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ABSTRACT

Studies on Structural Evolution of Central Uplift Belt and

Hydrocarbon Accumulation models in the Dongying Depression

The Central Uplift Belt in the Dongying depression is the most important oil/gas — bear-
ing structure, so it has both theoretical and practical significance to study its structural fea-
tures, evolution and the relation between faults and hydrocarbon migration and accumula-
tion. According to theory of tectostratigraphy, new concepts and methods of modern tecton-
ics and basin analysis have been applied to study structural framework, forming mechanism
and evolutionary process with integrated analysis of tectonic geometry, kinematics and dy-
namics in this paper. Opening and close of faults are revealed by the combination study on
the matching of lithology, time and attitude, ‘the distribution of shale maculation, faults ac-
tivity and faults mechanical features, which indicate close history of main faults and relation-
ship with hydrocarbon accumulation, Finally, the theory of hydrocarbon accumulation dy-
namics has been applied to discloses the effects of complicated faults on hydrocarbon migra-
tion and accumulation and its mechanism in the Central Uplift Belt, and hydrocarbon accu-
mulation models have been set up, In detail, it includes as follows:

(1)On the basis of the third—order sequence framework in the Dongying depression,
this paper confirms the distribution and movement velocity of boundary faults, which is the
prerequisite to study the relationship between syn — sedimentary faults and infilling se-
quences, and its effects on sedimentary systems, According to the characteristics of infilling,
the palaeostructure surface and subsidence modeling, the stages of basin tectonic evolution
has been classified. During early Tertiary, four rifting episodes are divided, which include
early preliminary rifting in the Kongdian stage, lately preliminary rifting in the fourth mem-
ber of Shahejie Formation depositional stage, main rifting in the third and the lower of sec-
ond member of Shahejie Formation depositional stage and rifting converging episode in the
top of second member of Shahejie Formation depositional stage. In late Tertiary, the subsid-
ence and accelerative subsidence episodes are divided. The above six subsidence episodes are
consistent with the second — ordered sequences units.

(2)Structural characteristics of the Central Uplift Belt in the Dongying depression have
been analyzed. Through the interpretation of typical seismic profiles and the analysis of tec-
tonic maps with coherent and seismic attributed analysis, the author illustrates the combina-
tion of faults in plan and vertical profiles, assembly relation in plan, forming order, incision
relationship and so on in the Central Uplift Belt. Furthermore, the distribution of faults in
the Central Uplift Belt show that the number of faults in the east part is larger than that in

west part, where there are less large faults (just five second ~ordered faults) and more small

i



ones (346 fourth — ordered faults). In addition, according to the characteristics of faults pro-
files and their distribution, the Central Uplift Belt are divided into three structure zones: i.
e. the Xinzhen and Xinlicun structure in the eastern part; the Liangjialou — Xianhe structure
in the southwestern part and the Dongying - Haojia in the northwestern part,

(3) The study of basin tectonic dynamics indicate that the formation of the Central Uplift
Belt is as a results of stretching, strike — slip movement and stress changes. Gravity glides in
the Chennan fault and upward of ductile beds also have a significant affect on structures in
partial zones.

(4) According to the modeling test, the forming mechanism of the Central Uplift Belt is
" not a simple factor, such as pure diapirism or lateral extension, but is the results of both
combination processes. In other words, it is more reasonable that the forming process of the
Central Uplift Belt is resulted from the combination processes of both lateral extension and
gravity glides, Moreover, these mechanisms are not isolated, but interaction each other in
the course of its evolution,

(5) Analysis of tectonic evolution history indicates that the evolution of the Central Up-
lift Belt is caused by variation of regional stresses and plastic upward of gypsum/shale,
which makes tectonic evolution complicated. In a word, the evolution of the Central Uplift
Belt underwent miniature stage in the fourth member of Shahejie Formation, main develop-
ment stage in the third and second member of Shahejie Formation and the final stable stage of
Dongying Formation.

(6)By means of the acoustic logs and actual measurement of formation pressure, pres-
sure systems in wells, profiles and plane have been revealed. The result shows that distribu-
tion of the pressure systems in the Central Uplift Belt has a shape in circular, which is coin-
cident with the distributions of faults, Hence, the faults in the Central Uplift Belt can be
taken as a good conduit or barrier on fluid in pressure systems.,

(7) Through studying the characteristics of salinity of geofluids in the Central Uplift
Belt, it is so clear that high salinity fluids are mostly distributed along main faults. In verti-
cal, salinity of groundwater is increased with depth In general, increase of salinity is relative
rapid below a depth of 2 000m, commonly, salinity of formation water is larger than 30g/L,
and can be up to the maximum of 350g/L. In Neogene strata, salinity of formation water is
small, usually less than 10g/L. In addition, anomaly of high salinity fluids from the top of
fourth segment of Shahejie Formation to Dongying formation is the results of charge and mi-
gration of overpressured high salinity fluids alone the faults.

(8)Study on modern pressure, temperature and salinity fields reveals the dynamic back-
ground of hydrocarbon migration and characteristics of fluid flow in the course of hydrocar-
bon accumulation in the Central Uplift Belt. From the point of view of the relationship be-
tween pressure and salinity, double features of both open and close of faults have been iden-
tified. On the basis of analysis on system evolution and sealing of faults, the relation be-
tween main faults, such as Ying 8 fault, He 125 fault and Minfeng fault and so on, and hy-
drocarbon accumulation has been discussed.
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(9) According to analysis of reservoir forming conditions, faults can be taken as a key
factor of forming reservoirs in the Central Uplift Belt. Formation and evolution of traps are
related to movement of faults and arch upward of lower plastic gypsum, salt and shale. Up
to date, in the Central Uplift Belt, there are as follows traps discovered: Xinzhen anticline
traps, Dongying diapir fold - faults traps and Xianhe salt pillow - slip faults traps.

(10) According to the integrated analysis on pore fluid pressure, salinity and the dynam-
ics and patterns of fluid migration, two fluid flow systems are classified: overpressure and
hydrostatic fluid dynamic system, and three patterns of hydrocarbon migration are set out;
lateral migration pattern, vertical migration pattern and laddered migration pattern. Based
on these, three fluid accumulation models are set up; overpressure — vertical migration and
accumulation model, hydrostatic pressure — lateral migration and accumulation model and hy-

drostatic pressure — laddered migration and accumulation model.
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