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Fig.1 Sketch showing differentiation of mammalian faunas in China
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Fig.2 Sketch showing biogeographic relationships of mammals
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EVOLUTION OF CENOZOIC MAMMALIAN FAUNAL
REGIONS OF CHINA

Tong Yongsheng Zheng Shaohua Qiu Zhuding
(Institute of Vertebrdte Paleontology and Paleoanthropology. Chinese Academy of Sciences Beijing 100044)

Key Words China, Cenozoic, Mammals, Faunal Region -
Summary

Since the Cenozoic, changes of mammals in taxonomic composition and
distribution have taken place in China, mainly due to collision of plates, changes of
topography and climate. The paper discusses some problems of ecology and
biogeography involving the Chinese Cenozoic mammals, after the recognition of the
18 mammal ages based on nature and magnitude of the faunal changes (Tong er al.,
1995).

Biogeographic provinces and ecology

China is vast in territory and the climate between the northern and southern
parts differs. The present mammalian distribution indicates distinct provinciality and
latitudinal ecological variation in taxonomic composition, which demonstrate two
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zoogeographical provinces. Roughly, a line from the Qin Ling Mt. to the Huaihe
River separates the northern Palearctic realm from the southern Oriental realm.

Although the updated collections are not large enough to delimit zoogeographical
regions throughout the Cenozoic, the record demonstrates a long and complicated
course of zoogeographical differentiation leading to formation of the present faunal
provinces (Fig.1).

Paleocene

During the Palcocene the Tethys Sea separated the southwestern part of China
from the Indian Plate. Most of the Chinese territory spanned latitudes 5°—40°,
with a subtropic semiarid-arid environment (Wang & Shen, 1992). Most remains were
collected from the central part of China, but late Paleocene mammals also occur in
Nei Mongol and Xinjiang. Faunal composition of central China corresponds basically
‘to that of North China; minor differences are the taeniolabidids in the northern
faunas of the later Paleocene. This may imply an existence of provincial ecological va-
riation during the late Paleocene.

Eocene

During the Eocene the Tethys disappeared due mainiy to the collision of the In-
dian plate and the Eurasian plate. Faunal composition differs between the eastern
coast and central part of China in the early Eocene. For example, the rodent assem-
blage in the Wutu Fauna in the east is dominated by paramyids, while central China
faunas are composed mainly of primitive cocomyid, tamquammyid and yuomyid
ctenodactyloids. In addition, the Wutu Fauna, including carpolestid plesiadapoids,
neoplagiaulacid multituberculates and soricid /echinosoricid-like insectivores, seems to
reflect a warm and moist environment, while central faunae and florae appear to in-
herit a relatively drier Paleocene climate.

All the middle Eocene faunas found in this country are quite similar in
compositions minor differences are the relative abundance of Deperetellidae,
Indricotheriinae and other rhinocerotids of the Sharamurunian upper Lumeiyi Fauna
in Yunnan, indicating probably a warmer and moister environment for the southern
fauna.

In the later Eocene the high diversity of Artiodactyla in South China contrasts to
North China. The Nadu Fauna of Guangxi includes 5 genera of anthracotheriids, two
cach of ruminants, suids and tayassuids, while in the Zhaili Fauna of Shanxi no suid
or ruminant, and only two anthracotheriids have-been found. This might suggest an
initial differentiation in faunal elements in China.

Generally speaking, mammals from southern China in the Eocene are identical at
the family level with those of northern China. The FEocene faunas indicate a
transitional environment from dry to moist during most of this period, except the
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carly Eocene fauna of the eastern coast and the late Eocene fauna in the south, which
reflect a rather warmer and moister environment.
Oligocene

Definite Oligocene faunas are known only from North China. The Ulangochuian
faunas, containing specialized brontotheriids and amynodontids, might indicate a
relatively moist environment, but other middle and late Oligocene faunas, consisting
mainly of Tataromys-like ctenodactyloids, cylindrodontids, zapodids and ochotonids,
reflect a temperate semiarid or dry climate. It is likely that a faunal province
preceding the present day Palearctic Region was initiated in North China during the
Oligocene.

The Qinghai —Xizang Plateau obviously rose to an altitude that began to effect
paleobiogeography at this time.

-Miecene

With the uplift of the Qinghai —Xizang Plateau, differentiation in distribution of
mammals between North and South China became more distinct in the Miocene.

The middle Miocene Tunggur Fauna in the North includes 5 of 6 families of land
mammals living today in the Chinese Holarctic Region, but not a single family which
is limited to the present-day Oriental Region. These families are Castoridae,
Zapodidae, Ochotonidae, Dipodidae and Gliridae. The Kaiyuan Fauna of the same
age in the South, however, contains apes, Tapirus. and Propotamochoerus, which repre-
sent the Oriental Region today, and lacks any family particular to the Palearctic
Region. This indicates that the Tunggur Fauna in North China is more Holarctic in
character, while the southern Kaiyuan Fauna is more Oriental during the middle
Miccene.

The latitudinal ecological variation in faunal elements was more obvious during
the late Miocene. The Ertemte Fauna of Nei Mongol contains families peculiar to, or
mainly distributed over the Holarctic and Palearctic Regions, such as Erinaceidae,
Castoridae, Zapodidae, Gliridae, Dipodidae, Cricetidae, Siphneidae and Ochotonidae. No
family of mammals only known in the Oriental Region occurred in the Ertemte Fauna.
The Lufeng Fauna of Yunnan presents families peculiar to, or mainly concentrated in
the Oriental Region and the tropical or subtropical areas, such as Pteropidae,
Hipposideridae, Tupaiidae, FEchinosoricidae, Platacanthomyidae, Rhizomyidae,
Hystricidae, Hylobatidae, Viverridae, Tragulidae. It is clear that the Ertemte Fauna
reflects a temperate zone, like the drier steppic environments of the Holarctic Region,
while the Lufeng Fauna reflects a tropical or subtropical mesic forest environment
like that of the present day Oriental Province. The Lufeng Fauna contains Cricetidae
and Castoridae which flourish in the Palearctic Region today. This may imply that the
zoogeographical differentiation was not as distinct in late Miocene time as it is
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today.
Pliocene

Such a differentiation in Pliocene time was similar to that of the late Miocene,
but possibly became more distinct during the Pliocene. Cricetids no longer occurred in
the Yunnan area, and rhizomyids withdrew from Shanxi of North China during this
time. '

Pleistocene

Generally, distribution of mammals at the family level during the Pleistocene was
consistent with that of the present day.

This indicates that two distinct zoogeographic divisions, the Palearctic realm and
the Oriental realm, existed in China at this time. Nevertheless, the two provinces
were not as distinct at the beginning of the Pleistocene as they are today and there
continued certain Yushean vestiges. In the early Nihewanian some taxa distributed in
the Palearctic Region today, such as cricetids and arvicolids, occurred south of the
Yangtze River, and some present-day Oriental Region taxa, rhizomyids, hystricids
and viverrids for instance, spread into North China.

Since the middle Nihewanian, dispersal or immigration events frequently took
place between the two provinces, due probably to global climatic shifts. A relatively
warm and moist climate in the middle and late Nihewanian was suggested by the
chiefly northward immigration of mammals from the south. Some taxa, such as
Hystrix, Stegodon, Ailuropoda and Tapirus spread far up into North China at this
time. Records of mammalian fossils also indicate alternate changes of warm and cool
climates during the Zhoukoudian age.

In a word, the history of differentiation of mammals in China can be traced
back to the collision of the Indian plate and Eurasian plate in Eocene. The change
of environment and differentiation of mammals between North and South China
seems to be related to the forming and uplifting of the Qinghai —Xizang Plateau.

Biogeographic relationships

Most of the Chinese early and middle Paleocene mammals are confined to East
Asia. These endemic taxa are Anagalida, Bemalambdidae, Harpyodidae,
Archaeolambdidae, Pastoralodontidae, Didymoconidae, Phenacolophidae, etc. About
42% of the total families are shared with North American faunas. They are
Mesonychidae, Hyopsodontidae, Esthonychidae, Viverravidae, Arctostylopidae and
others. This seems to imply an existence of close phylogenetic relationship between
the mammals of Asia and North America, but only at the taxonomic level of the
family. The records appear to show that hyopsodontids and viverravids might have
immigrated from North America to Asia, and mesonychids, esthonychids and
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arctostylopids spread in the opposite direction. During the Paleocene, only one or
two families are shared with Europe.

Some cosmopolitan genera are found in the early Eocene faunas of China. Among
them, Miacis, Coryphodon, Dissacus, Hyopsodus and Hyracotherium are commonly
known in Europe and North America, Hapalodectes, Homogalax, Heptodon and
Acritoparamys can be seen in North America, and ? Propachynolophus is found in
Europe. It appears that dispersal of mammals between Asia and North America, via
Bering land bridge, had taken place to some extent during the early Eocene.

At the end of early Eocene, a clear decrease of temperature is indicated. Disper-
sal of mammals between Asia and North America was distinctly reduced, and some
new families restricted to Asia, such as Tupaiidae, Tarsidae, Eosimidae, Cricetidae,
Lophialetidae and Deperetellidae, developed in the middle Eocene. Limited interchange
~of mammals between Asia and North America continued, and indicated by a number
of congeneric forms, such as Macrotarsius, Thinocyon, Unitatherium, Mesonyx, Telma-
therium, Eomoropus, Helaletes and Hyrachyus, but no congenus has been found yet
from the middle Eocene of Europe.

In the late Eocene there were a few cosmopolitan genera. Hyaenodon and Pterodon
were found either in Europe or in North America. A considerable dispersal still took
place between Asia and North America at this period, but the variety of immigrants
entering Europe was less than that entering North America.

On the whole, among the known Chinese Eocene mammals, about 20% are
congeneric with North American representatives and 8% with Europe.

At the end of the Eocene and beginning of the Oligocene, some Asian original
taxa, such as ciricetids, zapodids, lagomorphs, fissiped canivores, advanced
perissodactyls and some artiodactyls (entelodontids, anthracotheres, suids and
tayassuids) migrated to Europe. This invasion influenced European faunas greatly
and numerous genera (Eucricetodon, Eomys, Pseudotheridomys, Desmatolagus, Amphi-
cyon, Cynodictis, Palaeogale, Nimravus, Aceratherium, Entelodon, Lophiomeryx, etc.)
occurred in the Eurasian Oligocene faunas. The congenera with Europe in Chinese
Oligocene faunas amount to 24%. As contrasted to Europe, fewer common genera
with North American faunas are known at this time (12%). It is likely that Oligocene
time was a turning point in the history of mammalian dispersal events. Before this,
during Paleocene and Eocene epochs, immigrations chiefly happened between Asia and
North America, but less importantly between Asia and Europe. It is highly suggestive
that formation of the Palearctic realm began in Oligocene time. ‘

With the end of the Oligocene epoch and disappearance of the “Turgai Straits”,
immigration of mammals between Asia and Europe increased progressively. Congeneras
with European faunas jumped in Shanwangian age. Usually, more than one third of
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the genera found in Shanwangian faunas are shared with Europe. Such taxa
are Microdyromys,  Megacricetodon,  Democricetodon, — Amphicyon,  Sansanosmilus,
Gomphotherium, Anchitherium, Lagomeryx and others. Immigration and dispersal of
mammals between Asia and Europe further developed during the middle Miocene. In
the Tunggur Fauna, about half of the genera have systematic relationships with
Europe.

In the late Miocene and Pliocene, more genera, especially those from North
China, had a Palearctic distribution. In the Ertemte Fauna, for example, 34 of 52
genera can be found in Europe. Assemblages from China and Europe of this age may
differ in ecotype, but they belong to the same Hipparion fauna (sI) of a great, dry
steppes as suggested by Kurten in 1951.

During Neogene time, mammals congeneric with North America are much fewer
_than those with Europe (Fig.2). This may indicate that the path connecting the two
continents was sometimes interrupted and dispersal of mammals between Asia and
North America was restricted during this period. Common genera with North
America did increase in quantity (23%) in the Tunggur Fauna. These genera include
Leptodontomys. Anchitheriomys, Amphicyon, Serridentinus and Anchitherium and others.
As a whole, however, the proportion of congenera with North America in the
Neogene is almost the same as in the Oligocene.

In the Pleistocene faunas, about 42% of the total genera such as Erinaceus, Sorex,
Talpa, Allocricetus, Mimomys, Apodemus, Ursus, Mustela, Hyaena, Felis and Tapirus
are congeneric with contemporary FEuropean faunas. In the Salawusuan faunas,
congeners amount to 56% of the total. Pleistocene assemblages share not only genera,
but also some forms at the species level, such as Trogontherium cuvieri, Pitymys
hintoni, Ursus etruscus, Paleoloxodon namedicus in Nihewanian faunas, and Crocidura
russula, Castor fiber, Apodemus sylvaticus. Micromys minus, Mustela eversmani, Meles
meles, Canis lupus, Sus scrofa. Cervus elaphus in Zhoukoudian faunas. Congenera with
North America, for example‘ Sorex, Mimomys, Microtus, Canis. Ursus, Mustela, Equus,
Tapirus, and Cervus are also found in the Pleistocene faunas.

From the above, Chinese mammals have close biogeographic relationships with
both Europe and North America. Cosmopolitan genera can be found back to the late
Eocene and most taxa showing affinity with North America are also found in Europe.
This implies that an interchange of mammals, via the Bering land bridge, had taken
place in Holarctic Region since the Eocene. Among these genera large mammals domi-
nate small mammals. This might be explained by large mammals having a
great ability for far-ranging migration than small mammals. Since the Oligocene, the
greater similarity of the Palearctic Chinese mammals to those of Europe than North
America may reflect filtering action of the Bering land bridge.
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Close biogeographic relationships of Chinese mammals with South Asia and
North Africa are also notable, and these can be traced back to Eocene time. Study in
the last 20 years shows that quite a few FEocene mammals from the Indian
subcontinent migrated from eastern and central Asia (Sahni, 1989). It is obvious that
Neogene mammalian faunas of South China were related to those of the subcontinent
in composition and ecology. Statistics show that about 20% of the genera from the
early Nihewanian faunas are share with Pinjor faunas. These congenera are Hystrix.
Lutra, Canis, Virerra, Megantereon, Rhinoceros, Stegodon and others. The Chinese
Eocene anthracotheriids have long been known for their affinities to those of North
Africa. Other taxa shared by the two continents can be seen in successive faunas: &.g.
Hyaenodon in the Oligocene and Atlantoxerus, Microdyromys, Protalactaga and
Democricetodon in the Miocene.
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