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REMARKS ON THE CORRELATION BETWEEN EUROPEAN
- AND ASIAN LATE CENOZOIC LOCAL
BIOSTRATIGRAPHIES

M. Kretzoi
(Budapest, Hungary)
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Increasing interest in the geohistory of vast continental sedimentary regions both in Europe
and Asia led to local terrestrial (primarily mammalian) biochronological systems (1853—
1985). The multiplicity of local chronologies or stratigraphies necessitated the correlations
between these local systems. This is the reason of the many papers dealing with the correla-
tion of continental to intercontinental size. Two recent papers establishing and summarizing
the local terrestrial chronology of the Late Cenozoic in China made also correlations with that
of Europe (Li Chuankui, Wu Wenyu, Qiu Zhuding, 1984; Xue Xiangxu, 1984). At the same
time the present author published some articles discussing the European Late Cenozoic mammal
chronology and its correlations {Kretzoi 1983a, 1983b, 1984, 1985a, 1985h; Kretzoi, Pécsi 1982),
one of which deals with the possibility of correlation of European and Chinese local chrono-
logy (Kretzoi 1985b). Many parallel conclusions are very satisfying, but some points need a
more detailed explanation or even comparison. This short note is devoted to the better understa-
ding in our correlational work.

Xiejiaan-Agenian correlation

The 14 mammalian taxa of the biostratotype locality Xiejia are mostly Late Oligocene or
transitional to Miocene forms, as Sinolagomys, Tataromys, Plesiosminthus and Tackyorycioides
and Eucricerodon too. One genus, Brachypotkerium is a form appearing in Europe only with
the Middle Burdigalian or Middle Orleanian. Another genus, Oioceros is a member of the
Hipparion faunae in the Middle East. Its appearance in the Agenian of China could burst all
of our ideas'on the monophyly of the Bovidae. These very important discrepancies greatly
weaken both the correlation. bhetween the two mentioned local ages and the concept of the
“Xiejia age.

Shanwangian-Orléanian correlation

The 9 faunae (Fangshan, Puzhen, Xiacaowan = Hsiatsachwan, Shanwang, Jiulengkou,
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Dongshapo, Lengshuigou, Zhangbei, Danshuilu) given under the heading Shanwangian and cor-
related with the European Orléanian are much less controversial in composition than the fore-
going, though not without problems.

The most striking differences from the European Orléanian are the followings: First of
all the appearance of the ovine Ojoceros in the faunae, as noted under the Xiejiaan, too. The
same could be told on the unusually early appearance of a “Chilotherium” species, a highly
specialized pliopithecine (Dionysopithecus) and a very primitive shaped proconsuline type (Pla-
todontopithecus) represented by a very nearstanding, if not iedentical form {Ataxopithecus,
Kretzoi 1984b) in the Hungarian Middle Eppelsheimian (Lower Vallesian) Hipparion fauna
of Rudabinya. The very early appearance of giraffids in China is also remarkable, if we
consider the African origin of the group. The mixture of Early Miocene to Late Miocene
forms (in European scale) in the Shanwangian faunal age suggests further refining of our
k'nowledge in respect of the faunal composition of this time-unit and to wait {for more data to
ascertain the differences in the appearance of some taxa as real chronological (or ecological)
markers of probable heterochronities.

Tunggurian-Astatacian correlations

The most sharp-cut boundarv in the Late Cenozoic Chinese sequence in mammal faunae
is the so called “Hipparion-datum”

In E. Asia, where the dominant role of hipparions is weakened by the rhinos, this boundary
is only acceptable, if the faunal sample is rich enough. The other weakness of this Hipparion-
datum is that it is only acceptable if other faunal elements confirm it, i. e. if they represent
an entirely Miocene fauna, but accompanied by a Hipparion species (Kretzoi 1935b). In other
words: the carliest fauna with Hipparion will be the Hipparion-datum, until a much earlier
form is found. Therefore all the [aunae without Hipparion must be classified as of prae-Hip-
‘parion, or Astaracian age. In the chronological table of Li, Wu, Qiu’ (1984) 15 faunae (Xiao-
Jongtan, Zhongxiang, Erlanggang, Koujiacun, Tunggur, Tongxin, Qinan, Xianshuihe= Hsien-
shuiho, Lierpu, Diaogou, Shennongjia, Ledu, Chaidamu= Tsaidam, Hsishui-Taben buluk, Ping-
liang, Jining) are placed in the Tunggurian or Astaracian of which only one, namely Tung-
gur show a broader taxonal sample (27 taxons), the others remain under 8 taxa. =~ Therefore
only Tunggur is evaluable chronologically, a fauna differing from early Hipparion-faunae
only in the absence of Hipparion. In this respect it remembers on the European Early Eppel-
sheimiam or Monacian faunae without Hipparion. Crucial for the migration of the dryopo-
thecines from E. Africa to E. Asia is the age of the fauna of Xiaolongtan with only 7 taxa,
partly not characteristical for aging and partly controversial in composition: Hexaprotodon is
unknown in Asia (both Siwaliks and Indonesia) before Villafranchian, hardly in consistence
with some other forms mentioned from the locality, as especially Palacochoerus. The other lo-
calities arranged under the Tunggurian are too poor for aging. In sum, the otherwise colour-
ful age (called Astaracian in Europe) needs a broader sample to be subdivided in China. The '
Tﬁnggur assemb_lagel, represents only the Tunggurian s. str., equally broadly the date to post-
Astaracian in European sense.

Bahean-Eppelsheimian-Vallesian

As shown in the old sample collected by the Sino-Swedish, Sino-French and other ex-
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peditions, the old Hipparion-faunae are rarer in China than the Baltavirians (="“Turolians”)
in the northern and NE regions (Kretzoi 1985b). This is reflected in the faunal samples of the
new Chinese excavations (Li, Wu, Qiu, 1984). :

The three faunae assigned to the Bahean or Eppelsheimain are difficult to characterize, even
the iype fauna, Bahe is too small to be fixed in the “Old Hipparion age”. Much better in
this respect are the numerous and partly abundant faunae of Honan and Hopei, or an important
number of the Hipparion-faunae of Shanxi and some of Shaanxi/Liuhe, Bahe, Bulong, ?Chai-
Chang-kou, Chen-Kou-wan, Chiao-Chia-kou, ?Chia-Yii-tsun, Chili loc. 66., Chingko-Hsien loc.
48, Chii-Tse-Wa. Characteristic for this faunal complex, representing the Bahean as an age
name it would be perhaps more significant for example Honanian, are primarily (as discussed
by the present author some months ago, Kretzoi 1985b): presence of only small forms of agrio-
theres (Galeotherium=""Ursavus”’), rarity or lack of ictitheres and hyaenines, and true mach-
airodonts among carnivores, increasing number of rhinocerotid taxa (Brackypoikerium, Stepha-
norkinus, Acerorhinus, first true Chilotherium) appearance of chalicotheres, diversified and
dominant presence of hipparionines, Plast appearance of anchitheres, early suid types as Korino-
choerus, Chlenastochoerus and lack of characteristic forms of the Hipparion-assemblages as Mi-
crostonyx, dominant in the Baodean, poor giraffid fauna, rich representation of primitive cervids-
(Cervavitus, Eostyloceros etc.), 1'0'\_7«/ number of bovid taxa, all belonging to primitive types, as
tragocerines and brachyodont gazells (Procapra). Browsing rhinos, frequent Cervids in con-
trast to grazing forms argument for a bushforest vegetation of the regions represented by the
localities of this age. The forest dwelling character of this faunal complex was first underlined
by M. Schlosser (1903) and worked out in details by B. Kurtén (1952), a feature characterizing
the European Eppelsheinian Hipparion faunae, contrasting the later (Baltavirian) omes. The
uniformly primitive character of this “gaudryi”-faunae ensure their chronological distinction
from the “dorcadoides”-faunae of Baltavirian correlations. '

Baodean-Baltavarian —=Turolian correlatio_n

The rich sample of the “late” Hipparion-faunae both in older and later collections (Zan-
da, Gyirong, Nyalam, Lufeng, Balouhe, Xinan, Lantian, Wudu, Jingchuan, Qingyang, Huoxian,
Tuchengzi, Ertemte, Yushe ‘“Zone I”’, Dalai Nor, Chaidamu-Tsaidam p. p., Manas, Urho, Wen-
quan, Duodaoshi, Chi-Chia-Kou, Chi-Tsu-Kou, Chiton Gol, Fu-ku-Hsien loc. 51, Ho-chii-Hsien
loc. 114, Houliang, Hsiao-Hung-Chii, Hsiao-Szu-Chia-Ling, Hung-Chiao-Ni-Ke-Tan, King-
Yang Hsien loc. 115, 116, Malang, Mancusun, Olan Chorea, Pao-Te-Hsien=Baode loc. 30, 31,
44, 108, 111, 112, 113, Pei-Hou-Kou, San-Ta-Kou, Shia-Shiang loc. 22, Wa-Yao-Po-Kou-Nei)
ensure not only their distinction from the older. Bahean-ones, but their correlations with the
European Baltavarian faunas too. The only problem in a broad correlation is the freat diver-
sity between the faunae of this age, showing a much more varied composition in taxonal list
and dominance rates changing with time and range. A more detailed subdivision of the
Chinese Baodean Hipparion-faunae in subages is needed, but taxonal revision of some impor-
tant groups such as carnivores, rhinocerotids, hipparions, suids, cervids and antelopes must pre-
cede this work. Until them we will be satisfied with the well founded chronological paralleli-
_zation of the Chinese Baodean with the European Baltavirian (“Turolian”). The increasing ari-
. disation after the more forested Eppelsheimian-Bahean must be the consequence of the disappea-
~rance of the Inner Asian-North Chinese “Lake belt” corresponding the disappearing Paratethys
. in Europe. The difference between the two parallel processes is to be explained by the more
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gradual desiccations of the Chinese Lake-belt than that of the Paratethys (‘“Messinian salinity
crisis”) in the European Mediterranean, or the continentalization in the Carpathian Basin.
This is the one cause of the less sharp-cut correlation of the upper boundary of the Baodean,
whilst the other is simply the basically different origin of the post-Baltavirian, i.e. Ruscinian
faunal type embracing practically new forms invading to Europe from the south of Asia, very
unlike to the slow transformation of the Baodean fauna to a Jinglean type assemblage.

Jinglean-Ruscinian correlations

The faunal assemblages of the post-“red bed” or post-Hipparion faunae are very difficult to
characterize; from one side they are the stratigraphically most confused and uncertain materials
in the old excavations, from rthe other side the difficulties are caused by the slow transition
mentioned above and manifersted in the survival of the rhino genera Chilotherium and Shan-
sirhinus, primitive Castorids (Dipoides, ‘““Eucastor’) and some antelopes ancestral for this
taxonal complex. Not better than the lower, the upper boundary of the age can be demarkated
by the (for the moment) rather artificial argument of the lack of equines and elephantines, ar-
riving-supposedly-with the begining of the Quaternary. But even this more theoretical boundary
marked by the first Equus s. 1. and Elephas s. 1. is the weak point of the characterization of the
age fauna and remains so until more local faunae make possible to determine it sharper. But
even the less humid character of the Chinese Jinglean is the basis of a new difficulty in sepa-
rating the Jinglean from the Quaternary: in Europe the warm wet Ruscinian has a “Subhima-
layan” type fauna sharply differing {rom both the Baltavirian and the succeeding Villafran-
china-Villinyian, whilst in the Chinese area this three ages show ecologically, and therefore ta-
xonally, only small differencces, giving only a tentative boundary both on the bottom and on
the top of the Jinglean. -

Comparing the fauna of an European and a Chinese Ruscinian or Jinglean locality we can
understand the deep difference hetween the two areas with a basically different zoogeographic
history: spatial Kaspian-NW siberian transgression and radical shrinking and disappearing of
the Paratethys barrier and parallel changes in the Tethys belt caused an abrupt end of Sino-
Sibiria connection and opened a Subhimalayan one, resulting in a wave of southeastern immi-
grations, reaching as NW-boundary Southern England and teplacing the Hipparion-grassland
ecosystem with Subhimalayan forest to wet savanna conditions. meantime in China the bush-
steppe conditions of the Hipparion-faunae prevailed during the whole time of this three ages
and remained over the non-glacial parts of the whole Quaternary more or less semiarid in cli-
matic conditions. But it is to mention that the climatic differences between North and South
China became, as shown on the basis of a comparison of the faunae deeper only during the
Pleistocene, namely between territories approximately N and S of the Yangtseline. The diffe-
rence in the ecological conditions between Europe and Asia, primarily E. Asia could Cause the
differences between East and South Asia, too, because S. Asia remained with Europe in a more
intimate connection, not only in the Ruscinian or Jinglean, but partly in later periods too,
whilst E. Asian and S. Asia remained mainly sepatated until the end of the Quaternary,
When the great Ganges-Tsangpo or Brahmaputra alluvium overbridged this barrier (Kretzoi
1938, 1956). This is the cause of the late dissolving of the Late Neozoic Sinomalayan zoogeo-
graphical province and the very late, practically only recent confluence of India and the Mala-
yan region to an “Indomalayan’ unit.
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Youhean-Nihowanian/Villafranchian-Villanyian relations

The time span between 2.4 or 2.5 My and 0.7 My is a matter of discussion both in Chi-
nese and European stratigraphy. Less disputed is its aging in the biochronologic sequence of
faunae. In Europe it can be divided in three well separable faunal types: the first is chatac-
terized by the presence of primitive arvicolids and “arvicoloid” cricetids such as Baranomys,
Trilophomys and by Dolomys a. o., escorted by Ruscinian type macromammal forms, but with-
out the rich murid elements, both in number of taxons and in dominant number over the cri-
cetid-arvicolid elements. In the latest practice (Reppening, Fejfar, 1977) this period is the
Villafranchian in restricted sense. The second faunal phase is that of the Mimomys-explosion
(Kretzoi 1969), with a vefy diversified Mimomys-fauna and the first rootless arvicolids (Lagu-
rodon, Prolagurus, Allophaiomys). This faunal type ends with a general restriction of the ta-
xonal latitude and some indications of a general cooling. This faunal complex is called in the
latest publications Villanyian s. str. The third faunal complex is well characterized by the
extinction of practically all Ruscinian remnants of the Villafranchian-Villinyian accompanijed
by the Microtus-explosion in the arvicolid-fauna, begining with the dominance of Allophaiomys
(accompanied by the last survivals of Mimomys), and the sudden emerging of the different Micro-
tus-branches, becoming dominant in the Quaternary and extant micromammal fauna of the
Holarctica. This is the Early Biharian fauna, followed by the first arctic impact (Mindel-
Elster) in the Upper Biharian.

The weakness of this three-grade succession is that it is not accompanied by equall); deta-
iled aging in the macromammal fauna. This is the reason of our hesitation in correlating and
Equus-datum or an Elephas s. 1. -datum with the deatiled micromammal chronology (“vole
chronology”). The only well correlable point in the micro-macromammal aging is the coin-
cidence of the extinction of practically all macromammal types, not reaching the end of the
Pleistocene with the Villanyian/Biharian boundary of the micromammal chronology.

If we compare the Chinese biochronology of this time span with that of the European,
we can claerly find the great similarity in the problems: first of all not to mention the pro-
blem of the Jinglean-Youhean boundary discussed above, the mixture of Choukoutienian and
Nihewanian forms in the “Nihewan complex” and then (as not less difficult problem) the dis-
tinction between the pre-Nihewan and Nihewan part of the faunal complex of the Youhean,
or more precisely the time span between Youhean and Choukoutienian.

Later faunal ages, following the Choukoutienian are complicated by increasing problems
of glaciations and, perhaps in greater extent, by the increasing difference between South and
North China in climatic-ecologic conditions. In other words: South China is too much influ-
enced by the Malayan-Indonesian faunal area, or North China became more and more distinct
from the Sino-Malayan faunal character. Both mean the same.

Overlooking the problems arosen from a comparison of Chinese and European local
faunal evolution and biochronology, some questions emerge, not to be answered on the basis
of a simple comparison of faunal lists, but mugh more as questions ta be answered as results
of deepended work on actual fossil materials, The number of this question is selfevidently
great; some of them will be mentioned in the following:

Insectivores are less complicated in the extant European fauna; not so in the East Asian
one, with a series of survivors of the Late Tertiary. Therefore, Chinese Late Tertiary to Early
Pleistocene insectivores, primarily soricids and in some respects also talpids are promising for
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the study of refined taxonomical-phylogenetical studies, because soricid evolutionary trends are
poorly known. Archaic E. Asian living representants and Chinese fossil relatives can surely
help to a better understanding of this “difficult’” group and his expansion to four continents.

Tertiafy sciurid sample is insufficient to overbridge the gap in our. European-North Ameri-
can Knowledge concerning historical dynamics of the family. Surely, the Chinese materials
will support a great deal to a more diversified picture of this family. Marmotines are the
most important group having Inner to Eastern Asian backgrounds and a rather intimate connec-
tion with North America’s sciurid evolution.

Though more isolated in the Chinese sample, eomyids are very useful elements of a more
precise European-Chinese biochronological correlation.

Basic importance is to attach to a more detailed and primarily careful comparison of Eu-
ropean and Chinese cricetids, which are in Europe index forms of the most local terrestrial
chronologies. »

Special importance is to measure to the detailed study of the myospalacids in China
(Teilhard de Chardin 1942, Kretzoi 1961), being the best “common language” between Chinese
and Northeast Asian terrestrial local chronological sequences. Starting point must be the care-
ful distinction of parallel evolutionary trends (Prosiphneus, Mesosipheus, Episiphneus, Eospa-
lax, Myospalax, Allosiphneus) running through more or less the same grades in overall evolu-
tion, but at different time levels and thus diminishing the chronological value of most evolu-
tionary levels in the evolution of the myospalacid sample, if not carefully collected.

Arvicolids are basis of Quaternary mammal microchronology in Europe, the same could
be evolved in Eastern Asia, but with some restrictions. They are also important for a closer cor-
relation with North America. Restricted is the importance of arvicolids for the Chinese Late
Quaternary, whilst a careful comparison of European and Chinese Mimomys—forms could be of
greatest importance not only for the European-Chinese faunal exchanes in the Earlier Quater-
nary, or even in the Latest Pliocene, but perhaps with greater weight in the study of Mimomyne
evolutionary dynamics expanding between Europe-East Asia-North America.

Histricid sample is important for the migration of this family, arriving in Europe on the
boundary of the lower/upper Hipparion-faunae, not earlier.

Beside Hipparion-faunae Primaies are the most eminent fossil record of China, at least for
the Cenozoic. Their discussion needs much more place than possible in this short review. The-
refore only the very early appearance of higher Primates in South China, postulating a sepa-
rate migration way from East Africa far before the Siwalian immigration and the World’s big-
gest one-locality sample of ramapithecines-siva pithecines (Shihuiba) or the equally eminent
sample of gigantopithecies and hominines from Middle and North China must be mentioned
here.

Lagomorph remains are important for many reasons: all are early forms of the faunal
exchang between North America and Eastern Asia practically in the whole Holarctica. True
Ochotonids arrive Europe not before the end of the Early Hipparion-faunae (Eppelsheimian-
Baltavirian boundary), i.e. they are contemporaneous with the second exchange between Ame-
rican and European Hipparion-faunae, enriching the North American fauna with many typ-
ically Eurasian or European types. Exactly the same time is the date of immigration of le-
porids to Eurasia (except Hypolagus, arriving in Europe not before the Ruscinian).

No data are available to fix the time of arrival of Proboscidea in the Chinese area, appear-

ing in Barstovian times in North America. No more is known of the intrusion of elephantids
, v

o
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in the same area, Proboscideans seem to play only a secondary role in Eastern Asia, or at
least this region seems to be a secondary scenary of Proboscidean evolutionary dynamism.

Perissodactyls are practically the most important members of the Upper Tertiary faunae
in East Asia, contrasting the Artiodactyl dominance (except Hippation) in Europe. The most
characteristical perissodactyl members of this faunae are the rhinos, matching with hipparions
for the dominance. The most important problem is the great numbér of taxa. 'The improbably
great number of species, living in a given age and territory (for example 22 taxa in the Chi-
nese Turolian)needs revision and drastic reduction of specific-subspecific taxonal names to
be real. They will partly represent forms related to European ones, or they are partly if not
in majority, Asian, even East Asian endemisms.. They produced over the time span Miocene-
Pliocene at least evolutionary lines, represented by different generic-subgeneric successions such
as Brachypotherium, Acerorhinus (=Lower-Middle Miocene ““‘Chilotherium™), Stephanorhinus
(=Miocene-Pliocene “Dicerorhinus”), Plesiaceratherium, ?Hispanotherium, Aceratherinm, In-
dotherium (“Beliajevina”, Chilotherium, Shansirhinus, Sinotherium, i. e. at least 10 genera-sub-
genera. Growing size, developing hypselodonty, cement deposition in the valleys and islands of
the molars, or some times increasing molarisation of the premolars are all important data for a
better knowledge of evolutionary grades and chronological position of the individual taxa com-
posing the Chinese rhinocerotid sample. Their importance is extended both in direction of
local biochronology and Chinese-European correlation. Siwalian relations are also to be exami-
ned in any genera (Indotherium, Acerorhinus). North American correlations are absent or
imporbable. '

Chalicotheres are present in the Chinese sample in both lines (chalicotheres and schizo-
theres) but not as frequent as to use for parallelizations. The same is true for Tapirs. .

Hipparions, the theoretically most important forms of the Bahean-Baodean faunae, are
for the moment of little usefulness both for local chronology and intercontinental correlations,
caused by the crisis ruling in the téxonomy of this group, otherwise one of the most impor-
tant and famous members in Tertiary mammal sample. If we risk a sentence based on this
group it is restricted to two more or less recognized statements: one is the probability of the
arrival of the Hipparion-invasion in China at the same date as the European ‘‘Hipparion
datum”, on the bottom of the Bodvaium/Middle Eppelsheimium=Lower “Vallesium”, the second
is the high probability of a second immigration of hipparions from North America (Neokip-
parion) in the Upper Hipparion-age (Baodean-Baltavirian). Uncertain is the date of arrival of
Equus s. 1. (Allohippus, Asinus, Equus s. str.) from North America, therefore the “Equus
datum” is also to determine in the future. The only stating point based on Equus is: no faunae
with Egquus s. 1. can be older than Early Pleistocene. The chronological insertion of some of
the Chinese faunae has to be revised on this basis. The sporadic appearance of .4nchitherium
in a post-Tunggurian fauna side by side with the dominant hipparions, is typical for the Bao-
dean/Eppelsheimian, whilst no data for the survival of this group is known from a post-Bahean
(Baodean or later) fauna. Therefore, its provenance is a good argument for the praeﬁBaodeah,
i. e. Bahean, if accompanied by hipparions. The only problem is the time of the extinction of
Anchitherium in Eastern Asia. In Europe this is the end of the Eppelshimian {more prec‘isel)‘l
the end of the Rhenohassian). ‘

o Artiodactyls are very different in chronological value, partly caused by the regional dif-
ference between Asian and European evolution of the families involved, partly as a result of
the ‘many local evolutions of the richer Central Asian Artiodactyl life, except perhaps some
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antelope groups. Suid evolution laoks to be less many-sided than in South and West Eurasia.
Cervid branching in the Late Cenozeic is too c&nplicated to be available for evolutienary zoo-
geographic speculations.

More in details, suids are scarcely represented in the Miocene, together with tayassuids,
they are rare in higher parts of the earlter Miocene (Conokyus, Bunalistrioden, Hyosherium,
Listriodon), local (Chlemastochoerns) or archaic (Listriodan, Conaohyus, Karynachoerus) in
Bahean, restricted to Mtocrosionyx and Propotamochoerus-Poramochoerus in the Baodean, or to
the last and Sus in the Jinglean or Ruscinan. Were there any difference between Eastern Asia
and Europe, then it would be the more dominant role of listriodonts and the relatively weak par-
ticipation of bunodont suids in the faunae, compared with locally dominant prevenance of the
family in European assemblages, speaking for a dominantly more bush ferest to dry forest
environment in Eastern Asian.

Giraffids are more diversified and complicated group, with a distribution in time and space
producing much more questions than data. First of all, their very early appearance in Eastern
Asia is a little in discordance with the much later arrival of this family ia the European Mio-~
cene sample. This fact involves the possibility of an early (Orléanian) direct connection bet-~
ween Africa and not only India, but Chinese territories toa. If so, then many other groups
could arrive through this direct route to Eastern Asia from ‘Africa and mutual connections are
also possible, for example an earlier immigration of Proboscideans via Africa-Subhimalayan Asia-
Eastern Asia etc. The later history of the giraffids in Eastern Asia is more correlated with that
in Europe; the richer and more diversified sample in the Baodean contrasts chat of the poorer
representation of this family in the Bahean exactly as the simple Pealacorragus-fauna of the Ep-
pelsheimian compared with the diversified giraffid assemblage of the Baltavirian in Eurape.
At the same time the local differences are also important: Honanatherium dominance in Chi-
nese old Hipparion-faunae contemporary with Paleotragus as the only giraffid in Europe,
whilst a Palacotragus-Semotherium dominance in Chinese late Hipparian-faunae contrasts evi-
dently the Samotherium-Helladotherium representation in Europe.

Pratically the same-is the case with the bovide as with the cervids. The only parallel bet-
ween Europe and China is the richer diversification in the gazelles and other antelopes in the
late Hipparion-faunae (Baodean), and the impoverishment of the antelope-fauna during the
post-Hipparion-faunae, with increasing number of ovines-ovibovines. Striking differnece in bovid
evolution is the very early appearance of the prolific evolutionary center of Palasia, far being
well known. _

Summing the short comparison of Late Cenozoic faunal evolution of China and Europe,
I have found the following results and problems to discuss or ta be completed:

1. The Xiejiaan sample is too weak to be characteristic for this age and to be com-
pared with any European time unit.

2. The Shanwangian is richer represented by faunae, but too diversified to compared
with the European Orléanian, or to paralle the boundaries, which are uncertain even in Europe.

3. The Tunggurian, as known for the moment, is narrower in time than the European
Astaracian, or p. p. post-Astaracian (Monacian) what is itself controversial enough to imsert
and delimit it

4. The splendid sample of the Bahean is clear than the European Eppelsheimian; a
subdivision in subages is promising task of Chinese paleontology.

5. The Baodean s the richest sample of this time unit, richer than any other faunal
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group in the Neogene. The imposing number of faunae and individual taxons is highly pro-
mising for a more detailed aging of this time span in Eastern Asia and for informing about
the greatest migration of mammal faunae between the Old and New World.

6. Jinglean age is well characterized; if some Equus-faunae are excluded from this very
characteristic and in its evolution very special time nuit of East Asian faunal dtnamism, very
distinct from Siberian-European processes.

7. Youhean and later Quaternary (“Equus™) faunae are satisfactorily dated and correlated
in the whole Eurasian“sample. Correlation with North American faunal ages is also promising
Correlations with tropical regions is possible only on the basis of radiometric dating, ar least
for the time given. f

8. Cenozoic, eminently Late Cenozoic Eutherian evolution and faunal dynamics are prima-
rily controlled by two factors: the Central Asian radiation center and the Beringian “climatic”
sieve. The forst depends on the evolution of biota in the Palasian region. ~ Brilliant new
results of Chinese vertebrate paleontology -promote efficiently in disveiling of ‘the evolutionary
processes of the life in this vaste region. Many of the questions of the history of the terrestrial
life of the Old World surely will be clarified during this activity of our Chinese colleagues.

(Received on Sept. 17, 1986)
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