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Favorable formation conditions and enrichment characteristics of lacustrine facies shale
oil in faulted lake basin:a case study of Member 2 of Kongdian Formation in
Cangdong sag.Bohai Bay Basin

Zhao Xianzheng Zhou Lihong Pu Xiugang Jin Fengming Shi Zhannan Xiao Dunging
Han Wenzhong Jiang Wenya Zhang Wei Wang Hu

(PetroChina Dagang Oil field Company, Tianjin 300280, China)

Abstract: Different from the North American marine facies shale oil, the China lacustrine facies shale oil presents very complex geo-
logical characteristics. It is urgently required to find out whether the geological conditions are suitable for the formation of lacustrine
facies shale oil, and how to locate the enrichment zones of shale oil. This paper takes the Member 2 of Kongdian Formation of Cang-
dong sag in the Huanghua depression of Bohai Bay Basin as an example to explore the main controlling factors and enrichment charac-
teristics of lacustrine facies shale oil. Comprehensively using the 635 8 m cores from Well G108-8, GD12 and GD14, analytical test
data of more than 12000 pieces of core samples, as well as well testing and pilot production data of 20 wells, the accumulation mech-
anism of lacustrine facies shale oil have been analyzed in terms of source rocks sedimentary texture and thermal evolution. The study
shows that widely distributed, multi-type and high abundance organic matter, composition of highly brittle minerals, high-density
laminaed structure and moderate thermal evolution are the main factors for shale oil formation and enrichment. The lacustrine shale
strata are classified into four types of tectonic facies, i. e. » laminated felsic shale, lamellar diamictic shale, thinly laminated limy dol-
omite shale and thick laminated limy dolomite shale. It has been confirmed that laminated felsic shale and lamellar diamictic shale in
the moderate thermal evolution stage have the best tectonic facies. and the S; * /TOC is greater than 135mg/g. This has revealed the
shale oil enrichment characteristic of “favorable tectonic facies and transcendence effect of retained hydrocarbon”. The new under-
standing can effectively guide shale oil exploration. Thus, Well GD1702H achieved the highest daily oil production of 61 m’; the nat-
ural flow well has been producing over 416 days. and the production is basically stabilized at 17 m®/d. Two horizontal wells,
GD1701H and GD1702H, have a cumulative output exceeding 14 000 tons, proving that the lacustrine facies shale oil in the eastern

China has a good potential for industrial development.
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Fig.1 Sedimentary system and present tectonic outline of Member 2 of Kongdian Formation in Cangdong sag
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2
Fig.2 Spatial distribution characteristics of high-quality hydrocarbon-generating material of
Member 2 of Kongdian Formation in Cangdong sag
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Fig.3 Organic matter type and its impact on hydrocarbon retention amount in Member 2 of Kongdian Formation,Cangdong sag
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Fig. 6 Reservoir characteristics of Member 2 of Kongdian Formation in Cangdong sag

7

Fig.7 Relationship between thermal evolution degree and free

hydrocarbon in Well G77 of Member 2 of

Kongdian Formation,Cangdong sag

1
Table 1 Quantitative relationship between thermal evolution
degree and retention free hydrocarbon in Member 2 of

Kongdian Formation,Cangdong sag

=
X

/% /% /%
0.5 L9 83. 2 14. 9
0. 6 17. 7 58 7 23. 6
07 39. 2 40, 2 20. 6
0. 8 58 2 18 9 22. 9
0.9 51 4 16. 6 32.0
1.0 3L 9 18 6 49. 5
L1 15. 3 19. 8 64. 9
12 8 3 131 78 6
13 2.0 9.0 89. 0
G1608 . 4100 m.,
47. 1 t/d; GD1701H
\ 3851 53 m( ),
(G77 )
66. 8t/d, 82 27,
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Fig. 10 Relationship between organic matter and felsic of key cored well in Member 2 of Kongdian Formation,Cangdong sag
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12 G108-8
Fig.12 Comprehensive stratigraphic column of Well G108-8 in Member 2 of Kongdian Formation,Cangdong sag
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13 G108-8

Fig. 13 Development characteristics of lamina for core and rock thin section in Well G108-8 of

Member 2 of Kongdian Formation,Cangdong sag
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14

Fig. 14 Fabric facies model of Member 2 of Kongdian Formation in Cangdong sag

2

Table 2 Geological parameter statistics of fabric facies for lacustrine shale oil of Member 2 of Kongdian Formation in Cangdong sag

/ TOC/ / FMI DEN/
/% % C «dm™ D % % /% (Qem)  (psem~1)  (geem™3)
, 42 91 41 4.7 35 78 32 308 2. 35
(FD)
34 76 34 4.0 . 4.5 82 26 290 2. 40
(F2)
, 25 62 24 34 6.0 86 22 282 2. 43
(F3) .
16 18 18 2.6 7.0 85 . 17 270 2. 47
(F4)
32 s
¢ ”»
Sl i A H D)
, ( 1/20~1/10,
b ) b
o b
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Fig.16 Enrichment pattern of “transcendence effect of dominant fabric facies- retention hydrocarbon” for lacustrine shale oil of

Member 2 of Kongdian Formation in Cangdong sag

3 “

Table 3 Enrichment pattern statistics of “transcendence effect of dominant fabric facies— retention hydrocarbon” for

lacustrine shale oil of Member 2 of Kongdian Formation in Cangdong sag

/% /% /C edm™ 1) S;*/TOC/(mgeg 1)

F1 =40 =90 =40 =180

F2 30~40 75~90 30~40 >135

F3 20~30 60~75 20~30 =105

F4 10~20 45~60 10~20 =175

4 B A
, (F1), GDI1701H
(F2), (FD (F2) ,
) . . R 941, 3m,S,” /TOC 1752 Omg/g, 16 /54
, 34288 m’, 1388 m’,
, , 12 mm , 7% 9m*/d,
(F3) (F4) 5200m’, 2019 7 24 200d, 197 d,
, C 17, 32m’/d, 13 34m’/d,
. — . 950 m’/d, 14 855, 7m®,
6736. 73m’, 43. 3%,
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17
Fig. 17 Distribution model in sequence framework for dominant fabric facies of lacustrine shale oil in Member 2 of

Kongdian Formation,Cangdong sag
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