AAPG Search and Discovery Article #90013©2003 AAPG Annual Meeting, May 11-14, 2003, Salt Lake City, Utah

AAPG Annual Convention
Salt Lake.City, Utah
May 11-14, 2003
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GEOLOGICAL SETTING
The Tarim basin, with an area of 560,000 km2 and between the Tianshan Mtn. to the north and Kunlunshan Mtn. to the
south, is located at the southern Xinjiang Ugar Autonomous Region, Northwest China. The Kuqa foreland fold belt, with an
area of 28,500 km2, lie at the far northern part of the basin. The initation and evolution of the fold belt was associated
with the uplifting and thrusting of south Tianshan Mtn. The purpose of this paper is to describe the features of a large-scale
Tertiary salt nappe complex at the leading edge of the mid-segment of the Kuqa foreland fold belt. The excellent
outcrops consist of Triassic, Jurassic, Cretaceous, Lower Tertiary and Upper Tertiary strata, which occur successively from
the piedmont to the basin interior. The broad and gentle synclines and tight anticlines were formed in the foreland
fold belt. The west Qiulitag mountain range, extending over 200 kilometers in length and 8B20 kilometers in width, occurs
along the leading edge of the mid-segment of the Kuqa foreland fold belt (Fig.1). The highest elevation is about 2300
meters above sea level and the relative elevation is as much as 1300 meters.
The tectono-stratigraphic sequences of the Kuqa foreland fold belt in the northern Tarim basin can be divided into the
Mesozoic sub-salt, the Paleocene-Eocene salt and the Oligocene-Quaternary supra-salt sequences (Fig.2): (1) Sub-salt
sequence: It is composed of Upper Permian, Triassic, Jurassic and Lower Cretaceous. The sequence, with a thickness of
up to 6000 m, consists of fluvial-delta-swamp-lacustrine conglomerate, sandstone, mudstone and shale. The coal
measures strata source rock, being an important detachment zone, are confined to the Upper TriassicBMid-Lower Jurassic
sedimentary succession. The uppermost part of the Lower Cretaceous is one of the most important exploration
intervals for oil and gas. (2) Salt sequence: It is a specific sequence in the mid-segment of the Kuga foreland fold belt
which is characterized by evaporites. Plastic flow has obviously occurred in the sequence. The salt sequence constitutes
the major decollement of the Kuqa foreland fold belt.
According to the sedimentary thickness, distribution and deformation features, the sequence is mainly composed of the
Paleocene-Eocene Kumglimu Formation. It crops out in the northern monocline belt and the Klasu structural belt
between Kapsaliang River and Kzilenur River. In the west Qiulitag structural belt, the evaporite of the sequence has been
thrusted to the surface along the leading edge of a major salt-nappe structure. The sequence is dominated by white
halite and gypsum, light gray marl, brown mudstone, sandstone and granulite. The sequence, 110B3000 m thick, overlies
the Lower Cretaceous with a parallel or minor angular unconformity and it anomaly thickens in the Klasu and west
Qiulitag structural belts. (3) Supra-salt sequence: It includes the Oligocene Suwiyi Formation, Miocene Jidik and Kanchun
Formations, Pliocene Kuche Formation and Quaternary. The sequence, over 7000 m thick, is mainly composed of
reddish continental granulite, sandstone, siltstone and mudstone, with thin interbedded halite, gypsolith and
gray-greenish banded siltstone and sandy mudstone in its lower part.
MAIN FEATURES OF SALT NAPPE COMPLEX
The salt nappe complex, extending more than 200 kilometers in nearly east-west direction, is located at the leading
edge of the Kuqa foreland fold belt and occurs as an arcual zone projecting south-westwards. A series of thrusts,
back-thrusts, fault-related folds, salt pillows, triangle zones and cuesta landscapes have been created along the salt
nappe complex. Field mapping indicates that the leading edge of the complex is composed of evaporite beds of
the Lower Tertiary Kumglimu Formation, which have been thrusted onto the Upper Tertiary and Quaternary. The major
thrust faults dip northwards and detached along the salt beds. The decollement-thrusting, folding and migration and
accumulation of the salt beds resulted in formation of the magnificent Qiulitag mountains. Our studies indicate that the
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allochthonous nappes consist of the Lower Tertiary Kumglimu and Suwiyi Formations, the Upper Tertiary Jidik, Kanchun
and Kuche Formations, which formed a series of north-dipping monoclinal fault-slices or cuestas. In the frontal edge
of the salt nappes, several moniliform salt and gypsum mines, thrust onto the surface along a specific Tertiary salt nappe
complex, have been found. Salt glacier also exists along the salt nappe complex. Because of salt dissolution, small
salt streams composed of solution brine and salt crystalline formed along the leading edge of the salt nappe complex and
they are several kilometers long. A lot of solution fissures, caves and mosore have been found in outcrops.
According to the seismic and drilling data, a large-scale salt nappe complex was identified. Its cross-section is illustrated in
Fig. 3. The nappe comprises allochthonous detachment salt horizons of the PaleoceneBEocene age and suprasalt clastic
rocks of the Late Tertiary age, large-scale thrust faults, and autochthonous Tertiary salt beds and suprasalt beds as well as
the subsalt Mesozoic rocks. The thin slices of the salt beds, migrating from the deep layer and being several hundreds
meters in thickness, accumulated and filled within the thrust faults along the salt nappe complex. Based on the
balanced cross-section analysis, the thrusting displacement along the salt nappe complex was estimated to be more than
30 kilometers.
ORIGIN AND HYDROCARBON ACCUMULATION IN SALT NAPPE COMPLEX
Regional compression and gravitational gliding and spreading controlled the origin of the salt nappe complex in the Kuqa
foreland fold belt. Because of the regional compression of the Himalayan movement since Miocene, the Tianshan
mountains rose rapidly and resulted in folding and thrusting in the Kuqa foreland fold belt. At the same time, the rising of
the Tianshan mountains uplifted the piedmont, forming a southward-dipping slope. Under the gravitational gliding and
spreading, the suprasalt sequences slid on the slope along the salt detachment surface, resulting in the gravitational
gliding structures near the foothill and salt nappe complex in the leading edge (Fig.4).
A variety of salt-related traps have developed along the salt nappe complex in the leading edge of the Kuqa foreland fold
belt. Hydrocarbon accumulations in the salt nappe complex have a bearing upon the existence of salt beds and salt
deformation. Source rocks and main reservoir rocks are contained in the subsalt sequence, and the salt sequence is an
effective cap rock to seal the oil and gas. Hence the subsalt strata are the favorable interval for oil and gas to accumulate.
Because of the major thrusts cutting through the salt beds, the oil and gas generated from the subsalt source rocks
may migrate to the suprasalt and interbedded salt beds to form oil-gas pools.
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Fig.1 Sketch geological map of salt nappe complex in the Kuqa foreland
fold belt
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Fig. 2 Simplified lithostratigraphic sketches depicting the sedimentary series of the
Kuqa foreland fold-belt
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Fig.3 Seismic profile of the salt nappe complex of Kuqa foreland fold belt, see Fig.1 ABA’; for
the location of line (after Tarim Oilfield Company) MzBMesozoic; E1-2BPaleocene-Eocene;
E3BOligocene; N11BJidik Formation of Miocene; N12BKanchun Formation of Miocene;
N2BPliocene

Fig.4 Sketch cross-section showing the origin of the salt nappe complex of the Kuqa foreland
fold belt
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