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Preface

In accordance with the development of oil and gas exploration, the research on
source rocks was deepened, and evaluation on source rocks was from the traditional
and effective source rocks to high-quality and classified source rocks. Based on the
evaluation on source rocks with high precision the estimation about sedimentary
basin with more reasonable hydrocarbon expulsion model can clarify the distribution
rule of generation and expulsion of effective and high-quality source rocks, and
designate the favorable direction of further oil and gas exploration. The systematical
study on the mechanisms and models of hydrocarbon expulsion in lacustrine faulted-
basin is significant for oil and gas exploration and the theory of hydrocarbon migra-
tion.

The mechanisms and models of hydrocarbon expulsion is an important issue in
the field of petroleum geology. The mechanisms are hard to clarify and models are
hard to establish scientifically for their heterogeneity, which indicate the hydro-
carbon expulsion from source rocks is nonhomogeneous and discontinuous. The hetero-
geneity of hydrocarbon expulsion is miore obvious in lacustrine faulted-basin for the
large and thick source rocks body deposited continuously. There is stronger non-
equilibrium of compaction in the thick source rocks body, which plays an important
role in hydrocarbon expulsion, and the distribution of organic matter also has stron-
ger heterogeneity. The heterogeneity of hydrocarbon expulsion demonstrates there
are high-quality source rocks with high efficiency of hydrocarbon expulsion, and
there are also some invalid source rocks with low efficiency of hydrocarbon expul-
sion. So it is very important for oil and gas exploration.

Seeing the importance this book discussed the mechanisms and established new
models of hydrocarbon expulsion according to the geological and geochemistry rule
of effective source rocks and simulation experiment. The simulation in quantity
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with the new models can determine the rule of hydrocarbon generation and expul-
sion from effective source rocks in space and time. Calculation model of hydrocar-
bon generation and expulsion was built using geochemistry information from pyro-
genation combining information from well-logging response. This model can evalu-
ate on the anisotropic distribution of the organic matter, especially can study the
characteristics of geochemistry in thick source rocks including the stagnant hydro-
carbon-expulsion and episodic hydrocarbon-expulsion for its high precision and reso-
lution. Hydrocarbon expulsion from thick source rocks in faulted-basins had three-
stage characteristics including sufficient hydrocarbon-expulsion in compaction state,
stagnant hydrocarbon-expulsion comparatively in uncompaction state and episodic
hydrocarbon-expulsion in fracturing state. The new model of hydrocarbon expul-
sion considered the three compaction stages, and it was a development comparative
to the traditional model of hydrocarbon expulsion with single compaction stage.
The fluctuation which was the geological basis of the heterogeneity of hydrocarbon
expulsion was dissected. The new model of hydrocarbon expulsion was applied to
Dongying depression to find high-quality source rocks and subtle reservoirs. Finally, this
book also discussed the role of diffusion in primary migration of hydrocarbons. The
study evaluated efficiency of diffusion in primary migration and effect on hydrocar-
bons diffusion. Diffusion is only effective on light hydrocarbons, therefore, study-
ing diffusion of hydrocarbons has a good guiding to losses of natural gas as well as
prospective significance for accumulation of natural gas.

The study on mechanisms and models of hydrocarbon expulsion is a hard nut to crack
for there are many geological factors involved. For the limited academic level of the au-
thors some questions were not involved probably, and some questions involved were not
resolved completely, and many works are required in view of those questions. We antici-
pate the extensive attention on the issue of hydrocarbon expulsion.

The accomplishment and publication of the book are supported by the National
Natural Science Foundation of China (40802026), the Natural Science Foundation
of Shandong Province, China (Q2007E04), the Fundamental Research Funds for
the Central Universities and the foundation for the academic composition from the

“211-Project” of the China University of Petroleum, and many thanks for them.
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