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Fig.1 Three main modes of occurrence of liquid hydrocarbon
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Fig.2 Factors influencing the hydrocarbon expulsion efficiency and their interaction
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Fig.3 Hydrocarbon expulsion characteristics according to the contact relationships between source rocks and leading beds
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Fig.4 Hydrocarbon expulsion efficiency of different source

rocks with different lithologies and organic matter contents
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Table 1 Gas potential analysis of different media for oil occurrence

Y IS5 EM At TOC%) Simgy S (mgg) (mg/g TOC) F0% PC(%) [ PCITOC(%)

AW N =

63 0 beez 0.13 0.03 001 80 0.00 255
it 4l o W 006 002 001 170 0.00 415
4 63 C AibE 0.10 0.04 0.04 400 001 6.64
13 0 KA 0.04 0.02 001 250 0.00 623
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Table 2 Basic data of crude oil samples in the Lunnan area of the Tarim basin

R JE (m) EAL . 200C (g/em’®)  KiJE (mPa ¢ s) HEIE 2 (C) YIRA(C) HWE(%) SHE%)
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Fig.5 X-ray diffraction analysis of different media KA B AT X RIS 2R B 3 AR A AR
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Table 3 Species and contents of minerals in different media
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Fig.6  Methane yields and fitting curves under different medium conditions
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Fig.7 Distribution of activation energy for methane

generation under different medium conditions
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Fig.8 Times of oil cracking gas generation under different

medium conditions and main gas—generating stage
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Fig.9 Burial, thermal evolution and hydrocarbon generation history of well Weima 1
(D —Lower boundary of Ordovician strata in which no oil cracking gas generation occurred; ) —Upper boundary of Ordovician strata in
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Fig.10 Distribution of source rock kitchens and their oil and gas pools in the cratonic area of the Tarim basin
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Table 4 Gas—generating quantities of Cambrian—Lower Ordovician source rock kitchens in different periods in

T4 BEAZHERRA-—TRRAZSRERTRESHNEBETENTRMNAESE

the Tarim basin calculated according to the conventional and consecutive gas generation mechanisms
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DL IR EN(%) 127 200 150 80 90 60 80 70 60 83 1000
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Table 5 Gas resources in Lower Paleozoic gas source rocks in the eastern Tarim basin and the whole

platform—basin region calculated according to the conventional and consecutive gas generation mechanisms
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Fig.11 Comparison of gas resources in Cambrian—Lower Ordovician source rock kitchens in different periods in

the Tarim basin calculated according to the conventional and consecutive gas generation mechanisms
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Fig.12 Concept and process of forward inference study of oil cracking type gas source kitchen
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Fig.13 Frequency distribution of the bitumen content in the
reservoir of the Feixianguan Formation in the northeastern
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Table 6 Oil-generating quantity of Middle—-Lower Cambrian source rocks and their
oil cracking gas quantity in the Tarim basin
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Fig.14 Section showing the burial and thermal evolution history of the deepest site (manual well) in

the northeastern Sichuan basin
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Fig.15 Superposition map of the top structure of the Feixianguan Formation and the Permian source rock

maturity during the stage of generation of large amount of oil at the end of the Early Jurassic)
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Fig.16 Superposition map of the temperature and top structure of the Feixianguan Formation in the deepest burial stage (Middle
Cretaceous, 84 Ma) (the red circle is the possible distribution scope of the old oil accumulation of dolomite type of the Feixianguan

Formation; the pink area is the gas accumulation discovered)
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Table 7 Oil tonnage in the old oil accumulation of dolomite of the Feixianguan Formation in the
northeastern Sichuan basin and its cracked gas quantity
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Cracking conditions of oils existing in different modes of occurrence and
forward and backward inference of gas source rock Kitchen
of oil cracking type

ZHAO Wen—zhi, WANG Zhao—yun, WANG Hong—jun, WANG Ze—cheng,
ZHANG Shui—chang, WANG Zhen, ZHANG Qing—chun

(Research Institute of Petroleum Exploration & Development, PetroChina, Beijing 100083, China)

Abstract: The gas source rock kitchen of oil cracking type is a kind of special gas source rock kitchen derived
from high—quality hydrocarbon source rocks. The oils generated from source rocks mainly have three modes of
occurrence; disperse liquid hydrocarbon inside source rocks, disperse liquid hydrocarbon outside source rocks and
concentrated liquid hydrocarbon outside source rocks. The quantities and proportions of the three modes of
occurrence of hydrocarbon are controlled by various factors, including internal and external ones. As to the oil
expulsion efficiency, the organic carbon contents in mudstone, limestone and oil shale are 0.67%, 0.62% and
10.6% respectively and their maximum oil expulsion efficiencies are 45%, 55% and 80% respectively. The kinetic
experiments of cracked gas in different media indicate that the activation energy of methane changes according to
the medium conditions. Carbonate rocks have the greatest influence on oil cracking and can significantly reduce
the activation energy of cracked gas and the temperatures of oil cracking. Mudstone takes the second place and
sandstone has the smallest influence. The corresponding Ro values of main gas—generating periods in different
media are as follows: 1.5%-3.8% for pure crude oil, 1.2%-3.2% for disperse oil in carbonate rocks, 1.3%-3.4%
for disperse oil in mudstone and 1.4%-3.6% for disperse oil in sandstone. The gas source rock kitchen of oil
cracking type is an intermediate and what are visible are the primary gas source kitchen and gas accumulation
formed by it. However, the modes of occurrence, distribution scope and amount and resources of gas generated
for the gas source rock kitchen of oil cracking type can be only determined and proved through forward and
backward inference. Take the Middle—Lower Cambrian in the Tarim basin as an example of forward inference,
the original oil—generating quantity is 2 232.24X10° t and the residual oil quantity and oil cracked gas quantity are
806.21x10% t and 106.95%10" m’ respectively. Take the cracked gas in dolomites of the Feixianguan Formation in
the northeastern Sichuan basin as an example of backward inference, the area of the delineated paleo —oil
accumulation is approximately 735 km? the quantity of crude oil is 45X10%, and the quantity and resources of oil
cracked gas are 2.72X10” m’ and 1.36X10" m’ respectively.

Key words:cracking condition;different modes of occurrence of oils;gas source rock kitchen of oil cracking

type; forward and backward inference

About the first author:ZHAO Wen —zhi, male, born in 1958, Ph.D and senior professor, specializes in

petroleum geology; E—mail : zwz@petrochina.com.cn.



