URSIDAL

suuﬂa as Mergui, “hvnte Dr. Anderson obtained living speci-
mens for the Caleubta Zoological Gardens., ' 16 also occurs in
Southern China, Hainan, and Formosa. \th-thor the bear found
in the plains of Eastern Bengal and Assam is this species or the

sloth-bear, I cannot state po-1tm'lv. T once saw a skin of U, tor-
quatus obtained from an animal that I was nssured bhad been shot
in Lower Bengal; and a writer in the ‘Agian’ of January 2l1st,

1888, states that he shot one in the Terai, close to the Pathi Dun,
North-west Provinces.

Synonymy. The specific name thibetanus, although the oldest,
must ba abandoned, becanse the animal, u,lthoutrh comumon on the
“southern slopes of the Himalaya, is never Eoun(l in Tibet itself. 1
“was misled by a discoloured skin of very small size into giving a
new name, U. gedrosianus, to the Baluchistan bear ; but remarkable
as it appears that a Himalayan and Chinese species should inhabit
so very different a climate as that of Baluchistan, there appears no
suflicient distinetion to justify the separation of the bear from the
latter country,

Hubits, Tu the Himalayas and throughout its range, except in
Buluchistan, the black bear is a forest animal. In the mouniains
it i3 found at various elevations from near the base of the hills to
about 12,000 feeb ; usually in summer it ascends to 9000 or 10,000
feet or higher, whilsh in winter it descends to 5000 feet or even
lower. 1t is found frequently about villages, and often feeds in
fields of grain or in froit orchards; it bas even been known to eat
the pumpkins growing on the roof of a house, In winter it subsists
largely on acorns.  Tts food consists mainly of fruits and roots;
but whilst it does not dig so much for the latter as the brown hear,
it is far more in the habit of climbing trees for fruif, and is not
unfrequently found in fruit-trees at mght or in the morning. 1t
is also, like most bnus, fond of honey, and is,said at times to
attack the beehives in villages. At the same time it is the most
carnivorous of the Indian bears, and not only kills sheep, goats,
deer, and even cattle and penies, but occasionally feeds on carrion.

Some observers state that black bears hybernate, whilst Adams
declares they do not. The fact is doubtless, as stated by Kinloch,
that they do not hybernate completely as U. arctus does, but that
they remain in a state of semitorpor, often in a hollow tree, during
the cold months, moving about and feeding a little on milder
days.

By all accounts the black bear is a much more savage animal
than the brown bear, and as the former lives near \fﬂlag,c“ he more
frequently comes in contact with men.  Many natives are killed
or severely injured by black bears in the Himalayas, and some
Buropeans ; hut still it appears. an exception for even a wounded
bear to charge. This animal is much sharper of sight and hearing
than the Himalayan brown bear, and is said by some to have re-
markable powers of scent ; but hy other accounts its sense of smell,
though fairly acute, is very inferior to that pdssessed by deer or
especially by wild sheep or ibex. It has the usual walk and quick
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bt elumsy gallop of the family. 1t is an excellent swimmer,
‘erossing swollen torrents with euse, i it

The usual den of this bear is in dense jungle, often in a caye
or hollow tree amongst thick bush. = As in the case of U. arotus,
adults are generally found alone except in the paiving-season ; but
the cubs remain with the mother till full-grown, and those of two
seasons are sometimes found with her at one time, 'T'his accounts
for the parties of four or five bears occasionally noticed.  The
periad of gestation has not been recorded, but is probably the same
as in other bears: the young, usually two in number, are born in
spring, and are very small, and blind for some time after bivth. 1Lf
captured young they are easily tamed, but are suid to be less docile
than the other three Indian species, and are certainly less fre-
quently seen in captivity. !

99, Ursus malayanus, 7'he Malay Bear.

Ursus malayanus, Raffes, Tr, Linn. Soc, xili, p, 264 (1822); Blyth,
€at. p. 76.

Helarctos malayanus, Horsf. Zool. Jewrn, ii, p. 204 5 Canor,
J. A 8. B. xv, p. 191 ; Blyth, Mam. Birds Burma, p. 50.

Helavctos ewryspilus, Horgfield, Zool, Jowrn. i, p. 221,

Wek-won, Burmese ; Bruang, Malay,

Size small.  Fur short and eoarse. Claws well curved. Tars
small, rounded, covered with short hair.  Tongue very long.

Skull in adults very short and broad, nose short, zygomatic arches
wide. Auditory bulle more swollen than in U. arctus or U, tor-
?vuah.w. Incisors and canines large, premolars crowded and soon
ost. Upper sectorial very small, its transverse section scarcely
larger than that of the outer incisor. Molars short and very brond.

Colowr. Black, brownish in parts. The muzzle including the
eyes and the chin paler, often whitish ; the crescentic patch on the
chest white, vellow, or orange, with the two ends often broad,
sometimes united into a large oval or heart-shaped spot with a
black eentre, and sometimes with the apex prolonged into a white
streak on the abdomen. Claws pale horny, sometimes dusky.

Dimensions. Head and body about 4 feet, tail 2 inches, bind
foot 7. The animal may grow to a rather larger size than this, but
apparently never exceeds about 44 feet in length, A full-grown
Bornean female only measured 86 inches from nose to rump, fail
1 inch; weight 60 Ibs. The ears ave quite short, not more than
2 inches long. A very old and large skull is 8:5 inches long
(basal length) and 8-3 broad; in younger skulls (fig. 52, p. 194)
the breadth is proportionally less.

Distribution. This bear inhabits the Malay Peninsula, Sumatra,
Java, and Borneo, and extends northwards into Tenasserim, Ara-
kan, Chittagong, and the Garo hills. Throughout Burma, indeed,
1 Jearn from Dr, Anderson, both this and the preceding species
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«__-gﬁ;éuu_nd. - Theobald, in Mason'’s ¢ Burma,’ doubts i Ul malayanus
is found in Pegu. bl -

Habits, But little known except in captivity. This bear is «

urely forest animal and an admirable climber. Tt is essentially
frugivorous, but like other bears occasionally kills and eats animals
and birds. It is said to be very fond of honey, and it probably
devours inseets and their larvee.  Occasionally it is said to attack
man. The instances of such attacks mentioned by Dr. Mason in
his work on Burma may, however, bave been due to U. torquatus
and not to the present species.

In confinement U. malayanus soon becomes very tame if cap-
tured young, and from its activity and anties is very smusing.
Good accounts of tamed animals are given by Sir Stamford Raffles,
and by Col, Mc¢Master in his ¢ Notes on Jerdon.

Genus MELURSUS, Meyer (1794).
Syn. Proehilus, Wiger (1811),

The median pair of ineisors in the upper jaw are wanting even
. : PR T T gdll oy
in the young. Dentition: i. g, c. ‘hm_-;i, pm. o me gl All the
molars and premolars very small, the latter separated from cach

Pig, 53.—8kull of Melursus ursinus.

other by a considerable interval. = Claws very large and powerful ;
snout elongate and mobile. Ofherwise as in Ursus,  Vertebre :
Ci7 D16, Tu b, 8.6, O, 11,

Only one species is known, and this is peculiar to the Indian .
Peninsula and Ceylon, )
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100. Melursus ursinus.  The Shth-Bear or Indian Beci.

Bradypua ursinus, Sharwe, Naturalists: Miscellany, ii, pl. 58 (¢, 1791).

Urcus labiatus, de Blaino. Bull. Soo. Philom, 1817, p. Td; Sykes,
P78 1831, p. 1005 Ellivt, Mad. Journ, L. 8. x, p. 100; Tickell,
Cale. Journ. R(. H. i, p. 199, pl. wii; Blyth, Cat. p. 77 derdon,
Mam. p. T2.
Ursus inornatus, Pucheran, Rev. Mag. Zool, vii, p. 892 (18565).
Rinck ov Rich, Bhalii, Adam-zid, W, ; Bhalik, Beng. ; Riksha, Sanscr. ;
Aswal;, Mahr; Yerid, Yedjal, Asol, Gond,s Bir. Mend!, Ovaon; Bane,
Kol; Blugu, Vel. 5 Kaddi ov Kerodi, Can. and Tan. ; Pant Karwdi, Mal.;
Usa, Cingalese,

- Fur long and coarse, longest between the shoulders. In the
skull the palate is broad and concave, and extends back farther
than in other bears, covering about two thirds of the space between
the posterior molars and the hinder terminations of the pterygoids.

Colour. Black, end of muzzle divty grey ; a narrow white horse-
shoe-shaped mark on the ¢hest,  Claws white.

Dimensions. Head and body 4 ft. 6 in. to about 5 ft. 8 in. long;
tail without hair 4 to 5 inches. Males as a rule are larger than
females,  Height at shoulder 2 ft. 2 in, to about 2 tf. 9 in.
‘Weight of a small female 170 Ibs. ; large males weigh as much as
20 stone (280.1bs.) or more ; 1 find one in the ¢ Asian’ recorded us
weighing 320 1bs, A large male skull is 11 inches in basal length,
and 78 broad across the zygomatic arches.

' Distribution. 'The peninsula of India from near the base of the
Himalayas to Cape Comorin, and Ceylon, chiefly in hilly and jungly
parts.  To the west this bear is found in Kattywar and has
occasionally been met with in Outch, whilst further north its range

appears to be limited by the Indian desert. The eastern limit is more -

doubtful. The sloth-bear appears to be found, though not commonly,
in Fastern and Northern Bengal ; but whether the bear of the Assam
plains is this species or Ursus torquatus, I have not been able to
ascertain, Theobald even suggests that the sloth-bear may ¢ecur
in Pegu, as he possessed a young animal at Toungoo with but four
upper incisors. : u

Habits. An excellent account is given by Tickell, and numerons
details have been added by Jerdon, Forsyth, Sanderson, McMaster,
and others, from which and wmy own observations the following
notes arve drawn up.

The sloth-bear is still one of the commonest wild animals of
India, though its numbers have been greatly diminished by sports-
men throughout the country, and in some districts, as in parts of
the Deccan and Bengal, where it was common 30 or 40 years ago,
it has been exterminated. Wherever it occurs its presence is
shown by the holes it digs to get at termites, by marks of its elaws
on frees that it has ascended for honey, and by its Peculiar track.

These animals are generally found solitary or in pairs, or three
together; in the latter case a female with two cubs, often neavly
or quite full-grown. Occasionally four or five are met with in
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particalarly fond of caves in the hot season and monsoon, and also
when they have young. Throughout several parts of the peninsula
of Tndia there are numerous hills of a kind of granitoid gneiss that
weathers into huge logse rounded masses,  These blocks remain
piled on each other, and the great eavities beneath them are
favourite resorts of bears, as in such places the heat of the sun, and
some of the insects (flies, mosquitoes, &c.) that are most trouble-
some in the monsoon, ean be avoided. In the cold season, and ab
other times where no caves are available, this animal passes the day
in grass or bushes or in holes in the banks of ravines. = It roams
in geaveh of food at night, and, near human habitations, is ravely
seen in the daytime ; but in wild tracts, uninhabited by man, it may
be found wandering about as late as 8 or 9 o’clock in the moruing,
aud again an hour or even more before sunset in the afternocon,
In wet or cloudy weather, as in the monsoon, it sometimes keeps
on the move all day. Bat the sloth-bear, although, like most other
Indian animals, it shuns the midday sun, appears by no means so
sensitive to heat as might be expected from its black fur, and it
appears far less reluctant to expose itself at noonday than the tiger
is. I have scen a family of bears adeep at midday in May on a
hill-side in the sun. They had lain down in the shade of a small
tree, bub the shade had shifted without their being disturbed. Lt
is scarcely necessary to ohserye that this bear does not hybernate,

Owing to its long shaggy coarse fur, its peculiarly shaped head, its
Jong mobile snout, and its short hind legs, this is probably the
most uncouth in appearance of all the bears, and its antics are as
comical as its appearance,  Its usual pace is a quick walk, buf if
alarmed or hurried it breaks into a elumsy gallop, so rough that
when the animal is going away ab full speed 1t looks almost as il
propelled from Lehind and rolled over and over. It ¢limbs over
rocks well, and, like other bears, if alarmed or fired at on & steep
bill-side, not unfrequently rolls head over heels down hill. 1t
climbs trees, but slowly and heavily, the unmistakable seratches

left on the bark showing how often its feet have slipped back some

inches hefore a firtn hold was secured, 1 cannot, however, confirm

the statement of some observers that this animal only ascends trees

with rough bark: unless 1 am greatly mistaken 1 have seen its
seratches far up the smooth stems of kowa  trees (Lerminaliv

arjuna). ; l
The food of the sloth-bear cousists almost entirely of fruits and

inseets.  Amongst the forroer the jujube plum or ber (Zizyphus
Jujuba), the fruits of the ebony tree (Diospyros melanoaylon),

gamun (Eugenia jambelind), bel (Ayle marmelos), and of various
kinds of figs, especially bar or bunyan (Ficus indica) and gilar
(F. glomerata)y the pods of Cassia Jistula, and the fleshy sweeb
fower of the mhowe (Bassia latyfola) ave much eaten by these
animals, each in its season, but many other wild and eultivated
fruits are devoured when procurable, * Beetles and their larye, the
honey and youug of bees, and above all the combs of termites or

T ey Tbey.inhahit bush and forest-jungle and hills, and are
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‘bite ants furnish food for the Indian bear. In their mocturnal
rambles these animals visit many fruit-trees, somelimes climbing
amongst the branches to shake down the fruit, or standing up and
dragging it down with their paws; they also turn over stones to
search for insects and larvee, ascend trees to plunder bees' nestd,
and dig out the nests of 'white ants, sometimes making holes 5 or
6 feet deep for this purpose. These holes ave easily recognized by
the marks of the bears’ claws.

Tickell says (and his views are confirmed by others) -—¢ The

ower of suction in the bear, as well as of propelling wind from
1ts mouth, is very great. It is by this means it is enabled to pro-
cure ite common food of white ants and larvee with ease. On
arriving at an ant-hill the bear scratches away with his fore foet
until he reaches the large combs at the bottom of the galleries,
He then, with violent puffs, dissipates the dust and crumbled
particles of the nest, and sucks out the inhabitants of the comb by
such forcible inhalations as to be heard at two hundred yards
distance or more.  Larvm, especially the large ones of the Atevchus
sacer, are in this way sucked out from great depths under the
soil.”

In Southern India bears are fond of the fermented juice of the
Wild date-palm, and climb the trees to get at the pots in which it
i8 collected. 'The animals are said at times to get very drunk with
ga_ﬂm—juice. They are very fond, too, of sugar-cane, and do much

amage to the crops; they also oceasionally eat various pulses,
maize, and some other kinds of corn, and cultivated fruits such
a8 mangoes.’

According to Tickell, they rob birds’ nests and eat the egzs, I
have never heard an authenticated case of their killing larger
animals for food, and as a rule they do not touch flesh ; but Sander-
son records an instance in which a muntjne that bad been shot and
loft in the jungle was partly devoured by one, and he cays that
they often gnaw dry bones of cattle. McMaster also relafes how
the body of a bullock that had been killed by a tiger was pulled to
picces and devoured by two large bears, Young cubs reared in
confinement eat flesh readily, cooked or raw.

The bears have a peculiar habit of sucking their paws and of
making & humming sound at the same time, and the present species
is much addicted to the practice. According to Tic}sf:ll some tame
young bears that he saw would suck any person’s hand in the same
manner as their own paws.

The eyesight of Melursus ursinus is by no means good, and it
has a peculiarly comical way of peering about for intruders, that
gives the idea of its being short-sighted. Tts hearing is also, 1
believe, far from acute. Its sense of smell is much betters by
scent it can detect honeycombs in a tree overhead, and nests of
termites or larvie of beetles at sowme depth below the surface of
the ground. In smelling about for food, for instance when
visiting fruit-trees at night, it makes a peculiar puffing sound that
can be heard at a considerable distance.
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< Txeept in pufling and liumming, the Indian bears are quite
silent animals as a rule, and bhave no eall for each other. Ocea-
sionally, however, they make the most startling noise, whether
connected with pairing or not I cannot say. 1 have ouly heard it
in the beginning of the cold season, which is not their usual
pairing-time. ~ They oceasionally fight uader fruit-trees, but I
think the noise then made rather different.

When surprised or disturbed, and especially when wounded, a,
bear is generally very noisy, uttering a series of loud guttural
sounds. 'When hit by a bullet it is far more demonstrative than
a tiger ; indeed 1 have more than once known a tiger to receive a
bullet without a sound, but I never knew a bear to be hit without
much howling. Besides this, when a bear is mortally wounded
and lies dying he almost always makes peculiar wailing cries.
T'his has been observed by MeMaster.

Tf two or more bears are together and one is wounded, a fight
generally ensues, which Sanderson considers due to an attack by
the unwounded animal or animals; bub this is not necessarily the
ease, ns I have seen an old female when hit abtack two half-
grown cubs that were with her, and cuff them heartily, and in one
ingtance, when both of two bears were hit, they stood up on their
hind legs and fought till one dropped dead from the bullet-wounds.

As arule the sloth-bear is a timid animal, but occasionally it
attacks men savagely, using both its clawe and teeth, and espe-
eially clawing the head and face. Sometimes, especially when
surprised suddenly and attempting to escape, a bear merely
knocks a man down with a blow of its claws, often, however,
inflicting severe wounds ; but in other cases it holds its vietim
with its claws and Dbites him severely, not leaving him until some
time after he ceases to struggle.  Many of the most savage attacks
are made by female bears that have young with them, some are by
wounded snimals, but oceasionally the onslanght appears quite
uuprovoked. The story of sloth-bears hugging is, 1 think, un-
known fo the natives of India, and is only repeated by those

whose ideas on the subject are derived froms European folk-lore.

There are, however, many folk-lore stories connected with the
Indian bear. It is a common belief in parts of India that male
bears abduct women. 1t is possible that the name of Adam-zad
is connected with this story. The same belief existsin Baluchistan
regarding U. torquatus,

Sportsmen in India generally either dvive patches of jungle or
hills, and shoot the bears as they run out, or else markthem down
in the morning, and go up to their lair on foot. Elephants are
seldom used, they have a great dread of bears, and arve but rarely
steady with them, and the country is frequently too rough and

< rocky for the sport. When bears inhabit hills, sportsmen occa-

sionally post themselves before daybreak in a eommanding spot,
and intercept the animals on their return from their nocturnal
rambles. Bears are occasionally speared from horseback, and have
sometimes been hunted with large dogs and killed with a knife
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en seized.  This is deseribed by Sanderson. Jerdon gives an
account of o curious method of hunting with dogs, practised by
the Polygars, among the hills in the extreme south of the Penin-
sula.  When the bear is brought to bay, the hunters each thrust
a long bamboo loaded with strong bird-lime into the shaggy coab
of their quarry, and thus hold him firmly. Nets have also been
employed. ;

A wounded bear usually escapes withoub atbam]fting to fight,
and, unless he can geb into a cave, runs away until he drops, no
matter what the temperature may be, frequently going many
miles.  Occagionally, however; he charges desperately, but a shot
in the face, whether it hits or not, will almost always turn him.
There is & common idea, quite unfounded, that a bear always riges
on its hind legs to attack, and may then be shot in the chest. It
vory rarely, if ever, does this when really angry and assailing
an enemy already clearly recognized. The act of rising on the
hind legs is generally due to surprise, and fo an endeavour, on the
part of the bear, to make out his enemy better.

- The pairing-time appears to vary, but is generally about June,
at the commencement of the monsoon, The period of gestation
is said by Tickell fo be seven months ; if so, it rather exceeds thab
of other bears.  T'he young ave born at various times from Oectober
till February, but most often in December or January ; they are
wsually two in number, the size of Newfoundland pups, are blind
for the first three weeks (18 days according to MeMaster), and
are covered with soft, short hair, which after a couple of months
becomes rougher and coarser. After a time (2 or 3 months I
believe) the mother takes them with her, carrying them on her
back, where they cling to the long hair. They ride thus, at times,
until of tolerable size ; one cub may sometimes be seen following
its mother whilst the other is carried. They take between two
and three f'en.rs to reach maturity, and generally remain with the
mother till full-grown. Sloth-bears have been known to live in
captivity for 40 years. They are, when taken young, easily tamed,
and, although fretful and querulous at times, generally playful,
amusing, good-tempered, and much attached to their masters,

Except Ursus syriacus and U, piseator, which are probably, like
U. isabellinus, local races of U. arctus, the only other member of the
Ursider found in Asia is the very remarkable Ailwropus melanoleweus,
inhaWiting Moupin, in Hastern Tibet. It has one premolar less
than Ursus on each side of the lower jaw, and there is no alisphenoid
canal, but otherwise the skull and dentition do not differ greatly
from those of true bears. It is the size of a small brown bear ;
white, except the ears, a ring round each eye, the shoulders and
legs. which are black. . The soles of the feet are hairy.



Order INSECTIVORA.

The order next to be considered eomprises the tree-shrews, hedge-
hogs, moles, and shrews, hesides several allied groups. A very
enrious animal called the flying lemur is also incladed.  All are
of greatly inferior organization to the Primates and Carnivora, and
appear fo be less specialized than any other order of placental
tnammals. | :

The account of the Insectivora is taken almost entirely from
Mr. G. E. Dobson’s Monograph, and to that work, in which all
Indian forms receive full notice, the reader may be referred for
complete anatomical details. = The following are some of the
principal characters of the order, quoted from the work named.

“ Terrestrial, rarely arboreal or natatorial, diphyodont, hetero-
dont, placental mammals of small size, with plantigrade or semi-
plantigrade, generally pentadactyle, nnguiculate feet, with claviclos
(except in Potamoyale), with more than two ineisors in the mandible,
and with enamel-coated molars having tuberculated crowns and
well-developed roots.

“The extremity of the muzzle projects o far beyond the end of
the mandible as to be almost characteristic. The testes arve in-
guinal or abdominal, and are nof received into a serotum ; the
uterns is two-horned ; the placenta discoidal and deciduate : and
the emooth cerebral hemispheres do not extend backwards over
the eerebellum.” ) :

Although the distinetion of the teeth into incisors, canines, pre-
molars, and molars 18 easy in some failies, it is, as a rale, rauch
less clear than in the higher Mammalia ; and in many cases, as
amongst the shrews, the incisors, canines, and anterior premolars
ean ouly be distinguished by their position in the jaw ; the molar
tecth ave studded with sharp cusps.

By far the majority of the order are nocturnal, the Tupdiide
being the only exception. The food consists chiefly of insects,
except in the case of the aberrant Guleopithecus.

By most modern naturalists the Insectivora are divided intg fwo
guborders, thus distinguished ;—

Upper and lower incisors conical, unicuspi-

date, or with basal cusps only, the lower

not pectinate ; limbs free.. .. ....... INSECTIVORA VERA.
Upper and lower incisors compressed, multi-

cuspidate, the lower deeply pectinate ;

anterior and posterior limbs connected
by a broad imtegumentary expansion,

forming a parachute ................ DERMOPTERA.



..;% has recently heen proposed by Mr. Oldfield Thomas to raise

INBECTLIVORAL

the Demmaptera to the rank of an order.
The fossil Insectivora ave nob very numerous, and none of any
importance have been discovered hitherto in India. /
Measturements of the smaller Insectivora, as of other micro-
mammalis, are mostly from®pecimens preserved in aleohol,

Suborder INSECTIVORA VERA.

This suborder containg the following nine families, four of

which are found within the limits of the British Indian Empire i—-

. ( Chryrochloridee (Africa).
: ! i\ Centetidse (Madagascar).

i U-ppfr h:gﬂ .mn’lra;:EI g;’-r{o{\;’an\’;ith‘_i Solenodontidee ( West Indies).

Vrahaped crowns (nos HARN) « « 1 Potamogalide (Africa and

'L Madagnscar). :

B. Upper true molars broad, multicnspidate, with
more or less well-defined W-shaped erowns,
a. Postorbital processes prasent; a ciecum generally
develnp&x} ; symphysis pubis long.
a', Ovbital ring encircled by bone ; metatarsus
moderate s animal squirrel-like, arboreal.. Tupaiids.
&', Orbital ving not enciveled by bone; metatarsus

preatly elongate: tervestrial ....... ., ... Macroscelide
4. Skull without postorbital processes § no cecum ; (Adriea).

symphysis fu‘.bia short or wanting,
a', Crowns of first and second upper molars
i with & central fifth cusp ; bullie imperfect Erinaceidee.
&', No eentral fifth eusp, .
a", Zygomatic arches present ; bullie ossified. Talpidze.
", No zygomatic arches ; bullee tmperfect, . Soricida,

Family TUPAIIDZ.

¢ Arboreal Tnseetivora, with comparatively large brain-ense,
orbits encircled with bone, and we!i-Ie\'ulupnd zygomatic arches,
The malar bone is perforated, the tympanics form bulle; the
pubic symphysis is Jong; the tibia and fibula are distinet, the
metatarsus but little longer than the tarsus ; the molars are broad,
with W-shaped cusps; and the intestinal canal bas generally s
short ceeum.”  (Dobson.)
The enimals forming this family have a great sumilarity to
squirrels, which they resemble in the general form of the body and
limbs, and in having & more or less bushy tail, They differ from
all other Insectivora in being mot only arboreal bit diurnal in
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o Z_-ll-_!_g,f«éé habits, feeding by day.  They are generally divided into two
- genera: Lupaia, the only form found in India and Burma, and

spread throughout the greater part of the Oriental region, and

Lulocercus, the pen-tail, which is peculiar to Borneo. By soms

writers another Bornean species and a Cambodian one are distin-
guished as Dendrogale. IR

Genus TUPAIA, Raffles (1820),

Syn. Glisorex, Desm. (1822) 5 Cladvbates, F. Cuv, (1825) ; Hylogale,
Temm, (1827).

The general form remarkably like a squirrel. Limby well deve-

loped; feet naked beneath, the sole furnished with projecting

pads, much as in a squirrel, there being especially a long, almost
linear projection on the inner sole of the hind foot. Claws mode-
rately eurved snd sharp. Head pointed ; ears rounded. —Tail

- bushy, distichous, clothed with long hair above and at the sides,

and with short hair on the lower surface,

w&\ﬂlﬁmﬂ“%
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Fig. 54— Skull of Zupaia ferruginea, (Anderson, An. Zool, Res. pl. vii.)

Dentition ; 1. 3, e ;:11' pm. g::':, m, 2;2 The first or median
upper incisors arve ab the end of the jaw, widely separated from
each other and from the second incisors; the canine, which is
similar in size and shape, follows after another even longer in-
terval. The premolars inerease in size ‘backwards, the third, and
irl some species the second, having a well-developed inner lobe,  Of
the molars the fivst and second arve nearly the same gize, the third
is much smaller. In the lower jaw the first two incisors are in
contact, and project almost horizontally forward; the third is
smaller ; the canine is variable, being sometimes larger than the
incisors, sometimes only the size of the third ineisor.

Vertebrie : €. 7, D. 18, 1.5, 8. 8, C.23-26, Mammm two
pairs, one inguinal, the other axillary. -

A full account of the osteology, together with deseriptions of all
the species, 18 given by Anderson in his ‘Zoological and Anatomical
Researches.”




Synopsis of Indian and Burmese Speci es. |

A, Colour above speckled throughout ; a more or
less distinet shoulder-stripe.
a. Throat and brenst nearly white ; dovsal fur

uniformly coarse i .o R T\ ellioti, p. 200,
b. Throat and breast bufl’; *eoarser glossy hairs ;
intermiked in dorsal fur ... .. veaii i 1. ferruginéa, p. 210,
B. Colour of lower back uniformly blackish; no _
shotldarsstiipe. il LI Ly 7', nivobarica, p. 212.

101. Tupaia ellioti. 7he Madras Tre¢e-Shrew,

Tupaia ellioti, Waterhouse, P. Z. S, 1849, p. 107 ; Blyth, Cat. p. 82}
erdon, Man. p. 64 ; Ball, P, A.S. B. 1874, p. 95, 1877, p, 168
Gilnther, P. Z. 8. 1876, p. 426 Anderson, An, Zool. Res: p, 124
1d, Cad, p. 183,

Miinghil anatharn (bamboo-squirrel), Tam.

Hair harsh, of uniform length and thickness. without eoarser or
longerspiles. '

A small and oval perforation in the malar bone. A well-
developed inner lobe to the second upper premolar, forming half
" the breadth of the tooth., Inner lobe of third upper premolar
nearly as wide (from front to back of tooth) as outer lobe. Inner
lobe of first and second upper molars as wide as the outer lobe,
and with a small cusp ab both of the inner angles of each tooth.

Colour. Above yellowish-brown speckled, the middle of the back,
the ruwp, and sometimes the upper surface of the tail, tinged to a
variable extent with rusty red. Tail generally the same. colour as
the back. Lower surface of body nearly white, and a distinet pale
stripe from the throat below the ear passing obliquely up in front
of the shoilder. Ilairs on the upper surface blackish at the base,
then pale rufous or dirty white, with a black ring near the end,
and the tip black. Mairs of tail with about three pale and three
black rings, the basal ring being pale. .

Dimensions. Head and body 7 to 8 inches, tail without the hair
about half an inch less, with hair 8 to 9 inches, hind foot without
' claws 17 ; extreme length of skull 1+7, basal length 1:55, zygo-
matic breadth 85,

Distribution. Throughout a large parb of the Indian Peninsula
south of the Indo-Glangetic plain, in forest. This species has been
recorded from the Karakpur hills, near Monghyr, the Satpura
hills south of the Nerbudda, Matheran near Bombay, Maugbhnn,
Sambulpur, Vizagapatam, the Godavary, and the hills' between
Cuddapah and Nellore (the original locality). 1 have justreceived
a specimen obtained by Mr. W. M. Daly on the Shevroy hills, but
I have nof heard of any tree-shrew being found in the forests,
either of hills or plains, near the Malabar coast in the Madras
presidency, nor in Ceylon. -

Habits. This Pupaia, like other species, is found in trees in
forests, and closely resembles squirrels in its movements.  Its food
consists of insects and, probably, of fruits, It is easily tamed.

IJ
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/ 102, Tupaia ferrnginea. T'he Maluy Lrec-Shreaw,
Tuyain. ferrugiaea, Rafies, Linn. Trans. iii, p. 2566 (1822); Cantor,
- LA 8. B xv, p. 188; Howf. Cat. p. 131; Blyth, Cat. p. 81;
Glilnther, P, Z. 8 1876, p, 425 ; Anderson, An. Zool. Res, p. 130
odd Caty pa 1565 Themas, P, Z. 8. 1886, pp. 67, 73,
Cladobates belangeri, Wagner, Schreb, Siugeth. Supp. i, p. 42.
Tupaia belangeri, Giinther, P. Z, S, 1876, E‘ 426§ Aaderson, An, Zool.
s, p. 1265 0d. Cat. p. 1564 ; Thomas, P. ZsS. 1886, pp. 59, 67.
Tupain peguana, Lesson, Nouv. Tab, Reg, An, Man. i: 93 (1842);
iLs W Blanf.

wrdon, Mam. p. 66; Blyth, Maue. Birds Burme, p.s
J. 4. 8. B. xlvii, pt. 2, p. 152, A i
Tupaia chinensis, Anderson, An. Zool. Res. p. 1200 dd., Cat. p, 155.

(I.E’alﬂs'-ﬂany'zking, Lopcha; Tswai, Buraeso; Tupai tana, Malay
+(Penang), )

Fig. 66.— Tupaiv ferruginea, (From a drawing by Col. Tickell.)

. Fur soft, some of the hairs on the back coarser, longer, and
distinguished by their lustre.

Perforation in the malar bone moderately large, oval. Inner
lobe of second upper premolar variable, being oceasionally nearly .

- half the breadth of the tooth, but generally reduced to a very small
size, and resembling a cingulum. Inner lobe of third upper premolar
about half as wide (from front to back of tooth) as outer lobe.
Inner lobes of first and second upper molars narrower than outer
lobe, and with a small additional cusp at the posterior, but none
ati the anterior inner angle.

Colour. Above and on the sides varying from brown with a
yellowish iinge to deep ferruginous, always speckled or grizzled,
though less distinetly in forrnginous speeimens. Tail and outside
of limbs nearly the same as the back, except that in some ferruginous
specimens the tail is less rufous, A pale oblique stripe, sometimes
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idistinet, Hofors each shonlder. Towet parts yellowish buff wit

wore orless of a brownish tinge. Under surface of tail paler. Basal |
portion (generally half or more) of dorsal fur leaden black, terminal

portion of shorter hairs yellowish white or pale rufous, the longer
and coarser hairs having beyond the pale ring a long black tip,
sometimes with a,second subterminal pale ring. Long tail-hairs

with alternating subequal rings of black and rufescent white, about

three of each, the basal ring pule.

. Dimensions. Head and body 65 to 7:75 inches, tail without haix

6 to 7, with hait 7 to 8, hind foot without claws 17 ; total length
of skall 1-76, basal length 1:56, zygomatic breadth 0:9.

Varioties, By most writers the northern or Burmese rac s

distinguished, as 7. belangeri or 1' peguana, from that found in

the Malay Peninsula and Islands, the trae 7% forruginea, the colour

of the former being yellowish brown, of the latter deep rusty
brown. There appears, however, to be a passage bebween t.Jhe o,
many Tenasserim specimens being intermediate in coloration, with
the lotwer back and vump fertuginous. Some differences in the
form of the teeth and skull have been pointed oub by Anderson
and Thomas, but, so far as I can determine, they are not constant,

A form from Yunnan and the hills of Upper Burma, near Bhamo,

has been separated by Andersonas 7', ehinensis ; but L feel doubtful
if the characters pointed out (rather smaller size, and smaller
teeth) justify specitic distinction. :

Distribution. Throughout Burma, extending to Assam, and
along the lower slopes of the Himalayas, between 3000 and 6000
feet according fo gerdon, as far west ag Nepal. Yo the south-
ward the rufous form extends to the Malay Peninsula, Sumatra,
Java, and Borneo. A specimen was obtained by Dy, Stoliczka on
the island of Preparis, north of the Andamans.

Habits, This trec-shrvew is found in tree-forvest, sometimes in

bambeos, in bushes, or trees about villages, and in Burma, accord-

ing to both Mason and McMaster, in houses, living singly or in
pairs.  Both inseets and fruit are eaten by it, and according to the
nalives of Sikhim small birds and mice. These animals are active,
but MeMaster considers them much less so than squirrels, and I am
disposed to think he is right, Cantor, who appears to have kept
soveral in confinement, states that they sit on their haunches when
feeding, “ holding their food between their fore legs, and, after feed-
ing, they smooth the head and face with both fore paws, and lick
the lipsand palms. They ave also fond of water, both to drinkand
bathe in.”

According to the same observer, these free-shrews are pugna-
cious, driving away all infruders of their own species from their
usual hunting-grounds, and fighting each other when confined in
acage. Their call is a ¢ short, peculiar tremulous whistling sound,”
when angry they utter “shrill protracted eries.” Very little is known
of their reproductive habits; the female is said usually to have
only one young one at a time. They are easily tamed, and hecome
at. times, of their own accord, very familiar, entering houses,

B2
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‘elinbing on the tables and beds, and helping themselves to any
food they may fancy. Mason mentions one that acquired a taste
for tea and coffee.

103. Tupaia nicobarica. 7he Nicobar T'ree-Shreaw.

] (!lndob.;stes nicobaricus, Zelebor, Novara-Reise, Saugeth, p. 17, pls. i,
i (1868). j
Tupaia nicobarica, dnderson, An. Zool, Res. p. 136; id. Cat. p. 157,

' Fur with some piles longer and coarser than the rest, and highly
lustrous,

. Skull more elongate than in 7', ferruginea, but not approaching
-7, tana in this respect. Teeth large.

Colour, Above brownish black on the greater part of the back and
tail ; the muzzle, a band from the back of the head to between. the
shoulders, sides of the head and neck, and outside of limbs yellowish
golden brown. Lower parts pale brown; lower surface of the

tail except towards the base scarcely paler than the upper. No

shoulder-stripe. ~ The blackish hairs of the back and tail not
annulated ; on the brown portions the hair is indistinetly ringed
lLight and dark brown. _

Dinensions. Tead and body 7-5 inches, tail with hair 10 ; weight
6 oz. In other specimens (males in aleohol): head and body 71,

. tail without hair 8, hind foot without claws 1'77, Skull of larger
male 2:2 long, 12 broad.

Digtribution. Nicobar Islands; hitherto not found elsewhere,
The habits are not recorded.

The largest species of the genus is 7% tana, found in Borneo.
4. javenica is a small form that inhabits the Mulay Peninsula, as
well as the islands, and there are a few other species known,

Family ERINACEIDZE.

Insectivora with plantigrade feet provided with simple, not
fossorial claws, with well-developed radius and ulna, but haying
tlie fibula anchylosed below to the tibia, with long slender clavicles
and a bifid acromion, with a narrow pubic symphysis, with slender
zygomatic arches in which the small malar bones (rarvely absont) ave
suspended, with well-developed pterygoid fossw, with a ridge and
process in front of the orbit, but without rnstuvbital processes,
with separate nasals, and with s ring-shaped tympanic bone not
forming a bulla. The first and second upper molars with five
cusps 3 the central cusp minute, united by a ridge on each side to
the bases of the two mternal cusps. The form of these teeth is
very characteristic of the family. (Dobson.) No cmeum,

This family containg two genera only, differing remarkably in
oxternal form, each forming a distinet subfamily, and hoth oceurring




ceus), containing the hedgehogs, is of wide distribufion throughout

the Palwaretic and Bthiopian regions ; bub in the Oriental region it
is unknown east of tho Bay of Bengal, although distributed over -

u considerable portion of India proper. The other genus, Gyui
nura, is peculiar to the south-castern part of the Oriental region.
All the forms are nocturnal.

The two subfamilics are thus distinguished 1=

Back and sides covered with spines ; tail very short.  Erinaceince,
Pur without spines; tail well developed.......... Gymawrine,

Full details of the anatomy of both subfamilies will be found in
Dobson’s monograph,

: Suﬁ‘fam‘ily ERINACEIN ZE,
Genus ERINACEUS, Linn. (1766).

Back and sides covered with spines; tail very short, without
spines; caudal vertebrss rudimentary. Skull short and ln‘o:u};
palate-bones with two lurge non-ossified spaces posteriorly, m
front of a transverse ridge which is just behind the last molars ;
pterygoid fosse very broad ; no alisphenoid canal ; mesopterygoid
fossa very deep, and leading posteriorly into a deep hemispberical
excavation between the auditory bulle. Pelyis wide, with the
ischial tuberosities not prolonged backwards. ‘

Fig, 56.—Upper jaw of Erinacens collaris. (Dobson, I, Z. 8. 1881, p, 403, fig. 11.)

SR 8 ) ik §-5 : y y
Dentition ¢ i. 3 6. ;= pw. 3=, m. % The middle pair of

upper incisors are considerably larger than the others, and are
widely separated from each otber; the third incisor and the canine
are very similar to each other, and (except in Z, ewropeus) two-
rooted,  The first premolar is also (with the same exception) two-
rooted, the second is very variable, the third is much larger and
‘three-rooted. The first molar is the largest tooth in the upper
jaw, the second is of smaller size, the third very small,

The median lower incisors are large and conical, and divected

Bﬁtish, India and its dépeﬁdeneies. One of these gencra (Bring-

|
|
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ERINACETD.E,

o ahtigst horizontally forward, then come on each sido three small -
teeth with oblique cusps, the second of which is the canine and
the third the first premolar.  The next tooth, or second preniolar,
corresponds to the fourth lower premolar of Gymumra, pm.4; the
first molar is, as in the upper jaw, the largest tooth in the jaw, the
gecond being smaller and the thivd very small. y
The vertebral formula is C. 7, D. 15, L. 6, 8. 7, (', 5-6. X
All the species possess skin-muscles move developed than in any
other mammals, and these muscles enable hedgehogs to roll them-
selves into a ball for defensive purposes, the head and feet being
entirely concealed, and enly spines exposed. ] '
The spines in all hndgvhnﬁgs are longitudinally marked with fine
‘grooves (or lirate).  In all the Indian species, and in some others,
the ridges between the grooves bear small tubereles.  On the pre-
sence or absence of tubercles Fitzinger divided the genus and
called the tuberculate forms Hemiochinus, but the character has no
generic importance. ; .
Dr. Anderson published, in 1878 (J. A. 8. B. xlvii, pt. 2), a
very useful monograph of the Indian species. The distribution
of the genus in India is peeuliar, and confined to the north-
western portion (Baluchistan, Tunjab, Sind, N.W. Provinees, and
| neighbouring tracts), and to the Madras Presidency in the south. No
" species has yet been recorded from the Central Provinces or Bengal.

Synopsis of Indian Specics,
A. Spibes on hemd without o nalked furrow in the
middle; pm. 2 three-rooted.
a. Head and body about 7 inches; longest spines
T RS R SER TS R o I collaris, p. 216,
6. Head and body nearly a foof; longest spines '
; exceeding an inch iR LR e B megadates, T 210,
| B. Spines on head divided into two groups by a |
' naked furrow in the middle,
a. Coleur dmdc; pm. 2 three-rooted ..:..... . jerdond, p. 216
b. Colour pale; ¥m- 2 with a single root.
@' Zygomitie arch perfect, ., ... ... T peetus, p, 217,
¥. Zygomatic arch imperfeet ; malar absent F. micropus, p. 218,

|

|. k

II- Very little is known of the habits of Indian hedgehogs, but they

irebably closely resemble the European form £, curopaus, except

in mot hybernating. The European hedgehog lives on inscets,

; worms, shugs, snails, mice, vats, and other small mammalia, lizards,

' ‘snakes, and any other small animals it can kill, also birds’ egus,
fruit, and roots. Blasius states that the young, from four to eight
in number, are born in July or August; but Dobson found the
number not to exceed four, and believes that the period of gests-

: tion does not exceed a month. He shows, too, that a second

| brood is sometimes produced in autumn, The young at birth
arve almost naked, but the spines, at first soft, soon harden and
grow rapidly, and the animals attain their full growth in about
nine months, . . . . . Sl o bl ol
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104, Exinaceus collaris. Hurdwickes Hedgehog.

Erinaceus collavis, Gray and Huardwicke, Ilust. Ind. Zool, i, pl. 8
| (1830-82); Hutton, J. A. 8. B. xiv, p. 3613 Jerdon, Mam. p. 62,

Erinaceus spatangus, Bewnett, P, 7. 8. 1832, p. 128,
Frinaceus grayi, Bennett, P, Z.8, 1832, p. 124 ; dnderson, J. 4. 8. B.

xlvii, pt. 2, p. 204, pl. iv; id. Cat. p. 1605 Dobson, Mon. Ins. p. 17,

Trinaceus blanfordi, Anderson, J. 4. 8. B. xIvii, pt. 2, p. 208, pl, v

Kenta chua, Kanderna, Sink, T 5 Khdrpiisht, Juyjule, P.; Jaho, Tar-jora,
Sindhi. = These names are also npplied 1o other species of the genns

Spines of moderate length, commencing behind a line jOin'ing'

 the anterior margins of the ears, and not divided on the middle of
the head by a naked space. Fach spine surrounded by from
21 to 26 finely tuberculated ridges. Fars long, subtriangular,
bluntly pointed at the tip. TFeet well developed, claws strong;

sole of fore foot with a Im"src bifid pad behind, sole of hind foofi

without any prominent median pad behind opposite the hallux.

Skull short and broad, with a strong and perfect zygomatic
arch. Second upper incisor about balf the size of the third;
second upper premolar well developed, in the same line as the
other t‘eet-g, subtriangular in section, and furnished with three
roots.

Colowr dark. Fur on the lower parts and limbs blackish
brown fo dark reddish browy ; the dark hairs on the face mixed
with grey or lighter brown ; chin whitish, this colour sometimes
running along to the mandible and up the sides of the neck, but
never forming quite so distinet a collar as in Hardwicke’s original
figure of the species, Fars usually with short brown hair outside,
white inside.

Spines white for the greater part of their length, about the
terminal third dark with a narrow white band near the tip, which
is black, Occasionally specimens occur in which nearly the ter-
minal half of each spine is black.

Dimensions, Head and body 6:75 inches, fail 1, ears from base
148 to 15, hind foot without claws 1:2 to 1-5, longest spives 075,
Total length of skull 185 inches, basal length 18, zygomatic
breadth 1-15,

" Distribution, Throughout the Punjab, Sind, and North-western
India as far east as Fatehgarh, and probably to Cawnpore, if not,
further.  Unknown except in the plains.

Habits. According to Hulfon, who obtained this species in
Babawalpur, #. collaris is found in sandy country, hiding in holes
beneath thorny bushes or in tufts of grass during the day (L ob-
tained specimens in similar places near Robri in Sind), feeding
chiefly on inseets, especially a species of Blaps, but also on lizards
and snails, It makes a grunting noise when irritated, and when
touched suddenly jerks up its back so as to throw its spines
forward, making at the same time a sound like  puff from a pair
of bellows. Hutton also states that these animals bear long
abstinenee with appavent ease, Nothing is k- own of the breeding-
habits of any Indian hedgehog. '
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105, Erinaceus megalotis. 7%he Afghan Hedgehog.

. Erinaceus megalotis, Biyth, J. A. 8. B. xiv, p. 863 (1845): xv,
P 1705 4d. Cat, p. 805 Anderson, Cat. p. 163 ;" Seully, 4. M. N. H,
ser. b, vill, p. 223 ;3 Dobson, Mon. Ins. p. 18,

Size large, S8pines long, each surrounded by twenty-seven to
twenty-nine faintly tuberculated ridges, the spines on the head
not divided by a naked space in the middle, Bars large, triangular,
Feet well developed; claws strong; posterior pad of hind foot
‘almost obsolete.

Skull larger than that of %, collaris, but otherwise similar. In
a Kandahar specimen Scully found that the second upper premolar
was two-rooted, but this is exceptional, and due o the two outer
fangs being united into one,

Colour dark, Tace and ears brown (cinereous according to
Hutton), with a few white hairs intermixed ; sides of head white,
with brown hairg mixed ; chin nearly white ; lower parts, tail, and
limbs dark sooty brown,

Spines brown at the base, then white, suceeeded by a faint dusky
bang (oceasionaliy absent), reaching nearly to the middle, then a
broad whitish band succeeded by a narrower dark brown ring,
followed by a white band and terminating in a dark brown tip.
The dark ring on the proximal (or basal) half of the spine and the
Ionger spines distinguish this form at once from K. collaris.

Dimensions, Length of head and body about a foot according
to Hutton, tail 15 inches, ear from base 1'5, hind foot 1:55,
longest spines 1'05; extreme length of skull 2:05 (in another skull
2:8), zygomatic breadth 1-2 (and 1:35).

Digtribution. Apparently found throughout a large part of
Afghanistan ; the type was from Kandabar. This species has
been found near Quetta by Hutton, St. John, and others.

Habits. Hutton says :—*‘They feed on slugs and Helices, with
which the fields at Kandahar ave overstocked ; they also prey on'
worms, insects, and lizards. They hide during the day in holes,
_and come out in the evening to feed. They retire to liybernate in
deep holes in the earth in the end of October or beginning of
November, according to the season, and remain in a semi-torpid
condition till February, when they again appear.”

106, Erinaceus jerdoni. Anderson’s Hedgehoy.

Eriaceus jerdoni, Anderson, J. 4. 8. B. xlvii, %t. 2, p. 209, pl. va
(1878) ; od, Cat. p. 165 ; Dobson, Mon. Ins. p. 16.

Spines long, each surrounded by about nineteen tuberculated
ridges, those on the forehead commencing between the ears in two
belts divided by a nude area along the middle of the head. Ears
large, subtriangular, TFeet well developed ; claws strong ; hind
foot with a large posterior pad in the middle opposite the hallux,

Skull more elongate than in other Indian species, with a per-
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Jloped, in the same general line as the other testh, and with three |
roots. iy | '
Colour very dark, The head and the ears outside are grey
covered with white and dark brown or black hairs mixed, the inside
of the ears white. Chin, throat, and sides of neck whitish 3 chest
whitish brown ; remainder of lower parts, limbs, and tail dusky
brown, darkest posteriorly, '

Spines dusky at the base, then white, followed by a dark hand,
then another white one, and a long black tip. This is the usual
coloration’s bub on the forehead there are, in some cases at all
evonts, three white .and three black rings; again, in some speci-
mens the rings are less numerous than usual.

Dimenstons, Head and body 7'5 inches, tail 125, ear from base
1-4, hind foot without ¢laws 1-5,longest spine 1'15 ; extreme length
of skull nearly 2, zygomatic breadth 1-1. :
. Bistribution, The Punjab and Sind. The most north-westerly
locality recorded is Thal, Karvam valley. Specimens from Pind
Dadun Khan, referred by Blyth to &, collaris, are identified with

the present species by Anderson, Other localities are Rijanpur,

Rohri, and Kardehi, :

Nothing is known of the habits, j

A form allied to £, jerdont, but distinguished by its larger size
and very long spines, Z. maeracanthus, has been obtained at Kan-
dahar and at Dizak in Persian Baluchistan as well as in Persin, and
will in all probability be found in Eastern Baluchistan also *, It is
described and figured in ¢ Eastern Persia,’ ii, p. 27, pl. i (see alsq
Seally, A, M. N. H, ser. 5, viii, p. 224). The ears are large and
pointed. The spines on the head are divided, and the second pre-
molar three-rooted. The colour of the spines is nsually black at
the tip and for the terminal third: the bagal two thirds brown,
with two white rings. The face is covered with black and white
hairs wixed ; lower parts to breast inclusive white; abdomen
brown, becoming blackish behind ; tail and all Jimbs blackish brown.
Albino individuals appear common, Head and body 95 inches,
tail 1'25, ear from base 2, longest spines 1+5, length of skull 2:2.,

107. Erinaceus pictus. Stoliczka’s Hedgehoy.

Erinacens })ictua, Stoliczka, J. A. 8. B. x1i, pt. 2, p. 223 (1872); An~
derson, J. 4, 8, B. xIvii, pt. 2, p. 208, pl. ii.; #d. Cat. p. 15D;
Dobson, Mon, Zas, p. 13. .

Spines commencing on the forehead in front of the ears, and
divided by a nude median space en the top of the head: each
spine surrounded by seventeen to twenty-two finely tuberculated
ridges. Ears rounded, longer than i & wieropus, and rising,

* Murray (‘Indian Annals,” i, p. 118) states tha' he has ihi el
Zandra, and Hir-i-Bolin, near Quelpm. ) 10 g s, swedieg Jrom

'. ctly formed zygﬁmatic. arch, Second upper premolar well deve-
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| -fl‘;'_ri%' erect, ‘nbove the spines. Feot small and short, with very

short toes ; nails small. |
Skull short and wide across the zygomatic arches, which are per-
feet, with a well-developed malar bone. The second upper premolar
small, externally situated and single-rooted, but by no means so
minute as in £. mieropus. ! - :
Colour pale, identical with that of E. mieropus, Muzzle, inclu-

. ding the eyes, and a band from the eyes to the side of the neck,
© lower half of fore limbs, lower abdomen, rump, tail, and hind limbs

brown ; forehead, sides of neck, and underparts to abdomen white.
Spines white or yellowish white, with a broad subterminal band

brown, Tip white, the extreme point aceasionally dusky.
Dimensions. Head and body in males 6 to 7756 inches, m females

"B to 6, tail 0'5 to 0-8, length of ear from base 1 to 14, fore foot

07, hind foot 1, longest spine 0°75 ; extreme longth of skull 1:6,
zygomatic breadth 1. j !
 Distribution. North-western India, the Punjab, Sind, Cutch, and

Réjputina, as far east as Agra and Goona,

Habits. This animal is usually found during the day in holes,

- such as deserted fox-burrows or under tufts of grass. 1t appears

to be by no means rare in the drier parts of Novth-western India,

' but, owing to its nodturnal habits, is but rarely seen. Its food and

habits in general are but little known, but doubtless resemble those
of other gpecies. i

108. Erinaceus micropus. L'he South-Indian Hedgehoy.
Erinaceus micrapus, Blyth, J. 4,8, B. xv,p, 170 (1846) ; xxii, p. 682
id. Cat, p. 80; Jerdon, Maw. p. 03; Anderson, J. A. 8. B. xlvii,
pt- 2, p. 200, pl. v a ; id. Cat. p. 150 3 Dobsom, Mon. Ins. p. 14,
Ennaceus nudiventvis, forgf. Cat. p. 136,
Mollu-yelli, Tam, : i
Sipines commencing on the forehead in front of a line between
the inner angles of the cars and divided by a nude median space on
the top of the head, Bach spine with seventeen to twenty-two

“lopgitudinal minutely tuberculated ridges. Ears rounded at the

tip, not rising above the spines.  Feeét short, with short claws.
Hair on lower parts thin.

The skull is distinguished from that of every other species of
the genus by the imperfect zygomatie avch, the malar bone being
absent and represented by eartilage. The c¢ranium is longer and
narrower than that of E. pitus. The second upper premolar is
exceedingly small, searcely discernible without a lens, external to
the general line of the teeth, and one-rooted. -

Colour pale. Mnuzzle, includmg the eyes, and a band from the
eyes 1o the side of the neck behind the gape, lower (distal) balf
of fore limbs, hinder abdomen, and rump, with the hind feet and
tail, brown ; a broad ban'i on the forehead, sides of neck, throat,
chest! and anterior abdemen, with the sides of the body below 1he

spines, white,




: & Spmas white or yellow, with a dark broad subterminal -.ban&lj i
tip. white. | v

' Dimensions. Hend and body 6 inches, tail 0:5, height of ear

from base 1 to 11, bind foot withous claws 11, longest spine 08
Skull, total length 1475 inches, basal length 1:65. i

Distribution. The plains of Southern India, in the neighboarhood
of Madras, Trichinopoly, Coimbatore, &e. Other localities, such
as Cotbyam, in Travancore, require confirmation, anid the repeatedly

asserted occurrence of this form on the N
Anderson to be incorrect: the animal i, however, found on the
eastern slopes towards the base. The northern range of the spe-

ilgivis is shown by

cies is not known, but if any hedgehog be found in the Bombay

Deccan, as stated by Adams and apparently confirmed by latew
observers in the ¢ Bombay Gazetteor, if i probably: the present
species. 1t is remarkable, however, that none was obtained by
Sir W. Eiliot in the Southern Maliratta country, and I do not re-
member ever seeing a hedgehog mysulf in the Bombay Decean or
the Central Provinces, If, as Kelaart thinks probable, there is a
hedgehog in Ceylon, it is most likely to be £, micropus, . 4

Nothing especial appears to have' been recorded of the habits of
this species. i

Other Asiatic species of hedgehog ‘wre Z auritus from Southern

Siberia, the Caspian region, and Mesopotamis, and &, albutus
from Eastern Turkestan. .

Subfamily GYMNURINA,

Genus GYMNURA, Horst, & Vigors (1828),

S)'tlt. J“,;Bhr}ruwa'ex, Blainv, (1831); Hylemys, Miiller and Schlegel
(1530), _

Fur without spines. Candal vertebrae numerous and well deve-
loped.  Head long, and nose pointed; ears rounded; feet and
claws well developed ; tail nealy naked, Skull lon i aygomalic
arches very slender ; palate-bones completely Ou'sliiﬁ(—.‘(% posteriorly,
but with a transverse ridge, as in HLrinaceus, behind the posterior
molars ; mesoptersgoid fossn not terminating behind in a dep
excayation ; pterygoid fossm broad; an alisphencid canal present.
Pelvis very narrow, with the ischial tuberosities much prolonged
backwards. ] i

Dentition : i, g, c. -I_:—}. pm. ;—::. m. :_":_"’; Middle upper incisors
much larger than the others, and separated from each other; ythe
vext pair are smaller, the outer pair smaller still; all single-rooted.
The canine is slightly larger than the first (middle) ineisor, and
two-rooted.  The first two upper premolars are very small, the
third varies in the two species’; the fourth is large, and has four
roots, The molars are similar (o those of Evinaceus, ]



+/ Tn tho mandible the lower incisors diminish progressively behind ;

. ERINAGEIDAE.

the eavine is larger, and resembles the upper canine, b_ut has only
one root ; the first two preigolars are small, the third larger, the
fourth still larger, and higher than the molars, of which the first,
a4 in the upper jaw, is the largest tooth in the jaw, the others
diminishing 1n size progressively.

The vertebral formula differs considerably in the two species,
ptfanynaia two pairs: one thoracie, near the axilla, the other pair
inguinal,

gBot.h'forms of Gymnure somewhat resemble large shrews. Until
lately they have been placed in distinet genera, the smaller form
being classed as Hylomys ; but Dobson has united them, and
although 1 feel some misgivings as to their being congenerie, there
can be no doubt about their near relationship. Both occur in
Burma, but are unknown west of the Bay of Bengal.

gl Synopsis of Burmese Species.
A. Larger; head and body 12 to 14 inches ; tail three

fourths that length . ..... ., S s et oo G ragiesy, p, 220,
B, Smaller; head and body about 5 inches; tail one

sixth that length, ., ... .. ST P e @, suilla, p. 221,

109. Gymnura rafflesi. Raffles’s Gymnura,

Viverra gymnura, Rogfles, Tr, L. 8, xiii, p. 272,

Gymuura rafllesii, Hovsfield and Vigors, Zool, Journ. iii, p. 248, pl. 8
(1827 Cantor, J. 4. 8. B. xv, p. 190; Blylh, Cat. p. 81; W,
Blanf. J. A, S. B. x1vii, pty 2, p, 160; Anderson, Cat, p. 158;
Dobson, Mon, Ins. p. 8.

Fig. 57— Gymnura rafflesi,

Tail about three fourths the length of the bead and body, com-
ressed towards the tip, naked, scaly, the scales small and arranged
in rings, between which short hairs project, becoming coarse
bristles on the under surface, where the scales are more convex
and more distinetly imbricate than above. Ears short, rounded,



““almost naked. Body clothed with hair of two kinds, the under-
fur soft and woolly, the longer hairs coarse bristles. Olaws curved,
nob retractile. ] _

Skull very long and narrow, third upper premolar much larger
than the second, and having three roots. i

Yertebre: C. 7, D.15, 1. 5, 8. 8, C. 28, fi

Colowr, Partly white, partly black, the distribution of the two
colours being somewhat variable ; generally the head and neck are
white, with the exception of & black pateh above and in front of
ench eye, and often a variable proportion of black bristles is mixed
with the white of the crown, The anterior portion of the back
is clad with mixed white and blacle hairs, the proportion varying,
the underfur being blackish., On the hinder back, sides, limbs, and
lower parts the longer hairs are generally black, but in one speci-
men from Tenasserim there was a line of white down the middle
of the breast and belly. Some Burmese specimens are entirely
white. The woolly underfur is dusky olivaceous at the bhase on
the upper parts, ashiy on the lower, brownish or sooty black ab
the tips. Terminal portion of tail usually white.

Dimensions of a Tenasserim female, Head and body 12 inches,
tail 85, ear 1, hind foot without claws 2:15, extreme length of
skull 28,  But Sumatran, and especially Bornean, specimens are
considerably larger, the head and body measuring over 14 inches ;
skull 3 to 36 in length, and 1-6 across the zygomatic arches.

Distribution, The Malay Peninsula, Sumatra, and Borneo.
Found in the extreme south of Tonasserim at Bankasun by Mr.
Davison, The oceurrence of this species in Mergui had already
been shown to be probable by Mr. Blyth (see J. A, 5, B. xliv, pt. 2,
extra number, p. 82). :

Habits, NVery little is known. The species is purely nocturnal,
and lives under the roots of trees. The contents of the stomach
show that the:food consists of insects, amongst which Blatie, ter-
mites, and various forms of larvm are especially common. The
animal has a peculiar offensive smell, not musky, rather alliaceous,
described to me by Mr. Davison as resembling Jrish stew that
had gone bad.

110, Gymnura suilla. 7he smaller Gymaura.

Fig. 68,—Gymaura suille, (Anderson, An, Zool, Res. pl. vi.)

Hylomys sui}lu,&, ?l!iﬂlur & Sehleg, Verhandl, Mum, p. 153, pl. xxv,
figs, 4-7, pl. xxvi, fig. 1 (1889-44); Biyth, Mam. Birds Burma, p. 32,



/| Mylomys peguensis; Blyik, J. A8, B. xsviii, p. 2044 id. Cat. b

Anderson, Tr. 4,8, viii, p. 458, pLo 64 id. An, Zool, Res. p. 138,
plivasced Cag, g 167, ! i ' i
Cymnura suilla, Dabson, Mon, Ins. p. b, :

Tail short, one sixth the length of the head and body, almost
naked, and covered with small scales arranged in rvings. Furs
yather larger proportionally than in G. rqﬁm‘i, vounded, almost
naked:  Body clothed with hair of three kinds, tha inner fine, the
longer eonrse and bristly.  Claws stout, but little enrved. =

Skull nof so long ay that of @ vaglesi. Third upper premolar

Tig. 50—~ Upper teeth of Hylomys suillus (Anderson).

searcely larger than the second. Vertebre: €. 7, D, 14, L. 6,
8.4, C. 14, . | !
Colowr. Above rusty brown, below pale yellowish white; the
seminude portions of -the limbs and tail brownish yellow. The
hairs on the back ave tipped with black.
. Dimensions. Head anf{ body 4:9 inches, tail -9, length of ear
06, breadth the same, hind foot 1o Length of skull 14, zygomatie
breadth 075, s
. Distribution.  Burma, Malay Peninsuls, Sumatra, and Java.
. Within our area this animal has been hitherto found in only two
localities rather distant from cach other—first by Major Berdmore
near Shwe Giyeng, on the Sittoung (Sitang) river ; secondly by Dr,
Anderson on the Kakhyen hills, east of Bhamo, at an elevation of
S000 feet. FProbably @, suille exists in many parts of Burma.
Nothing is known of the habits of this species. The above
description is taken from that by Anderson, as I have been unable
- bo examine a specimen.

Family TALPID .,

* Fossorial, rarely natatorial or eursorial Insectivora, having their
tore limbs more or less modified for digging, and very anteriorly
placed, owing to the shortness of the elavieles and forwnr_d exten-
sion of the manubrium sterni, with which they are articulated ;
with a short humerus articulating with both the scapula and the
claviele ;- with well-developed radins and ulna, but with ‘united
tibia and fibula; without symphysis pubis, the pubic hones being
widely separated, while the acetabula are approximated; with
elongated skull, provided with slender. zygomatic arches and



—t¥mpanic bulle ossewe, bub without .P_osbqrbital;- processes of théJ 2
“Trontals ; and with a cecumless intestinal canal, = (Dobson.) :
Although some non-Indinn genera constituting the subfawmily *

Myogaline ave intermediate in form  between moles and shrews,

the typical moles, which are the only members of the family

hitherto found within Indian limits, ave easily distinguished iy
their thick, eylindrical bodies, short legs, and enormous fore foet,
and by their peculiar short, soft, velvety fur, the hairs of which
are set vertically in the skin, not directed backwards, it

The eyes are minute and frequently covered by the skin, the
ears short and generally conecealed by the fur, ‘

The true molars have always well-defined W-shaped cusps, with
horizontal internal basal processes. The front inecisors above and
below are unicuspidate, and the lower are not extended horizon-
tally forward as in the shrews. "
- The mole family is only found in the Palmaretic and Nearctic
regions, and in a small portion of the Oriental region.  The peculiar
section said by Jerdon to occur in Africa consists of the golden

« moles, Chrysochloride, now placed in a distinet family.  Nearl

all the forms are subterrancan in habit and, like most other Insec{.
tivora, nocturnal.

Genus TALPA, Linn. (1766).
Syn. Parascaptor, Gill, 1875,

Form t.yg_lqa]. Liegs and feet, the anterior pair especially
entirely modified for digging, the fore feet, which are nornmﬁ’
turned outwards instead of downwards, being very broad and i }t:
and furnished with large eclaws ; the humerns, radins, and uI::a.
very short and strong, and the clavicle, in some sln-:ci(-:’s as broad
as long. The great breadth of the fore feet is parl'.iy} due: to;
lm(_.u]in}-i.}evie_lnip[3\:_‘.nt, 12’:' the pr{}iimal inner wrist-hone, or i-.-;diai
gesamoid, which is a large eurved ossicle know s the falcifor

e iy ge nown as the falciform




e

~ conical, double-rooted. Throe anterior upper premolars (two irl

i i
: Den.tition: i 5 e pm. 2 orf:f, m, FY The ineisorf
are _chm‘el-shaﬂjed, and arranged in a semicireular row, as in mos
other Mammalia (but not generally in the Iusectivora), the medi
upper pair slightly larger than the others. Upper canines long

T, lewcura) small, subequal, double-rooted, the fourth larger, with
three roots, followed by three large molars. Lower canines un-
distinghishable from incisors ; first lower premolar large, resem-
bling a canine, the next two small, the fourth again larger.
Vertebrae: O, 7, D, 13, 1. 6, 8. 5, (. 8-12. " Mamms 6.
Moles are more completely fitted for a subterranean life than
any other kuown mammals, the whole organism being adapted for

burrowing. Three species have been recorded from the Hima-

layas, Khasi Hills, and Burma.

Synopsis of Indian and Burmese Species.
Tail subeylindrical, one fourth length of head and
‘body ; pm, ‘—:-':'% ................. oLl il sven | T.europea, p. 224,

Tail very short, concealed by the fur ; pm. :_:_—: vo T, micrura, p. 225,
"L'ail elub-shaped, about one twelfth of total length ;
pm.ff—f..........‘...........- .......... o I Leweura, p. 226,

111. Talpa europwa. 'he European Mole.
Talpa u;lropaeﬂ, L, Syst. Nat. i, p. 75 (1760); Dobson, Mon. Ins.

h. 187,
Tﬂ]lpa lmacrurss, Hodgs. J. 4. 8. B, xxvii, p. 176; Jerdom, Mam,
p. 5L

 Tail about one fourth to'one fifth the length of the head and
_body, slender, nearly of the same thickness throughout, clad with

hair.  Feet thinly clad with hair above.
The fourth upper premolar without any distinet internal basal

. process, The fourth lower premolar decidedly smaller than the *

first.

Colour. Black, varying to bluish black or sooty black, and ocea-
sionally to grey, yellow or even white, The basal portion of the
haips is dark leaden grey, the extreme tips often more or less grey.
There is scarcely any difference in tint between the upper and
lower parts. !

Dimensions. In an adult Buropean male, head and body 55
inches, tail 1'35, fore foot and claws 0-9 long, 0°7 broad, hind foot
and claws 0-85 long. Basal length of skull 1:25, total length 14,

The type of Mr. Hodgson’s 7. maerura measured: head and
body 4 inches, tail 1/ without hair, 1] with, fore foot and nails §.

These meastirements were perhaps taken on the skin.

Distribution, The greater portion of the Palwarctic region from

"England to Japan. There are specimens from the Altai mounfains

in the British Museum. A sohtary example was procured by Mr.



i -'mnrzéu: :

lson at Darjiling. I cannot see any evidence in Mr, Hodgson's
escription or i his MS. notes, now in the Zoological Society’s
' Library, that he examined this moje in the flesh ; and as not one of
- the numerous collectors in Darjiling, since Mr. Hodgson's time, is
known to have como across a second specimen, 1 cannot help
doubting whether the type of 7. maorura may not be a Buropean
skin, accidentally mixed with Mr. Hodgson’s collection. A second
specimen in spirits has been found amongst the collections of the
- Indian Museum, now added to the British Museum, but no
locality is recorded. It is worthy of note that, as I am informed
by My, Oldfield Thomas, a skulf’ from the Altai shows a slight
difference in the form of one of the upper molars from Butopean
speciens, whereas the supposed Himalayan skull exhibits no sueli
distinetion. :

Habits. Moles live in burrows dug by themselves, and of com-
plicated form. These have been (It!SGl‘i{e(f by many writers. = The
abode itself is usually under a billock, or heneath™ roots of trees,
and consists of a central chamber with passages leading to two
civenlar gallerics, one higher in position and smaller in diameter
than the other. Several diverging runs Jead from the larger
gallery, one alone (the main run) being of great length, and con-
ducting to the burrows dug in various directions for the purpose
of procuring food. The last are extended daily, and their presence
indieated on the surface by small piles of earth, the well-known
‘mole-hills. _

The prineipal food of the mole consists of earthworms, inscets

and their larvio, snails and slugs; mice, shrews, and even frogs are
also devoured. No animal is more voracious. Males are more
mumerous than females and fight for the possession of the Jatter.
The pairing-time isabout March in Burope, the period of gestation
six weeks, and from four to six young are ustfilly produced at
once. Moles take to water readily and swim well, '

112, Talpa micrura, Z%e short-tailed Mole,

Talpa micrura, Hodys. J. A. 8. B. x, p. 9105 Biyth, J. A. 8. I, xi,
p. 95; xix, p. 215, pl. iy, fig. 2 (skull); id. Cat. p. 88; Jerdon,
Mam. p. 515 Dobson, Mon, Ins. p. 139."

Talpa cryptura, Blyth, J. A. 8. B, xii, pp. 177, 928,

Pariam, Lepcha 3 Biyu-kantyem, Bhot,

Tail extremely short, nearly naked, and completely concealed by
the fur: caudal vertebrio 8, Teet nearly naked above, Fyes
covered by skin.

Fourth upper premolar with a large internal basal process.
Fourth lower premolar as large as the first or larger.

Colowr uniform velvety black when fresh, with a more or loss
silvery grey gloss; basal portion of fur leaden grey to leaden .
black. Dried skins are often brown. Snout and feet whitish or
pale flesh-colour.

Dimensions in spirit: head and body 4-75 inches, tail 02, fore

. o



v ff/.'- ' A PAVIIDE,
5 i t and elaws 09, hind foot and claws 0:8. In fresh specimens
the head and body measure 5 to 6 inches, Length of skull 1:37
inches.  'Weight 24 oz, : i

Distributjon, The south-western Mimalayas, especially Nepal
and Sikhim, and the hills south of Assam. About Darjiling this
animal ocears at o moderate elevation, 5000 or 6000 to 8000 feet,

]

7 w q«" : ; |
Fig. 61~ Talpa miciura.  (From Hodgson's deawings.)

and is common near the station. Tt may be found at lower levels.
Dobson gives Kashmir amongst the localities, perhaps on the
authority of Mountstewart Elphinstone (‘ Caubul,” p. 142); bat in
this case, and in Kumaon, where also moles have been said to
oceur (As. Res, xvi, p. 153), it is possible that piles of carth thrown
out by Nesokie have been mistaken for mole-hills.  The instances
mentioned are quoted by Blyth (J. A. 8. B, xi, p. 95), :
Habits. Around Darjiling the shori-tailed mole inhabitg the
deep bed of black vegetable mould found wherever the original
forest has not been destroyed. 'This mould contains earthworms
and lavve of insects, the chief food of moles, in abundance,
derdon noticed that the runs of T, micrura often proceeded from
the hase of one great oak to that of another. Such runs are not
marked by mole-hills, as in the case of the European species.
Nothing is known of the breeding of X', micrura,

113, Talpa lencura. The white-tailed Mole,
Talpa leucura, Blyth, J. A, 8. B, xix,p. 215, pl. iv, figs. 1, 1 a (skull
& tail) (1850) 3 xx, p. 518, xxviil, p. 204 ; id. Cat. p. 88 ; dd. Mam,

Bivds Burma, p. 385 Apderson, Cat. p. 170,
Parvageaptor leucora, Dobson, Mon. Ins. p. 140,

| tmfm%

L

Fig. 62.~ Dentition of Telpa lewenra.  (Dobson, Mon, Ins, pl. sx.)

Smaller than 2. mierura, and muzzle shorter, Tail about one
tweltth of total length or rather more, club-shaped, being thicker
towards the end than near the base, thinly clad, the hairs coarser
and longer than those of the body. Caudal yertebre 8. Eyes
covered, e



Ny _.rf%'ﬂp v premolars only three (so that there ave six feeth on

SORICIDE. |

" behind the canine instead of seven as in  the other moles), third

with a large internal basal process. In the lower jaw the second -

and third premolars ave small and very closely packed, the fourth
is equal in size to the fisst. I
Colovr uniform brown in all skins 1 have examined, but de-

geribed as black by Anderson, perhaps variable. Basal portion of

fur Jeaden black. Tail-hairs whitish or white.

Dimensions. An adult female in spivit measured : head and body
4} inches, tail §. Total length of skull 1:2 inches, basal length 1.

Distribution. Sylhet and the Khdsi and Naga hills, gouth of
Assamy found up to 10,000 feet above the sea. This species was
also obtained by Major Berdmore in the valley of the Sittoung
rviver, near Shwegyeng, and probably exists in places throughout
Burma, j ;

Nothing is known of the habits of this mole,

Some years since, the Rev. H. Baker found black velvet-coated
animals ‘that he took for moles in Malabar (J. A. S, B. xxviii,
p- 286); but although it is difficult to say what they were, espe-
cially ns the feet: were mole-like, the eoloration ( black above, white
below) is remarkable in the genus Talpa. No animal hitherto
deseribed from Malabar coincides with Mr. Baker's description.

Two remarkable genera of Zalpide, each represented by a single
| spedies—Seaptonyw fuscicandates * and Uropsilus soricipes T—have

been described drom Eastern Tibet by A. Milne-Edwards. The

first is about the size of a common mole, bub with narrower fore
feet, the colour is brown. 'The second is smaller, and has the feeb
of a shrew, whilst its dentition is somewhat intermediate between
a shrew’s and a mole's,

Other Asiatic genera ave Myogale, Scaptochirus, and Urotrichus,

Family SORICIDAE.  °

Terrestrial, ravely natatorial Insectivora, with narrow elongated

skulls, without postorbital processes or zygomatic avches. The

tympanics arc annular, not forming bulle ; there is no symphysis
pubis 3, the tibia and fibula are umted ; and the molars have well-
developed W-shaped cusps.  (Dobson.)

All shrews are covered with hair, generally very soft; the head
is long, the eyes small, the snout yery pointed and projecting very
considerably beyond the lower lip ; the ear-conch, when present,
rounded and somewhat resembling the human ear in shape. The
istinguish shrews from rats and mice, with which the former are
often popularly confounded. ;

The c}i‘ mtition is characteristic of the family., . Dobson bas

* Recherches Mom. p. 278, pl. 38 1, fig. 4, and pl. 40 », fig, 2.

T dhid. p. 212, pl. 40, fig. 1, and pl. 40 4, fig. 1.

1 Anderson describes dnurosorea a8 having a shorb symphliysis pubis,
5

QH

gainted nose, rounded appressed ears, and the teeth at once



';,ug”bértaiu'u'd (Jour. An, Phys. xx, p. 859) that thers are no lower
‘canines.  The two front teoth in each jaw (median incisors) differ

SORICIDS®,

from all the others: in the upper jaw they are curved, and bear a
more or less prominent posterior basal eusp ; in the lower jaw
they are long, they project horizontally forward, and are sometimes
slightly carved upwards at the end. Behind the aunterior pair of
_upper incisors come a yvariable munber of small ineisors and pro-
molars, amougst which the small canines can be recognized only
by their position immediately behind the premaxillury sutuve,
which, however, is ouly visible in very young animals. The last
premolar is large, and there are always three upper molars on
ench side, the hinder much smaller than the others. There are
always 12 teeth in the lower jaw—4 incisors, 2 premolars, and 6
‘molars 5 whilst the number in the upper jaw varies from 14 to 20.
Some genera are distinguished by having the teeth tipped with
brown, in others the teeth are white throughout.

Shrews have the widest distribution of any family of Insectivora,
being found throughout the temperate and tropical portions of
Burope, Asia, Africa, and North America, with many of the
adjacent islands, :

The following account of the shrews of India is in great part

derived from Mr, Dobson's notes, prepared for the third part

(not yet published) of his Monograph of the Inseetivora, The
classilication and most of the synonymy are his, and L am greatly

indebted to him for the assistance he has given to me in dealing

with one of the most difficult groups of Indian mammals.

A monograph of the Indian forms known to him was published
by Blyth in 1855 (J. A, 8. B, xxiv, p. 24), and Anderson has
published two papers on the subject (P.Z.S. 1873, p. 227, and
Jo ALB. B xlvig pt. 2, p. 261),

The Indian genera of shrews may be thus distinguished :—

A. Teeth tipped with reddish brown ,.....:...., SonrcuLus.
B. Teeth entively white,
a. Tail without inferior fringe of white hairs:
terrestrinl,
a', 16 or 18 teeth in upper jaw ; ear-conch and
tail well developed . ., .. 0. 0 e CROCIDURA.
b, 14 upper teeth ; ear-conch small; tail yery

: Short se Rl s S A INTIR S T
h. Tail. with an inferior fringe of white hairs:
7 aguatic,
@'\ Far-conch doveloped. ., ... veee e, CHIMARROGATE,
o' Ear-conch wanting 1L L v L . NmcroGars,

Gienus SORICULUS, Blyth (1855).

Terrestrial. Fars small, hairy, more or less hidden by the fur.
Tail hairy, but not provided with any seattered long hairs, nearly

eylindrical and tapering very gently, greatly resembling that of a

mouse.  Fur soft and velvety.

[



in old animals and sometimes disappears entively, but traces can
generally be detected : i i__g, oMo pm, 28 m, £2080, Middle
npper ineisors with the anterior ensp bifid, the inner point short

Pig, 63.—Incisors, eanine, and premolars of Soriculus nigrescens.  (Dobson,
: Mon. Tus,, from an unpublisked plate.)

and small, lateral ineisors and canine subequal in size, anterior
premolar minute. Lower anterior incisors elongate, running back
beneath the two next teeth and bearing a small projecting knob
gbove, just in front of the next incisor ; lower premolar hicuspid.

Vertebra: 0.7, D. 12, L. 6, 8. 5, €. 17, The osteology is
briefly described by Anderson in his Catalogue of the Mammalia.
He shows that Soriculus presents some resemblance to Talpa,
although the pelvis resembles that of Crocidura, not that of
Anurosorex.

Soriculus i the only representative in India of the brown-
toothed shrews, which are, with this exception, confined fo the
Palwarctic aud Nearctic regions, and include Sorex, Crassopus, and
Blarina.

[l

Synopsis of Indian and Burmese Species.

A. Second uYFer ineisor smaller than third ; tail
about hall the length of the head and body,. 8. nigrescens, p. 229.
B, Second upper incisor larger than third.
a. Length of tail about equal to that of head
sl e S0 A sl R T N +ova 8 candatus, p. 230,
b, Length of tail about half as much again as
that of head and body. .. ciavavivcans o S macrurus, p. 231,

114, Soriculus nigrescens. e Sikham brown-toothed Shrew.

(forsira nigrescens, Gray, A, M. N. H, x, p. 2l (1842).

Sul‘m; gter:'imus, Blyth, J. A. 8. B. xi1, p. 928 (no deseription) ; xxiii,
b 733, -
S(Ericn'lus nigreseens, Bilyth, J. A. S, B, xxiii, p. 733 ; xxiv, p. 16

Jerdon, Mam. p. 69 ; dAnderson, Cat. p, 204, ;
Sorex sikkimensis, Hodgson, A. M. N. IT. ser. 9, iii, p. 203 (1849)
(no deseription); xvi, p. L1} (18556) 5 Horsfield, Caf. p. 130.
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gurus end S, holosericens, Hodgs. Cat, Mam. §e. Nepal §
Aibet B, M, 2nd ed. 1863, pp. 8, 9 (no descriptions), }

Tang-zhing, Lopeha ; Chilia, Newari.

Muazzle thickly furred.  Ears small, hairy, completely hidden by
the fur, Feet very thinly clad aboye and scaly, Claws long and
straight, eapeciu]l{y on the fore feet. Tail varying from one half of
the head and body, or rather less, to sbont three fifths : round (or
tetragonal), tapering very gently, thinly covered with short hairs,
arising from between small scaly rings.  Tur soft, dense, velvety.

The third upper incisor is a little larger than the second, the
canine or third single-cusped tooth a little smaller, The minute
fourth single-cusped tooth or first premolar is only just visible from
the side.

. thlour deep glossy brown, almost sooty black in some cases, dark
glossy rufescent brown in others, almost the same throughout,
searcely paler below, a greyish tinge on the abdomen ; basal three
fourths of bairs leaden black. I'eet brown above; tail dusky above,
searcely paler below. Gt

Dimensions. In a large female, snout to vent 3:4 inches, tail 1+65,
hind foot 0-54 ; in another specimen these measurements are 3,
1°82, and 0-55.  Basal length of skull 08, !
 Distribution. This shrew has hitherto only been found in Sikhim
~and Nepal. 1t is common near Darjiling at elevations of about
4000 to 6000 feet, and perhaps higher, I learn from Mr. Dobson
that be has received a Soricwlus from Manipur, possibly referable
1o this species, but probably distinet, being smaller, with a propor-
tionally }Unger tail.  The genus will doubtless be found in the E:}Ils
gouth of Assam. '

Nothing is known of the habits of S. nigrescens ; it is probably
a burrower, living in the forest soil, '

115, Soriculus caudatus. ' FHodgson's brown-toothed Shrew.

Sorex candatus, Hodgsim, A, M. N. H, ser, 2, iii, p, 203 (1849) (no
deseription) ; Horsfield, Cat. p. 135 (1851). '
Sorex leucops, Hodgson, Horsf. A, M, N. I ser. 2, xvi, p. 111 (1855) ;

Jerdon, Mam. p. 56.
Gorsiva caudata, Blyth, J. 4, S, B. xxiv, p. 87, -
Corsira alping, Tomes, . M, N, H. ser. 2, xvii, p. 27 (18506) ; Blyth,
Cat. p. 86 ;5 Jerdon, Mam. p. 6], _
Sorex homotirus P, Hodgs, Cat. Mam, §e. Nepal & Tibet B. M, 2nd
ed. 1863, p. 8 (no deseription). f
Soriculus gracilicanda, Anderson, J. A, S. B. xlvi, pt. 2, p. 282,
Soriculud caudatus, dunderson, Cat. p. 200, !

Body shorter, but limbs longer proportionally than in . nigres-
cens.  Muzzle very thinly clad with hair.  All the lower portions
of the limbs nearly naked. Hind feet slender.  Claws short. Tail
long and slender, ahout the same lengthas the head and body,
varying from a little less to a little more, round or tetragonal,




SORIOU LUS,~~CROCIDURA, -
‘hinly clad with short bristly haivs. Fars haivy, parbially hidden
in the fur. The second apper incisor is distinetly larger than the
third, which again exeeeds the canine. ' AN

Colowr brown, blackish to reddish, basal portion of fur dark
leaden black. :

Dimsnsions. 'Snout to vent, in one specimen, 246 inches, tail
2:57 ¢ in another, 2:35 and 2:15; hind foot 0052 ; basal lengbh of
skull 0:66. Aceording to Hodgson’s measurements some indi-
viduals are as much as 3 inches from snout to vent. /

Distribution. Sikhim, near Darjiling, and in the interior of the
hills, but not, as Jerdon supposed, ab a greab cle vation, the locality
Kedam, whence, in Hodgson's M3, notes, S, leucops is said to haye
been brought, being only 6000 feet above the sea.

116. Soriculus macrurus. The lony-tailed Shraw.

Sorex macrurus, Hodgson, Cat. Mam. §e. Nepal & Tibet B M. 2nd
ed, 1863, p. 9 (0o description). }

Body and Jimbs slender. "Muzale hairy, well clad.  Timbs thinly
furred, Tail round, thin, very long, about half as long again as
the bead and body towether, thinly clad with shovt hair. Hars
haivy, partially concealed by the fur, which is long and soft,

Second upper incisor distinetly larger than the third, which
exceeds the canine in size in about the same proporbion, Anterior
upper premolar very small.

Colour uniform blackish brown, basal portion of hairs slaty.

Dimensions of an adult male from Darjiling : snout to vent 200 §
inches, tail 34, hind foot 0-57, ear from orifice 0-28, basal length
of skull 0-58. Hodgson gives measurements of larger individuals,
one 275 inches from snout to vent,tail 875, another 2:5 and B3:75.

Distribution, The types came from Darjiling ; I once picked up
in the station a dead specimen, that of which the measurcments
are given above. Hodgson’s types appear to be lost, bub his
drawings and notes are sufficient for identification. '

Genus CROCIDURA, Wagler, 1832, A
By, Packyera, Selys-Longchamps ; Feroculus, Kelaart. §

The head is long, the snout pointed, the sides of the muzzle
more or less swollen and covered with numerous long vibrissie 3
the nostrils open laterally, The eyes are small and nearer to the
orifice of the ear than to the end of the snout. Ears of consider-
able size.  The tail is well developed, and in most species tapering
and clothed with short hairs, amongst which are seattered wuely
longer haivs.

On ench side of the body there is a gland varying greatly in
development in different species, and absent, in the females of some,
Lhe orifice of this gland is surrounded by short stilf hairs directed
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" ipwards, The secretion has a strong smell of musk and appears to -
be produced in much greater abundance during the ratting-season,’
In some of the smaller Crogidure, indeed, the gland cannot be de-
tected ab other times. : )
. The genito-urinary and anal orifices both open into a shallow
cloaca. There are 6 mamma, all inguinal, and situated very far

Fig, 64— 8kull of Crocidura murina.

back. The sexes arve often very difficult to distinguish if the
mamma are not developed, the male organ eing retractile and the
testes internal, The teeth are white throughout, the total nnmber

28 or 30: i ;;’—‘_3, e. lﬁ'l, p. 1:[-1%5?'—"—3, m. -::{——3 The anterior
ineisors are strongly hooked and haye s basal cusp of moderate
size ; the next incisor on each side is larger than the two or three
following teeth, the first two of which, the third incisor and the
canine, donot. differ greatly in size : whilst the anterior premolar is
small in some species (Pachyura), absent in others (Crocidura); %
when present it is the smallest tooth in the jaw.  All the teeth |
enumerated are conical except the first, The second premolar s
a broad tooth with several cusps, and approaches the molars in
shape. :

- This genus is widely spread in Asia, Africa, and Europe, and

' has several representatives in India, but the species : are very:

" varinble and diftienlt to diseriminate. One principal reason, besides
variability, for the large number of nominal species in this genus
lies in the fact that it is frequently impossible by external charac-
ters, and even by an examination of the teeth, to ascertain whether
individuals are adult. The teeth are fully aeveloped gnd the
animals breed freely long before they atfain their full growth.
Most of the sutures of the skull, too, are anchylosed at an early
age, the premaxillary suture (which in most mammals does not

| disappear before maturity) bt‘.ill%{' closed in shrews at hirth or very,

’ soon after. The best test of full growth in a shrew’s skull is the.

anchylosis of the basi-occipital suture, lying just between the

annular bulle ; the epiphyses of the limb-bones, too, would doubt-

less serve to show whether an animal is mature or not. o
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; Sympszs of Indcan, Cey ﬂomss and, Burmese Speme:,. -

A. Four small conical teeth, the hindmost very
“small, behind each anterior upper ineisor.
(Pffr'iz yurd.)

. Size large, rarely in adults less than 4 inches
from snout to vent *.
a'. Ears almost nalcui fore and hind c]aws

e
@, il
R e
1 "‘-—?_ o,

subs-qua]
@', Feet hrown above, heir on their upper !
gurfaces brown . .. uaiy . enin C. murina, p. 238,

« Teet flesh-coloured or yullr)wwh wh:tc, AT .
- nuked or clothed with white hair ... € cerulea, p. 236,
O, Tars coverad with hairs ; fore elaws twice _ |
the size of hind claws ... ..o ovvvn..  Comacropus, p. 2057,
b. Size moderate, snout to vent 25 to 95 inches,
«'. The hind foot from heel double the length ;
. _of the fore foot from wrist ... .. v.veoi. O bidiana, p. 238, '
. The hind foot ‘about 13 times the length
of the fore foot,
o', Soout to vent * about 84 inches, hind

-

fookOrBd ) LR G S s €' rubicunda, p. 259.
&, Snout to vent about 3 mohes, hind foot i

05 . R C. lewcogenys, p. 259,
¢, Snont to vent al}mlt 975 111(*}1&‘«1, hind

$008 O LRt R S o Cldiy p, 240,

¢. Size very small, snout to vent rarely exceed-
ing 2 mehes. il
s Tail miore than two thirds the length from
srobb e vent e ', hodgsoni, p. 240,
B, Tail less than 1wo thirds the le ngth from 3
SHONE Lo Vanb i Ll i s s o O merrottett pe 24
' B. Three small conical teoth behind each anterior ;
Fper inecisor. (( Yocidura,) ¢
Luil very thinly clad with bair, scales distinet. SORINEEORE
@', Snout to vent abnut. 3 inches; tail and
Teaf daple v pdsamivi it ni ("ﬁfh,}mam. P 24
b, Snont to vent 2 tn 24 incheal Sl Sty C. horsfields, p. )44,,
&, Tail well elad, scales concealed by the hair, ;
a'. I'ur dark 1;]1rrmglmut ornearly 80 . ..... €. fi:ma’qntrx, p 248,
8. ¥ur of lower surface alwa.ys pale and
often white | ... cuiblaihe s il dany |G araned, P ‘244

a,

117, Grocidu.ra. murina. e brown mzmI ;Shrew.

Sorex mutinus, L. Sysf. Nat. ed. xii, p. 74 (1766).
‘wogexﬁmyoamus, Pullas, Act. Acad. JI’)edmp 1781, pt. 2,p. 337 pl v
5)

Sorex serpentarius, Is. (xmj'my, Bélanger, Ve oy. Zool. p. 119 . iy
Sorex nemorivagus end soceatus T, Hodgson, 4. M. N. H. (1), xvs
P 260 (1845). j

Sm'ex murinus, griflithii, end niger, Horsfield, Cut. pp. 184, H-"
Sorex lmudmmw,mm:Imms, and ﬁ‘l’l‘ugll‘n‘uﬁ,ﬁe’fﬂfl)f Prod. pp. 30,81,
Sorex saturatior, Hodyson, A M. N. I, ser, 2, xy 1, P l]{‘s(m:.’)

* This measurement, in Ehrews is nlwf\m to the pnstorlur margin of the anal
orifies.

+ Mhe type sent under this namo to the British Musenm was -%-rm.*]ma
nigrescens (see Blyth, J. AL 8. B, xxiii, p. 733, note).
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orex mitrinn«, serpentarius, soceatus, nemorivagus, hoterodon, niger,
ferrnsinaus, and montanus, Biyth, J A S B. xxiv, pp. 283-32.

xxvill, pp. 284, 236.

Sorex albinus, murinus, oriffithii, serpentariug, soccatus, hetorodon,

- and niger, Blyth, Cab. pp. 83; B4,
Sorex murings, nemorivagus, serpenturivg, satueatior, tytlerd, niger,
and soceatns, Jerdon, Mam. pp. hl, 55, H0, H7,
rocidura( Pachyura) blythii, pealinna, end blunfopdii, Anderson, J, 4.
S0 B, klvi, pt 2, pps 264260, '
Crozidura muring gnd montana 2, Anderson, Cat, pp. 180, 103,

Fig. 65.— Crocidure murina.  (FProm o drawing by Col, Tickell.)

Teeth in upper jaw 18.  Size large, but varying considerably.
Snout hairy, not much swollen at the sides. Hars large, rounded,
almost naked or thinly clad with short hairs. Feet covered with
hair above, the pes or hind foot from the heel about one and & half
times the length of the manus ov fore foot from the wrist ; elaws
well developed, those of the fore and hind extremities differing but
litile in size. Tail thick at the base and tapering, varying from 2
to § the length of the head and bady, thinly covered with short hair,
amonyst which a few very long hairs ave interspersed. ~ Fur of the
‘body rather coarse. Lateral glands well developed, round.

The basal cusp of the anterior upper incisor, the third incisor,
and the eanine are of very nearly the same size; sometimes the
canine is larger than the third incisor, sometimes the two are equal,
As o rule, about half of the small first upper premolar is visible
from the outside between the canine and the second premolar, bub
there is some variation. “I'he second.upper incisor is approximately
of the same height as the middle cusp of the second or large pre-
molar,

Colowr cither some shade of brown throughout, the lower parts
being a little paler and greyer, and the basal portion of the fur
dark slaty, or t.'.{ne dark ashy grey, sometimes blackish, with more
or less developed ferruginons or brown tips to the fur. The brown
form varies from light to very dark blackish brown. The ears,
feet, and tail brown, the skin of those parts dusky, not flesh-
coloured as in €. cerulea. ;

Sorex sorpentariug, vivideseons, soceatus, and tytleri, Blyth, J. A. 8. B,
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inwnsions. A large male from Nepal measured from snout to
veut 55 inches, tail 34, height of ear from orifice (138, hind foob
from heel (claws not included) 049, Ia a large female from Dar-
Jiling the corresponding dimensions were 53, 3:2, 0-48, and 0-78,
In a smaller, perfoctly adult, female from Mari (Punjab) the mea-
surements were 4, 27, 04, and 0-72, With this and other species,.
it must be borne in mind, as already mentioned in the deseription
of the genus, that immature specimens cannot be distinguished by
their external characters. i
Farieties, The common Himalayan form (S. griffithi, Horst.,
and 8. satwratior, Hodgson) is deep brown in colour, with longer
and thicker hair than the form oceurving in the plains of India.
The latter is often lighter brown in colonr (Sorex tytleri, Blyth,
and Crovidiera blanfordi, Anderson), but the deep rich brown variety

Fig. 66.—Upper incisors, canines, and premolars of Crocidura muring, var,
montana, from below, ' (Dobsou, Mon. Ins,, anpublished.)

is prevalent in Burma and the Malay countries and may be con-
sidered typical ; the most important of the other varieties ig
the dark ashy grey type (Sorex serpentarius, S. kandianus, &e.),
often with brown or ferruginouns fips to the fur (8. ferruginens ).
A blackish-brown variety has been named S. uiger. 16 i3 possible
that some of the names quoted above uss 'synonyms of €L murisie
should have been referred to.the next species, (. erulia; but the
latter is doubtfully distinct, and there c¢an be no question that
intermediate forms (probably hybrids) are met with. The type of
8. nemorivagus, Hodgson, is an immature specimen. T doubt the
distinetness of the small Ceylon shrew called €. montana by
Anderson, and I am not convinced that it is the same form as
Sorex montanus of Kelaart, :

D stribution, Frobably throughout the whole of India, Ceylom,
Burma, and the Oriental Region generally ; certainly thmu;ﬂmnt
the Himalayas from Kashmir to Assam, up to an elevation of 7000
or 8000 feet, and in many parts of the Indian peninsula and
Burma. Specimens arve recorded from Caleutta, Ajmere, Khan-
ddla near Bombay, Malabar, and Madras, also from Ceylon, Assam
the Khasi hills, Arakan, and Tenasserim, besides m:my“parta of th(;
Malay peninsula and archipelago, and from China.



" oceasionally enters houses, and specimens have been eaptured about
stables and similar buildings in some of the Himalayan stations.
The musky smell, although very strong in adults, i not, as a rule,
so powerful and offensive us that of ¢ ceruléa, The food consists:
of varions insects, laryw, worms, and probably of any smaller
mammal or bird. I have taken one in a rat-trap baited with meat.
The natives in parts of India regard this shrew as poisonous,
but there is no foundation for the belief,

118, Crocidura caexulea. e grey musk Shrew.
L Sovex cmmleus, Kerr, An. King. p- 207 (1792).
: St:‘;«:xf lipili:n'idest, Shaw, Mus, Lever. il p. 31 (1796), nec Musg pilorides;:
i,
Sorex cavuleseens, Shaw, Gen. Zool. i, p. 533 (1800) ; Blyth, J. A, 5. B.
xX3iv, p. 2065 wd. Cat. p. 825 Jerdon, Mam. p. b3,
Suri-glifdicus and capensis, Geoffr. Ann. du Mus. xvii, pp. 183, 184
( !
Sorex so)n_m-mt'ii and giganteus, Is. Geaffi. Mém, du Mus. xv, pp. 132,
137 (1827). _
Sovex myosurus, Gray & Havdw. 1. Ind, Zool. i, pl. ix, nee Pallus,
Sorex murinus, Hodgson, A, M. N, H. (1) xv, p. 269 (1845); Ke-
laart, Prod. p. 30, nee L. | '
CUrocidura (Pachvura) waldemarii, ceylanica, and media, Peters, MP.
Ak, Berl, 1870, pp. 590, 581, 692,
Chrocidura (Pachyura ) fulvo-cinerea end sindensis, Anderson,J. 4. 8. B.
xlvi, pt, 2, pp. 263, 266, -

.., Crocidura ceevulescens and beddomei, Anderson, Cat. pp. 171, 179,

Chachundar, H.; Chundi, KKol; Sondeli, Can.; Kondeld, Mal,; Kune-
mtyo, Civgalese: Anachiwa-gagur, Koashmivi; Kyweh-tsit, Burinese
Must-rat, of Anglo-Indians.

- Upper teeth 18.  This, the common musk shrew (or, as it is
usually ealled, musk-rat) of India, only differs from €\ murina in
larger size and in coloration, and it is very doubtful “if either of

these distinetions is eonstant., The fur is short, the tail thick at
the hase, and both it and the feet very thinly elad with hair, a few
scattered longer hairs on the tail.

Colour usually bluish grey, paler below, the fur sometimes with
ferruginous brown tips, especially on the hinder part of the back.
Oceasionally specimens are found of a rufous-fawn tint above, grey
below. Young specimens are dark slate-grey.  Skin of the snout,
ears, feet, and tail flesh-coloured, and hairs on the feet and. tail
white or nearly white. a7

Dimeusions. A full-grown male measures about 6 inches from
nose to vent, tail 35, hind foot 1, basal length of skull 14
Females are considorably smaller in general, A very large male
mensured ahout 7 inches from snout to vent, tail 53, 'T'he tail
varies in length considerably. :

* Varieties. Anderson classes as distinet varieties the form origin-
ally named by him O, sindensis, which is smaller than the typical
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éngal form, and also the var, fulvo-cineren, from Assam and
Arakan, equal iu size to typical €. caornlea, bub fawn-coloured
ahove, | ; ; -

Digtrabution. Indig, Ceylon, wnd Buvma, in towns and about
human habitations ; also in some of the other ports on the Indian
Ocean, probably eavvied thither in ships. There is in the British
Museum a specimen of a musk shrew, probably O. cerules or
. muring, obtained on board ship by Sir John Kirk, i

Habuts. 1t appears doubtful whether this shrew is ever found
away from:hnman habitations, and M. Dobson has sngeested to
me the ides that O emrules is merely, like the cockroaches on
which it feeds, a semi-domesticated variety, ¢ mwrine being the
original wild type, T think this view very probable. It is, in
gomb cases, very difficult to deternmine to which of the two forms
specimens should be referved, and in all probability wherever they
meeb they breed together. _

Like all other shrews, the common musk shrew is nocturnal,
frequenting honses at night and hunting abous rooms for cock-
roaches and other insects, uttering at times a sharp squeaking ery,
and hiding during the day in holes, drains, &e. It 18 a harmless
inoffensive animal, and doos much service fo man by destroying
insects, Its diurnal haunts ave liable to smell strongly of the
seeretion™ from the lateral glands, but 1t does not communicate
the smell to anything it merely passes over, unless it is disburbed
or frightened,

The food of this shrew consists mainly of ingects, but meat is
oceasionally eaten by it. = Sterndale quotes from the ¢ Asian’ an ac-
count of one that attacked a large frog, and McMaster met with
‘another feeding upon a scorpion.  The latler also relates that he
has known this shrew to eat bread. 1t is commonly accused in
India of feeding on rice and pulse ; but experiments made by An-
derson on individuals kept alive by him showed that they refused
to touch any kind of grain, but devoured insects, especially cock=
roaches, freely, and he found no vegetable food of any kind in
the stomachs of several he examined.

I can find nothing recorded as to the breeding-habits of this
species.  The young are born blind.

119, Crocidura macropus, 7%e long-clawed Shrew.

Sorex maeropus, Blyth, J. A, S. B. xx, p. 163 (1851).
Corsira newera ellia, Kelaart, A. M. N H. ser, 2, viii, p. 538 (1851).
Feror‘;ulus macropus, Kelaart, Prod, p. 325 Blyth, J. A. 8. B. xxiv,
p- 86, : .
Upper teeth 18, Size moderately large; tail tapering, thinly
* The absurd story that wine or beer benomes impregnated with & musky
taste in consequence of this shrew passing over the bottles (a story related with
inplieit faith, together with many other mavvellous fables, by the uaturalists
ol the last century) is less eredited in Indin than it formerly was, owing to the
discovery that liguors bottled in Eurepe and exported to Tndia are not liable
to be tainted,
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G d, wzt;h longm* hairs intermised ; feet hn'ge, the! ium feob with
~very large claws, which are nem'ly twice as long as those on the
hind feet. Tar moderately long and soff.  Ears small, hairy,
scarcely visible beyond the fur.  Upper surfuce of the feet hair ¥

. Lower front incisors slightly serrated above. The dentition
“ generally is very similar to that of 0. murina,

Colowr darks slaty grey above, with rufous-brown tips to the hair
of the back, below rather paler; tail and feet dark: in the ‘rype
specitmen the tip of the tail was whitish.  Claws white.

Dimensions. Tead and body 4] inches, tail 24, hind foot with
claws 4, claw of middle finger 4 uu,h long according to Blyth, A
not quite mature female in spirit measures :—~snout to vent 35
inches, tail 2:25, hind foot (without claws) (0-65, middle fore claw
02, height of ear from orifice 0-3.

Distribution. This well-marked shrew was firs found by Kelaart
at Nuwera Ellia, in Ceylon, Recently o specimen lhas been re-
ceived at the British Museum from the Palni hills in ‘inuthem
India.

Habits, Kelaart suggests that €\ macropus may be a water-shrew ;
but there is nothing apparent in the structure to sapport this view,
The long fore claws do not appear particularly adapted for digging.
A shrew belonging to fhis species was kept alive by Kelanrt for
some time and fed upon earthworms.

120, Crocidura bidiana. Bidic's Shrew.

Crocidura (Pachyura) bnlm.!m, Anderson. J, 4.8, 1? xlvi, pt. 2, p, 276
(1877); 2d. Cat, 'p. 186.

Crocidura (Pachynra) stoliczkann, Anderson, J, A, 8. B, xlvi, pt. 2,
- 270,

Upper teeth 18,  This is very like a small 0 murina, but iy dis-
tinguished by the pes or hind foot from the heel being double the
length of the manus or fore foot from the wrist, instead of only
one and a half times the length, as in all allied forms. Tars
moderate, round, and rather haivy. Tail long, not much swollea
at the base. Fur long, fine, and dense. Thmug\h the remarkably
wide space between the canine and the second premolar nearly the
whole of the small first premolar is visible, - There is a small
tubercle inside the basal cusp of each anterior upper ineisor,

Colour reddish brown above and below, the under surface with a
greyish gloss, bosal portion of all hairs dark slaty. Snout, ears,
and feet pale reddish brown, tail darker.

Dimensions of a nearly adult’ male: snont to vent 82 inches,
tail 2-6, hind foot 0-8, height of ear 0°37.

Distribution. The type was from Madras, and a young specimen
from Bombay, originally distinguished as C. stoliczkana, was after-
wards referred to this species by the describer.

The deseription is taken from Anderson’s and from some notes
given to me by Dobson, 1 have not exumined the specimens,
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_I_"‘/ 121, Croecidura rubicunda.  The Poreshndth Sheew,
Cracidura (Pachyura) rubicunda, dnderson, J. 4. 8. B. xlvi, pt. 2,
p. 977 (1877); i, Cad: p. 190. | i
Upper teeth 18, Size moderate. Snout long, pointed, hairy.
Bars large, vound, very sparsely haired ; rather long white hairs
on the flaps.  T'eet slender, covered with short, nearly white hairs.
Tail slightly swollen at the base, round, and rather thinly clad
with longish pale yellow, almost white hairs, long white bairs being
intermingled. Fur rather long and soft. . Lateral glaud small, but
distinet, |

¥ig. 67.—Anterior upper teeth of Crocidura rubicnada.  (Dobson, Mon, Ins.,
unpublished.)

No tuberele inside the basal cusp of the anterior upper incisor.
Pirst premolar largely visible from®outside, between the canine aud
second premolar, '

Colour pale rusty fawn above, grey suffused with fawn below,
.all the basal portions of the hairs dark slaty ; muzule, ears, feet,
and tail pale yellowish. !

Dimensions of an adult female : snout to vent 34 inches, tail
23, hind foot 0-64, height of ear 0+33, length of skull 0-93,

Distribution, The only known locality is Pareshndth hill, east of
Hazdribdgh, in Bengal.

This species is very nearly allied to C. bidiana, but differs in
having much smaller and shorter feet. The above deseription, like
the last, is taken from Anderson’s and Dobson’s notes.

122, Crocidura leucogenys, 7he white-cheeleed Shrew,
Crocidura leucogenys, Dobson, A, M. N, . ser, 8, i, p. 423 (1888).

Upper teeth 18. Bize moderate. Snout hairy. Fars nearly
naked, Feet hairy above; claws of moderate size. Tail thick,
gradually fapering, covered with hair of moderate length, with
longer hairs interspersed. Fur short. A large lateral gland.

The upper canine and second premolar are only separated by a
short interval outside, through which a portion of the first pre-
molar is visible. No inner process to hasal eusp of first upper
incisor,

Yolour light sandy rufescent brown above, whitish grey below,
Cheeks pale-coloured. Hair nearly the same colour throughout,
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That on t}w back a httle paler towards the by T light: sandy
rown ahove, whitish helow, ;
Diznensions of the type, an old fmn ale w:th worn tmfh snout fo
vent 3 inches, tail 2, hind foot 0:5, basal length of skull 0-75.
Distribution. But 2 single specimen is known ; this was obtained
by Sir 0. B. St. John in Ajmem
This species is near €. rubicunda, but smu.ller in all its di-
ulensmnn.

128. Crocidura dayi. Duy's Shrew,
Crocidura dayi, Dobson, A. M. N. I, ser. 6, i, p. 438 (1888),

Upper teeth 18. Size rather small. Snout hairy. Ear not
large, nearly naked. Feet thinly covered with hair above, Tail
long, thinly covered with short hairs (no longer hairs interspersed
in the solitary specimen known). Fur Jong and close.

There is a distinet pointed internal lobe, posteriorly situated, to
the basal ensp of each anterior upper incisor, The first or small
premolar is (in the type) unusually large, but little inferior to the
third incisor in section, though less high; the height, however,
exceeds that of the anterior cusp of the socond premolar. - Lower
anterior incisors serrated above.

Colpwr deep rich brown above, slightly paler and greyer below ;
the basal two thirds of all hairs blackish, Peet and tail dark.

Dimensions, Hind foot witheut claws €6 inch, basal length of
skull 0067, The length of the head and body in a dried skin is
about 2§ inches ; tail approximately the same, lmt’- no dependence can
be placed on these measurements.

Distribution, The only specimen known is u dried skin with a
skull in the British Museum. This skin was obtained by Dep.
Surgeon-General . Day in the Madras Presidency, and in all
probability from the Palni or vaancoro hills.

The hind foot is longer than-in €. leucogenys, although the skull
1s smaller,

124. Crocidura hodgsoni. 1%e Humalayan prgmy Shrew.,
Sorex pygmeeus, Hodgson, 4. M. N. 2L xv, p. 269 (1845), nec Pailas.
Sorex pvgmn}uq, nucmnyx, h(:dg‘ﬂc-m and atratus, Blyth, J. 4. 8, B,
xxiv, pp. 52, 88, 34; «d, Cat y 88,
Sorex hodgsoni rmd mieronyx, Jerdon, Mam. pp. 57, 58, i
- Ovocidura (Pnch\ ura) pygmeeoides, Anderson, . A. S B, xlvi, pt. 2,
P 209 ; wd. Cat. p. 194,
Chupechi, Bhot.

- Upper teeth 18. Size yery small, but l&rgel than that of C. per-
rotteti,  Fars large, nearly naked. Tail about three quarters the
length of the head and bhody, or more, thinly clad with short hair,
amongst which long hairs are scattered, Ieet with short hair
above. Lateral gland only developed at the rutting-season, when
it becomes large,
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Colowr brown, varying from light sandy to dark and almost black ;
lower parts paler, the extrerie tips of the bairs on the underparts,
especially on the throab, greyish. i
Dinensions of a large female: snout to venb 185 inches, tail 144,
hind foot 0°37, height of ear 02, basal length of skull 0-5, Other
gpecimens are somewhat smaller. _ | -
Distrbution., Probably throughout the Himalayas and in the '
ranges south of the Assam valley. [ cannot, however, find any

locality recorded west of Mussooree. Dobson refers to the same

form 8 specimen.of a pigmy shrow from Ajmere, and anothet from
Sind \ ' :
b .

125, Crocidura perrotteti. 7The Dndian pagmy Shrew,
Sorex perrotteti, Dusernoy, Mag. Zool, 1842, p. 29, pl, 47, _
Sorex melanodon, perrottetin, and nudipes, fiyth, ; A 8B, xxiv;

: P 38, 845 4l Cat. pr. s B, ol ' !
Sorex parrutteti and melanodon, Jerdon, Mam, p. 58
Pachyura assamensis, dnderson, 2 Z. 8, 18713, p. 284, i
[Croeidurn (Pachyura) macrotis, nitidofulva, nilgivica, and travancor-
[ ensis, dnderson, J. 40 S, B, sl pti 2, pp. 271276, -
Crocidura macrotis, perrotteti, and travancorensis, «daderson, Cal,
. pp. 180189, :

Upper teeth 18, Size very small. Ears large, covered with very
- short hair,  Feet thinly clad above. Tail not swollen at the bage,
thin, tapering towardssthe end, about two thirds the length of tha
head and body, or rather less, sparsely covered wilh very short
hairs, amongst which Jonger hairs are secattered. Iur short.
Lateral glands well doveloped. g : : I
Colowr veddish brown to dark brown, nearly black above, paler
and greyer below. Tail dark above, light-coloured beneath. '-
. Dimensions of an adult male : snout to vent 1-78 inches, tail
- 1:12, hind foot 0-38, height of ear from orifice 0-15, basal length
of skull 0-45. ' . i
Distribution. Southern Indis, especially the Nilgiri hills and
Tm;rnneore, Bengal, Assam, and T'enasserim. Not reported from
Ceylon. ; ; - .
Habits. Nothing has heen recorded about this, one of the very
smallest of all Mammalis. In a female Auderson found five
fetuses, " ' o )
This species Dobson congiders doubtfully distinet from the South
- Buropean O etrusca. 1 cannot help suspecting either that €. hody-
soni 18 not really different from (', perrotieti, or clse that the number
of Indian pigmy shrews must be more than two. The geographical
distribution of these two forms, as given above, is quite anomalous,
Another shrew belonging to the section with 18 upper teeth has
been deseribed by Anderson under the name of ¢, subfulen
(Jo A B B, xlvi, pt. 2, p, 278 Cab. p. 192).. The types are, how-
- ever, immature, and ib is quite uncertain what the adults may prove
v to be. Two specimens were found in Cutch by Dr. 1. Stoliczka ; the
R
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er of the two measures :*snout 1o vent 19 inches, tail 1-3, hind
foot 042, basal length of skull (62, Colour pale fawn sbovey
silvery grey below. '

126. Crociduars fuliginosa. Blyth's Shrew,

Sorex fuliginosus, Blyth, J. 4. 8. B.xxiv, p. 862; . Cat. p. $4.

- Urocidura ru]_;rico'sa and kingiana, Anderson, J, A. 8. B, xIvi, pt. Z,
pp. 280, 281, - - :

Orocidura rubricosa and fuliginosa, nderson, Cat. pp. 196, 107,

Upper teeth 16, Size rather small.  Muzzle thinly clad. Ears
large, nearly maked. Feet thinly clad above. Tail long, three
fonrths the length of the head and body, or more, subcylindrical,
very gently tapering (except in the rutting-season, when the basal

o A | BORICIDE,

Kig. 68.~+ Anterior upper teeth of Crocidura fufiyiﬁqsa. (Dobson, Mon. Tns.,

unpublished.)

portion is thickened), nearly naked, being thinly clad with very
ghort hair, amongst which a few longer hairs are interspersed in
the basal half onlv. Lateral gland small and elongate. present in
the maale only, Thoe small first premolar is wanting, but otherwise
the teeth, though much smaller, ave similar to those of O murina.

Oolowr deep rich reddish brown above, ashy brown to ashy grey
‘below, basal half of fur throughout slaty. Tail and upper surface

of feet dark brown. : . _
Dimensions. An adult male measures : snout to vent 31 inches,

tail 27, hind foot 0:55; an old female, 20, 2 &, and 0-57. Basal

length of skull in each O-75.
Distribution. Yastern Himalayas, at an clevation not exceeding
5000 or 6000 fest, Assam,and Tenasserim. Common in Sikhim.

127. Crocidura horsfieldi. Horsfield's Shrew.
Sorex horsfeldi, Zomes, 4. M, N. H. sor. 2, xvii, p. 23 (1856).
Crocidura retusa, Peters, MB. Akad. Berl, 1870, p. 68D Anderson,
Cat. p, 199.

Upper teeth 16. Size small. Muzzle thinly clad. Ears of
moderaté size, nearly naked. Feet thinly elad above; of the proxi-
mal pair of pads on each hind foot the outer is further from the
heel. Tail thick at the base and tapering, but little shorter than
the head and hody, thinly clad with short hair, a few longer hairs
interspersed in the basal half only. Lateral gland large, nearly
cireular, present in both sexes, but less developed in females than

in males.




below, basal portion of the fur light grey. Nome sprcimens sre
reddish brown abqve, light brown below, with the basal portion of

the hairs slaty. . Peet and tail flesh-coloured 'in« many cases, but,

dusky in others. -

" Colour bright ferruginons brown above, light yellowish grey

Dimensions. Snout to venb in a large female 225 inches, in & i
male 21, tail 2 and 1:95, hind foot (-45, basal length of akull 06, 1l
. Distribution, This species has hitherto only been found in
Ceylon, where, however, it eseaped the notice of Kelaart. Speeci~
mons have been sent from Paradinia, so this form is probably an

inhabitant of the hills, It should be looked for in the ‘}._‘mvu‘:_ium_-a Il

-ranges also.

| 128, Crocidura fumigata. De #lppis Shrew. _
Sorex (Crocidur) fumigatus, De Fil. Arok. per la Zool, Genova, ii,

P 379 ; 9. Viag. tn Persia, p, 343 ; Blanford, Eastern Persia, 1i,

p- 24

Upper teeth 16.  Size small. Muzzle thickly clad with hair.
Ears of moderate size, pearly naked.  Feet thinly clad above, prox-
imal pair of pads on hind foot parallel in the only specimen 1 have
access to, that from Simla; in all other species the outer of the
two is muech more distant from the heel, Tail remarkably thick
in the male, thin in the fewale, about two thirds the length of the
head and body, well clad with coarse hair of moderate length
throughout, with long fine hairs interspersed on the basal half. A
small pencil of hair at the end of the tail. No lateral gland has
been-detected. ;

Colowr reddish brown above, greyish brown below, basal portion
of fur on hoth surfaces slaty., Tail dark brown throughout, feet
paler brown above. : : )

Dimensions. Snout to vent 2-75 inches, tail 1:9, hind foot 0:55.

Distribution, Originally deseribed from Northern Persia. Mr,
Dobson tells me he has seen specimens from Kiangsi, and he has
ideu];r.iiﬁed with this form a shrew sent to me by Mr. Hume from
Himla. . j

129. Crocidura aranea, Lhe spider Shrew.

Sorex avaneus, L, Syst. Nat, ed. xii, p. 74, partim ; Schreber, Sdugeth.
iii, p. 578, pl. 160,

Sorox russulus and leucodon, Herm, Zimm. Geop, (Fesch, ii, p. 582,

Sorex myoides, Blanford, J. 4. 8. B. xliv, pt. g, p. 106 i Fark,
Miss., Mam, p. 16, pls. i, ia. '

Upper teeth 18. Snout, upper surface of foet, and tail fairdly

elad with hair, the latter not swollen at the base, nearly cylindrical,
about halt as long as the head and body, or rather more, covered
with rather short hair, with a few long hairs intermixed, Tateral
gland small and elongate in males, wanting in females, '
Colour brown above, usually fawn-colowred or grevish brown ;
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low pale grey or white; furslaty at the base theoughout; upper
surface of tail darker than the lower. . ) i
. Dimensions of an adult Taddk female : stout to vent 2:1 inclies,
tail 1'5, hind foot 0'5, extreme length of akull 0-75.

Drstribution, Oentral and Southern Europe, Northern Africa,
and Central Asin, extonding to North-eastorn Siberia. 1t has been
obtained in Laddlk. - i

Habits. In Europe this shrew is commonly found about eultivated
ground and is offen met with ia houses. Tt lives on insects,
worms, young mammals of small size, and young birds, and will
cat meat and fat. 1t has from 5 to 10 young, which are born in
- summer, and which attain their full growth in about 6 weeks.

. Sorev kelawrti, Blyth, J, A. 8. B. xxiv, p. 32; Cal. Mam. p. 84

(Orocidura kelaartd, Anderson, Cat. Mam. p. 200), is founded,
Mz, Dobson informs me, on a very young female, with the teeth

- imperfectly grown, although the inguinal teats ave fully developed.
Despite the cirenmstance that there are but 28 teeth, this shrew may
be & young specimen of . swrina. The small premolars are
wanting in a holf-grown skull of that species from Darjiling.

Genns A.NUROSOREI, A. Milne-Edwards (1870).
Byn. Pyymurae, Anderson (1873).

Head large in proportion to the body. Xyes very small. No
external eav-conch; ears valvular, Feet short, scaly. Tail very
short, naked, and sealy. -~ For dense, velvety,

.Leeth entirely white i there are 14 in the upper jaw, only two
conical teeth lying bofween the upper anterior incisor and the
gingle multicuspidate premolar on each side; i. ;Ei, ¢ !--Bﬂ, pi. ;_‘_:,
m, g-a%: 28,

A full deseription of the skull and skeleton is given by Anderson
(An. Zool. Res. p. 151). The structure of the pelvis shows some
resemblance to tEat of Lalpa., -

Two species are known, one of which oceurs in Assam.

- 130. Anurosorex assameusis, The Assam shovt-tailed Shrew,
. Apurogorex assamensis, dnderson, A, M. N, H. 1875, ser, 4, xvi,
P 282 dnat. Zool, Res, p. 150, pl, v, figs, 1-16 (skelaton); id.
Cat. p. 171,

Snout semi-nude. Feet naked, scaly, the hind foot from the
heel 1} times the length of the fore foot from the wrist. Tail
about one-sixth the length of the head and body, naked and
sealy. Numerous thicker hairs project beyond the velvety fur,
which is nearly erget on the skin (as in moles), and is longest on
the rumf\,'so a8 to conceal the greater part of the tail,

. The skull is nearly half as long us the vertéebral column from the
atlas to the end of the sacral vertebre.  There is a distinet inner
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““Galon to the basal citsp of each upper anterior incisor.  The out

O owmrsanmogana [0 O

- upper incisors are larger than the cinines. The' anterior lower

gerrated above. i

incisors arve long and their points turn upwards; they are not

Cotowr dark slaty, faintly washed with brownish rusty on Qhﬂ Lt

hairs of the rump i the longer hairs brown, with obseure palo tips.
Suout, limbs, and tail Hlesh-coloured ; claws yellow. The fur
exhibits violet iridescence when wet.

Dimensions of a female: snout to vent 2:02 inches, tail 09,

basal length of sknll 092, Another specimen is 3L iuches from
snout to vent, tail 005, hind foot without claws (+62. e

Distribution. The only specimens known (a female and young)

were obfuined by Mr, §. E. Peal between Sibsigar and Jaipur, in
Assanm, } i :
Habits. This is probably from its structure a burrower, with
habits similar to those of & mole. , e
An allied specios, 4. sqramipes, the type of the genus, occurs in
Bastern Tibet and Se-chuan, In this the tail is still shorter than
in the Assam form. /

Genus CHIMARROGALE, Anderson (1877),

Form adapted for an aquatic life.  Bar-conch present but small.
Feet scaly, broad, with a fringe of short coarse flat white hairs
along their marging and on each side of every toe. Toes not

| @'ﬁ)@

Fig. 69.—Anterior upper teeth of Chimarragale himalayica.  (Dobson,
Mon. Ins., unpublished.)

webbed. Tail long, the under surface covered with white hairs,
gimilar to those that fringe the feet. ) '
Teeth white. Dentition: i, 525, e. 22, pm, =1 m, 27028,

ol Do s L s
. a8 in Crocidura, |

Two species are kmown, one being found in the Himzﬂu-\'aBL '

The osteology is described by Anderson in his ¢ Anatomical and
Zoological Researches.’ 6

131, Chimarrngale himalayica., e Himalayan Water-Shiew,

Crossopus himalayicus, Ghray, A. M. N, H. x, p. 261 (1842) ; B{rfﬂe, e

A8 Boxxiy, pe 8T 5 derdon, Mam, p. €0.
Crocidura himaluicn, dnderson, P 7. 8. 1873, p. 281,



Chimarrogale himaluyien, Anderson, J. A8 B xlvi, pte B, ph 20277
id, édn. Zool Res. p. 18D, pl. v, fige. 17-8) (skeloton); vd, Cat.
Pe 208, ! ( ol :
Ung lagniyu, Lepeha ; Chupitsi, Bhutia.

Snout densely furred and with numerous vibrisse. Tyes very
minute, The small ear-conch is hairy and entirely concealed by
the fur.  Feeb sealy; toes naked; upper surfaco of metacarpusand
waetatarsus thinly clad with short flat bristly hairs, Tail thinly
¢lad above, thickly below, with short flat haivs. Fur soft and
dense, with a fow longer hairs on the back and sides, becoming

numerous on the rump.

Upper anterior incisors each with a Jateral expansion on the
jnmer side of the anterior cusp 59 as o meet, the proximal surface

of the cusp being coneave; the notch between the anterior and

Lasal cusp very deep. The three intermediate conical teeth on
each sido nearly of equal size, Premolar about equal in section
to the anterior molar, and bhaving the iuner ridge of the crown
divided into two cusps. In the lower jaw the anterior incisors
are elongate and much turned ap ab the end, and the crown of the
premolar distinetly bifid at the summit, '

Colour dark slaty grey above, with the tips of the hairs yich

blackish brown, the terminations of the scattered longer hairs

shining white. Lower parts pale brownish grey, basal portion of
hair ashy grey below, dark leaden grey above. Hair on the upper

surface of the feet brown. Tail dark brown above, white below.

Dimensions. An adult female measured: snout to vent 4:35
inchos, tail 3:05, hind foot without claws 0-75, height of ear from
ovifico 0-27, Jerdon gives larger measurements, head and body
5 and 6 inches, and I possess skins that measure this. The skull
of o smuall female measured 0494 inch in basal length. :

Distribution. South-eastern Himalayas, and the Khakhyen hills
north of Burma, at elevations, so far as is known, of from 3000 to
5000 fest. Not recorded further west than Sikhim, where it is
not rare.

Habits, The Himalayan water-shrew inhabits the banks of

| .streams, and has been observed by Anderson running over the

stones in the stream-bed and plunging freely into the water. It
doubtless swims well. Tt is said to feed on waler insects, aquatic
larv, tadpoles, small fish, &e., like Crossopus Fodiens of Burope.

| The other species of this genus, . platyoephalus, inhabits Japan,

A black shrew was noticed swimming in water by Col. McMaster

near Nagpur, but no specimen collected (see ¢ Notes on J erdon’s

Mammals,’ appendix, p. 215). The animal is probably an unde-
seribed form,

Glenus NECTOGALE, A. Milne-Edwards (1870).

Aquatie. No external ear-conch; ears valvular. Teet large,
broad, scaly, fringed with coarse white hairs; toes webbed ; pads




= oh the Holes of €16 feut enlunged into broad disks, Tail long, with |
terminal portion of the upper surface ; last third of tail compressed,
il g ] 11 53 :

fringes of white hairs on the sides and Jower surface and on the

Teeth white : i -;’-:-. e. =hlpm. 1= m. g0y = 26,88 in Cre-l

o 0
cidura, » _ .
This is a more thoroughly aquatic form than its near ally
Chimarrogale.  Only one species is known, f

132. Nectogale elegans. 7'he T'ihetan Water-Shrew,

Nectogale elegans, A. Milne-Edwards, Comptes Rendus, 1xx, P 341 '
(1870): dd. Rech, Meom, p. 266, pls. 89, 89 A5 W. Blanford, P, 4.
8. B, 1876, pa 198,

| Eye very small.  Snout covered with fur as thick as that on the
body, Hind feet large and brond, double the length of the fore

foet, naked above, only the terminal phalanges free from the web |

and fringed with hairs like those on the sides of the feet, white,
coarse and flattened, and nearly % inch long, or twice the length
of those in Chimarrogale, A fow scatbered coarse hairs on the
upper surface of the metacarpus. Hair fringing the fore feet
short, and no fringes to the toes, but the disks beneath the sole
are similar to those on the hind feet. Tail well clad above with
short flat hairs, dtmseiy elad with similar flat hairs below, which
form fringes. There is one along each side of the bagal third of
the tail, the two unite and form a median inferior fringe for the
remaining two thirds, along each side of which is a lateral fringe, |
dying out towards the end, where the tailis distinctly compressed,
whilst on the terminal porbion there is an upper median fringe.
Fur extromely dense, soft, and long, evidently adapted for a cold
climate, with conspicuous longer hairs on the back and sides,
becoming most numerous on the rump. L
* Qolowr rich dark brown above, the longer hairs glistening white;
upper Jip, chiu, throat, and breast whitish, passing into light brown
on the abdomen and flanks, but the line of division well marked in
front of the fore limbs. Tail whity brown above, white belotw.
The fur when wet is iridescent. ' -
Dimensions, Head and body 36 inches, tail 4, hind foot 1,
extreme length of skull 1. :
Distribution. Tibet.  Yirst fouvd by Pere David in Eastern
Tibet, then a specimen was procured by Mr., Mandelli from the
Sikhim frontier. 1 onee saw a small mamral, probably this
species, swimming in a deep stream at 15,000 feet above the sea,
near Momay Samdong in Sikbim, Thiy shréw is evidently an
inbabitant of high elevations, and mway hereafter be found in other
parie of the bigh Himalayas and Tibet. Wik
Habits. Bvidently Nectogale, frow its structure, is thoroughly
aquatic. The enlarged disk-like pads of the feet are believed by
A. Milne-Edwards to be employed as suckers, and to enable the
animal to hold on to smooth rocks or stones in a stream-bed,



| GALEOPVINECIDE,

Suborder DERMOPTERA.

This suborder contuing hut a single family, represented by only
one menus. The connexion with the Ingectivora is hob very
obvious, and the view, already noticed, that the Dermoptera should
rank as a distinet order has much in its favour,

Family GALEOPTTHECID/.

(ienus GALEOPITHECUS, Pallas (1780),

Tt will o convenient fo give all the characters of this anomalous
msmmal andey the head of the genus. The flying lemurs, as they
are called, are animals about the size of & small domestic cat,
© having a rather long head, well-doveloped tail, and slender hubg.

Fig. 70.—Lower incisurs of Galeapitdecus. | (Guidety the Clalleries of
Mammalia, British Museum, 1885.)

An expansion of the skin connecting the linibs beging from the
side of the throat, extends all along the neck, body, and tail to
the tip, and forms a web between dﬁ the toes which are included
in it to the base of the claws, The whole forms a parachute, by
 the aid of which the arimal glides from tree to tree. Something
wimilar is found in fying squirrels and in some other mammals an
a fow lizards, but in none is it so fully developed as in the present
genus.: . _ : '
Dentition : i, ; c. ::‘1, pm. %}g, m. iﬁa . The upper incisors
are quite at the side, all the terminal portion of the upper jaw
being toothless. The unterior pair of incigors are compressed and
subpectinate, with one root. The socond ineisor ‘and the canine
are similar to each other in shape, both being compressed and
two-rooted, with a triangular crown terminating in a mediwn
point.  Premolars and molars phree-rooted.  Anterior premolar
with two principal cusps.  Second premolar and all the molars
similar in shape: the crown semioval in goction, with the convex
side inwards, and sharply tuberculate around a central hollow,
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. and anterior premolar much like upper canine; second premolar

‘elongate and tuberculate ; lower molars very similar to the upper,

but with the convexity towards the outside of the jaw.

Skull broad, muzzle rounded and blunt, rim of orbits projecting, .

postorbital processes broad, zygomata strong ; palate terminating
posteriorly in a median point, from which a ridge runs backwards.
in continuation of the narial septum and divides the mesopterygoid
fossa. The bulle are completely ossifiad, !

The radius wnd ulna sve united distally, the tibia and fibula

distinct throughout. The yertebral formula is: C.'7, D. 13-14,

L. 5-6, 8. 5, C, 15-17, _

The ears are rounded and of moderate size. The feet have a
naked, very flat, non-tuberculate sole.  Claws sharp, much com-
. pressed, and curved. Mammwe 4, all pectoral. Theve is a large
CEeU. i

This remarkable animal has been referred by different naturalists
to the bats and lemurs; bubt it has really no affinity with the
former, and but little with the latter, from which it is separated by
the form of its brain, the structure of the skull and teeth, and the
deciduate discoidal placenta. ;

- Two species are known—one, &, philippinensis, peculiar to the
Philippine Islands ; and the nriginﬂ,{aty.pe, (. wolans.

133. Galeopithecus volans. 70s flying Lemwr.

Lemur volans, L. Syst. Nat. 1, p. 45 (1776),

Galeopithecus volans, Pall, dcte Acad. Se. Petrop. iv, p. 208, pls. vii,
vili (1780) ; Horsf. Cat. J- 263 Bigth, 7. 4. 5 B vt b 438,
xxii, p. 411 ; d. Cot. p. 19 ;

Gnlet:;ithucus temminckii, Waterhouse, P. Z. 8. 1838, p. 119; Cantor,
J.oA. S Bixy, p 177, ' j

Kubong, Malay.

Fur short, very fine and soft. Canines and the outer upper
in¢isor and first lower premolar with low erowns. Anterior upper
incisors trilobate (sometimes with four lobes).

Colowr above varying from dark greyish brown to pale chestnut,
always overlaid, mottled, and blotehed with silvery white ; lower
parts light brown, more or less rufous. Younger animal much
variegated, and with welldefined white spots on the side, The
dorsal fur is generaily (not always) dusky af the base ; the greaten
part of the length is whitish, a subterminal ring blackish brown
(varying to chestnut), and the tip white. :

Dimensions. A male measured, head and body 16 inches, tail 9.
A skull is 275 inches long in.basal, 2'9 in extreme length, LY g0~
mati¢ breadth 2. bl

Distribution. The Malay peninsula, extending north to Mergui
in Tenasserim, where it was obtained by Capt. Berdmore, and to
Siam, also Sumatra, Java, and Borneo.

&

Lower incisors pectinate, the two median paivs very deeplf Wl
cleft like eombs ; outer pair rauch less deeply ent.  Lower canine




gl U GALBOPITHECTD A
STy abits. Vhis species: s of course drhoveal, and by means of ibs
parachute can throw itselt from one tree and glide through the
air to another at @ considerable distance.  Wallace reldbes thab
he saw one pass from one tree to another 70 yards distant, with
w full of only one in five ; and he remarks that the animal must

Fig. T1.— Galeopithecus volans. (From & drawing by Col. Tickell.)

have some power of guiding itself in the air, as otherwise it could
not alight on the trunk of the tree to which its flight is directed.
It is entively nocturnal in its habits, and is said to remain hanging
on the stem or branch of a tree head downwards during the day,
‘ite peeuliar mottled coloration being very gimilar to that of the
hark.

Galeopithecus is said to be purely herhivorous, feeding on lesves
and fraits. It has but one young one gt a time.




Order CHIROPTERA.

Volant mammals, having their fore limbs specially modified for
flight. The forearm consists of a rudimentary ulna, a long curved:
radius, and a carpus of six bones supporting a thumb and four
grenfly elongated fingers, bebween which, the sides of the body,
and'the hinder extremities a thin expansion of the integument
(the wing-membrane) is spread out. The knee iz directed back-
wards, owing to the rotation of the hind limb outward by the
wing-membrane ; a peculinr elongated cartilaginous process (the

caleanenm), rarely rudimentary or absent, arising from the inner.

side of the ankle-joint, is directed inwards and supports part of |

Fig. T2.-.-Bkeief,on and Volar Merabravies of the Noctule Vesperugo naetula),
half nat. size.. (Flower, Art: Mamwialia, * Encyelopredia Britinnica.)

¢, elaviele; A, humerns 5 . vadivg; w, ulna (rudimentary) ; d’, st digit or
0 opellex; diA, 42, dY, 4 other digits aupl‘norﬁng w.in., the wing-membrans ;
iy, e, maetacanpal bones; phY, ph? phls, first, second, and thivd phalanx of
third digit; @n., antebrachial membrane: £, femur; £, tibias £, fibula
(ruclimentary); ., caleanowmn or ealear supporting i, the interfemoral
membrans . ped,, post-ealeaneal lobs. R

the posterior margin of an accessory membrane of flight, extending

from the tail or posterior extremity of the body to the hindes

limbs (the interfemoral membrane).  The penis is pendent, the
T

i




étes abdominal ot 'iuguiu'al.;. the:’mﬁmmary" slands thorééic,' and

generally post-axillary ; the uferus simple or two-horned ; the pla-

centa discoidal and deciduate ; and the smooth cerebral hemispheres
do not extend backwards over the cercbellum. The dental series
consists of four kinds of teeth : incisors, eanines, premolars, and
molars; and the dental formuly never exceeds i. %, e ,L:-%, pm. g-"«“'__-g' -
m. 5,5= 58 teeth (Dobson).

Besides the  wing-membrane” and ¢ interfemoral membrane,”
there is . smaller membrane in front of the humerus and forearm

called fhe ““antebrachial membrane.” The relative position of the

different membranes, and of the bones supporting the wing-mem-
brane, is shown in the accompanying woodeut (fig, 72).  The
manus or hand is always composed of five digits ; of these the first

(or thumb), fourth, and fifth consist each of a metacarpal and two

osseous phalanges, in the second and third the number of phalanges
vavies slightly, The first digit or thumb is partly free from the

‘wing and always terminates in a claw. The hind limb is but

poorly developed, .

Few, if any, animals have so delicate ‘a sense of touch as bats.
In Spallanzani’s experiments, bats deprived of the power of seeing,
hearing, or smelling, flew through a room, carefully avoiding the

" numerous threads that were stretched across it.  This sense of

vouch, so acute as to feel the slightest movements of the air, is
probably chiefly exercised by the wing-membrane, the greatly deve-
loped ear-conch, and, in the leaf-nosed bats, by pecubarly formed
expansions of integument around the nostrils. ~ In several families
of insectivorous bats, & process called the tragus arises inside the
inner or anterior margin of the ear (fig. 78), whilst a lobe at'the
base of the outer margin opposite the tragus, and known as the
antitragus, is sometimes of considerable dimensions. ‘I'he ears are
extremely mobhile,

Bats vary in their powers of flight almost as greatly as birds do,

. Fig. 78.—Xax of Vesperugo abranus,,
0M., Outer margin; {7, inner margin ; £, tragus; of,, antitragus.

those with long narrow wings being much swifter than the short-
winged forms, The species of stronger flight appear, as a rule,
earlier in the evening, even in some cases before sunset, and may
often be seen hawking insects in company with swallows and




wifts, high 1n the air. . Several kinds of  Pesperugo, Miniopters,

Megaderma, and Nyeticejus may be cited amongs the switter
fying forms. = On the other hand, the species of Rhinolophide and

those helonging to the genus Vespertilio have a comparatively slow

flight and rarely rise far from the ground. They appear as a rule

later in the evening, and only in fine weather. Some of the

Jonger-winged bats, especially the species of Visperugo, are easily '
«cistingnished on the wing by the quickness with which they
change the direction of their flight. More observations of the

flight and habits in general of Indian bats are needed.

From the weakness and reversed position of the hind limbs,
bats are unable to walk like other maramaly, and when, from
any cause, they are induced to descend to the ground, they
make most awkiward attempts to progress on all fours, their
thumbs being mainly used in locomotion. By means of the
claws on the toes and that on the thumb, they can elimb up
any uneven sloping or vertical surface. When ab vest they
suspend thmnsuF
buildings, . &e,, ‘and. remain hanging ‘head downwards, ' ‘When
moying about, they also hang by their thumbs. The young one
is carried by the mother until nearly her own size. Usually one
18 produced at a birth, but at most two. Amongst many bats the
gsexes live apart except at the pairing-season,  As in the Primates,
the females have only two pectoral teats, but in cerbain fumilies
a pair of nipple-shaped appendages are developed in the inguiual
region. '

Lu temperate regions bats hibernate in the winter, a number
of them being frequently found hnddled together, Some observers
have supposed that no hibernation takes place in India; but the
insectivorous forms, in Northein India ab all events, are but rarely
seen abroad during the cold season, though the Pleropide ave as
active a8 af other times. _ '

Bats were by Linnw®us classed amongst the Primates, and, nnbil
recently, many naturalists assigned to the Chiroptera a very high
position amongst Mammalia. It has, however, heen shown that
the true position of bats iy next 6o the Insectivora, and that both,
with their poorly developed brains, are of inferior grade.

A complete account of the order has been published by Dobson
in his ‘ Catalogue of the Chiveptera in the Collection of the
British Museum,” from which work and the same author's ¢ Mono-
graph of the Asiatic Chiroptora’ the following deseriptions of the
Indian members of the order are chiefly taken. _

The bats are by Dobson and others classed in two principal
divisions called suborders, but not distinguished by characters of
similar importance to those which serve to separate the Pinnipedia
from  Fissipedia in Carnivora, and the Dermoptera from the true
Insectivora,  The tirst of these suborders includes a single family
of frugivorous bats; to the other belong the five families of
insectivorons Chiroptera. All are thus diserimiuated :—

ne

ves by their hind feet fo trees, or in caves, old|



| OHIROPEERA.

TN ) ! ;
“A Orowns of the molar teeth with a
longitudinal furrovw, not tubercular ;
second or index . finger with | three
Fha]nngea besides  the roetacarpal
wone, and generally terminating in
4 elaw (in all Indian genera except
Eonyeteris); the two margins of each
- ear-conch meeting at the base, Fru- | =
givorous. .00 L R e g I O P TR A
Pteropodiciae.

B, Crowns of the molar teeth acutely
tubercular, with trangverse finrows |
second ovindex finger with a single
rudimentary phalanx (in Rhinopoma
only with iwo phalanges) and claw-
less: the two margins of each ear-
conch wising ' from  the Tead
separately, Caroivorous, and, for
the most part, insectivorous .., ... I MIoROCHIROPTERA,

. Tail containgd within the inter- |
fomoral membrane, or very liftle
(produced beyond its hinder mar-
gin.  First phalanx of widdle
finger extended, in repose, in a
line with the metacarpal bone.
o' Tragus none, a eomplicated nose~
Yeaf licdiay R e .. Rhinclophidse.
. Tragus pregent, a nose-leaf ., ., Nycteride.
¢'. Tragus present, no nose-leaf . . .. - Vespertilionidae.
b,! Tail ‘perforating the interfemoral
membne and appearing on its
upper surface, or produced con-
sidorably beyond the truncated
menbyane ;  first phalanx  of
middle finger folded, in repose,
on the dorsal surface of the meta-
corpal hone, :
a's Two osseous phalanges (besides
metacarpal bone) in middle
finger,  'Tragus distinet, no

3 nose-leal L....v.. 00,0, Emballonuridse.
. Three phalanges in middle linger. Phyllostomatide
(Amorican).

All of the families except the Phyllostomatide ave ropresented in
India.

The measurements of batis are in almost every case taken from
‘specimens proserved in aleohol, Likeall other mammals, bats vary
considerably in their dimensions, the figures quoted being, when
several measurements are available, those of an average specimen.

Bats are known generally as Ohamgidar in Hindi ; Shab-par or
Shab-parek in Dakhani ; Chamgiddri, Bengali; Chidgu at Bha-
gulpur ; Chett bardwi in Ho Kol; Gubbelai or Jiburai, Telegu ;
Kanka-pti, Conarese ; Vulhd, Cingalese; Phiyw longtd, Bhotia ;
Brin, Lepcha; Soshiro, Phakarang, and Sepéha, Naga. These
names are used for all species of Microchiroptera.




Suborder MEGACHIROPTERA.

Pamily PTEROPODIDA.

This family consists of the fruit-eating bats, the iargest of

which are commonly known in Indin as flying-foxes.  Some

emaller forms, of less conspicuous coloration, are also comprised.
All ave distinguished from other bats by the characters of the
molar teeth, with longitudinally grooved erowns, by the bony |

palate being continued, narrowing slowly backwards, behind the

Jast molars, and especially by the form of the ear, the margins, of

which meet before they reach the head, so that the whole margin i

~forms & more or less reguiar oval ring, whilst in all insectivorous |
bats the margins arise independently fronmi the head. As arule, '/
too, the index finger terminates in a clavw, Bonyeteris spelea heing
the only exception to the rule found in the territory of British
India. :
The following genera oceur within the Indian aves :—

A, Tongua moderate ; inner margin of nostril project-
iy; a claw to index finger,
o tail, hind neck and shoulders  generally
Tl pelen tham Back S T Prurorus,
b A tail generally present; upper parts of one
colowr thronghout, -
a'. 5 teeth in upper molax series, 6 in lower ... . XANTHARPYIA,
0.4 teeth in upper molar sevies, 5 in lower .. .. CYNORTRIUS,
B. Tongue very long; vo projecting maxgin to nostril
a. A claw to index ; wing from base of 4th toe;

.

tail rudimentary .o iia o CARPONYCTRRIS,
b. No claw to index; wing from base of 1Lst toe;
tadl distinet ' .o ou v dbnigiins e s KoNYOTERIS.

All the Ptaropodidee are limited to the tropical and subtropical
regions of the Bastern hemisphere with Australia, none being found
in America.

(tenus PTERO?US, Brisson (1756).

Hize large, exceeding all other bats, Muzzle long ; nostrils pro.
jecting by their inner margins, between which is a deep farrow
leading to a vertical groove that divides the upper lip, and has on
each side a naked swollen border, Second® or index finger with a
distinet elaw; metacarpal bone of third or middie finger shorter
than second finger. 'Wing-membrane from the sides of the hairy

* The thumb, which is free, being classed as the fivst finger,




‘baek, and the back of the second toa Tail none. Hair of the
hind neck and shoulders differont in quality from that of the back,
and generally much brighter in golour, e

Fig. 7_1}. —Skull of Peropus medius.

Dentition: i. 5, ¢ 5 opm. ;{n.;, m. 3= Upper incisors in 4
‘gemicircular row, separated on each side from the canines; lower
outer incisors close to the canines, the moer pair generally
soparated by a slight interval and smaller ; first upper premolars
generally very small and deciduous. .

This genus contains the large fruit-hats commonly known in

India as flying-foxes.

Synopsis of Indian, Ceylonese, and Burmese Species.

A, Forearm (radius) in adults less than 7 inches

long,
el 'E:E;'s pointed, longer than distance from ; |
0y6 60 TUAZLO + 4 oy iivasinnn s irnes P, medrus, p. 267,
b, Tars rvounded, shorter thun distance from
eY6 t0 MUZZIE L (v u i P. nicobaricus, p. 260,
13, Forearm in adults more than 8 inches long ; .
enrs pointed i ciiiiiiiiaan s P edulis, p. 259,

Beyond India the genus Pleropus has o remarkable geograplical
distribution. The majority of the species inhabit the Malay
Archipelago, on both sides of Wallace’s line; the range of the
genus  extending oastward to Samoa, south throughout & con-
ciderable part of Australia (not to New Zealand or Tasmania), and
eastward to Madagascar and the Comoro Islands, but not to

Afriea.
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184, Pteropus medins.  {'he Indian Fruit-Bat or Flying-Fow,

* Pteropus medius, Temm. Mon. Mam. i, p. 176 (1827); Dobson,
J A, 8 B.xdii, pt. 2, p. 196, pl. xiv, fi. 1(ear): id. Mon. As, Chir.
p. 18 id. Car, Chir, B..M. p.51; Blyth, Mam. Birds Burma,
p. 14 ; Anderson, Cat, . 1013 Seully, J. A. 8. B. Ivi, pt. 2, p. 236,

Pteropus edwardsi, Horsfield, Cat. v. 98 Kelagart, Prod. p. 27:" )

Adams, P. Z. 8. 1858, p. 5133 Blyth, Cat.p. 20; Jerdon, Mam.
p. 18 FHutlon, P. Z. 5, 1872, p. 691 5 nec Geoffv.
Pteropus lencocephalus, Hodgson, J. A, 8. B. iv, p. 700 (1835),
Pteropus assamensis, MeClolland, P. Z. 5, 1839, p. 148,
Prévopus kelaartii, Gray, Cat; Monkeys, Lemurs, and Fruit-caling
Bats B, M. p. 104 (1870). j .
Gadal, Barbagal Bddir, Pata debli, H.,; Bddil, Beng.; Warbagil,
Mahr.s  Toggal bdwuli, Con,; Sikat yelle, Wadari; Sikurvay, Tél;

Barvaly, Mal.; Loco-vaola, Wawal, Cing.; Leng-tshwai, Leng-nek, =

Burmese.

Ears naked and acutely pointed, their length exceeding the
distancs from the eye to the end of the nose; the onter margin
concave near the tip. Nose naked above., Fur of hind-head,
neck all round, shou{ilers, and breast woolly, coarser and longer
than that of the back. There is o narrow hairy band above the
wing-membrane behind the humerus and part of the forearm, and
the interfemoral membrane is covered with hair above except
near the edge. In males there is generally a circular tuft of rigid
greasy bairs, bright reddish in colour, on each side of the neck.

Colour. This i5 variable, as 4n all bals. The head is generally
reddigh brown, the muzzle often darker and sometimes black; the
hind neek and shoulders paler, generally pale brownish yellow fo
straw-colour; back behind the shoulders dark brown or black,
occasionally with a few white hairs interspersed. TLower parts
yellowish brown, chin and fore neck usually darker, as ave the
region about the vent and the flanks ; sometimes the whole lower
breast and abdomen are dark brown or hlack.

Dimensions, Head and body about 9 inches (varying from 7:5
to 10°5), length of ear from orifice 1-45, forearm 6:6; basal length
of skull 2'7, extreme length 2:9, zygomatic breadth 1¢7. The
expanse of the wings is about 4 feet. Weight 20 to 22 oz

Distribution. Throughout India, Ceylon, and Burma. Not
found in the Himalayas except near the base, ov as a visitor from
the plains. Rare in Western Rajputana, Cutch, and Sind, and
not known to ocenr in the Punjab. Not recorded east or south of
Burma. . '

Habits. Jerdon’s account is good. He says i~—* During the day
they roost on trees ®, generally in large colonies, Many hundreds
often occupy a single tree, to which they invariably resort if nob
driven way. Towards sunset they begin to get restless, move

% Mickell notices their preference for tamarind tvees, and T thivk he is right.
In Bengal they sometimes remain on bamboos. They hang head downwards,
wrapped in their wings, and precisely rosemble large dead loaves.
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wbout along the branches, and by ones and twos fly off for their
nightly rounds. If water is at hand—a fank, & viver, or the sea—
they fly eautiously down and touch the water, but 1 could not
ascertain if they fook a sip, or merely dipped part of their bodies
Jin. They fly vast distances occasionally to such trecs as happen
to be in fruit. They are fond of most garden fruit (except
oranges, &e.), also ‘the neem, jamoon, ber, and various figs *.
About the early dawn they return from their hunting-orounds,
and the scene that then takes place is well described by Tickell in
an excellent memoir published in the ¢ Caleutta Journal of Natural
History ' T, from which I extraet the following : ¢ From the arrival
of the first comer until the sun is high above the horizon, a scene
of incessant wrangling and contention is enacted amongst them,
“as each endeavours to secure a higher and better place, or to eject
a neighbour from too close vicinage. In these struggles the bats
hoolk themselves along the branches, serambling abount ¢ hand over
hand ” with some speed, biting each other severely, striking out

PIBROPODIDE. |

with the long claw of the thumb, and shricking and cackling | '

without intermission. Each new arrival is compelled fo fly several
times round the tree, being threatened from all points, and when
he eventually hooks on has to go through n series of combats, and
be probably ejected two or three times before he makes good his
tenure. The * alarums-exeursions ™ continue till 8, 9, or 10 a3,
when the bats get sleepy, and hang side by side in peace, fanning
themselves with their wings, which in repose they wrap round the
. head.”” :

According to Dr. Shortt, P. Z. 8. 1863, p. 438, these bats
capture small fish, but Jerdon suspects, and probably with reason,
that the habit of skimming water in the evening has been
mistaken for fishing. = I have often observed this habit: the head
i8 lowered, the animal pauses i its flight, and the water is just
touched, I believe, by the tongue or lower jaw, T have no doubt
that some water is drunk, and this is the opinion of both Tickell
and McMaster. The former says that fiying-foxes in confinement
drink at all hours, lapping with their tongues. = 'T'he latter has
noticed many other bats drink in the evening as well as the flying-
foxes.

The process of eating is also described by Tickell. The bats
hang, head downwards as usual, by one foot, and hold the fruib
with the other, not by grasping, but by striking the claws in like
a fork. The jaws are moved slowly up and down, and the food

* They ave also fond of the fruit of Terminalic cafappa. and are said by
Day to extrack the Kernels, often .utilizing the verandahs of houses as &
vesort whilst thus engaged, and alarming the inhabitants by sounds sugges-
tive of house-breaking. The same writer states that these bats often drink
toddy (palm-juice) from the potsatiached to the trees from which it is collected,
and are tonsequently found intoxicated and helpless beneath the trees in the
morning (‘ Land of the Permanls,’ p. 459). X

i 'Vn{’. i, p. 28,
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POEROPUS,

the tongue protruded. fgd
The numbers in a colony are at times very great, and the trees

on which the bats perch are frequently injured and sometimes
killed. Preropi fly singly, never in a flock, with a steady but not

very rapid flight. Anderson counted, in Calcutta, 70 passing

per miunute, for about half an hour, over a breadth of about

250 yavds, but others could be seen on all sides as far as the eye

could detect them. This was in the twilight immediately after

gunset. McMaster, at Rangoon, counted. with the help oy

friend, 600 passing in five minutes.

Jevdon relates an instance, in the Ghazipur district, of several
individuals heing killed by a hot dry wind, and MeMaster states

the same has been observed at Madras, :
P. mediug has a peculiar offensive mugky smell, by which its

presence in the neighbourhood may often be detected.  This smell

Dobson attributes to the secretion from the glands marked by

coarse haiv on each side of the neck. But these glands are said to

be peculiar to the male, whilst,according to Tickell, the female has
an equally evil odour. )

The power of flight in this species is sufficient to enable it to
visit fruit-trees many miles distant from its resting-place, Stern-

dale records having captured one alive, though tired, ab sea, 200

miles from the nearest land,

The common Indian flying-fox is easily tamed. The flesh is

eaten by many classes of matives of India, and is said by some
Buropeans, who have tried it, to be well Hlavoured and delicate.
The female has but one young (as have most other bats) at a birth,

usually born, according to Tickell, about the end of March or in

April, and carried about by the mother until the end of May or
the beginning of June, by which time the young animal is nearly
as large as its parent. j

135, Pteropns edulis. 7%he Malay Flying-Fow.
Ptoropus edulis, Geoffroy, Ann. Mus. xv, p. 90 (1810); Cantor,
J. A, 8.8, xv, p. 186: Blyth, Cat. p. 201 Dobson, J. A. 8. B. xlii,
pt. 2, p. 199, pl. xiv, fig. 8 (ear); «d. Mon. As, Chir. p. 20; id.Cat.
Chir, B, M. p. 493 dnderson, Cat. p. 100, '

Kldang, Malay,

The largest bat known, the size being larger than that of £, medius.
Fars naked, acutely pointed, longer than the distance from the
eye to the end of the nose, narrower than those of £. medius (the
breadth being only half the length), upper outer margin but slightly
concave. The wing-membrane arvises farther from the middle of

the back, and the hairy back is much broader, otherwise the dis-

tribution of the fur is similar,
Colour generally similar to that of P. medius, but rather darker.
Head and breast rufous-brown, varying in tint; hind neck and

Tiften off in large mouthuls, both cheeks being crammed full and 7




a
| sometimes bright rufous ; back dark hrown or black with a mixture
f ~of grey hairs; lower parts either rufons-brown throughout, or the
f lower breast and abdomen mnearly black with an intermixture of
| grey, Some specimens. ave black thronghont. . :
LDimensions. Head and body 12 inches, ear from orifice 1:75,
 forearm 8:8; bnsal length of skull 8, zygomatic breadth 1-75.
The expanse of the wings is fully 5 feet. - ]
Distribution. The Indo-Malayan subregion (Malayan Peninsula,
Sumatra, Java, Borneo, Philippines, &e.), extending, it is said,
[ to the Nicobar and Andaman Islands, and perhapy into Southern
i Tenasserim, a spevimen from Mergui, in bad condition however,
(" haying been referred to this species by Blyth. 'This species was
{0 obtained by Aunderson in the Mergui Archipelago.
i - The habits ave similax to those of P, mediug,
|
f
1
I
i
i

186. Pteropus nicobarious, The Nicobar Flying-Foz.
‘Pteropus nicchavicus, Fetzinger, Sitzh, Wien. Ak, xlii, 1861, p. 389
no description) 3 Zelebor, Novara, Reise, Siiugeth, p. 11 (1808) 5
Dobson, . A, 8. B, xlii, pt. 2, p. 198,)})1. xiv, £, 2 (ear) ;' id.
xﬁtiﬁé. As. Chorl p. 175 4d, Cat, Chiv. B. M. p, B4 Anderson, Cat.
0 pa 103, .
. Pteropus melanotus, Blyth, Cat. p. 20 (1863) (no deseription). |

Size of P. mledius,  Ears naked, short, rounded at the tip, their
“breadth when laid flat about three-quarters of the length, which
15 less than the distance from the eve to the end of the nose.
Wing from the back and distribution of fur as in P.medivs. Skull
rather shorter and broader.

| | Fig.715.—Head of Pleropws micobaricus. (Dobson, Mon, As. Ohir.)

Colowr, In males the coloration is sometimes as in P. mediug,
‘but generally darker; head dark brown above and below: hind
neck and between shoulders rufous to yellowish brown; back
dark brows : lower parts brown, paler in the middle of the abdo-
men.  Young males and females often intensely black throughont,
or with only an indication of the pale collar.
 Dimensions. Head and body 9 inches long (varying from 8 to
10+5), ear 1:05, fovearm 65 ; total length of skull'3, basal length
27, zygomaltic breadth 1-4 (Zelebor).




| XANTHARPYIA,

rensis, Peters) from Pulo Condore; Java is also given by Dobson. |
A skall is recorded in Anderson’s ¢ Catalogue’ from Mergui, bub
the locality is very doubtful, as the history of the specimen is |

unknown,

Genus XANTHARBYIA, Gray (1843).
Syn. Fleutherura, Gray (1844); Cynonycteris, Poters (1852),

Nize moderate, muzze long; nostrils projecting by their inner
margins, between which is a wide furrow, leading to a broad
groove across the upper lip ; the margins of this groove are naked,
but less swollen than in Preropus. Second or index finger with a.
distinct claw ; mefacarpal bone of the middle finger as long as
the index finger or longer. Wings from the sides of the hairy

el Distribution, Andathan and Nicobar Telands : a variety (P. condo-

back and from the base of the second toe. Tail short but distinet. it

partially included in the narrow interfemoral membrane.  Fur of
the back and shoulders of the same colour and quality throughout.

Dentition : i. i C. E{:, pm. ;';:, m, ‘;:_“2

This genus and the next three are distinguished from Pteropus
by smaller size and dullsr coloration.

Only a single species is known within Indian limits. The genuns
ranges throughout Southern Asia, extending eastward into the
Malay Archipelago and westward into Africa.

137. Xantharpyia amplexicaudata. 7%e fulvous Fruit-Bat.

Pteropus amplexicaudatus, Geoff Ann. Mus. xv, p, 96 (1810).
Pteropus leschenaultii, Deswm. Mam, p. 110 (1822) ; Kelaw't, Prod,
. 37, Blyth, Cat. p. 213 Jerdon, Mam. p. 19 -

Pteropus pyrivorus, Hodgs. J. A, 8. B iv, p: 700 (1835),
Cynonycteris amplexicaudatn, Peters, MEB. Akad. Berl 1867
p. 8655 Dobson, P. A. 8. B.1872, p.154; . J. 4. 8, B. xlii, pt. 2,
p. 202, pl. xiv, fig. 8 (ear) ; id. P. 4. 8 B. 1878, p.110; id. Mon,
As. Char. p. 29 5 wd. Cat, Chir. B. M. p.72; Anderson, Cut, p. 103,
Seully, J. A, 8, 8. lvi, pt. 2, p. 257, ]
Ears almost naked, oval, rounded af the tip ; outer margin with
a distinet though small convex lobe at the base.
- Furshort. First upper premolar minute, equally
distant from the canine and the second premolar.

Colowr of fur brown, varying in tint, the lower
parts duller than the upper.

Dimensions. Length of head and body 5 inches,
tail 07, forearm 335, ear from orifice 0-75;
total length of skull 1'5, zygomatic breadth 0-9.

Distribution. Throughout the greater pact
of India, Ceylon, and Burma. This species
18 recorded from the Himalayas (base only),

HIERS
Fig. 7ti—Ear of

X, amplevicandate. . s oL ;
Dobson, Mon. As, Sind, Singhbhoom, Madras, Trichinopoly, Ceylox,

hir.) Pegu, and Moulmein, but it is not commonly
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a8 .a broad furrow.

1 PINROPODIDE, |

194 with and appears o bo of Tocal distribution. Tt extends on”
he west to the Persian Gulf, where 1 obtamed specimens, on the
east. and south-east throughout the Malay Archipelago to the

. Philippines and Timor,

Mabits.  This is, in many cases at all events, a cave-haunting

| bat. I shot several in the Jarge salt-caves of Kishm Island, Persian

- Gulf, where it abounded, and Mr, Murray found it in old tombs

andin eayesnear Karachi. An allied species, X. eguptiaca, inhabits

‘the chambers of the Pyramids and has been found in a'cave in
Pnlestine. FOHR )
Like the other froit-bate, this animal is very voracious and

i ‘possesses great powers of flight. | According to Hodgson, it has
© been known to fravel 80 or 40 miles and 1o retmrn in o single night.

' "Scully has shown that bats of this species, visiting the Nepal

Valley, probably come from the Nowakot district, only 16 miles
. distant, not from the plains, as Todgson supposed.  Dobson was
informed that near Moulmein a colony of X. umpleaicaudita was

\, found to feed on mollusea left exposed by the tide.

Genus CYNOPTER&S, . Cuy. (1825).
Syn. Pachysoma, Geoflr, (1828). .~

Muzzle much shorter and blunter than in Pterepus or Xanthar-

pyia; nostrily projeei‘-irf by their inner margius, between which

shallow verfical groove crosses the

middle of the npper lip and bas-bioad neked marging. Index

finger with a distinet claw ; metacarpal bone of the middle finger

a8 long as the index finger or longer's wings from the sides of the
hairy back and from the base of the first toe.

e o Bl W Ve
Dentition in all Indian forms : i. 3, ¢. 75, pm. 55, m, i

This genus is found thropghout the Oriental region.
Synopsis of Indian, Ceylonese, and Burmese Species.

A. Tail present. ;
@, Base of oater margin of ear-conch straight
or faintly convex,
a’y Lars nearly double the length of the
muzzle and wargined with white . ... € marginatus, p. 268,
', Ears not much longer than muzzle and
with white borders /[0 /ol Ll. oo G brachyotug, p, 264.
¢'. Lars not much longer than muzzle,
without swhite border, ., ... ioay ., Cuschierzen, p. 264;
6. Base of outer margin of ear-conch forming _
a distingt vounded projection. . ... ..... € brackysome, p. 264,
I Ol Cadll o e D e i s SR S C. blanfordy, p. 265,



. Ann, Mus. xv, p. 57 (1810), |

 Pteropus mﬁ'rgindtué-, Geo {
p.' 965 Cantor, J. A. 8 B, xv, p 187 Kelagrt, Prod. F’. 83
Jerdon, Mam, p. 20 ; Hubton, P. Z. 8 1872, p. 693 ; Lobson.
J.A. S B xlii, ple 2, . 200, pl. 3iv, £ 4 (ear); dd. Mon. Axiat.
Chir. p. 24; . Cal. 8?1
Scully, J. A, 8. B. i, pt. 2, p. 280,

Cham-gadili, Beng. ;. Chota badur, H. ; Lengwe, Lenwet, Burm,

Tars nearly naked, rounded at the tip, about twice the distancé itk

from eye to nostril in length, without any prominent basal lobe to

(W

Wig. 77.—Ears of = A, Cynopterus marginatus; B, C. braohiyotis ;
0, C. soberzem.  (Dohson, Mon. As. Chir.)

the outer margin, First upper premolar minute, in the middle of
the space between the canine and the second premolar, and
slightly on the outer side of the tooth-row.

Oolowr brown, very variable in tint, generally snuif-brown or
umber-brown, but some individuals are ferruginous or yellowish
brown, others dull grey-brown. Males, especia%
season, have a collar of stiff reddish-yellow ar rusty-brown hairs.
Outer and inner niargins of ear-conch and sometimes the whole |
margin to the tip white. ' \

Dimensions. Head and body 4-4 inches, tail 04, ear from orifice
1, forearm 3 ; skull, total length 1°45, zyegomatic breadth 095,

Distribution. Common throughout India from the base of the
Himalayas to Lake Comorinj also Ceylon, Burma, the Malay

Peninsula and Archipelago to the Philippines. Not known fo

ocenr west of Sind, where, however, it iz by no means race,

Habits. This bat is found on trees in the daytime. I have

observed it solitary in forest, but Jerdon states that it roosts in’

companies on the folded lsaves of plantainy, Palwyra palms, and -
other trees. Tickell records having oceasionally met withit in

caverns and in hollow trees. It lives entirely on fruit and is
extremely destructive to plantains, guavas, and mamgoes. Its
voracity is mentioned by almost every observer. = Oune instance

will suffice. Dobson gave to an individual in Calcutta a plantain =
weighing, with the skin removed, two ounces. The whole frait® » /|

was consumed in three hours, whilst the bat, when killed ne”
morning, weighed only one ounce.

Cynopterus murgioatus, Blyth, J. A. S. B, xiil, p. 479; A
E‘J i dd. Mam. Birds Burma, . 15 ; Biiot, Mud. Jowry L 8. %y | i

in. B, M. p. 81; dndersom, Cut. p 1041

ly in the breeding~ '

|
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// f-1[-9:-1:11. notes that the flicht of this species is particnlarly lig
2 oand buoyant, very different from the direct heavy flight of Pleropus,
i - but the general manners and voice of the two are very similar.
1‘-‘ 139, Cynopterus brachyotus. Zhe dudaman short-nosed.
¢ WL ; 0 Pruit-Bat, _
t - Cynopterus brachyotis, 8. Miiller, Thidsch, Natwwr, Gesch. v, p. 146

(1830),

Cynoptorus marginatus, var, andamanensis, Dobson, J. A, 8. B. xlil,
Pt 2, p. 201, pl. xiv, ﬁ]g;]li (ear).

Cyno%tems brachyotus, Dabson, Mon. s, Chir. p. 205 Seully, J, A.
8. B, Ivi, pt. 2, p. 230, '

This resembles the previous species in all respects except in
L0 having much smaller ears, which measure frormn the orifiece O°7
0 Tistead of 1inch, ' :
 Dimensions of a female: head and body 37 inches, tail 0:4, ear
as above 047, forearm 2-6. _ - Jihs
- Distribution. Andaman Islands and Borneo, Seully ‘states that
two specimens, obtained by him in Nopal, agree with this form in
‘the size of the ears. /

-

40, Cynopterns scherzeri. 1%: Nicobar short-nosed Frut-Bat.,
. Pachysoma scherzeri, Hitzinger, Sitzungsh. Wien. Ahad. xlii, p. 390
({gﬁl} (no deseviption); Zelebor, Novara, Reise, Siugeth, p. 18
(1868).
Oynopteras scherzeri, Dobson, J. A. 8. B, xlii, pt, 2, P 201, pl. xiv,
fig. 6 (ear) ; @, Mon, As. Chir, p. 26 ; id. Cat. Chir. B, M. pe 84 ;
Anderson, Cat. p. 108, |

Kars naked, rounded at the tip, without any distinet basal lobe.
to the oufer margin, and but slightly exceeding in length the
distance from the eye to the nostril. Muszle broader than in
C. marginatus, and frontal region narrower. ' '

Colour dark brown. According to Dobson the ears have no white
edges, but I think thers are traces of white on the innee margins
of the ears in a British Museum specimon, ;

. Dimensions, Head and body of a female 37 inches long, tail
0+65, ear from orifice 06, forearm 2-7.

Dustribution, The types were from Capr-Nicobar Island, where
the species was found on the leaves of cocoa-nut palms by the
‘ Novara’ Expedition and subsequently by Dy, Stoliczka and others.
Another specimen, apparently of this form, from Timor, i¢ in the
British Museum. '

141. Cynopterus brachysoma. Z%e thick-bodied Fruit-Bat,
Oynopterns brachysoma, Dobson, J. 4. 8. B. x1, pt. 2, p. 260 (1871),
xlil, pt. 2, p. 202, pl. ziv, fig, 7 (ear); id. Mon. As. Chir, P27 ;
id. Cat, Chir. B. M. p.856; Anderson, Cat. p. 106.
Fars rounded at the tip, and furnished with a prominent
‘mded lobe at the base of the outer margin; their length from




g £ % riﬁd&l_'élfi' htiyexoeedsthutuktha wzde from theeyetcth
“hostril.  Body very short and thick.
and completely concealed by the fur, which is long and dense, .

Oolowr slaty blue with a grevish or silvery tinge, tips of the R

hairs sooty brown.

Dimensions of an adult female : head and body 2:9 i’rich‘és,_ tazl !

025, ear from orifice 0°6, forearm j2E Vs
" “Distribution. South Andaman Island, whence a single specimen,
the only one hitherto recorded, was obtained by Dr. Stoliczka, '

142, Cynopterus blanfordi. 7he tavilless short-nosed Fruit-Bat.

Jynopterus bla.ni'mdi; Thomas, Ann. Mus, Civ, Genova, ser. 24, X i
(1891). -

No tail. Only a trace of an interfemoral membrane,  Hars
naked, rounded at the tip, a distinet lobe at the base of the outer
margin.  Xur lopg on the body and legs and especially between
the legs.

Colowr dark brown with a greyish tinge, inner margin of the '/

ear whitish.
Dimensions of an adult female in spirit: head and body 25
inches, ear from ovifice 0°6, forearm 2.
Distribution. Karennee, where specimens were obtained by M,
Fea.
Genus CARPONYCTERIS, Lydekker (1891).
Syn. Macroglossus, ¥, Cuy, (1825) § nec Macroglossa, Ochs. (1816),

Muzzle eylindrical, very long and marrow: nostrils with ‘the
margins not projecting, though a shallow groove divides them. Tn
some cases this is continued as a fine vertical impressed line across .
the upper lip, but generally the upper lip is not grooved ; if; is naked .
and convex in the middle. Tongue very long and atfenuated,
covered with numerous long brush-like papille, Index finger with
a claw, motacarpal bone of middle finger equal to the index finger.
or longer thanif, Wings from the sides of the hairy back and
from the base of the fourth toe; tail very short, quite rudimentary
or wanting. '

Dentition : i & e. 1=5, pm. o= m. =5 The incisors small and
rather wide apart from each other, the molars very small and weak
with low crowns, the first upper premolar scarcely inferior in size
to the second,

But a single species is known.

143. Carponycteris minima. 7he small long-tongued Fruit-Bat.

Pteropus minimus, Geoff. Aun. Mus. xv, p. 97 (1810). Sl

Muuru%msaus minimus, Blyth, J. A. S, B. xxviil, p. 208; . Cat.

91 s dd, Mawm. Birds Burma, p. 155 Dobson, J. A. 8. B. xlii,

pt. 2, p. 205, pl. xiv, fig. 11 (ear) ; od. Mon. As, Chir. p.84;
ad. Cat. Chir. B. M. p. 96; Anderson, Cat, p. 107.
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 Fig, 78 ~Bar

longer than from the eye to the mostril, naked,
ronnded at the end, the outer margiin with o small
potnted basal lobe,  Nostrils not prominent, Lower
Jaw projecting slightly beyond the upper. Iyes
large. fnberorbibal membrane very narrow. Kur
Gng. J i, ) 1 ..
Colowr Tight brown, more or less rufous above,
rather paler and greyer helow. i
Dimensions of an adult female : head and hody 23
of & minime. bches, ear (6, forearm 135, A skull measares
(Dobson, Mon, +:05 in total length and 06 in zygomatic breadth,
Ag. Chir.) This is the smallest of all known £ruit-bats. ;
Distribution. Common in the warm valleys of

Sikhim and extending thence through Burma to the Malay Archi-

pelago and North and West A vstralia.
Habits. This small fruit-bat remains suspended to branches of
trees during the day, and is occasionally found in old houses and

sheds. - It lives on fruit of every deseription.

Genus EONYCIERIS, Dobson (1873).

~ Muzzle long; nostrils not projecting, a shallow furrow between
them, and a narrow vertical groove across the middle of the upper
lip, which is naked throughout the area below the nostrils and the
space bebween them. Index finger without a claw ; m etacarpal bone

. of the middle finger as long as the index finger. Wing from the

gide of the hairy back and from the base of the first toe, Tail

short, distinet, the base contained in the narrow interfemoral mem-

brane. Tongue very Jong and armed with long recurved papille.
Dentition : i. 3, e. }—Ej, pm. 725, m, 5::'—‘: First upper premolar

minute. Incisors small, subdistant, and molars amall, scarcely

elevated above the gum, as in Curponyeteris. J
A single species 1s known.

144, Tonycteris speleea. Dobson's long-fongued Fruit-Bat. :
Macroglossus speleus, Dobson, J, A. 8. B. xl, pt. 2, p, 201, pl x,
figs, 3, 4 (1871), xli, p. 934, a0

Eonycteris spelwa, Dobson, J. A. 8. B.xlii, pte 2, p. 204, pl, xiy,

i ? 10 (ear) ; ©d. Mon. As. Chir, p.83; id. Cat, Chir. B, M. P94 g
_ lythy Mam. Birds Burma, p, 15; dnderson, Cat. p, 106,
Bars moderately large, the tips but little rounded, a small pro-
jecting basal lobe to the outer margin. « Thumb short, the base
of the terminal phalanx included in the membrane, Fur short
and thin. On each side of the anal orifice and a little behind
1t is a small subcutaneous glandular hody. The tongue can be
drawn nearly half an inch from the mouth in spirit specimens;
the papilli near the tip are very long. ' ;

Colowr dark brown throughout, the lower portions sometime”
i ]ittll.‘ p{LlBP. ; vev. ieaves of
el il Cea Bl i aitation,




o jons of an adult’ nw.le. head :md body 4*:: meh
- tml 055, ear fromy ovifice 0:75, foreurm 28.), '
total 1ength of skull 1'45, zygomatic breadth 0
Distribution.  The tvPeq came from the i':;rm
Cayes, Moulmein. Specimens have also heen re-
corded from Cambodin and Java (Dobson, P, 4. 5.
1878, p. 877). . |
Habits, This appears to be a cavern inhabitant
lske Xamhm}:wcs ampleaicandaie. Nothing more oA
is known of its habits, and the uses to which Fig, 70 Bak of
the peculinr extensile {ongue of this genuy and 4 s},,,m!, (Db
of Carponyeteris is applied are unknown. ' son, Mon.As.Chir)

Suborder MICROCHIROP] '_.'*_«;1?4{1_
Family RHINOLOPHID,

P N

A well-developed nose-leaf, consisting of foliaceous skiri-)
around the nostrils, which are situated m a depression on the
surface of the muzzle. ~Harg large, generally separated ; no tragus.
Two phalanges in addition to the metacarpal boue in the mididlo
finger, index finger consisting only of the metacarpal.  Premaxillary
bones rudimentary and auspeudetl from the nasal cartilages.

The upper incisors, two in number, ave qluﬂt, rudnnenfm- ; the
first upper premolar minute ; the molars well developed, with acute
W-shaped cusps.  The lower incisors are tricuspid.  The milk-teeth
are absorbed before birth.

The skull is large, the nasal bones much expanded, The females
have two nipple-shaped prominences in front of the pubis *, Tail
distinet, produced to the posterior margin of the interfemoral
membraue.

The very complicated nasal appendages consist of three paur Ls,
generally to be traced (fig. 80, p. 268). (1) The flat anterior nose-
leaf, generally horseshoe-shaped, which more or less covers the sides
and anterior extremity of the muzzle, and includes the nasal aper-
tures, between or bebind which (2) a median process or vidge, the
central nose-leaf or sella, is placed ; whilst more posteriorly on
the face (3) the terminal or pesterior nose-leaf arises vertic ally
from the forehead, or extends backwards between the ears. 'Phe
surface of the pnattmor nose-leaf is generally divided into celis hy
ridges, transversely arvanged in Rkinolophus, longitudinally 111
Hipposideris. ;

These are the most highly orgummtl of insectivorous bath..'

i rlhese pr.vlmh]y represent the inguinal teats of other Mnnmmla Cantor,
T ACB. B, xv, po182, records that n female Hipposiderus, rlulmg lnetation
of llum,e m;;unml nnl‘a tauch l.ir;,m than the ofher.  The \roullg

i ; “nees,



