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Paleontological contributions to the sub-
ject of evolution mostly refer to what is
now customarily called macroevolution.
The paleontologist usually has insufficient
material from a particular horizon and lo-
cality to establish the vatiation [limits of
the population from which his sample was
taken. Study of infraspecific variation
hence is left more or less to geneticists and
taxonomists.  However, phylogenetic
work on recent material alone has the
disadvantage that the time factor cannot
be used in the establishment of phylo-
genetic units. Paleontology introduces
the time dimension, but the paleontologist
is forced by the incompleteness of his ma-
terial to use characters for discrimination
other than those by which neozoologists
distinguish between their species and sub-
species.  Consequently, the taxonomic
literature on recent animals is of little
help to him, and he has to determine
whether species or subspecies of mam-
mals that are readily distinguishable by
the characters of their skin and. skull can
also be separated on the basis of a single
taoth or (part of a) hone. This requires
canscientious study of the oedontology and
osteology of recent material, a work which
he is not always in a position to do.

The student of the Pleistocene and pre-
historic fauna deals with the immediate
forerunners of the animals constituting
the recent fauma. Great evolutionary
changes are not to be expected, and at best
the student is ahle to trace certain trends
in the evolution of the dentition or of the
skeleton rarely extending beyond the lim-
its of a species.

Previous to his researches on the
Pleistocene fauna of Java, which culmi-
nated in the discovery of Pithecanthropus
erectus (Dubois), Eug. Dubeis (1891)
spent some years in the Padang Highlands
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in central Sumatra, exploring caves yield-
ing a mass of isolated teeth of mammals,
including man. In the absence of extinct
species in the Sumatran cave fauna, Du-
hois referred the cave deposits to the pre-
historic portion of the Holocene, In
Java he collected truly Pleistocene fos-
sils as well as prehistoric teeth and bones,
e.g., from the Wadjak cave and from Goea
Djimbe, res. Kediri, E. Java.

As a matter of fact the Dubois collec-
tions contain many species that are still
living, either on Java or on the neighbor-
ing Greater Sunda Islands. A comparison
of the Pleistocene and prehistoric ma-
terial with that of the recent forms re-
veals a certain amount of differeptiation
which the various forms have undergone
in the course of time. In the following I
shall give examples from five families,
viz., the Rhinocerotidae, the Tapiridae,
the Hystricidae, the Felidae, and the
Pangidae.

Recent EvoLurion IN MALAYSIAN
RHINOCEROSES

Three species of rhinocerases are still
living in Asia, viz., the Indian Rhinoceros
unicornts L., Dicevorhinus sumatrensis
(Fischer) from Sumatra and Borneo, and
Rhinoceros sondaicus Desmarest from
Java and Sumatra. The two latter species
occur also on the continent, as far north
as Bengal. Recently Deraniyagala (1946)
recorded Rh. sondaicus in the fossil state
from Ceylon,

In the cave collection from Sumatra
hath Rhinoceros sondgicus and Dicero-
rhinus sumatrensis were met with (Hooi-
jer, 1946a, pp. 12-46). The former spe-
cies is less abundantly represented than
the latter. Isolated cave teeth of both
species prave to be rather large in com-
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parison with their recent homologues. It
is remarkable that the prehistoric teeth of
Dicerorhinus sumatrensis compare well
in size with those of a large form of that
species from Bengal which goes under the
name Dicerorhinus sumatvensis lasiotis
(Sclater). A single humerus of D. su-
matrensis from prehistoric Sumatra is
more than 20 per cent longer than the
mean of humeri of the recent Sumatran
form. .

In the Pleistacene of Java we find two
species of rhinoceroses, the more comimon
of which is Rhinoceros sondaicus. The
fossil averages larget than the living form
except in its humerus and femur which
must have lengthened since the Pleisto-
cene. The transformation of the skeleton
is of the same kind as that observed in
some phyla of titanotheres (Hooijer,
1946h). The Pleistocene Rhinoceros
sondaicus is more of a swift-moving type
than the recent; it is “mediportal” in
proportions like recent D. sumatrensis,
while the recent form belongs to the “grav-
iportal” type, exemplified by recent Rk.
unicornis. Hunting for rhinoceroses must
have been an even more dangerous ac-
cupation in the Pleistocene than it is now.

The finding of the extremely long hu-
merus of D). sumatrensis in the prehistoric
cave collection of Sumatra would suggest
that the latter species evolved in a-direc-
tion oppasite to that in which Rk, son-
daicus evolved, and at a still faster rate.

Rlinoceros sondaicus was transformed
from a swift-maving to a slow-maving ani-
mal during the Quaternary; this is an es-
tablished fact. It must be kept in mind,
however, that the fossil bones are from
various localities and perhaps not even all
from the same portion of the Pleistocene.
A tripartition of the Pleistocene of Java
into the lower Pleistacene Djetis fauna,
the middle Pleistocene Trinil fauna, and
the upper Pleistdeene Ngandong fauna,
has been worked out in recent years by
von Koenigswald (1935). Rhinoceros
sondaicus is known since the lower Pleisto-
cene, and hy studying the skeletal remains
ftom each of these stages in sufficient guan-
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tities it must be possible to follow step by
step the change in the limb proportions,
which goes hand in hand with a graduval
diminution in size,

The secand species of rhinoceroses in
the Pleistocene of Java is not, as might be
expected, Dicerorhinus sumatrensis,
known in the subfossil and recent state
from the islands of Sumatra and Borneo,
but a representative of the Indian Rbii-
Hoceros umicornis, viz., Rh. unicornis
kendengindicus Dubois. The differences
between the two forms are but slight, con-
sisting in the less hypsodont teeth, more
molarized premolars, and comparatively
narrower metaloph of the upper molars
in the fossil Javan form as compared to
the recent continental form (Hooijer,
19464, pp. 84-107). The malar from the
Djetis fauna of Sangiran recorded as
“? Coelodonia” by von Koenigswald
(1934, p. 193), a photograph of which was
kindly sent to me by Dr. van Koenigswald
in 1946, belongs to Rh. unicornis ken-
dengindicus, and I found the latter sub-
species also in the Dubois collection from
the middle Pleistacene of Trinil (Hooijer,
1946a, pp. 104 and 107). No upper
Pleistocene remains of kendengindicus
have been made known as yet. Since the
fossil form differs from the recent in
progressive as well as in primitive char-
acters, the former cannot have been an-
cestral to the latter,

Recent Evorurion 1N Tapirs, Porcu-
PINES, TIGERS, AND ORANG-UTANS

The excess in size of the subfossil teeth
over their recent homologues, shown by
the species of rhinoceroses referred to
abave, is still more evident in the tapir,
Tapivus tudicus Desmarest. The teeth
from the prehistoric Sumatran caves al-
most invariably are larger than those of
the recent form. I have described the
prehistoric tapir-as Tapirus indicus in-
termedins (Hooijer, 1947b) since the di-
mensions of the cave teeth are intermedi-
ate between those of the recent Sumatran
tapir and those of the Pleistocene Tapirus
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augustus Matthew and Granger from
Wanhsien, province of Szechwan, China.
The fossil Chinese form has exactly the
dimensions we should expect to find for
the ancestor of the recent Sumatran tapir
through the large subfossil race of the
same island, The Pleistacene tapir, how-
ever, has more molarized premolars than
have the subfossil and the recent, which
removes the former from the ancestral
line of the latter. The Pleistocene tapir
from Java, however, is indistinguishable
in size from the recent ane of Sumatra.

The porcupines give a beautiful ex-
ample of subspecific advance in the time
dimension. At present there is a race of
Acanthion brachyurus (L.) in Sumatra,
viz., A. b. longicaudum (Marsden), that
is larger than the recent Javan subspecies
A. b, javanicum Cuvier. Fossil porcu-
pine teeth from Java are larger than those
of the recent form from Java but fall
within the limits of the recent Sumnatran
race, and the subfossil Sumatran cave teeth
again exceed the recent from the same
island in size {Hooijer, 1946¢). Porcu-
pine teeth which are larger even than the
subfossil Sumatran specimens are known
from Pleistocene caves in southern China
and Burma, but the evidence is too scanty
to proclaim with a tolerable degree of cer-
tainty the Chinese fossil form as the fore-
runner of Acanthion brachyurus in the
same line of descent,

The recent races of the tiger, Paithera
tigris (I..), form a continuous cline from
Bengal over Sumatra and Java to Bali.
In the above-mentioned order of localities
they diminish in size; the Indian form is
the largest, the Bali tiger the smallest.
The fossils throw some light on the history
of the races. In the Pleistocene of Java, as
well as in the prehistoric caves of Sumatra,
we find teeth and bones of the same size
as those of the recent Indian form (Haoi-
jer, 1947a). On the islands the tiger has
diminished in size since the time of its im-
migration from the continent. The tiger
underwent a similar, but less pronounced
diminution of size in China, where, though
smallet than the Indian, it is still larger
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than the insular subspecies. The Pleisto-
cene tiger from Wanhsien in China (the
locality where the large Tapirus augustus
is from) is as large as the recent Indian
subspecies. The fossil metapodials from
Wanhsien, however, are decidedly more
massive than those of the recent tiger; a
character which the Pleistocene Chinese
tiger has in common with the fossil tiger
from Siberia . described by Tschersk:
(1892). The tiger metapodials from the
Javan Pleistacene are more slender than
those of the Pleistocene continental tiger,
demonstrating that while diminishing in
general size the tiger got more slender
metapodials too. In Java the tiger has
undergone a greater diminution in size
than on the continent, and the former was
already more slender-footed than the comn-
tinental forms during the Pleistocene.
Racial differences already must have ex-
isted by Pleistocene times.

The last example of infraspecific evelu-
tion to be discussed here is that studied by
me in the orang-utan, Ponge pygmaeus
(Hoppius). More than three thousand
teeth were collected by Dubois in the
prehistoric central Sumatran caves, be-
yond the present range of the species
which is now confined to northern Sumatra
(Achin), and Borneo. The comparison of
the subfossil with the recent teeth (Hooi-
jer, 1948) shows that since the time of the
deposition of the teeth in the Sumatran
caves, viz., in. the early Holocene, the
mean of the teeth of the orang-utan has
become sixteen per cent smaller. In ad-
dition, it has been possible to trace several
trends in the evolution of the dentitian,
all stamping the prehistoric orang-utan as
a more simian form than the recent, still
further removed in dental structure from
man in the points which differentiate the
recent orang-utan dentition from that of
recent man, . The prehistoric males had
bigger canines relative to those of the fe-
males than the recent animals. The lateral
incisors were less reduced in relative size,
and the anterior premoalar in the lower jaw
was relatively larger too. Also the excess
in size of the second molar over the other
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molars, a typically sitmian feature that is
also encountered during the early stages
of the evolution of the hominid dentition,
was much more pronounced in the pre-
historic orang-utan than it is now.

The Pleistocene orang-utan from Java
is indistinguishable in size from the recent
form. of Sumatra, while the Pleistocene
form from southern China and Indo-
China is decidedly larger than the subfos-
sil form from Sumatra. Thaus the Pleisto-
cene continental forr is again larger than
the Javanese,

SuMMARY

From the above data the following gen-
eral conclusions can be drawn:

1. Since the time of their immigration
into the Greater Sunda Islands (in the late
Pliccene or in the early Pleistacene) vari-
ous species have  undergene a' gradual
dimination in size, accompanied in some
cases by essential changes in the struc-
ture of their limbs or feet.

2. The decrease in size daring the
Quaternary is more advanced in Java than
it is in Sumatra. Prehistoric Sumatran
forerunners of the living species may be
evert larger than those of the Pleistocene of
Java. If eg., the tapir or the orang-utan
could have persisted in Java up to the pres-
ent, they would have become smaller than
the recent Sumatran form. Neozoologists
would have described them as subspecifi-
cally distinct as was done with the Java-
nese races of porcupine and tiger,

Thus it is evident that the subspeciation
of recent species is a process that can be
traced back into the Pleistacene. The re-
cent races ate the diminutive descendants
of racially distinet populations that al-
ready existed in the Pleistoceng. The
comparatively slight amount of differenti-
ation undergone by each of the subspecies
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during the Quaternary pushes the time of
origin of the species hack into the Pliocene.
From this epoch, however, no fassils are
known that can be definitely identified as
belonging to any of the species dealt with
above. Whether or not this is due to the
incompleteness of the paleontological rec-
ord is a question heyond the scope of the
present discassion. -
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