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ABSTRACT

Northwest China refers to the broad area of the northwest part in China, which lies west of He-
lan and Liupanshan Mountains and north of Kunlun Mountains. It is within 73°~ 108°E longitude
and 34°~50°N latitude, and covers an area of about 2,700,000 km’. Regionally the Permian in
Northwest China is distributed in 5 districts: Junggar-Beishan, Tarim, Qilian-Qaidam, North China
and South China ( Qinling Mountain) , of which the former three are focues of this study. The Permi-
an is divided into the Qixia, Maokou, Longtan and Changxing Stages from the bottom to top.

The Permian in Northwest China is dominated by clastic rocks, which consist of fluvial, lacus-
trine and marine sediments. The carbonate rocks were well developed in the south marginal area of
Northwest China and the western Tarim area. The piedmont alluvial fans were well developed in the
Junggar and Beishan areas. The Permian in Northwest China is rich in marine fossils which are dom-
inated by foraminifera, coral, brachiopod and so on. Terrigenous fossils are mainly composed of
fish, conchostraca and so on. All of the fossils indicate that the environment sharply changed from a
marine setting to a continental one.

The method adopted in this study is the Single Factor Analysis and Multi Factor Comprehensive
Mapping Method, which was first set up and continuously improved by Professor Feng Zengzhao.
The single factors refer to the petrological , paleontological and other characteristics, such as thick-
ness, grain size, abundance of specific rocks, specific minerals, marker fossils, colors and so on.
They can reflect some aspects of the sedimentary environments for a particular stratigraphic interval
in an area. The essence of this method is quantification. The thickness of the strata and the like are
used as single factor for the multi factors comprehensive mapping methord in this paper.

In the Qixia Age of Early Permian, Northwest China was mostly in a continental setting. The
Junggar, Tarim and Qilian-Qaidam Districts were oldland whereas the arcas west and north of the Ta-
rim, Kunlun area and Western Inner Mongolia were covered by seas. In the oldland areas, deposits
are dominated by fluvial and lacustrine facies. For example, fluvial and lacustine systems developed
in the western Junggar, central Junggar, Kashi-Akesu, Yamansu, Tarim and Qilian areas. Piedmont
alluvial face occurred locally in areas such as Santanghu. In addition, there existed areas which suf-
fered erosion. They including areas such as Tianshan, western Tarim, Luobupo and so on. In the
sea areas, deposits are dominated by shallow marine or marine platform facies. For example, shal-
low marine systems developed in Ximeng, west Tarim, north Tarim, Qimantage areas. Marine car-
bonate platform facies were deposited in west Tarim, Kunlun and other areas. Elongated deep ma-
rine environments were present only in the central part of the Ximeng Sea and the area south of the
west Tarim and west Kunlun carbonate platforms.

In the Maokou Age of Early Permian, Northwest China was still in a non-marine setting. How-

ever, the sea in the Beishan area increased in its extent than in the Qixia Age. The Junggar, Tarim
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and Qilian-Qaidam Districts were still oldland whereas the areas west and north of Tarim, Kunlun ar-
ea, Western Inner Mongolia and Eastern Xinjiang were still in marine environments. In the land are-
as, deposits are dominated by fluvial and lacustrine facies. For example, fluvial and lacustine sys-
tems developed in the Tacheng area of the western Junggar, southern Junggar, northern Tarim,
southern Tarim and Dunhuang-Zhangye areas. Volcanics were developed locally in land areas. They
are present in Yining and eastern Junggar. The areas suffered erosion became larger than in the Qix-
ia Age. Such areas include the Northern Junggar, Tarim, Beishan, Qilian and so on. In the sea are-
as, deposits are dominated by shallow marine or marine platform facies. Marine facies include clastic
platform in the Santanghu-Ximeng Sea and the one in western Tarim Sea, Kunlun, Qilian and other
carbonate platforms in the Kunlun Sea. In the Mackou Age, the Ximeng Sea transgressed west-
wards. Shallow marine clastics were deposited in the Urumgqi area. The extent of the deep sea part of
the Ximeng Sea became smaller in the Maokou Age than in the Qixia Age. However, the western
Tarim Deep Sea became larger. Reefs in the Qimantage Sea were well developed.

In the Longtan Age of Late Permian, Northwest China was largely in a continental setting. Ma-
rine environments covered smaller areas than in the Maokou Age. The Junggar, Tarim and Qilian-
Qaidam Districts were connected to form one entity. The Junggar District was continually uplifted as
a landmass. Fluvial and lacustine facies were deposited in an expanding area in the Junggar District.
Voleanics continued to be developed in the Santanghu Area of the Kastern Junggar, but volcanism
was not as active as in the Qixia and Maokou Ages. Eroded areas were located in the northern and
southern parts of the Junggar. The northermn part constituted the Aletai eroded area. The southern
part was connected with the eroded area in the northern Tarim to form one entity, i. e. the Southern
Xinjiang-Yamansu eroded area. The Ximeng Sea in the Beishan District regressed towards the NEE.
Its deeper part still took an elongated form and gradually diminished. The Tarim was in a non-marine
setting. Its central part received sedimentation of fluvial and lacustrine facies. Its marginal areas
were subject to erosion and formed the peri-Tarim eroded area. The geographic configuration was
close to the present-day form. The northern Tarim Sea north of the Tarim evolved into an epi-conti-
nental sea. The west Tarim Sea and west Tarim Deep Sea retreated westwards. The Qilian-Qaidam
landmass increased in size. Fluvial and lacustrine systems were developed in areas such as southern
Qilan and Zhangye. Eroded areas were present in areas such as Qaidam, Dunhuang-Alashan and
northern Qilian. The Kunlun Sea south of Tarim shrank to some extent. Clastic platform was gradu-
ally developed. Carbonate platform was confined to the Maqin-Hezuo areas only. The reefs in Qi-
mantage Sea reduced in size.

In the Changxin Age of Late Permian, Northwest China was largely in a continental setting and
had evolved to match the present-day geographic configuration. Fuvial and lacustrine facies were
well developed in areas such as the Junggar, Santanghu, peri-Tarim and Zoulang. The eroded areas
continued to increase in size. They include areas such as Aletai, Tianshan, Tarim, Taidong, Dun-
huang-Lanzhou, Alashan and so on, which were generally inter-connected. Seas in the Changxing
Age generally trended E-W. The west Tarim Sea was in connection with the Kunlun Sea and formed

one unified sea. Muddy carbonate platform was developed only in the area south of Ge’ermu. The
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reefs in Qimantage Sea further reduced in size. Clastic platform was relatively well developed. In
comparison with the Longian Age, the E-W trending deep sea south of Northwest China expanded in
size.

Based on the evolution of the paleogeography during the Permian time, it can be summarized
that the continental landmass gradually increased in size whereas the marine area decreased in size.
The overall evolution was characterized by marine regression.

Hydrocarbon source rocks in Northeast China consist of dominant dark mudstone and subordi-
nate carbonaceous mudstone and carbonate. The Lower Permian black mudstone in Tuha area is
moderate to good source rocks and constitutes the major source rock. The black mudstone in Upper
Permian Taerlang Formation( P,te ) in Tuha Area is another source rock which is mainly distributed in
both the north and the south parts of this Area. The Lucaogou Formation( P,/) is a major source rock
in the Santangu Area and Chaiwobu Area where good oil and gas shows were recorded. Effective
source rocks are widely distributed in the Permian in the southwestern Tarim and Bachu Area and
one of them is the Upper Permian mudstone, which is moderate to good source rock. The Longtan
black mudstone in the Kaxgar Hollow Zone was source rock which had a fair capacity to generate hy-
drocarbons. The Permian underlying the southern thrust zone in the Yumen Area covers an area of o-
ver hundreds of square kilometers. The hydrocarbon prospectivity is very encouraging. The Permian
volcanic rocks in Northwest China may be fair to good reservoirs for oil and gas. The reservoirs in the
Mazhong Oil Field are dominated by tuff. Oil pools are closely related to the Permian volcanics.

The innovations derived from this study are as follows: (D it is the first time to systematically
describe, to discuss and to analyze the strata pattern and the palaeogeography in the Permian in
Northwest China. (@ It is the first time to systematically document Permian lithofacies and paleogeo-
graph. (3 There are very significant relations between Permian volcanic rocks and hydrocarbon accu-
mulations in the Junggar Area. The relations between Permian lithofacies and paleogeograph and oil
and gas accumulations have been analyzed. The Permian is the important valuable source rock and
reservoir interval in Northwest China. The areas where lake facies were developed should be espe-

cially focused upon in the future geological exploration.
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