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MORE ON THE PROBLEM OF AUGMENTATION AND
DIMINUTION IN SIZE OF QUATERNARY
MAMMALS

Prr WEN-cHUNG

(Institute of Vertebrate Palaeontology and Palaeoanthropology, Academia Sinica)

(Abstract)

In 1963 the present author advanced some ideas on the problem of augmenta-
tion in size of Quaternary mammals, chiefly basing upon the result of his study of the
mammalian fossils from Kwangsi caves™. In the present article, he intends to discuss this
problem in a more general way and hopes to touch on the theoretical explanation of this
interesting biological phenamenon.

The augmentation in size of Quaternary mammals has long been speculated on by
palacontologists. Since the presence of continental glaciers in Europe in Pleistocene time
was generally accepted, palacontologists have usually explained the gigantism of Quater-
nary mammals by the coolness of climate in accordance with Bergmann’s law.

When Colbert and Hooijer investigated the Quaternary mammalian fossils from Yen-
ching-kou, Wanhsien of Szechuan, they also explained the presence of some large forms
in comparison with the corresponding ones of the present day by the change of climate
from cold to warm as the time went on from Pleistocene .to HoloceneV.

Recently Minchen Chow also investigated the Stegodon-Ailuropoda fauna of Yen-
ching-kou and others known in South China and arrived at the same result as that of
Colbert and Hooijer, concluding that during middle Pleistocene time the climate had
generally lowered down in South China®. Although Chow has observed the complexity
of the probiem, in any way he also relied too much upon Bergmann’s law, as Colbert and
Hoofjer did.

As zoologists recently demonstrated, Bergmann’s law is generally true but is still far
from absolute. The body size of raccoons living today in North America decreases in
size in accordance with the increase, not decrease, of the latitude. Stein also observed
that the European moles decrease in size with the altitude®.

Among the Yen-ching-kou fauna there are a few forms whose present day representa-
tives are living only in tropical or subtropical regions in Africa and in South Asia, such
as hyaena {Crocuta), civat-cat (Viverra zebetha), and gibbons (Hylobates), etc. If Colbert
and Hooijer’s explanation is correct, how can we explain the co-existence of these warm
climate-loving mammals, living together with those of cold climate?

Moreover the well known European latge-sized fossils in comparison with their
counterpart of present-day-forms, such as Elephas meridionalis and Trogontherium cuvieri,
were living together in most cases with Hippopotamus amphibius major. 1If these large-

* Pei Wen-Chung: On the Problem of the Change of Body Size in Quaternary Mammals. Scientia Sinica.
XII, 2, p. 231—235, 1963.
1) References referred to the pages in Chinese text.
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sized mammals lived in cold climate, it is certainly not the case with hippopotamus.

It therefore seems that we should consider the augmentation in size of Quaternary
mammals as due to some other causes, especially the internal causes.

If we discuss the augmentation in body-size of animal fossils we should first consider
the Law of Augmentation of Size established by Charles Depéret®. Moret has sim-
plified this law and writes: “In a small phylogenetic branch of animal fossils, it began
by small size and from small-sized form it gradually augmented and finally it became
giant by which it became exterminated.””

According to this law, the small-sized form should be the beginner or the most primi-
tive one in this small branch. By his wide knowledge both in invertebrate and in verte-
brate palacontology Depéret has well demonstrated that this part of his law is generally
correct and it is accepted by most palaconlologists.

According to this law, then after the beginning stage, generally speaking, the animal
would increase in body size. If we look at the Quaternary mammals, most of them were
originated at the end of Tertiary or at the beginning of Quaternary. The ancestral forms
are generally small in size. Coming to Pleistocene they became developed and specia-
lized and according to Depéret’s Law their body-size should become larger and larger.

Why animals get developed: their body size increases? For the new-born of any
thing, its vitality is. the strongest. Take for example a new-born eclement of a small
phylogenetic branch of animals, it enters a new field and eanvironment, where the supply
of nourishment is plenty. Nourished by unlimited food-stuffs, animals would get fully
developed: their body weight and stature would grow to the maximum limit. And its
population becomes greater and greater, because strong parents would give more and
stronger offspings. * That is why this small phylogenetic branch of animal gets developed.
On the other hand, if the new-born elements of a small branch got no sufficient
nourishment, their body would become thinner and thinner and its offsprings undeveloped.
At last the new-born elements should become non-existing. It seems that being the
developing elements in a small phylogenetic branch is the foundamental cause, or the
internal cause, of the augmentation in size of Quaternary mammals.

Of course, we would not deny entirely that the coolness of climate might have
played a certain role for the augmentation of size of Quaternary mammals. Particularly
in Europe, the cold climate during the glacial periods might have accelerated or stimulated
the augmentation of body-size of Quaternary mammals, but certainly it is only the exter-
nal cause, not the foundamental one.

Coming back to the Quaternary mammals found in Kwangsi caves and studied by
the present author”, he finds that the development of the branch of the great panda
would well endorse the statement advanced theoretically above. Up to now we have
not found out yet the direct ancester of Ailuropodae. However, the small and so specia-
lized branch certainly was the descendance of some forms of Ursidae of Neogene time
living in Asia or in Europe. It made its first appearance in Early Pleistocene and be-
cause it was the new-born of this branch, as usually the fossil animal did, it began by
a small-sized species, that is Ailuropoda microta of Liu-Cheng Gigantopithecus cave, and
adopted the bamboo diet. Coming to Middle and Late Pleistocene, it became well deve-
loped, that is, in South China there wete well spread bamboo-forests, where the small
sized great-panda got unlimited nourishment. It, therefore, became well developed and
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its body-size increased. It is the Pleistocene fossil form, Ailuropoda m. fovealis.

The great size of the great Panda was maintained up to Neolithic time and after
it, and because of the increasing of the human activity, particularly by the cultivation of
land, they were compelled to retreat to the high mountaineous region in the west border
of Szechuan. In the high plateau of western China they lived in a limited region and
with limited food-stuffs and because they were not skilled in defense against the enemy’s
attacks, they became rarer and rarer, diminishing in size, and finally became almost ex-
tinct at present day. According to the history of the branch of Ailuropodae, it seems
that the increase of body-size of Ailuropoda in middle and late Pleistocene is because it
was in the period of full development in its branch.

Together with the small sized Ailuropoda we find in co-existance the largest sized
red dog, Cuon dubius, in the same strata and in the same cave as the Liucheng Gigan-
topithecus cave. Cuon was differentiated from Canis in early Pleistocene, because Cuon
dubius of that time usually retained the characters of Canis, as the presence of Mj;, the
presence of large metaconid and two cusps on the talonid of M,. At the beginning of
differentiation from Canis, the Cuon adopted a somewhat different diet from that of
Canis, therefore Cuon got more supplies of food-stuffs and became well developed. It
consequently became larger in size. There is no reason to consider Cuon dubius of early
Pleistocene as the eatliest form and consequently with small body size. We should
search the common ancester of Canis and Cuon, which was living at the end of Tertiary
and which was of small-sized form'®'?,

In the last part of Depéret’s Law he considered that the termination of a small
phylogenetic branch of fossil animals would be at the time when it arrived at the gigantic
stage of body size. However, as noted above, the present author finds that the extinc-
tion or almost extinction of the great panda took place not at the time of its gigantic
stage but at the time of somewhat diminishing its size after its body size had reached
the maximum. With regard to the red-dog, only in present day it becomes quite rate
in population and we may say it is only at the present time that it becomes almost ex-
tinct. As noted above, the size of present day red-dogs (Cuon alpinus and C. javanicus)
is smaller than those of middle and late Pleistocene forms and the latter in turn still
smaller than Cwuon dubius of eatly Pleistocene. It is obvious that the termination of small
branch of an animal species does not happen in the stage when it had the gigantic size
but in the time of diminution of size after the gigantic period.

Therefore it seems to the present author that a certain modification of Depéret’s
Law is necessary and he proposes to make this law in the following form:

“In a small phylogenetic branch of animals, it began generally by a small-sized form
and after that it developed and increased gradually in size. After it became maximum
in size, it would start to decline. That was at the time of diminution of size when
the small branch of an animal became extinct or nearly extinct.”



