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NEW RESULTS IN THE STUDY OF TERTIARY
BIOSTRATIGRAPHY IN THE ULUNGUR
RIVER REGION OF XINJIANG, CHINA

YE Jie!, WU Wen-Yu', MENG Jin'?, BI Shun-Dong' WU Shao-Yuan'
(1 Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Scienses Beijing 100044)
(2 American Museum of Natural History New York NY 10024)

Abstract  Stratigraphic sections of 4 Tertiary rock units in the Ulungur River region, northern rim
of the Junggur Basin, Xinjiang, are briefly described. These are the Kekemaideng, Halamagai,
Suosuoquan and Ulunguhe formations. The contact relationships and biochronology of these rock
units are discussed. The Kekemaideng beds are considered to be a formation of probably equivalent
to middle Miocene Tunggur Fm. in age. The fauna from the Halamagai Fm. is correlative to early
middle Miocene Tongxin fauna. The lower part of the Suosuoquan Fm. is younger than
Tabenbulukian and probably of earliest Miocene. The Ulunguhe Fm. in its current usage is a
mixture of sediments with different lithologies and different ages ranging from Cretaceous to
Oligocene and should therefore be redefined.

Key words North Junggar Basin, Tertiary biostratigraphy

Continental sediments of Mesozoic and Tertiary are extensively exposed in the
northern area of Junggur Basin. Since 1950s, geological mapping in this area has been
carried out by the Xinjiang Geological Survey and many projects related to petroleum
exploration have been conducted by the Xinjiang Bureau of Petroleum Management.
One of the projects in collaboration with the Institute of Vertebrate Paleontology and
Paleoanthropology in 1982— 83 focused on fossil vertebrates and biostratigraphy of
Mesozoic and Tertiary. This project generated considerable results (Chen, 1988; Wy,
1988; Qi, 1989; Tong, 1989; Wang and Qi, 1989; Ye, 1989; Tong et al, 1990).
Geographically, this region is north to the Tibet-Qinghai Plateau, east to the ancient
Turgai Strait, and west to the Mongolian Plateau; therefore it is particularly important
in understanding evolution of terrestrial faunas and related geological events taking
place in Central Asia during the Tertiary time. In the hope to further the Tertiary
study of this region, we started a field project in 1995. Five successive seasons of
extensive field investigations over a large area in the Ulungur River region have
proved to be fruitful: a series of results have been published (Wu er al, 1998, Wang
et al. 1998; Bi, 1999,2000; Bi et al, 1999; Meng et al., 1999; Ye et al., 1999; Wu
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Fig.1 Sketch map showing the area studied, location of the main measured sections
1. The Duolebulejin section of Suosuoquan Fm.; 2. The Duolebulejin section of Kekemaideng Fm.;
3. The Tieersihabahe section of Ulunguhe Fm.; 4. The Tieersihabahe section of Halamagai Fm.
et al, 2000) and much more is expected in the near future. These field and lab
studies allow us to make significant changes of the previous consideration of the
Mesozoic and Tertiary biostratigraphy in the region. Here present a preliminary report
about some of our new discoveries and new thoughts of the Tertiary rock units.

1 Tertiary rock units of the region

1.1 Kekemaideng Fm. at the Duolebulejin section (14.2m in thickness)

Quaternary conglomerates

unconformity
6. Brownish yellow conglomerates 0.9m
5. Brownish yellow medium and coarse sandstone capped with a 50cm thick layer of

grayish green fine sandstone, which contains mammal fossils 0.6m

4. Brownish sandy conglomerates, with well developed cross bedding; ferromanganese

nodules locally forming lens 0.3m
3. Yellowish sandstone with thin bands of conglomerates and cross bedding; yielding
mammal fossils 3.5m
2. Brownish yellow conglomerates containing sandstone lens, with cross bedding 1.0m
1. Yellowish green sandstone containing mammal fossils 1.0m
---------- disconformity ------------
Halamagai Fm.

Comments: Kekemaideng Fm. is generally a set of brownish yellow sediments with
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coarse particles and well-rounded gravel, representing typical river deposits. It forms
the upper part of the platform mainly distributed in Duolebulejin area on the south
bank of the Ulungur River. Mammal fossils collected include a genus and species of
proboscidean, 2 genera and species of perissodactyls, 3 genera and species of
artiodactyls, and 1 genus and species of rodents.
1.2 Halamagai Fm. at the Tieersihabahe section (52.3m in thickness)

Kekemaideng Fm.

9. Grayish white coarse sandstone with gravel, medium—and fine sandstone, light
grayish green muddy sandstone, representing a sedimentary cycle 2.0m

8. Grayish—green dominated variegated muddy siltstone, capped with a layer of 10cm
greenish mudstone 12.1m

7. Alternate layers of grayish white coarse conglomeratic sandstone and variegated

(vellowish green dominant) muddy siltstone, with scattered mammal fossils 19.0m
6. Grayish brown, calcareous conglomerates 0.6m
5. Grayish white coarse sandstone, yielding mammal fossils 3.7m
4. Grayish green mudstone, yielding mammal fossils 1.5m
3. Grayish white sandstone with Im thick coarse sandstone on the top, yielding mammal

fossils 5.5m
2. Grayish brown ferrocalcareous cemented conglomerates 0.4m

1. Basal grayish white sandy conglomerates at the bottom grading upwards into grayish
green sandstone, containing mammal fossils 7.0m
---------- disconformity ------------

Suosuoquan Fm.
Comments: Halamagai Fm. consists primarily of grayish white gravel sandstone with
alternate layers of grayish green mud sandstone. It makes up most of the second
stage of the Gobi platform and is distributed widely along the northern bank of the
river. Scattered mammal fossils were collected from several levels; more concentrated
fossils come from two layers of sandstones at the lower part of the formation.
Identified fossils include 2 genera and species of insectivores, 1 genus and species of
chiropterans, 1 genus and species of primates, 3 genera and species of lagomorphs, 8
families, 17 genera and 19 species of rodents, 8 genera and 9 species of carivores,
3 genera and 4 species of proboscideans, 2 genera and species of perissodactyls, and
5 genera and 6 species of artiodactyls.
1.3 Suosuoquan Fm. at the Duolebulejin section (88m in thickness)

Halamagai Fm.

conformity
7. Brownish red muddy siltstone intercalated with two layers of grayish green sandstone

containing mammal fossils 10.5m
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6. Brownish red muddy siltstone embedded locally with conglomeratic sandstone 8.0m
5. Orange conglomeratic coarse sandstone with brownish red muddy siltstone 10.5m
4. Brownish red muddy siltstone with layers of orange sandstone 33.0m
3. Alternate layers of brownish red calcareous mudstone and calcareous sandstone 3.0m
2. Orange sandstone and brownish red mudstone; two layers of sandstone at the lower

part yielding mammal fossils 21.0m
1. Brownish gray basal conglomerates containing some fragments of the underlying
grayish green mudstone 2.0m
unconformity
“Ulunguhe” Fm.
Comments: Suosuoquan Fm. is made up mainly of brownish red muddy siltstone. Its
thickness varies considerably from place to place. In the Duolebulejin area on the
south bank of the river the sediments are coarser and thicker, reaching up to 110m,
whereas on the north bank of the river the sediments are finer and thinner, only
about 60m in the Chibaerwoyi section. Most fossils came from the two beds of the
lower part of the formation. Fossils include 2 genera and 3 species of insectivores, 1
genus and species of lagomorphs, 6 genera and species of rodents, 1 genus and
species of perissodactyls, and 2 genera and species of artiodactyls. We noticed that
fossils from the top beds (the 7th) of the Duolebulejin section are similar to those
- found from the Halamagai Fm. (see additional discussion below).
1.4 Ulunguhe Fm. at Tieersihabahe section (29.2m in thickness)

Suosuoquan Fm.

conformity

7. Yellowish brown mudstone with layers of yellow medium and fine sandstone 10.6m
6. Yellow muddy medium sandstone 1.7m
5. Grayish brown silty sandy mudstone, containing thin layers of sandstone; the lower

part containing mammal fossils 0.5m
4. Earthy yellow muddy siltstone and fine sandstone 1.5m
3. Grayisil yellow silty mudstone, yielding mammal fossils 3.lm
2. Earthy yellow muddy siltstone and fine sandstone 0.9m

1. Grayish green mudstone, only 0.9m exposed

Comments: The Ulunguhe Fm. is a set of light colored deposits, mainly sandstone
with mudstone lens, which underlie the Suosuoquan Fm., according to the data from
Tong et al. (1990) and the Xinjiang Bureau of Petroleun Management (Peng, 1975).
This formation is widely distributed in the middle and lower river region, exposed as
badlands along the edges of the lowest Gobi platform. The Ulunguhe Fm. at the
Tieersihabahe section is generally in yellowish brown color, and generates a new, rich
fauna of at least 31 species of 21 genera, belonging to 17 families of 7 orders. These
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include 4 genera and 6 species of 3 families of insectivores, 1 genus and species of
chiropterans, 2 genera and 4 species of lagomorphs, 10 genera and 15 species of 8
families of rodents, 1 genus and species of creodont, 2 genera and species of
camivores, 1 genus and species of perissodactyls, and 5 species of artiodactyls.

2 Contact relationships between rock units

2.1 Contact relationship between Kekemaideng Fm. and Halamagai Fm.

The Kekemaideng beds have previously been considered only to be the upper part
of the Halamagai Fm., conformitively overlying the Halamagai beds. Based on our
field observation, we belicve the two beds are significantly different in their lithologic
and biological contents and are probably separated by a sedimentary hiatus. The best
preserved and thickest Kekemaideng Fm. is exposed at the west area of the
Duolebulejin mesa as we described above. The formation in this region is separated
from the underlying Halamagai beds by 30cm thick brownish red, ferromanganese
cemented sands and conglomerates, probably representing an ancient weathering crust.
The sediments of the formation become courser eastwards, being typical fluvial
deposits that overlie directly on the mudstone of Halamagai beds. Because of the
lithologic and biological differences and the disconformity between the two sets of
beds, we believe Halamagai and Kekemaideng beds should be recognized as two
formations, as we used in this study.

2.2 Contact relationship between Halamagai Fm. and Suosuoquan Fm.

The Halamagai Fm. sediments differ lithologically from those of the underlying
Suosuoquan Fm. In most areas, an erosion surface at the top of the Suosuoquan Fm.
and a layer of basal conglomerates at the bottom of the Halamagai Fm. have been
observed. However, there are two layers of grayish green sandstone intercalated within
the uppermost part of the Suosuoquan Formation in the Duolebulejin section, which
are similar in its lithologic character to that of the Halamagai Fm., indicating gradual
change of the sediments from the Suosuoquan Fm. upwards into the Halamagai Fm.
In addition, the contained mammal fossils are similar to those of the Halamagai Fm.,
further suggesting the gradual change between the two rock units in this section,
Therefore, the contact between the Suosuoquan and Halamagai formations in the
Ulungur River region varies from conformity to unconformity.

2.3 Contact relationship between Suosuoquan Fm. and the underlying rocks

Traditionally, the light colored sediments underneath the red beds of the
Suosuoquan Fm. have been assigned to the Ulunguhe Fm. Since the discovery of
Yaxartosaurus sp. from the “Ulunguhe” Fm. at the Ermmuchang section (Wu, 1973),
the age of the “Ulunguhe” Fm. in the entire river region has been considered to be
Cretaceous. The corollary of this consideration is that a significant gap exists between
the mid-Tertiary Suosuoquan Fm. and the Cretaceous “Ulunguhe” Fm. Although a
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clear sedimentary hiatus between the Suosuoquan and the “Ulunguhe” formations also
occurs in the west area of the Duolebulejin area, this is not the only relationship
between the two rock units. In the Tieersihabahe section, we have found a mammal
fauna of typical late Oligocene age from the “Ulunguhe” Fm. and are convinced that
the late Oligocene mudstone gradually changes from dark green to grayish yellow and
then to red color; the latter characterizes the Suosuoquan Fm. Therefore, we believe
the deposition between the late Oligocene beds and the Suosuoquan Fm. is continuous
at least in the Tieersihabahe section (see further discussion below).

3 Biochronology of the rock units

3.1 Kekemaideng Fm.

Fossils are relatively few in this formation——only 7 genera and species were
collected. The composition of the fossils differs considerably from that of the
Halamagai Fm. They are, however, similar to that of the Tunggur fauna of Nei
Mongol. The most common member from Kekemaideng Fm. is Dicrocerus grangeri,
which is a typical element of the Tunggur fauna. Another common taxon from
Kekemaideng Fm., Platybelodon sp., is also similar to P. grangeri of Tunggur.
Instead of Eotragus halamagaiensis, which is frequent in the Halamagai Fm., the
common Tunggur bovid genus Turcocerus occurs in the Kekemaideng Fm. (Ye et al.,
1999). Considered in combination, the age of Kekemaideng Fm. should be roughly
equivalent to that of Tunggur Fm. although more precise determination of age requires
additional evidence.

3.2 Halamagai Fm.

A rich fauna, at least 49 species of 9 mammalian orders, has been collected from
the formation, but most of which came from two lower beds. Considered as a whole,
the fauna most resembles the Tongxin fauna of Ningxia. Among the faunal members,
Pliopithecus, ~ Alloptox, ~Heterosminthus, Protalactaga, Tachyoryctoides, Gobicyon,
Platybelodon, Zygolophodon, Stephanocemas and Eotragus, are all comparable at the
evolutionary level to those of Tongxin. In addition, Anchitherium and Palaeomeryx are
similar to those of European Sansan fauna(Ye, 1989). In short, the fauna from the
lower part of the Halamagai Fm. is correlative to the middle Miocene Tongxin fauna.
3.3 Suosuoquan Fm.

There are about 13 species collected from the uppermost beds of Suosuoquan Fm.,
among which 9 genera and species are small mammals and nearly all also exist in
the Halamagai fauna. Large mammals are quite fragmentary; identifiable taxa include
Alopecocyon goeriachensis, Thalassictis chinjiensis (Wang et al., 1998), Lagomeryx
and Eotragus. It seems probable that the uppermost part of the Suosuoquan is middle
Miocene in age. Because some of the common Halamagai species, such as
Platybelodon and Stephnocemas, are not present in this part of the Suosuoquan Fm.,



200 W' O s B % M 38 %

it is possible that those from the uppermost part of Suosuoquan may constitute a
biozone older than the Halamagai fauna.

Fossils from the lower part of the Suosuoquan are from two beds (beds A and B
in the Chibaerwoyi section), but we do not think they are dividable into two biozones
on the basis of available evidence. There are a total of 13 species identified from the
two beds, 11 of which are small mammals. Among the small mammals, erinaceids (Bi,
2000), zapodids and tachyoryctoids appear more advanced than those of the late
Oligocene Taben Buluk fauna of Gansu. On the other hand, Aprotodon has been
reported from early Miocene of Lanzhou (Qiu and Xie, 1997), whereas Metexallerix
junggarensis ( Bi, 1999) 1is clearly more primitive than the early Miocene M.
gaolanshanenesis of Lanzhou but more derived than the early Oligocene M.
hsandagolensis of Mongolia. In addition, the Suosuoquan Sinolagomys ulungurensis is
more similar to late ochotonids than those found in the Taben Buluk fauna (Tong,
1989). Moreover, the earliest occurrence of Cricetodon, which is also present in the
Suosuoquan fauna, is early Miocene (MNI1) in Turkey. Therefore, the Suosuoquan
fauna from the lower part of the formation should be younger than the Taben Buluk
and is probably of early, or earliest Miocene.

3.4 Ulunguhe Fm,

Ulunguhe Fm. was first used by the 631 geological prospecting team in 1960s,
but type locality and section of the unit were not specified. Later investigations by
the Xinjiang Bureau of Petroleum Management resulted in the division of the Tertiary
sediments in the Ulungur River region into Paleogene Honglishan beds (Pgl + 2),
Ulunguhe beds (Pg3), Neogene Suosuoquan beds (N1), Halamagai beds (N2) and
Kekemaideng beds (N3). The Ulunguhe Fm. has been widely considered as the light
colored sediments underneath the characteristic red beds of the Suosuoquan Fm. In
1970s—1980s, dinosaurs including Tyrannosaurus sp., Ceolurosauria indet., Bactrosaurus
sp. and Yaxartosaurus sp. were found from the light colored sediments underneath the
Suosuoquan Fm. at the section north to the Ermuchang village. As a result of these
discoveries, the age of the Ulunguhe Fm. was then believed to be late Cretaceous
(Tong et al., 1990).

Our field investigations reveal that the Suosuoquan Fm. apparently onlaps a ste
of light colored sediments of different ages. It rests on the Cretaceous beds at the
Ermuchang section, but is continuous with the underlying beds in the Tieersihabahe
section, as we described above. In the Tieersihabahe section, the beds below the
Suosuoquan Fm. yield a rich fauna of at least 31 species of 21 genera in 7 orders.
Among these are typical Tabenbulukian elements such as erineicids, zapodids,
ctenodactylids, Sinolagomys, Tachyoryctoides, and Didymoconus. The age of this fauna
is undoubtedly of late Oligocene. In the badlands west to the Duolebulejin section, the
Suosuoquan Fm. overlies a stack of grayish green sandstones and mudstones, in the
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lower part of which a ctenodactyloid, probably Advenimus, was collected. This taxon
suggests an age of late early or early middle Eocene. Therefore, it is certain that
sediments of different ages underlic the Suosuoquan Fm. at different areas of the
studied region and the “Ulunguhe” Fm. obviously calls for redefinition,

4 Conclusion

We have briefly reported and analyzed the Tertiary beds ranging from Eocene to
middle Miocene in the Ulungur River area on the northern rim of the Junggur Basin.
Several mammal faunas have been found from these deposits. These deposits represent
a relatively continuous succession of Tertiary beds rich in mammal fossils and provide
a great potential opportunity to carry on researches of high-resolution stratigraphy and
related issues such as recognition of the Oligocene-Miocene  boundary and
reconstruction of the relationships between mammal evolution and environmental
changes during the period of time recorded in the sediments.
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