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1 FAUNAS ANCIENT AND MODERN

George Gaylord Simpson. in a famous paper of 1977, put it succinctly: Hoo
many lines have been drawn by zoogeographers in ;E:a Southeast Asia. He
Roowﬁém:mm that we retain the two — Huxley’s and Lydekker’s Lines —
that delimit definable faunal regions. and reject the Rmﬁ and that we cease
treating the region between these two lines as if it were a zoogeographic
unit.

Huxley’s Line runs along the eastern edge of the Sunda shelf: between
Bali and Lombok. Borneo and Sulawesi, the Calamianes and Mindoro. It
forms the eastern and northeastern boundary of the Criental Region.
Lydekker's Line runs between Australia and Timor. the Aru and Kai Islands.
kamoow and Seram. Waigeo and Halmaheira. It forms the western boundary
of the Australian Region. Between the two lie a scatter of islands: Sulawesi.

the Philippines {the Palawan group excepted;}. the Moluccas, and the Lesser
Sundas; they have been designated as ‘Wallacea’. and as long as we realise
that their faunas are diverse in the extreme, there is no harm in this term.

I have recently reviewed the extant mammalian faunas of these regions,
and will draw o:ﬁ;:m review here. The fossil faunas are another matter: they
have been poorly reported. and have recently become the focus for a polemic.
it is better to say briefly what the problems are, and what does seem to be
knowable in present state of our ignorance: and use the modern faunas to
frame hypotheses which can be tested when serious research on the fossil
ones is renewed.

2 THE ORIENTAL FAUNA: MAMMALS OF
SUNDALAND
It is a mistake to think that, just because the islands of Sumatra, Java, Bor-
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.?Eabmﬁa&cw:c::mmwmzuw:mm::n:.« among terrestrial mammals of the western
and central parts of the Indo-Australian region

Land area (km?) Number of indigenous Endemic species:
species Number Percent

Sundaland:

Malava 50.000 112 5 4.5
Sumatra 435.000 117 12 10.3
Java 127.000 61 14 23.0
Borneo 736.000 119 38 325
Palawan 12.000 30 19 63.3
Wallavea:

Luzon 106.000 39 31 79.5
Mindanao 96.000 30 22 73.3
Sulawesi 172,000 65 65 100.0
Ilores 5.000 7 ) 85.7

neo and Palawan were joined to the mainland for part of the Pleistocenc
{for most of it. according to Batchelor 1979). there was free flow of land
mammals and other organisms between them. It is only some 10,000 vears
since they were last so connected: vet their land mammal

s are by no means
the sume from island to island. One factor to be taken into account is. of
course, the area/species richness curve. recently discussed by Heaney
{1984): Java, for example. has lost species just because of its relatively
small size. and other, smaller islands have lost even more. But even taking
this into account, the distributions of mammals across the regicn is uneven.

Table 1 shows that there is an unexpectedly high level of endemicity in
the main Sundaland land masses. One third of Borneo’s land mammal species
(.e. excluding bats and whales) are endemic to it: one quarter of Java’s: one
tenth of Sumatra’s; and even. one twentieth of Malaya’s — despite the fact
that Malaya is even today connected to the mainland proper of Southeast
Asia. The highest endemicity level for a part of Sundaland is Palawan: nearly
two-thirds of its manumals occur nowhere else. These figures compare not
at all badly with figures for land-masses east of Huxley’s Line: Luzon and
Mindanao still share some species with other areas, though three-quarters of
the mammals are endemic; though all of the indigenous land mammals of
Sulawesi. and all but one of Flores, are endemic.

Some of these endemic species are vicariant: thar is to say. they are
represented by relatives elsewhere. An example is Cervus simorensis. a Java
endemic. which replaces Cervus unicolor of Sumatrz, Borneo and the main-
land. Others however are *surplus’ species. such as Muntiacus atherodes of
Borneo. which supplements the common Sundaland Muntiacus muntjak,
and does not replace it. Either way. we have species which hypothetically
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Table 2. Distribution patterns of terrestrial mammal species in Sundaland

Number of species Percent of total
Sundaland species

Malaya-Sumatra-Java-Borneo-Palawan 4 1.9
Kmﬁwm.mcﬁm:m; ava-Borneo 23 H@m
Malava-Sumatra-java 11 5.2
Malaya-Sumatra-Borneo 39 18.3
Sumatra-fava-Borneo 2 0.9
Malava-Sumatra

only 15 7.0

wnn. elsewhere 92 43.2
Sumatra-Borneo: )

only 7 . 3.3

and elsewhere 75 35.2
Sumatra-Java

only 2 0.9

m:m. elsewhere 42 19.7

arose in one area and, for whatever reason, did not spread out of it: or per-
. o ot
haps were once more widespread but survived in a restricted region.

A difference does remain between the mammals east and west of Huxlev's
Line when we go from endemic species to endemic genera and subgenera.
Sixteen of 21 genus-level taxa on Sulawesi are endemic: 4 of 6 on Flores;
15 of 27 on Luzon and Mindanao (jointly). But Palawan has only one en-
demic genus {(Peiawanomys); Borneo four (Glyphotes, Reithrosciurus,
Diplogale, Nasalis): Java one (Kadarsanornysy. Sumatra none. It appears
that there is an underlying unity among the mammals of Sundaiand. on
which the diversity at the species level has been imposed.

Within mmmmuww:m there are unexpected distribution patterns, as Table 2
shows. The commonest distribution for Sundaland mammal species is to be
spread across Malava, Sumatra and Borneo — but only 18 % of the SH& .
Sundaland species are so distributed! A further 11 % have the above m;m.ﬁ.
bution. plus Java: the figure would doubtless be higher but for depauperisa-
tion as mentioned above. Only four species of land mammals are found over
the whole of Sundaland, i.e. including Palawan as well as the areas men-
tioned above: a rat, a monkey, a cat and an otter.

There are. as Table 2 shows, fairly close connections between Sumatra
and Malaya, less close between these places and Borneo or Java: while w&m.
wan has remained in splendid isclation nearly since its initial colonization
with mammals. .

Not a free flow of species. Major drainage channels; vegetation barriers;
tectonic movements: these could have been some of the barriers to faunal
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interchange. I suggest that this picture could apply also to the nast: we
could be M re m red for. say. Java, oreven a mﬁm;ma unit, to have had a high
city

level of e ~at some period in the Pleistocene

3 THE LANDS IN BETWEEN

Thave not performed a similar analysis for the mammals of the region east
of Lydekker's Line -- Meganesia. as it is now called — but even a slight
familiarity with them indicates that a VEEM: picture is to be expected. What
of the area _S:m in between: Wallace

Ve,

Luzon and Mindanao have a mxorﬁ many endemic species. as noted above
1

Interestingly. while they do not share many species with each other, the
bulk of their genera and subgenera are in common. Nine of Luzon’s 19
genera of land mammals are endemic, only 3 of Mindanao's 13: but |

of their combined total of 27 are found only on one or both. 3 vearly all of

these endemic genera are Muridae. and 10 of them have their closest relatives
i New Guinea: while of the endemic species belonging to non-endemic
genera. all have their closest relatives in Sundaland. This looks like two dif-
ferent faunal strata: an old one, somehow connected to Meganesia, whose
origin and direction we can only speculate about: and a younger one with a
more predictable flavour. There are, finally. the non-endemics; all these are
shared with Sundaland, and many of them even tod iay come up the Sulu
chain. not via Palawan. Speculations about former tectonic activity along
this chain of islands. allowing or forbidding dispersal. are warranted

Sulawesi is a world of its own. Most of the mammals have a very, very
distant Oriental relationship, but there are also two marsupials - both cur-
rently assigned to the genus Phalanger — and a single genus, the rodent
Crunomys. in common with the Philippines.

The only one of the Lesser Sundas whose mammal fauna is at all well
known is Flores. where subfossil remains reveal an almost wholly endemic
fanna. of distant Oriental relationships according to Musser {1981} I have
not made a numerical m:m?ﬂm of the Moluccas, but a cursory familiarity sug-
gests a wholly Meganesian relationship for them all, with a greater degree of
endemicity for Halmaheira than for Seram. and very little om anything for
the rest.

4 THE FOSSIL FAUNAS OF JAVA

Until a few years ago. it seemed possible to say that the Pleistocene mammals
of Java were 8 rably well-known. but almost nothing was known about the
rest of the region. Today. the second part of this statement remains true.
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but the first part must be modified: we appear to know less and less about

Java. either. .
Van Koenigswald in 1940 made the mm:maz statement about the wwwmp

faunas of Java: there were two Pliocene assemblages {Ci Julang and Kali
Glagah) and three Pleistocene Cmﬁm, wzsw and Ngandong). He considered
that the Ci Julang fauna o red in the Kalibeng formation at Sangiran
(on the evidence of as wE.ma 5.&8&03. the wo:m fauna in the Pucangan
formation, and the Trinil fauna in the Kabuh formation. The two Pliocene
faunas were said 1o have Siwalik am,m:o:m?ﬂm they were combined as the
Siva-Malavan fauna. which had entered Java via the 5m§< Peninsula. The
three Pleistocene mmcamm showed. according to his analysis. more ﬁm:d:mm
with Chinese Pleistocene assemblages: thev were therefore combined as the
Sino-Maleyan fauna. which he proposed entered the region via a route from
Taiwan through the Philippines and Sulawesi.
The questions that we ought now to ask are as follows:
are the faunal assemblages real?
. are they placed in the right order?
do they have the affinities which von Koenigswald suggested?
are their routes of dispersal plausible?
. what relation do they bear to modern faunas?
— and, if the question now means anvthing. 6. what age are they”?

R S

(%))

4.1 Are the faunal assemblages real?

upposedly Pliocene faunas are both extremely Uoolw known.

y : . fua o Tagy -
They share no elements to demonstrate Soz ﬂowma successive chronology:
y that it is
i

indeed. so little material has been excavated ?o m their type site
v 1ld have turned

hardly to be expected that any elements common to fid wou :
up even were they the same! According to Sondaar (1981). Kali Glagah has
a considerable time de epth. with different fossils ooB:;,m from different levels.
Certainly. of the species ,\ﬁdo_z have been found. very few are shared with
Jetis, Trinil or Ngandong faunas, and no (xﬁ:: species occur in them; in
this light the presence of one of the Ci Julang taxa, the mastodon Trilophio-
don bumigjuensis, in Kalibeng layers at mm:mdm: does assume some signific-
ance. . .
Hooijer noted as long ago as 1952 that there was H.omm‘a very little &QS.

ence between the Jetis and Trinil faunas. From the traditional faunal lists

— for example, that by Medway — we can see zﬁm some species drop out
(two elephants; two poorly known and rather dubjous species of deer; a

bear related to the living Asiatic Black Bear; and two archaic genera. the
sabretooth Epimachairodus and the perissodactyl Nestoritherium); a few

are added (of which three — leopard, leopard-cat and a langur :.om‘ ey - are
are, and might be absent from the Jetis by chance alone; the only ‘real

-y
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new element seems to be the canid Mececyonj; and there are some replace-
ments {an advanced tiger replaces an archaic one: the modern. but African
Spotted Hyaena replaces an archaic hyaena; Cuon replac mm_‘?wﬁédsu a
modern otter replaces Lutra palacolepto :,«.w.v. Even the Jetis fauna includes
quite a number {about 535 % ) of extant specie

Nor is there much difference between the Trinil and Ngandong faunas:
though the ESS 1s poorly known and many of the _oma nces may not be
real. There is however a further replacement in the tiger lincage m:a the
modern ﬁ on i:e Red Dcm. or Ajag) replaces C sangiranensis. Two new
elements also appear for the first time: A4xis avis. the Spotted Deer of India
and Sus serofa. the common wild pig
1982 de Vos & Sondaar and de Vos et al. challenced the reality

1

q
etis and Trinil faunas. The fauna from Trinil itself, th iey find, lacks
e elements moc:a in supposed “Trinil faunas’ from other sites:

vpe Jetis fauna. from the Kedungbrubus area. is a dubiously
:.Mé.l_ommnac:m entity. wmzm:.m (1983) and Hootier (168 w have taken some
exception to these claims, particularly the 283 that the E::m from Trinil
is in any way complete and homogencous, hence ‘unbalanced’ and probably
insular in nature. While, as 1 have noted above, one mro%a be prepared to
find faunal isolates throughout geologic history in any given area. without
e-examining the faunal lists for other sites it does seem rat H_ er rash to draw
wide-ranging conclusions from somewhat sler m r evidence. Alas, complete
faunal lists for other sites do not appear to exist: the crucial site of Sangiran
has never been properly reported nmwmo‘:owo ically, and all we can say at
the moment is M:mﬂ there are indeed some species from s upposed Trinil-fauna
levels at Sangivan which have not been recorded from Trinil itself: but the
guestion is. why?

4

.2 Have they been placed in the right order?
De Vos & Sondaar think that the fauna from Trinil may actually be older
than the bulk of that from Kedungbrubus. Whether this claim is justified or
not wiill hinge on proper excavations at Sangiran. where the two faunas are
supposed to be stratified in order. But something, at least, seems to be in
order: the tiger from Kedungbrubus. Panthera tigris oxygnatha, really is
more archaic than the one from Trinil, 2.2 trinilensis. according to Hemmer
which is as it should be if the sequence is correct.!
As remarked above. there is no point of contact between the Ci ] ulang
and Kali Glagah faunas, sc there is no guarantee that they are in the right
order. or even that they are different.

4.3 Do they have the affinities which are proposed for them?

Poorly known though they are. the two Pliocene faunas real Iy do relate to
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and Trinil faunas relate is less obvious: many of
s with the Siwaliks, as von Koenigswald ad-

H the Pinjor fauna. Probably then as now the
subregions were fuzzy and liable t¢ fluctuate

at
e
the genera are
mitted, thougt
boundarics of 2

4.4 Are their routes of dispersal plausible

If both faunal sets’. Siva- and Sino-Malayan, are of general tropical Asian
affinity rather than the one of Indian. the other of Chinesc relationship.
then different dispersal routes cease to be strictly necessary. This does not
mean that dispersal d a not take place down several routes, of course - were
it plausible.
It has been shown above that there are no exclusive links between the
terrestrial the Philippines and Sulawesi, with H e exception of

PPN
a single ge

mam f

us ¢ m ridae. Had there been a T:ssm land bridge. such as
would ?Zo been r :.Rm to allow oa whole f m& invasion. we
should expect some stmw nks to remain: %B the ms m:zm? at least. are
totally different speaks elog 55. against any such a former bridge. One
cwxo:(amma nk is the presence on Sulawesi and in the Philippines {on Min-
doroc. and at one time also on rcwo:v of dwa m@w: faloes: the two species of
Anoa (Bubalus depressicornis and B.quarlesiy of Sulawesi, are neotencus
buffaloes, i.e. they resemble juvenile water-buffelo, while the Tamaraw ,
{(Bubalus \,;S&Q.mmaav. of Mindoro. is a scaled-down dwarf, i.e. a kind of
M,EE.BE.WQQ adult of the same water-buffalo. The two types of dwarf buf-

m&@o e th :ioE related to each other only via a third {mainland South-
east Asian) species, not directly.
7 does the Philippines fauna in any way recall that of Taiwan, whic
is a standard East .»mwmm fauna. as far as mammals are concerned at womﬂ
The only route into mcdm&msm must have been acr Sc South China
t of the Sunda Shelf. if we still need some alternative to the Mal ay

3 7 . 2 S oy >3 9
4.5 What relation do they bear to modern faunas.

I tried to show, in an article written in 15676, that the present-day Sulawesi
fauna is a remnant Siva-Malayan fauna. Van Bemmelen. in his Geology of
Indornesia {published in 1949, when static-earth models held sway). Eowowom
the former existence of a ‘Pulau Laut Centre of Diastrophism’ which in the
Pliocene would have acted as a land-bridge between Sulawesi and um<mw I
simply took the Siva-Malayan fauna across this land-bridge to mEmem_r and
left it in situ after the collapse of the Centre of Diastrophism. to develop on
its own into the Sulawesi fauna in isolation. while the same fauna in Sunda-
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