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SYNOPSIS

In this book, using the theory of tectonic plate. analysis principle of petroliferous
basin. and the evaluation method of hydrocarbon resource, authors go into details on
formation background, evelution level., tectonic attribute, features of structural geometry,
kinematics and dynamics. geeolegical condition of oil and gas generation, comprehensive
evaluation of petrcliferous traps, and calculation of resource capacity of East Depression
in Liache basin.

This book could be regarded as a reference book for pesople who are engaged in
production and scientific research on petroleum geclogy . as well as working or studying in
petroleum speciality of university or college.

PREFACE

This book was compiled on the basis of hydrocarbon prospecting for a few yesrs, and
comprehensive research from 1993 to 1994. Using the theory of tectonic plate, analysis
principte of petroliferous basin and the evaluation method of hydrocarbon resources, au-
thors studied the region geologic background , geochemistry nature of volcanics. tectenic at-
tribute, subsidence history, geothermal history. relationship between the feature of fluid
wrapping bodies and hydrocarbon evolution, strucrural geomety , kinematics and dynamics,
basin evolution, geological condition of oil and gas generation, et al, and then, approached
the accumulation law of oil and gas,catculated the potential resource capacity , optimizd and
arranged the traps, at last, pointed out the favourable prospecting ares. The main knowl-
edge and suggestion are as follows:

1. Liaohe basin was a Tertiary fault basin lying on a mantle swell. 1ts scope and trend
is basically corresponding to mantie’s.

2. Paleogene volcanics of three stages in East Depression were mainly alkaline basalt
system resulting from intracontinental rift valley. Voleanics came from the same magma
source, and the level of partial melt was low, without differentiation.

3. Subsidence curves possess a nature of three sections; subsided slowly from E.f
(fangshenpao set) to E,s, (Shasi member ), fast from E,s; (Shasan member)} to E.d
(Dongying set) and rose at the end of E.d. at last, subsided continuously and Slowly from
Ng (Guantao set) to Q (Quaternary).
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4. The research result of geothermal history shows that the heat flow of the earth en-
larged with time increasing during the period of initial subsidence of depression. At the end
of initial subsidence and the beginning of heat subsiding (end of E;), the heat flow of earth
reached the greatest value—77. 5mW/m’, and the paleothermal gradient was also the high-
est— 4. 23'C/100m. From Ng 1o @@, the heat flow of earth was decreasing. Nowadays, the
average heat flow of earth is about 62. 8mW/m?, and the geothermal gradient is 3.0~
3.85°C/100m.

5. Seven kinds of fluid wrapping body have been discovered. The main temperature
scope (85~ 165C) displayed by temperature measuring of wrapping hodies shows that
most of the Paleogene hydrocarbon source rocks in East Depression were in the chief stage
of hydrocarbon generation, and the major accumulation period was about at the end of E,
and later. The evolution level of oil and gas in south area (huangjindai-Yilu-Rehetai area,
abbreviated to Huang-Yi-Re area) is higher than that in north part (Niuju area).

6. Extension faults are common and most of them possess strikeslip nature. Extension
structure pattern include tilted fault block, rollover anticline, faulted nose, drapping anti-
cline and overlap structure. The reversal anticline,en echelon folds and flower structure are
the typical styles of strike-slip structure.

7. Five types of transfer zone have been found: collateral divergent, collateral conver-
gent , collateral synclastic, overlapping synclastic and overlapping divergent. Petroliferous
prospects are very considerable in collateral divergent, collateral convergent and overlap-
ping synclastic transfer zone,

8. The average extension quantity, ratio and coefficient of basin are 14km, 18. 9% and
1.19, respectively. Comparing with West Depression, the extension level of single fault in
East Depression is lower, the detachment face is deeper, and the fault plane is steeper.

9. Vertical differential rise-falling movement and tilted movement of fault blocks are
very distinct, and the variation of difference in different area are also very obvious. The
dextror-otatory strike-slip motion of great faults occurred at the end of E;d. The sliding
distance of each main fault is about 3~4. S5km.

10. Strike-slip motion resulted in en echelon, reverse and flower structures in centre
fault belt of East Depression. They are advantageous to the accumulation of oil and gas.
Besides, the turning point of strike-slip faults or the intersecting parts with other faults
(such as intersected with Teng Ao fault in Huang-Yi-Re area) are also the favourable zone
for oil and gas accumulation.

11. Dynamic model of bedding shear extension has been proposed. In this model, the
upper crust is simple shear extension, the low velocity layer of middle crust may be the de-
tachment layer between upper and lower crust, whereas the lower crust attached with the
top of mantle possess the idiosyncracy of tenacious pure shear extension. Tanlu fault could
be an independent system reforming the extension structures.

12. Mesozoic rocks have good generation condition of oil and gas. The quantity of hy-
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drocarbon generation per unit volume is about 3.3 X 10°/km®. It is better than that in
E.s,42+ but less than that in E,s,.

13, Evolution of the first-class fault controlled basement subsidence. deposit sequence
and the distribution of facies zone. The second-class fauit controlled the scattering of sec-
ondary stucture belt, and determined the main trend of hydrocarbon accumulation. The
third-class fault promoted the formation of local structure,

14. Various combination of source bed, reservoir and cover was resulted {rom intense
vertical differential rise-falling, tilted and translation motion.

15, Conditions of migration, cover and local structure in Niuju-Qinglongtai Fault
Trough (north part of East Depression) were rather bad, and resulted in a shortage of
petroliferous prospect. Resources of oil and gas in Jiedong Fault Trough (middie part of
East Depression) was also not plentiful because of the unfavourable factors in source bed,
caver and local structure.

16. Basement controlled the spread of Pre-Paleogene il deposit.

17. There are various styles of oil pool in East Depression, such as structural, litholog-
ic and compound oil pool.

18. The traps in east steep slope have been evaluated comprehensively. The results are
one first-class, thirteen second-class, the rests third-class or fourth-class.

Suggestions:

1. Exploration of Mesozoic oil deposit should be emphasized. The favourable prospec-
tion area is on the north of well Jie—3 and the east of cidong Fault.

2. We ought to stress the exploration of E;s; and Eysy4, 0il poals, and attach great im-
portance to find out non—structure oil and gas deposit.

3. Oil pool of buried hills in Mesozoic,Paleozoic and Archean should be hrought to our
attention o seek.

This book is a crystalline of collective labour. Researchists in the period from 1993 to
1994 are as follows ;: Chen Quanmaeo, Zhang Guangya and Liang Xiaodong-China university
of Geosciences (Wuhan); Chen Zhaonian, Chen Jinghua-China university of Geosciences
(Beijing) ;s Wang Qiuhua, Li Zhongfi, Wu Zejian, Liao Xingming, Yao Jifeng, Yu Tianxin,
Huang Zhuan, Sun Hongbin, Shi Linchun and Meng Weigong-Liaohe Petroleum Prospec-
tion Bureat.

During research, a lot of support and help were given by Liache Petroleum Bureau,
Exploration Department, Exploration and Explaration Intitute, China University of Geo-
sciences (both Wuhan and Beijing). Authors express heartfelt thanks here.

In view of teaching, productive labour and writing at the same time , the time was quite
pressed. In addition, authors’knowledge are rather limited, so shortcoming and mistakes

in this book are hard to avoid. Request the honour of readers’ valuable comments.
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