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THE GEQOGRAPHY OF MAMMALS.*
By W. L. SCLATER, M.A., F.2.58.
No. V.—Tre Ormesrar. Reclox.

S8ecT. 1.—BousbariEs oF THE ORIENTAL REciox.

TaE Oriental is the smallest of the six regions into which the Earth has been divided
for the study of zaolagical distribution. On the west it includes the great peninsula
of India and its attendant island of Ceylon. Jts boundary on this side iz probably
the Suleiman rapge of hills, though the fauna of Western Sind and the Punjab,
which lie between that range and the Indus, is intermediate in character between
those of the Orfental and Palmarctie Regions. Beyond this range the boundary runs
eastwards along the slopes of the Himalayas, at an elevation of from 9000 to 10,000
feet above the sea-level. Above this height Palearctic forms are chiefly met with,
below it Oriental forms mostly prevail. Eastwards of Sikkim the boundary
beiween the Palmarctic and Otiental Begions cannot be Jaid down with certainty,
owing to our little acquaintance with the eastern part of Tibet and the adjacent
portion of China. What knowledge we have of the faupa of this Region is due
almost entirely to the celebrated French missionary, Pére David, who made con-
siderable researches in Moupin, a small mountain territory, situated at the
extreme western edge of the Tibetan plateau. Pére David's collections have been
mostly described by Milne-Edwards (2). An examination of the iist of the mammals
obtained by him in this district shows that the fauna has a character intermediate
between those of the Oriental and Palmavctic Regions, besides containing a con-
siderable proportion of peculiar forms. As, however, most of the Oriental genera
extend even further north into the Chinese province of Kansu, and some even cross
into Japan, countries which are otherwize well within the Palaarctic Region, it
will be most convenient to draw the houndary of the Oriental Region to the south
of Moupin., Beyond this point again our knowledge of the distribution of the
mammals is very seanty, and though the northern part of China appears to be
distinetly Palearctic, and the soathern Oriental in ite affinity, there is, so far as we
know, a considerable admixture of forma all over this part of Asia. Probably the
moost convenient boundary will be found to be that adepted by Wallace—the northern
edge of the basin of the Yang-tze-Kiang. This is, no doubt, to a great exient an
artificial boundary, but such a fanlt is unavoidable in the present instance, as
there is here no patural frontier to sepacate the two regions. In addition to the
south-eastern part of Asia, the Oriental Region includes within its baundaries all the
large and fmportant islands lying between the continent and the Australian Region.
The principal of these are the Chinese islands of Formosa and Hainar, the Jarge
group of the Philippines, together with Sumatra, Java, Borneo, and the adjacent
islands up to Wallace's live, With the exception of Celebes, all these islands are
truly continental in character—that s to say, are separated from the mainland by
seas of less than 100 fathoms of depth. But Celebes is in some respects anomalous,
and will be considered in greater detail below.

The boundary between the Australian and the Oriental Regions called Wallace's
line, as having been first pointed out by that distinguished naturalist, runs between
the two small islands of Bali and Lombock., Bali is connected by shallow water,
and also by its zeolagical relationships, with Java; while Lomback agrees in character
with Timor and the other Australian islands further east. From Bali the boundary of

* Continned from vol. vik. p. 206. Mep, p 428,
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the Oriental Region runs in a north-eastward direction, between Celebes on the one
side and the Sula islands and Gilolo an the other.

SEeT. 2—~GENERAL VIEW OF THE Mammar-Fauxa oF tae OrfeNTAL HEGIoN.

The Oriental Region lies almost wholly within the tropics. "The greater part ot
the country within its borders enjoys a hountiful rainfall, and iz covered with
luxuriant forests; the only portion which is less favoured heing the north-western
part of India and the strip of country along the northern shores of the Persian Gulf.
In these districts there is very little rain, and desert conditions and a desert fauna,
somewhat resembling those of the Affican Sahara, prevail.

The fauna of the Oriental Region presents, on the whole, 2 striking contrast to
that of the Australian Region, The characteristic features of the latter are doubt-
less due to the long iselation to which it has obviously been subjected, whereas the
Oriental Region as regards its characteristic forms is more nearly allied to the
neighbouring Palearctic Region, from which probably the bulk of its inhabitants
lias been derived.

The Oriental Regian contains representatives of eight out of the nine orders of
terrestrial mammals, the manotremes alone being wholly absent, while the marsu-
pials are barely represented by two species of Cuscus (phalanger} found only in the
island of Celebes, which bave heen obviously derived from the neighbouring
Australian Region. .

The edentates, like the marsupials, are also represented only by one genus,
Mands (the pangalin), which the Oriental shaves with the Ethiopian Region.

The Qriental further resembles the Ethiopian Regian in the multitude and
variety of its forms of ungulates; but while the rhinoceroses, the wild asses, the
elephants, and the antelopes are commaon to both, the Oriental Regicn possesses in
addition deer, wild sheep, and wild goats, These three last-named groups have
never established themselves in the Ethiopian Region, though a single goat (Gapra
wolie) has penetrated as far as the highlands of Abyssinia. But a considerable
namber of species of all of thew are found in the Palaarctic Region.

Among the rodents of the Oriental Region the squirrels are especially numerous,
there being upwards of fifty species fonnd within its limits, nearly all of which are
arboreal in their habits.

Although there are no families of carnivores peculiar to the Region, there are
2 considerable number of genera of civets (Fiverrida) not found elsewhere. The
bears ({Trsidz), too, which are quite unknown in Africa, are characteristic members
of the Oriental fauna.

Among the insectivores we find two peculiar families. One of these has been
formed for the reception of Galeopithecus, the so-called “fying lemur,” an
animal of about the size of 4 small cat, with thin flaps of skin between the fore and
hind limbs and tail, which enable it to make flying leaps from tree to tree. The
other family (Tupaiide) contains two genera. One of these, Tupaic, with at least.
twelve species, is an abnormal shrew with a curious external resemblance to the
squirrels, with which, however, it has no real connection. The other, Ptilocereus,
is distinguished from Tupain by its naked tail, which is provided at the end with
a bilateral fringe of long hairs. Both these families are confined to the Malayan
portion of the Oriental Begion. :

Batz are pumerous in the Griental Reglon, and a very large number of the
genera extend eastwards into the Austro-Malayan islands. Only four genera, each
with a single species, are peenliar. '

Finally, among the primates there are, first, three genera of lemurs. Two of
these are pecnliar, but helong to the family Lemuride, and have their nearest allies
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in Africa. 'The third (Tasrsius), which forms a family of itself, is practically con-
fined to the Region, althaugh it has slightly overstepped its boundaries, being said
to aceur in one of the smaller Austro-Malayan islands between Sumba and Timor.
Besides the lemurine primates, six genera of true monkeys are found in the
Oriental Region. Three of these, the proboscis monkey of Borueo {Nasalis), the
gibbona (Hylobates), and the orangs of Sumatrz and Borneo (8imig), are strictly
endemic; while the other three, although highly characteristic of this Region, have
extended their range slightly across its frontiets.

Summarizing these results, we shall find that the Oriental Region contains only
two truly endemic and ane quasi-endemie families out of a total of thirty-six which
oceur within its limits. These are the Galeopithecide (flying lemurs), Tupadida
(tree shrews), and Tursiida (tarsiers).

The total number of genera found in the Begion is 113, out of which 38 are
peculiar; 11 extend their ranges slightly beyond the limits of the Region, and
G4 are widely spread. On reducing these figures to an average, it will be
found that the Oriental Hegion contains sbout 38 per cent. of peculiar penera,
or, if the quasi-endemic genera be added, about 45 per cent. In either case, this
shows a much lower percentage of peculiarities than has heen shown to exist in the
three regions previously considered.

Seecr. 3.—SuBprvisioN oF THE ORIENTAL REGION.

The Oriental Region, as regards its mammals, may be most canveniently divided
into four subregions. These are—-

1. The Indian Subregion. ~This comprises the whole of India proper from the
Suleiman range and the lower slopes of the Himalayas to Cape Comorin, A line
drawn northwards from Caleutta to the Himalayas, forms the approximate eastern
boundary between this subregion and the next. There should also be included in
this subregion the island of Ceylon, and probably the narrow, low-lying atrip of
desert country between the Persian Gulf and the central plateau of Persia.

2. The Burmo-Chinese Subregion.—This subregion includes the portion of
Sikkim below 10,000 feet, Assam, Ching south of the northern water-parting of the
Yang-tze Kiang, the islands of Formosa and Hainan, and all the countries of the
Indo-Chinese peninsula (Cochin China, Siam, and Burma), its southern land-
boundary being approximately a line running to the north of the Malay peninsula
from Tavoy on the west, to Bangliok on the east, at about 15° N, lat,

3. The Malayan Subregion.—The Malay peninsula, together with the great
islands of the East Indian archipelago, SBumatra, Java, Borneo, and the Fhilippines,
forms & third division, which may be called the Malayan Subregion.

4, The Clelebesian Subregion, containing ouly the island of Celebes.

This subdivision of the Oriental Region differs from that adopted by Wallaw. .
two important points:

{¢) In the combination of Wallace's Indian and Ceylonese Subregions into one
—the Indian Subregion.

(&) In the transference of Celebes to the Oriental Region, and the formation of
8 new subregion for its reception. The reasons for these changes may be here
briefly considered. First, as regards Ceylon, there are nineteen geners of reammals
found in the Indian Subregion, which do not extend their range further egstwarda
into the Burmo-Chinese Subregion. Of these, thirteen are o be met with also in
the Palmarctic and Ethiopian Regions, leaving only six confined to the Indian Bub-
region. These six are—

(1) Tetracerss (four-horned antelape).
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(2) Antidope (black buck).

(8) Boselaphus (nylghai).

() Platacanthomys (spiny rat).

{(5) Melursus (Indian bear}.

(6) Loris (slender lemur).

Of these, Loris alone is characteristic of Southern India and Ceylon (the
Ceylonese Subregion of Wallace). Melursus is found in Ceylan, but oecurs alse all.
over the peninsula of Tndis fram the Himalayas southwards. Platocanthomys
inhabits the western Ghats and the Animali hilis of Scuthern Tndia alane, and not
Ceylon ; the remaining three generaare distributed over the whale of the Indian
peninsula, but do nat reach Ceylon.

There is, therefore, only ane genus of raammals confined to the Ceylonese Sub-
region of Wallace, and this hardly seems to afford an adequate reason for separating
it from the Indian Subregion proper. The chief ground for so doing, according to
Mr. Wallace, is the existence there of a peculiar family of snakes—the Urgpeltidee,
or vough-tails, which are entirely confined to Wallace’s Ceylonese Subregion.
Ezamples of these repiiles, however, have been recorded in India as far north as
Ganjam, in 20° N. lat., and it seems probable that they may eventually be found
all over the peninsula south of the great plains of the Indus and the Ganges,

Secondly, as regards Celehes, this island certainly presents a difficult problem
to the student of geagraphieal distribution. Bub so far as the mammals are eon-
cerned, the only Australian element in Celebes eonsists of twa species of phalanger
and a few bats; the remaining forms, although many of them are very peculiar,
have been, doubtless, ariginally derived from the Qriental rather than from the
Australian Region. It seems meore logical, therefore, on the whole, to make the
island of Celehes a separate subregion of the Oriental rather than of the Aunstralian
Region. This position, however, will be cansidered in greater detail in the account
of the subregions.

Secr, 4.—THE IXDIAN SUBREGION.

The Indian Subregion has a very close resemblance to the Palaarctic Reglon,
This is mote especially the case in the north-western districts, where the country is
practically rainless, and the fauna, owing to similarity of condition, is in many
respects closely allied to that of the neighbouring desert resions of Central Asia.
This desert district of the Indian Subregion includes the narrow strip of coast land
to the narth of the Persian Gulf, the Punjab, Rajputana, and the nerthern part of
the Bombay Presidency. 'The greater part of the peninsula of India south of
the great plains is accupied by the high, and rather dry, plateau of the Deccan and
of Central India, which is covered with a thin and seanty jungle. The southern
slopes of the western (thats and the greater part of Ceylon enjoy an abundant rain-
fall, and are clothed with a trapical forest, in consequence of which their faunas
present many polnots of resemblance both to each ather and also to that of the
Malayan Subregion, which has similar physical canditions.

Our knowledge of the Mammals of this and the next subregion is very fairly
complete, owing to the excellent handbook recently published by M. W. T.
Blandford (1),

The scaly anteater (Mands), which, with slight specific modifications, is also
found in all the other subregions as well as in the Ethiopian Regian, is here the
sale representative of the edentates. The subregion is well pravided with members
of the various families of ungulates. Three pecnliar genera of antelopes, which are
not found beyand the limits of the subregion, have heen already mentioned; other
genera, such as the gazelles (Gazella), the goats (Capre), and the sheep (Ouis), are

No. IV.—OcroBER, 1894.] 20
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found in other parts of the waorld as well ag in this subregion, but are absent from
the remaining subregions. .

All the families of ungulafes are common {o this and the Ethioplan Regioen,
except the deer family (Cervidz), the entire absence of which from Africa; south
of the Sahara, has already been commented upon,

The rodents do not present any marked features of interest in this subregion.
One genus, Platacanthomys, a small dormouse-like member of the family Muride,
1s found only in the hills of Southern India, otherwise the genera are mostly wide-
spread forms. :

Among the carnivores the cats are numercus and large. This subregion is the
proper home of the tiger, which, however, has extended itself throughout the whole
region, and even across its boundaries wesfwards into Persia and Trans-Caspia, and
eastwards far inta China and Manchuria. The lion, too, which ia essentially an
-animal haunting dry and comparatively barren countries, is a member of this
division of the Indian fauna. It was formerly much more abundant in the penin-
sula, but is now, apparently, restricted to a small area in Western India,

As in the case with the ungulates, so here, with the exzception of the bears
{Ursida), all the families of Indian carnivares also range into Ethiopia.

The insectivores of this subregion need not detain us long. A free-shrew
{( Tupaia), an outlying member of the genus very abundantly represented in the
Malay countries, is found in Southern India; the other genera, the hedgehogs
( Erinaceus) and the shrews (Crosidure), are widely spread throughout the Old
‘Warld.,

Among the bats of this subregion we find that not only there are no peculiar
genera, but that even the species in nearly all cases have an extended range be-
yond its limits. Out of about forty species, six alane are confined to the subregion,

The slender loris is found only in Southern India and Ceylon, and is the sicgle
representative of the lemurs in this subregion. It is & strange-locking creature,
with long spidery arms and no tail, Like most of its race, it is arboreal and noe-
turnal in its habits.

Indian moukeys all helong to the twa large genera, Macacus and Semnopithecus,
both of which are characteristic of the Oriental Region, although twe or three
apecies of the former genus have strayed over into the Palzarctic Reglon.

The following table sbows, in a succinet manner, the origin and distribution of
‘the mammals of this subregion. The species in the first line, reckoned as % En-
.demie,” are confined to the subregion ; those called “ Oriental” do not aceur beyoud
the boundaries of that Region; those catalogued as # Palmarctic™ are common to
that Region and to the Indian Snbregion; the © Ethiopian,” in the same way, are
found alilze in the Ethjopian Region and the Indian Sobregion. The © Paleogean™
genera are those which are found in the Indian Subregion and in more than one of
the other three regionsof the Old World, Finally, the © Cosmopolitan ” genera are
those found in the New Warld as well as the Old.

! . |
| Eden | Ungu- | Ra- | Caroi- Insecti-|Chitap-| Pri-
[ m:-: ! II:E: dent?ia.| votrif ﬁ)ﬁ;} t.e:g!? martl.es. Total.
—_ l-w'—‘—:—w— —_ !
Endemie ... s ver ? 0 3 1 J 1, 0 0 1 6
Oriental 1. i ] o | T 11 1] 14 of ol 4
Palmarctie O I 1] I 2 | 1 0 0 2 6
Eihiopian ... - et 1 2 1 2 Q 0 q 6
Balzorean ... e ey 0 1 4 4 2 | 12 a 26
Cosmopolitan | o] s | 3| a| o 8| o1t
Total .. ... 1 | 14 | 12 ( 1l o3l 15 8 e
. i | ! i !
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From the above-given table it will be seen-that the relations of the Indian Sub-
region are about equally divided between the Palzarctic and Ethiopian Regions ;
the largest number of genera are registered as “Palmogean,” and far the greater
number of these are common tao the three regions of the Old World. The relations
of this subregion to the Australian Region are very slight; with the exception of
Cands, it is only among the bats that we find any common genera,

Spct. §.—THE Burmo-CHINESE SUBREGION.

Owing to our imperfect knowledge of the fauna of the central part of China
and of Tibet, it is impossible at present to draw up a complete list of the mamimalian
‘genera inhabiting this subregion, and it is consequently out of the question to lay
down anything but a very uncertain houndary between this subregion and the
neighbouring Palwarctic Region. It is prabable, however, that even when Western
China and Tibet have been thoroughly explored, it will still be difficult to trace
an absalute frontier batween the Palmarctic and Oriental Regions. As we already
kpow, Northern China and Japan contain a considerable number of purely Oriental
species, Even the tiger, usvally associated with tropical jungles, ranges through
China into the valley of the Amoor and the island of S8aghalien, where a most severe
Arctic winter is met with. In the same way, two species of a typically Qriental
genus of monkeys are found in North-East Asia—one (Macacus speciosus) in Nipon,
the largest of the Japanese group of islanda; the other (Macqcus teheliensis) in the
mountaing north of Pelin.

On the other hand, a good many purely Palwarctic forms extend into Southern
China. This is more especially the case among the birds, which have hitherta
received a preponderating share of the attention of the naturalists and collectors
in the Chinese Empire.

Passing over the edentates, represented, as in the Indian Subregion, by two
species of acaly anteater (Manis), we come to the ungulates of the Burmo-Chinese
Subregion. Here we remark the disappearance of the antelopes, and the great
development of " the deer family (Cervide), of which 1o less than fifteen species are
found in this subregion. One of these (Elaphodus) is a curious little deer with
very small simple antlers and large canine teeth ; it was first described by Milne-
Edwards from Western Tibet, and subsequently a second species of the same genus
was discovered in Southern China. Another small deer, for which a separate
genus (Hydropotes) has been rightly formed, has no trace of antlers at all, and in
other respeets differs much from the remaining members of the family. This form
is entirely confined to Southern Chinz. A thixd peculiar genus, belanging to the
Bovide, is the takin (Budorecas). This ox-like antelape is also found in Western
Tibet, but extends its range southwards to the Mishmi country in the north of
Assam. The takin is one of the very few of the large ruminants that has never
been met with ar shot by European sportsmen, and our knowledge of it is entirely
derived from the natives,

The Burmo-Chinese, Iike the Malayan Subregion, is the most frequented haunt
of -the squirrel family (Sciurides). No less than thirty-two species, referable to
the genera Seiurus (the true squireel) and to Pieromys and Seiuropterus, the flying
squirrels, are found here alone, The only rodent supposed to be truly endemic is
Hapalomys, a long-tailed rat found in Burma.

The Burmao-Chinese carnivares do not call for any special remark ; one genus
alone (Helictis) is strictly endemic. It confains three ot four species of small
hadger-lile unimals with arboreal habita, :

Among the insectivores of this subregion only one genus 1s endemjc. This is
Soriculus, containing some small shrew-like animals found only in Sikkim and

2p2
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Assam. Beveral species of mole { Tulpa), as also dnurosorex, and Chimarrhogale,
belonging to the shrew-family (Soricidz), extend from the Palzarctic. Region inte
this subregion, but na farther.

The bats of Burmo-China need not detain us long; most of the genera are
widely spread, and a very large number of them extend across Wallace's line inte
the Austro-Malayan islands-—a distribution shared by hardly any other of the
Oriental genera of marmals.

Oue genus of the Lemurida, Nycticebus, s common to this and the Malayan
Subregion ; it bears a certain resemblance to the Indian genus Lerds, but is dis-
tinguished by its somewhat stouter aspect and its still more sluggish habits.

Among tha monkeys of this subregion, in addition to the two genera Macacus
and Semnapithesus, inhabiting also the Indian Subregion, a genus of the anthropoid
apes accurs. 'This is Hylobates, members of which are commonly known as gibbons ;
they are slender animals, with very long limbs and no tail, and are entirely restricted
to the forest districts, being exclusively arboreal in their mode of life.

The following summary of the Burmo-Chinese genera of mammals has been
drawn - up exactly in the same way as the previous list, except that under an
additional heading, ** Australian,” are placed two genera common to tihe Oriental
and Australign Subregions:—

: Eden- | Unga- Bo- | Carul- [Insecti-|Chirep-{ Pri- (g,

| tata, lata, | dentia, | vore. | wora. | ters.  mates,

¢ | _ N
Endemic ... .. .| 0 1 1 1 9 ! 0 ;0 5.
Oriental o 0 1 4 3 ¢ 2 2 12
Palpsretic ... s . | q 1 1 3 3 1 0 2 14
Ethiopian - L1 2 1 2 | 0 1 0 7
Australian ... bas | o 0 0 0 0 2 0 9
Palmogean ... vl 0 1 3 1 1 .10 17
Cosmopolitan | Q 3 3 ] U 15

Total el 1 11 ] 10 l 17 | 9 ] 0|t 7
I

Sper. 6.—THE Marnavay BuprEGIOK.

The Melayan Subregion lies entirely within the tropics, and almost the whale of
it is covered with a luxuriant tropical jungle. It is here, cousequently, that we find
the Oriental fauna in its highest state of development,and with the least admizeure
of forms belonging to other regions. With the exception of the Malay peninsula,
the whale of this subregion cansists of islands, which, hawever, are separated frora,
the main coutinental mass by comparatively shallow water, s0 that an elevation of
100 fathoms would abliterate the whale of the sea between the various islands,
leaving them conneeted with one another and with the Asiatic continent. There
can be no doubt that these islands, all of which have very rich faunas, have heen
stacked from the mainland, and that a study and comparison of their companent
parts will go far to enable us to trace out the past history of the Region, and to find
out what changes have taken place from time to time in the distribution of land
and sea, ]

If a caveful analysis of the mammalian genera of the subregion be inade, it wil
be found that the greater number of the genera found on the mainland extend to
all the three larger islands, Sutnatra, Java, and Bornea, and that of the remalning
genara the larger propartion are comman fo the Malay peninsula, Sumatra, and
Bornea, and are not found in Java. This would seem ta indicate that Java was
separated from the mainland before Bumatra and Borneo, and this view is further
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borie out by the fact that the individual species of a genus are frequently commaon
to the Malay peninsula, Sumatra, and Borneo, whereas in Java they are replaced by
slightly different forrns, The Philippines, though connected with Bornea by two
chains of islands, so that the steaits separating the group from Borneo are nowhere
very wide, contain a poor mammal-fauna as compared with Dornea, Only abous
fourteen genera, exclusive of bats, have reached these islands, and, with one exeep-
tion, these are all widespread. But it must he recollected that the mammal-fauna
of the Philippines is still very imperfectly known.

The following table gives the figures relating to the distribution of the genera
within the subregion (excluding bats) :—

Number of genera that oceur in—

(1) The Malay Peninsula,

Sumatra, Borneo and Java e v . BB
(2) The Malay Peninsula,

Sumatra and Barnes ... sen e e .. 6
{3) The Malay Peninaula

and Borneo alone e B
(4) The Malay Peninsula, .

Sumatra and Fava vee e e 2
(5) The Malay Peninsvla

and Java alone ... e s e 1

As regards the Philippines, the total number of mammal genera {exclusive of
bats) is fourteen, thirteen of which occur also in the Malay Peninsula and islands:
ote is confined to the Philippines alone; in addition five Malayan genera reach
Palawan, a large island lying between Barneo and the Philippines.*

Although the Malayan Subregion does not contaln any endemic genera of
ungulates, there is one form the distribution of which is so remarkable that special
attention must be drawn to it. This s the tapir, one species of which is found in
the Malay Peninsuls, Bumatra and Borneo, the only other tapirs new existing
in the world being met with in Central and Southern America. This is one of the
rnost interesting cases known of what is termed “discontinuous * listribution, but the
explanation of it is not very difficult. If we turn to the recoris of palazontclogy,
we find undoubted remains of the members of the genus Tapisus recarded. in the
Miacene formation of France, in North America, and also in the Pliacene of China.
There can be no doubt, therefore, that the tapir, which is 2 harmless beast, destitute
of all means of offence and defence, has heen driven out of these northern countries
into the tropical forests of South America and Malays, where the absence of
-camapetition has enabled it to survive.

Among the Malayan vodents we find the squirrels (Sefuride) even more
abundant than {n the last subregion. "T'wo of the species belong to a separate
genus (Rhithrosciurus) which does not occur elsewhere. There are also two
endemic geners of rats { Muride)—one (Phleomys) from the Philippines, the other
(Pithechirus) from Sumatrs and Java,

A genus of porcupines (Trichys), which differs from Atherura in seversl impor-
tant cranial characters, is confinred to Barneo,

Three genera of Malayan carnivores are worthy of special mention. One of
these is Hemigale, not very far removed from the palm-cats, with two species, a

* This caleulation was made before Mr., John Whitehead’s new discoveries in the
highlands of Narth Luzon (see dnn. N. H., ser. 6, vol. xvi. p. 160) were announced by
Mr. Thomas, These embrace five new generie forma of rodents, and there are probably
moare to follow. :
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second one having been recently discoveréd by Mr. Hose in the mountains of.
Barneo. The second is Cynogale, also belonging to the same family. The latter,

which is semi-aquatic in its habits, and beats a superficial resemblance to an otter,

is found in the Malay Peninsula, Borneo, and Sumatra, A third endemic carnivore, .
Mydaus, which, like the American skunk, is remarkable for the very powerful

odour emitted from its anal glands, was originally deseribed from the mountains.
of Java, but has since been ohtained from Sumatra and Bornee.

Of the insectivores by far the most important genus in the Malayan Subregion
is the tree-shrew {Tupnia), of which at least a doZen species aré here found. The
tree-shrews are small animals, of the generzl sppearance of sguirrels, that live
chiefly among the branches of trees, and, like the squirrels, sit on their baunches
and use their fore limbs for holding their food. An allied genus, with an elegans
double fringe of long hair to its tail (Ptilocercus), is confined to Sumatra and
Borneo,

Tarsius, belonging to a distinet family of lemurs,.inhahits the forests of most
of the islands of the subregion, as well as Celebes, It is a.small animal; about the
size of & squirrel, deriving its name from the fact that the tarsal bones of its foot
are enormously elongated.

Among the monkeys; in addition to the three genera found also-in the Burmese
Subregion, we have the proboseis monkey (Nasalis) of Borneo, very remarkable
for its large and’ projecting nasal organ. Pinally, in Sumatra and -Borneo we find
the orang (Simie), of which there are probably two species, although this is by no
means certain.  These large man-like apes, which form, along with the gibbons, .
and the African chimpanzee and -gorilla, the family Simiidee, Inhabit the low
swampy country near the ocast; they may be distinguished at once from their
Afriean cousing by the reddish-brown colour of the long hair with which they
are clothed. In some respects they are the most closely allied to man of the
anthrepoid apes.

The following is 4 summary of the Malayan genera of .mammals constructed
on the same plam as in the case of the other subregions. Tt will he seen that,
while the total number of genera has not increased very much, the number of
endemic genera is nearly doubled, as compared with those of the other two
subregians.

— . |
Bden- | Uogu: | Ro- | Carate | Insecti-[ Chicop-| Bet-

| ta:; ] l:g: den:in. v‘:;rna}. A :aaeril :.e::p Imat[ea Tatal.

1 1
Endemic  w. oo .| 0| O & 31 1 | 1|21 1
Oriental 0 1 1 3 13 ‘ 3! 3| 15
Palearctic ... 0ol 2 1 21 1 0 2 8
Fthiopian 1| 2 11 2 o | 1 0| 7
Australian (] Q 0. o1 0 21 0 2
Palmogean ... . - G ‘ 1 3 1 \ 1) 12 20 )18
Cosmapalitan i} 8, 38 a1 ¢ | 3 'l ] 14
Total ... 1 ‘ g ’ 13 | 17 ‘ 6 | 22 ‘ 7 |

-

"8zer. 7—ToE CELEBESIAN SUBREGION

As already méntioned, the island of Celebes preaents a problem of cansiderable
interest to the student of geographical distribution.. Celebe.s is separated from -the
other islands, both: to the eastward and to the westws.rd by seas of congiderable.
depth. Compared with the other Malayan islands, its fauna is scanty. :This fact, -
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and the very peculiar shape of the island, suggest a possibility of its having been
formerly of greater extent, and of having been subsequently reduced by subsidence.

We will first review the mammal-fauna, and then try and deduce, from a study
of it, our conelusions as to its past history.

In Celebes alone of the Oriental Reglon we find representatives of the marsu-
pials characteristic of the Australian Region. These consist of two species of
Phalanger, which differ from those of the Australian islands only in slight partieulars.

The next interesting animal of this fauna is the babirusa, 4 wild pig remark-
able for the encrmous size of its upper and lower canine testh, which form, as 1t -
were, two pair of horns on the upper side of the head. Another peculiar ungulate,
now generally referred to the widespread genus ZHes, 1s the anoa, which shaws
many primitive characters, and is entirely confined to the island.

The mice and sguirrels of Celebes are fairly numerous, and mast of the spacies
are peouliar to the island; one rat forms a special genus,

Catnivares are very scarce in Celehes; insectivores have not been recorded at
all. The bats, which are numerous, comprlse a considerable number of Aunstralian
forms, and one peculiar genus.

Among the primates, Tarsius of the other Malayan islands is also found in this
subregion, Finally, one of the most remarkable of the animals of the island is
the black ape of Celebes, belonging to a genus { Cynopithecus) intermediate between -
the macaques and the baboons, Cynopithecus appeats to have found its way from
Celebes into the adjoining island of Batehian, which belongs to the Australian
Region.

The following table shows the maromals of this subregion arranged in a form
like those of the other subregions :—

. f i
Marsu-| Eden- | Ungu- | Ro- | Carni- | Cbirap-
pials. | tata. | lata. jdentia | vara. :| terd,
Endemie 0 0 1 o i 1
Orlestal 0 0 0 0 1! 2
Australian 1 qa 0 i 0 g i 2
Paleogean ... ] 1 1 2 1 i 2
Cosmopolitan ] a 2 1 o0 ; 2
Total L o1 ot 4| 2 |f 16
i

From this summary it will be seen that the total number of mammal-genera
that oceur in Celabes is thirty-one, the greater numher of which (twenty in all) are
placed under the headings of Palzogean and Cosmopolitan, ‘Lhese are all widespread
genera, which do pot affard us any pacticular clue o the origin of the Celebesian
fauna. Nine out of the twenty are genera of hats, which, as has before heen
remarked, are by nature much less testricted in their range than the true quad-
rupedal mammals. Of the remaining eleven only two {Mus and Sus) have any
extensive dlstnbutmn in the.Australian Region; the others, although they have,
‘in one or two cases, managed to struggle into adjoining islands belonging to the.
Aunstralian Region, can in no sense be viewed as Australian genera.

Of the genera registered in the table as * Australian,” two are bats, which have
apparenﬂy reached Celebes from the mare easterly islands of the Australian Region,
where they have a wide distribution ; the other is the genus Pfalamgei which has
been a.l_rea.dy alluded to as being the only member of the marsupisl order found in
the Oriental Region.-

The endemic gemera of Celeties are four in number, and judging from their
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affinities, it is impossible to believe that they have any relation to the animals now
living in the Australian Region, Everything points to their being remains of a
very ancient fauna, which must have been originally derived fram the Asiatic
continent,

The presence of the three Australian genera in Celebes does not in any way
requira the supposition of an ancient land-connection with that Region. This is
obriously so in the case of the bats, and the phalanger is a strictly arbores] animal,
and might easily have been drifted acrass a narrow strait on floating timber. On
the other hand, to account far the greater proportion of QOriental forms faund in the
island, we are driven to the conelusion that at some time or other there was some
sort of land-connection between Celebes and the mainland of Asia. These are the
prineipal reasons for transferring the island of Celebes from the Auatralian to the
Oriental Begian,

Seqr. 8.—Tur Past HisTory oF THE OBIENTAL Msmparn FauNa.

Considerable controversy has arisen from time to time with regard to the
similarities that undoubtedly exist hetween the faunas of the Oriental and
Ethiopian Regions. Some writers have urged that, in order to account for this,
somye form of direet land-connection must have existed at one time ot another
across the Indian Ocean between Southern India and South Africa. Others have
maintained that the points of similarity between the two Faunas have been
exaggerated, and that no such land-connection is required to account for the facts
which can easily he explained on the supposition of a southward emigration of
northern forms due to glacial eald.

If we go back to the early part of the secondary epoch of geological time, we
find, very well developed in India, 2 geological system known as the Gondwana,
camposed of sandstones and shales, which appear to be of fluviatile origin. These
beds have long heen a problem to geologists, as they cannot be at a]l satisfactorily
correlated with any formations in Eorepe. In Bouth Africa, however, we find a
series of beds, also daubtless of (regh-water origin, known as the Karoo formation,
which contain a nearly similar set of fossil remains, and in New South Wales, again,
there are formations also agreeing in the characters of their fossils with the Gand-
wana heds, These facts, aceording to Mr, Oldham (3), our Jatest authority an this
subject, are “inexplicable, unless there has been a conlinuous land-communication
along which plants could freely migrate, and the conclusion is vasily strengthened
when we remember that throughount the greator part, if not the whole, of this
period, a very different type of flora was flourishing in Earope and North America,”

*I'his land-connection may be of nse in explaining the distribution of some of the
lower veriehrates, but is of no assistance so far as the mammals are concerned ;
because in those early times it is probable that none of the families or even orders
of our present mammals had arisen. The best-known and richest of the mammal-
hearing formations of India are the Manchhar beds of Sind, and the Siwalik deposits
lying along the foot of the Himalayas. These beds, especially the latter, cantain
the remains of an extensive and exceedingly interesting mammalian fauna, which
has hitherto been wery inadequately explored, and will prebably afford ahundanr.
opportunities of discovery to the palazontologist of the future.

The number of genera hitherto discovered in these formations amounts ir all to
aliout sixty, of which thirty-nine are still in existence, while twenty-five are extinet.
"Among the recent genera are a considerable number which, though still occurring
in Africa, have become extinct in the Oriental Region; such are Bubalis, Cobus,
Oreas, and Strepsicergs—all genera of antelopes, Camelopardalis (the giraffe),
Hippepotamus, Lozodon (the African elephant), Cynocephalus(the African baboon),
and Troglodytes (the chimpanzee), while others still survive in India.
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The most remarkable feature, however, af the Siwalik fauna iz the fact that,
while certain of the genera are only found in Miocene beds in Eurape, and not in
more recent deposits, the greater number are only known from the Pliocene and
Pleistacene out of India, aa that it is very diffleult to fix the age of the Siwaliks as
compared with the formations of Europe.

Beds éontaining a somewhat similar fauna, in mast cases not so rich, have been
discoverad in Greece, near Athens, at Samos, and in one or two other localities, at
least, in South-Western Burope ; while north of the Alps nothing of the sort has been
found of a correaponding age. The maost plausible explanation of the whole matter,
therefore, so far as we can say at present, is that the increasing cold at the end of
the Miocene and the beginning of the Pliacene times gradually drove the northern
inhabitants southwards. It thus came to pass that, at that period of the world’s
history, the mammalian faunas of Southern Eurape, South-Eastern Asia, and of India
were g0 nearly uniform as to constitute these countries, as regards their mammals,
one widely extended Region,
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DR. NANSEN’S NORTH POLAR EXPEDITION, AND
ITS SCIENTIFIC RESULTS.*

By Profeasor . MOHN.

TuE object of this expedition was to explore the reglons around the Narth Pole,
which had remajned quite unknown, on account of the immense difficulties offered
to exploration by the physical features, the high latitude, and the severe climate of
those parts of our globe. If Fridtjof Nansen has now succeeded in overcoming these
difficulties, 8o as to have crossed a large part of the formerly inaccessible seas round
the pole, and has collected such invaluable information and materials for a better
knowledge of those latitudes, this was due, first and foremost, to the fact that he is
a man of seience, who, with his mastery of all that had been done, and the penetra-
tion of his genius, could gain an insight into the ueknown ; and that, with unsur-
passed practical sense, he knew how to make the arrangements necessary to secure
that his journey, from beginning te end, should be a unique success,

The information about Nansen’s journey which we have at our disposal is
almost entirely limited to what has come to general knowledge through the press,
It is evident that such information containa only the very first rays of the light
which will be thrown hy the observations of the expedition upon this part of aut
globe (when they are known in full), but already those first glimpses indicate
conclusions of guch importance and width, that it will be welcome to the reader to
have a preliminary sketch of the scientific results which already have been won by
Nansen and his admirable and gallant companions,

As is known, Nansen based the plan of his journey on the assumption that there

* Translated from the Christiania Morgenbladet, September 6, 1396,
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