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Abstract  Using the modern tectonic geology theories and 
methods such as the plate tectonic analysis, the paleo-struc- 
ture analysis, the structural-lithofacies analysis, and the fault 
related fold and petroleum system, and combining with the 
seismic data, well drilling data and the circumferential field 
geology, study on the structural characteristics and petro-
leum prospect in the Tarim Basin has been carried out. Re-
sults show that the Tarim Basin is a large superimposition 
and combination basin with continental crustal basement, 
composed of a Paleozoic craton and Meso-Cenozoic foreland 
basins. The characteristics of the basin are: the kernel part 
of the basin is the marine facies Paleozoic craton, superim-
posed 4 continental facies foreland basins. Though the scale 
of the paleozoic craton of the Tarim Basin is relatively small, 
the structure is steady. The petroleum prospect of the Paleo-
zoic craton is: multiphase pool-generation and accumulation 
controlled by ancient uplift. The Meso-Cenozoic foreland 
basins in the Tarim Basin, which are distributed on the cra-
tonic circumference and are a long-term subsidence, turned 
into rejuvenated foreland basins after the Meso-Cenozoic 
period. The petroleum prospects are: coal-bed generating 
hydrocarbon, abundant natural gas, pool-generation in later 
and recent periods, the oil and gas distribution controlled by 
the foreland thrust belt. The structural characteristics of 
Tarim provide it with a superimposition and combination 
petroleum system of multiple resources, multiple reservoirs 
and multiphase pool-generation. The oil and gas exploration 
prospect covers two large fields: the Paleozoic craton and the 
Meso-Cenozoic foreland thrust belt. 

Keywords:  Tarim, superimposition and combination basin, craton, 
foreland basin, superimposition and combination petroleum system. 

 The Tarim Basin is located in the south of Xinjiang 
Uygur Autonomous Region, covering an area of 5.6 105 
km2. It is abundant of oil and gas sources, and has com-
plicated geological conditions. The characteristics there 
are different from the basins in eastern China, and other 
major petroliferous basins abroad. In the past years, in 
order to study characteristics of the petroliferous basins, 
researches on the properties of the basin, its tectonic evo-
lution, petroleum geology, etc, have been conducted by 
many geologists, structural geologists and petroleum ge-
ologists[1 11]. But before the 1980s, the understanding of 
the geology and the exploration prospect of the basin was 
neither deep nor systematic, due to the limitation of the 
data concerned. Especially, the structural research is al-

most blank, and most of the knowledge was from specula-
tion. The regional reflecting seism in the early 1980s, the 
large-scale petroleum exploration in the late 1980s, and 
the acquirement of quantities of first-hand seismic and 
well drilling data made the Tarim Basin a dissected model 
in the mid-west China. The Tarim Basin is a superimposi-
tion and combination basin composed of small cratonic 
and foreland basins (thrust belt). That is to say, the Tarim 
Basin is a large superimposition and combination basin 
composed of Paleozoic cratons and Meso-Cenozoic fore-
land basins, and the complicated petroliferous features 
have been discovered by Jia [12 14] et al. The kernel part of 
the basin is the Paleozoic marine facies craton, a super-
imposed 4 Meso-Cenozoic continental facies foreland 
basins: Kuqa, Awati, the Southwest Tarim Basin and the 
Southeast Tarim Basin. These factors determine that the 
oil and gas distribution is controlled by the Paleozoic cra-
ton and the Meso-Cenozoic foreland thrust belt, and pro-
vide the basin with the characteristics of an superimposi-
tion and combination petroleum system of multiple 
sources, multiple reserviors, and multiphase pool-genera-
tion. All these determine that the Paleozoic craton and the 
Meso-Cenozoic foreland thrust belt are two large fields 
involved in oil and gas prospecting and exploration in the 
Tarim Basin. 

1  Structural characteristics of Paleozoic craton 

 ( ) Basin with an ancient continental crustal base-
ment 
 Before the 1990s, the knowledge about the basement 
of the Tarim Basin was acquired in light of the circumfer-
ential outcrop and the gravity and magnetic survey data. 
Due to the complexity of the circumferential structures 
and the basement structures of the Tarim Basin, the indi-
rect speculation and interpretation of those structures with 
terrestrial physical field data may lead to multiple solution 
and uncertainty, therefore the understanding of the base-
ment of the basin was not completely uniform[11]. In the 
early-middle 1990s, based on the research of the bathy-
metric profile sections of three south-to-north natural 
seismic transformed waves running through the whole 
basin in the north, middle and west parts, in combination 
with the geophysical analysis of the inversion of the grav-
ity and magnetic data, the regional gravity field, the ter-
restrial heat flow, the lithosphere thermal structure, etc., 
authors discovered the ancient continental crustal base-
ment and the basement structure of the Tarim Basin (fig. 
1). Most part of the crustal structure is divided into three 
strata. The upper crust is granitoidite, the middle is grano-
diorite and the lower is featured with the component of 
andesite basalt. 
 The possible components of the crustal basement in 
the southeast corner of the Tarim Bain are garnet and 
granulite. The characteristics of the lateral unevenness of 
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Fig. 1.  Lithosphere structure and matter components of the South Tarim-Middle Tarim-Kuqa in the Tarim Basin (middle bathymetric line). 1, Specula-
tive interface or fracture; 2, fracture; 3, transformed wave interface; 4, the velocity of longitudinal wave; 5, granitic rock; 6, intermediate rock; 7, basic 
rock; 8, acid rock and intermediate rock; 9, intermediate rock, basic rock; 10, metamorphics. 

 
the crust are very distinct. The major possible component 
of the upper crust to the south of its middle bathymetric 
line and at the west bathymetric line is crystal granite, and 
the major components to the north of the middle bathy-
metric line and at the east bathymetric line are metamor-
phics series; the stratigraphic structures and the thickness 
of the middle and the lower crust are closely related, that 
is, the corresponding lower crust under the thicker middle 
crust is relatively thin, whereas, the corresponding middle 
crust above the thicker lower crust is relatively thin. All 
these determinate the properties of the large superimposi-
tion and combination basin of the Tarim Basin with a 
bathymetric geophysical foundation[14, 15]. 
 ( ) Paleozoic cratonic tectonic evolution 
 Impacted by the cratonic marginal plate tectonics 
activity in the Tarim Basin, the Paleozoic tectonic evolu-
tion had mainly gone through the following three stages: 
 (1) Sinian-Ordovician period: cratonic marginal au-
lacogene evolution.  After the long period of the geo-
logic evolution and the final consolidation in the end of 
the Qingbaikou period, the uniform ancient continental 
plate of the Tarim Basin formed, and in the Sinian it 
reached the structural strain relaxation stage. Under the 
local tensional tectonic setting, the crust-mantle began 
uplifting and expanding, so the ancient continental plate 
started splitting and subsiding, and the Tarim Basin 
reached the cratonic marginal aulacogene structural stage. 
Over this period, the Tarim Basin surrounding marginal 
gone through two important geologic stages, i.e. the Sin-
ian-early Ordovician passive continental margin stage and 
the middle-late Ordovician active continental margin stage. 
The Tarim Basin consisted of the Kuman aulacogene and 
the west Tarim intracrationic depression[12 14 16]. The 
Kuman aulacogene, located in the east of the basin, is a 
U-shaped aulacogene, which was arcing at the west and 
opened at the east, and was mainly a series of shallow 
sea-sub deep sea-deep sea basin facies clastic rocks and 
carbonate rocks. The west Tarim intracratonic depression 

is mainly a series of tableland facies carbonate rock de-
posits, and two giant subaqueous uplifting structures in 
Yingmali-Lunnan and Middle Tarim were developed. In 
the end of the Ordovician, The Kuman aulacogene closed, 
the center of it uplifted, and large areas in the south and 
north of the Tarim Basin were denudated. As a result, the 
central uplift and the north Tarim uplift were primarily 
formed. 
 (2) Silurian-Devonian period: cratonic marginal 
foreland basin evolution.  During this period, both the 
southern and the northern margin were active continental 
margins. The characteristics of the northern margin were: 
the Silurian-early Devonian South Tianshan Oceanic Ba-
sin was expanding, and the middle-late Devonian South 
Tianshan Ocean was subducting to the Middle Tianshan 
land block, etc. As for the southern margin of the basin, 
the arc-land collision occurred between the Middle 
Kunlun Island and the continental plate of Tarim, which 
resulted in the formation of the North Kunlun marginal 
foreland basin, featuring the huge marine facies flysch and 
continental molasse facies deposits of the foredeep depos-
its nearby the subducting zone. In the intracratonic-  
Devonian period, the basin was an intracratonic depres-
sion, which was a series of littoral facies-neritic marine 
basin facies deposits. In the Devonian period, the basin 
was evolved into the Tarim intracratonic depression and 
the southwest Tarim cratonic marginal foreland depression. 
Among them, the intracratonic depression was character-
ized by the successive development of the central uplift 
and the north Tarim uplift. In the end of the Devonian, 
intensive tectonic deformations occurred, and the south 
Tarim thrust belt, the central strike-slip uplift belt and the 
north foreland uplift belt were developed and denudated 
intensively[14 17]. 
 (3) Carboniferous-Permian period: cratonic marginal 
depression and intracratonic rift basin evolution.  The 
southern margin of the basin was the passive continental 
margin in the Carboniferous-early stage of the early Per-
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mian; it was the active continental margin during the pe-
riod of the late stage of the early Permian-late Permian, 
when the Tethys Sea subducting northward to the Tarim 
continental plate, and the island arc volcanic activity, the 
early Permian accretionary subduction complex and the 
late stage of the early Permian intracontinental volcanic 
activity in the basin were formed. The northern margin of 
the Tarim Basin was the active continental margin, ap-
pearing to be the oblique collision between the Tarim con-
tinental plate and the Middle Tianshan land block, the 
scissor-form consume of the South Tianshan oceanic basin 
from east to west and the formation of the ancient Tian-
shan orogenic belt. Inside the basin were the cratonic 
marginal depression, rift and the intracratonic depression 
basin. The igneous activity of the intracratonic rift of the 
Tarim Basin in the early Permian period mainly appeared 
to be the eruption of the basalt-mild acidic tuff during the 
late stage of the early Permian period and the intrusion of 
the basic rock on large scale under the fluvial facies-shore 
shallow lacustrine facieses depositional setting. According 
to the study of the volcanic rock age and the rock geo-
chemistry, the usual age of the volcanic rocks such as the 
basalt, intrusive rock, etc. is 259 292 Ma, and the geo-
chemical property of them is the high Titanium content. 
Comparatively, these volcanic rocks are abundant in light 
rare earth, and are characterized as the continental rift 
volcanic rocks[14,18 21]. During the late stage of the early 
Permian period, the tectonic deformation was intensive, 
and it was characterized as the mass uplift and denudation 
in the northeast of the Tarim Basin (areas to the east of the 
Alaer-Manxi 1-the front line of Qiemo), and also featured 
the development of the northern thrust-strike-slip 
belt[22,23]. 
 ( ) Characteristics of the Paleozoic cratonic tec-
tonic deformation 
 (1) Gentle strata, stable kernel part and intensive 
border deformation.  The Paleozoic craton of the Tarim 
Basin is characterized similarly to the other large cratons 
abroad, that is, the structure is gentle, all strata from Sin-
ian to Quaternary are developed, the resource rock, reser-
voirs and regional seal rock are widely distributed and are 
abundant in number. In addition, the kernel part of the 
Paleozoic craton of the Tarim Basin is stable, and the 
border part has been deformed intensively. At the same 
time, the Meso-Cenozoic foreland tectonic deformation 
was superimposed. 
 (2) Fluctuate crustal activity with multi-phase un-
conformity interface.  The research shows that the crustal 
activity of the Tarim Basin is mainly fluctuation. Four 
periods of important stratigraphic unconformity interfaces, 
i.e. Z/AnZ, S/AnS, C/AnC and T-P2/An(T-P2)[14] are 
mainly developed. They are reflected clearly by the seis-
mic data in the circumferential outcrop area and inside the 
basin, and are generally conform to the evolution stages of 

the basin, which are of great significance to the tectonic 
evolution of the basin, the systematic classification of the 
deposits, the formation and distribution of the reservoir, 
and the formation and preservation of the traps and oil and 
gas reservoirs. 
 (3) Main deformation with large uplift-depression 
structure, and successive ancient uplift.  The Paleozoic 
marine cratonic basin structural deformation in the Tarim 
Basin is generally characterized with large uplift and large 
depression. For example, the central uplift, the north 
Tarim uplift and the depression in the north are all struc-
tures of large successive uplifts and depressions in the 
approximate direction of east-to-west formed after a long 
period of evolution. Meanwhile, according to the differ-
ence of the structural deformation and evolution charac-
teristics, the uplift structures can also be divided into 5 
ancient uplift and slope structures[24, 25] of 3 categories, i.e, 
the stable structure in the middle Tarim, the residual 
structure in the north Tarim, the active structure in Bachu, 
the residual structure in the east Tarim and the active 
structure in the north Tarim. Among them, the Ordovician 
in the middle Tarim stable ancient uplift is in its rudimen-
tary form; the Silurian-Devonian system has been final-
ized, with its top denudated, and different strata of the 
Ordovician exposed, and the flank of the Silurian-Devo- 
nian was denudated, getting thinner and pinching out, and 
turned stable after the Carboniferous. The residual ancient 
uplift of the north Tarim was formed in the early Paleo-
zoic, and had experienced three uplifting denudations, 
which happened in the end of the Devonian, the end of the 
Permian and the end of the Triassic. As for the residual 
ancient uplift, the Jurassic unconformity of the top of the 
ancient uplift covers the Cambrian-Ordovician and the 
Sinian, and the stratigraphic denudation line and the 
overlying pinchout line are widely distributed on the 
Yingmaili Slope and the Southern slope. 
 (4) Less faults, mainly with high angle strike-slip 
fault.  Over the uplift part of the middle Tarim, early 
Carboniferous fracture system composed of the middle 
Tarim No.1 fracture, the central fracture, etc. are devel-
oped; the overall deformation image is a fanlike pattern 
which stretches out in the northwest and joins together in 
the southeast, and is characterized as the wrench deforma-
tion. Fracture system formed in the early Triassic period is 
developed in the north Tarim uplift, including many frac-
ture belts such as the Luntai, Erbatai fracture belts, etc. 
and is characterized by the properties of thrust-strike- 
slope[18,19,22,23,26]. 

2  Meso-Cenozoic foreland basin structural charac-
teristics 

 At the front of orogenic belts, such as the south 
Tianshan Mountains, the Kunlun Mountains and the Aer-
jin Mountain belts in the Tarim Basin, four Meso-  
Cenozoic rejuvenated foreland basins are developed, i.e. 
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the Kuqa foreland basin, the Awati foreland basin, the 
Southwest Tarim foreland basin and the Southeast Tarim 
foreland basin. These rejuvenated foreland basins formed 
in the frontal orogenic belt between the orogenic belt and 
the craton (fig. 2), and usually consist of the foreland 
thrust belt, the foredeep, the forebulge slope and the fore-
bulge. These rejuvenated foreland basins have the charac-
teristics of a halfgraben-like depression, and are recom-
bined on the plane. They were formed through several 
origins: the Indian Plate and the Eurasian Plate collided 
and joined together in the Meso-Cenozoic, which particu-
larly intensive in the end of the Eocene epoch, and mi-
grated northward successively afterward; the ancient col-
lision orogenic belts, such as the Tainshan Mountain, the 
Kunlun Mountains, the Aerjin Mountain, etc. uplift rap-
idly; the large intracontinental A-type subduction occurred 
in front of the mountains; the flexural deformation and 
fast subsidence happened to the crust. 

 
Fig. 2.  Superimposition relations between distribution of Meso-  
Cenozoic foreland basins and cratonic in the Tarim Basin. 1, Border of 
basin; 2, thrust belt; 3, foreland basin; 4, fracture. 
 

 ( ) Meso-Cenozoic tectonic evolution 
 The foreland basin developing stage in the Tarim 
Basin began in the Meso-Cenozoic, and the evolution was 
mainly controlled by the Tethys sea activities in the south 
margin of the basin. 
 (1) Triassic period: back-arc foreland basin evolution 
stage.  The activity of main active plates in the southern 
margin of the Tarim plate appeared to be the intensive 
northward subduction of the Tethys ocean in the Triassic 
and the land-land collision between the Qiangtang land 
block and the Tarim plate in the end of the Triassic. Con-
trolled by the compressional tecotonic setting produced by 
the intensive northward subduction of the ancient Tethys 
ocean at the southern margin of the basin, the Triassic 
foreland basin tectonic stage began. Within the basin are 
the Kuqa foreland depression, the Xinhe frontal uplift and 
the analogous foreland basin in the middle part of the ba-
sin. The end of the Triassic is characterized as the large 
area of uplift and denudation, which includes the east 
Tarim uplift, the west Tarim uplift and the Xinhe uplift. 
Among them, the east Tarim uplift, located in the east of 

the Tarim Basin, was formed because of the tectonic in-
verse happening under the Sinian-Ordovician Kuman au-
lacogene setting, and was also a region where the worst 
denudation occurred in the end of the Triassic period in 
the Tarim Basin, with the usual denudation thickness of 
1000 4000 m[14]. These are typical characteristics of the 
superimposed basins. 
 (2) Jurassic-early Tertiary period: fault depres-
sion-depression basin evolution.  After the period of the 
long-term compressional tectonic environment in the end 
of the early Permian-Triassic, the Tarim Basin entered the 
developing period of the fault depression structure with 
relaxed stress in the Jurassic-early Tertiary. In the Juras-
sic-Cretaceous period, the basin was an isolation fault 
depression-depression basin, and in early Tertiary, it was 
the uniform Tarim fault depression-depression basin. Of 
the latter, because of the enhancement of the stretching 
tectonic movement and the rapid subsidence in front of 
orogenics, the early Tertiary marine invasion of the west 
Tarim had extended from the later Cretaceous mountain 
front of the west Kunlun uplift to the Kuqa region located 
on the mountain front of the middle-west ancient Tianshan 
uplift; in the east of the Tarim Basin is mainly the fluvial 
facies-shore shallow lacustrine facies clastic rock deposits. 
In the end of the Cretaceous, the structural deformation 
was mainly characterized as the denudation that occurred 
to the west Tarim uplift. 
 (3) Later Tertiary-Quaternary period: combination 
rejuvenated foreland basin[14,27].  During this period, the 
dominant tectonic movements are: the Indian plate and the 
Eurasia continental plate began colliding and joining to-
gether in the end of the Eocene epoch, and migrating 
northward constantly; complete collision and joining to-
gether began at the end of the Tertiary-early Pleistocene. 
While affected by the intensive compressional tectonic 
stress field, the large intracontinental A-shaped subduction 
was generated in front of the surrounding orogenics of the 
Tarim Basin, therefore, many rejuvenated foreland basins 
formed, i.e. Kuqa, Awati, southwest Tarim, southeast 
Tarim foreland basins. At the end of the Tertiary-  
Quaternary, the intensive structural deformation occurred 
in the basin, and the main characteristics were the fore-
land thrust belt and the strike-slip structural deformation. 
 ( ) Characteristics of structural deformation in 
Meso-Cenozoic 
 During late Tertiary-Quaternary, the finished colli-
sion between the Indian plate and the Eurasia continental 
plate in the south part of the Tarim Basin (Xinjiang Geo-
logic Bureau, 1993[16]), and the intensive structural de-
formation occurred to the Tarim rejuvenated foreland ba-
sin. Generally, the major movement was the horizontal 
nap, accompanied by the intensive strike-slip. On the one 
hand, due to the tremendous horizontal compressional 
stress caused by the collision, the surrounding mountain 
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systems were uplifted sharply and overthrust inward the 
basin. As a result, several thrust belts of complicated fault 
and folding deformation formed in front of the Kunlun 
and the south Tianshan Mountains. The structures were 
distributed in rows, and the intensity of the deformation 
decreased from the orogeny to the basin. On the other 
hand, due to the impact of the Aerjin strike-slip fault ac-
tivities, the strike-slip in the southeast Tarim was intensive, 
and was characterized as structures related to the large 
scale of strike-slip movements[27]. 
 (1) Kuqa regenerated foreland thrust belt.  The 
Kuqa rejuvenated foreland thrust belt is located in front of 
the Tianshan Mountains in the north Tarim Basin, and is 
mainly the Meso-Cenozoic complicated step thrust fault 
composed of the faulted flat-fault ramp and fault related 
folds. This structural belt is related to three detachment 
planes, i.e. the top of the Mesozoic basement, the Trias-
sic-Jurassic coal bed and the Lower Tertiary gypsum-salts 
bed. Also, the structural belt can be divided into several 
minor belts from north to south, which are the northern 
marginal thrust-monoclinal belt, the Kelasu-Yiqikelike 
anticlinal belt, the Baicheng depression, the Qiulitage an-
ticlinal structural belt and the Yingmai 7-Tiergen tension 
structural belt[28]. Among them, the structural deformation 
characteristics of the deep layer and the shallow layer of 
the main body of the thrust belt are not consistent. The 
deeper layer is usually the fault bend fold or the duplex 
thrust structure. The shallow layer is the fault propagation 
fold. The time sequence of the deformation of the struc-
tural belt is from the late Tertiary Jidike period to the 
Kuqa period. These structuaral belts are key targets of the 
oil and gas prospecting and exploration. 
 (2) Souhwest Tarim rejuvenatetd foreland thrust belt. 
 The southwest Tarim rejuvenated foreland thrust belt, 
located in front of the Kunlun Mountains in the southwest 
part of the Tarim Basin, is divided into several tectonic 
belts according to the structural deformation. These struc-
tural belts, are arc structural belts in the northern margin 
of the Pamir, the Qimugen structural belt, the Kekeya- 
Sangzhu structural belt and the Piyaman-Hetian structural 
belt in turn from west to east. The inconsistent deforma-
tion is involved in the Qimugen structural belt and the 
Kekeya-Sangzhu structural belt. The deep layers (the Pa-
leozoic and the Mesozoic) are complicated imbrication 
structural; the top plane fault is the Lower Tertiary sub-
strate gypsum mudstone bed; the footwall fault is the Pa-
leozoic (Cambrian) bottom bed. The shallow bed (Ceno-
zoic) is the passive ascending arc structure formed by the 
stacking of the deep rock beds. 
 (3) Rejuvenated foreland thrust in Keping-west sec-
tor of south margin of south Tianshan Mountains.  Kep-
ing-the west sector of the south margin of south Tianshan 
Mountains refers to the region to the west of Akesu. This 
thrust belt is a complex structural deformation belt slip-
ping along the bottom bed of the Paleozoic, with the Pa-

leozoic basal plane as the detachment plane. The frontal 
area of deformations has different beds from the shallow 
bed to the deep bed. The shallow bed is a detachment fold 
of the Tertiary bottom, while the deep is the basement 
involved deformation, and the whole belt is a reverse se-
quence deformation thrust belt, which is divided into 6 
structural belts from south to north, i.e. Kashi, Atushi, 
Kangsu-Kaerguole, Aqike, Bayinbuluti-Kalajun Ake-
cheyi-Bakesugaite, etc. 
 (4) Intensive strike-slip activity.  During the late 
Tertiary-Quaternary, due to the collision of the Indian 
plate and the Eurasia continental plate, and influenced by 
the movements of NEE left-lateral strike-slip fracture 
systems of the East Kunlun-Aerjinshan Mountain, the 
giant NEE left-lateral strike-slip structural system devel-
oped in the southeast margin of the Tarim Basin at the 
same time when the rejuvenated foreland thrust belt, 
which was mentioned above, occurred to the basin. 
Among them, the Minfeng depression, rhombic-shaped, 
may belong to the pull basin of the Aerjin left-lateral 
strike-slip fault system. The thickness of the Miocene, 
Pliocene-Pleistocene deposits is larger than 4000 m. In 
addition, movements related to the strike-slip activity, 
such as the en echelon fracture, fold, etc. also developed. 

3  Petroliferous features and exploration prospect  

 The structural characteristics of a superimposition 
between the Paleozoic craton and the Meso-Cenozoic 
foreland basin, and the multi-phase evolution and struc-
tural deformation, determined that the petroliferous fea-
tures are characterized by the properties of a superimposi-
tion and combination petroleum system, including multi-
ple resources, multiple reservior and multiphase pool- 
generation. It is also determined by the factors mentioned 
above that two prospecting and exploration fields are the 
Paleozoic craton and the Meso-Cenozoic foreland thrust 
belt. 
 ( ) Basic petroliferous features in Tarim Basin
superimposition and combination petrroleum system 
 (1) The superimposition and combination petrroleum 
system formed by the vertical superimposition and the 
horizontal combination between the Paleozoic and the 
Meso-Cenozoic petroleum system, with the characteristics 
of multiple resource and multiple reservior.  According 
to the researches, 4 suits of major hydrocarbon source 
rocks are developed: the Cambrian-Lower Ordovician, the 
Mid-Upper Ordovician, the Carboniferous-Permian and 
the Triassic-Jurassic; 4 suits of major reservoirs are: sand-
stones in the bottom of the Cretaceous and the Lower Ter-
tiary, sandstone in the Triassic-Jurassic, Donghe sandstone 
and bioclastic limestone in the Carboniferous, and gyp-
sum mudstone in the Lower Tertiary. 3 suits of regional 
seal rocks are: gypsum mudstone in the Middle-Upper 
part of the Carboniferous, coal beds and mudstone in the 
Middle-Upper Jurassic and the gypsum mudstone in the 
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Lower Tertiary. 7 suits of petroleum systems are formed:  
1) Manjiaer: the Cambrian-Lower Ordovician and the 
Middle-Upper Ordovician hydro carbon source rocks; 2) 
Kuqa: Triassic-Jurassic hydro carbon source rocks; 3) 
Southwest Tarim: the Cambrian Ordovician, the Carbon-
iferous-Permian and the Jurassic hydrocarbon source 
rocks; 4) Yingjisu: the Jurassic and the Cambrian-lower 

Ordovician hydrocarbon source rocks; 5) Southeast Tarim: 
the Jurassic hydrocarbon source rocks; and 6) Awati: the 
Cambrian-Ordovician, the Carboni ferous-Permian and 
the Triassic hydrocarbon source rocks; and 7) Tangguzi-
basi: the Cambrian-Ordovician hydrocarbon source rocks 
(fig. 3). The former 4 suits of petroleum systems have 
been proved until now.

 
Fig. 3.  Distribution of superimposition and combination petroleum systems and hydrocarbon source rocks in the Tarim Basin. 1. Border line of petro-
leum system; 2, hydrocarbon source rock area; 3, favorable structural belt; 4, major oil and gas field; 5, border line of struuctural unit; 6, fault; 7, bor-
derline of basin; A, Yaha Oil and Gas Field; B, Lunnan Oil Field; C, Donghetang Oil Field; D, Yingmaili Oil and Gas Field; E, Middle Tarim 4 Oil 
Field. 

 
 (2) Pooling with multiphase, but mainly in late stage. 
 Pooling with multiphase, but mainly in late stage is 
another distinct characteristic of the petroliferous features 
of the Tarim Basin. Among the 4 suits of hydrocarbon 
source rocks mentioned above, the main hydrocarbon 
generation stages of the Cambrian-Lower Ordovician sys-
tem were late Caledonian-early Hercynian, late Hercynian 
period and the Himalayan period, of which the former two 
periods generate oil mainly, and the Himalayan period 
generate the dry gas mainly; the Middle-Upper Ordovi-
cian hydrocarbon source rocks are in the climax genera-
tion at present; as for the Carboniferous-Lower Permian 
hydrocarbon source rocks, only the middle-south part of 
the Maigaiti slope and the southwest mountain frontal 
regions are in higher maturity and have certain hydrocar-
bon generation potential; Triassic hydrocarbon source 
rocks have become high-post mature in the late Tertiary 
Kuqa period, and the Jurassic hydrocarbon source rocks 
have developed into the high-post mature stage in the 
Quaternary Xiyu period. The superimposition distribution 

of these 4 suits of hydrocarbon source rocks determine the 
multiplephase pool-generation, i.e. the early Hercynian 
period, the late Hercynian period, the Himalayan period, 
etc. According to the following studies on the oil and gas 
reservoirs found, the thermal evolution history of different 
hydrocarbon source rocks, the regional unconformity sur-
face of the basin and the preserving condition in the late 
period, the late Himalayan period is the most favorable for 
pool-generation. At present, most oil and gas reservoirs 
found in the platform-basin area and the foreland area 
were formed or reformed in the Himalayan period. 
 (3) Complicated oil and gas reservoir distribution, 
with Paleozoic mainly rich in oil and Meso-Cenozoic 
mainly rich in natural gas.  There are a variety of oil and 
gas reservoir types, with very complicated distributions. 
Structural, stratigraphic, lithologic and structural-  
stratigraphic, structural-lithologic reservoirs all have been 
found in the Paleozoic, while the structural reservoirs are 
major in the Meso-Cenozoic system. By the end of 2000, 
the PetroChina Corporation had approved that the 
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geologic reserves for oil and natural gas in the Tarim Ba- 
sin are 30751 104 t and 4909.98 108 m3 respectively.  
Of them, the reserves in the Paleozoic platform-basin area  
are 24686 104 t and 888.36 108 m3 respectively; the  
reserves in the Meso-Cenozoic foreland area are 6065  
104 t, 4021.62 108 m3 respectively. The characteristics  
that the Paleozoic is mainly abundant in oil and the  
Meso-Cenozoic is mainly abundant in natural gas, are  
embodied primarily. This is mainly related to the hydro- 
carbon rock types of -  kanrogen in the Paleozoic, the  
hydrocarbon rock types of  kanrogen in the Mesozoic  
and the high thermal evolution maturity of the foreland  
region. 
 ( ) Petroliferous features of the Paleozoic craton 
 (1) Multiple resources and multiphase pooling with 
widely mixed resources.  Three suits of marine facies 
hydrocarbon source rocks of high quality, i.e. Cam-
brian-Lower Ordovician hydrocarbon source rocks, 
Mid-Upper Ordovician hydrocarbon source rocks and 
Carboniferous-Permian hydrocarbon source rocks, are 
mainly developed in the Paleozoic craton. Distinct differ-
ences present in these 3 suits of marine facies hydrocar-
bon source rocks in terms of distribution, organic types 
and thermal evolution history. Even in one hydrocarbon 
source rocks suit, different maturity and burial thermal 
evolution history occurred in different areas. The distribu-
tion of the superimposition of these 3 suits of hydrocarbon 
source rocks determines the 3 main pooling phases for the 
oil and gas reservoirs in the platform-basin area, which 
are the late Caledonian-early Hercynian, the late Her-
cynian and the Himalayan periods. Comparing the oil and 
gas resources, the conclusion can be drawn that most of 
the oil and gas reservoirs found in the Paleozoic craton are 
featured with mixed resources. Among them, the Lunnan 
and middle Tarim regions mainly have mixed oil and gas 
resources of the Cambrian-Lower Ordovician and Mid-
dle-Upper Ordovician hydrocarbon source rocks, and the 
oil and gas in Qunkuqiake region are featured with mixed 
Cambrian-lower Ordovician with Carboniferous. The 
mixed source is a distinct characteristic of the formation 
in the Paleozoic craton. 
 (2)  Pooling controlled by ancient uplift.  The 5 
ancient uplifts of 3 categories and their slope structures 
found in the Tarim Paleozoic craton play a very important 
role in controlling the Paleozoic oil and gas accumulation. 
In the middle Tarim, north Tarim and Bachu uplifts, the oil 
and gas reservoirs found are all distributed in the ancient 
uplifts and their slope areas. Pooling controlled by the 
ancient uplift, especially of the successive ancient uplift, 
lies in the following three aspects. Firstly, multiple traps, 
such as structural traps, stratigraphic traps, lithologic traps 
and structural-stratigraphic traps, are developed on the 

ancient uplift and their slopes. These structures are favor-
able targeting and accumulation places for the migration 
of the oil and gas generated in each oil generation depres-
sion. Secondly, the development of the long-term evolu-
tion of the ancient uplift and the unconformity surfaces 
plays a very important role in controlling the deposition 
and the development of reservoirs, which indicates that 
the ancient uplifts are the main developing regions for 
Cratonic reservoirs. Thirdly, due to the intensive structural 
deformation of the higher part of the ancient uplift in the 
late period, secondary pooling were main; the lower part 
of the ancient uplift and their slopes, where the tectonic 
movement is comparatively weak, with good preserving 
conditions, are the favorable places for giant-medium oil 
and gas reservoirs. 
 (3) Example: pooling pattern in Lunnan Ordovician 
buried hills.  The Lunnan Ordovician buried hill reser-
voirs in the north Tarim uplift reveals the pooling pattern, 
that is, the giant oil pooling in the early period had the 
experience of local damage after pooling, and had experi-
enced the adjusting preservation and refill. Therefore, the 
formation of the Lunnan Ordovician buried hill oil reser-
voirs on the north Tarim uplift is a typical case of the oil 
and gas accumulation controlling by ancient uplifts (fig. 
4). 

 

Fig. 4.  Oil and gas pooling pattern in the Lunnan region. 1, Fracture; 2, 
gypsum-salts rock bed; 3, sandstone; 4, coal measure stratum. 

 
 The early period of the reservoir formation: after the 
Carboniferous deposition, the large buried hill anticlinal 
trap formed, with the Ordovician buried hill weathering 
crust as the reservoir, and the Carboniferous as the seal 
rocks. The Cambrian-Lower Ordovician resource rocks in 
the Permian period had started their climax in generating 
and releasing hydrocarbon, and giant oil reservoirs of their 
early stages had been formed by then. It is speculated that 
the oil-bearing areas cover the middle part and the south 
part of the Lunnan buried hill anticline. 
 The local damage period: in the end of the Permian, 
the buried hill anticlines were uplifted and denudated. As 
a result, the top “trap-door” Carboniferous seal rocks were 
removed; the oil, gas and water relocation was triggered; 
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the oil and gas in the higher part of the buried hills began 
escaping; at the same time, the light components in the oil 
reservoirs in the periclinal part of the anticlines began 
differentiating and escaping. Thus, the normal crude oil 
changed into heavy oil and thick oil gradually. 
 The reservoir formation period of adjusting preser-
vation and refill: after the Triassic-Jurassic deposition, 
new buried hill drape anticlinal traps were formed, and the 
adjustment and the light components escaping in the Or-
dovician buried hill oil reservoir were going on. But with 
the “trap-door” being sealed and the higher part thick oil 
“enveloping” condition being formed, the Ordovician oil 
reservoir in the periclinal part of the anticline was pre-
served considerably. In the Tertiary, due to the refill with 
the normal crude oil from the Middle-Upper Ordovician 
resource rocks, and with the high maturity gas from the 
Cambrian-Lower Ordovician, Triassic drape anticlincal oil 
and gas reservoirs and normal oil and gas distributing re-
gions in the east of the buried hill anticlinal Ordovician 
were formed. 
 ( ) Petroliferous features in Meso-Cenozoic fore-
land thrust belt 
 (1) Features of coal-bed generation hydrocarbon, 
with pooling in late stage.  The hydrocarbon source 
rocks in the Meso-Cenozoic foreland basin are mainly 
lacustrine-swamp facies Triassic-Jurassic coal bed. For 
example, the organic carbon content in the Jurassic 
hydrocarbon source rocks in Kuqa is higher than 2.0%, 
and the organic matter types are  and 2 kanrogen. 
The carbon isotope of the natural gas found in the 
foreland thrust belt up to now is heavy. Especially, the 
usual isotope of the ethane, mainly reflecting the 
characteristics of resource rocks, is lower than 28‰, and 
is indicative of typical coal-generation gas, e.g. the 13C1 
of the natural gas in the Kuqa region is 30.9‰  

38.8‰, and the 13C2 is 16.8‰  25.7‰. In addition, 
with the help of the gas/source direct contrast technology, 
the study of the relationships between the product from 
the source rock thermal simulation and the carbon isotope 
in light hydrocarbon, such as the natural benzene and 
natural phenylmethane has further proved that the natural 
gas in the Kuqa foreland thrust belt is related to the coal 
source rocks. 
 The Meso-Cenozoic foreland thrust structures were 
mainly formed during the later Tertiary-Quaternary period. 
Up to now, all the source rocks have developed into the 
high-post maturity condensate gas stage and the wet-dry 
gas stage. The hydrocarbon generation climax is well 
matched with the trap forming period. In view of the 
match relationships between the fill of the hydrocarbon 
and the formation of the traps, the oil and gas reservoirs in 
the thrust belt are endowed with the feature of the reser-

voir formation in the late and recent period. 
 (2) Tertiary gypsum-salts seal bed controls distribu-
tion of giant-middle oil and gas fields.  Besides the coal 
seal and mudstone seal developed in the Meso-Cenozoic 
foreland basin, the gypsum-salt seal rocks of better cap 
sealing are developed in the Tertiary. These seal beds con-
trol the distribution of the Meso-Cenozoic giant-medium 
oil and gas fields. For example, under the close seal bed 
composed of the lower Tertiary saline, gypsum-salt and 
gypsum-bearing mudstones, hundreds of meters thick in 
the middle-west part of the Kuqa depression, the giant 
Kela No. 2 natural gas field was found with an approved 
reserve of 2846 108 m3; the approved natural gas and 
condensate reserves in the Upper Tertiary of the Dina 2 
gas field in the east of the Qiulitage structural belt are 550

108 m3 and 390 104 t respectively, with the thickness 
of the seal rocks, namely mudstone and gypsum-bearing 
mudstones, larger than 1000 m. The main seal bed of the 
Kekeya gas field, in the southwest Tarim, are thicker 
mudstone and gypsum-bearing mudstones in the Upper 
Tertiary Meso-Cenozoic, with the approved natural gas 
geologic reserves of about 300 102 m3. It can be con-
cluded that the distribution of the giant-medium gas fields 
in the Meso-Cenozoic is closely related to the Tertiary 
gypsum-salt bed. 
 (3) Anticline below the saline bed controls the dis-
tribution of oil and gas.  The anticline developed under 
the saline slipped bed controls the distribution of the oil 
and gas field in the Meso-Cenozoic. In the Kuqa and 
Southwest thrust belt, large array thrust structures and all 
types of fault related folds were formed along the Tertiary 
gypsum-salt slippage rocks. Above the saline structural 
bed, fault propagation folds are mainly developed, with 
the fractures exposing to the ground surface; below the 
saline structural bed, passive top plane duplex structures 
are mainly developed, and high amplitude and large area 
anticlinal traps with a long axis formed widely. These an-
ticlinal traps are distributed in rows in this region. For 
example, the Kela No. 2 under saline bed anticlinal trap, 
the Dabei No. 1 under saline bed trap and the Kekeya 
structure are all duplex structures under the Lower Terti-
ary gypsum-salt bed; the Dina No. 2 structure is an anti-
clinal structure under the Upper Tertiary gypsum-bearing 
mudstone slipped bed. All these structures are rich in oil 
and gas. 
 (4) Example natural gas pooling pattern in Kela 
No. 2 gas field.  The Kela No. 2 gas field, in the Kuqa 
depression, is a typical giant anticlinal trap, where the 
reservoir formation occurred in the later or recent period 
in the Meso-Cenozoic foreland thrust belt and the hydro-
carbon generation occurred in the coal bed, with the gyp-
sum rocks as the effective seal rocks and with oil and gas 
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accumulating under the gypsum bed in abundance (fig. 5). 
The reservoirs of the Kela No. 2 gas field are the Lower 
Tertiary-Cretaceous Bashijiqike Formation sandstones 
(interbedded with thin bed carbonate rocks) below the 
Lower Tertiary gypsum-salt bed. The gas resources of the 
Kela No. 2 reservoirs come from the Triassic-Jurassic coal 
bed hydrocarbon source, and the giant anticlinal trap un-
der the Tertiary gypsum-salt bed, formed after the Kang-
cun Period, is the trap that controls accumulating oil and 
gas. The late Tertiary Kuqa period is the crucial stage for 
the formation of the Kela No. 2 gas field. Among them, 
the area and the amplitude of the anticlinal traps restrict 
the oil and gas richness. While the oil and gas resources 
are sufficient, the larger the area and the more the ampli-
tude of the trap is, the higher the oil and gas richness will 
be. 

 
Fig. 5.  Natural gas reservoir formations in Kela No. 2 gas field. 1, 
Fault; 2, carbonate rocks; 3, sandstone; 4, oil reservoir. 

 
 ( ) Exploration prospects in the further 
 (1) Oil prospecting and exploration directions.  The 
main prospecting and exploration targets are the north 
Tarim uplift, the middle Tarim uplift, and their slope 
structures and arc belt to the west of the Manjiaer depres-
sion. In the north Tarim, the key object is the comprehen-
sive prospecting and exploration of multiple targets bed, 
i.e. the Ordovician, the Carboniferous and the Triassic in 
Lunnan. Meanwhile, the Ordovician and Jurassic anticli-
nal belt in the Yingmaili structure, Halahatang and its 
marginal Carboniferous Donghe sandstone trap, Don-
hetang-Xinhe area Cambrian-Ordovician buried hills shall 
be evaluated again. 
 The overall evaluation shall be conducted to the 
north part of the Manjiaer depression, and the exploration 
and drilling shall be conducted to the traps in the Aman 
transit belt-Yuenan-Hadexun area, where the Carbonifer-
ous is continuous and the scope for choice is broad. Ef-
forts shall be made to find new zone with abundant black 
oil. Meanwhile, exploration and drilling evaluations shall 

be conducted to the Carboniferous and Triassic traps in 
the southeast of the Tahe region. 
 The main target for oil prospecting and exploration 
is the west part in the middle Tarim. The prospecting and 
exploration deployment that equal attention shall be paid 
to the Carboniferous Donghe sandstone and Cam-
brian-Ordovician carbonate rocks shall be abided by. As 
for the Cambrian-Ordovician carbonate rocks, the fracture 
belt and the deep large anticline are the prospecting 
and exploration targets, and collective developing zones 
for the carbonate rock reservoirs shall be detected in them. 
Study and evaluate the Carboniferous Donghe sandstone 
traps again, and try to obtain the reserves. Meanwhile, 
efforts shall be made to find new distribution zones of 
black oil in the north Kuqa monoclinal belt and the west 
Qiulitage belt. 
 (2) Natural gas exploration directions.  13 natural 
gas fields, such as Kela No. 2, etc. have been found in the 
Tarim Basin until now. Natural gas reservoirs have been 
found both in the thrust belt and in the platform-basin area. 
But the major gas fields and approved geologic reserves 
are distributed in the Kuqa depression, the Bachu uplift 
and the Southwest depression, which have constituted a 
crescentic natural gas accumulating belt in the west of the 
Basin. Therefore, these regions remain to be the main area 
for natural gas prospecting and exploration. In addition, it 
is possible that the Yingjisu depression in the East Tarim 
is another important gas field found after the Kuqa and 
Southwest Tarim. 

4  Conclusions 

 The Tarim Basin is a giant superimposition and 
combination, with an ancient crustal basement, composed 
of the Paleozoic craton and Meso-Cenozoic foreland ba-
sins. The kernel part of the basin is the marine facies Pa-
leozoic craton, and the superimposed four continental 
facies Meso-Cenozoic rejuvenated foreland basins, i.e. 
Kuqa, Awati, Southwest Tarim and Southeast Tarim. All 
these determine that the oil and gas distribution is con-
trolled by the Paleozoic craton and the Meso-Cenozoic 
foreland thrust belt, and the Tarim Basin is characterized 
by the superimposition and combination petroleum system, 
i.e. multiple resources, multiple reservoirs and multiphase 
pool-generation. 
 Although the Tarim Paleozoic craton is smaller 
compared with the other giant cratons abroad, the kernel 
structure of it is much more stable, and the marginal de-
formation is intensive. The tectonic evolution has gone 
through 3 stages, i.e. the Sinian-Ordovician cratonic mar-
ginal aulacogene, the Silurian-Devonian cratonic circum-
ferential marginal foreland basin, the Carboniferous-  
Permian Cratonic marginal depression and the Intracra-
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tonic rift basin. The major tectonic deformations are large 
uplifting and depressional structures, where 5 ancient up-
lifts and their slope structures of 3 categories are devel-
oped, i.e. the stable structure in the middle Tarim, the re-
sidual structure in the north Tarim, the residual structure 
in the east Tarim, the active structures in Bachu and the 
active structures in the south Tarim. The petroliferous is 
characterized as multiple resources (Cambrian-Lower 
Ordovician, Middle-Upper Ordovician and Carbonifer-
ous-Permian hydrocarbon source rocks), the multiphase 
pool-generation (later Caledonian-early Hercynian period, 
later Hercynian period, Himalayan period, etc.) and the oil 
and gas accumulation controlled by the ancient uplift and 
its slope structures. 
 The four rejuvenated foreland basins in the Tarim 
Basin, namely the Meso-Cenozoic Kuqa, Awati, southwest 
Tarim and southeast Tarim, distributed at the circumferen-
tial margin of the Tarim craton, have experienced the 
long-term subsidence and the rapid subsidence after the 
Meso-Cenozoic period, which resulted in the formation of 
intensive thrust structures. The tectonic evolution has 
gone through 3 stages, i.e. the Triassic back-arc foreland 
basin, the Jurassic-early Tertiary fault depression-depres- 
sional basin and the later Tertiary-Quaternary combination 
rejuvenation foreland basin. 3 rejuvenated foreland thrust 
belts, namely the Kuqa, the southwest Tarim and the 
western section of the Keping-South Tianshan southern 
margin, and the southeast strike-slip structural belt are 
developed there. The former three structures are charac-
terized as the fault-flat-fault-ramp thrust and the fault re-
lated fold structure, and are distributed in rows and belts. 
The deformation intensity decreases gradually from the 
orogenic frontal to the basin. The petroliferous features 
are characterized as hydrocarbon formed in the Mesozoic 
coal measure, richness in natural gas, pool-generation in 
the late or recent period and the oil and gas distribution 
controlled by the foreland thrust belt. 
 The superimposition and combination petroleum 
system in Tarim Basin, was composed of the vertical su-
perimposition and the horizontal combination between the 
Paleozoic and Meso-Cenozoic petroleum system. 4 suits 
of major hydrocarbon source rocks, 4 suits of major res-
ervoirs, 3 suits of regional seal rocks and 7 suits of petro-
leum systems are developed; it is also multiphases 
pool-generation, with the late period as the main period; 
the distribution types of the oil and gas are complicated, 
among which the Paleozoic is mainly featured with the 
high richness in oil, and the Meso-Cenozoic is mainly 
characterized by the high richness in gas; the craton is 
characterized by the multiphase pool-generation, oil is 
controlled by the ancient uplift, etc. The foreland basin is 

featured with the hydrocarbon generation in the coal bed, 
the pool-generation in the late period, the foreland thrust 
controlling the gas and rich in gas, etc. 
 The structural characteristics determine that the two 
large fields, which are the Paleozoic craton and the 
Meso-Cenozoic foreland thrust belt, shall be included in 
the oil and gas prospecting and exploration. The main 
favorable regions for oil prospecting are: the north Tarim 
and middle Tarim uplifts and their slope structures and the 
arc belt to the west of the Manjiaer depression; the main 
favorable area for natural gas prospecting are: the Kuqa 
depression, the Bachu uplift, and the western crescentic 
natural gas accumulating belt constituted by the southwest 
Tarim depression and the east Tarim Yinjisu depression. 

Acknowledgements  Sincere thanks for the great helps from the Aca-

demician Guo Lingzhi of Earth Science Department of Nanjing Univer-

sity, Academician Qiu Zhongjian, Academician Li Desheng, Prof. Shi 

Baoheng and Prof. Liang Digang of the PetroChina Corporation. This 

work was supported by the “Oil and Gas Exploration in Tarim Basin” 

Project of the National Key Scientific-technological Project during the 

ninth “Five-Year-Plan.” 

References 

1. Bally, A W., Snelson, S., Realms of subsidence, Facts and Prin-

ciples of World Petroleum Occurrence, Canadian Society of Pe-

troleum Ge-Ologists Memoir 6 (ed. Miall, A. D.), 1980, 9 94. 

2. Graham, S. A., Hendrix, M. S., Wang, L. B. et al., Collisional 

successor basins of western China Impact of tectonic inheritance 

on sand composition, Geo. Soc. of Amer. Bull. 1993 1(105): 323.

3. Huang Jiqing, Principle Geologic Tectonic Units in China (in 

Chinese), Beijing: Geological Publishing House, 1954, 7 64. 

4. Zhu Xia, Terrestrial tectonic characteristics and relevant problems 

in the Meso-Cenozoic gas-bearing basin in China, Terrestrial Tec-

tonic Problems in China (in Chinese), Beijing: Scientific Publish-

ing House, 1965, 20 60. 

5. Zhu Xia, Discussions About Structures in the Gas-Bearing Basins 

in China (in Chinese), Beijing: Petroleum Industry Publishing 

House, 1986, 1 131. 

6. Zhang Kai, Evaluations on the Continental Plate Structure and Oil 

and Gas Bearing Basins in China (in Chinese), Beijing: Petroleum 

Industry Publishing House, 1995, 100 111 

7. Zhao Wenzhi, He Dengfa, Song Yan et al., Basic geological char-

acteristics of the principle oil and gas bearing basins in the China 

onshore, Conments on Geology (in Chinese), 1999, 45 (3): 232. 

8. Kang Yuzhu, Kang Zhihong, Tectonic evolution and oil and gas in 

10 Chinese Science Bulletin  Vol. 47  Supp.  December  2002



 

Tarim Basin, Acta Geologica Sinica (in Chinese), 1994, (3 4): 

180. 

9. Tang Liangjie, Brief discussions about the Paleozoic tectonic 

evolution in Tarim Basin, Modern Geology (in Chinese), 1997, 11 

(1): 14. 

10. Zhang Kai, Discussions about the types of the Tarim Basin, evolu-

tion characteristics and perspective evaluations on the oil and gas 

bearing possibility, Petroleum and Natural Gas Geology (in Chi-

nese), 1990, 11 (1): 1. 

11. Hsu, K. J., Relict back-arc basins: principles of recognition and 

possible new examples from China, New perspective in Basin 

Analysis (eds. Kleinpell, K L., Paola, C.), New York: Springer 

Verlag, 1988, 245 263. 

12. Jia Chengzao, Wei Guoqi, Yao Huijun et al., The plate tectonic 

evolution and geological tectonic characteristics of principle tec-

tonic units in Tarim Basin, Papers on the Oil and Gas Prospecting 

and Exploration in Tarim Basin (eds. Tong Xiaoguang, Liang Di-

gang) (in Chinese), Scientific and Technologic Sanitation Pub-

lishing House in Xinjiang, 1992, 207 225. 

13. Jia Chengzao, Wei Guoqi, Yao Huijun et al., Tectonic Evolution of 

the Basin and Regional Tectonic Geology (in Chinese), Beijing: 

Petroleum Industry Publishing House, 1995, 1 172. 

14. Jia Chengzao, Tectonic Characteristics of Tarim Basin in China 

(in Chinese), Beijing: Petroleum Industry Publishing House, 1997, 

205 389. 

15. Shao Xuezhong, Xu Shubao, Zhou Dongyan, Crest structural 

characteristics in Tarim Basin, Petroleum Exploration and Devel-

opment (in Chinese), 1997, 24(2): 1. 

16. Wei Guoqi, Jia Chengzao, Song Huizhen et al., Middle Tarim Or-

dovincian tectonic depositional pattern and carbonate fracture res-

ervoir prediction in Tarim Basin, Deposits Journal (in Chinese), 

2000, 74 (2): 123. 

17. Jia Chengzao, Wei Guoqi, Yao Huijun et al., Geological tectonic 

characteristics of the Silurian-Devonian ancient upthrust tectonic 

belt in South Tarim, New Progress in Petrogeologic Research in 

Tarim Basin (eds. Tong Xiaoguang, Liang Digang, Jia Chengzao) 

(in Chinese), Beijing: Scientific Publishing House, 1996, 217

223. 

18. Lu Huafu, Jia Dong, Cai Dongsheng et al., Tectonic evolution of 

Paleozoic plates in Tarim and West Tianshan Mountain, New Pro-

gress in Petrogeologic Research in Tarim Basin (eds. Tong 

Xiaoguang, Liang Digang, Jia Chengzao) (in Chinese), Beijing: 

Scientific Publishing House, 1996, 235 243. 

19. Cai Dongsheng, Lu Huafu, Jia Dong et al., Tectonic evolution of 

Paleozoic plates in the South Tianshan Mountain, Comments on 

Geology (in Chinese), 1995, 41(5): 432. 

20. Chen Hanlin, Yang Shufeng, Dong Chuanwan et al., Geological 

thermal events in Tarim Basin, Chinese Science Bulletin, 1997, 

42(7): 580. 

21. Chen Hanlin, Yang Shufeng, Dong Chuanwan et al., Determina-

tion the Permian basic rock belt in Tarim Basin and the meaning 

in geotectonic, Gyochemics (in Chinese), 1997, 26 (6): 77. 

22. Wei Guoqi, Jia Chengzao, Tectonic characteristics in the upthrust 

belt in Tarim Basin and oil & gas, Petroleum Journal (in Chinese), 

1989, 19 (1): 11. 

23. Wei Guoqi, Jia Chengzao, Yao Huijun et al., Relationships be-

tween the later Hercynian upthrust strike-slip structure and the oil 

and gas bearing possibilities in the North Tarim, Xinjiang Petro-

leum Geology (in Chinese), 1995, 16 (2): 96. 

24. Jia Chengzao, Wei Guoqi, The structures of the Paleozoic Pa-

leohigh and Meso-Cenozoic foreland thrust belt in Tarim Basin, 

and the significance in oil control, New Progress in Petrogeologic 

Research in Tarim Basin (eds. Tong Xiaoguang, Liang Digang, Jia 

Chengzao) (in Chinese), Beijing: Scientific Publishing House, 

1996, 225 234. 

25. Zhang Zongming, Jia Chengzao, Cratonic basinal uplift and oil 

exploration targets in Tarim Basin, Xian Petroleum Institute Jour-

nal (natural science version) (in Chinese), 1997, 12 (3): 8. 

26. Xie Xiaoan, Wu Qizhi, Gao Yan et al, Tectonic characteristics of 

the compression-shear fracture tectonic belt and oil gas accumula-

tion in Tarim Basin, Petroleum Journal (in Chinese), 1997, 18 (2): 

13. 

27. Wei Guoqi, Jia Chengzao, Shi Yangshen et al., Cenozoic com-

pound foreland basin tectonic characteristics and oil gas in Tarim 

Basin, Geological Journal (in Chinese), 2000, 74(2): 123. 

28. Wei Guoqi, Jia Chengzao, Shi Yangshen et al., Characteristics of 

Meso-Cenozoic tenso-shear fracture system in the north of the 

North Tarim uplift, Petroleum Journal (in Chinese), 2001, 22 (1): 

19. 

29. Jia Chengzao, Yang Shufeng, Chen Hanlin et al., Structural Geol-

ogy in the Northern Marginal Basin Complex of Tethys Sea and 

Natural Gas, Beijing: Petroleum Industry Publishing House, 2001, 

61 156. 

(Received August 9, 2002)

Chinese Science Bulletin  Vol. 47  Supp.  December  2002 11



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


