11, is still a trifle

* He set aside thysanurus, given by Wagner to a mongoose with
a black-tipped tail, said to have come from Kashmir, because no
mongoose with that feature has since been recorded north of Rajputana.
In his opinion apparently the specimen might have come from Africa.
Wagner’s record is worth bearing in mind ; but pending the discovery
of such a mongoose so far north in India the name may be added to the
synonymy of smithii, as was done by Blanford, to get rid of it, at all
events temporarily.
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darker for the same reason, without appreciable red, and tl.xe
legs are much darker, brown without any rusty hue. A skin
from Khandala, Poona District, 2,500 ft. (Gosse), April 14,
is paler than the three from Satara, the pale speckling in the
hairs being more extensive and clearer, the coat is longer,
about 60 mm. instead of a little over 50, and the underwool
scantier ; there is no appreciable red cast and the legs are
dark without rusty hue, as in the Patan skin. The differences
between this skin and the others may be suspected to be due
to its being in late winter coat.

The type of rusanus from Sambhar, Rajputana (Adams and
Hume), in winter coat, January 13, is inseparable from the
Satara series; but the type and topotype of canens from
Mt. Abu, Rajputana (Crump), in summer coat, June 2 and 3,
are much paler owing to the pale bands in the contour-hairs
being more extensive and whiter ; these hairs also are notice-
ably harsher, and there is hardly any wool at their base. The
marked differences between these skins and the one from
Sambhar are, I have no doubt, purely seasonal.

A skin from Rorighat, Hoshangabad, 2,500 ft. (Crump),
March 9, in winter coat, is like the Satara and Sambhar skins ;
whereas one from Lohra, Hazaribagh (Crump), May 2, in
summer coat, closely resembles the Mt. Abu skins but has
some red on the head and nape.

Two old skins from the hills inland of Nellore, one being the
lectotype of jerdoni Gray (=monticolus Jerdon), are thin
coated, apparently summer skins, with the pale annulations
soiled, the dark anmulations faded, so that they are less
sharply speckled than fresh skins. [t was upon the evidence
of these two skins, with another old one very like them
labelled * Madras,” that Thomas concluded that representa-
tives of this mongoose from the Eastern Ghats are racially
distinguishable from typical smithii from the Western Ghats.
It is needless to describe individually a large number of skins
from south-eastern India, collected mostly by Baptista at
Kurnool and in the Palkonda and Vontimitta Ranges, these
hills being inland of Nellore, whence the type of jerdoni came.
Only a few need be noticed. Onc from Dasarladoddi in the
Palkonda Hills, June 26, one from Madhavaran in the Vonti-
mitta Range, August 9, both in summer coat, agree very
closely in colour with the skins from Mt. Abu, Rajputana,
but are longer and less harsh in the coat. One from Salem,
just south of the Shevaroy Hills, April 23, is also very similar ;
but one, undated, from the Shevaroy Hills (W. M. Daly)
is almost an exact match of the skins from Satara and from
Sambhar in Rajputana. Finally, two skins from the Nilgiri
Hills (Phythian Adams) are like the last
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The flesh-measurements (in English inches) and weights
(in 1b.) of some specimens are as follows :—

Head and Hind
Locality and sex. body. Tail. foot.  Waeight.
Mt. Abu (canens type); ad. & . 174 164 33 4
Mt. Abu; ad. 3 ............. 17 17 31 33
Hoshangabed ; ad. & ....... 164 164 3% 34
Satare, Mehda; ad. & ....... 184 17 3% 6
Satara, Patan; ad. & ....... 17+ 15 34 (]
Poona, Khandala; ad. & ..... 16} 15 3% ——
Kurnool, Diguvametta ; ad. & 17¢ 15 33 —
Kurnool, Diguvametta ; ad. & 16 16 32 2}
Palkonda Hills ; ad. &........ 174 16 3% 4}
Vontimitta Range; ad. 3 .... 18 18 3% 4
Yontimitta Range; ad. 8 .... 17} 18 3% 33
Hazaribagh, Bengal; ad. @ ... 154 16 3+ —_—
Palkonda Hills; ad. @ ....... 17¢ 154 33 33

This table shows that the tail in this race is about as long as
the head and body. It may be as much as about 1 in. longer
or 2 in. shorter.

In the following table (p. 26) the skulls are listed to show
the range in condylobasal length regardless of geographical
distribution. 1t may be noted that the difference between
the skulls of the types of canens and of rusanus, upon which
Thomas mainly relied for distinguishing the two alleged races,
is exactly the same as the difference between two 3§ skulls
of H. edwardsti edwardsti from Kurnool and as two @ skulls
of the same race from the Vontimitta Range. 1t also shows
that the skulls of typical H. smithi: smithis are on the average
a little larger than the skulls of H. edwardsit edwardsis.

52 b. Herpestes smithii zeylanius Thomas.

Herpestes rubiginosus, Kelaart, Prodr. Faun. Zeyl. p. 43, 1852
{not Crossarchus [ = Herpestes) rubiginosus Wagner).

Herpestes smithit, Blanford, Mamm. Brit. Ind. p. 126, 1888
(in part).

Herpestes sinithii zeylanius, Thomas, Journ. Bomb. Nat. Hist. Soc.
xxviii, p. 23, 1921 ; Phillips, Man. Mamm. Ceyl, p. 188, 1935
(misquoted as zeylanicus); Pocock, Journ. Bomb. Nat. Hist.
Soc. xxxix, p. 228, 1937.

Vernacular.—Hoétamba  (Sinhalese) ; Kiri or Seng-Kiri
(Tamil) ; Seng-Keerie or Raja-Keerie (Jaffna Tamil).

Locality of the type of zeylanius, Mankeni, E.P., Ceylon.

Distribution.—CEYLON, both in the dry and wet zones of the
low country and in the hills up to about 4,000 ft. (Phillips).

Distinguishable from the typical continental Indian form
by its shorter tail and by being a little darker on the average,
never so grey as the greyest skins of the latter, and the reddest
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a little redder, but some skins, both “ grey ” and “ red,” are
practically indistinguishable in colour from Indian skins.

From the following table of flesh-measurements (in English
inches) and the weights (ip 1h.), taken from skins in the British
Museum and from Phillips’s records, it may be seen that
although the head and body in zeylanius are about the same
length as in the typical Indian race the tail is on the average
shorter, and is always shorter than the head and body, by
nearly 4 in. (100 mm.) in some cases. This also applies to
several additional subadult specimens, collected by E. W.
Mayor, which are not included in the table.

Head and Hind
Locality and sex. hody. Tail. foot.  Weight.

Phillips's largest ; ad. 3 ...... 18+ 14} 33 +
Wellegalli, S.P.; ad. 3 ....... 17% 163 31 1}
Mankeni, EP.; ad. § ...... 174 15 3 3}
Matugama, W.P.; ad. & ..... 16 134 3+ —-
Phillips’s average of 8; ad. 3 . 16 124 3+ 33
Phillips’s largest ; ad. ¢ ..... 16 143 33 24
Ranna, SP.; ad. ¢  ...... 16 133 3+ —
Mankeni, EP.; ad. & ........ 15 12¢ 3— 3

Kala Oya, NW.P.; ad.; .... 144 134 3+ 23
Phillips’s average of 2; ad. § . 15} 13+ 34 2%

The dimensions of the skull and teeth recorded in the table
(p. 26) are to all intents and purposes the same as those of the
typical Indian race. The skulls are on the average a little larger
than in the Ceylonese Grey Mongoose (H. edwardsii lanka).

Habits.—According to Phillips this mongoose, which may
always be recognized in Ceylon by its manner of carrying its
black-tipped tail upcurled at the end, is, like its Indian ally,
more addicted to thick jungle than most of the other species,
but may also be found in paddy-fields and comparatively
open country, and has a preference for rocky broken ground,
usually taking shelter beneath boulders or in crevices rather
than in burrows ; sometimes, to escape danger, it climbs
trees when rocks are not near at hand. It hunts, often in
couples, both by day and night, mostly in the early morning
and late evening, and, like other mongooses, preys upon small
animals of all kinds, and, having a liking for carrion, feeds
upon putrid carcases it may find in the jungle. In some
places, especially Kalutara, it devours numbers of the large
snail (Achatina fulica), smashing the shells by beating them
on stones, apparently in the same way as mongooses in captivity
have been seen to break hens’ eggs (see p. 60). Of its breeding
habits very little is positively known, but Phillips thinks
the female probably has two or three young and lies up with
them beneath a rock or the roots of a tree.
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53. Herpestes javanieus (Geoffroy).

Ichneumon javanicus, Geoftroy, Descr. de I'Egypte ; Hist. Nat. ii,
p. 138, 1812,

Herpestes javanicus, Pocock, Journ. Bomb. Nat. Hist. Soc. xxxix,
P- 240, 1937.

Locality of the type, Java.

Distribution.—From Persia, through NorTrHERN INDIA
and BurMA to Indo-China, Hainan, Siam, the Malay Peninsula
and Java.

Fig. 3.
A. Side view of skull of adult § Herpestes javanicus pallipes from
Kandahar P

B. The same of Herpestes edwardsii nyula from Nepal.
C. The same of Herpestes fuscus fuscus from 8. Coorg.
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In the British Indian representatives of this species the size
is small, with the tail always shorter than the head and body,
but usually over two-thirds its length ; the coat is always short,
vp to about 20 mm., and soft, often silky, when fresh, and
although the general colour is variable seasonally and indi-
vidually the speckling is always fine, the contour-hairs having
as a rule only five rings, of which two are pale. the subapical
being small, the lower large and conspicuous when the coat is
raised ; the underwool is characteristically yellow at the
summit, sooty at the base, and the legs are about the same tint
as the body, with the paws often paler.

In its general shape the skull is like that of H. edwardsii,
without the bulging forehead, but the posterior chamber of the
bulla is less inflated and scarcely projects below the anterior
(text-fig. 3, A, p. 28).

Although there is a great difference not only in size but in
colour between the western race of this species, pallipes,
and the eastern race, jevanicus, the two are linked by inter-
mediate forms, the Burmese race, birmanicus, coming very near
a Malayan race, perakensts, which connects it with the Siamese
and Indo-Chinese race, exilis, the latter being similarly closely
related to the typical Javan race, javanicus, the largest of all,
very nearly as large as H. edwardsii. The Indian and Burmese
races differ from those found to the east and south-east of
Burma in continental Asia by being, except in the Hainan
race, & little smaller, by having the crown of the head the same
or almost the same tint as the body, and by the complete
absence of red in the pelage. In the others the head is at
least darker, is nearly always some shade of red, and redness
is a very prevalent feature on the body and tail.

53 a. Herpestes javanicus auropunetatus (Hodgson).

Mangusta auropunctata, Hodgson, Journ. As. Soc. Beng. v, p. 235,
1836.

Herpestes nepalensis, Gray, Charlesw. Mag. Nat. Hist. i, p. 578,
1837.

Herpestes auropunctatus, Blanford, Mamm. Brit. Ind. p. 121, 1888
(in part, excluding pallipes and persicus).

Mungos auropunctatus auropunciatus and H. nepalensts, Wrough-
ton, Journ. Bomb. Nat. Hist. Soc. xxvi, pp. 5+-5, 1918,

Herpestes javanicus auropunctatus, Pocock, Journ. Bomb. Nat.
Hist. Soc. xxxix, p. 241, 1937.

Vernacular.—Nul (Kashmir).

Locality of type of auropunctatus, Nepal; of nepalensis,
“ N. India " (Hodgson).

Distribution.—NORTHERN INDIA from Kashmir to Bhutan ;
AssaM, Man1PUR and BENGAL, south of the Ganges as far
south as the Chilka Lake in Orissa.
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A series of skins sent by Hodgson from Nepal attests the
individual variations in this race. The greatest contrast lies
between one in which the general tint is dark brown, with
minute, nearly ochreous speckling, the contour-hairs short, and
the scanty wool brownish, and another which is comparatively
pale, the pale speckling of the longer contour-hairs being
much more extensive and buffy-grey to whitish and the more
Iuxuriant wool greyish-yellow at the summit, dark grey at the
base. The first no doubt represents the new summer coat,
the second the bleached winter coat. Another phase is shown
by a skin which is pale brown, with fine grey speckling. The
best coated of the series has the contour-hairs about 20 mm.,
boldly speckled buffy-yellow and blackish, with the wool
ochreous at the summit, blackish-brown at the base ; the tail
greyer than the body, the legs like the body, with the paws
a little paler and unspeckled ; the underside drabby, the hairs
of the abdomen being browner at the base and showing some
dark speckling. This skin exhibits, { believe, the unfaded
winter coat. The rest of the skins differ in various details,
linking those above described; and the type of nepalensis
Gray, also one of Hodgson’s skins, regarded by Wroughton
as represeting a distinet * species,”’ fits in with the shorter
coated, more finely speckled examples.

Hodgson’s specimens were undated and merely labelled
Nepal, but other skins, dated and localized, from various
districts show that the differences between them are individual
and mostly seasonal. In Nepal the species has been collected
at Katmandu, Gorkha and Yodaveri. At the last locality
Col. Kennion secured two specimens at 7,000 ft., the highest
altitude recorded for this mongoose. Ir Kashmir Col. Ward
collected one at 6,300 ft., others at Kichagkote, 5,500 ft.,
and Col. Stockley sent one from Tral, 3,800 ft. It has also
been recorded from Bhutan Duars, 600 ft., Cooch Behar,
North Kamrup, 300 ft., Golaghat, 250 ft., the Jaintia Hills,
3,000 ft., Cachar, Manipur, and south of the Ganges from
Hazaribagh, Midnapore and Orissa. Only one or two speci-
mens from these districts call for comment. The skin from
Cooch Behar, March, has the pale speckling more silvery
than in the palest of Hodgson’s specimens. One of a pair
from Golaghat is very like it, but has some almost wholly
white hairs on the nape and fore back, giving these areas a hoary
aspect. The skin from Manipur was identified by Blanford
as birmanicus, but it only differs from the skin of typical
auropuncioius from Katmandu, both collected in March,
by having the pale speckling lighter yellow. Similarly the
skin from Orissa (Chilka Survey), the most southern locality
in India for this race, closely matches Hodgson’s pale speckled
Nepalese skins,
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53 b. Herpestes javanicus pallipes (Blyth).

Mangusta pallipes, Blyth, Journ. As. Boc. Beng. xiv, p. 346,
1845, and xv, p, 169, 18486,

Herpestes persicus, Gray, Proc. Zool. S8oc. 1864, p. 554.

Herpestes auropunctetus, Blanford, Mamm. Brit. Ind. p. 121,
1888 (in part).

Mungos auropunctatus helvus, Ryley, Journ. Bomb. Nat. Hist.
Soc. xxii, p. 661, 1914.

Mungos auropunctatus pallipes and helvus, Wroughton, Journ.
Bomb. Nat. Hist. Soc. xxvi, pp. 54-5, 1918.

Herpestes javanicus pallipes, Pocock, Journ. Bomb. Nat. Hist. Soe.
xxxix, p. 242, 1837.

Vernacular—Mush-i- Khourma (Persia) ; Jeraydee ma’l Nak-
kala or Abu alarrais (Arabic).

Locality of the type of pallipes, Kandahar; of persicus,
Mohammerah, W. Persia; of helvus, Deesa in Palanpur,
N. Gujerat.

Distribution.—The deserts of N.W. INp1a; Afghanistan,
Persia and Mesopotamia.

Distinguished on the average from auropunctatus by its paler,
generally greyer colour above and usually whiter colour below.

As in auropunctatus, the colour is very variable seasonally.
Of three skins from Kandahar two (0. B. St. John) are in
winter coat, one being dated February 2. The coat is 17 mm.
long, the wool bicolor, and the pale speckling conspicuous and
whitish ; the third is moulting, has the coat only 10 mm. long,
the pale speckling inconspicuous, with the wool short, yellowish-
olive, and showing between the thinned contour-hairs. Another
skin from Afghanistan (Griffiths) has the coat and wool as in
St. John’s Kandahar skins, but the colour is much darker,
olivaceous, with brownish-black and buffy speckling. The
co-types of persicus are like this skin of Griffiths, and one from
Seistan similarly resembles St. John’s Kandahar skins, thus
justifying Blanford’s opinion that persicus is a synonym of
pallipes.

A number of skins from Khairpur, Larkhana, Jacobabad,
the Karachi district and other localities in Sind, as well as
one from the Salt Range in the Upper Punjab, fit in with the
Afghan and Persian skins and vary similarly. The name
helvus was given to a series of skins from Decesa, Palanpur,
in Gujerat, 450 ft., April 256 and May 5, which are obviously
faded with the moult imminent. Some of them closely match
the skin from Seistan, and may be described as slightly faded
editions of St. John’s Kandahar skins. The type of kelvua,
May 5, is one of the most faded of all, and the partial exposure
of the wool by the thinning of the contour-hairs helps to give
the yellowish appearance on which the race was based. Finally,
some skins from Gwalior agree on the whole better with
pallipes than with auropunctatus.
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53 c. Herpestes javanicus birmanieus Thomas.

Herpestes birmanicus, Thomas, Ann. Mag. Nat. Hist. (5) xvii,
p. 84, 1886, and Proc. Zool. Soc. 1886, p. 58; Blanford,
Mamm. Brit. Ind. p. 122, 1888; Wroughton. Journ. Bomb.

Nat. Hxst Soc. xxvi, pp. 54-5, 1918.
Herp scus bir, rcus, Pocock, Journ. Bomb Nat. Hist.

Soc. xxxix, p. 243, 1937.

Vernacular.—Muwe-ba (Burmese).

Locality of the type, Pegu.

Distribution.—LowER BurMa from Toungoo to Tenasserim.

Distinguished from auropunctatus of Northern India and
Assam by its slightly larger average size, indicated particularly
by the skull.

A series of skins from Toungoo, 100 ft. (J. M. D. Mackenzie),
shows great variation in colour, the darker specimens closely
agreeing with the type from Pegu. Most of them, dating
from May 26 to June 13, have short coats, are dark brown in
colour, with fine pale ochreous speckling, the wool scanty
and not noticeably bicolor. They closely resemble the skins
of nepalensis from Godoveri in Nepal; but one, May 23,
is much lighter, with less black and paler yellowish speckling
almost exactly as in typical nepalensis, and another, August 16,
is lighter than the dast, has a longer coat and consequently
more extensive pale speckling, which is also rather brighter
yellow, and the wool is beginning to be differentiated into the
two normal tints. Finally, one from the Sittang Delta,
40 miles south of Pegu, March 4, is yellower than any, with
a longer coat and broader pale bands, normally bicolor wool,
in all respects nearly matching the better coloured of
Hodgson’s Nepalese series.

The following flesh-measurements (in English inches) of the
largest 3 and @ examples of the three British Indian subspecies
of H. javanicus suggests a gradual increase in size from west
to east :—

Head and Hind
Name, locality and sex. bhody. Tail. foot.
H. ). pallipes.
Larkhana, Sind; ad. ¢................... 124 94 1t
Palanpur, Gujarat ; ad. & ........... PP R & 9% 2
H.j. auropunctatus.
Bhutan Duars; ad. § ................... 13} 104 23
Gorkha, Nepal; ad. ¢ ................... 124 9% 23
H.,j. birmanicus.
Toungoo, Burma; ad. & ................. 144 11§ 2§
Toungoo, Burma : ad. @ ................. 124 10 24

Weights.—A 3 and Q of pallipes from Palanpur were 1} 1b.
and 13 oz. respectively ; a & of auropunctatus from Kashmir
and one from Nepal were 2 Ib.
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There is no appreciable difference between the skulls of
pallipes and auropunctatus, but those of birmanicus are a
trifle larger. Of other skulls of pallipes one adult 3 from
Gwalior has the condylobasal length 65 mm.; the type of
helvus, a young adult 3 from Palanpur, is 63 mm., whereas a
fully adult & from the same locality is 58 mm. An adult @
of auropunctatus from Satpara, Orissa, is 63 mm., as large as
the Q@ from Nepal and larger than the adult § from Khurda,
Orissa.

Intergradation in size of skulls (in mm.) between the British
Indian races of H. javanicus and those occurring farther
to the east is shown as follows :—

Condylobasal length.

P S,
Ad. 3. Ad ¢

nigrifrons from Hainan ........................ 64 61-63
perakensis from Malay Peninsula ................. 75 67
extlis from Siam ....... .. ittt 72-76 66-68
exilig from ADNAIM . ......u.ereeiorrotrneieanan 78--79 704
javanicus from Java ..., 8081 70-73

Of these nigrifrons is about the same size as awropunctatus,
smaller than birmanicus, which links it with perakensis and
exilis, the latter intergrading with javanicus,

Habits of the British Indian races of javanicus.—
J. E. Powell (Journ. Bomb. Nat. Hist. Soc. xxii, p. 620,
1914), who had a captive @ specimen of awropunctatus
at Ghazipur, made some interesting observations on its habits.
It cleared his house of snakes and scorpions, and, in addition
to these, would eat rats, mice, lizards. centipedes, beetles,
hornets, white ants and all kinds of insects except true ants.
He thought the creature was immune to scorpion poison,
but more probably it escaped being stung by its quickness in
killing the Arachnid. Powell’s description of the breeding
of this Mongoose is repeated on p. 60.

It was formerly held that the mongoose imported to the
West Indies to kill snakes and destroy the rats, which were
such a pest to sugar-planters, was the larger common Indian
Mongoose H. edwardsis. But G. M. Allen (Bull. Mus. Comp.
Zool. liv, p. 217, 1911) pointed out that it was a representative
of this smaller species, H. javanicus ; and he told the story of
the shipment of a consignment from Calcutta to Jamaica.
He identified his specimens as H. birmanicus. But the
British Museum has a number of specimens from Jamaica,
St. Lucia, Barbados and elsewhere, and these are referable
to H. javanicus auropunctatus.

Crump, who collected at Deesa in Palanpur the specimens
of pallipes described as helvus, said that in that locality this
mongoose breeds and sleeps in burrows undoubtedly dug by
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itself in the ground, and is diurnal. It is generally a rather
timid, cautious animal, seldom venturing into the open, and
immediately takes cover when danger is afoot, and lies up
under bushes, dodging about amongst the undergrowth
to escape capture.

Cheesman (Journ. Bomb. Nat. Hist. Soe. xxvii, p. 10, 1920),
who recorded pallipes, under the name Herpestes persicus, as
‘“ the common mongoose of the Tigris at least from Fao to
Baghdad,” says that ‘“ the Arab children tame them easily
and sell them as pets for a few annas.” An adult @, killed
at Amara, had full-grown young following her in August.

From the discovery of the skull and other bones of this
mongaocse in the basement of a house in Ur, during the excava-
tion of that extinct city, it seems not unlikely that the ancient
Chaldeans took advantage of the docility of the animal to tame
it as a pet for keeping down vermin.

54. Herpestes fuscus Waterhouse. The Brown Mongoose *.
(For bibliography and synonymy see under subspecific headings.)

Distribution.—S. IND1A and CEYLON.

Size about the same on the average as edwardsii and smithit,
but the tail relatively considerably shorter, only about two-
thirds the length of the head and body, the contour-hairs less
harsh and the upper half or third of the sole of the hind foot
clothed with hair throughout the year. General colour very
variable according to the subspecies, ranging from blackish-
brown with the dark bands in the contour-hairs extensive
and the white very narrow in the typical Indian race, to nearly
uniformly ochreous or sandy with the dark bands reduced to
fine, comparatively indistinct speekling in two of the Ceylonese
races.

In its general form and the shape of the teeth the skull is
very like thav ot edwardsic and smithii, but it is typically less
mnflated in the frontal region, so that the upper surface of the
muzzle is a little less steeply sloped and may be slightly con-
cave. the anterior tympanic portion of the bulla is smaller,
and the external crest a little better developed (text-fig. 3, C,
P. 28).

Analytical Key to the Subspecies.

a. On the average a little larger and more uniformiy

dark brown above and especially below; the tip

of the tail not lighter than therest. (S.India.) ... fuscus, p.36.
a’. Onthe average smaller and paler or brighter in hue,

not 8o brown especially below ; tip of the tail paler

than the rest. (Ceylon.)

b. General ecolour darker, dark speckling con-
spicuous on the back, flanks and tail. [p. 39.
o. Slightly smallerand lessred ............... . . ,
* This name is not appropriate for all the races of the species.
D2
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o’. Slightly largerand redder .................. rubtdior,
b’. General colour not so dark, the dark speckling Ip. 41.
not so conspicuous on the back, obsolete on the
flanks and tail. )
d. Darker and redder, dark speckling on back [p. 43.
blackish and more conspicuous ............. maccarthise,
d’. Paler, straw-coloured, dorsal speckling brown
andfaint ........ . il siceatus, p. 44.

54 a. Herpestes fuscus fuseus Waterhouse.

Herpestes fuscus, Waterhouse, Proc. Zool. Soc. 1858, p. 55;
Jerdon, Mamm. Ind. p. 136, 1867; Anderson, Zool. Res.
Yunnan, p. 184, pl. 8, figs. 1-2 (skull), 18756; Blanford,
Mamm. Brit. Ind. p. 127, 1888, and of subsequent authors.

Herpeates fuscus fuscus, Pocock, Journ. Bomb. Nat. Hist. Soc.
xxxix, p. 230, 1937.

Vernacular.—Sendali- Kera (in Coorg).

Locality of the type, ** India.”

Distribution.—S. INDIA, typically in the hills from 3,000 to
nearly 6,000 ft.

Slightly larger on the average than the Ceylonese races,
with a rather longer, fuller coat, the contour-hairs of the rump
from about 40 to 60 mm., and on the whole a little darker and
less bright in colour, the general hue dark brown or blackish
above, relieved by the fine buff or buff-grey speckling, the con-
tour-hairs with a small black tip and a narrow pale penultimate
band, and below the latter typically two very extensive black
bands separated by a very narrow greyish one, these black
bands always much wider than the pale, although the pro-
portion varies individually to a certain extent; the wool
olive-brown at the summit, darker at the base ;: there is no
red in the pelage, the head and tail being coloured approxi-
mately like the back, although the pale bands of the tail,
the tip of which is like the rest, are often greyer and more
extensive ; the underside brownish, a little paler than the upper
and not so speckled.

The skins examined, including the unlocalized type, form
on the whole a very uniform series, differing individually
a little in tint but a good deal in the length of the coat. They
were collected in the following localities :—Virajpet in S. Coorg,
3,000 ft. (Shortridge), an adult 3 and ¢, January 27 and 30 ;
Ootacamund in the Nilgiri Hills (Gosse), July; Tiger Shola
in the Palni Hills, 5,700 ft. (McCann), an adult & and ¢,
April 24 and 27 ; High Wavy Mountain in Madura, 5,000 ft.
(Prater) ; Primerd in Trivandrum, Travancore (Ferguson);
and ““ Madras >’ (Jerdon).

The & from 8. Coorg is dark brown with fine buff speckling,
the @ is blacker with greyer buff speckling, the contour-hairs
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being just over 40 mm. long in both, The Qotacamund
specimen is very like the 3 from S. Coorg, but the coat is much
longer, close on 60 mm. In the Palni Hills skins the § is
like the @ 8. Coorg skin in colour, but has the coat 64 mm.,
whereas the Q is like the & 8. Coorg skin with nearly the same
length of coat. The Madura skin is like that of the 3 from
8. Coorg, with the coat a trifle longer ; the Travancore skin
has the speckling rather finer and duller than in the others,
with the coat about 53 mm. Jerdon’s undated skin, labelled
** Madras,” was marked by Thomas as doubtless from the
Nilgiri Hills, where Jerdon obtained specimens. It is rather
paler than the others owing to the pale bands on the contour-
hairs, which are 40 mm. long, being noticeably wider. In this
particular it is rather strongly contrasted with the Travancore
skin, and also differs from Waterhouse’s type, which closely
resembles the J from S. Coorg.

The flesh-measurements (in English inches) and weights
(in 1b.) of some specimens in the British Museum are as
follows +—

Head and Hind
Locality and sex. body. Tail. foot. Weight.
S.Coorg; ad. @ ....vvvinnns. 19¢ 12¢ 3% 6
Madura; ad. & ............. 173 124 o 3
Palni Hills; ad. & .. . 164 12 3 3
Palni Hills ; ad. 3 .. 143 10 3 3
S. Coorg; ad. ¢ 164 12 3 33

These dimensions suggest that Coorg specimens are sex
for sex larger than those from the Palni Hills ; but the data
are insufficient to warrant the conclusion that more than one
race is represented. The length of the head and body is larger
on the average than in edwardsii, and the tail is manifestly
much shorter.

The skulls vary comparably to the skins. The two g skulis
entered in the table (p. 38) are not quite the largest and
smallest in length and width. Actually the longest is the
skull of the skin from Madura with a condylobasal length of
89 mm., and the shortest a second skull from the Palni Hills
with the same dimension 82 mm. The widest is that of the
type with a zygomatic width of 49 mm, and a maxillary width
of 18 mm., the condylobasal length being 87, very nearly the
same as in the 3 from 8. Coorg.

Habits.—Very little is known about this race of the Brown
Mongoose. Jerdon stated that in the Nilgiri Hills it inhabits
dense woods. Shortridge, on the other hand, shot his specimens
in 8. Coorg close to human dwellings ; but he reported this
mongoose a8 apparently much more local and less plentiful
in that district than the Stripe-necked Mongoose (H. witticollis),
Virajpet being the only locality where he heard of it.
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54 b. Herpestes fuscus flavidens Kelaart.

Herpestes flavidens, Kelaart, Journ. R. As. Soc. Ceylon, ii, p. 323,
1850 ; id., Journ. As. Soc. Beng. xx, p. 184, 1851 ; id., Prodr.
Fauna Zeyl. p. 44, 1852 ; Ryley, Journ. Bomb. Nat. Hist. Soc.
xxii, p. 108, 1914, Thomas, Ann. Mag. Nat. Hist. (9) xiii,
p. 239, 1924 ; Phillips, Man. Mamm. Ceylon, p. 180, 1935.

Herpestes fulvescens, Kelaart, Journ. As. Soc. Beng. xx, p. 162,
1851, and xxi, p. 348, 1852; Blanford. Mamm. Brit. Ind.
p- 127, 1888 (in part).

? Herpestes ceylanicus, Nevill, Taprobanian, i, p. 62, 1887.

Herpestes fluvidens ceylonicus, Thomas, Ann. Mag. Nat. Hist. (9)
xiii, p. 240, 1924 ; Phillips, Man. Mamm. Ceylon, p. 186, 1935
(ceylanicus).

Herpestes flavidens phillipsii, Thomas, Ann. Mag. Nat. Hist. (9)
xiii, p. 240, 1924,

Herpestes fuscus flavidens, Pocock, Journ. Bomb. Nat. Hist, Soc.
xxxix, p. 231, 1937,

Vernacular.— Mugatiya or Ram-mugatiya (Sinhalese) ; Kiri-
pulle or Karrang-Kiri, sometimes Poo-Kirt or Pambu-Kiri
(Tamil).

Locality of types of flavidens and fulvescens, Kandy ; ceylani-
cus, Trincomalee ; phillipsit, Gammaduwa, E. Matale, C.P.

Distribution.—Throughout the mountainous districts of the
Central Province to over 6,000 ft., westwards to the coast near
Colombo in the wet zone and eastward to Uva in the dry
zone (Phillips) ; also Trincomalee if ceylanicus is a synonym.

A little smaller than the South Indian race, with the coat on
the average shorter both on the body and tail and the pale
speckling typically, but by no means always, a little brighter,
the underside usually not so brown and the tip of the tail
as a rule brighter than its more proximal portion, its long
hairs being more uniformly ochreous or reddish with obsolete
black bands.

It was probably an examination of specimens of this race
that induced Anderson to record fuscus as occurring in Ceylon.
To this Blanford demurred on the grounds that fuscus was in
his opinion replaced in Ceylon by fulvescens (=flavidens),
which he regarded as a distinct species on account of its
much smaller size. He was, however, unacquainted with the
smaller specimens of fuscus and the larger Ceylonese speci-
mens, subsequently collected, showing complete intergradation
between the two in dimensions.

The following specimens in the British Museum, assigned to
this race, show considerable variation in colour :—

Kandy. Two examples collected by White are topotypes
of flavidens. An adult 3 from the ** neighbourhood of Kandy "
(no. 77.11.1.1) is dark brownish in general hue, the pale
speckling of the contour-hairs being almost ochreous, this tint
becoming dominant towards the end of the tail. which has
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the tip reddish. This specimen possibly resembles a specimen
from Newera Eliya which Kelaart recorded as a ‘* much darker
variety than the one from Kandy.”

Another 3 (no. 77.3.14.3), labelled ‘‘ Kandy,” iz much
paler, because the black in the contour-hairs is not so dark and
the palespeckling not so richly tinted and a little more extensive.
Both these skins are undated ; but the difference between them
may be seasonal.

Pattipola, C.P., 6,210 ft. Two adult 3 (E. W. Mayor),
March 2 and 14, were identified by Thomas as flavidens.
They closely resemble the second of the two Kandy skins
recorded above, but are a little darker and have the pale
speckling a trifle finer, in both these respects coming a little
nearer the first of the topotypical examples.

Mousakanda in Gammaduwa, E. Matale, C.P., 3,000 ft.
An adult 3 (W. W. A. Phillips), August 20, is very like the
specimen from Pattipola, but has the pale speckling greyer, not
so yellow, and the tail is not so reddish at the end. This
example is the type of phillipsi Thos.; but according to
Phillips phillipsi cannot be maintained because the pale
olivaceous tint on which it was based is purely an individual
feature. Probably the difference between it and the specimen
from Pattipola is seasonal and due to bleaching of the Gamma-
duwa skin. A second specimen, November 12, from the same
locality, tolerably closely resembles the Pattipola skins, but is
a trifle darker.

Kumbukkan in Uva. An adult ¢ (E. W. Mayor), July 20,
very closely matches the first described darker specimen from
Kandy, but is a trifle darker, the two being more alike than
are the two skins from Kandy except that the tip of the tail
in the Kumbukkan skin is like the rest of that organ and not
dominantly reddish-ochreous. This specimen was identified
by Thomas as ceylanicus Nevill, the type of which came from
Trincomalee. Phillips, unfortunately, was unable to examine
specimens either from Kumbukkan or Trincomalee *. He
therefore followed Thomas and reproduced Nevill’s description
of ceylanicus. I can find nothing in Nevill’s description of
ceylanicus to distinguish it from flavidens; but the final
relegation of ceylanicus to the synonymy of flavidens must await
the discovery of additional examples from Trincomalee.
At all events the Kambukkan skin is more like the darker
Kandy skin than are the skins from Pattipola and Gammaduwa.

The following are the flesh-measurements (in English inches)
and weights (in 1b. and o0z.) of some specimens in the British

* He stated that this mongoose ‘‘ would appear to be uncommon
in that neighbourhood as none haa been seen there recently.”
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Museum, supplemented by others taken from Phillips’s
volume :—

Head and Hind Weight.

Locality and sex. body. Tail. foot. 1b. oz.
Gammaduwa ; ad. 3 ......... 164 11% 3— 2 2
Pattipola; ad. & ........... 16 114 3—- —
Pattipola; ad. 8 ........... 14§ 10¢ 2% 2
Average 5 34 (Phillips) ....... 15 10 3— 2%
Largest & (Phillips) .......... 164 12— 3— 34—
Kumbukkan; ad. 2 ......... 134 113 23 24
Average 4 9¢ (Phillips) ....... 13 9+ 23 1 11
Largest @ (Phillips) .......... 14 9% 24 11

The largest of these specimens are only a little smaller than
the smallest of the South Indian race.

Habits—According to Phillips this is the well-known
mongoose of the tea-planting districts ; but it does not seem
to lend itself to domestication like the Ceylonese Grey
Mongoose (H. edwardsii lanka). It mostly frequents small
patches of jungle or brushwood and grass-fields on the edge
of cultivation, and is only a moderately good climber. It
hunts both by day and night, preying upon rats and other
small mammals, birds, eggs, snakes, lizards, frogs, insects,
and perhaps on fruits and roots. Although a great pest to
poultry keepers, from its custom of killing all the fowls it can
at a time, it is a very beneficial vermin killer on cultivated
estates. The Tamils in some districts accuse it of eating
the fruit of cardamom. It breeds in burrows beneath rocks
and tree-roots, mostly early in the year, but apparently has
no restricted season. There are usually three or four young
to the litter.

54 c. Herpestes fuseus rubidior Pocock.

Herpestes flavidens maccarthiee, Thomas, Ann. Mag. Nat. Hist.
(9) xiii, p. 239, 1924 (in part) ; Phillips, Man. Mamm. Ceylon,
p- 184, 1935 (not maccarthiz Gray).
Herpestes fuscus rubidior, Pocock, Journ. Bomb. Nat. Hist. Soc.
xxxix, p. 233, 1937.
Vernacular.— Mugatiya (Sinhalese) ; Kiri or Kiri-pulle
(Tamil).
Locality of the type, Anasigalla, Matugama, C.P.
Distribution.—* Thronghout the . . . south-west of the island.
generally from about Panadura, 50 ft., in the Western Province
to Matare and Tangalla in the Southern Province,” and very
probably throughout the greater part of the southern portion
of the Western Province (Phillips).
Distinguished from flavidens by being on the average a little
larger and heavier and redder in its general colouring.
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The one well-preserved specimen known to me is the type,
an ad. 3 from Anasigalla Matugama, 100 ft. (W. W. A. Phillips),
January 25, which was wrongly identified by Thomas as
maccarthiz Gray. The coat is full and longish, thicker if
anything than in any of the above recorded skins of flavidens
from high altitudes in the hilly region of Ceylon, and the
general colouring, speckled red and black, is redder owing to
the red rings in the contour-hairs being a little more extensive
and chestnut in hue ; the tail is reddish at the end and the
limbs are dark with fine pale speckling. The only other speci-
men assignable to this race that I have seen was collected at
Yatiyantota, 500 ft., in the Southern Province (E. W. Mayor).
It is a young, undated skin, faded and moulting, with many
of the contour-hairs shed, especially on the belly. Hence the
pale reddish speckling is not so conspicuous as in the type
and is rather less extensive, but the general hue is redder brown
and paler than in the skins identified as flavidens.

In the adoption of this race I follow Phillips, to whom it
was well known : but, misled by Thomas, he identified it as
maccarthiz, the type of which came from Jaffna and represents
apparently a distinct race, as recorded below.

The following flesh-measurements (in English inches) and
the weights (in Ib.) of the type of this race are supplemented by
others extracted from Phillips’s records :—

Head and Hind
body. Tail. foot. Weight.
Matugama (type) ; ad. & ..... 183 113 3 1
Largest & (Phillips) .......... 174 12% 31 4
Average of 10 33 (Phillips) .. 16 11— 34 33
Largest @ (Phillips) ........ 144 104 23+ 2}
Average of 5 92 (Phillips) .... 133 -4 24 2

It will be noted that Phillips’s largest & is as large on the
average as § examples of the §. Indian race and that his
largest @ is about the size of the smallest 3 of that race from
the Palni Hills. The table also bears out Phillips's statement
that rubidior is on the average a trifle larger than flavidens.

The skull of the type, the only one I have seen, is just adult,
the nasal and maxillary sutures being still open. It is
nevertheless well developed, with complete orbits, a relatively
high sagittal crest and a constricted postorbital area. As the
table of measurements (p. 38) shows it is practically as large
as the @ skulls of typical fuscus from the Palni Hills.

Habits.—This mongoose, according to Phillips, closely
resembles the last in its general habits ; but it shows a special
liking for the mounds of the white ants, or termites, that are
plentiful in places it frequents, and when breeding apparently
uses them as shelters for itself and for its young.
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54 d. Herpestes fuscus macearthise (Gray).

Cymictis maccarthiz, Gray, Proc. Zool. Soc. 1851, p. 131, pl. 31.

Onychogale maccarthiz, Gray, Proc. Zool. Soc. 1864, p. 570.

Herpestes flavidens macearthiz, Thomas, Ann, Mag. Nat. Hist. (9)
xiii, p. 239, 1924 (in part).

Not Herpestes flavidens maccarthiz, Phillips, Man. Mamm.
Ceylon, p. 184, 1935 (see above).

Herpestes fuscus maccarthiz, Pocock, Journ. Bomb. Nat. Hist.
Soc. xxxix, p. 234, 1937.

Locality of the type, Jaffna, the northern point of Ceylon.

Distinguished from the preceding races by its generally
more uniformly dark, reddish-ochreous hue above and below,
the dorsal contour-hairs being only indistinetly speckled with
blackish, whereas those of the flanks, belly and tail show
no dark speckling : legs darker, dark brown with pale speckling ;
underwool yellowish-brown, nearly the same colour from base
to summit.

No flesh-measurements are available.

No doubt it was the peculiar coloration of this mongoose,
very different from that of other species of Herpestes, which
induced Gray to assign it originally to Cynictis, a South African
genus with a tolerably uniform, unspeckled tawny pelage.
His subsequent reference of it to a special genus, Onychogale,
was based upon the exceptional length of the claws. But this
character was due to the animal having been kept in confine-
ment in the Zoological Gardens, as pointed out by Anderson
(Anat. Zool. Res. Yunnan, p. 178, 1878). Neither Anderson
nor Blanford paid any heed to the peculiarites of this mon-
goose, dismissing them apparently as untrustworthy on
account of the animal having been kept in captivity. Blanford
also seems to have doubted the truth of Gray's statement
that it came from Jaffna : but it is highly improbable that
either Gray or the collector, Mr. McCarthy, invented that
locality. Thomas, unfortunately, overlooked or ignored the
record. If he had known of it he would probably have
detected the differences between Gray’s type and the specimen
from south-west Ceylon which he identified as maccarthia
(see above), and its resemblance to his type of siccatus. which
he believed to be from Mannar.

The skull of the type and only known specimen is com-
paratively small and poorly developed, although fully adult.
The orbits are incomplete behind, and there is no sagittal
crest, the temporal ridges forming a narrow lanceolate area
on the fore part of the crown and a very low median ridge
behind. Possibly the development of the skull was arrested
by captivity conditions ; but it shows none of the modifications
which normally affect the skulls of mongooses and other
carnivores when reared from cubhood in & menage-rie.

Nothing has been recorded of the habits of this mongoose.
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54 ¢, Herpestes fuseus siecatus Thomas.
Herpestes flavidens siccatus, Thomas, Ann. Mag. Nat. Hist. (Y)
xiii, p. 240, 1924; Phillips, Man. Memm,. Ceylon, p. 187,
1935.

Herpestes fuscus siccatus, Pocock, Journ. Bomb. Nat. Hist. Soc.
xxxix, p. 234, 1937.

Locality of type possibly Aripo near Mannar, N.P.

Most nearly resembling maccarthia, but the general colour
nearly uniformly sandy or straw-like with very faint brown
speckling in the pelage of the back, but more pronounced
on the nape and head ; the flanks, cheeks, belly and tail
without dark speckling; the underfur dark. greyish-brown
at the base, much darker than the yellowish hue of its
summit ; legs darker than the body, brownish speckled with
yellow,

The only known specimen, which has no skull or fiesh-
measurements, was collected by Holdsworth and labelled
Kandy ; but since it is quite unlike other mongooses from that
district Thomas suggested that it probably came from Aripo
near Mannar on the north-west coast of Ceylon, where Holds-
worth is known to have secured other natural history material.
This view is suppofted by the generally pale hue of the pelage,
which suggests an arid habitat. The skin looks like a bleached
edition of the type of maccarthix: except for the sharp contrast
between the dark base and the yellow summit of the underwool.
In my opinion it is not unlikely that the types of these so-called
races will prove to represent seasonal phases of a northern
Ceylonese race, a view favoured by the locality of the type
of maccarthiz ; but I know of no other instance of such a
marked seasonal difference in Herpestes.

Of the special habits of this race nothing is known *.

55. Herpestes vitticollis Bennett. The Stripe-necked Mon-
goose. (Pl. 1)

(For bibliographical references see under the subspecific headings
and elsewhere in the text.)

Distribution.—The WESTERN GuATs and some of the ad-
joining hills of S. INp1a ; CEYLON.

One of the largest of the Oriental mongooses, invariably
distinguishable by a black stripe, composed of soft under-
fur and emphasized by the pale tips of the contour-hairs
above and below it, that runs along the sides of the neck
from behind the ear to the shoulder. The tail, as in fuscus,

* From the account of the Ceylonese races of the so-called Brown
Mongoose (H. fuscus) given above it is clear that there is still much
to be found out about those that inhabit the northern districts of the
island and the neighbourhood of Trincomalee.
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Crab-eating Mongoose (Herpestes urva).
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is only about two-thirds the length ofithe head and body, but,
unlike that species, the tip of the tail is black ; the hind foot
is naked below to the heel at all seasons, and the contour-
hairs are long and coarse, 70 to 80 mm. on the rump, and
variegated with from five to ten coloured bands, usually
a combination of whitish, black and chestnut-red, the red

Fig. 4.

A. Side view of skull of adult & of Herpestes wrva from the Ruby Mines,
Burma.

B. The same of Herpestes vitticollis from S. Coorg.

C. First upper molar of left side of H. vitticollis, showing exceptionally
large cingulum on inner lobe.

D. The same tooth of Herpestes urva, without cingulum on its inner lobe.

especially prevalent and extensive on the tips of the dorsal
contour-hairs, but variable racially and individually in its
incidence and extent. The muzzle is typically blackish, the
head black but grizzled ; the chin and throat dusky and
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grizzled ; the belly brownish or reddish, sometimes with grizzly
specklings ; the legs are mostly blackish ; and the wool of the
back may be olivaceous-grey throughout or buff at the summit
and black at the base.

The skull is considerably larger and altogether more robust,
with deeper zygomatic arches, than that of the foregoing
species ; but the occipital and sagittal crests are less well
developed, so that the dorsal profile is more depressed and
convexly curved behind. The greatest difference, however,
lies in the large size, more conical shape, and lower inferior
projection of the posterior chamber of the bulla, a modification
which results in the occipital condyles, the hamulars and the
upper carnassial teeth being raised higher above a horizontal
surface, when the skull rests upon it. A unique character
of the teeth, which are more robust and less trenchant, is the
presence of a distinet cingulum on the inner lobe of the first
upper molar (m!). There is also a trace of it on m? (text-fig. 4
B. C, p. 45).

This species is the type and sole representative of Gray’s
genus T@niogale (see p. 4).

In 1937, in my paper on the Mongooses of British India
already quoted, T refrained from div iding this species into
named local races. But re-examination of the skins suggests
that two such forms are distinguishable—a southern, the typical
race, characterized by the dominance of chestnut-red on the
neck, body and tail, and represented by specimens from
Travancore and Ceylon, and a northern race, characterized
by the absence of red on the upper side, apart from a tinge
on the rump and tail, and found in North Kanara. These
two races completely intergrade in intermediate localities,
both red and dark grey specimens occurring in the Nilgiri
Hills and Coorg. On the evidence there appears to be a gradual
increase in the development of the red pigment from north
to south, which may be associated with increase in the average
annual rainfall. Blanford noticed that ' Ceylon spocimens
seem more rufous than Indian.” This i true on the average.

53 a. Herpestes vitticollis vitticollis Bennett.

Herpestes vitticollis, Bennett, Proc. Zool. S8oc. 1835, p. 67; and
subsequent authors, including Blanford, Mamm. Brit. Ind.
p- 128, 1888, Phillips, Man. Mamm. Ceylon, p. 190, 19386, and
Pocock, Journ. Bomb. Nat. Hist. Soc. xxxix, p. 235, 1937
(in part).

Crossarchus rubiginosus, Wagner, Schreber, Saug. Suppl. 2,
p- 329, 1841.

Vernacular —Quoki-Balu and Kati-Kera (Coorg); Gal-
Mugatiya or Locu-Mugatyia (Sinhalese) ; Malam Kirs (Tamil)



HERPESTES. 47

Locality of type of witticollis, Travancore ; of rubiginosus *,
‘" East Indies.”

Distribution.—The WESTERN GHATS and other hill tracts
at least from Coorg to Travancore ; CEYLON.

Distinguished by the prevalence of chestnut-red tips to
some at least of the contour-hairs of the upper side from the
neck backwards, the hue increasing in intensity and extent
on the hind quarters and largely or wholly concealing the
annulations of the lower parts of the hairs ; the tail typically
similarly affected.

The following account of some of the skins in the British
Muscum shows the colour-variations of the specimens assigned
to this race.

The type ¥, procured by Philip Poole in the forests about
20 miles inland from Kolun or Quilon in Travancore, is reddish
above from the nape backwards ; on the fore body the hairs
are extensively red at the tip, speckled brown and whitish
below, but on the ramp they are mostly red thronghout with
pale but no dark banding. Another from Travancore (Fry,
no. 86.9.6.1), in good coat and colour, is, like the last, red
from the nape to the black tail-tip but not so extensively,
the base of the hairs being banded black and yellowish,
the black subapical band being conspicuous.

An adult 3 from Shambaganur, 6,000 ft., in the Palni
Hills (McCann), differs from Fry’s Travancore skin in having
much less red. Hence the black and white speckling of the
lower part of the contour-hairs is everywhere more apparent.

Further north great individual variation in colour is shown
by skins from the same locality. In a series of elevenskins
sent to me by Phythian Adams, from the Nilgiri Hills, the
brightest is as intensely and extensively chestnut-red as the
skins from Travancore. The dnullest is a grey skin, speckled
with black and grey over the greater part of the upper side,
the grey becoming slightly buffy on the rump; and on the
middle of the loins above and down the back of the thigh
the hair-tips are reddish, but not sufficiently extensively
to conceal the speckling beneath. The rest of the series
show every gradation between these two skins in the develop-
ment or suppression of the red.

Two additional skins from the Nilgiri Hills (Davison),
one from Kotagiri, are about the average tint of Phythian

* Ag stated above (p. 25) this name was adopted by Kelaart for the
Ceylonese Ruddy Mongoose, and Blanford, following him, set it in the
synonymy of H. smithii. Both these authors, however, overlooked
Wagner's statement, detected by Thomas, that his specimen had
& black spot on cach side of the neck. Not uncommonly in some skins
the stripe is apparently reduced to a large spot when its two ends are
concealed by the overlapping of the pale hairs above and below.

+ Fraser gave a fairly good figure of the type in Zool. Typ. pl. 8, 1846.
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Adams’s series. The grey skins of this lot are hardly dis-
tinguishable from the skins from N. Kanara described below.
It is noticeable that in them the black neck-stripe is thrown
into relief by whiter hairs above and below it.

An adult 3 and @ from Wottekolle, S. Coorg, 2,000 ft.,
January 2 and 5 (Shortridge), differ almost as much as the
extremes of the Nilgiri series. The & is speckled ochreous
and black from the nape backwards, but on the hind quarters
and tail and along the sides of the belly the hair-tips are
extensively bright red, and there are bright red hairs above and
below the black neck-stripe. The ¢ is much greyer, speckled
pale buff and black all over the upper side, with some long
reddish tips to the hairs on the hind quarters and tail, but
nowhere concealing the speckling ; the neck-stripe is set off
by an ochreous tinge. The capture of these two specimens
at the same time of the year shows that the colour-difference
between them is not seasonal. The grev ¢, like the grey skins
from the Nilgiris, come very near the Kanarese skins (p. 49).
A skin from Haleri, N. Coorg (Graham), February, differs
mainly from the g skin from Wottekolle in being speckled
grey and black, and not so bright a red on the hind quarters.

Several Ceylonese skins, mostly from Gammaduwa, C.P.,
3,000-3,4000 ft. (Phillips), vary a good deal in the amount
of redness on the upper side, but agree in a general way
with the more extensively reddened Indian skins, particularly
with Fry’s Travancore skin, but on the average the black
subapical bands on the contour-hairs appear to be more
extensive and more visible as black streaks when the coat is
disarranged : the tail also on the average seems to be less
extensively reddened, quite commonly showing very little
of that colour, but in other skins, particularly one from
Gammaduwa and one from Nuwara Eliya (Holdsworth), it is
extensively and brightly red. There is apparently no record
of grey specimens from Ceylon.

A young cub from Gammaduwa (Phillips) has no red, but
is dark tinted all over, brownish on the fore part of the body,
blackish on the hind part, but evervwhere sparsely speckled
with grey or whitish. ‘

Some flesh-measurements (in English inches) and weights
(in Ib.) are as follows :—

Head and Hind
Locality and sex. body. Tail. foot.  Weight.

South Coorg; ad. & ......... 204 13} 4+ 73
South Coorg; ad. & ......... 204 12§ 4+ 64
Ceylon (Mousakanda); ad. & . 20% 11§ 33 53
Ceylon (Mousakanda): ad. 8 . 20 12¢ 3% 63
South Coorg; ad. 9 .......... 19} 124 3% 6

North Coorg; ad. ¢ ......... 20 10 3% —
North Coorg; ad. 2 ......... 17 12 31 —
Ceylon; ad. @ .............. 19% 124 3¢ 33

Ceylon ; average of 299 ..... 184~ 12~ 3% —
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In this list the measurements of the @ Ceylonese specimens
are taken from Phillips’s volume. The largest 3 he recorded
had a head- and body-length of 20 in., and the average of 4 33
was 19 in.; but there are two adult 3 skins in the Museum
gent by him from Gammaduwa and Mousakanda both of
which measure 202 in. in length of head and body. The dimen-
sions exceed those of the previously described species, apart
from some specimens of H. edwardsii ferrugineus from Kangra
and Chamba, which are probably exaggerated. The weights
also indicate a much more robust species, as might be expected
from the size of the skull, of which the dimensions are given
below.

55 b. Herpestes vitticollis inornatus, subsp. nov.
Mangusta vitticollis, Elliot, Madras Journ. x, p. 103, 1839.

Locality of the type, Chipgeri, N. Kanara, 16,000 ft.

Distribution.—KANARA, but blending southwards with the
typical form.

Very dark grey all over the upper side from the head to the
loins, the contour hairs, which are about 830 mm. or more in
length on the loins, having small dull buff tips and being
otherwise banded black and white, a little red setting in on the
rump and spreading over the grizzled part of the tail and down
the inner side of the thighs : the underwool, which is tolerably
plentiful, is sooty at the base, buff at the summit : the
tail-tip, legs, muzzle and neck-stripe are normally black -
the neck-stripe is not set off by red, but the hairs just above and
below it have more white in them than elsewhere, thus helping
to emphasize the stripe.

This description is taken from the type, a 3 collected by
Mr. A. G. Edie, LLF.S., on December 23rd at the locality men-
tioned above. Its flesh-measurements are :—Head and body
16 in., tail 14 in., hind foot 2} in. [t is obviously a young
specimen judging from the lengths of the head and body
and hind foot. The measurement of the tail, which is
exceptionally long, must have included the hairs at the end.
In the made-up skin the tail seems to be of about average
length.

There are two additional skins in the British Museum.
One is ticketed “Bombay” (Zool. Soc.*), the other is the

* Although entered in the Register as from * India,” I have no
doubt that it was this specimen of which Fraser (Zool. Typ. pl. 6.
1846) wrote :—* The Bombay specimen in the Society’s Collection differs
from those shot in Travancore in having the whole of the body grey
and in this respect agreeing with Mr. Elliot's specimen.” It was
probably shipped from Bombay, but killed farther south on the western
gide of India.

VOL. II. E
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example figured by Elliot. This skin, not measured in the
flesh, but a good deal bigger than the type, seems to be about
the average size of the species. Like the example received
from the Zoological Society it very closely resembles the
type in colour, but is evidently a summer skin, since it has only
an inappreciable amount of underwool.

This race is distinguished from typical wvitticollis from
Travancore by the general absence of red almost all over the
upper side of the body.

North Kanara is probably the northern limit of the range of
H. wvitticollss. In his note on its habits and occurrence in
Cuorg Shortridge said :—'“ Although recorded from North
Kanara by Elliot, vitticollis is probably a rare straggler as
far north as that district.” According to Elliot his specimen
was ** procured in the thickest part of the ghat forest by
accident. It is very rare, inhabits only the thickest wood, and
its habits are little known.”

Habits.—In Coorg, according to Shortridge (Journ. Bomb.
Nat. Hist. Soc. xxii. p. 501, 1913) this mongoose is ‘* not
uncommon but js very much less plentiful and more local
than M. mungo (=Herpestes edwardsit). Unlike most of the
small South Indian Carnivora, vitticollis seems to be less plenti-
ful in the neighbourhood of habitations, and is probably a
typically forest form that has not learnt to become parasitic
on village poultry and house-rats. Like the common species
it hunts a lot by day. One was shot crossing a jungle track
midday.” He noticed that in the living animal the snout
has a slight but characteristic upward curve.

Shortridge also made the interesting observation that the
- sack-like depression beneath the tail is very large and
conspicuous,” more so than in H. fuscus and edwardsis.
This has an important bearing on a note by Phythian Adams
(Journ. Bomb. Nat. Hist. Soc. xxxiv. p. 1054, 1931} about
a specimen killed by his dogs in thick bush on the bank of
a stream at 7,500 ft. in the Nilgiri Hills. ** After the tussle
1 found the coat of all three dogs reeking with a musky scent,
which lasted for some time in spite of their rolling in the
water.”” Phythian Adams attributed this to discharged urine.
No doubt it was due to the secretion of the anal glands ejected
to deter the dogs. As recorded below (p. 56) H. urva also
has this habit, and both species are distinctively marked
with a stripe on the neck, suggesting that this mark is for
ready recognition. Kinloch, who watched a pair of H. vitti-
collis in the Nelliampathy hills, described the black neck-
stripes as “ very conspicuous”’ (Journ. Bomb. Nat. Hist.
Soc. xxix. p. 553). Not improbably the bright chestnut.-red
colour of most skins of this Mongoose serve the same end.
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In Ceylon, where it is called the Badger Mongoose, this
species, according to Phillips, occurs exceedingly locally both
in the wet and dry zones of the hills and low country, up to
7,000 ft. in the Horton Plains, 3,000 ft. around Gammaduwa,
both in the C.P., and as low as 20 ft. along the banks of the
Menikganga, near Yala, S.P., where it is not uncommon,
It has also been recorded from near Kanthalai, 50 ft., in the
N.C.P., and one was shot in the Kalutara District of the W.P.

It is seldom seen anywhere near human dwellings, and is
often found on the banks of rivers or near swamps, seldom
far from water, and spends much of its time grubbing about
in soft, damp soil. It preys upon mouse-deer, hares, bandi-
coots, rats, jungle-fowl, small birds and their eggs, reptiles,
insects, certain roots, and probably, Phillips thinks, on frogs,
fish, and freshwater crabs. ]

A female with three cubs, just able to move, was dis-
covered on May 22, suckling them on a dry patch of earth
under an overhanging rock amongst a mass of boulders in the
jungle. The young stay with the parents until well grown.

55 c. Herpestes urva Hodgson. The Crab-eating Mongoose.
(PL. 1.)

Qulo urve, Hodgson, Journ. As. Soc. Beng. v, p. 238, 1836.

Urva cancrivors, Hodgson, Journ. As. Soc. Beng. vi, pp. 5614,

Mesobema cancrivore. Hodgson, Journ. As. Soc. Beng. x, p. 910.

Herpestes urva, Anderson, Zool. Res. Yunnan, p. 189, pl. 9,
figs. 5 & 6, 1878 ; Blanford, Mamm. Brit. Ind. p. 129, 1888 ;
and subsequent authors, including G. M. Allen, Amer. Mus.
Novit. no. 359, p. 8, 1929.

Urva hanensis, Matschio in Filchner's Exp. China-Tibet, p. 190,
1907.

Herpestes wrva annamensis, formosanus, and sinensts, Bechthold
Zeitschr. Saug. xi, pp. 150-2, 1936,

Vernacular.-—Arva (Nepalese) ; Mice-ba (Burmese).

Locality of type of wrea and cancrivora, Nepal : of hanensis,
Hankow ; of annamensis, Phu Qui, Annam : of formosanus,
Formosa ; of sinensis, Kuangtung.

Distribution.—NEPAL, Assam, and Burma to N. China
including Formosa and Hainan, Laos, Tong-king : also Annam
and the northern part of the Malay Peninsula.

A large mongoose, with a comparatively short tail, not more
than two-thirds the length of the head and body, a stripe of
white contour-hairs extending from the corner of the mouth
to the shoulder, and the sole of the hind foot hairy ncarly
down to the hallux. General colour above black and white,
the contour hairs white at the tip to a varying extent, when
extensive giving a badger-like appearance to the pelage, the
subterminal band extensively black, the under hair ochreous
or rusty, dark grey close to the skin ; tail with its base like

E2
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the back but becoming progressively ochreous or flavous
towards the tip ; head blackish or brown, speckled, contrasted
with the brown muzzle ; belly brown, speckled, some black
on the chest and hind throat, but fore throat, chin and lower
cheek white ; legs black with very little speckling.

Skull much more robust than in edwardsii, smiths, and

Fig. 5.

A. Lower side of right fore foot of Herpestes urva.
B. The same of right hind foot.

{Drawn from dried skin from South China.)

Juscus, its dorsal profile very like that of witlicollis, the
occipital and sagittal crests being weak so that it is sloped
posteriorly, but the bulle and teeth, although the teeth are
a little larger, much as in the three first-mentioned species
(text-fig. 4, A, D, p. 45; also fig. 2, p. 6).
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The following notes on skins in the British Museum are
added to show the individual variation, seasonal and otherwise,
and to justify the synonymy given above.

Nepal. Four of Hodgson's specimens show great variation
in colour. One is well coloured, the contour-hairs, 58 mm. long,
being black and whitish, the plentiful wool bright buff, or
ochreous at the summit, dull brown at the base ; the hairs
of the ventral surface are brown turning to grey at the base ;
the legs blackish with a little pale speckling above the paws ;
the tail like the back at the base, becoming more and more
ochreous towards the tip, but the hairs are short and broken
here and may have been grev-tipped. A second, marked
** cotype,” is a moulting skin in dead coat, with the wool quite
pale yellowish-white at the summit and tail not nearly so
ochreous. A third, also a co-tvpe, is like the last, but has
the legs chocolate and the dark bands of the contour hairs
deep brown, not so black. The last offers the greatest con-
trast to the first, there being no yvellow in the contour-hairs
or in the wool which is sooty grey : the hairs of the tail are
yellowish-grev at the base, then black with a grey tip.

Of two from Gorkha, N.W. Nepal (Baptista), one, November
26, agrees closely with Hodson's first, the other, December 20,
has the white tips of the contour-hairs more extensive, and
the wool not quite so rich. Another from Nepal (Inglis)
is duller in its wool, like Hodgson’s co-types.

Darjeeling. A skin from Pashok (Crump), 3,000 {t.,
October 6, is like the (forkha skin of December 20. One from
Hagimara, Bhutan Duars, 600 ft., February 23, closely matches
Hodgson’s richly coloured skin; but onc from Rajapara,
S. Kamrup, 600 ft., November 17, has very little bright tint
except on the tail-tip. and fits in with Hodgson’s duller skins.
So also does one from Tura in the Garo Hills, 1,300 ft., the
date being uncertain.

An old § from the Naga Hills, Assam, 6,500 ft. (Frost),
February, is dark grey, the hair-tips being whitish, the under-
colour ochreous and the tip of the tail rusty ochreous, the coat
being 70 mm.

An undated skin from Sadya, N.E. Assam, has a full long
coat, about 70 mm., and has the rich ochreous under-colour
of the Darjeeling skin, but the tips of the contours are more
extensively white.

Burma. An undated skin from north of Mogaung, near the
source of the Chindwin River (Capt. Abbey), is well coloured
like the skin from Sadya, but has the under-colour darker
almost rusty ochreous, a yellow wash on the tips of the contour-
hairs of the back and the hairs of the tail mainly ochreous.
One from the Chin Hills, November 13 (Hopwood), is very
different from the last, being dull coloured with the wool
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drabby and the white tips of the contours small. One from
20 miles NW. of Kindat, 600 ft. (Mackenzie), April 19,
is apparently moulting, there being no wool on the back but
abundance on the flanks and purplish-grey in colour. An
adult 3 from Thaudaung, near Toungoo, 4,500 ft., April 7,
is very like the skin from Sadya, with a similar faint yellow
wash and almost ferruginous-tipped wool. This skin also
resembles the brightest of the Nepal series : but one from
Tharawaddy agrees very well in colour with the duller Nepalese
skingy, although the coat hasonly a little greyish wool.  Finally,
a skin from Rangoon, March 7, has the contour-hairs black
and white and 70 mm. long, and the wool rather dull, greyish-
buff.

The above described skins ranging from Nepal to S. Burma
in British Indian territory are, broadly speaking, so much alike,
and show so many cross resemblances in localities remote
from each other, that it is impossible to sort them into local
races. The same appliex to all the other sking in the British
Museum from adjoining countries outside these limits. One
from Xien Quang Koo, Laos, Jan. 10, five from Backan,
Tong-king, 500 ft., December 17 to January 11, one from
Phu Qui, Annam, 100 ft.. the type of annamensis, Bechth..
all collected by Delacour and Lowe, and correctly, in my
opinion, identified by Thomas and Osgood (Field Mus. N. H.
Zool. xviii. p. 260, 1912) as typical urea, are in well-coloured
winter coat and are inseparable from N. Indian and Burmese
skins. Also the following Chinese skins, one undated from
Tengyueh, Yunnan (Howell), and one from Foochow, March.
one from Fokien, January 7, one from Chung Yang, S. Hupeh,
January, one from Chinteh, Anhwei (Nvanhwei), May, and
three from Bankoro, Formosa, fit in with the Indo-Chinese,
Burmese, and Indian skins. The Chinese skins have a bearing
on the synonymy I have given of H. urra. Hankow, the tyvpe-
locality of hanensis Matschie, lies between Hupeh and Anhwei,
and the likeness between my skins from these two districts
and Indian and Burmese skins of tvpical wrva confirms
G. M. Allen’s opinion that the alleged distinctive characters
of hanensis have no systematic value. My two skins from
Fokien, whence Allen had a good series, also support this view
that the Crab-eating Mongoose of that district is inseparable
from typical wrva : and the agreement between the Fokien
and Tong-king skins hardly admits of a doubt that the Kuang-
tung skins, described by Bechthold as sinensis, represent the
same Mongoose. Three skins from Formosa in the British
Museum I am unable to distinguish by any reliable character
from Hodgson’s Nepalese series. The alleged difference
in the coat, on which Bechthold relied when describing
formosanus, is probably seasonal, if existent. At all events in



56 HERPESTIDA.

immature specimens from Formosa the contour-hairs of the
rump are 65 mm., whereas in tiw% 2a.dul(;, 7N2epalese specimens
in coat they are respectively 62 an mm. .

'%zo%he follovging table of flesh-measurements in English
inches of the few British Indian skins of which the dimensions
were taken have been added those of some examples from
Indo-China.

Head and . Hind
Locality and sex. body. Tail. foot.
Naga Hills; ad. &.........cooiiiiinnn.. 233 16 4
Bagkan, Tong-king; ad. & .........ount, 22 12 4-—
Toungoo, Burma; ad. & «.--......venn.. 20} 13§ 44
Gorkha, Nepal; ad. @ .................. 20% 124 4+
Gorkha, Nepal; ad. © «.coovvvnnnnnninn, 18% 124 4—
Toungoo, Burma; ad. @ ................ 194 12¢ 44
Backan, Tong-king: ad. @ .............. 20% 124 :1—
Phu Qui, Annam ; ad. @ ................ 18% 113 3

There is very little difference between the sexes. It may
be noted that the two Q specimens from Nepal agree respectively
very closely with the two from Indo-China. Of the latter
the one from Annam is the type of annamensis, Becht.

The weight of one of Mackenzie’s Toungoo specimens,
a ? with the head and body 18 in., was 4} 1b. The weight
of an adult § would perhaps be about 6 Ib.

Habits—Although this Mongoose is reported to live in
holes in the ground, and no doubt lies up in rock crevices
or similar places providing shelter, it is more aguatic in its
habits than other species, and feeds chiefly, according to
Hodgson, uwpon frogs and crabs which “‘abound in the
Himalayan and Burmese streams.” That it must also be
a diver and swimmer, fearlessly entering water in pursuit
of fish, is proved by Crump’s repetition of Mr. Lister’s verbal
report to him that at Pashok in Darjeeling a specimen repeatedly
visited a tank stocked with gold-fish. It took many of the
fish, and must have dived from the side of the tank to secure
them (Journ. Bomb. Nat. Hist. Soc. Xxiv, p. 484, 1916). Like
other mongooses, however, it probably preys upon any
mammals, birds, and reptiles that it can overcome, and upon
eggs and possibly insects as well. Since Crump failed to get
even a sight of the species, although he kept a sharp look out
for it in the low valleys in Sikkim, it may be inferred that it
hunts mainly by night.

Since a Q with two young was brought to Mell in S. China,
it may be inferred that the litter is small as in other mon.
gooses.

To Hodgson we owe the interesting observation that this
mongoose makes use of the secretion of the anal glands in the
same way as the skunk and many of the weasel family.
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He described the secretion as ** aqueous, horribly fetid, and
projectile to a great distance by the living animal,” the direc-
tion of the squirted jet being obliquely backward and outwards,
so that its odour is spread as widely as possible *.

Since this protective faculty is associated with the badger-
like whitish-grey hue of the exposed upper side of the body
and of the whole of the tail, accompanied by the conspicuous
white stripe on the side of the neck, it can hardly be doubted
that this mongoose, as 1 suggested in 1911 %, comes into the
category of the Carnivora that are coloured for visibility and
ready recognition, commonly called * warningly coloured.”
This phenomenon is rare in the Zluroid species of the order,
although occurring in some of the Civet family (see vol. i,
pp. 413, 430, 458), but is manifested by many of the British
Indian representatives of the Weasel group.

Fearlessness, such as is shown by the skunk, for example,
is a common characteristic of such animals. Mr. C. H. Pope’s
remark, quoted by G. M. Allen {, that by the Chinese at
Kutsing this mongoose ‘ is sometimes called -~ blind cat’
in reference to its apparent nearsightedness, for it may be
approached more readily than most wild animals,” is corro-
borative evidence of its fearlessness and warning coloration,
not of its nearsightedness. Possibly the habit, also recorded
by Pope, of several specimens when alarmed dashing about
" in circles, one following close behind the other,” is also asso-
ciated with advertisement. Such behaviour is quite unlike the
bolting to cover practised by most defenceless mammals when
danger is afoot.

General Habits of British Indian Mongooses—Although
some special notes regarding the occurrence and mode of life,
mostly recorded by collectors for the Mammal Survey, have
been inserted in the foregoing pages under their appropriate
headings, the following summary of their habits in general
may be added.

* From Hodgron’s description (Journ. As. Soc. Beng. vi, p. 563, 1837)
it might be inferred that this species has no glandular anal sac such
as he described in his auropunctatus, nepalensis, and nywla : and
Dr. Campbell, who on the following page of the same volume described
in some detail the structure of the normal anal glands, each of which
had a large orifice, was as * large as a cherry.”’ and secreted a * whey-
coloured, feetid fluid.” did not mention the sac. I have had no oppor-
tunity of examining a fresh specimen ; but in all the well-made skins
I have seen the anus is surrounded by & wide area of naked skin forcibly
suggestive of the sac.

1 Ann. Mag. Nat. Hist. (8) viii, p. 756.

1 ‘ The Mammals of China and Mongolia.” p. 443, 1938. Mr. Pope's
further remarks cited by Allen about this M}:mgoose being commonly
found near streams in this district and being called the loach-cat in
allusion to its supposed fondness for these fishes indicate identity in
feeding habits between British Indian and Chinese specimens.
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With a few modifications due to differences of environment
the habits of the British Indian Mongooses, at all events
of the commoner kinds, appear to be very similar. Judging
from the large number of specimens collected by the Mammal
Survey, they are a dominant feature in the Carnivore fauna
of the country ; and of all the Eluroid Carnivores they are the
species which most closely resemble in mode of life the stoats
and weasels of the Arctoid section, being alert, active, usually
fearless creatures, with the habit of sitting crect on their hind
quarters to increase their range of vision. Although able
to climb trees to a certain extent, they seldom do so, but spend
most of their time on the ground hunting by day as well as
by night, generally singly or in pairs, and lying up for repose
or breeding in burrows thev dig for themselves in the ground
or in termite mounds or in natural shelters like rock crevices.
They will eat fruit or other vegetable substances to a small
extent, but are mainly predatory, preying upon any mammals,
birds, or reptiles they are capable of killing, upon the eggs of the
last two classes and upon insects, scorpions, and other inverte-
brated animals. Thev have deservedly carned for themselves
a reputation for vermin killing ; and in this respect they are
superior to cats, bechuse theyv can enter the burrows of their
prey or dig it out, and fearlessly attack snakes and other
noxious pests which cats will seldom deal with. Tf captured
young enough they can be easily tamed, and when given the
run of bungalows prove most efficient agents in keeping the
place free of rats, snakes, scorpions, centipedes, and other
objectionable intruders. They have been similarly used for
clearing rats from ships, and the small north Indian species
(p. 34) was in 1872 introduced by Mr. Egperit into Jamaiea
to combat the pest of rats which was inflicting great damage
on his sugar-cane plantation. So successful did the experiment
prove that planters in adjoining islands subsequently adopted
the same policy.

In India they ave especially valued for keeping down
the numbers of poisonous snakes like the cobra, krait,
and Russell's viper. Naturally they kill snakes of all
kinds, and Sterndale records that a tame specimen in his
possession seemed to know instinctively the difference between
venomous and non-venomous species. Combats between
mongooses and cobras, which are often staged by itinerant
showmen, have been repeatedly observed and described, and
the general opinion of eye-witnesses is that the apparently
invariable success of the mongoose is due to its extreme
activity in dodging the snake’s stroke by means of side leaps
and pouncing upon it before it has time to recover its defensive
attitude. But there are certain discrepancies in the accounts
and opinions of these encounters. Phillips, for instance, when
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writing about the Ceylonese race of the Common Grey
Mongoose, expressed his doubts as to its often attempting to
kill large cobras under natural conditions, although admitting
that in captivity it may be encouraged to do so. In his
description of such a fight staged at the Colombo Museum
between one of these mongooses and a very large cobra he
remarked that the mongoose did not ™ appear to be particularly
concerned in avoiding the stroke of the snake or in seizing it
close to the head. It bit the snake whenever opportunity
offered, and at one time held it by the lower mandible.” In
some ﬂxnularl\ arranged fights in southern China between

cobras and the Red-fronted Mongoose (H. rubrifrons), which,
in my opinion, is merely a subspecies of H. javanicus, Pope,

as recorded bv G. M. Allen (Mamm. of China and Mongolia,
p. +42, 19338), noticed that the mongoose attacked the snake
head-on, fearless apparently of bemg bitten on the head, but
took care to keep its body out of reach of the fangs. It
showed no desire to pounce on the back of the snake’s head,
but seized it by the muzzle as it struck, so that the jaws of the
two combatants were often interlocked, the mongoose holding
on and cvery now and then giving a vicious shake, until it
suceeeded in crushing its adversary’s skull.

It is a habit of mongooses when enraged to erect the long
hairs of the body and tail so that their apparent bulk is more
than doubled : and. when a cobra is attacked, this has the
cffect of presenting to the snake’s aim a large area through
which the fangs will pass harmlessly. It is noticeable, too.
that when the coat is raised in this way the coloured bands
run together into alternate dark and light stripes, which when
the mongoose is in rapid movement no doubt blur its outline
and generally decrease ity visibility so as to render the snake’s
aim less certain.  Fischer (Journ. Bomb. Nat. Hist. Soe.
xxviii, p. 274, 1921) noticed that a tame example of
H. edwardsii edwardsii he had at Triplicane, Madras, looked
twice its natural size with its coat raised. When three months
old it killed and ate several frogs. always scizing them by
the head, at least one rat. several scorpions and centipedes,
besides abundance of insccts. It showed a preference for
frogs, rats, scorpions, and fat locusts. It took no precautions
when attacking scorpions and centipedes, and on one occasion
seized and carried about a scorpion whose sting was pressed
against its cheek. It was, on the contrary, very friendly with
the dogs and human beings of the household.

At Porbander, in Kathiawar, E. O'Brien (Journ. Bomb.
Nat. Hist. Soc. xxvi, p. 660, 1919) saw a mongoose (H. edwardsii
nyula) attacking a hedgehog. It kept on scratching and
biting at its rolled-up prey, and after a long time eventually
succeeded in getting hold of some part of it and gradually
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forced the hedgehog to unroll. Thereupon he dragged it
under a bush and finally ate it, beginning with the head.

Fischer concluded that his mongoose was immune to the
poison of scorpions and centipedes. But mongooses are not
immune to snake’s venom. This has been proved experi-
mentally, and might be inferred from the care they habitually
take to avoid being bitten at least in & vulnerable part ; but,
as is the case with some other carnivores, there is less sus-
ceptibility to the poison than is shown by many other mammals,
including man. As Blanford remarked, there is, of course,
no truth in the belief, probably still prevalent in India, that
a mongoose when bitten by a cobra retires to the jungle
to look for a plant known as manguswail, which, when eaten,
acts as an antidote to the venom.

Despite their value to man as vermin killers, mongooses
often cause considerable loss to poultry owners by breaking
into hen-coops and wantonly killing all the occupants. Tamed
mongooses, it seems, cannot be cured of this natural instinct.

According to Sterndale, his tame specimen of the Common
Mongoose, already referred to, dealt with eggs by holding
them between its fore paws, making a small hole in the
narrower end, and suwcking out the contents. In the London
Zoological Gardens I never saw hen’s eggs managed in that
way. The method was to grasp the egg in the embrace of the
fore legs, to lift it some inches by rearing on the hind legs, and
smash one end of it by banging it on the floor of the cage.

Special protective significance of the anal glands is recorded
above in the case of the Stripe-necked Mongoose and the
Crab-eating Mongoose (pp. 50 and 57). There is no evidence
that other British Indian species are similarly endowed ;
but T have frequently seen Indian mongooses in the Zoological
(ardens rub the anal sac against the walls of the cages, as if
with the object of scenting the place with their own perfume,
a habit also practiced by Civets and Palm-(ivets, as recorded
in Vol. 1.

Two somewhat detailed accounts of the breeding of two
species of Indian mongooses may be taken as probably applic-
able in a general way to the rest, allowance being made for
variation in the gestation period.

Powell, as recorded above (p. 34), kept in 1914 a tame @
example of H. javanicus auwropunctatus at Ghazipur. She
paired with a wild 3 on July 11 and produced a litter of three
on August 23, the period of gestation being 43 days, or just
over six weeks. The mother, perfectly tame at other times,
was savage both before and for some time after the birth of
the young, and Powell concluded that under natural conditions
the male leaves the female to herself after pairing and takes
no share in the protection of the young.



HERPESTES. 61

The second account by Frere (Journ. Bomb. Nat. Hist. Soe.
xxxiii, p. 428, 1929) relates to the other species, H. edwardsii
edwardsis, of which he had a @ captured when young at
Cannanone, N. Malabar. In February 1927, when about
9 months old, she took to wandering away from the bungalow,
and in the following May gave birth to a pair of young in the
roof of the dwelling, the period of gestation being at lcast
60 days. Some ten days after the birth she carried one of the
voung, a &, down to the room beneath, and subsequently
appeared with the other, a Q. This soon died ; but the 3
stayed with bis mother until, in September, when he was
about half grown, a second pair of young was produced in
the roof. In this case again the ¢ died, leaving two young 33
with the mother. At the end of October and the beginning
of November the older of the two 33 was seen to couple
with his mother on several occasions, and at Christmas
a third litter of two, 3 and 2, was born, the period of gestation
being again about 60 days. During the first four days of
April 1928 the mother and the first § were seen to couple
again, half a dozen times or more at intervals of a few minutes :
but on April 28 she coupled in the same way with the younger 3,
and produced a pair of young on July 5th, the gestation period
in this case being at least 65 days *. The Q produced her fifth
litter on October 28 or 29, 1928. She thus bred no fewer than
five times in a little over a year and a half, and showed that
she had no definite breeding season.

There is considerable difference in the period of gestation
between the two species, according to these accounts—six
weeks in the case of the smaller javanicus and about nine weeks
in the larger edwardsii. Possibly it is over nine weeks in the
still larger species vitticollis and urva.

* Frere, curiously enough, attributed this litter to the coupling at
the beginning of April, and was puzzled by the coupling of the ¢ nearly
a month later, when he thought she was already in young. His state-
ment that the number of days from April 4 to July § is 60 was clearly
an error —it is over 90.
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Family HY ANIDA.

Distinguished from the other families of Aluroid Carnivores
by the sum of a number of important characters, external,
cranial, and dental. The ear is large, high and pointed, with
simple basal ridges, but no marginal bursa ; the tufts of facial
vibrissse are normal in number, but the vibrissa are not long ;
the rhinarium is large, convex above, with rather deep
infranarial portions and a distinct philtrum dividing the upper
lip. The tail is from about one-fourth to one-third the length
of the head and body ; and the hind quarters are lower and
less powerfully developed than the fore quarters. The legs,
especially the fore legs, are longish and slender ; the com-
pletely digitigrade feet, with only four toes on each, are com-
pact and like those ofsthe typical Canide, the claws being short,
blunt, and not retractile, the toes symmetrically paired, webbed
up to the pads, and beld together by the thickened clastic
edge of the webs; the pads themselves are not oval but broad
and truncated behind, narrowed at the tip, with the outer
edge lightly convex, the inner lightly concave; the area
between these pads and the plantar pad, which is narrow
and cordate, obscurely trilobed and rather deeply and widely
emarginate behind, is very sparsely covered with short hairs
on the webs ; the fore foot is long from the wrist, the carpal
pad, which is small, rounded and nearly median in position,
being set high above the plantar pad, the area between them
being clothed with longish hairs: the hind foot is covered
with hair from the hock downwards, there being no trace
of metatarsal pads (fig. 7, p. 64).

There are no perineal scent-glands, but above the anus
there is a capacious pouch of naked skin into which the enlarged
anal glands open remote from and some distance above the
anus, and numerous supplementary enlarged sebaceous glands
occupy the dorsal area of the pouch between the orifices of the
anal glands and externally to them *. In the genital organs
of the 3 the scrotum is represented merely by a naked obscurely

* This pouch and its glands in the three species of Hymwnas were
described by Daubenton in 1761, by Murie (Tr. Zool. Soc. vi. p. 505),
‘Watson (Proe. Zool. Soc. 1877, p. 369, and 1878, p. 418), Mivart (Proc.

Zool. Soc. 1882, pp. 198 & 201), and myself (Ann. Mag. Nat. Hist. (8)
xvii. p. 330, 1916).
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bilobed area of naked skin just below the naked tract sur-
rounding the anus, and the penis, which is boneless, very long
and protrusible, has its prepuce situated far in advance of the
scrotum. The @ external genitalia vary in the two genera
of this family, as recorded below.

Skull characterized by its short massive jaws and com-
pressed cranial portion, which becomes gradually carinate
from below dorsally to the summit of the sagittal crest ;

".1”\.\/ ’. ',Q,\ A -
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Fig. 6.

A. Head of Striped Hywena (Hyxna hysena), showing especially the large
pointed ears with the greatly reduced crescentic bursa.

B. Anus and external genitalia of ¢ Striped Hyzna, showing the anus
sunk in the closed glandular sac¢, the small scrotum with the
propuce far in advance of it.

C. The same of the @, with the glandular sac expanded above the anus
and the apertures of the two anal glands in the sac above the
orifice with the vulva just below it.

the occipital area also narrow and triangular, with a median
vertical bony crest ; the alisphenoid canal, with the foramen
rotundum opening into it, sometimes complete, with its
posterior orifice, when present, generally very small, but more
usually closed, the variation being the same as in Viverricula ;
the external auditory bone with a tubular bony orifice, as in
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the Herpestidse, but the bullate portion evenly swollen and
without trace of groove marking the position of the partition,
which lies far back and is horizontal, the entotympanic
portion being very small, smaller than in any family of the
Aluroidea * ; the paroceipital process large, projecting below

A. Lower side of left fore foot of Striped Hy®na, with the digits spread,
showing their symmetrical arrangement and the extreme digiti-
grade condition of the foot.

B. The same of left hind foot.

C. Side view of left hind foot with digits in contact.

* Blanford, following the text-books of his time, said the alisphenoid
canal is absent and the bulla undivided in the Hysmnas. Cuvier,
however, stated, quite correctly, in 1837 that the canal may be present
or absent. This I confirmed in 1916 (Proc. Zool. Soc. 1916, p, 442),
and in the same volume g: 303) T had previously shown that the
bulla in all Hy®nas is divi into a larger outer or anterior chamber
and a smaller inner or terior chamber by a strong partition which
only differs from that of other Zluroid Carnivora in being set far back
and horizontal in direction.
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the bulla ; the prepalatine foramina set forwards on a level
with the second premolars.

Teeth highly specialized and adaptively approaching
those of the Felide in number, position, and other particulars,
the upper and lower carnassials (pm% and m,) being set far
back at the point of maximum efficiency of the jaw, and the
inner lobe (protocone) of the upper jutting inwards at right
angles to the axis of the outer portion of the tooth which carries
three large cusps, the first and second stout and conical,
the third or posterior blade-like ; the premolars in front of the
carnassials are much stouter, less compressed and trenchant
than in the Felidwe; the first upper premolar, however, is
comparatively small and functionless, and the first lower
absent ; the canines are relatively smaller and less piercing

than in the Felidee. The dental formula is <. ; , €. ; , pm. ;,
m. " (fig. 8, p. 66).

Genus HYZENA Brisson.

Hyazna, Brisson, Reg. Anim. ed. 2, xiii, p. 169, 1762 ; and of all
recent authors (sensu stricto).

Tvpe, Cunis hyana Linn,

Distribution.—South-western Asia and INp14 ; North Africa
as far south as Tanganyika ; South Africa.

A long crest-like mane extending from the head to the root
of the tail ; pattern, when visible, consisting mainly of vertical
dark stripes on the body and transverse bars on the upper
parts of the legs ; newly born cubs like the parents in colour
and pattern. Vulva normal, situated just beneath the naked
anal area, from which it is separated by a narrow tract of hairv
skin. The upper molar retained, about three times as wide
ax long and situated, as in the Felidax, on the inner side of the
hinder end of the upper carnassial and axially at right angles
to it ; lower carnassial with a distinct conical internal cusp
(metaconid) and a small but quite distinet ** heel,” which closes
against the upper molar.

This description distinguishes Hysna from the only other
genus of the family, Crocuta, represented by the so-called
Spotted Hy®na of Africa. In Crocuta there is no differentiated
dorsal mane, the pattern consists of spots, and the newly-born
cub is uniformly blackish-brown, this tint being gradually
replaced by tawny as age advances, the spots being the
remnants of the original tint. The vulva is elongated and
penis-like *. The upper molar is absent or very small and

* This peculiar modification is the source of the idea that the Spotted
Hyzna is hermaphrodite.
VOL II. ¥



Fig. 8.
A. Lower surface of skull, with the right side of the face omitted,
of Striped Hyena (Hyana Lyana), showing the palate, bulla etc.
and massive dentition, with pm¢ the upper carnassial and m!
the reduced and only upper molar.
B. Lower teeth of the right side of the same, with pm, the fourth pre-
molar, the first being absent, and m, the lower carnassial.
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Woolly Wolf (Canis fupus chanco).
Normal pale phase from Ladakh ; black phase from
Tsomoriri Lake, Kashmir.
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functionless, and the lower carnassial has no cusp on its inner
surface, and the heel is reduced to a narrow ridge-like thick-
ening. It is quite clear that the genital and dental differences
between the Striped and the Spotted Hyznas are much too
great to admit of the inclusion of the two in the same genus.
Equally clearly Crocuta is the more highly specialized of the two.

56. Hysena hysena Linnweus. The Striped Hyena. (Pl I1.)

Canis hysena, Linn., Syst. Nat. ed. x, p. 40, 1758.

Hysna striata, Zimm., Spec. Zool. Geogr. p. 366, 1777,

Hyeena orientalis, Tiedemann, Zool. p. 350, 1808.

Hyeana fasciata, Thunberg, Sv. Vet.-Akad. Handl. i, p. 59, 1820.
Hyseena antiqguorum, Temminck, Ann. Gen. Sci. Phys. 1ii, p. 51, 1820.
Hyzena virgata, Ogilby, Royle’s Illustr. etc., p. 46, 1840 *,

Vernacular.—Lakar-bagha, Lakar bdgh, or Lakra, Jhirak,
Hondar, Harvagh, Taras (Hindi in various districts); Taras
(Mahratta and Sindhi also); Cherak (Sindhi); Aptan (Baluchi);
Renhra (Gond) ; Hebar Kula (Ho Kol); Derko Tud {(Paharia
of Rajmahal); Dhopre (Korku); Kirba and Kut-Kirba (Kana-
rese) ; Diamul gundu (Telegu) ; Kaluthai- Korachi (Tamil).

Locality of the type, Benna Mountains in Laristan, S. Persia.

Distribution.—Northern Africa, South-Western Asia, INDIA.

Dorsal crest sharply differentiated by its much longer
hairs from that of the rest of the coat, which is shorter, often
very short and thin, with little or no underwool. The general
colour varies from pale brown to tawny, buff or white; the
stripes are typically sharply defined, although sometimes
obscure when the coat is longish and disarranged, and the
neck is approximately the same tint as the head and body.
There are three pairs of mammae.

This description distinguishes H. hyzna from the other
species of the genus, H. brunnea, the Brown Hyzna of 8. Africa,
which has the whole body more uniformly covered with long
hairs, so that the crest is not so sharply differentiated, the
general colour darker brown, the stripes less distinet, and the
neck greyish or buffy and contrasted with the dark body and
head. The skull and teeth are also larger than in H. hyana.

56 ¢. Hysna hysena hysena Linnazus. The Persian and Indian
Hysna.
Canis hygna, Linn., Syst. Nat. ed. x, p. 40, 1758.
Hyszena virgata (Hodgson MS.), Ogilby, Mem. Mamm. Himal. in
Royle’s Illustr. ete., p. 41, 1840 (general name for all Striped
Hysenas).

* The names quoted in this synonymy were apparently all introduced
as substitutes for hyzna Linn., mainly to avoid identity between the
generic and specific names (see Matschie, SB, Ges. Nat. Fr. Berlin,
Jan. 1900, and Pocock, Proc. Zool. Soc. 1934, p. 801).

¥2
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Hysena hyena indica, Blainville, Osteogr. Mamm, ii, Des Hyénes,
expl. of pl. 6, p. 82, 1844; Pocock, Proc. Zool. Soc. 1034,
1

. 815.

H;wna strigta, Zimmermann, Geogr. Gesch. ii, p. 256, 1780 ;
and of Blyth, Jerdon, Blanford, and most writers ori the
Indian fauna. (General name for the species.)

Hysena vulyaris zarudnyi, Satunin, Mitt. Kank. Mus. ii, p. 14,
1905 *,

Vernacular.—Lakar bagha, Lakar bagh, or Lakra, Jhirak,
Hondar, Harvagh, Taras (Hindi in various districts) ; Taras
(Mahr. and Sind) ; Cherak (Sind); Aptar (Baluchi); Renhra
(Gond) ; Hebar Kula (Ho Kol); Derko Twud (Paharia of
Rajmahal) ; Dhopre (Korku): Kirba and Kut-Kirba
(Kanarese) ; Dumul gindu, Korna gindu (Telegu) ; Kaluthai
Korachi (Tamil).

Locality of the type of hywena and of the two substituted
names virgota and striate, Benna Mountains, Laristan,
8. Persia ; of indica, * India ”: of zarudnyi, Karun River,
S.W. Persia.

Distribution.—At least, apparently, from K. Mesopotamia,
through Persia and Baluchistan to INpra; in INpia from Sind

* The original description of C'unis hysena Linn., as Thomas pointed
out in 1911, was taken from the figure and description of a specimen
from the Benna Mountains in Laristan, S. Persia, seen and recorded
as Hyzna veterum by Kempfer (Aman. p. 411 and pl. facing p. 407).
who also referred to a specimen from Ispahan. The only discrepancy
between the figure and description is the statement in the latter that
the tail is banded, a statement copied by Linnwseus but not borne out
by the figure. Linnzus, using the term ** India,” as was commonly
his custom, in a comprehensive sense, cited thut country as the home of
Canis hyena, and before Thomas’s correct designation of the type-
locality both Matschie and Satunin had accepted India as the typical
locality of the species, and Matschie, copying Linn®us, wrongly
diagnosed the Indian Hyxna as characterized by having the tail striped.
The tail iz not striped in any of the numerous skins from Asia and
Africa that 1 have seen. In 1934, in my paperabove quoted, I suggested
that the hyena described by Satunin as H. vulyaris zarudnyi from the
Karun River in 8.W. Persia would prove from its locality to be referable
to typical hyazna from Laristan. At that time, having seen no skins
from any part of S.W. Asia between Syria and India, I provisionally
adopted indica Blainv. as a racial name for the Indian animal. Since
then an undated but tolerably thickly coated skin from Jabal Hamvin,
gome 90 miles north of Baghdad (Cox, Cheesman), and one scantily hairy
summer skin from “ Ur of the Chaldees™ in southern Babylonia
(Livesey), June, have come into my hands, and since I am unable to
distinguish these skins from summer and winter skins from India
I feel confident that the two Mesopotamian and the Indian skins, as well
as Satunin’s from the Karun River, alike represent typical Hysna hyzna,
the range of which will be at least from eastern Mesopotamia to India—
not & surprising distribution. Satunin also described as H. bilkicwiczi
a specimen from Askabad and as H. bokcharensis three specimens from
Bokhara. These names may also prove to be synonyms of typical
hyzna. Atall eventsthe alleged diagnostic characters have nosystematic:
value ; but I have been unable to examine any material from those
more northern districts.
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to Lower Bengal and from Lower Kashmir and the Nepal
Tarai probably to Cape Comorin, but very rare in Travancore *,
Absent from CeyLON, AssaMm, and BURMA.

Coat very variable in length and thickness according to the
season. In winter it is full, soft and thickened with wool,
the contour-hairs on the average being from about 2 to 3 in.
on the flanks, 6 to 9 in. on the crest, and 6 on the tail ; in the
summer it is short, harsh, scanty and without wool. The
general tint of the body varies from straw-colour to buffy
grey or dirty white, being brighter as a rule when the coat
is new than when bleached, with the black faded to brown
before or during the moult ; the muzzle to the eyes, the chin,
and the backs of the ears are dusky, sooty, or greyish-brown ;
the crown and cheeks are usnally tawny, and there is almost
always a large black patch on the throat separated by a pale
strip from the dark chin, but running up on to the cheek, where
there are some spots above it; there are also some spots
just in front of the shoulder, a short stripe and a spot or two
close to the nuchal crest, and the shoulder itself is marked
with a conspicuous long stripe descending obliquely downwards
and forwards from the crest; the fore leg is transversely
banded and spotted outside and inside to the wrist, the foot
itself being pale, although frequently a little darker than the
body : behind the shoulder the flanks show an irregular pattern
of darker and lighter blotches, tending to run in vertical lines;
but on the thigh there are three or four well-defined vertical
stripes running into transverse stripes above the hocks, but
below the hock in front the pattern is at most represented
by blackish mottling ; there are a few pale spots on the inside
of the thighs and on the belly : the hairs of the crest, when
unfaded, have an extensive black tip set off by an equally
extensive white or greyish-white area below it ; close to the
skin the hairs are whitish and above this area they are soiled
grey, each hair having four alternating darker and lighter
arcas ; the long hairs of the tail above are generally like those
of the crest, having black tips, but are not so noticeably
banded ; the end of the tail is black, but the underside is
white.

The newly born young is covered with short, silky hawr
and has no trace of the dorsal mane or of the long hair on the
tail characteristic of the adult. The general colour is clean
white, but the muzzle is grey,and there is a dusky broad spinal
stripe which fades away on the withers and loins ; the tail
is all white ; the pattern is strongly defined, consisting mainly
of a black longitudinal stripe on the upper part of the neck and
of some eight vertical stripes between the shoulders and the

* In 1803 Ferguson recorded the killing of one 15 miles north of
Quilon. It was unknown to the natives.
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loins, with some obscure spots between them, and of the bands

on the legs. .
The following table of flesh-measurements attests equality
n size between the two sexes :—

Head and Hind
Locality and sex. body. Tail. foot. Ear.
Nokania, Cutch (Crump); ad. 3. 43 134 83 si
Bhuj, Cutch (Crump); ad. &8 .. 40¢ 10% 83 6
Khairpur, Sind (Prater};ad. §. 404 12 8% 6
Thodaogan, E. Khandesh
(Crump): ad. & .......... 40 13} 8% 6
Hewra, Nimar (Crump) ; ad. §. 393 12 8+ 6}
Kurnool (Baptista); ad. ¢ .... 43} 113 8 8
Khairpur, Sind (Prater) ; ad. @. 42 12 7t 6
Palkonda Hills (Baptista); ad. 3 41 111 8 (23
Buj, Cutch (Crump); ad. ¢.... 38% 11 73 6
Hewra, Nimar (Crump) ; ad. §. 384 10% 9 5%

Prater recorded the height at the shoulder * of the & from
Khairpur as 30 in. and of the 7 as 26 in. The weight of the
& according to Dunbar Brander is about 85 lb., of the ¢ about
75 Ib.

The skull-measirements arranged in the table in accordance
with the condylobasal length attests approximate equality
in size between § and 2, although the difference between
the largest and smallest 3 is only half as much as between
the largest and smallest 9,1. ¢, 10 against 20 mm. In addition
to those entered, the British Museum has a number of unsexed
skulls, the largest being one from Bhagalpur, with a total
length of 258 and a condylobasal length of 228 mm., and the
smallest one from the Nepal Tarai (Hodgson), in which these
measurements are 236 and 209 mm. respectively. There are
others from Palamau and Singhbum in Chota Nagpur (Walker)
and from Puri in Orissa which, fitting in with the rest,
show that the skulls agree in dimensions throughout the
range of the species in Hindostan, although I have seen none
from the area south of the Palni and Nilgiri Hills and the
Billigirirangan Range, Coimbatore.

It is noticeable that in the pair of skulls from Coimbatore,
the Nilgiri Hills, and Berars the condylobasal length of the
@ exceeds that of the 3 ; in the pair from S. Chanda the two
are equal, whereas in the pairs from Cutch, Sind, and Kumaun
that length in the J exceeds that of the Q.

Habits.—The habits of the Indian Hyzna are well known and
have often been described. The following account is taken
mainly from Dunbar Brander’s summary, which is supplemented
by observations of his own on the animal in Central India.

* This is the length from the shoulder to the fore paw of the dead
animal lying on its side.
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It is found throughout the plains of northern Hindostan and
the open parts and rocky hillsides of the Peninsula, from lower
Kashmir, where it is rare, and the Tarai of Nepal and Kumaun,
where it is commoner and is not infrequently driven out of the
long grass during elephant-beats. Apart from thick forest,
which it avoids, it may be met almost anywhere, generally
in nullahs, ravines, and the outskirts of forest bordering the
plains. By day it lies up in enlarged porcupine-burrows,
caves, or in crevices under boulders. Pairs usually go about
together, but occasionally a solitary one is seen, and still more
rarely a few together, probably a family party. By night they
hunt for food, which consists mainly of carrion, and often
travel long distances in search of it. They clear up the remains
of the ““kills ” of tigers and panthers, breaking with their
powerful jaws and teeth bones that the large Cats reject, and
swallowing and digesting big pieces of them. They are,
however, by no means restricted to that type of food, but will
attack and kill any defenceless animal they can catch and
overcome. Although useful scavengers in the neighbourhood
of farms and villages, they often inflict considerable damage
on the owners of livestock by killing goats, sheep, calves, and
small dogs, and thete is a recent record of one carrying off a
small child.

Hyexnas have earned a reputation for cowardice, due partly
to the caution they exhibit in refraining from attacking
other animals that might hurt them, partly to their fear of
man, and to their offering no resistance when pursued and
speared on horseback, a method of assault they can have
no instinct to deal with. But in their favour it may be pointed
out there are records of a single hyzna driving a panther from
its “kill.” One case was mentioned by Capt. R. C. Bunke
(Journ. Bomb. Nat. Hist. Soc. xix, p. 518). In another,
observed at Daltonganj by F. Field (Journ. Bomb. Nat. Hist.
Soe. xxiv, p. 818, 1916), a hyana was watched at a kill for
half an hour while a panther sat at a distance looking on.
Presently the hyzna went off with a large chunk and the
panther came forward to resumeitsinterrupted meal, whereupon
the hyana dropped his piece, returned, and drove the panther
off again. The courage in these cases is clearly on the side
of the hyzna, which would certainly stand a poor chance in
a fight against the claws and canine teeth of a panther.

Hyw®nas have also been condemned as “ filthy feeders,”
second only to vultures in that respect, but, as Dumbar
Brander remarks, it is doubtful if they eat carcases in a more
advanced state of putrefaction than tigers are known to
devour. Moreover, they will not, he says, eat their own kind,
although other less maligned carnivores, including tigers,
are at times cannibals.
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The same observer noticed that when attacked by dogs
and held beyond hope of escape a hyzna ‘‘ shams dead " *
and endures without protest the most dreadful worrying, until
the dogs desist. This instinct, very rare in mammals, seems
to be as highly developed as in the American opossum, since
D. Brander was completely deceived on several occasions.
He considers them to be highly intelligent animals, with
remarkable powers of scent but indifferent sight and hearing.
The alleged defectiveness of the last sense is, however, singular,
considering the length and width of the ears.

The voice has been described as a chattering laugh or weird
kind of howling, very disturbing at night t.

The hysna is easily tamed, and even when full grown is
perfectly docile and trustworthy with its owner. Crump saw
one at Chaibasa which lived on terms of complete amity
with several small dogs.

From this account it seems that the Hy=na deserves to be
held in at least as much respect as is accorded to other Carni-
vora. It is, nevertheless, usually written about in terms of
contempt and dislike ; and Col. Stockley’s description of it
as an unpleasant, slinking, cowardly, usually mangy beast,
feeding mainly on carrion and not considered worth a cartridge,
probably reflects the opinion of most sportsmen regarding
it. Tt is true that the coat when the moult is completed looks
as if it might be mangy, without in reality being so; and
Stockley admits that up in the hills the Hy®na often carries
a good coat. He records seeing one in the Salt Range trying
to kill an oorial ewe and another in the southern Punjab
after a chinkara. As evidence of the strength of its jaws
he states that thev are capable of splintering the thigh-bone
of a camel with the greatest ease.

The young, of which the colour and pattern are described
above, are born with their eves and ears closed as in most
terrestrial carnivores. The litter, consisting of from two to
four, is dropped, usually in the hot weather, in the retreat
occupied by the mother. The period of gestation is said by
Heinroth to be seven months, the same as in the leopard.

* A common but unfortunate expression, because it implies on the
part of the animal a knowledge of death possessed by no mammal but
man.

t In captivity the Striped Hysena is not nearly so noisy as the Spotted.
The latter can be readily induced to utter his infectious laughing how}
by the display of a piece of raw meat.
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Suborder ARCTOIDEA.

The essential characters of this suborder are entered on
P- 1, and need not be repeated.

It is a very heterogeneous group, comprising the Wolves,
Jackals and Foxes : the Bears : the Pandas ; and the Weasels,
Badgers and Otters.

Key to the British Indian Families of Arcloidea.

a. Logs long and slender, digitigrade, with the
single carpal pad and small first digit of the
fore foot raised above the trilobed, typically
cordate plantar pad ; the hind foot with only
four toes and no trace of metatarsal pads;
the four premolars above and below and the
first lower molar with trenchant crowns,
associated with two crushing upper molars ;
baculum deeply channelled below .......... Canide, p. 76.

a’. Legs comparatively short and thick, planti-
grade or semiplantigrade ; first digit present
on both feet close to the second, not raised
above the plantar pad; teeth very variable,
but large trenchant carnassials not associated
with two upper molars ; baculum not deeply
channelled below.

b. Size large, form heavy; tail short; feet
plantigrade, with the pads of the digits
forming a lightly curved line and the plantar
pad very wide; all the back teeth with
large, crushing, multicuspid crowns; three
lower molars on each side.

¢. Penis, with its baculum, long, the prepuce
remote from the scrotum; no anal
glandular area; no accessory lobe on
plantar pad of fore foot covering the
tip of a specialized wrist-bone; skull
with long post-dental palate, long auditory
tube, and an alisphenoid canal; the first
three upper and lower premolars small,
peg-like, spaced, one or more sometimes
wanting ; upper carnassial (pm¢) small,
tricuspid, in advance of preorbital foramen
oncheek ... .......... . ... . iiieae. Ursidee, p. 163.

¢’. Penis and bacutum short, prepuce only
a little in advance of scrotum; a large
anal glandular area and an accessory lobe
on the plantar pad of the fore foot covering
the tip of a specialized wrist-bone ; skull
without produced postdental palate, with
a short auditory tube and no alisphenoid
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canal ; all the teeth well developed and
massive except the first premolar, the
reat of the premolars in contact and at
least tricupsid; upper carnassial (pmé)
large, with five large cusps and not in [p. 233.
advance of the preorbital foramen ..... [Alluropodidee),
Y. Size comparatively small, tail of moderate
length or long ; feet not so plantigrade, the
pads of the digits forming a more strongly
curved line, the plantar pad not so wide as
compared with its length; back teeth
variable, but not as under b ; only two lower
molars.
d. Penis, with its baculum, small, the prepuce
close to the scrotum ; soles of the feet
entirely overgrown by hairs, the pads
functionless; skull with alisphenoid canal ;
the last four upper and the last three lower
cheek-teeth with broad crushing, strongly
cusped crowns ; two upper molars on each
side ; second lower molar nearly as large
asthefirst .......................... Ailuridse, p. 250.
d’. Penis, with its baculum, long, the prepuce
remote from the scrotum; soles of the
feet not entirely covered with hair, at
least the pads exposed and functional;
skull without alisphenoid canal; teeth
crushing and trenchant combined or
mainly trenchant ; only one upper molar
on each side; the second lower molar
much smaller than the first .......... Mustelidee, p. 265.

This table, based mainly on the more obvious external
characters, is misleading in its suggestion that the Giant
Panda (Ailuropodide) is more nearly akin to the Bears
(Ursidae) than it is to the true Panda (Ailuride), and that
the latter has greater affinity with the Weasels, Badgers,
Otters, etc. (Mustelidee) than with the Ailuropodide. This
family name is bracketed because its typical living genus
Ailuropodu has not yet proved to be a member of the British
Indian fauna. The unquestionable kinship between the
two kinds of Panda and the difference between them are
discussed in pp. 250-3.
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Family CANIDA.

WoLvVES, JackaLs, Foxes AND WiLp Dogs.

A family of terrestrial, cursorial, predatory Carnivora
distirguished from the rest of the Arctoid families by a number
of well-defined characters. In accordance with the general
habits of the species of catching living prey by speed of foot,
the limbs are longish, slender, and digitigrade, with the hock
(tarsus) and the wrist (carpus) raised from the ground, with
the soles of the feet hairy except for the naked digital and
plantar pads, which rest on the ground, and, in the fore foot, the
single, conical, elevated carpal pad, there being no trace of
metatarsal pads on the hind foot; the fore foot has five
digits, but the first (pollex) is small, practically functionless,
and set high above the rest, which are symmetrically paired,
their pads forming a curved line, and are united by webs
up to the pads and provided with & thickened, elastic margin
holding the digits normally closely in contact; the claws
are short or shortish, stout and not retractile ; the plantar
pad is cushion-like and three-lobed, its pollical element being
suppressed ; the hind foot is like the front, but has only four
toes, the first, or hallux, being absent *. In the head the
jaws are long, the rhinarium well developed, with a narrow
grooved philtrum dividing the upper lip, the normal com-
plement of shortish facial vibrisse is retained, and the ears
are high, or “ pricked,” more or less pointed at the tip, and
provided with a well-developed bursa. The tail is long or
longish and has a scent-gland, typically marked by a black
spot, on the upper side of its basal half. A pair of anal
glands is present, but there are no circumanal or perineal
scent-glands. The penis is long, with the prepuce well in
advance of the scrotum, and its baculum, ends in a simple
point but is deeply channelled beneath (fig. 14, p. 95). During
copulation the sexes “‘ tie,” There is no trace at any age of

* In some species found outside the limits of the Indian fauna
there are a few variations in the structure of the feet. The African
Hunting Dog (Lycaon) has only four digits on the front foot, as in
Hyenas. In some of the Arctic wolves and foxes the pads are reduced
in size and in winter concealed by long hair in adaptation to snow-
covered ground. In domestic dogs the first digit of the hind foot
may reappear in a degenerate form, and, like the corresponding digit
of the fore foot, it is known as the *‘ dew claw.”
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Fig. 9.
A, B and C. Lateral, front and upper views of rhinarium of the smaller
Indian Wolf (Canis lupus pallipes).
D. Lower view of left fore foot of the same, with the digits spread
and the haira cut short, showing the pads, the narrow webs with

elastio rims and other adaptations for swift running on hard ground,
E. The same foot before being clipped and with the digits closed.
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a pattern of spots or stripes, the contour-hairs of the coat
are long and coarse and typically banded with alternate
dark and light annuli, especially on the dorsal surface and tail,
but behind and in front of the shoulder there is very commonly
a large area of hairs without dark pigment.

The skull has the jaws elongated to accommodate the
large number of teeth ; the postorbital processes are short ;
there is an alisphenoid canal; the bulle are more or less
inflated, the paroccipital processes are applied to them behind
in their upper part, but project away from them in the lower
half, the mesopterygoid fossa is never roofed over by a pos-
terior elongation of the palate, and the postpalatine foramina

are situated on the suture. In all the Asiatic species the dental

formula is : . 3 , C. % , pm. ; , m. 5—621'—‘_.!; the upper incisors are

pointed and form an evenly curved line; the canines are
long and piercing ; the first three upper and the four lower
premolars have compressed triangular crowns, with a larger
median and, except in the first, some subsidiary cusps,
but the fourth upper premolar and the first lower molar, the
largest of the teeth, are differentiated as ‘‘ carnassials,” the
upper carnassial is’set far back in the jaw behind the infra-
orbital foramen at the point of ** greatest maximum efficiency,”
and has two large main cusps and a small, rooted, anteriorly
situated inner lobe (protocone). The lower carnassial also
has two large, main cusps, a small inner cusp (metaconid),
and a large heel, about half the length of the anterior part
of the crown. The first upper molar, also a large tooth, is
wider than long, has two outer cusps and a large rounded
inner, cuspidate lobe : the second upper molar is very similar
but much smaller. The second lower molar is much smaller
than the first, about the same area as its *‘ heel ”’; the third
is still smaller, and in the Wild Dog (Cuon) is absent *.

From this description it is evident that the teeth are hetero-
dont, being adapted both for cutting, piercing, and crushing.
Both in number and form they closely resemble those of
primitive carnivores, and, except for the normal presence
of the third lower molars, are not very different from those
of some of the existing Civets of the Zluroid section. They
differ markedly from those of the Hyznas in number, pro-
portions, and shape.

On account of some structural pecularities in which they
differ from the typical Arctoidea and resemble the Aluroidea,
e. g., in the presence of a cmcum in the alimentary canal,

* This description of the dentition applies in a general way to all
the genera of the family, except to the 8. African Long-eared Fox
gowcyon), in which the teeth are very aberrant both in number and
orm,
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Fig. 10.

A. Lower view of left half of skull of adult 3 of the smaller Indian Wolf
(Canis lupus pallipes), from Hazaribagh, showing the upperden-
tition, palate, bulla and other features characteristic of the Canids ;
pm4, upper carnassial, m$, second upper molar.

B. Lower dentition of the left side of the same: m,, lower carnassial ;
my, third lower molar. (Figures two-thirds nat. size.)
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the Canide were referred by Flower to a special suborder,
the Cynoidea. This classification was adopted by Blanford ;
but it is now generally admitted that the Canide merely
represent a well-defined family of the Arctoidea, and there
is complete paleontological evidence of their descent from the
same stock as the Bears (Urside).

Distribution.—In the Eastern Hemisphere from the Arctic
Regions southwards over the whole of Europe and Africa, and
in Asia as far to the south-east as Java, but not beyond.
Absent from Madagascar and the Australian Region *. In the
Western Hemisphere from the Arctic Regions to Patagonia
and the Falkland Islands.

Key to the British Indian Genera of Canidz.

The distinguishing characters are mainly supplied by the
skull and teeth.

a. Lower jaw with three molar teeth, the * heel
of the first (carnassial) with more than one
cusp; the second lower and the first upper
molars well developed ; nasals not expanded
in their posterior half; ears more pointed at
the tip.

b. Forehead of skull elevated, swollen with air-
cells ; postorbital procvesses convex above

and depressed : teeth not so trenchant. . ... Caxis Linn,, p. 80.
b’. Forehead flattened, not swollen with air-cells ;
postorbital processes slightly hollowed above, [p. 109.

with a posterior ridge : teeth more trenchant VuLpes Oken,
a’. Lower jaw with only two molars, the heel of the
first (carnassial) with only one cusp; the
second lower and the first upper molars reduced
in size; nasals noticeably expanded in the [p. 146.
posterior half ; ears more rounded at the tip .. Cuvox Hodgson,

Genus CANIS Linnsus.

Canis, Linneus, Syst. Nat. ed. 10, i, p. 38, 1758; Miller, Cat.
Mamm. Western Europe, p. 304, 1913.
Lupus, Oken, Lehrb. Naturg. iii, pt. 2, p. 1039, 1816 (undefinable
genus).
Type of Canis, familiaris Linn.; of Lupus, lupus Linn.
Distribution.—In the Eastern Hemisphere from the Arctic
Regions to the Cape Province in Africa and to Ceylon and
Siam in Asia ; in the Western Hemisphere from the Arctic to
the northern portions of Central America.
Tail comparatively short, up to about two-thirds the length
of the head and body, generally less, less than twice the length
of the hind foot, its tip with the hairs seldom reaching much

* Tt is generally agreed that the dingos, or wild dogs of Australia,
were originally domesticated dogs introduced by the aborigines from
southern Asia. Similar breeds occur elsewhere in the east.
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Fig. 11.—Upper view of skull of adult 3 of smaller Indian Wolf (Canix
lupus pallipes), from Hazaribagh, showing the shape of the nasals,
poatorbital processes, etc. characteristic of Cants. (Two-thirds
nat. size.)

VOL. II. G
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below the hocks, never reaching the ground when the animal
stands erect on its four feet. Essentially distinguished by
cranial and dental characters. In the skull the nasals are
tolerably evenly narrow from the anterior nares to the fore-
head ; the forehead is more or less elevated, inflated with air-
cells, and its postorbital processes are convex above, with

the tips depressed and with no definitely raised edges. The

dental formula is :—i. 2, ¢. 1, pm. 4, m. %; the second upper
3 i» pm. 4 3

molar is' well developed, about two-thirds the length and width
of the first, the second lower molar is also moderately large
but less than half the length of the first or lower carnassial,
which has two cusps on its heel.

The two well-defined species found in British India, the Wolf
and the Jackal, may be distinguished as follows :—

a. Size large or comparatively large, the smallest

29 not less than 35 in. in the length of the

head and body, and the weight not less than

36 1lb.; skull and teeth correspondingly

larger, the frontal area of the skull more

abruptly elevated, forming a concave cur-

vature between it and the summit of the

muzzle; the upper molars with hardly a

trace of the cingulum * ................. lupus Linn., p. 82,
a’. Size smaller, adult 33 rarely exceeding 30 in.

in the length of the head and body, and up to

about 25 lb. in weight; skull and teeth

smaller ; skull with lower frontal region,

forming an inclined plene with the upper

surface of the muzzle, without a noticeably

concave curvature between them ; the upper

molars with well-defined cingulum ........ aureus Linn., p. 94.

57. Canis lupus Linnseus. The typical Wolf.

CUavis lupus, Linneus, Syst. Nat. ed. 10, i, p. 38, 1768 ; Miller,
Cat. Mamm. Western Europe, p. 305, 1913, for the European
and most of the Asiatic subspecies; Pocock, Proc. Zool. Soc.
1935, p. 647, sensu lat., to incilude the North American forms,
*‘ Timber Wolves,” etc., previously generally cited as distinot

8] 168.
(Fog?he synonymy and principal bibliographical references to the
British Indian Wolves see under the subspecific headings.)

Locality of the type, Sweden.

Distribution.—From the Arctic Regions of the Eastern and
Western Hemispheres southwarde in Europe to the Mediter-
ranean, now extinet in many countries, e. g., Great Britain
and Ireland, and in Asia to south Arabia, south India,
formerly, and south China ; in North America to the southern
states, Florida, Texas, etc., but everywhere being rapidly
exterminated in the settled districts.

Rize large or moderately large, the head and body in the

* The cingulum is a shelf-like edging on the outer margin of the crown,
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smallest specimens about 36 in. long, and the weight in the
same not less than about 36 1b. ; tail typically relatively a little
longer ; skull also large, the condylobasal length in the smallest
Q seldom Jess than 200 mm. ; the forehead convex, elevated,

f

), from

dentition, elevated brow, postorbital processes ete. characteristic o
than figures 10 and 11 of the same skull.)

Her scale

, showing the

2.—Side view of skull of adult & of the smaller Indian Wolf (Canis lupus pallipes
{Drawn to sma

Hazaribagh

Canis,

Fig. 1

passing into the upper surface of the muzzle by a concave
curvatgure . teeth large or moderately so, the upper and lower
carnassials (pm* and my) not less than 22 or 23 mm. respectively,
and the upper molars have at most a faintly discernible
cingulum. . ) )
The number of mammas is typically five pairs. >
G
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Habits.—Apart from a few minor modifications, due to
differences of latitude affecting the environment, the habits
of wolves appear to be very similar wherever they are found.
They frequent open country and forests, if available, and are
essentially predatory, attacking and killing any living animal
they can overcome, are the source of serious losses to the owners
of domesticated sheep, goats, and even of cattle, and when
emboldened by hunger will enter houses or villages and carry
off children. They hunt singly or in couples or small parties,
and sometimes combine in large packs, especially in hard
winters in the north, to pull down big game. Being keen
of scent, swift of foot, and enduring, they seldom fail to over-
take the quarry whose trail they pick up. Carrion is also
eaten if fresh food fails, and they have the unintelligible
habit, familiar in domestic dogs, of rolling in stinking carcases
or other strong smelling substances which they will not eat.
Another habit they have transmitted to our dogs is turning
round at least once in the process of sitting, preparatory to
lyving down, supposedly to flatten stiff upstanding grass.
They breed only once a vear, pairing off for the purpose,
usually in the early’'months ; and since the period of gestation
is 63 days, the cubs, from about four to eight in number,
covered with sieeck blackish hair and with eyes and ears
closed, are born when the warmer weather is setting in.
The female lies up with them either in thick grass or in the
shelter of a cave or hole. At two years old they are nearly
full-sized, and become mature in the following vear.

A point of interest connected with the wolf is the certainty
of the species being the principal, if not the sole, ancestor
of domestic dogs. There is no unanimity of opinion on the
subject, some authors thinking that the jackal probably
contributed to the strain, thus accounting for the diminutive
size of some of our breeds. That view cannot be summarily
dismissed, considering that some of the earliest known dogs
possessed by Neolithic man were comparatively small. It is,
moreover, generally believed in India that the jackal inter-
breeds with the pariahs, and that in South America imported
dogs sometimes cross with the more remotely related wild
dogs of the country. But in view of the remarkable plasticity
of the organization of the Canide, as attested by the modi-
fications of nearly all the external features in our breeds
within historic times, it seems unnecessary to introduce
the jackal as a factor in the case. Miller, indeed, excludes
that species from the stock because of the presence on the
upper molars of the cingulum, which is at all events less well
developed in domestic dogs. Although this is a somewhat
elusive feature, I am inclined to agree with him that it is
needless to look beyond the wolf for the wild prototype.
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There is at all events no mistaking the stamp of the wolf on
such breeds as the Alsatian and the Eskimo. Practically
the only constant difference enabling s wolf’s skull to be
distinguished from a dog’s skull of the same size and shape
lies in its heavier dentition. Domestication through long ages
has no doubt reduced the size of the teeth in our dogs.

The races of Indian Wolves.

In his volume on the mammals of British India Blanford
assigned the wolves to two distinet species—a larger, more
northern form which he considered to be identical with the
European Wolf (Canis lupus), and a smaller, more southern
form for which he adopted the name pallipes given by Sykes
to the wolf he recorded from the Deccan. Blanford’s flesh-
measurements of the two show scarcely any difference :
but he apparently knew only one skull of pallipes, a specimen
from Sambhar, Rajputana, of which he gave the length as
a little under 7 inches, the skull of lupus being 8 inches or
more in length.

As recorded below (p. 92) this skull from Sambhar is quite
abnormally and inexplicably small, and completely misled
Blanford regarding the average size of the skull in the
southern form.

Blanford, quite correctly, identified the northern form as
lupus. He had not the material whereby to discover that it
is, on the average at least, smaller than the typical European
wolf : and he would no doubt have dismissed the difference
as unimportant if he had known it.

As a matter of fact the two so-called species of Indian
wolves he admitted completely intergrade in size and other
characters, and merely represent local races of the widely
distributed Canis lupus. It is not always possible to say
to which of the two a particular specimen should be assigned.
This was pointed out by Col. Stockley, who stated that he
was unable to identify the wolves with which he was acquainted
from the data supplied by Blanford.

The only Indian Wolf I have seen which in size does not
fit into the above given diagnosis of lupus is an adult § of the
smaller race collected at Sambhar, Rajputana, by Adam (p. 92).
Its flesh-measurements are unknown, but its skull is about
two-thirds of an inch shorter than in the smallest § of the
smaller, being nearly intermediate in size between the latter
and a large 3 of aureus. Conceivably this unique specimen
represents a wild-bred hybrid between the two species; but
since the skull has the characteristically raised brow of lupus
and the larger teeth, with only a weak cingulum on the upper
molars, it is probably merely a dwarfed specimen of pallipes.
As pointed out by De Winton (Proc. Zool. Soc. 1899, p. 337)
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the Asiatic wolf (pallipes) almost intergrades in size with the
Egyptian jackal (lupaster), which is commonly known as the
“wolf ” to English sportsmen in Egypt, but differs by its
heavier teeth, the two * bridging any marked difference
between wolves and jackals.”” This observation I confirmed
and amplified by a comparison between the skulls of the
South Arabian wolf ((". lupus arabs) and the large Egyptian
jackal, the wolf having on the average a larger, higher skull
and larger teeth (Ann. Mag. Nat. Hist. (10} xiv, p. 451, 1934).

57 a. Canis lupus chanco Gray. The Woolly Wolf. (Pl II.)

Lupus laniger, Hodgson, Cale. Journ. Nat. Hist. vii, p. 474, 1847.

Canig lupus var. laniger, Blyth, Journ. As. Soc. Beng. xvi,
pt. 2, p. 1117, 1847,

Canis lupus laniger, G. M. Allen, Amer. Mus. Novit. no. 360,
p. 4. 1929: Pocock, Proc. Zool. Soc. 1935, p. 660 (not
Canis laniger, Ham. Smith, 1840, given to a breed of domestic
dogs as pointed out by Allen in 1938),

Cants chanco, Gray, Proe. Zool. Soc. 1863, p. 94.

Canis lupus chanco, G. M. Allen, Mamm. of China and Mongolia,
p- 340, 1938.

Canis niger, Sclater, Proc. Zool. Soc. 1874, p. 654 (not of Kerr.).

Canis eckloni, Prjevalsky, * Third Journey to Tibet,” p. 216,
1883 (nom. nud.).

Lupus filchneri, L. karanorensis, L. tschiliensis, Matschie, in
Filchner's Exped. to China, pp. 152-6, 1907.

Vernacular.—Chanco, Chanku, or Shanko (Ladakh and
Tibet) ; Ratnakin (Kashmir); Baghira in certain districts,
according to Col. A. E. Ward.

Localities of the types: chanco. Chinese Tartary : laniger.
Tibet : niger, near Hanlé in S.E. Kashmir: (filchneri,
Si-nung-fu in Kansu; karanorensis, Kara-nor in Gobi :
tschiliensis, the coast of Chihli.

Distribution.—Central Asia from Chinese Turkestan and
the Thian Shan throughout Tibet to Mongolia, North China,
Shensi, Szechwan, and apparently Yunnan; the WESTERN
Hmarayas in Kashmir at least from Chitral to Lahul.

The general colour is very variable both seasonally and
otherwise. In full winter coat the dorsal surface and the tail
are to a greater or less extent variegated by the black and
white or black and buff contour-hairs, which are especially
profuse on the back, where they may form a definite black and
whitish saddle running from the shoulders to the loins ;
the wool showing beneath the contour-hairs varies from brightish
buff to clear grey ; the belly and the outer side of the legs
are buff or whitish, and a dark stripe on the fore leg may be
strong, faint, or absent; the ears are drabby grey or rich
ochreous, the crown and muzzle closely speckled with black,
and this speckled tint extends below the eye on to the upper
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cheek and ear, isolating a white spot, whence the upper genal
tuft of vibrisss arises ; the chin varies from blackish to nearly
white. When the moult is imminent the contour hairs shrivel,
become brittle, and break off at the tips, and are then shed,
so that the colour of the body is due to the colour of the dead,
faded wool which mats in tufts before being shed to expose
the new coat beneath. In the winter coat the contour-hairs
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Fig. 13.
A. Side view of head of the Woolly Wolf (Canis lupus chanco). (Drawn
from a skin collected by Major Waterhouse at Gilgit.)
B. The same, drawn from a skin collected by Capt. Stirling at Chitral.
(These figures show the individual variation in the amount of
white on the cheek.)
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on the shoulder-mat are from about 100 to 120 mm., on
the back from about 70 to 80 mm., and on the flank from
about 40 to 60 mm.

From British Indian territory winter and summer skins
of the normal type above described have been examined
from the following localities :—Chitral (Capt. Stirling),
Gilgit, 7,000 ft. (Major W. F. R. Trevelyan and Major A. D.
Waterhouse), Ladakh (Lord Aylesford), the Deosai plateau
between Gya and Hanlé (Col. C. E. S. Bower), Kyelung in
Lahul, 10.500 ft. (A. Whistler), and Rawalpindi in the Upper
Punjab.

Other skins exhibit interesting individual variations in
colour quite independent of the moult. One from Gilgit
(Major Waterhouse) differs profoundly from the others above
mentioned from that locality in being boldly marbled with
black and buff on the flanks and black and silver on the back,
the black being dominant; the ears and crown are rich dark
brown, and there is a good deal of black on the hind throat
and chest. One from Ladakh (Lord Cunliffe) is still darker,
the general colour being chocolate-brown, darker on the
back, with the contqur hairs white only at the base, and the
wool grey on the back, white elsewhere ; there is a good deal
of white on the chest and belly, some on the toes, and a
sprinkling on the upper lip, chin, and lower cheek. Another
partial " melano ” from between Hanlé and the Tsomoriri Lake
(Col. Kinloch) is blacker than the Ladakh specimen, with the
wool dark sooty, but the face is a good deal speckled with
white, and the sides of the muzzle, the chin, throat, chest, and
inside of the fore legs are white, there is some grey on the belly
and inside the hind legs, and abundant greyish-white hair
on the toes.

A variety of a totally distinct type was received by the
Zoological Society from the Mabarajah of Nepal. Its general
colour above is reddish with scarcely any black pigment
in the contour hairs, and the face and underside are white.
This specimen, like one of the normal type labelled Nepal
(Hodgson), may have come from the northern slopes of the
Himalayas, or possibly Tibet, since there are said to be no
wolves on the southern slopes of the Himalayas in Nepal.

Out of the large number of skins from the above-mentioned
localities, as well as others from Tibet, Thian Shan, and parts
of China, only the following were measured in the flesh :—

Head and Hind
Locality and sex. body. Tail. foot.
Bhensi; ad. & ..........c.oiiial, 304 14 .9
‘“ Nepal” (red var.); ad. & .......... 37 18 .84
Chitral; ad. 2 ............... ..., 39 14 8}

Rawalpindi; 8d. @ .....cvoovvinenns 35 14



CANIS. 89

The last three on the list were exhibited in the Zoological
Gardens. The @ from Chitral was a rather larger wolf than
the 3 of the red variety exported from Nepal and much larger
than the @ from Rawalpindi, which, except for its thicker
winter coat, was indistinguishable from examples of pallipes,
and probably indicates the area in the Punjab where the
two races blend, and, as may be seen from the skull-measure-
ments, ¢ examples of this race completely intergrade with
pallipes in the size of the skull. So completely indeed do
these two races intergrade that it is not always possible
definitely to refer some specimens to either.

Col. A. E. Ward recorded the weight of a specimen as
60 1b.

Two of the skulls on the list (p. 93) are unrepresented by skins
and are assigned to laniger on the evidence of their size. The
first is the 3 from the Salt Range (Oldham), a locality very
close to Rawalpindi, but the skull is as large as that of the 3
from Gilgit. The other is the 2 from near Quetta, the
exact locality being Chotair (H. J. Todd), which is decidedly
larger than the 3 skull from Ladakh (Lord Aylesford).

The longest 3 skull I have measured is one from Chitral
(Capt. Stirling) in the Bombay collection, which has a condylo-
basal length of 228 mm. The average condylobasal length
of five adult 3 skulls from British India is 222 mm., and of the
mandible 176 mm. The same averages of the four adult ¢
skulls entered in the table is 204 and 161 mm., but these
averages include the exceptionally small skull of the example
from Rawalpindi, which is intermediate in characters between
this race and the next.

Habits—According to Sowerby. quoted by G. M. Allen,
this wolf in North Shansi and South Mongolia hunts singly
or in pairy, sometimes in threes, but only rarely in larger
numbers. It is much feared, Anderson says, by goat- and
sheep-herders.

In Kashmir Col. A. E. Ward (Journ. Bomb. Nat. Hist. Soc.
xxxii, p. 712, 1928) reports that he very rarely saw wolves
unless he was travelling, and owing to their wariness, when
seen, found them exceedingly difficult to approach near enough
for a shot. 'This was on the southern slopes of the Karakoram
Range, where they probably rarely saw men. They are by
no means nocturnal, although usually lying up during the
heat of the day ; but on one occasion at Ladakh he saw a
bitch stand for hours in the scorching sun, keeping a watchful
eye on his party in solicitude for her cubs secreted in the hill
behind her. He does not think these wolves are carrion-eaters,
because, hunting in small packs, they devour all the flesh
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of the captured prey, leaving only the bones for the crows and
vultures to pick. )

According to Col. Stockley (‘ Stalking in Himalayas and
Northern India,” 1936) this wolf fecds very largely on hares
throughout the year, on marmots in summer, and slaughters
numbers of goa (Tibetan antelope) and sheep (0. ammon),
when the snow is deep enough to impede their movements,
but does not often secure bharal (Blue Sheep) on account of the
rougher ground they frequent. A few years before he wrote
they had increased to such an extent as to become a plague
in Ladakh and Lahoul, even coming down to the villages
in winter and killing the children. At Ponga Nagu Springs
on a rainy night his ponies were attacked by three wolves,
which killed one within a furlong of the camp, mauled four
more, and, after stampeding the rest for a dozen miles, came
back to eat the dead one, of which they devoured most of the
flesh, leaving the stomach. Three of the four mauled ponies
were gashed on the right side of the neck and throat. On
previous occasions in the Indus Valley and at Rupshu he
observed wolves adopt the same method when killing sheep.
The wolf stalked amd killed one of the flock, pursued the rest,
and dashing amongst them seized five in succession, grabbing
the sheep in turn by the right side of the neck and jerking
its head downwards with a twist, so that, owing to the speed
at which it was running, it was stunned by the vielence of the
impact of its nose on the ground.

57 b. Canis lupus pallipes Sykes. The small Indian Wolf.

Conis pallipes, Sykes. Proc. Zool. Soc. 1831, p. 101.

Canis lupus, Blyth, Journ. As. Soc. Beng. xiv, p. 345, 1845
(note).

Canis lupus (in part) and Canis pallipes (in part), Blanford,
Mamm. Brit. Ind. pp. 135, 137, 1888.

Canis lupua pallipea, Pocock, Proe, Zool. Soc. 1935, p. 668,

Vernacular.—Bagad (Cutch): Bagydr (Sind); Bheriya,
Gung, Honddr, Nekra, Bighdna (Hindi) ; Ldndgd (Gond and
Dakhani) ; Tole (Kanaresc) : Torali (Telegu).

Locality of the type, " Deccan.”

Distribution.—The plains of NorRTHERN IND1A from BENGAL
to SiNp and southwards to DHARWAR; also BALUCHISTAN,
and thence westwards apparently to Mesopotamia.

Distinguished on the average from (. l. chanco, with which
it intergrades, by its smaller size, as indicated especially by
the skull and teeth, and by its shorter, less luxuriant winter
coat. There are apparently no records of ‘ black ” mutants,
which are not uncommon at least in Tibetan and Kashmir
examples of chanco.
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That the seasonal differences in colour and coat are the
same as those exhibited by chanco is shown by a series of
thirteen skins, undated, but in various stages of coat change,
which came from Bikanir, and were presented to the British
Museum by H.H. the Heir Apparent of Bikanir. The general
colour of the dorsal side at its best is sandy fawn, heavily
blackened by the black tips of the contour hairs, but the
fawn may bleach to grev and the black be reduced in extent
and intensity ; the fore nape, ears, and occiput arc bright
or dull ochreous, the crown dark grey, speckled black and
white, or much paler grey or buff with no black; the top
of the muzgle is tan varying in intensity and extent ; the
cheek is typically white up to and involving the upper genal
tuft ; the fore legs may be tan with a faint black streak and
buff paws, or buffy with quite white paws: the hind legs
whitish, including the paws in front, darker or paler tan from
the thighs behind. The contour-hairs on the shoulder-mat
vary from 50 to 85 mm., on the back from 35 to 65 mm..
and on the flank from 12 to 26 mm. ; at their longest they are
much shorter than the corresponding hairs in chanco. When
the coat is long there is a little underwool. but when it is short
there may be none.

In addition to this scries other skins have been examined
from the following localitics in British Indian territory :—
Hazaribagh (Major O. A. Smith), Siripur Suram in Bihar
(M. Mackenzie), Etawah, United Provinces (H. R. Nevill),
Sambhar, Rajputana (Adam), * Deccan ™ (Syvkes—type),
Sahatwar, ten miles south of (Gadag, Dharwar (Q. Jacob).
Kathiawar and Cutch (Crump)., Sind (Karachi Mus.), and
Kajdar, 8. Baluchistan (Sir J. ¥.. B. Hotson).

These skins closely resemble those of the Bikanir series.
One or two only call for special comment. One from Etawah,
January 13, ix handsomely coloured, like the best coated
Bikanir skins, but has more underwool, thus approaching
chanco, and the contour-hairs are a few mm. longer : but
another from the same locality, September 16, although well
coloured, is not nearly so black on the back, with no silvery-
white on the shoulder-mat, and the coat is short and thin,
without appreciable underwool and the contour-hairs are
about one-third shorter. Three skins from Bihar show
marked fading in the colour from April 26 to June 6. The
single skin from Dharwar, September, matching the best-
coloured skins from Bikanir and Etawah, is of interest as being
not only the most southern representative of pallipes I have
seen, but also the most southern representative of Canis
lupus in the world.

The dimensions in English inches of the only tlesh-measured
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examples of pallipes available, with their weights in lb., are as
follows :—

Head and
body. Tail. Foot. Weight.
Hazaribagh; ad. g ......... 394 14} 8§ 42
Hazaribagh; ad. 8 ......... 35 13% 84 453
Hazaribagh.ad. @ .......... 363 13 84+ 36
Bajana, Kathiawar; ad. 3 .. 36 113 8% 42
Charwa, Cutch; yg. & ...... 30 13 7% —

The 3 from Dharwar was the heaviest recorded, namely
33 1b.

The skulls call for no special comment. As shown in the
table they are smaller sex for sex than those of chanco and
have slightly smaller teeth. The average condylobasal length
of seven adult 3 skulls is 2074 mm. and of the mandible
1664 mm., the corresponding measurements in three adult @
skulls being 196 mm. and 159 mm.

The average of the & skulls does not, however, include the
dimensions of the adult $ from Sambhar, Rajputana, which
gave Blanford his erroneous conception of the size of pallipes.
This skull is fully developed, but its condylobasal and man-
dibular lengths are only 182 and 145 mm. respectively, much
shorter, that is to say, than in the smallest recorded ¥ of
pallipes, and the skin is unquestionably that of a 3. This
interesting wolf, which in its diminutive size resembles the
S. Arabian wolf ('. I. arabs, may be set aside as a = dwarf”
of pallipes. It is improbable that any further information
will be forthecoming about it, because I learn from Mr. N. H.
Prater, who kindly made special inquiries for me, that wolves
have been exterminated in the neighbourhood of Sambhar.

Habits.—Crump has the following notes on this wolf from
the parts of India where he encountered it or received informa-
tion about it. .In Kathiawar it was said to be common in the
remoter open parts of the state, and was reported by shepherds
to be very bold, having little fear of man and doing much
damage to flocks by day and night, even breaking through
thick thorn hedges to seize goats and sheep. One that he
shot yelped exactly like a hurt dog. It got away with both
its fore legs broken, and was seen to lie down in the short
grass ; but although the spot was marked and the moon
nearly full Crump could not make him out until within
ten yards of him. The interest of this observation lies in
the evidence it supplies of the obliterative coloration of the
animal, which must be of service to it when hunting prey by
moonlight.

In the eastern parts of Cutch the wolf is unknown, in the
southern parts it is rare, but it is common along the north



93

CANIS,

z i@ 8¢ fos RE o Lt
€7 he 091 8¢ - - RIT
gz e £91 ¥ 6¢ LE L1
ez 1T 91 1+ ot 9¢ all
o7 1é 291 F 152 8¢ |
i1 £z 191 6¢ fre L 611
16d £z 991 163 ¥ L 921
o fac ¢Ll I+ oF oy el
4z ¥o 491 (53 Lt o -
6z ac 161 Le ot 64 el
§oz 12 9¢e1 % 0F 98 +al
LZ £z L1 8/F ot or L2l
9z e £L1 142 Ly or 0gl
$oz £c €Ll e oF oF el
8% ez FLl o — - 911
1 ez 8L1 it 2 ¥ = 39

aBuSp | I | WP | WP | Cpia

Yt pud Ismq Are| [931qI0 | (B0 | onEW

-tpusiy | -IXS | -€ul | -380g -0847

K861
i
[0&
FOT
LOZ
Coe
60&
¢lc

ROE
61
L6l
0¢é
816
81¢
1ce
0ze

——]
"y3Bue|
[Bs8q
~'puo)

gic
¢éle
11e
L
0¢e
Lee

a3e

Dec

trdd
(ing
0G¢
(it
oge
q9ee
£8¢
683

© & pu taueng
ceeees 3 cpe ¢ uueqlg

.............M.vamamcniﬁam

....... SRR ) me—waﬁ—mhdﬂdm
P .%.gmﬂwﬁﬁzﬂﬂﬂm

ceecr 9opu fasmenyyey ‘susleg

..... P %mzomhg—m
beemearsas e Mv.gmhm§~m

sadapod 1)

-.n-..-.-ﬂ_\E G“ﬁ&éh“@

st #'pe fpuidiemsy
’ & 'p® * prepe]
s G Upe Ny
. ..m.vﬂowﬁm%m
............-..%.ﬁdmawmw—,mﬂv
v a g e e ..-%-gu—a“mg

-res-e D pR S IUIYSYY] ‘OpIeag

“oounyd 1

y38usf
[810L

*xo8 pue ‘A311800] ‘ewreN

‘sadappod sndng *,) pue odunys sndn) s1un,) Jo ((W UL SJUSWaINSESW-[[NYS




94 CANID.E.

-coast, especially in the Bunnee, small packs of seven, probably
.a family party, being seen at Motha and Charwa. Here,
.as in Kathiawar they kill large numbers of 'sheep turned out
to graze, and occasionally attack the shepherds, who, however,
have little difficulty in driving them off with sticks.

At Hazaribagh, as reported by Major O. A. Smith, the wolves
were notorious for their man-killing propensities. Several

acks terrorised the neighbourhood, and became such a curse
that the Indian Government offered rewards for their slaughter.
They hunted by day in pairs or small packs, displaying deadly
cunning and resource, and pulling down women and children
and sometimes men. The members of a pack wandered
over a wide area, assembling at fairly regular intervals at
particular spots.

According to Dunbar Brander this wolf was fairly common
in the Central Province in the middle of the last century,
but was exceedingly rare in 1907, and was very infrequently
seen even in localities where it might be expected to occur.
Although he observed it in the open scrub and plains at Berar,
Seoni, and Hoshangabad, it seems evident from his account
that its numbers are steadily diminishing in the settled parts
of India.

.58. Canis aureus Linnsus*. The Asiatic Jackal.

Canis aureus, Linn., Syst. Nat. ed. 10, i, p. 40, 1768 ; Miller, Cat.
Mamm. Western Europe, p. 315, 1912 ; Pocock, Proc. Zool. Soc.
1938, p. 37.

Locality of the type, Laristan in Persia.
Distribution.—From South-eastern Europe and South-
western Asia, throughout BriTish INpia and Ceylon to Siam.
Essentially resembling ("anis lupus in the colour, texture,
and seasonal changes of the coat, but distinguished by its
smaller size, the head and body being about 30 in. long and
the weight in a large 3 up to about 25 Ib.; tail relatively
ghorter. Skull also smaller, the condylobasal length rarely
reaching 160 mm. in the largest & skulls: the forehead is

* Canis aureus is the type of the following nominal genera :-—

Thos, Oken, Lehrb. Naturg. pt. 3, vol. ii, p. 1037, 18186,
Vulpicanis, Blainville, Ann. Sci. Nat. Paris, 2nd ser., Zool. viii, p. 279,
1837.
Sacalius, Ham. Smith, Jardine’s Nat. Libr. Mamm, ix, p. 213, 1839,
Ozxygous, Hodgson, Calc. Journ. Nat. Hist. ii, p. 213, 1841,
During recent years there has been a trend towards the adoption
of Thos or Thous, the latter given by Ham. Smith to the North African
_jackal anthus, either as a valid genus or as a subgenus of Canis to include
the Jackals and even the Prairie Wolves of North America; but,
very suggestively, there is often no attempt to define it. In my opinion
Thos is indefensible even in a subgeneric sense, and, following Miller
(1913), I regard it as a generic synonym of Canis,
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flatter, forming an inclined, sometimes sinuous, plane with
the upper side of the muzzle ; teeth smaller, the upper and
lower carnassials being at most 17 and 20 mm. respectively,
and the upper molars have the cingulum well defined.

With its extensive range this Jackal is represented by several
local races, four of which occur in British Indian territory,
including the typical Persian race which passes through

Fig. 14.

A, Side view of baculum of Indian Hill Fox (Vulpes culpes montance)
from the Himalayas (Zoological Society).

B. The same from below.

C and D. Side and lower views of baculum of the Asiatic Jackal (Cani~
aurens aurews) from Persia (Woosnam).

E and F. Side and lower views of baculum of old specimen of the Woolly
Wolf (Canis lupus chanco) exported from Nepal (Zoological Society).

Baluchistan into western India. Westwards it spreads
into Mesopotamia, where it intergrades with the Syrian
race syriacus Hempr. & Ehrb. (Symb. Phys. 1828), which
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on the somewhat scanty evidence appears to be distinguishable
by its average darker colour. In the western and northern
districts of Asia Minor, in the Caucasus, on the shores of the
Caspian Sea, and in S.E. Europe there is a race moreoticus
Geoffroy (Expéd. Sci. Morée, p. 15, pl. 1, 1853) *, which is
larger and darker than aureus and seems to differ from the
typical Himalayan race indicus merely by its rather larger size.

By Blanford and others the British Indian Jackals were
cited as Canis aureus. That is their correct specific title.
But when Wroughton revised these jackals in 1924 he not only
discarded aureus but divided them into three distinct species—
one, for which he took Hodgson’s name indicus, occurring
in northern India, where it is represented by two subspecies,
indicus and kola : a second, for which he proposed the name
raria, inhabiting southern India : and a third, named lanka,
which is restricted to Ceyvlon. But his race kola, found in the
deserts of western India, is indistinguishable from the Persian
jackal, which is tvpical aureus. His C'anis naria is nothing
but a subspecies of the latter, and it is doubtful if the name
lanka should be retained.

58 a. Canis aureus aureus Linn. The Persian Jackal.

Canis aureus, Linn., Syst. Nat. ed. 10, i, p. 40, 1758.

Canis indicus kola, Wroughton, Journ. Bomb. Nat. Hist. Soc.
xxiv, p. 651, 1916.

Canis aureus aureus. Pocock, Proc. Zool. Soc. 1938, p. 37 (foot-
note).

Vernacular.—N eru-Koela {(Khandesh).

Locality of the type of aureus, Province of Lar (Laristan),
Persia ; of kola, Deesa in Palanpur, Gujarat.

Distribution.—Mesopotamia, Persia, BALUCHISTAN and the
deserts of WESTERN INDIA, blending with indicus and naria
to the north and south respectively.

General colour of the upper side in good coat typically
black and white, due to the extensive black tip and the more
extensive white band beneath it of the contour-hairs, varied
frequently by the exposure of the summit of the wool, which
varies individually through all shades from pale brown to pale
slate.grey. Not infrequently there is a buff wash on the
pale band, especially over the nape and shoulders, and this

* This name will probably, I think, have to be replaced by campestris,
given by Dwibugski (Prodr. Faun. Ross, i, Mamm. p. 10, 1804) to a
supposed race of Canis lupus from the Kirghiz, Bokhara Steppes, between
the Black and Caspian seas. It was said to be very like the common
wolf, but only half the size, and *‘ griseus >’ in colour. But a few lines
lower the colour was stated, apparently on hearsay evidence, to be
* sordide flavo-rubens,”” 1 am indebted to Mr. Chaworth Musters for
drawing my attention to this very rare volume.
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sometimes affects all the contours of the dorsal surface.
Ears and legs typically buffy, sometimes tan, the paws paler,
but the hind leg above the hock deeper in tint. Underside
variable, chin and fore throat typically whitish, the area behind
the fore legs white or buffy in the middle line.

This description is taken from twelve Persian skins, six
from the neighbourhood of Shiraz, 3,200 to 5,200 ft. (Sir J. E. B.
Hotson), January, February, and July, the rest from Dizful,
500 ft. (Woosnam), Fao (Cumming), Bunder Abbas (Dr. Rae),
Persian Gulf (Col. Evans), and Seistan (Col. Kennion). In
these the colour, as described above, varies individually
in the same locality. The palest skin is a @ from Bunder
Abbas, February 2, which has the contours thinning and the
wool pale ashy-grey at the summit, the richest one from the
Persian Gulf, which has a buff wash on the back, deeper on the
shoulders and nape, and the summit of the wool drabby brown.
A second from Bunder Abbas is intermediate between these
two.

From these Persian skins I am unable to distinguish skins
from Panjgur, Mastung, 5,500 ft., and Khozdar, 4,100 ft.,
in Baluchistan (Sir J. E. B. HOtbOll) from Jacobabad,
Larkana, Khairpur, and other places in Sind (S. H. Prater),
from Cutch and from Gujarat (Crump), Palanpur in N. Gujerat
being the type-locality of kola.

Flesh-measurements (in English inches) of some specimens
of Clanis anreus aureus.

Head and Hind
Loeality and sex. body. Tail. foot.
Larkana, Sind; ad. & ............... 32 84 3¢
Palanpur, Gujarat; ad. &............ 302 7 (i3
Palanpur, Gujarat: ad. &............ 264 74 34
Panjgur, Baluchistan; ad. 3 ........ 294 9 63
Panjgur, Baluchistan; ad. 3 ........ 271 'i& 63
Jacobabad, Sind: ad. @ ............. 29 51
Palanpur. Gujarat (type); ad. ¥ ...... 284 qg 5%
Khairpur, Sind; ad. 2 .............. 253 8 5
Panjgur, Baluchistan; ad. § ......... 28 9 6
Khozdar, Baluchistan; ad. ¢......... 271 13 64

In two adult 33 from Persia the head and body are
respectively 313 and 26%, and in two adult €% 29 and 232 mm.

Average of head and body in 12 ad. 38 from Palanpur and Sind == 284

. ” . 2ad. 33 . Baluchistan == 28%
»”» ’ ' 5ad. 33 ,. Shiraz, Persia -2 208

» o - 10 ad. 92 .. Palanpur and Sind = 7§
" " “ 2 ad. 29 » Baluchistan =273
" . - 4 ad. 99 »« Shiraz, Persia == 264

The weights of the two § specimens from Palanpur in the
table were 23 and 15 1b. respectively. The @ from Jacobabad
VOL. It.
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was 22 1b., the type from Palanpur was 18 lb., and another
from the same locality, with the head and body 274 in., was
14 1b.

The average condylobasal length of 10 adult 3 skulls from
districts near the typical locality of kole is 145} mm., and
of 10 adult @ skulls 139 mm. The largest 3 skull from Shiraz
has a condylobasal length of 154 mm., and the smallest 145 mm. ;
whereas in two @ skulls from Bandar Abbas the length is 143
and 126 mm. respectively.

This race has an extensive range to the east and north of
Sind, Gujarat, and Cutch. It occurs in Rajputana and
Gwalior, and in Khandesh unmistakeably blends with the
South Indian race naria. It is traceable to western Bengal,
but at Daltonganj, Hazaribagh, and Gaya it is represented
by specimens which on the average are slightly darker than
those from Gujarat in colour and have slightly larger skulls.
The largest and smallest aduit 33 have a condylobasal length
of 153 and 141 mm. respectively, the average of nine being
149 mm. ; and the condylobasal of the largest and smallest ¢
is 148 and 135 mm. respectively, the average of five being
143} mm. They thus come nearer the northern race indicus,
to which they were assigned by Wroughton.

Northwards from Sind up the Indus and its tributaries
it extends to the Upper Punjab. Skins from Dhalwad and
Chakri, 900 ft., in the Salt Range (Wells), collected in March,
and two in full moult from Rawalpindi, 1,100 ft., and 1,500 ft.
(Stockley), July, are inseparable from Gujarat skins. There
are also single skins from Pathakot, Kangra, 1,590 ft.,
and Chamba, but those from the first two localiticos,
collected in February and March, are darker and more richly
coloured than typical aureus, and suggest indicus. But the
skulls of these Upper Punjab specimens are on the average
smaller than those of typical indicus.

In a series of seven adult examples from Pilibhit, Rohilkand,
March 1 to 8, one only iy fairly richly coloured like indicus,
the rest being pale like aureus. The average length of the
head and body in 4 33 is 28% in. and of 3 9¢ 281, the weights
of the & being from 15 to 18 lb. and of the @ from 18 to 21 1b.
The average condylobasal length of the skulls of the two sexces
are respectively 142 mm. and 140§ mm. A series of four adult 3
skulls, without skins, from Dehra Dun, Garhwal (submontane)
and Bijnor (B. B. Osmaston) also has an average condylobasal
length of 142 mm. Although a little shorter in the skull
than typical aureus, these specimens from the upper waters
of the Ganges and its tributaries are assignable to awreus.
The skull is much too small for indicus.

In Kumaun, due north of Rohilkund, the jackals are inter-
mediate between aureus and indicus. A series from Ramnagar,
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1,500 ft., Takula, 5,350 ft., and Almora, 5,850 ft., Deceml?er,
with an average length of the head and body in six Jd 27;— in.,
and of two 99 264, resembles indicus in its rich dark tints ;
but the skulls are smaller, the average condylobasal length
of the six 43 being 1474 mm. and of the ¢ 139 mm. Thus the
skulls are practically as in aureus but the colour as in indicus.

58 b. Canis aureus indicus Hodgs. The Himalayan Jackal.

Canis aureus indicus, Hodgson, Asiat. Res. lviii, p. 237, 1833.

Canis indicus indicus, Wroughton, Journ. Bomb. Nat. Hist Soc.
xxiv, p. 650, 1916.

Canis aureus indicus, Pocock, Proe. Zool. Soc. 1938, p. 37 (foot-
note).

Vernacular —Gidah, Shial, Shal (Kashmir) ; Syal (Lepcha
and Pahari); Nao-kan (Bhotia in Sikkim); 7oung-Khkwe
or Rhwea (Burmese at Mt. Popa): Quway-at (Chin Hills) :
Mania (Shan States).

Locality of the type, Nepal.

Distribution.—NEPAL, up to 12,000 ft. at Gorkha ; SIKRKIM
up to 7,000 ft. at Dgrjeeling ; BrHUTAN, 600 ft. ; DARBHANGA,
150 ft.; Assam, up to 1,300 ft. in the Naga Hills; Burma and
S.W. Siam.

Distinguished on the average from typical aureus by the
darker and richer colour of the unfaded coat, the pale areas
of the dorsal contour-hairs having typically a pale buff rather
than a whitish or silvery tint, the wool darker, the ears and
the legs deep rich tan, and the chest and fore belly more
prevalently buff. Also the body-measurements and the
skull are a trifle larger on the average.

The variation in colour with the change of coat is very
marked. Before the moult sets in the buffish hue of the dorsal
contour-hairs fades to whitish, the tan of the cars and legs
to palish buff, and the underside becomes more uniformly
whitish. This style of coloration is exhibited by Hodgson's
type and by a skin from Bankulwa Morang in Nepal, dated
March 13. These skins are indistinguishable in colour from
those of typical aureus, and, as in that race, when the contour-
hairs are dead and broken or shed the dorsal surface loses
its speckled aspect and becomes tolerably uniformly yellowish-
brown owing to the exposure of its underhair. Skins showing
various stages in the moult of the contour-hairs and the
exposure of the wool were collected in Darbhanga, 150 ft.,
at the end of July and the beginning of August, at Pedong,
Darjeeling, 4,700 ft., on September 7 and 9, and at Rongh,
Sikkim, 2,700 ft., as late in the season as November 24, On the
other hand, a large Q from Darjeeling, 7,000 ft., February 22,

with the head and body 31% in., has the full coat and rich



CANIS, 101

colouring of the best Nepalese skins. Of special interest
are two skins from Rongli, Sikkim, November 28, one from
Hasimara, Bhutan Duars, November 22, and one from
Margherita, in the Naga Hills, October 27, which in their
shortish, early winter coat, with narrow bands on the contours,
resemble in colour well-coloured skins of the S. Indian race
naria.

The following are the flesh-measurements of the largest
and smallest adult 3 and ¢ examples from Nepal :—

Head and Hind
Locality and sex. body. Tail. foot.
Bankulwa Morang ; ad. § ........... 313 1u% 63
Hathiban; ad. 8 ........ e 294 10% 6}
Bankulwa Morang; ad. & ........... 314 10 5%
Gorkha; ad. @ ..................... 28¢ 84 5%
Average of head and body of 6 ad. & fromn Nepal == 303
v v " Jad.d ,. Sikkim&Sivok,Bengal=—30
1]

” o " 3ad.? , Nepal =3
" » » 7ad. ¢ ., Sikkim & Darbhanga --29}

These dimensions slightly exceed those of typical aureus.

There is clearly very little difference between the sexes.
Actually the largest 3 of this race, with a head- and body-
measurement of 32 in., came from Margherita in the Naga
Hills. Of skins from Burma the only one measured in the
flesh is an adult @ from Mt. Popa (Shortridge), with the head
and body 28%, tail 102, hind foot 5§.

The weights are variable. The & from Hathiban entered
above was 23 lb. Another, slightly larger, from the same
locality, with a head- and body-measurement of 30% in., was
20 ib. A ¢ from Darjeeling with the head and body 30% in.
was 24 lb., one from N. Kamrup with head and body 30% was
19 tb., and the one from Mt. Popa was 134 Ib. These weights
agree with Ward's statement that in Kashmir the weight.
presumably of a 3, is up to 25 1b., and of a good @ 19 1b.

The average condylobasal length of six adult 33 from Nepal
is 155 mm. and of three adult 9% 145 mm. The same average
of eleven adult 33 from Nepal, Bhutan, Sivok, 8. of Darjeeling,
and Assam is also 155 mm., and of ten adult ¢ from Nepal.
Sikkim, Darbhanga, and Assam is 147 mm. These averages
are approximatelv 10 mn. longer, sex for sex, than those of
typical aureus. The skull from Katmandu (Oldfield) is the
largest Nepalese 3, but one from Margherita in the Naga Hills
and one from Angarakata, N. Kamrup, with a condylobasal
length of 161 and 160 mm. respectively,are alittle larger. Others,
however, from Assam are smaller, the average of four adult 33
from that district being 156 mm. Of two adult 33 skulls
from Burma, one from Toungoo is 156 mm., the other from
Chindwin 146 mm. ; and three adult ¢ skulls from Mt. Popa
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the Shan States, and *“ Burma  are 152, 148, and 140 mm.
respectively, the skull from Mt. Popa equalling the largest
Q skulls of indicus from west of the Brabmaputra, and the
average of the three @ Burmese being almost exactly the same
as that of the ten @9 ranging from Nepal to Assam.

58 ¢c. Canis aureus naria Wrought. The Southern Indian
Jackal.
Cunis narie, Wroughton, Journ. Bomb. Nat. Hist. Soc. xxiv,
p. 651, 1916,
Canis gureus naria, Pocock, Proc. Zool. Soc. 1938, p. 37 (footnote).

Vernacular.—Kola (Marathi and Dekhanese) ; Koila (Rat-
nagiri); Nari (Kanavese); Nakka and Tadae Nakka (Waddari).

Locality of the type, Virajpet, S. Coorg.

Distribution.—The whole of the southern part of PENINSCLAR
INp1a from THANA near BoMBAY in the north-west southwards
through the WESTERN GHaTs, MYSORE, the EASTERN GHATS,
and MApURA.

Distinguished on the average from the northern race by
its shorter winter coat, which, being smoother and less shaggy,
appears darker on the back, the black tips of the contour-hairs
concealing to a greater extent the pale penultimate band, the
general effect, as described by Wroughton, being black
speckled with white. The underside is also, as a rule, more
pigmented on the chin, the hind throat, the chest, and fore
belly *. The limbs are rusty ochreous or rich tan.

The general colour is sometimes subject to the same extreme
seasonal contrast exhibited by the northern race, but the
contour-hairs are sometimes moulted without manifest
bleaching and the moult occurs earlier in the season. In the
type, dated January 13, the shedding of the dorsal contour-
hairs was apparently just beginning, judging from the com-
paratively small exposure of the ochreous-brown wool, but
in three skins from the same locality in S. Coorg, dated January
13, 23, and 29, most of the contour-hairs are gone, the back
being covered mainly with soft woolly hair, varyving from
reddish-brown to dull yellowish in colour. Two skins are
remarkably pale. One from Jellapur, N. Kanara, October 24,
is very grey, the contour-hairs being white with black tips.
The other from the Thana District, February. is similar to it.
The difference in the dates of these two bleached skins suggests
that there may be two moults. A skin from Payangadi,
N. Malabar, September, is dark, blackish brown with white
speckling above, and deeply and extensively reddish below.

* Wroughton’s description of this jackal suggests that its coloration
is of a different style from that of the northern Indian jackals. It is
fundamentally the same, the difference depending on the shorter coat
and consequently narrower bands on the contour-hairs.
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Flesh-measurements (in English inches) of the largest and
smallest 3 and Q specimens, and of the typc in the British
Museum :— -

Head and Hind

Locality and sex. body. Tail. foot.
Virajpet, 8. Coorg; ad. & ........... 304 9} 53
Cumbum, Madura; ad. 8 ........... 274 83 6}
Cauvery Falls, Mysore; ad. ¢ ........ 28% 8% bt 3
Virajpet, 8. Coorg (type); ad. @ ...... 264 8% 5%
Ratnagiri; ad. § .............. . ..., 241 9 63

Average length of head and body in ten adult 33 293, in
ten adult 9% 264.

The weights are variable. That of the 3 from Virajpet
was 17 Ib. Two 3 specimens from Salem with the head and
body 29} and 28% weighed respectively 171 and 17 1b. The
@ (type) from Virajpet was 19 lb., one with exactly the same
length of head and body from Cumbum was 18 ]b., the @ from
Ratnagiri was 15 1b., whereas the largest § from the Cauvery
Falls was entered as only 13 Ib., and a ¢ from Salem with the
head and body 26 in. was 12 1b.

58 d. Canis aureus lanka Wrought. The Ceylon Jackal.

Canis lankas, Wroughton, Journ. Bomb. Nat. Hist. Soc. xxiv,
p. 651, 1916 ; Phillips, Man. Mamm, Ceylon, p. 194, 1935.
Cants aureus lanka, Pocock, Proc. Zool. Soc. 1938, p. 37 (footnote).

Vernacular—Nariva, rarely Hiwale (Sinhalese); Narie
(Tamil) ; Kulls Narie (Jaffna Tamil).

Locality of the type, Mankeni, E.P.

Distribution.— " Practically the entire Island ” of Cevrox
(Phillips).

Distinguished from naria by the apparently constant presence
on the inner side of the third upper premolar of a rooted lobe,
which is only occasionally present in naria.

Wroughton described the Ceylon Jackal as a species distinct
from the southern Indian form, naria, mainly on the evidence
of the dental peculiarity above deseribed, without being aware
at the time of its occasional occurrence in naria, ag well as in
some domestic dogs. It is present in two skulls of naria
in the British Museum, one shot by Major Rodon at Dharwar,
the other collected by Baptista in the Chettiri Range, Salem.
Its apparently invariable presence without survival value in
Ceylonese skulls, as attested by those in the British Museum
and in all, as he tells me, seen by Phillips, is too interesting
to be lost sight of, and the racial name lanke may be retained
to commemorate it *.

* Since this diagnosis was written Phillips has sent me an unusually
small ad. @ skull from Gammaduwa with the lobe absent.



CANIS, 105

Wroughton also stated that lunke is larger than naria.
This is not borne out by flesh-measurements ; but the skull
he selected as the type of lanke from Mankeni, E.P., is
longer than the skull of any of the Indian races 1 have
measured. The upper part is not available for examination
to ascertain the condylobasal length, but the mandible, an
equally good criterion, is 129 mm. In another g skull from
the same locality, however, the mandible is 122 mm., the same
length as in a & skull of narie from Cumbum in Madura.
The number of skulls of lanke in the British Museum is com-
paratively small, but the average length of the mandible
in five adult 33, including the type, is 120 mm., whereas
in six adult 33 of narie it is 1163 mm. In the available 2
skulls of the two races the length of the mandible is about the
same. The evidence to hand merely suggests the possibility
of lanka being a trifle larger than naria.

Flesh-measurements (in English inches) of the largest and
smallest § specimens in the British Museum, and of Phillips's
largest 2 and of the smallest § in the British Museum :—

Head and Hind

Locality and sex. body. Tail. foot.
Mankeni (type); ad. & .............. 308 7 63
Mankeni; ad. & ............. .. ... 264 94 64

Phillips’s largest : ad. ¥ ......... ... 29 94 544
Anasigalla; ad. © .............. ... 27 8} 5%

Average length of head and body in 5 adult 33 293, in
4 adult 99 (Phillips) 27.

The weights are variable. A 3, according to Phillips, with
the head and body 30} in. was 20 1b., but a 3 from Mousakanda
(Brit. Mus.) with the head and body 30 in. was only 16 1b..
whereas Philips’s largest ¢ was 18 1b.

Habits.—The Indian Jackal has great powers of adaptation
to varied surroundings. With a few unimportant differences.
due to local environment, the habits of all the races seem
to be similar. It is found in nearly all districts in British
India, and some accounts of its occurrence noted by the col-
lectors for the Mammal Survey may be put on record. Many
were collected by Hotson in Baluchistan, and by Prater in Sind.
According to Crump it is exceedingly common all over Cutch,
in Kathiawar, especially about -cultivation, and although
abundant round Palanpur in Gujarat, it is not found so high
up as Uria, and is rare in the hot weather at Danta, but after
the rains its howling was heard there. In western Bengal
it was plentiful all over the cultivated areas near Daltonganj
and Hazaribagh, but was not seen in the Singbhum forest.
In Kumaun it does not appear to penetrate far into the
higher ranges, but is found in the Sargu Valley, also in Almora
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and at Lohaghat and Champawat in the Bhaba, but usually
becomes scarce above the foothills. In Sikkim it is not
common above 3,000 ft., but in the Darjeeling district oceurs
up to 7,000 ft. Col. Ward has heard it up to 7,500 ft. in
Kashmir. According to Dunbar Brander it is found both
in the forests and open country of most parts of Central
India, but is rare in Berar, where the black soil is not suitable
for the burrows in which it rears its young. Shortridge
also found it very plentiful in forests and open country in
Dharwar, and also in S. Coorg, especially near villages. In
Ceylon Mayor came across it everywhere, but more commonly
in the Eastern Province. Phillips also states that it is found
over practically the whole of the island, but more frequently
in the plains than in the hills. He adds, however, that it is
& wanderer in most parts, especially in the hills. It may be
abundant in a particular district in one year but entirely
absent in the following year or even for several vears there-
after. In Burma it is not so plentiful as in India and Cevlon,
and seems to be a comparatively recent immigrant into the
country, but is steadily spreading its range. According to
Mackenzie it is said to be an occasional visitor at Tamin
in the Chin Hills, probably coming over from Manipur ;
but Shortridge recorded it as well known round Mount Popa,
Mandalay, Mingun, and other parts of the Dryv Zone, and as
occasionally ascending the Shan platean at Maymyo, whence
it extends, though not in large numbers, as far east as the
Salween. Peacock also stated that jackals arc fairly common
in the Dry Zone but very rare in most other parts of Burma.
Writing in 1917 Allen declared that whereas twenty-nine years
previously there¢ werc no jackals in the Henzada District
in Lower Burma, he found them to be plentiful in that year.
They reached the district, he thought, either by coming across
the Arakan Yomas or from Thayetmyo.

The diet. of Jackals is very varied. They are notoriously
useful scavengers, prowling around villages at night to pick up
any cdible offal they can find, eating any dead animals they
come across in the jungle, and finishing off the remains of the
“ kills ”* of tigers and leopards. But theyv also kill for them-
gelves any mammals, birds, or reptiles theyv are capable of
overcoming up to the size of small deer and antelope. and it
is very destructive to sheep in Kashmir according to Ward.
They usually hunt either singly or in pairs, but occasionally
in packs like wild dogs. They have been seen to course
hares and blagk buck in the open, and Dunbar Brander
records watching a pack of ten or a dozen " in full cry ™
after a four-horned antelope, which he did not doubt they would
catch, having good scenting powers. They also eat kids and
lambs when thev can get them, and are often a great pest
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to poultry keepers. Near the coast in Ceylon, Phillips tells
us, they may be frequently seen trotting up and down between
tide-marks close to the water’s edge to feed on shell-fish
or anything edible stranded on the sand. Insects also form
part of their diet, as well as fruits of various kinds, especially
the small plums of the ber (Zizyphus), and in certain districts
maize, sugar-cane, and, like the palm-civet, coffec berries,
which, when collected from their droppings, arc said to make
the best coffee. probably because, as Sterndale asserts, the
jackals choose the finest quality of berries to eat.

Being swift of foot jackals give a good run when hunted
with kounds; but in Ceylon, according to Phillips, the dogs
will not always follow the trail, and sometimes refuse to kill
the jackal when overtaken, no doubt, it may be supposed,
because they recognize him as one of their own kind *. The
jackal, however, is not sufficiently swift to make good sport
when coursed, being easily caught by greyhounds.

The jackal’s howl, which has been often discussed, has been
described as a wail three or four times repeated in ascending
scale, followed by three quick velps, also repeated two or three
times. By Anglo-Indians it has been likened to the cry of
" Dead Hindoo : where, where, where.” It is usually uttered
shortly after dark and just before dawn ; and Dunbar Brander
graphically wrote that in the still hours of the morning the
sound may be heard approaching from a distance, to be caught
up by jackals round the camp and passed on to others until
it fades away in the distance, as if transmitted all across
India from Bombay to Calcutta. A different cry, which has
been onomatopeeically transterred to the animal itself, has
been described as ' Pheal, Phion, or Phnew.”” 'This is admit-
tedly uttered when the jackal is aware of a tiger or leopard
near by, and it was formerly believed to be restricted to such
occasions T : but Dunbar Brander states that he has heard
it when there were no tigers within miles of the spot. He
thinks it is a cry of alarm or suspicion, whatever the cause
may be : and Col. Ward states that it is emitted when pigs,
wild dogs, or bears are on the move.

The legend which has elsewhere earned for the jackal
the title of ° Lion-provider " is prevalent in India in connection
with the tiger. It is likely enough that jackals follow tigers
for the chance of finishing the ** kill ” when the tiger is gorged.
Dunbar Brander describes them as the only animal which has
any friendly relations with the tiger, and reports seeing one

* Phillips also states that the labourers’ dogs ** orly bark and rarely
molest ”’ a jackal that makes a raid on the fowls of their owners.

t Blyth, it may be noted, heard a pariah dog make this howl on
scenting some tigers in a cage.
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running fearlessly in and out between three tigers emerging
nearly abreast from the ]ungle during a beat. He thinks
the jackal is beneath the tiger’s notice ; and, judging from
his account of hearing a jackal utter the * phea,l ” cry upon
detecting his presence, of which the tiger was unaware, it is
possible that the jackal may be of use to the tiger.

The period of gestation is from 60 to 63 days, as in the wolf
and domestic dogs. With the latter jackals in captivity
have been crossed, and it is commonly believed in India
that they sometimes interbreed with pariahs. The cubs,
usually three or four in number, are born either in an enlarged
chamber at the bottom of a burrow dug by the bitch, in a
drain, or in some natural shelter like an overhanging rock or
hollow tree-trunk.*

Genus VULPES Oken 1.

Foxgs.

Vulpes, Oken, Lehrb. Naturg. iii, pt. 2, pp. 1033-4, 1816; and
of all recent authors, including Miller, Cat. Mamm. Centr. Europe,
p. 325, 1912,

Type of the genus, Canis vulpes Linn.

Distribution.—The greater part of the Old World, except
Madagascar, S.E. Asia, and Australasia : America as far
south as Mexico.

Distinguished from C'anis and Cuon, the other genera of

‘anide inhabiting British India, by having the forehead of the
skull between the postorbital processes flat, not inflated by
air-cells, the processes themselves slightly concave, with raised
anterior edge, instead of convexly rounded, and the canine
teeth typically longer, the upper with their points reaching
as low as the inferior margin of the mandible, and the points
of the lower reaching well above the line of insertion of the
upper incisors (text-fig. 21, B, C, p. 143). The feet are relatively
longer, less compact, and the plantar pad is invaded by hairs
behind and more crescentic, less cordate in shape, and on the
lower side of the digits in front of the plantar pad there is a
deep glandular pit, which leaves the scent followed by hounds.
This is furnished with two elongated, scantily-hairy areas
separated in the middle line by a band of close-set hairs
(text-fig. 17, p. 130).

* Owing to its prevalence in certain parts of India and Ceylon, the
belief that a jackal sometimes grows a horn on its forehead should
perhaps be recorded, although it is apparently unsubstantiated and
its foundation unknown.

t+ The Common British Indian Foxes have been dealt with at some
length in this volume owing to their extreme individual variation.
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Key to the Species based on External Characters.

a. Tail and ear long, tail over half the length of the
head and body, ear much more than half the
length of the hind foot.
b. Tip of the tail white ; upper half of back of ear
black and strongly contrasted with tint of [p. 110,
head and nape (four pairs of mamms) ... .. vulpes Linn.,
U’. Tip of the tail black; backs of the ears
generally nearly the same tint as the head
and nape, never jet-black and strongly
contrasted.
c. Larger: coat never very long and full :
colour brownish or ochreous on the back.
the contour-hairs always with pale band
giving a speckled look to the pelage Ip. 129,
(three pairs of mamme) .............. benyalensis Shaw,
¢’. Smaller; coat verv long. full and loose :
the contour-hairs extensively white and

black, so that the pelage is never closely [p. 139,
speckled (mammae ?) ... ... L.l cana Blanford,
a’. Tail and ear short. tail less than half the length
of the head and body : ear less than half the [p. 140,
length of the hindfoot .................... Sferrilata Hodgson,

Key to the Species based on the Skull and Teeth,

a. Muzzle comparatively short and broad., its width
above pm? about one-third the length of the
palate ; canines moderately long, height of
upper from base to point less than length of
upper carnassial (pmt) and first molar (m!) as
set in jaw.

b. Nasals on the average narrower posteriorly :
the upper carnassial relatively larger as com-
pared with the first molar.

¢. Skull in smallest ? over 100 mm. in condylo- [p. 11w
basallength ......................... rulpes Linn.,
¢’. Skull in adult & up to about 9 mm. ..... cana Blanford,
b’. Nasals on the average broader posteriorly [p. 139,
and upper carnassial smaller as compared
with first upper molar ............ ... ... bengalensis Shaw,
a’. Muzzle long. with concave lateral margins, its fp. 129.

width above pm? about one-quarter the length

of the palate: canines very long. height of

uppel oxceeding combined length of pm* and [p. 140.
...................................... Jerrilata Hodgson,

59. Vulpes vuipes Linn.

Canis vulpes, Linn., S8yst. Nat. ed. 10, i, p. 40, 1758.

(For descriptions and full synonymy of typical Vulpes vulpes from
Sweden and of related European forms see Miller, Cat. Mamin.
Western Europe, pp. 330-40, 1912.)

Locality of the type, Sweden.

Distribution.—Europe from the Arctic coast to the Mediter-
ranean, and Africa north of the Sahara ; Asia from the far
north to S. Arabia, N.'W. INpia, the Himaravas, S. China,
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and Tong-king ; the greater part of N. America from the Arctic
coast southwards to California. Absent from the greater
part of PENINSULAR INDIA, CEYLON, BUrRMA, Malaya, Siam,
Sumatra, Java, and Borneo.

The range agrees on the whole very closely with that of the
Wolf (Cants lupus) and of the Bear (Ursus arclos).

Distinguished by the combination of black backs to the
upper half of the ears and a white tip to the tail. Although
commonly called the ** red fox,” on account of the dominance
of that tint, the colour is very variable both individually and
locally, the contour-hairs of the back being sometimes flaves-
cent, " silvery,” or black to a varying extent. The size is also
variable. Although typically considerably exceeding on the
average that of other species, some of the subspecies are com-
paratively small. Usually at all ¢vents there are four pairs
of mammse.

59 «. Vulpes vulpes montana Pearson. The Hill Fox.

*“ The Hill Fox.” Royle, Journ. As. Soc. Beng. i, p. 99. 1832.

C'anis vulpes montanea, Pearson, Journ. As. Soc. Beng. v, p. 313,
1836 (Jan.).

C'anis himalaicus, Ogilby. Proc. Zool. Soc. 1836, p. 103 (Oct.) ;
and in Royle’s * Botany of the Himalayas.” Mamm. p. Ixvi,
1839.

Vulpes nepalensis, Gray, Charlesw. Mag. Nat. Hist. i, p. 573,
1837.

Vulpes aloper, Blanford, Mamm. Brit, India, p. 153, 1881.

Vulpes waddelli, Bonhote, Proc. Zool. Soc. 1906, p. 303.

Vulpes ladacensis, Matschie, Filchner's Exped. Chin. p. 167, 1907.

Vulpes vulpes montana, Pocock, Journ. Bomb. Nat. Hist. Soc.
XXXIX, p. 38, 1936,

Vernacular.—Lomr: (Hindi); Rubah (Pers.); Luk J,
Laash ¢ (Kashmiri) ; Wamu (Nepal).

Locality of the type of montana *, '‘ Himalayas " ; of
himalaicus, Mussoorce ; of nepalensis, Nepal; of waddelli,
Kambajong, Tibet ; of ladacensis, Ladakh.

Distinguished from the typical Scandinavian race and the
other races of continental Kurope admitted by Miller by its
smaller size on the average, especially indicated by the skull
and teeth (see p. 118).

In this Fox, in winter at least, the long coarser hairs on
the sole of the foot are copiously mixed with softer woolly
hairs.

Notes on the synonymy.—The type of montana, of which the
exact locality is unknown, was described as having a dark
rufous cross on the back set off by light fawn on the neck
and behind the shoulders: the sides of the body and the

* Wrongly stated by Mivart (Mon. Canidwm, p. 96, 1890) to be in the
British Museum.
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shoulders being grizzled and the underside dark. Blyth,
who had Pearson’s type and stated that the fox occurs
at Simla and Mussooree, described it as much less rufous
than the European fox and paler and more hoary (Journ.
As. Soc. Beng. xxiii, p. 730, 1854). He also astutely sug-
gested that it might prove to be the same as the large fox
of Afghanistan described by Griffith. From the description
it appears that this fox comes into the intermediate category,
since its description agrees tolerably closely with skins from
Kangra, Chamba, and Simla referred to below.

Fig. 15.

A, B and C. Rhinarium of the Hill Fox (Vulpes vulpes montana) from
above, from the front and from the side.

D. (Gland on the upper surface of the tail of the same, with the hairs
pulled aside to show the naked area. (This gland, present in other
Canidze, is particularly well developed in Foxes.)

The type of himalaica, from Mussooree, was described
as bright bay on the back, yellowish on the sides of the body,
white on the side of the neck, hoary grey on the hips, and
smoky brown below. Ogilby’s type, which is in the British
Museqm, 18 now tawny-red above, with hardly a trace of black,
b.ut with some buffy-white on the loins, isabelline on the flanks,
silvered and hoary on the thighs, sooty below, set off by
bright buff on the chest. Although both Ogilby and Blyth
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considered himalaica to be a synonym of montana the two
types do not agree in coloration, himalaica belonging to the
first category mentioned below.

The type of nepalensis, one of Hardwicke’s Nepalese speei-
mens of which the whereabouts is unknown, was described
as bright fulvous-yellow above, like the English fox, but with
the fur brighter and much softer. According to Blyth (Journ.
As. Soc. Beng. xxiii, p. 730, 1854) this is a large fox with very
fine, long, dense fur, bright light yellowish-fulvous in colour,
and with a huge brush. According to him it occurs in Tibet,
rarely south of the snows. Possibly Hardwicke’s specimen
was a traded skin; but the description agrees very closely
not only with some Tibetan skins in the British Museum,
but with onc from Sikkim and some from Kumaun as stated
helow.

The type of waddelli, from Kambajong, Tibet, 16,400 ft.,
was regarded by Bonhote as distinet from montana because it
represented a redder type than any of the Himalayan skins
in the British Museum at that time. It is not redder, however,
than skins from Sikkim, Kumaun, and elsewhere subsequently
reccived.

The name ladacensis was given by Matschie to a skin from
Ladakh which he thought was specifically identical with
the paler of the two foxes collected by Stolicka in Turkestan,
and illustrated by Blanford (fig. 1, pl. 2) in the report on the
Second Yarkand Mission, 1891, Matschie was apparently
quite unaware of the individual variation in the colour of
foxes. There is no doubt that the two foxes depicted on
the plate by Blanford merely represent colour-phases of one
and the same subspecies, comparable with the “red ” and
* flavescent *’ phases of montana from Kumaun, Sikkim,
and Tibet, although Matschic regarded them as specitically
distinet. I have seen no foxes from Ladakh, but one from
Glgit, in the same river valley, is inseparable from montana.

The British Museum has the following Himalayan skins * :—

Sikkim, Kapup, 13,000 ft. Adult 3 (Crump), November 24,
in fresh winter coat is bright reddish-bay from nape to loins,
with scarcely any black or buff or grey arcas in the contour-
hairs, but the forehead and cheeks have a good deal of whitish ;
the thighs arve hoary grey ; the under side white ; the top of
the tail red, and the fore legs darkish tawny, with a grizzled
black streak to wrist ; hind legs paler.

Sikkim, Thanga, in the Upper Chambi Valley, 11,000 ft.
Adult Q@ (Crump), January 4, in mid-winter coat, is much
paler and yellower, the contour-hairs bleached to buff on the

* The individual skins have been dealt with at some length on account
of their great variability in colour both when in good coat and during
the moult.

VOL. 11, I
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back, the bright tint being restricted to the back, with the
flanks greyish ; the fore legs also are much paler, but the
under side is white. :

Tibet, Kambajong, 16,400 ft. Adult, October 8 (type of
waddelli, Col. Bailey coll.), is very like the Kapup skin, but has
the contour-hairs on the flanks paler. A second skin named
waddelli by Bonhote, from Pharijong, January 11, is like the
Upper Chambi skin but rather brighter. Two undated skins
labelled Tibet (Hodgson) are also a little brighter and more
golden than the Chambi skin, the three being intermediate
between the two skins assigned to waddelli. An adult 3 from
Dachin, Tibet, 14,700 ft. (Col. Bailey), June 22, is in full moult,
all the contour-hairs of the back being shed, leaving a thick
coating of tufted, dark chocolate wool. Another adult 3 from
Gyantse, 13,000 ft. (Col. Bailey), undated, is in much the same
condition, but a few contour-hairs, with the tips bleached
white, dead and shrivelled, remain. All these skins are white-
bellied. The redder of them belong to the phase represented
by the type of himalaica, and the paler agree precisely with
Gray’s description of nepalensis.

No fox of this tyvpe has been recorded from Bhutan, Assam,
or Upper Burma ; bit it occurs in Yunnan, whence the Museum
has two skins, both from Tengvueh, an adult ¢, 9,000 ft.
(Howell), February 11, which is an almost exact match of the
skin from Kapup in Sikkim, and an adult &, 6,000 to 7,000 ft.
(Forrest), dated December 24, but almost certainly wrongly,
because the whole of the back behind the shoulders is covered
with brown wool with a few white-bleached contours, as in
Col. Bailey’s Tibetan skins, but the nape and shoulders still
retain the long buffy contours, resembling in colour the paler
skins of the nepalensis-type from Tibet and Sikkim.,

Kumaun.—A series of six skins (Crump) closely resembles
those described above. The extremes in colour are an adult 3
from Lohaghat in Almora, 5,600 ft., February 6, which is
dark reddish-bay above from the head to the tail-root, as is
the skin from Kapup, Sikkim, but there are some black-tipped
hairs on the nape and shoulders and the belly is mostly
blackish ; and an adult @ from Champawat in Almora,
5,850 ft., February 21, which is much paler, with the general
colour above buffy-yellow, the fur of the back grey-brown
instead of sooty, and the throat and chin and greater part
of the belly white, with some dark grey on the chest. A second
from Lohaghat closely matches the Champawat .

Two adult 3 skins from Takula, 5,350 ft., October 12 and 15,
are like the first described 3 from Lohaghat, whercas a @
from the Takula, October 12, is paler, intermediate between
the & Takula skins and the pale @ from Champawat.

These skins also exhibit the colour-phases represented by
the types of himalaica and nepalensis respectively.
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Mussooree.—In addition to the type of himalaica above
described the Museum has another skin, 5,500 ft. (Hutton),
which is very like it, but has more white banding in the
contour-hairs of the hind quarters, and is white below in the
middle line instead of slate-grey.

Simla.—A series of four skirs (Hume) shows great individual
variation. Two, 39, closely resemble the Mussooree skins,
another @, September 28, is much darker, all the hairs of the
dorsal surface being black-tipped and buff below the tip,

Fig. 16.—Upper view of skull of adult 3 of the Hill Fox (Vulpes vulpes
montana) from Takula, Kumaun. (Two-thirds nat. size.)

the general effect being grizzled brown from the erown back-
wards. Another @, September 26, is much darker than the
last, the pale areas of the contour hairs being much less evident,
especially on the nape and shoulders, which are heavily
blackened ; the under side is sooty, and the legs are very dark.
The general effect is a blackish fox, speckled with buff or grey.

with a brighter buffy cross-mark down the spine and across.
12
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the shoulders. Another @ skin (Blanford), October, is short-
coated and marked above with a dark rusty-red cross showing
no buff or black speckling; the thighs and fore legs are
blackish, speckled with white. This skin of Bla.nfqrd’s
agrees very closely with the type of montana as described
by Pearson, but neither appears to be in complete coat,
judging from the distinctness of the ‘ dark rufous” cross
mark on the back ; and it is evident from Blyth’s description
of the foxes from Simla and Mussooree, that the skins he had,
said to be much less rufous, paler and more hoary than
European foxes, belonged to the type prevalent at Kangra
and Chamba.

Kangra Valley.—Four skins (Wells), those in good coat of the
““ crossed or decussate,” hoary type, with the bright colouring
reduced on the back and the contour-hairs with a broad
whitish band and a black tip, the black often dominant.
Adult 3 from Gopalpur, 6,000 ft., February 29, is dark reddish-
tan down the back, with abundance of black but not much
of the pale tint, the flanks are grey, the thighs and shoulders
hoary, the under side smoke-grey, the fore legs dark hoary,
with dark tan paws, and the hind legs dark tan with a dark
hoary patch. A ‘second adult 3 from the same locality,
5,600 ft., February 18, is a good deal paler above but has
more black on the limbs. Adult @ from Sanyala, 4,500 ft.,
May 8, is still paler, yellowish down the back, with the dark
hair-tips scarcely evident, but the thighs and sides of the
shoulders are hoary, the throat sooty, and the abdomen covered
with short red hairs in preparation for suckling. An undated
skin from Baijnath is very dark, with a dull ochreous tint
in the dorsal contour-hairs and the fur nearly black

Chamba.—A series of nine skins collected by Wells in Decem-
ber and January between 4,000 and 5,000 ft. Two only,
one from Pukri 4,000 ft., and another from Bara Tissa,
7,500 ft., are of the reddish type like the richer skins from
Kumaun. The others from Pukri, Bara Tissa, Chalan Tissa,
6,700 feet, Chatri, 5,000 ft., and Siluni, 5,000 ft., are darker,
with the bright colour on the back not so red, but varying
from ochreous to reddish-brown and more restricted, forming
a broad band or cross, more or less obscured by the black tips
of the hairs; the thighs, flanks, and sides of the shoulders are
hoary. These are like the dark Kangra skins.

Gilgit.—Two skins of the red and paler phases, like those
of Tibet, Sikkim, and Kumaun. One, 5,000 ft. (Biddulph),
October 7, in fresh winter coat has the contour-hairs of the
back tolerably uniformly red, without appreciable pale areas
or black tips ; the under side has the throat ashy, the abdomen
ashy, overcast with white, and the inguinal region white ;
the legs have some black and white hairs on their front surfaces.
‘The serond, 6,000 ft. (Col. W. F. R. Trevelyan), is in full moult,
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most of the contour-hairs being shed, leaving the woolly coat
exposed. The coloured area of the back is reduced in extent
and not so red as in Biddulph’s skin, the general tint being
faded to bright ochreous, with the head still paler ; the rest
of the upper side is covered with thick tufted wool, white
on the sides of the neck and flanks, pale sooty on the hind back ;
the under side is ashy ; the legs are more heavily pigmented
in front than in Biddulph’s skin and the tail is mostly covered
with white wool.

Summary.—From the evidence of the skins above described,
which were mainly collected by the Mammal Survey, it seems
that the Hill Fox undergoes noticeable change in colour when
traced westwards through the Himalayas from Sikkim.
The eastern form varies from bright reddish-bay to bright
yellowish-fulvous, with scarcely a trace of black and very little
silvery-white in the pelage. The reddish phase was named
himalaica and the fulvous or flavescent phase mnepalensis.
These are the only phases known in Sikkim and Kumaun;
but the red phase also occurs in Mussooree, Chamba, and
Kangra. In these districts, however, the * hoary ” phase,
described as montuna, and distinguished by the reduection
of the bright hue of the back and by the generally black and
white coloration of the contour-hairs of the flanks and elsewhere,
is prevalent. These may prove to represent distinet races,
himalaica and montana ; but for the present I prefer to regard
them as one, since in N. America the * red,” the “ hoary,”
and the ' black’ or silver-tip phases occur in the same
locality. But I have given racial status to a still more hoary
form found to the west of Chamba and Kangra, and typified
by a fox originally recorded from Kandahar (p. 121).

The following are the flesh-measurements converted from
millims. into English inches, and some weights (in 1b.) of the
largest and smallest males and females from each district :—

Head and Hind
Locality and sex. body. Tail. foot. Weight.
Sikkim, Kapup; ad. & ...... 27} 17¢ 63 —
Sikkim, Thanga ; ad. @ ..... 24% 153 [} 83
Kumaun, Alnwora; ad. 8 .... 256 16 8 10}
Kumaun, Takula; ad. &..... 22¢ 173 (4—) 104

Kumaun, Takula ; ad. 233 154 53 8}
14

@ ...

Kumaun, Almora; ad. ¢ .... 22§ 5% 8
Kangra, Gopalpur; ad. & ... 28 18 6 —
Kangra, Gopalpur; ad. 3 ... 264 17% 5% 11}
Kangra, Samyala; ad. @ .... 24% 133 5%

Chamba, Pukri; ad. & ...... 203 18 6 —
Chamba, Bara Tissa; ad. & . 26 148 5% —
Chamba, Chalan Tissa ; ad. Q. 26 132 5 —
Chamba, Chaelan Tissa ; ad. Q.  256¢ 16} 5¢ 8

The ear is usually about 34 inches long, measured from the
notch, but may be 4 inches (100 mm.).
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The table suggests that the foxes from Kangra and Chamba
are bigger, sex for sex, than those from Kumaun, but since
this is not borne out by the skulls the apparent difference
is probably due to the “ personal equation ™ of the collectors,
Wells and Crump respectively.

Of the measured Tibetan skins, Col. Bailey’s adult & from
Dochin, and the type of waddelli from Kambajong have
a head- and body-measurement of 26§ inches and 25 inches
respectively ; and the § and @ skins from the Tengyueh
Valley in Yunnan are exactly the same in head and body as
the 3 and § from Sikkim. The tails and hind feet of these
Tibetan and Yunnan skins similarly agree very closely with
those of the Sikkim and Kumaun skins.

From the available data it does not appear that the flesh-
measurements of this fox are appreciably less than those of the
Continental European foxes, although the skulls as recorded
below are decidedly smaller.

Skulls of montana, sex for sex, are smaller on the average than
those of the three British and Continental Kuropcan races
of V. vulpes, admitted by Miller, namely V. v. vulpes from
Scandinavia, V. v. crucigera from Central Europe and Italy,
and V. v. silacea from Spain, which arc closely related. In @
skulls of montana the condylobasal length varies from 128 to
141 mm., with an average of about 136 mm., the same measure-
ment for @ skulls being from 123 to 132 mm., and the average
about 130 mm. In the European races 3 skulls range from
136 to 155 mm., with an average of about 145 mm., and
Q skulls from 126 to 141 mm., with an average of about
134 mm. The teeth also of montana appear to be similarly
a little smaller, especially the upper carnassial (pm4).

In the table of skull-measurements of this race (p. 119)
the zygomatic width and the postorbital or * waist ** widths
are entered because it is customary to record them. They are,
however, of very little use, because they vary with age after
the skull has attained its full length, the zygomata becoming
wider and the postorbital area narrower from muscular
moulding as the skull gets older.

In two skulls, 3 2, from Simla (B. B. Osmaston), which have
no skins, the condylobasal length is respectively 135 and
132 mm. It may be added that the two unsexed skulls of
Bailey’s Tibetan specimens, above referred to, have a condylo-
basal length of 134 and 139 mm. respectively, that the adult
& skull of the type of waddelli is 136 mm., and the adult 3 and
@ skulls from the Tengyueh Valley in western Yunnan are
respectively 139 and 130, with a mandibular length of 110 and
104 mm. All these skulls fit in with the Himalayan series of
moniana. Finally, the skull belonging to the skin collected
by Biddulph at Gilgit, although immature and defective,
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has the upper carnassial (pm%) and the upper molar (m!)
the same size as in montana. ’

Habits.—In the Himalayas the Hill Fox occurs at altitudes
varying according to the records from 4,000 ft. in Chamba
to 13,000 ft. in Sikkim, but seem to be most plentiful between
5,000 and 6,000 ft. In Tibet, however, it ascends as high
as 16,400 ft. As already stated, it is very closely related to
the Common European Fox, and leaves the same scent on the
ground from the skin-glands between the plantar and digital
pads of its feet. It is seldom found, however, in districts
where hunting on horseback with hounds is feasible, although,
according to Jerdon, the 7th Hussars kept a pack in Kashmir
in 1865 and enjoyed good sport.

In general habits it also resembles our fox. It is not
gregarious, and is never known to hunt in packs, and, being
diurnal as well as nocturnal, may be seen singly or in pairs.
It frequents forests and also more open broken country, and
lies up in burrows, beneath rocks or in crevices between them,
or in thick bush. Although eating fruits and berries of various
kinds, some insects, and robbing wild bees of their honey, it is
mainly predatory, preying upon any small mammals it can
catch, such as rats, squirrels, marmots, picas, and hares, and
any birds, like francolins (partridges) and pheasants, it can
pounce on. Not infrequently it raids the pens of domesticated
poultry, and in the winter, when the ground is covered with
snow and wild game scarce, it may, as recorded by Hutton
at Simla, assemble in some numbers near human dwellings
to pick up any discarded scraps of food it comes across.

Like wolves and jackals these foxes breed but once a year,
pairing off towards the end of winter, so that the cubs are
born in the spring. Blanford rop(-at(-d the common belief
that the period of gestation is nine weeks, i. e., 63 days ; but
Mr. J. M. D. Mackenzie, who owns a fox - " farm compoqed
of examples of the Canadian race (V. v. fulva), tells me that the
time is from 51 to 53 days, ¢. e., seven and a half weeks : and
there is no reason to doubt that it is the same in the closely
related Indian Hill Fox. The cubs, usually three to six or seven
to the litter, are born blind and deaf, and are covered with short
sleek blackish hair, as in Wolves and Jackals. According to
Col. A. E. Ward they may be seen in summer in Kashmir
playing about on swards of green turf, while the vixen lies
near at hand concealed in some bushes, but on the watch and
ready to give a shrill bark, repeated at intervals, at the slightest
sign of danger. If the cubs are heedless of the warning, she
rushes out and leads them to some sheltered spot, but never,
in his experience, straight back to the burrow. Their growth
is rapid, and they are nearly full-sized in the following winter,
and are capable of breeding when about one year old.
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59 b. Vulpes vulpes griffithii Blyth.

Vulpes flavescens, Hutton, Journ. As. Soc. Beng. xiv, p. 344,
1845 (with descriptive note by Blyth); Blyth, Journ. As.
Soc. Beng. xxii, p. 581, 1853 (not flavescens, Gray).

Vulpes grifiithii, Blyth, Journ. As. Soc. Beng. xxiii, p. 730, 1854 ;
Seully, Ann. Mag. Nat. Hist. (5) viii, p. 228, 1881,

Vulpes vulpes griffithii, Pocock, Journ. Bomb. Nat. Hist. Soc.
XXxix, p. 43, 19386.

Locality of the type, Kandahar in Afghanistan.

Distribution.——Southern Afghanistan, Waziristax and Mur-
ree in the UPPER Pungas,

A trifle smaller on the average, judging from the few available
skins, than montana, and, although exhibiting the red phase,
typically cxtensively hoary and silvered, with the brighter
tint reduced to a wash of pale ochreous, forming a narrow band
down the back, considerably paler and less extensive than in
the Chamba skins of montana, but intergrading with the latter
and also with the next race, pusilla, both in the Punjab and
Baluchistan.

Hutton, who was the first to give an account of this fox,
said :—* The fox of Afghanistan, or at least of the southern
and western parts, is apparently the same as our Himalayan
species, though somewhat less in size ... It is common
in the xllow round Candahar, hiding in burrows and holes
in rocks.” 'He gives, however, measurcments of two § speci-
mens which show equality in size to @ montana. In a note
to Hutton's account Blyth, to whom Hutton sent the type,
quoted Griffith’s statement that ** a large and small species
of fox appear to exist in Afghanistan. The former perhaps
is the same as the large Himalayan fox found at Quetta
and Olipore. The small scems to resemble the fox of the plains
of India.”” Blyth, quite wrongly I think, identified Hutton’s
specimen, for which he adopted the name flavescens, as the
small Afghan fox desceribed by Griffith * ; but he described
it as having *‘ the longer hairs black-tipped, yellowish-white
along the back, white on the sides, the face fulvous with
a blackish patch on the muzzle, the fore leg blackish in front,
the hind paw with a blackish spot above and the underside
dusky.” 1In the following yvear he named this fox griffithii.
Later Scully repeated the information supplied by Hutton +
and Blyth about the fox, and gave some measurements of a
skull from Kandahar which he referred to montana. Blanford,
misled by Blyth'’s identification of Hutton’s small Kandahar
fox as griffithit, wrongly identified the latter as lencopus
(=pusilla).

* This was no doubt the species subsequently named Vulpes cana
by Blanford.

1 The length of the tail given by Hutton as 17 inches was misquoted,
or misprinted, by Scully as 27 inches.
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The British Museum has the following skins :—Wano
in Waziristan, near the Afghan-Baluchi border. A young
adult 3 (W. B. Cotton), December 19, has a faint ochreous
wash from the nape forming a narrow band down the back,
but scarcely traceable on the loins; the head and face are
tan, with a conspicuous black patch on the muzzle ; the fore
legs are tan with some grey down the front and a pale grey
patch on the paws; the hind legs cream-buff with no black,
and the whole of the under side is sooty. This specimen agrees
very closely with Blyth's description of the type of griffithii.

Gharial in the Upper Punjab, near Murree, 7,000 ft. An
adult ¢ (Major H. N. Dunn), July 27, differs from the last
in having a lighter muzzle patch, the hairs of the crown more
bleached and worn, and the ochreous wash only traceable
behind the shoulders but stronger on the loins than in the
Waziristan skin; the black is more dominant on the nape
and shoulders, which are blacker than the hoary flanks ;
the fore legs are deep tan with a conspicuous blackish-grey
streak down the front ; the hind legs are whitish below the
hocks in front, with some infuscation, and the abdomen,
covered with short new hair, is white, the skin also is white,
but some old bhair adhering to the throat and chest is smoky

ey.

Kotli in the Murree Hills, 5,800 feet (Wells). An adult 3,
June 19, is changing coat, with some long contour-hairs,
retained on the back, dark tipped, with a white, or on the back
a buffy subterminal band ; but wherever the new coat is
exposed above, i.c., on the head, thighs, back, ete., it is
ochreous, whereas on the chest and belly it is white ; the legs
are as in the Gharial skin, but there is practically no bright
colour on the tail above except at the base. The appearance
of this skin suggests that, with the moult completed, it would
be indistinguishable from the skins in summer coat of the two
examples of the next race, pusilla, collected at Ava in the
Salt Range by Col. Stockley.

Murree, 7,000 ft. (Dr. J. E. T. Aitchison). An adult &
resembles the Sikkim and Kumaun and a few of the Chamba
skins in exhibiting the red phase of coloration.

The only available flesh measurements (in English inches)
are the following :—

Head and Hind

Locality and sex. body. Tail. foot.
Murree Hills, Kotli; ad. & ........... ©23% 17§ 53
Gharial, near Murree; ad. 2.......... 23 15 5%
Kandahar (Hutton); ad. § .......... 24 17 —

These data are too scanty to establish definite conclusions.
They merely suggest that griffithii is on the average smaller
than montana, sex for sex.
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Bengal Fox (Vulpes bengalensis), above.
White-footed Fox (Vulpes vulpes pusilla), below.

Tibetan Sand Fox (Vulpes ferrilata).
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The first skull of griffithii in the table was collected by
Swinhoe, and is marked “ Scully,” indicating that it is the one
above referred to of which Scully published some measure-
ments, namely the condylobasal length, the zygomatic width,
the length of the mandible, and the three teeth. My measure-
ments agree very closely with his except in the condylobasal
length, which he cntered as 139 mm. This was no doubt a
misprint. At all events, a skull of that length would have had
a mandible exceeding 100 mm. The second Kandahar skull
was presented by Blanford. The third was another of
Swinhoe’s. Their dimensions are inserted to show their
general agreement with the skulls from the Murree Hills and
Waziristan. The second adult $ skull from the Murree Hills
belongs to the skin in the red phase collected by Aitchison.
It is smaller than the smallest of the & skulls of montana.
The average condylobasal length of the five known and
supposed 3 skulls in the table is just over 127 mm., slightly
smaller, that is to say, than the average of the @ skulls of
monlang.

An interesting point is the cxceptional size of the teeth
in the first Kandahar skull. They are equal to the teeth
of a considerably larger race of fox found in western Turkestan,
the Altai, and near Lake Baikal, and are larger than in montana,
although the teeth of the remaining six skulls of griffithii
are on the average smaller than in montana.

Habits.—Nothing special has been recorded about the habits
of this fox. No doubt they are the same as in the typical
Hill Fox.

59 c. Vulpes vulpes pusilla Blyth. The White-footed Fox.
(PL IIIL.)

Vulpes flavescens, Blyth, Journ. As. Soc. Beng. xxii, p. 581,
18563 ; Gray, Proc. Zool. Soc. 1868, p. 517 (not flavescens
Gray, 1843) *.

Vulpes pusilla, Blyth, Journ. As. Soc. Beng. xxiii, p. 729, 1854.

Vulpes lewcopus, Blyth, Journ. As. Soc. Beng. xxiii, p. 729,
18564, and xxv, p. 443, 1856; Blanford, Mamm. Brit. Ind.
p. 151, 1888 ; and of subsequent authors.

Vulpes persica, Blanford, Ann. Mag. Nat. Hist. (4) xvi, p. 310,
1875 ; Zool. of Eastern Persia, p. 39, pl. 2, 1876.

Vulpes vulpes pusilla, Pocock, Journ. Bomb. Nat. Hist. Soec.
xxxix, p. 45, 1936.

Vernacular.—Limri and Lokri (Hindi & Sindhi), Lombar
(Baluchi) ; Rubah (Persian).

* Vulpes vulpes flavescens, & name which figures in the bibliography
of Indian foxes, is a fox from N. Persia as large as montana and related
to it. It occurs in two colour-phases, the typical * flavescent "’ and
the* red.” The latter was named splendens by Thomas—that at least
is my interpretation of splendens.
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Locality ot the type of pusilla, the Salt Range ; of leucopus,
Multan ; of persica, Shiraz.

Distribution.—Throughout the more or less desert districts
of NNW. Inpia from RawaLPINDI to RaJpurana, SIND,
CurcH, E. KHANDESH ; and through SOUTHERN BALUCHISTAN
to Southern Persia and Mesopotamia.

Size very variable, but considerably smaller, sex for sex,
than montana and a little smaller than griffithii; general
coloration very uniform, apart from seasonal changes, through-
out the vast range of the race, never exhibiting the * red ”
phase in the winter eoat, not very different from some skins
of the " flavescent ” type of montarna, but much less black
than the dark Kangra and Chamba skins of that race, never
so silvered and hoary as in typical griffithii, and with the
ochreous or buffy hue of the dorsal side much more extensive.
The seasonal changes in colour are very marked as deseribed
below in the case of the Salt Range skins ; but, in addition,
when the coloured contour-hairs are first shed the tint of the
back may be dark grevish-brown.

In his first reference to this fox as fiavescens from the
Salt Range Blyth described it as ** much brighter than Afghan
skins, tints purer, more contrasted, legs paler, redder, less
black than montunk.” A year later, when he named it
pusilla, he said that it nearly resembles monfana but is smaller.
The name pusilla has line priority over leucopus, and, according
to the rules of nomenclature, should be preferred.

In his description of leucopus Blyth quoted Elphinstone’s
observation that the fox of the western Hariana desert is
smaller than our fox (montana), and in one part of the desert
has the legs and belly black, in another white. blyth based
his species leucopus on a specimen from Multan which he
described as smaller than pusilla, light fulvous on the head and
back, variegated with black and white, the cheeks, sides of
the neck, flanks, and the inside and mostly the front of the
limbs being white. Two years later he referred to the same
apecies specimens from Hansi and Hissar, from a spot between
Ludhiana and Ferozepore, and from Cutch. The specimen
from Hansi had the belly black and the legs dark, showing
Blyth the inappropriateness of the name leucopus.

The opinion expressed by Adams (Proc. Zool. Soc. 1858,
p. 516) that leucopus would turn out to be the same as pusilla
was adopted by Blanford, who unfortunately chose the
inadmissible name lexcopus, giving it full specific rank. Mivart
(Mon. Canidee, p. 123, 1890) followed Blanford in this respect ;
but he was the first to detect that Blanford’s persica is a
synonym of leucopus, although he quite failed to perceive
the close kinship between leucopus and typical Vulpes vulpes,
and wrongly affiliated it with V. corsac of Central Asia, which
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is related to V. bengalensis. With far more material than
other authors were able to examine T have been unable to
distinguish leucopus from pusills. I have not, however,
seen topotypes of leucopus from Multan; but specimens
from Hissar, which Blyth referred to leucopus, are inseparable
from specimens from the Salt Range, the type-locality of
pusilla. Nevertheless, as the table of measurements shows,
the skulls of Sind specimens appear smaller on the average
than those from the Upper Punjab. I believe the differences
to be merely individual. At all events, the evidence that these
small specimens represent leucopus is inconclusive, and the
intergradation is complete.

It is ncedless to attempt to describe in detail the very
large number of skins in the British Museum which I assign
to this race. A few will serve to illustrate the individual
and seasonal differences.

Bhattu in Hissar, 6,000 feet (Col. Stockley), November 12.
Two adult 3 and one adult @ in new winter coat are tolerably
uniformly rich ochreous, spangled with whitish above ; flanks
whitish ; thighs externally and lower shoulders hoary, the
contour-hairs showing a white band with a black tip; tail
ochreous above with black-tipped hairs; fore leg dark,
brownish to nearly black, with the toes paler ; hind leg below
hock white in front, with a dark spot on the paw : underside
ashy-grey, with the chin white.

Ava in the Salt Range, 2,300 ft. Two late winter ¢ skins
(Wells), March 26, resemble the skins from Hissar, but a 3,
March 23, is much less well coloured above, the tint being
apparently faded with the close of the winter. Two adults,
3%, 3,800 feet (Stockley), July 27, in summer coat, are very
different. In the @ the moult is not quite complete, the
ochreous-brown tint of the new hair of the back being partially
obscured by old deep brown long hair, the new coat of the
under side 1s white, but some old dusky hair is retained on the
throat ; the fore legs are tan, grizzled down the front : the hind
legs are paler. In the § the moult is completed, the colour
above being ochreous-brown, the flanks grey, the under side
white as in the new coat of the @, but the feet are much
darker.

Chakdulla, Campbellpore, 2,000 feet, in the Attock district
of the Upper Punjab (Stockley). A young adult ¢, November
17, closely resembles the Hissar series, but is not so hoary
on the shoulders and thighs, and has the fore legs pale yellowish-
brown, the hind legs nearly the same and not strongly con-
trasted with the fore legs as in the Hissar skins. This skin
and a @, rather duller in hue, from Potwar, W. of Rawalpindi
(Bingham), February, both from the extreme northern part
of the range of pusilla in the Punjab, differ strikingly in colour
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from the skins identified as griffithii from higher altitudes in the
Murree Hills a few miles to the east and north-east.

Numerous skins from the following, amongst other localities,
differ to a certain extent individually in the coloration of the
upper and undersides and of the limbs, and often considerably
in accordance with the moult, but are indistinguishable as
a whole from those above described from farther north :—

Kashmor, Mirpur, Khairpur in Upper Sind, on the right and
left banks of the Indus (Prater); Thar and Parkar, Lower
Sind ; Bhuj and Nokania in Cutch (Crump); Jodhpur and
Sambhar in Rajputana (Adams and Hume). Also a large
number of skins collected by Sir J. K. B. Hotson at or near
Khozdar and Turbat and Panjgur in southern Baluchistan
are indistinguishable from Indian skins ; and the same is true
of 8. Persian skins, the type and topotypes of persica from
Shiraz, one from Chahanbar on the Persian Gulf (Hotsonj,
one from the Karun River identified by Thomas as flavescens
(see above. p. 123), three from Baghdad (Cox and Cheesman),
and one from a locality on the Tigris (Christy).

The following are the flesh-measurements (in English inches)
of the largest and smallest 3 and @ examples from the principal
districts arranged roughly geographically from north to south
and westward :—

Head and Hind
Locality and sex. body. Tail. foot.
Salt Range, Ava; ad. & ............. 228 15¢ 5
Salt Range, Ava; ad. & ............. 213 14% 5¢
Salt Range, Ava; ad. @ ............. 213 133 5-~
Salt Range, Ava ; ad. ¢ ..... e 204 14% 5%
Hissar, Bhattu; ad. §............... 214 14 5%
Hissar, Bhattu; ad. @ .............. 21% 143 5%
Hissar, Bhattu; ad. & .............. 194 134 44
Upper Sind, Kashmor; ad. § ........ 213 14 5¢
Upper Sind, Mirpur; ad. ¢ .......... 20 124 4%
Sind, Tar, Parkar; ad. & ............ 19 12 —
Cutch, Bhuj; ad. & ................ 20% 13 5%
Cutch, Nokania; ad. 2 .............. 19— 12 43
Baluchistan, Wadh; ad. & .......... 224 17 54
Baluchistan, Nand ; ad. & ........... 22 16 58
Baluchistan, Khozdar ; ad. ¢......... 22 16 i3 3
Baluchistan, Panjgur; ad. ¢ ......... 20 151 5%

The ear is only slightly smaller than in montana, a trifle
under 3} in. on the average.

Two flesh-measured adult 3 skins from S. Persia, one from
Chahanbar (Hotson), the other from the Karun River, both
localities being on the Persian Gulf, have the head and body
233 and 22} in. respectively ; and three adult & skins from
Baghdad (Cox and Cheesman) are 213 in.

The only recorded weights in English 1b. are as follows :—
Kashmor, Upper Sind, adult 3, 8 ; Bhuj, Cutch, adult 3 63;
Ava, Salt Range, 2 Y2, 5} and 44.
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The flesh-dimensions show that this race is a little smaller
on the average than griffithii, and considerably smaller, sex
for sex, than montana. The weights are also much less than
in montana.

In the following table of eranial and dental measurements
the largest and smallest 3 and @ skulls from various localities
have been selected. They are arranged, under their respective
sexes, in accordance with their size, irrespective of localities.
Great individual variation in size in the same district is
illustrated by two & skulls from Upper Sind, in which the
condylobasal length is 122 and 108 mm. respectively, and by
two from the Mekran district of Baluchistan, where the same
dimensions are 125 and 115 mm. respectively. Similar varia-
tion is shown by two @ skulls from the Salt Range which
are 117 and 108 mm., and two from the Mekran which are
123 and 113 mm. There is a complete overlap in size between
3 and @ skulls; but the average condylobasal length in the
& skulls is as nearly as may be 119 mm. and of the ¢ skulls
112 mm. These are decidedly less than the corresponding
averages in griffithiz, although some individual skulls of
pusilla are as large as in griffithis.

A point to note is the comparatively small size of the foxes
over a considerable area of Upper Sind. Those from Raj-
putana are also rather small, intermediate in size between
those from the Salt Range and the smallest from Upper Sind.
The physical conditions may be less favourable to growth,
varying annually, where these small specimens occur than
elsewhere, and possibly they represent a distinet race, for
which it may be thought the name leucopus is available.
But Blyth’s localities for leucopus were Ferozepore, Ludhiana,
Hansi in Hissar, Multan, and Cutch, and the foxes in the
Museum collection from Hissar, from Kashmor in Upper
Sind, the nearest locality to Multan. and from Cutch closely
resemble in size specimens from the Salt Range, whence the
type of pusilla came. Provisionally, at all events, all these
foxes may be assigned to the same race.

Habits.—In all essentials the habits of this fox, so far as
they are known, are the same as those of the Hill Fox, apart
from such adaptations as are imposed by its more barren,
typically desert or semi-desert environment. On this account
its prey is more restricted in variety, and it is said to feed
mainly on gerbils, a species of sand-rat. Prater found it
and its congener, the Bengal Fox, about equally common in
Sind.; but Jerdon states that in that country it occurs on
different kind of ground from that occupied by the other
species. Blanford, however, who quotes the observation, de-
clares that both are * common on the waste land with scattered
bushes that covers so large a portion of the province,” but
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adds that pusille appears to be the only fox actually found
amongst the sand-hills of the desert. It is, according to.
Jerdon, fleeter of foot than the Bengal fox, and gives a good
run when coursed with greyhounds; but it seems hardly
likely that it excels the other species at adeptness in doubling,
as recorded by Dunbar Brander (p. 138).

60. Vulpes bengalensis Shaw. The Bengal Fox. (PI. II1.)

Canis bengalensis, Shaw, Gen. Zool. i, p. 330, 1800.

Canis kokree, Sykes, Proc. Zool. Soc. 1831, p. 101.

Canis (Vulpes) indicus, Hodgson, As. Res. xviii. pt. 2, p. 237, 1833
(nom. preocc.).

Canis (Vulpes) rufescens, Gray, in Hardwicke’s Illustr. Ind. Zool.
pt. 2, pl. 3, 1833-4.

Canis chrysurus, Gray, Charlesw. Mag. Nat. Hist. i, p. 577, 1837.

Vulpes hodgsonii, Gray, Charlesw. Mag. Nat. Hist. i, p. 578, 1837.

Vulpes xanthura, Gray, Proc. Zool. Soc. 1837, p. 68 (published
Jan. 22, 1838 ; see Proc. Zool. Soc. 1893, p. 437).

Vulpes bengalensis of all recent authors; Pocock, Journ. Bomb.
Nat. Hist. Soc. xxxix, p. 49, 1936.

Vernacular.—Lamri, Lom, Lokre (Hindi) ; Lukhariya (Bun-
detkund) ; Khekar, K hikir (Behar) ; Khek-styal (Bengali) ; Kokri
(Mahr.) ; Khekri (Gond) ; Konka-nakka, Gunta nakka, Poti
Nara (Telegu); Konk, Kemp-nari, Chandak-nari (Kanarese).

Locality of the types : bengalensis (from Pennant), Bengal ;
kokree, Deccan ; tndicus, India ; rufescens, India ; chrysurus,
hodgsonii, and ranthura, Nepal.

Distribuiion.—The whole of INnia from the foothills of the
HimaLAYas, up to 4,500 feet at Kungra, to Cape Comorin and
from SIND to EASTERN BENGAL (BIHAR and ORrissa), and even
to Assawm according to Blanford.

Distinguished from Vulpes vulpes by the black tip of the
tail, by the ears being the same tint as the nape or, when
darker, never exhibiting the blackness characteristic of that
species, by the presence of only two pairs of mamma instead
of three, by the shorter, less luxuriant winter coat, the finer,
closer pale speckling of the dorsal pelage, and by the much
shorter hairs on the soles of the feet in winter even in the
Himalayas. The size on the average is nearly the same as in
V. v. pusilla, but the tail and hind foot are a trifle shorter.
It is doubtful if there is any constant difference between the
skulls of V. bengalensis and V. v. pusilla. They are frequently
very difficult to distinguish ; but the teeth of bengalensis
are on the average smaller, the difference being more apparent
to the eye than when expressed in mm., and the nasals are
usually broader in their posterior part.

Notes on the Synonymy.—The fox described by Pennant as
the “ Bengal Fox,” which Shaw named bengalensis, was probably
exported from Calcutta. Its locality may be fixed as the

VOL. IIL K
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adjoining area of Bengal, south of the Ganges. There was no
precise locality for the type of kokree, and no character to
distinguish it from bengalensis was given. The type, ticketed

Fig. 17.

A. Lower view of left fore foot of Vulpes bengalensis from Bankulwe
Morang, Nepal, with the digits spread, displaying the glandular
areasi n front of the plantar pad.

B, The same of the left hind foot.

C. The eame &s A, with the digits in natural position.

D. Outer side of left hind foot of the same.

(All figures nat. size.)
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the Deccan, is in the British Museum. Hodgson recorded.
indicus as occurring over the greater part of India. The type
in the British Museum has no locality, but since the name was
preoccupied for the Indian Jackal the locality is of no moment.
The next name, rufescens, similarly cannot be assigned to the
fox of any definite locality. Hardwicke’s illustration, which
is the type, indicates a specimen which had moulted the
black and white contour-hairs and was tolerably uniformly
fulvous. The names chrysurus and xanthura were given by
Gray to the same specimen, a fox collected by Cobbe in Nepal.
The type is in the British Muscum, the skin labelled chrysurus,
the skull zenthura. The type of hodgsonii also came from
Nepal.

Colour of the dorsal surface very variable according to the
condition of the pelage. When the coat is fresh and unfaded
the dorsal surface and flanks are everywhere speckled with
the whitish bands in the contour-hairs, but the crown and the
back behind the shoulders are brownish, ochreous, or buff,
owing to the summit of the wool and a small area between
the black tip and the white band of the contour-hairs being
one of those tints ; but these tints are absent on the flanks,
which are greyish and speckled, and mostly on the nape, which
is thus typically contrasted with the back and crown; the
muzzle is darkish, but there is usually a greyish-black smudge
in front of the eve ; the throat is white, the chin sometimes
fuscous, and there is often a fuscous collar on the hind throat
and a good deal of buff on the fore breast and axille ; the
belly is white, but the base of the tail below, the anal and
genital areas, and the backs of the thighs to the hocks are
ochreous or rufous ; the hind leg in front below the hock is
whitish or some pale shade, and the fore leg is rufous from the
elbow externally, but greyish with a varying amount of black
down the front usually to the wrist ; the tail is mostly darkish
grey, owing to the black and white contour-hairs, which form a
good brush, the black being dominant at the end to form the
black tip. When the pelage is in moult or approaching it,
and the hairs are dead or dying, the characteristic colonring
described above fades away.

Although the large number of specimens collected by the
Mammal Survey suggests that this species may be represented
by a few local races, as might be expected from its wide distribu-
tion  and varied environment, the insufficiency of series of
skins collected at the same time of the year in different localities,
and the considerable individual variation in skins and skulls
from the same locality, make the definition of local races im-
possible for the present. If further material shows they can be
established, kokree will come in for the southern Deccan form,
chrysurus for the northern Nepalese form, and bengalensis

K2
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itself for the form from the central plains of India south
of the Ganges.

Some individual and seasonal variations in the species may
be shown by an enumeration of a few of the skins collected
for the Survey in the principal districts.

Bahgownie in Darbhanga, 150 ft. Ten skins (Baptista)
between July 29 and October 21. No two are quite alike
in every respect, the extremes bemg collected on consecutive
days,July 29 and 30. One, July 30, is adark fox with the brown
of the crown and back conspicuously speckled with black and
buff, the flanks grey, speckled with black and white ; the chin
and throat white, a blackish collar on the hind throat, breast
buffy, and abdomen whitish ; inguinal region and back of
thighs deep brown, hind leg below hock in front whitish,
with the paw dusky ; fore leg deep brown above externally,
speckled black and grey down front. The other, July 29,
is in poorer coat and much paler, with the contour hairs more
scanty, so that the black and white speckling is much less in
evidence ; below, the hind throat has hardly a trace of the
collar, the breast is much paler buff ; the inguinal area and
the legs are rusty ochreous rather than brown and there is Jess
pigmentation down the front of the fore leg. The remaining
specimens are in varyving degrees intermediate between these
two.

Haldibari, just 8. of Sikkim (Crump). An adult ¢, April 13,
is moulting, the coat being thin on the body and tail and
bleached, so that the colour is a little paler than the palest
skin from Darbangha ; the belly is nearly naked, in preparation
for suckling,

Kangra. An adult @, Hamirpur, 2,000 ft. (H. Whistler), is
undated, but evidently in winter coat, which is full and soft
and 37 mm. long ; the general colour is very much as in the
darkest of the skins from Darbhanga. Another ¢ from the
Kangra Valley (Wells), 2,000 ft., March 28, has the same coat
but is rather paler than Whistler’s skin, with the black hair
still less abundant, the collar smaller, the breast less richly
buff, the inguinal region and back of the thighs paler ochreous,
and the fore leg with much less black down the front. A third
¢ from Gopalpur, 4,500 ft. (Wells), March 13, is like the last
in colour below and on the legs, but the coat is not so full as
in either of the others despite the greater altitude, and the
colour of the back is yellower and less speckled with black and
white.

Gwalior. A series from Binganj (Ryley O’Brien) consists
of mostly darkish rich-coloured skins tolerably closely re-
sembling the darkest skins from Kangra and Darbhanga, but
with the coat, owing to the season, fuller and longer than
in the latter.
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Sind (S. H. Prater). An adult 3 from Gangra Mithi Tal,
Thar Parkar, October 4, agrees in coloration with the average
of the series from Darbhanga. An adult 3 and @ from Mirpur
in Sukkur, March 26 and 27, are in moult and faded, showing
only a pale buffy wash on the fore quarters and a more ochreous
tint on the rump; the flanks are pale grey or dirty white,
and there is little speckling on the fore legs. The @, which
was suckling, has the abdomen covered with short red hair.
A @ from Khot Diji in Khairpur, April 10, althoun; ! in better
coat, is a close match of the two Sukkur skins Another Q
from Gambat, Khairpur, April 15, has hardly a trace of buff
or ochreous above, merely a faint wash on the hind back,
but the dorsal surface and flanks are darker than in the other
March and April Sind skins, owing to there being more black
in the contour-hairs.

Deccan. Dharwar, 2,500 ft. (Shortridge). An adult ¢,
January 8, in good coat, about 30 mm. long, has an ochreous
wash down the back, spangled with white, but with no black
tips to the contour-hairs, so that the dorsal coloration is paler
than usual; the ears, however, are exceptionally dark and
more strongly contrasted with the head and nape than is
normally the case ; there is a small darkish collar on the hind
throat and some ochreous on the breast. This specimen has
the belly moulted for suckling, a condition which in more
northern specimens occurs later at the end of March or be-
ginning of April. An adult § from the same locality, 1900 ft.,
December 21st, is very like the ?, but has some black speckling
in the coat.

Kurnool (Baptista). An adult 3 from Diguvametta,
April 25, has a thin short faded coat of dead hair, with no
wool and a pale grey sepia wash, speckled with buff, on the
back. An adult @ from Malakondapenta, May 19, also has
a thin short coat with no wool, but a brownish wash on the
back and the shoulders, and nape speckled black and white.

High Wavy Mountain on the borders of Madura and Travan-
core (S. H. Prater). A pair, June 8, are in faded thin summer
coat, showing no distinctive characters. They are worth
recording as the most southern examples of the species pro-
cured by the Survey.

Flesh-measurements (in English inches) of the largest and
smallest 3 and @ specimens, where available, from the principal
districts, are as follows :—

Head and Hind.
Locality and sex. body. Tail. foot.
Darbhanga; ad.d .........coiinnn 21} 113 5
Darbhanga; ad. & ................. 20% 104 —
Darbhanga; ad. @....cvvvivviirinne. 20 103 43
Kumaun; ad. & ....coovviiiniinnn.., 20% 114 44

Kumaun ; 8d. @ ...vvvvrrnnnnnnnnnn. 19§ 114 43
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Head and Hind
Locality and sex. body. Tail. foot.
Kangra; ad. @ ....oovvvviiininnnen. 234 113 44
Gwalior; ad. & ......ooiiviiviiinnn 243 12% 43
Gwalior; ad. & ................ .. 21 11% 4%
Gwalior; ad. @ ......ovevniiiaann, 22 13 4%
Sind, Thar Parkar; ad. &............ 19 12% —
Sind, Mirpur, Sukkur; ad. & ......... 17 93 4
Sind, Mirpur, Sukkur; ad. @......... 18 11} 43
Sind, Gambal, Khairpur; ad. @ ...... 19 113 43
Deccan, Kurnool; ad. & ............ 19 12 44
Deccan, Kurnool; ad. @ ............ 20 12 4%
Deccan, Dharwar; ad. & ............ 204 12 43
Deccan, Dharwar; ad. @ ............ 20 14 4%

The average length of the ear is 3 in.

The weight is from about 6 to 8 1b. in adult males,

The measurements are, on the whole, tolerably uniform
throughout the range of the species, although the single measured

Fig. 18.—Side view of skull of Vulpes bengalensis.
(From Blanford.)

specimen from Kangra and the specimens from Gwalior,
of which only the largest and smallest males are entered,
appear to be larger than those from other districts. But
since this is not borne out by any superiority in the size of the
skull, I suspect it is due to the ** personal equation ”’ of the
collectors. The exceptionally small adult 3 from Mirpur,
in Sind, is referred to below under the skulls.

A surprising fact revealed by the following table is the
diminutive size of the skull of the 3§ from Mirpur, Sukkur,
Sind. Possibly this skull and the ¢ from the same locality
have had their labels exchanged, but even so the smaller
is exceptionally small and may be regarded as a dwarfed
specimen. In its condylobasal length it hardly exceeds
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Blanford’s Fox (V. cana), although much more robust. Asin
V. v. pusilla, Sind specimens seem to be a trifle smaller on the
average than those found elsewhere ; but there is very little

c

Fig. 19.

A. Skull of the type of Blanford's Fox (Vulpes cana) from Gwadar.
B. Adult skull of dwarf & of Vulpes bengalensis from Sukkur, Sind.
C. Skull of normal ¢ of Vulpes bengalensis from Sukkur, Sind.

(All figures two-thirds nat. size.)
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tn choose between the 2 99 from the Kangra Valley and
Gambat, Sind. A good deal of individual variationin ¢ skulls
from the same district is shown by those from Binganj,
Gwalior, and Kumaun. There is also a noticeable difference
in the size of the teeth (more manifest to the eye than when
expressed in mm.) in the two @ skulls from Gopalpur and
Hamirpur in Kangra, both being old with the teeth about
equally worn. The difference is still greater in the case of the
first upper molar (m!), not shown in the table. This tooth
in the skull from Hamirpur (Whistler) is 84 by 12 mm. in
length and width, wider than in all the other skulls examined,
in which it ranges from 9 to 11 mm., whereas in the skull from
Gopalpur (Wells) its same dimensions are 7Xx9, exactly the
same as in the type of kokree from the Deccan, the length of
7 mm. being less than the average of all the skulls. In the
gkull indicated as & from Mirpur, Sukkur, Sind, this tooth
is the smallest of all, 6 x 83 mm., smaller indeed than in both
the skulls of V. cana entered in the table (p. 144), which are
respectively 74 x 10 and 64 x 9.

Habits.—No important additions to our knowledge of the
habits of this Fox seem to have been made since Blanford
summarized the observations of Jerdon, McMaster, Elliot,
and Sterndale. A few notes, however, regarding its occurrence
in various localities made by collectors for the Mammal Survey
may be recorded. According to Prater it is quite as common
as leucopus (= V. v. pusilla) in the semi-desert districts of Sind.
In Dharwar Shortridge found it fairly plentiful, chiefly among
rocky hills and broken country, where it might often be seen
by day. In Daltonganj and southern Hazaribagh it was
very common, according to Crump, but he failed to find it at
Singbhum. The same observer stated that it does not ascend
the hills in Kumaun, but was plentiful in the Bhaba, where,
as a rule, it avoids heavy forest. Also it does not occur
in the hills of Sikkim, but was common at Jalpaiguri and
Haldibari, although not seen in the Terai. Wells, on the
contrary, collected it as high as 4,500 ft. in Kangra. It is
common in most parts of the Central Province according to
Dunbar Brander, but is rare on the plains of Berar, where the
black soil is not suitable for burrows.

Like other foxes this species lies up in burrows, which it
digs- for itself, usually in open country or thorny scrub,
choosing sn elevated site in districts where lower lying ground
is liable to be flooded during the rains. The burrow or
“ earth ” usually has several entrances and passages leading
to a central chamber. Two that Crump excavated in
E. Khandesh contained respectively two and six outlets
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and runs, all but one in the latter case converging to the
chamber, the runs being from four to six feet long.

The diet of this fox is extremely varied, consisting mainly
of small ground birds, like quails, of eggs, lizards, land-crabs,
and insects of many kinds, especially white ants or termites,
grasshoppers, beetles, and even moths, which it has been seen
to capture on the wing at dusk. According to D. Brander
it captures birds by pouncing upon them like a cat; but it
has been stated to be less of a bird.eater than most foxes,
and is seldom a pest to poultry-keepers. It also eats fruits
such as melons and the plums of the ber (Zizyphus) and
pods and shoots of gram (C'icer).

Since it refrains from making itself a nuisance to human

beings it is generally unmolested and is comparatively fearless
of man, often entering gardens or wandering about the precinets
of bungalows or other dwellings. Blanford records seeing it
on the Maidén in Calcutta, and almost every night during
the cold weather hearing its bark, which consists of a sharp
yelp quickly repeated three or four times ; but according to
D. Brander their ™ chattering ™ bark could be heard on most
evenings, a remark which suggests that it is not merely a sexual
call. '
Although it is exceedingly swift-footed and active in every
way, D. Brander thinks its speed has been acquired as a means
of escape from enemies, since he has never seen it chasing
a hare. It affords good sport when coursed with dogs. Grey-
hounds can readily overtake it, but the extreme suddenness
with which it can double often gives it a fresh start of several
yards, and D. Brander has seen the dogs run to a standstill.
When doubling it swings its tail sideways, like a rudder,
he says. Jerdon, on the contrary, states that it raises its tail
in the air. Foxhounds are seldom used for hunting it, partly
because of the impossibility of blocking its numerous * earths,”
and partly because of the difficulty of following its scent owing
to its foot-glands being less odorous than in the common
English fox. It appears to be as cunning as the latter at
evading capture, judging from McMaster’s record of a specimen
baffling his dogs by running into a herd of sheep and cattle.

Pairing time is in the winter, between November and
January, varying locally according to the season, and the litter,
consisting generally of four cubs, is born between February
and April. While suckling her young the female is seldom seen
abroad after sunrise ; and the young, as a rule, do not leave the
burrow until nearly full grown.
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61. Vulpes cana Blanf. Blanford’s Fox.

‘* The small Afghan fox of Griffith,” quoted but wrongly identified
by Blyth, Journ. As. Soc. Beng. xiv, p. 344 (footnote), 1845.

Vulpes canus, Blanford, Journ. As. Soc. Beng. xlvi, pt. 2, p. 321,
1877 ; Sclater and Alston, Proc. Zool. Soc. 1878, p. 392.

Vulpes cana, Blanford, Mamm. Brit. Ind. p. 150, 1888 ; Ognev,
Ann. Mus. Nat. Hung. xxiii, p. 238, 1926.

Vulpes cana var. nigricans, Shitkow, Zool. Anz. xxxii, p. 448, 1907.

Vulpes cana, Pocock, Journ. Bomb. Nat. Hist. Soc. xxxix, p. 53,
1936.

Vernacular.—Poh (Baluchi) ; Kirba-shdkdl (Persian of
Kandahar).

Locality of the type of cana, Gwadar, Baluchistan; of
nigricans, Bokhara in Turkestan.

Distribution.—BALUCHISTAN, Afghanistan, N.E. Persia
(Khorassan), and Turkestan.

Distinguished from V. bengalensis by its smaller size, much
fuller, softer, and more luxuriant winter coat, and by its very
different coloration, the coat when fresh exhibiting on the back
none of the black and ochreous or buff or white close speckling
characteristic of bengalensis. The contour hairs of the back,
which vary from 45 to 65 mm. in length, have an extensive
black tip and an extensive silvery subapical band; the
thick wool, varying from 35 to 45 mm. in length, may be grey
or lighter or darker ochreous at its summit ; the muzzle is
darkish, with a conspicuous black smudge in front of the eyes ;
the crown and checks are to a varying extent silvery ; the ears
are blackish-grey ; the flanks and underside are mostly white,
but the chin may be blackish, and there may be some infusca-
tion on the hind throat and some buff on the breast ; the tail
is mostly grey, overcast with the extensive blackness of the
tips of the contour hairs ranging from 65 to 90 mm. long and
forming a voluminous, black-tipped brush ; the legs are mostly
darkish greyv, with some black, the ends of the digits are
whitish, but sometimes the legs have no black and are mostly
ochreous and cream. In Hotson’s specimen from Baluchistan,
mentioned below, the sole of the foot in winter (December)
has the pads exposed to about the same extent as in the winter
skin of bengalensis.

There are four skins of this species in the British Museum.
An adult &, collected by Sir J. E. B. Hotson at Turbat, Kech,
Baluchistan, on December 13, has the summit of the wool
of the back grey, with an ochreous wash in it on the nape :
the legs are blackish-grey ; the forechead and cheeks silvery.
Blanford's type, taken fifteen miles from Gwadar, near Kelat,
Baluchistan, differs in having a faint dchreous wash down the
back, which is more silvery, less overcast with black; the
legs paler grey, and the forehead and cheeks less silvered.
A skin from Kandahar, Afghanistan, has a richer ochreous
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wash down the back than the type. A skin bought in Peshawar,
and said to have come from Bezaur, North-West Frontier
Province, is still more richly ochreous on the -back than the
Kandahar skin, and the legs are very pale, the fore leg being
creamy-grey down the front, ochreous behind, and the hind
leg ochreous above the hock instead of grey, and the front
below the hock cream (the paws are missing).

The specimen collected at Turbat is the only one of the
series measured in the flesh -—Head and body 16 in. ; tail ? * ;
hind foot 4 in.; ear 3} in. It may be noted that the ear is
almost as long as the hind foot and is actually as long as
in bengeclensis, and therefore relatively considerably longer.

The skull has the general shape of that of bengalensis, but
is smaller and, judging from the two examined, is muscularly
less well developed, the temporal ridges forming a wide
lyriform area. The carnassial teeth also are relatively larger.
As the measurements show these teeth (pm? and m,)are as
large as in the biggest skulls of bengalensis and actually larger
than in the smallest dwarfed 3 skull of this species from Mirpur
in Sind. The first upper molar (m?) is also a trifle larger than
in that skull, and very nearly if not quite the average size
of other skulls. But 4 comparison between the general dimen-
sions of the dwarf 3 skull of bengalensis from Mirpur and the
two of cana shows that although the condylobasal length
is approximately the same in the three, the skull of bengalensis
is more strongly developed, being broader across the zygomata
and across the muzzle at the canines. A noticeable individual
difference between the two skulls of cana is seen in the nasals,
which in the skull from Turbat are exceedingly narrow behind,
whereas in the type they are broader, although not so broad
as in the average of bengalensis (text-fig. A, p. 136).

The skull-measurements of cana are entered in the table
on p. 144.

61 a. Vulpes ferrilata Hodgson. The Tibetan Sand Fox.
(PL. IIL)
Vulpes ferrilatus ¥, Hodgson, Journ. As. Soc. Beng. xi, p. 278,
pl., 1842; Blanford, Mamm. Brit. Ind. p. 155, 1888, Bonhote,
Proc, Zool. Soc. 1905, p. 303, fig. (skull) ; Pocock, Journ. Bomb.
Nat. Hist. Soc. xxxix, p. 55, fig. 3, A, B, 1936.
Vernacular.—Dé-dzé (Tibet, F. M. Bailey).
Locality of the type, near Lhasa, Tibet.

* Hotson gave the tail as 135 mm. (=5% in.), but half of it is missing.
In other made-up skins the tail is at least two-thirds the length of the
head and body.

+ This name presumably refers to the ‘‘ wide * pale rusty hue of the
back and not to the *“ side *’ of the body, which is hoary. This concep-
tion justifies its emendation to ferrilata.
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Distribution.—Tibet, the plateau at about 15,000 to 16,000 ft.,
Nepal, and the Upper Sutlej Valley *.

Distinguished from the previously described species by its
relatively much smaller ears, its shorter tail, its very thick
but comparatively short and rather wavy winter coat, and
by several striking differences in the skull and teeth.

Coat consisting of an intimate mixture of the contour-hairs,
which have a pallid subapical band, and of the wool, the two
being approximately equal in length and varying in length
from about 25 to 40 mm., no doubt in accordance with the
season ; but interspersed in this coat, sometimes very sparsely,
sometimes tolerably abundantly, are numbers of longer, fine
black hairs up to 50 mm. or more in length. The general
colour of the upper side from the head to the root of the tail
is ochreous from the tint of the tips of the contour-hairs and
the summit of the wool, speckled by the pallid areas of the
contour-hairs but hardly appreciably darkened by the long
erect black hairs : the head is often grever, not so bright as the
body, and there is no trace of a fuscous patch on the muzzle
in front of the eye ; there is a clear buff patch behind the ear
on each side, the backs of the ears are sometimes a little darker
than the nape, but never sharply contrasted ; the sides of the
neck, the flanks and thighs are hoary, the tail is dark grev.
mixed black and white hairs, sometimes with a buffy tinge
above, and the tip is extensively white ; the hind leg is ochreous
above the hock and below it behind, white in front below
the hock ; the fore leg from the elbow is ochreous or palish
buff, with white paws and sometimes a fuscous patch on the
wrist ; the upper lip, the chin and the rest of the underside
are white, the white of the hind throat being set off on each
side by a fuscous pateh.

This description is taken from six skins in good coat, a
recently received mounted specimen from Tibet (R. Ward) :
two lectotypes from Lhasa (Hodgson), one from eastern
central Tibet (Thorold), and two labelled Nepal (Hodgson).
Two younger skins from Nepal (Hodgson) are paler, either
greyer or more buffy, less ochreous than the adults ; but a skin

* Specimens in Hodgson'’s collection labelled Nepal and a living
example from that country exhibited in the Zoological Gardens may
have been brought to Nepal from Tibet ; and Stoliczka’s record of tho
species from the Upper Sutlej (Journ. As. Soc. Beng. xxxvii, pt. 2.
p- 5) may be due to the erroneous identification of a specimen of the
Comimon Hill Fox, V. v. montana, although some typical Tibotan species
were associated with it. An alleged race of this fox was recorded as
V. ferrilatus eckloni by Ognev from Mongolia. The name eckloni
was given by Przjevalski to the steppe fox said by him to be found
in Mongolia, Kansu, Tsaidan and Kokonor, and to be especially
plentiful at Kokonor. I believe this fox to be at most a local race of
Vulpes corsac, an entirely distinct species from V. ferrilata. For
" further references to eckloni see my paper of 1936, above quoted.
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from the Karo La Pass, 16,600 ft. (Waddell), is differently
coloured owing to being in full moult. Most of the contour-
hairs of the back are shed, those that remain having dead
shrivelled tips, and the wool, which is close and matted,
is about 25 mm. long ; the general colour is browner, not so
ochreous as in well coated skins and is decidedly more blackened

Fig. 20.

A. Lower side of right fore foot of Vulpes ferrilata in winter coat, with
the hairs partly pulled aside to show the pads.
B. The same foot from the inner side. (Two-thirds nat. size.)

by the long, black hairs; the tail has no contour-hairs and
is covered with soiled felted wool.

None of these skins has date or flesh-measurements ;
but the following are the dimensions (in English inches)
of the mounted specimen :—Head and body 26} ; tail 11%;
hind foot 5 ; ear 23.

These measurements, coupled with the size of the skull,
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with which he was unacquainted, disprove Blanford’s state-
ment that V. ferrilata is considerably less in size than V. vulpes
montana ; but they show that the tail without the hair is less
than half the length of the head and body, instead of over,

Fig. 21.

A, Upper view of skull of adult & of Vulpes ferrilata from the Karo La
Pass, Tibet.

B. Anterior end of jaws of & of the same species from Gyantse, Tibet.

C. The same of Vulpes vulpes montana from Takula, Kumaun, showing
the shorter canine teeth.

(All figures two-thirds nat. size.)
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and that the ear is 1 inch or more shorter. These differences
also distinguish V. ferrilata from V. bengalensis and V. cana.

The remarkable skull of this fox, which in its development
is an extreme exaggeration of the skull of V. vulpes, was
first described by Bonhote, who pointed out many of its
peculiarites. It is longer in its condylobasal length and in the
length of the mandible and upper cheek-teeth than any skull
of V. vulpes montana 1 have seen ; but the difference is due
to the exceptional length of the jaws, the cranial portion,
although it has rather wider zyogmata, being actually shorter
on the average. The jaws, however, are not only longer but
narrower, being actually narrower by about 3 mm. above
the second premolar than in a large skull of montana, but
they expand above the canines, where the width is about the
same as in that fox. The forehead is concave from side to
side owing to the uplift of the postorbital processes. There are
also differences in the teeth, the most noticcable being the
extreme length of the canines, the upper * when fully erupted
and unworn being 5 mm. longer down its anterior edge than
in montana ; the lower canine is similarly higher, and the
upper premolars (pm! to pm®) and the lower premolars
(pmy to pm,) are longer from back to front; but whereas
the upper carnassial (pm?) and the lower (m,) are subequal
to those of montana, the first upper molar (m!) of ferrilata
is smaller. The result of those differences is that in ferrilata
the height of the upper canine exceeds the combined lengths
of the upper carnassial and first molar, as set in the jaw, and
that the third upper premolar is longer than the first upper
molar. In montana, on the contrary, the canine is much less
than the other two teeth and the third upper premolar is shorter
than the first upper molar.

Of the skulls of ferrilata the one Jabelled Nepal was presented
by the Maharajah to the Zoological Society. Those from
Karo La Pass, Tibet, and E. Central Tibet were collected and
presented to the British Museum by Col. Waddell, Col. F. M.
Bailey, and Mr. W. Thorold respectively.

Habits.—No doubt the habits of this fox are similar to those
of other speries, although nothing hitherto seems to have
been recorded about it. I am, however, indebted to Col. F. M,
Bailey for the following interesting information. V. ferrilata
“ lives on the higher plateaux of Tibet above tree-level. The
Common Red Fox, on the other hand, is found at Gyvantse
among the thorny bushes and willow-jungles that fringe the

* Bonhote recorded the upper canine of the skull from Karo La Pass
as 29 mm. and that of his type of waddelli (= montana) as 20 mm. The
latter figure is correct, the former is & misprint for 25,

VOL. I1. L
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river's edge ; but I never saw ferrilata on the Gyantse plain.
On one occasion on the high plateau country of western Tibet
north of Nepal near Tadum I came upon two of these foxes
hunting mouse-hares (Ochotona). They were so intent on their
business that I was able to shoot both with a rifle. This was
on November 11, 1904, at an altitude of 15,000 ft. Its
Tibetan name is De-Dzé.”

Genus CUON Hodgs.

Cuon, Hodgson, Ann. Mag. Nat. Hist. i, p. 152, 1838; Pocock,
Proc. Zool. Soc. 1936, p. 33 (emended to Cyon by Blanford, who
was followed for a time by many authors).

Chryseus, Ham. Smith, Jardine's Nat. Libr., Mamm. ix, p. 167,
1839 (in part).

Anurocyon, Heude, Mém. Hist, Nat. Chin. ii, p. 102, 1888.

Type of Cuon, primavus; of Chryseus*, dukhunensis;
of Anurocyon t, clamitans.

Distribution.—Central and eastern Asia from the Altai
Mountains and Manchuria southward to Cape Comorin and
Java. Not found in Ceylon.

Resembling Cants in general external features, except that
the ears are more’rounded at the tip and there are typically
six or seven pairs of mamms f, but differing in the following
well-marked cranial and dental characters :—The third lower
molar (mg) is absent; the second molars above and below
(m? and my,) are reduced in size ; the first lower molar, the
carnassial (m,), has only a single cusp, instead of two, on its
heel ; the nasal bones are expanded in their posterior half ;
the anterior palatine foramina are longer and the muzzle
is relatively broader in the premolar region (see Forsyth
Major, Proc. Zool. Soc. 1890, p. 1833).

Although the Indian Wild Dog is quite unlike the African
Hunting Dog (Lycaon) in several external characters, the
two have been affiliated owing to certain resemblances in the
skull and the presence of a single cusp on the heel of the lower
carnassial. It has also been suggested that Cuon is akin
to the S. American Bush Dog (Speothos), but in my opinion
without much reason.

The British Indian Wild Dogs were referred by Blanford
to two distinet species, the Indian Cyon dukhunensis, with

* A composite genus including the known forms now restricted to
Cuon as well as many different breeds of feral dogs, including the
Australian Dingo, for example, all referable to Canis.

+ Based upon a skin of Cuon from 8. China which happened to have
losat its tail.

$ The number of mamma varies. I have seen a skin with six on
-one side, seven on the other, and a Burmese skin with eight pairs,
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which he united the Himalayan form named primavus
by Hodgson, and Cyon rutilans, which he said ranged from
Tenasserim through the Malay Peninsula to Sumatra and
Java. A third species he admitted under the name alpinus
was a Wild Dog from the Altai which has exceptionally
large teeth. But Mivart, in his revision of the genus (Mon.
Canide, 1890), came to the conclusion that all the different
kinds of southern Wild Dogs from India to Java are merely
‘ varietics > of one species, for which he adopted the oldest

Fig. 22.

A. Front view of rhinarium of Wild Dog (Quon alpinus).

B. Lower side of left fore foot of the same with the hairs cut short
and the digits spread.

C. Lower side of left hind foot of the same,

name known to him, javanicus. The examination of far more

material than was available to either of these authors convinces

me not only that Mivart’s view about the southern forms was

correct, but that the northern forms, ranging from the

Altai to Manchuria, also belong to the same species, alpinus,
L2
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and are subspecies of it. There appear to be five distinguish-
able races in British India, two of them occurring in Burma,
but the name rutilans is not available for either of these.

Fig. 23.

A. Lower view of left half of skull of & Wild Dog (Cuon alpinus
dukhunensis) from Bori, Hoshangabad.

B. Teeth of lower jaw of right side of the same. (Both figures two-thirds
nat. 8ize.)

pm* and m,, upper and lower carnassials, the latter with a single tubercle
on the heel ; m® and mq, second upper and lower molars, the third
lower molar being absent. (For comparison with dentition of the
Wolf, fig. 10, p. 79.)
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62. Cuon alpinus Pallas. The Wild Dog.
Canis alpinus, Pallas, Zoogr. Ross. Asiatica, i, p. 34, 1811 *,

Locality of the type, Udskoi Ostrog, Amurland (selected
by Pocock in 1936).

Since there is only one species of Cuon its characters and
distribution are the same as for the genus. Although the
head and body are about as long as in the Indian Wolf the
Wild Dog is lower on the legs and has a relatively longer tail,
which in its winter fullness and the nearer approach of its
tip to the ground is more like a fox’s brush. These features,
coupled with its typically reddish or bright tawny hue, give it,
when living, a very different appearance from that of the
Wolf or Jackal. Although Blantord’s statement that the Wild
Dog differs from the Wolf and Jackal by having “long hair
between the foot-pads’ was copied as recently as 1933, there
is no truth in it. The skull and teeth are smaller than in the
Wolf ; but a marked feature of the skull, apart from those
mentioned, is the inflation, sometimes very pronounced, of the
frontal region where it passes into the muzzle with air-cells,
so that the profile at this point is more or Jess convex instead
of concave. This character is more in evidence in the southern
than northern races, but is individually very variable, even
in the former.

62 . Cuon alpinus dukhunensis Sykes.

Clanis duklninensis, Sykes, Proc. Zool. Soc. 1831, p. 100.
C'uwon or Cyon dukhunensis of Blanford and other writers on the
Indian fauna (in part).
Cuon juranicus dulchunensis, Pocock, Proe. Zool. Soc. 1936, p. 42.
Vernacular—Son-Kuttee, Rdm-Kutta, .Jangli or Ban-
Kutta, Ban-Kula (Hindi) ; Kolsun, Kolasna, Kolasra, Kolsa
(Mabr.) ; Eram-naiko (Gond.), Tani (Ho Kol); Vatai-Karau
(Tam.); Reza-Kuté, Adari Kald (Tel) : Kennai, Chennai
(Coorg) ; Shin-nai (Mal): Rdm-hun (Kashmir); Siddaks
(Ladak) ; Bhaosa, Bhdnsa, Bhudnsé (in Himalayas from Simla
to Nepal) : Hazi, Phara (Tibetan) . Paoho (Bhot) Sa-tumn
(Lepeba). These vernaculars, copied mainly from Blanford,
embrace the three races occurring in India from the Himalayas
southwards.
Locality of the type, the Deccan.
Distribution —PENINSULAR INDIA, at all events south of
the Ganges in the more or less forested districts, up to at least
7,000 or 8,000 ft., but not in the western deserts.

* The date of this volume was formerly cited as 1831. Hence in my
monograph of the genus, published in 1936, in which only one species
was admitted, the name javanicus, Desm., 1820, was taken as its
pecific title,
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General colour above reddish, but less intense and with
a tawnier or yellower tinge than in the Nepalese and Burmese
races, the back generally darkened to a varying extent by

Fig. 24.—Upper view of skull of § Wild Dog (Cuon alpinus dukhunensis)
from Bori, Hoshangabad. (Two-thirds nat. size.) (For comparison
with skull of the Wolf, fig. 11, p. 81.)

blackening of the tips of the hairs, but sometimes uniformly
reddish ; hair inside the ears whitish or buff; the muzzle
typically blackish and with black facial vibrissee ; the outer
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side of the legs sometimes uniformly reddish like the back,
but often with buff or white on the paws; the under side
of the body, neck, and head, and the inside of the limbs very
variable, from white to pale reddish, nearly matching the
upper side ; tail like the body, but black at least in its terminal
half. The summer coat is short, sleek and thin, with little
or no underwool ; the winter coat longer and rougher and
moderately thickened with underwool.

(For com-

Hoshangabad. Drawn to smaller scale than figures 23 and 24,

Fig. 25.—Side view of skull of @ Wild Dog (Cuon alpinus duklunensis) from Bori,
parison with skull of the Wolf fig 12. p, 83,)

That the marked difference in colour, especially of the
under side, are merely individual, is shown by a pair of skins
from the Billigirirangan Hills, Coimbatore, 5,000 ft. (R. C.
Morris). The general colour of the @ is rich tawny-red, with
some black speckling above, and there is a good deal of
white on the lips, throat, chest, belly, and the inside of the
limbs. In the 3 the reddish of the back and fore leg is much
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more obscured by black speckling and the under side is pale
reddish-buff. Similar differences in the colour of the underside
are observable in & pair from Jhalawar, but in these the ¢
is reddish below and the 3 very white.

Seasonal differences in the length of the coat may be
illustrated by two skins. One from Berars, June, has the
hairs of the back, neck, and tail 11, 27, and 45 mm.
respectively. One from Hoshangabad, February, has the
hairs of the same regions 30, 50, and 95 mm. These two skins
exhibit approximately the extremes in hair-length in this race.

The following are the flesh-measurements (in English inches)

of some adult specimens :—
Head and

Locality and sex. body. Tail. foot.
Hoshangabad ; & ... 384 16} 9
S.Chanda; & .........cccoiiiil, 37 164 -
S.Chanda; @ ....coviviiiiiiiann 36 184 ——
Salem; & .. ..ol i 36 134 83

The skulls show great individual variation in size in both
sexes. The 3 skull from Hoshangabad stands out as the largest
recorded for the genus, although one from Berars is nearly
as big. Both are considerably larger than the § skull from
Coimbatore (R. C. Morris), the smallest of that sex entered
in the table, but the latter is also much smaller than the
3 skull from S. Coorg (G. C. Shortridge), also a sonthern Indian
specimen. Of the two skulls from 8. Chanda (C. S. Pitman),
the @ is larger than the &, which suggests the possibility ot
a mixture of labels. But whichever be the ¢ from S. Chanda,
it is much larger than the ¢ from 8. Mysore ((;. C. Shortridge),
the smallest recorded skull from British India. From a large
number of skulls measured, including several from Kanara,
there is some evidence that the Wild Dogs of the southern
parts of India are on the average rather smaller than those
of the Central Provinces and neighbouring districts. But no
final conclusion on that point can at present be reached.

62 b. Cuon alpinus primeevus Hodgs.

** The wild dog of Nepal,” Sykes, Proec. Zool. Soc. 1832, p. 15 *.

Canis primeevus, Hodgson, Asiat. Res, xviii, p. 2, p. 221, 1833 ;
and Proc. Zool. Soc. 1833, p. 111,

Cuon grayiformis, Hodgson, Cat. Mamm. Nepal and Tibet, ed. 2,
p- 5, 1863.

Cuon javanicus primavus, Pocock, Proc. Zool. Soc. 1936, p. 45 1.

* The skin of the type of primawvus was exhibited at the Zoological
Society before Hodgson’s description of it was published. Sykes,
who saw it, remarked that although representing, in his opinion,
his dukhunensts, it differed in its denser coat and more woolly feet.

+ Hodgson’s type of grayiformis was distinguished specifically from

imeevus by the coat being close and short, with no feathering on the
limbs and no ** brush,” and the colour above deeper rusty-red. Since
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Locality of the type of pririevus, Nepal; of grayiformas,
Sikhim,

Distribution.—KUMAUN, NEPAL, SIKKIM, BHUTAN.

Distinguished from dukhunensis by having the winter coat
longer and more luxuriant with underwool, with the hairs on
the paws overlapping and largely concealing the pads, and in
being, on the average at least, more rusty-red in hue. The
differences in the coat appear at an early age judging from a
comparison between cubs of about the same age of primavus
from Nepal and of dukhunensis from Ootacamund in the
Nilgiri Hills (P. H. Gosse).

Hodgson’s speeimens of this race from Nepal, and his un-
published drawings, show that the individual variation in the
colour of the upper and under zides and of the limbs is similar
to that of dukhunensis. A skin from Sipuri, Nepal, collected
by the Survey, has aberrant coloration, the back and tail
being mostly yellowish-red, with no black, and the legs whitish
with horn-coloured claws, but the muzzle and chin are fuscous
and the vibrissee black. Provisionally this skin may be re-
garded as a pale variety.

Skins from Kumaun vary in an interesting manner. One
from Ramnagar 1,100 ft. (Crump), December 3rd, is deep red
above, like a skin from Darjeeling, but is clear white below.
Another labelled Kumaun, 6,000 ft. (N. C. Troup), December, is
a little brighter, paler, more ochreous than the skin from Ram-
nagar. A third from Almora, 5,600 ft. (Crump), February 10,
is unusually ** wolf- or jackal-like ’" in its colour, being light
ochreous-tawny heavily overcast with black on the back,
with a good deal of grey on the sides of the neck and head,
and the under side mostly white. In its general hue this
skin recalls that of the type of the Kashmir race described
below ; but in its less luxuriant coat and black vibrisse it
is like primavus. A skin from Hasimara, Bhutan Duars
(H. V. O’Donel), is red, like the skin from Ramnagar, Kumaun,
but has a good deal of white on the paws as in some Nepal
skins.

Measurements.—As the following dimensions (in English
inches) show, this race does not differ from dulkhunensis in
size \—

Head and Hind

Loeality and sex. body. Tail. foot.
Nepal (type of primavus) ............ 38 164 -
Sikkim (type of grayiformis).......... 37 164 —
Ramnagar, Kumaun ; ad. ¢ ......... 38 15 8%
Almora, Kumaun: ad. 3 .......... . 364 17 8¢

the skin was collected in June, probably in new summer coat, the
differences are no doubt seasonal. Specimens from Darjeeling, 8,000 ft.,
May. from Gangtok (C. H. Dracott), July 13, and elsewhere bear out
that supposition, the skin from Gangtok having the coat long and
shaggy, with plenty of wool.
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Weights.—Type of primawvus, said to be thin, 30 1b. ; ¢ from
Ramnagar 38 Ib., 3 from Almora 31 1b.

The skull and teeth of primavus do not differ from those of
dukhunensis, except that the carnassial teeth (pm?* and m)
are perhaps, on the average, a little larger. The two skulls
from Oudh (E. A. Osmaston) entered in the table have no
skins, and are assigned to primawus on account of their
locality. The skull marked 3 is a good deal smaller than the
one marked Q. Very possibly the two were confused when
being cleaned.

Writing of this Wild Dog in Kumaun Crump said that,
owing to the large rewards offered by Government for its
extermination, its numbers have been greatly reduced in the
hills, but it is still fairly plentiful in the Terai and Bhaba.

62 c. Cuon alpinus laniger Pocock.

Cuon primavus, Adams, Proc. Zool. Soc. 1858, p- 514; Seully,
Proc. Zool. Soc. 1881, p. 202,

Cyon dukhunensis, Ward, Journ. Bomb. Nat. Hist. Soc. xxix,
p. 35, 1928; and xxxii, p. 712, 1928 ¢

Cuon javanicus laniger, Pocock, Proe. Zool. Soe. 1936, p. 50.

Locality of the type, Kashmir *.

Distribution.—Kashmir, Ladakh, Astor in Baltistan ; Gilgit,
also Yassin and Chitral, and possibly Lhasa in Tibet.

Distinguished from typical primawvus by its much more
luxuriant winter coat, paler tawnier colour at least on the
average, and its pallid, not black, facial vibrisse, resembling
in this last character the races from central and north-
eastern Asia.

The type and only example of this race known to me has
the wool very thick and long, nearly as long as the contour
hairs, which exceed the longest observed in primavus. The
general colour above is tawny-yellow, with a grey cast owing
to the infuscation of the hair-tips, the flanks being buffy-grey,
the sides of the neck whitish-grey, the ears and crown buff,
the muzzle and the fore legs ochreous-buff, the hind legs paler,
all the paws whitish-buff, the tail mainly greyish-brown,
with the wool matting in tufts, and the under side whitish.

In this skin the moult of the winter coat was evidently
imminent, and the colour may be somewhat faded: but
according to Ward the “ Wild Dog of Baltistan is generally
very much more tawny than that of the plains.” No doubt
the wild dogs reported by Scully from Gilgit, Astor, Yassin,
and Chitral belonged to this race, despite his statement

* The type is merely labelled Kashmir (Lieut. Abbot) ; but according
to Adams Abbott’s specimens were collected at Allahabad Serai in the
southern ranges of Kashmir.
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that the specimens he saw were indistinguishable from pri-
mezvus. The only skinT assign to primaevus which approaches
the type of laniger in colour is the ‘‘ wolf-like ” one from
Almora, Kumaun, 5,600 ft., but this has the full winter coat
much less luxuriant and the facial vibrissee black. The
possibility of the extension of laniger into Tibet is attested by
a skin in Hodgson’s collection labelled Lbasa, which has the
coat thick, curled, matted and woolly, and is in full moult, the
contour hairs that remain being dead, shrivelled, and broken ;
but the general colour is very like that of the type of laniger.
This skin is no doubt one of those referred to by Hodgson
(Journ. As. Soe. Beng. xi, p. 278, 1842) as ** the breed of Dhole
found in Tibet ' which is " pale and wolf-like in colour and
large.”

The skull of the type of laniger has no peculiaritics by which
it can be distinguished from the skulls of dukhuncnsis and
primeerus.

In view of later reports of the occurrence of the Wild Dog
in Kashmir the solitary representative of this race, collected
considerably more than half a century ago, is of special interest.,
Writing in 1928 Col. A. E. Ward reported the Wild Dog as
fairly common in parts of the Upper Indus Vallev, but
gradually becoming scarce there, and very rare in the vale of
Kashmir. He had not seen one for many yvears apart from
a few skins from Baltistan exhibited in shops. In the same
year Col. Stockley (* Big Game Shooting in the Indian Empire,
p. 209) stated that he had made many inquiries about the
possibility of the existence of the Wild Dog in Ladakh and
Baltistan, and was convinced that all the reports of their
presence there were due to the habit of the Kashmiri Shikaris
calling the wolf *“ Jungli Kutta,” the Hindustani name for
the Wild Dog, and alluding to their colour as “lal” or red,
which also means brown. Attempts for thirty vears to get a
skin from those distriets proved abortive. On the other hand,
Col. Stockley tells me (in lift.) that in October 1927 he saw
a wild dog at over 11,000 ft. on the west side of the Liddar
Valley in Kashmir. He watched it for some time, and con-
cluded that it was hunting for pheasants, but it got his wind
and bolted. Presumably this wild dog was an example of
laniger.

62 d. Cuon alpinus adustus, subsp. nov.*

Vernacular—Taw Khwe or Taw Khay (Burmese); Manai
(Shan) ; Chyahkyawn (Kachin).

* By sportsmen and collectors in Burma this Wild Dog has been cited
a8 Cyon rutilans, an inadmissible name given by Blanford to a specimen
from Moulmein (see below, p. 158). But Blanford was careful to say
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Locality of the type, Upper Burma.

Distribution.—UPPER BUrMA and probably Assam; also
Laos, Indo-China (Annam and Tong-king), and possibly W.
Yunnan.

Distinguished from dukhunensis, which it resembles in size,
by its deeper, more rusty-red colour, and from primsvus by
its much scantier and shorter winter coat.

The general colour is individually as variable as in dukhun-
ensis, the upper side being tolerably uniformly red or heavily
overcast with blackish and the under side and limbs may be
similarly uniformly reddish, with the under side a little
lighter than the upper, or greyish to buffy-white from the chin
backwards and on the inner side of the legs, with the front
of the paws also pale. The type has very little black above
and no white on the limbs or on the under side.

In 1936 I had no specimens from Upper Burma wherewith
to compare dukhunensis, and I assigned to that race some
examples from Mokokchung and Akuk in the Naga Hills
(J. P. Mills); but these agree better with the Upper Burmese
race. Since that date I have scen skins or skulls from the
following localities :—Upper Burma (H. C. Smith), Nam
Tisang, Upper Burma (Lord Cranbrook), Palop, Maitaung,
Simia in Myitkyina, Nahpaw (P. M. Leonard), Schwebo
(C. E. Milner), Mong Mit State (H. C. Smith), Maymyo in
Mandalay, the Wesalaung Forest Reserve (C. Hopwood).
and 20 miles S. of Toungoo (J. M. D. Mackenzie) ; also,
outside British Indian territory, one from the left bank
of the Mckong in French Laos, near the Siamese boundary
(G. F. W. Elwes).

Indistinguishable from this race are skins from Kontoum,
Annam, and Backan, Tong-king, 500 ft. (Delacour and Lowe),
which I left unidentified in 1936, although determined as
rutilans by Osgood (Field Mus. Nat. Hist. Zool. xviii, p. 263,
1932) ; and probably two skins from western Yunnan identified
as rutilans by G. M. Allen (Amer. Mus. Novit. ccclx, p. 4, 1929)
also belong here.

that he did not know whether the northern Burmese Wild Dog was
rutilans or dukhunensis.

A puzzling record connected with this Burmese Wild Dog is a state-
ment written by I’. M. Leonard on the back of the label of a skin from
Nahpaw, long. 97° 39", lat. 24° 50°, N.E. of Bhamo, to the effect
that there are two kinds found in that locality—a larger which hunts
singly, and a smallor which hunts in packs. The skin examined. one
of the so-called smaller pack-hunters, is typical adustus. Tt is extremely
unlikely that two distinguishable kinds occur in the same place. In this
connection it must not be forgotten that an experienced collector like
G. C. Shortridge mistook a small feral domestic dog for a Wild Dog
on Mt. Popa. Peacock was evidently puzzled by records of the occur-
rence of dukhunensis in Upper Burma. but he was sure that all the
specimens he saw were ‘* rutilans,” and he thought the two ** species”
must considerably overlap in range.
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None of the skins examined was measured in the flesh,
but according to E. H. Peacock (‘ A Game-book for Burma,’
p- 197, 1933), who was acquainted with this animal in the
upper Chindwin and Katha districts, as well as elsewhere
probably, the total length varies from 4 to 4} ft., of which
the tail is about 1 ft. The weight is about 35 or 40 1b. These
measurements and weights agree very closely with those of
primaevus recorded above, and the table of measurements
of the skulls shows that they are at least as large. The skulls
vary considerably in size and other characters; one of special
interest is the second on the list from Mong Mit State, which,
in addition to having the frontal region exceptionally swollen
with air-cells, has the zygomatic width unusually narrow
throughout, although it is fully adult. In this respect it
serves to connect this race with the next described. The
teeth in this race seem to be a little larger on the average
than in dukhunensis.

62 e. Cuon alpinus infuseus Pocock.

Cyon rutilans, Blanford, Mamm. Brit. Ind. p. 147, 1888 (in part)
(not rutilans, 8. Miiller, 1839 *),

Cuon javanicus infuscus, Pocock, Proc. Zool. Soc. 1936, p. 38,
fig. 1, A.

Locality of the type, Moulmein.

Distribution.—Tenasserim, inferred from the locality of the
type.

y%istinguished from the typical Burmese race adwstus,
on the evidence of a single specimen, by its smaller size,
shorter, thinner coat, and the characters of the skull mentioned
below.

The type, an adult @, collected in November (Dr. Hooker),
has the coat short, sleek, and thin, with no underwool, despite
the lateness of the season. The extensive infuscation of the
ends of the hairs above, combined with their reddish bases,
gives a brownish tint to the dorsal pelage ; the head and front
of the limbs are also affected by blackish pigmentation ; the
under side is buffy greyish-white. Considering the individual
variation in the dark pigmentation of the dorsal surface in
other races of C. alpinus, no reliance can be placed on the
darkness of the hue of this specimen. It is not, for example,

* The name rutiluns was given by Miller to the Javan Wild Dog
previously called javanicus by Desmarest. This is racially distin-
guishable from the one found in Sumatra and the Malay Peninsula
(sumatrensis). Blanford thought they were the same, and that this
Wild Dog, which he distinguished specifically from dukhunensis on
account of its smaller size, more ferruginous colour, and scantier coat,
extenderd into Tenasserim. But he took his description of rutilans
not from the Moulmein skin, but from skins from Malaya and Sumatra.
It does not apply to the Moulmein skin in the matter of colour.
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so black on the back as the darkest example of adustus from
the Mong Mit State.

The skull has slightly smaller teeth and is shorter than the
shortest known @ skull of adustus ; but the difference in length
is not so great as that between the two shortest skulls of
dukhunensis entered in the table. It differs, nevertheless, in
a combination of characters from other skulls of British Indian
Wild Dogs. It is exceptionally narrow across the postorbital

Fig. 26.—Upper view of skull of adult R Cuon alpinus infuscus (type)
from Moulmein. (Two-thirds nat. size.)

processes and the zygomatic arches and exceptionally wide
across the base of the muzzle above the upper carnassial teeth.
The muzzle-width at that point is very nearly half the length
of the mandible, whereas in adustus it is much less, and 20 mm,
greater than the width across the postorbital processes, only
about 10 mm. in adustus. In adults of both sexes of adustus
the temporal ridges coalesce to form a median crest or ridge
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on the crown ; in infuscus they are separated and define an
elongated lyrate area. Similar differences, apart from the
total length, occur between the skulls of infuscus and of the
Malayan Wild Dog. But the skull of infuscus is linked
with skulls of adustus by the example from Annam, above
mentioned, as I pointed out in 1936. Unfortunately there
was no skull with the skin assigned to adustus collected by
Mackenzie south of Toungoo. This might have shown
infuscus-like characters.

Habits.—Much has been written about the Wild Dogs in
different parts of British India, from Kashmir and Mysore to
Burma, but there does not appear to be any essential difference
in their habits wherever they are found. They are essentially
forest animals, and prey upon any living mammal they are
capable of catching and killing, particularly on wild pig
and deer, and in Kashmir, according to Col. Ward, sometimes
on markhor, which venture into the forest, and musk-deer.
Their frequently described prowess and fearlessness in attacking
more formidable game depend mainly on the strength of the
pack ; but Peacock gives an instance of a solitary specimen
in Burma driving a young stag sambhar into water, where he
would certainly have killed it but for the observer's inter-
vention. A large pack may pull down a buffalo, bison (gaur),
or banteng (tsaine), their method being a simultaneous attack
in the front and rear, those behind concentrating on the flanks
of the victim and ultimately disembowelling it. They also
leap at the flanks of running deer with the same purpose,
and there is no rcason to doubt the statement that they may
emasculate it. They have been known to stampede a herd of
bison, drive out the calves and kill them. Their depredations
will soon clear a large area of forest of game, compelling the
pack to go elsewhere, sometimes far afield, for food, and the
place may be free of dogs for weeks or months, so that there
is no certainty of finding them in any particular spot. The
confidence and courage that numbers give will induce a pack,
possibly only or mainly when pressed by hunger owing to
scarcity of other game, to attack the most formidable car-
nivores, including the Himalayan black bear, the sloth bear,
and panther, the last being not infrequently driven from its
“kill ” and ¢ treed.”” R. W. Burton, however, records a case
of a feeding panther driving off a pack consisting of the dog
and bitch and seven young believed to be about seven or eight
months old ; and R. C. Morris states that a panther will kill
and eat these dogs if he can catch them singly or in pairs. The
same observer described the method adopted by a pack in
attacking a sloth bear, which they had cut off when attempting
to take refuge in a cave. His attention was drawn to the scene

VOL. II. M
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by hearing the howling roar of the bear, which he found
surrounded by dogs, those in front of it distracting its attention
while those in the rear attacked and lacerated-its hind quarters,
the contest, so far as the dogs were concerned, being carried
on in complete silence. He had no doubt that but for his
intervention the dogs would have carried out their purpose.

The evidence that these dogs may at times attack even
tigers is too cogent to be set aside. According to one of the
latest accounts told by R. C. Morris, on what he considered
to be reliable authority, the worried tiger took refuge on the
low bough of a tree, below which the dogs waited, leaping
and snapping at it, until the beast, springing to the ground
to make a bolt, was at once pounced on and disembowelled
by the pack.

Singularly enough, despite their fearlessness of other jungle
animals, wild dogs never apparently prey on mankind. In
this they resemble the African Hunting Dog, and differ from
Wolves. Nor apparently do they attack men in self defence.
The pack that Pitman interfered with, as described below,
was in sufficient strength to overcome him with ease if its
members had combined for the purpose.

The ordinary call, usually heard at night, is a yap rather
than a bark. As the outcome of a great deal of correspondence
and difference of opinion on the subject of their silence when
hunting, it seems probable that when running their prey by
scent they at most utter a whimpering sound, but as soon as it
is sighted they may break into howls of excitement, as de-
scribed by Col. Ward, According to Major C. R. 8. Pitman
they make a curious whistling sound when alarmed. This
he heard on all sides of him in the Central Provinces from
a scattered pack after he had shot two of the number. He
watched the pack come to a pool to drink, and reported that,
when thirst was satisfied, they entered the water and stayed
immersed with only their heads above the surface.

Blanford supposed the period of gestation to be probably
about two months, approximately the same as in Wolves and
Jackals. Butin1926 * a couple of Wild Dogs in the Zoological
Gardens paired and “tied” in the usual canine fashion
on January 15th, and the pups were born on March 26th,
the period of gestation being 70 days or thereabouts, about
a week longer than in Canis. According to Hodgson and others
the litter consists usually of from two to four pups; but
a8 many as seven have been recorded. Since the bitch
may have as many as eight pairs of mammse, it seems probable
that the number of pups may occasionally considerably
exceed half-a-dozen. Like the cubs of wolves and foxes they

* 1 am indebted to Mr. Flewin, the keeper of the Wolves and Dogs,
for this information.
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are deep dusky in hue ; and the mother lies up with them in
a burrow, cave, or rock-cleft until they are capable of following
her and the male on hunting trips. Such family parties
constitute the smallest packs, varying in individuals according
to the number of the young. But the Wild Dog is essentially
gregarious, and several females often breed in the same place,
their burrows forming a kind of * warren.” Hence probably
the larger packs that have been recorded as composed of
twenty or thirty dogs result from a number of family parties
joining forces.

There is a record of a wild dog interbreeding with a jackal
in a menagerie at Madras.

Family URSIDA.
THE BEARS.

Large or medium-sized, heavily built beasts, with erect
rounded ears, relatively small eyes, a well-developed rhinarium,
and the tactile vibrissee reduced to practically functionless
vestiges, but with the lips differing from those of other
Carnivora in being free from the gum and protrusible. The
tail is short, serving the purpose merely of an anal operculum ;
and the anal glands, functionally important in many families
of Arctoid Carnivores, are absent or negligible in size. The
external genitalia arc like those of the Canida, the penis
being long, with the prepuce far in advance of the scrotum,
but the baculum is a solid, unchannelled, subcylindrical bone,
with an attenuated apex. The limbs are massive, with the
paws short and broad, provided with five subequal digits,
the pads of which are arranged in a slightly curved line, that
of the first being only slightly behind the second and in
contact with the ground ; they are armed with long, powerful,
curved, not retractile claws, those of the fore foot being
nearly twice as long as those of the hind foot. The plantar
pad is large and wide, as wide as the foot, nearly twice as
wide as long, and showing scarcely a trace of subdivision
into its four fundamental elements. The variations in the
pads and other characters of the fore paw are noted under
the generic headings. The hind paw is exceptionally short,
about as long as the fore paw, and has the sole naked up to
the heel or nearly so, the metatarsal pads forming a continuous
area confluent externally with the plantar pad, but defined
from it internally by a transverse groove, which may be
hairy. A

Bears are usually said to be plantigrade ; but when walking
the Polar and Brown Bears at least rest only the plantar and

M2
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digital pads of the fore foot on the ground, exactly like a
digitigrade dog, and raise the heel of the hind foot off the
ground, resting mainly on the digital and plantar pads and
perhaps on the fore part of the metatarsal pad. Only when
standing or walking erect on the hind legs is the entire sole

applied to the ground.

Fig. 27.—Skull and teeth of Ursus.

A. Side view of skull of a European Brown Bear (Ursus arctos), showing
the general shape characteristic of Ursus, with the infraorbital
foramen (¢.0.) situated above the first upper molar, the smaller
tooth in front of the latter being the upper carnassial (pms).
a to b and a to ¢ indicate the total and condylobasal lengths.

B. Upper teeth of right side of Indian Red Bear (Ursus arctos isabellinus).
3, incisors ; ¢, canine, pm! to pm* (carnassial), the first, third and
fourth premolars, the second absent ; m?, m* the first and second
molars, the postpalatine foramen on a level with the latter.

C. Lower teeth of the left side of the same. Lettering as in B, but the
second and third premolars absent and the third molar (m,) present.
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The skull is robust, with powerful, short or long jaws and
the dorsal profile strongly or lightly convex on the crown,
its highest point typically some distance behind the post.
orbital processes, which are stout, short, and blunt; the
dorsal profile of the muzzle is usnally concave posteriorly ;
the orbital fossa is small compared with the spacious temporal
fossa ; the sagittal crest is only well developed behind, where,
with the strong occipital crest, it forms a backwardly pro-
jecting prominence ; the mastoid area is expanded, forming
a shelf-like platform beyond the cranium proper; the par-
occipital process is salient and remote from the bulla, which
is usually flat but has a long tubular auditory meatus ; the
alisphenoid canal is present ; the palate is everywhere narrow
between the parallel rows of cheek-teeth and is considerably
produced posteriorly beyond the last teeth ; the posterior
palatine foramina are set far back on a level with the last
upper molar.

The dental formula, as in typical Canide, is fundamentally :
i.3,c.1, pm.;,m.2; but the dentition as a wholeis very different

and highly characteristic. The incisors form a nearly straight
line and the canines are large or moderately so ; but the first
three premolars above and below are small, unicuspid, usually
with a single root, spaced when the jaws are long, crowded when
they are short, but typically one or more is shed early, the
second being the most fugitive, the first the most persistent ;
there is no functionally differentiated ‘ carnassial ”’ tooth
either above or below ; the fourth upper premolar (pm4) is
small, much smaller than the first upper molar, is usually
provided with three cusps, one in front and a pair behind, but
is unique in having only two roots and in being set far forwards
in advance of the anteorbital foramen and of the point of
* maximum mechanical efficiency ” of the jaws; the two
upper molars (m?!, m?) are large, with broad, crushing crowns,
the first with four large paired tubercles separated by a median
longitudinal groove ; the second is usually longer than the
first and longer than wide, with a long '“ heel ” and with a
wide median sulcus bordered on each side by a crest which
in the anterior part of the tooth seems to be composed of two
tubercles ; the fourth lower premolar is small, conical ; the
first lower molar is long, with the three typical cusps on its
anterior portion and a well developed ** heel,” with at least
two cusps ; the second lower molar is usually broader than
the first, with a median groove bounded on each side by a crest
containing the elements apparently of two cusps; the third
Jower molar is smaller than the others, circular or ovate,
with s flat, minutely tuberculated surface bounded by a low rim.

The teeth of the second set are cut very early, and from the
hard work to which they are subjected by masticating vegetable



166 URSIDE.

fibre, for which they are adapted, the bapk teeth are generally
more or less worn in adult skulls, and in vlatey life qhe com-
ponent cusps of the crowns may be almost or quite obliterated.

General Habits of Bears.—On account of their heavy build
and short, wide, almost plantigrade hind feet B_earu' are in-
capable of leaping and mostly slow and inactive in their
movements, but can cover the ground in a shambling, clumsy
gallop at greater speed than their appearance would lead one

Fig. 28.—Side view of the jaws and teeth of
three genera of British Indian Bears,

A. Malayan Bear (Helarctos malayanus), ad. 3, showing the short jaws,
huge canines and crowded cheek-teeth.

B. Himalayan Black Bear (Selenarctos thibetanus), showing the longer
jaws, miore spaced teeth, with the open space behind the canine.

C. Sloth Bear (Melursus ursinus ursinus), showing the long jaws,
smaller cheek-teeth and the closed space behind the canine.

The dotted vertical line shows the position of the anterior edge of the
orbit in relation to the two molars below it.
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to suspect. Apart from the Polar Bear, which inhabits a
different environment from the rest, all the species have
certain habits in common. They are skilful, if slow climbers,
and by means of their powerful limbs, the shape of their feet,
and their long, strong claws, especially of the fore feet, they
are able to swarm up the trunks of trees, not too wide to clasp,
and move about amongst the bigger boughs ; but they always
descend a tree tail first *, The incentive to climb is the
search for food ; and many of the larger kinds of Brown Bears
seldom have occasion to exercise their powers in that direction.

In his treatment of the Bears of British India Blanford
followed the custom of zoologists of his time in referring
them to two genera—Ursus, containing the Brown or ** Red ™
Bear of the Western Himalayas, the Himalaysan Black Bear,
and the so-called Malayan Bear; and Melursus, containing
the Sloth Bear. But this classification is most misleading
in its suggestion of affinities, since it implies closer kinship
between the Brown and the Malayan species than between
the Brown and the Sloth Bear. The Sloth Bear is a highly
modified representative of the Brown Bear type and the
Malayan of the Black Bear type. The differences between
the four species are now expressed by assigning to each a
distinet generic name.

The distribution of the four genera in British India is inter-
esting. Ursus is, or was, found all over Europe, temperate
Asia, and North America, mostly in forested districts to the
south of the area occupied by the Polar Bears (Thalarctos).
Along its southern limit in the Old World it just overlaps
everywhere the range of Selenarctos, which extends from
Baluchistan through the Himalayas to China and the
adjoining large islands, and to Amurland. To the south
of its range and almost touching it occurs Melursus in the
plains of India, Peninsular India, and Ceylon, and Helarctos
in South Asia to the east of the Bay of Bengal, the two over-
lapping in Burma, Siam, and Indo-China, although Helarctos
extends through the Malay Peninsula into Sumatra and
Borneo, apparently missing Java.

* The sureness of their balance is remarkable. 1 have often seen full-
grown brown bears at the Clifton Zoological Gardens stand with all four
feet pressed close together on the top of a pole about a foot in diameter,
with a drop of some thirty feet below, and swing the head to right or left
to catch unerringly, like a dog, pieces of bread or bun thrown to them
by visitors standing on the edge of the pit. They knew to an inch
how far they could reach, making no attempt to catch a piece they

reeived to be out of range almost as soon as it left the feeder’s hand
%\eir skill did not in the least suggest that their eyesight was poor.
although most sportsmen state that it is.

Blanford, quite correctly, pointed out that the proverbial ** hugging *
of a bear as a method of attack is a pure myth.
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Key to the Genera of British Indian Bears
based upor. External Characters.

a. Fore foot with a single external cordate carpal
pad, and at most & small internal pad or area
of naked skin representing it. Digital pads
more closely united, sometimes completely
fused.

b. Carpal area thickly overgrown with long
hair, surrounding the external pad, con-
cealing the internal and isolating both
from the plantar pad ; aree of the digits
between the plantar and digital pads also
hairy. Rhinarium with normal non-
valvular nostrils and distinct philtrum
dividing the hairy upper lip; lips only
moderately protrusible ................

b’. Carpal area and the area between the
plantar pad and the fused digital pads
naked ; rhinarium with valvular nostrils
but no philtrum ; lips almost naked and
highly protrusible ....................

a’. Fore foot with a single large piriform carpal
pad as wide as the plantar pad and nearly
or quite as long as it externally ; digital
pads never fused.

¢. Bars as in Ursus and Melursus, long,
basally tubulam, distally expanded,
mobile and strengthened by vertical
cartilaginous ridges; rhinarium and
lips nearly asin Ursus.................

¢’. Ears short, not tubular at the base or
noticeably expanded distally, hardly
mobile, and without cartilaginous
ridges ; rhinarium and lips adaptively
foreshadowing those of Melursus .......

[p. 169.
Ursus Linn.,

[p. 187.
MEzLursus Meyer,

[Heude, p. 201.
SELENARCTOS

[Horsfield, p. 222.
HzeLARCTOS

Key to the Genera based on Skull Characters.

a. Skull long relatively to its width, its mastoid
width seldom exceeding the length of the
palate ; the tympanic bulla flat, its width
with the auditory tube much less than the
length of the upper cheek-teeth ; canines
relatively small.

b. Median upper incisors present ; palate flat
or only slightly concave between the back
cheek-teeth, which are comparatively
large, its postdental portion much shorter
than the length of the last three upper
cheek-teeth ; a distinct postcanine space
in the jaws due to the reduction in size,
sometimes in number, of the anterior
premolars ; last upper molar larger than
the first.

¢. Jaws longer in comparison with the
cranium ; crushing teeth more strongly
cusped and set more forwards, so that
the anterior edge of the last upper molar
is in front of the antero-inferior edge
oftheorbit .................... cens

Ussvus Linn., p. 169,
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¢’. Jaws shorter, crushing teeth less strongly
cusped and set farther back, the anterior
edge of the last upper molar not in front {Heude, p. 201,
of the antero-inferior edge of the orbit. SELENARCTOS
b’. Median upper incisors absent; palate
markedly vaulted between the back
cheek-teeth, which are set forwards and
reduced in size, so that the postdental
portion of the palate is not less than the
length of the last three upper cheek-teeth ;
no distinct postcanine space, the anterior
premolars being less reduced ; last upper [p. 187.
molar subequal to the first ............ MEeLURSUS Meyer,
a’. Skull short and broad, its mastoid width equal
to the length of the palate and meso-
pterygoid fossa combined or longer; tym-
panic bulla swollen, its width with the
auditory tube about equal to the length of
the upper cheek-teeth, excluding the canines, [Horsfield, p. 222,
which are relatively very large ........... HELARCTOS

Two additional genera of Bears * are usually admitted,
the Polar Bear (T'halarctos maritimus), a modification of
typical Ursus, adapted by its more hairy feet for movement
on snow and ice, and by its more powerful canine teeth and
relatively smaller back teeth for preying and feeding on seals
and other animals ; and the small Spectacled Bear (T'remarctos
ornatus) of South America, a very different genus from the
rest, and calling for no further notice.

Genus URSUS Linnseus.

Ursus, Linn., Syst. Nat. ed. 10, p. 47, 1758 (in part) ; Miller, Cat.
Mamm. Western Europe, p. 285, 1912; Pocock, Proc. Zool.
Soc. 1914, p. 940 (external characters).

Myrmarctos, Gray, Proe. Zool. Soc, 1865, p. 694.

Ursarctos and Melanarctos, Heude, Mém. Soc. Hist. Nat. iv, pt. 1,
p. 18, 1808.

Mylarctos, Lénnberg, Proc. Zool. Soc. 1923, p. 85.

Type of Ursus, arctos (Sweden) ; of Myrmarcios, eversmanni
{Norway)=arctos ; of Ursarctos, yesoensis (Yeso, Japan);
of Melanarctos, cavifrons (N.W. Manchuria)=lasiotus; of
Mylarctos, pruinosus (Tibet and Kansu).

Distribution.—The Northern Hemisphere as far south in

* The North American Black Bear (Ursus americanus) is sometimes
separated as a distinet genus or subgenus (Euarctos) ; but it is probably
nothing more than a well-marked species of Ursus, with many local
races. 1 am quite unable to accept the view of G. M. Allen (Mamm.
China and Mongolia, p. 330, 1938) that the American Black Bear and
the Tibetan or Asiatic Black Bear are closely allied, merely representing
species of the same genus which takes the name Euarctos, an older name

an Selenarctos. Allen associated them on account of the comparative
shortness of the muzzle ; but Euarctos agrees with Ursus in the charac-
ters diagnostic of Selenarctos (p. 201).
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the Old World as the Atlas Mountains, Syria, S. Persia, the:
WesTerRN Himaravas and Tibet (recorded, but probably
erroneously, from the Shan States in Burma, see p. 185), and
in the New World as far south as Mexico.

Muzzle usually long; the rhinarium large and naked,
with its upper profile lightly biconvex seen from the front ;.
nostrils large, with rather narrow, mesially grooved septum,
the infranarial portion very deep, the philtrum present and

Fig. 29.

A. Base of the ear of European Brown Bear (Ursus arctos arctos),
with the hairs removed to show its tubular shape characteristic
of Ursus, Melursus and Selenarctos.

B. The same cut open, showing its supporting cartilages.

(For comparison with the ear of Helarctos, fig. 43, p. 221.)

C and D. Rhinarium of Grizzly Bear (Ursus arctos ferox) from Montana,

from the front and side, showing the shape characteristic of Ursus.

short. Lips moderately protrusible, hairy up to the rhinarium
and philtrum. Ears tolerably large, rounded, mobile, ex-
panded and rounded above, narrowed below, where they are
strengthened by thick vertical, cartilaginous ridges in addition
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to the transverse supratragus, which has a nearly globular
thickening. Feet with the digital pads generally free, so that
the hairs clothing the inner surfaces of the toes project down-
wards between them, but sometimes united nearly as far as
their tips ; lower sides of the digits between the digital pads
and the plantar pad clothed with hair, often forming definite
mats with a median naked parting; fore foot with plantar
pad broad, longer externally than internally, but showing
hardly a trace of division into its four elements ; area behind
it thickly hairy except for the cordate external carpal pad
and the remnants of the internal carpal pad; the hind foot

Fig. 30.

A. Lower side of right fore foot of Red Bear (Ursuz arctos isabellinus),
with the hairs cut short to show the pads.

B. Lower side of right hind foot of the same. d. digital pad of first
digit of fore foot and of fifth digit of hind foot ; ., plantar pad :
¢!, outer lobe of carpal pad, c?, nearly aborted inner lobe of the
samo ; mt, confluent metatarsal pads separated by a groove on
inner side of foot from the plantar pad.

mostly naked from the anterior edge of the pla