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Fig. 1 The regional location of Zhanhua Depression ( modified from WANG Hongsheng'*")
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Fig.2 Photographs of main lithofacies types of well L69 of Zhanhua Sag
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Table 1 Classification scheme of shale lithifacies in Zhanhua Sag (Cited from Wang et al*!)
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Fig.3 Frequency distribution histogram of geochemical parameters of shale in E} of Zhanhua Sag
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Table 2 Evaluation standard of organic matter abundance of lacustrine source rock in China (Huang"")

ik Sl 4 &g ZEHME e[k e
TOC/% >1.0 0.6~1.0 0.4~0.6 <0.4
(S)+S,)/(mg/g) >6.0 2.0~6.0 1.0~2.0 <1.0
WE “A” 1% >0.1 0.05~0.10 0.03~0.05 <0.01
HC/ppm >500 200~500 100~200 <100

70 4.5

60 - ° 4.0 s
S 5o | 35 . ° ° ///
> e S 3.0F °® o
E st o2 S 25f «® e,
G 2" A
¥ N » oqs5p  *%®° _-wTe e
(/‘)_ 20 # () ' ;"2‘/ °
NS I /‘ o® 1.0 § e %% .

0 1 1 1 1 1 1 0 1 ‘ 1 1 1 1 1 1

0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
TOC/% TOC/%
(a) (b)
B4 GHELMETESRHESENREEXRE
Fig. 4 Relationship between shale oil content and Total Organic Carbon (TOC)
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Table 3 Classification criteria for organic matter types of hydrocarbon source rocks
1 AL (e T, B ORE% —- JEUeRy) 10, BB - JEssy) A (%)

H/C >1.5 1.5~1.2 <1.2~0.8 <0.8
o/C <0.1 0.1~0.2 >0.2~0.3 >0.3
6"C/%o <-28 —28~-26.5 —26.5~-25 >=25
T; >80~100 80~40 <40~0 <0
Iy/(mg/g) >500 500~350 <350~100 <100
(CP/TOC)/% >70 70~30 <30~10 <10
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Fig. 5 Classification of organic matter types in Zhanhua Sag
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Fig. 6 The diagram of geochemical pareameters of shale in Zhanhua Sag
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Fig. 7 The histogram of porosity and permeability of shale in Zhanhua Sag
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Fig. 8 The photos of structural fractures and bedding fractures of well L69 in Zhanhua Sag
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Table 4 Comparison of minerals composition of shale in Zhanhua Sag and North America
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Arkoma Wood Ford(ZPH P4 FL 5 ) TS 40~60 10~30
ETNL Salt  Haynesville( A% %) IR LA 6~45 25~68 6~39
Maverick Eagle Ford( I F1¥4t) WM . KIS 6~20 25~80 4~44
San Juan Lewis( 1% %) TS 50~75 <25
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Fig. 12 Minerals composition of shale reservoir in Zhanhua Sag
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Study of the main controlling factors of shale oil enrichment in the
Zhanhua Sag
SU Siyuan'?, JIANG Zhenxue'?, NING Chuanxiang'?, WANG Zhi'?, LI Zheng’, ZHU Rifang’

1 State Key Laboratory of Petroleun Resources and Prospecting, China University of Petroleum-Beijing, Beijing 102249, China
2 Unconventional Natural Gas Institute, China University of Petroleum-Beijing, Beijing 102249, China
3 Shengli Oil Company, SINOPEC, Dongying 257015, China

Abstract By using microscopy, pyrolysis, helium porosity, pulse permeability and XRD whole rock mineral analysis, the main
controlling factors of shale oil enrichment were studied in the Zhanhua Sag, Jiyang Depression, Bohai Bay Basin. The results
show that the hydrocarbon generation potential and storage capacity are the two important factors controlling shale oil enrich-
ment. For hydrocarbon generation, the abundance, type and maturity of organic matter are the decisive factors. For hydrocarbon
storage, the development of laminar texture and microfractures is beneficial to improving the reservoir capacity of shale. The
laminar organic-rich lithofacies has excellent hydrocarbon generating ability and reservoir capacity so it is the most favorable
lithofacies for shale oil exploration. Laminar texture, overpressure and microfractures could improve the flow ability of shale oil.
In addition, brittle minerals and overpressure are conducive to the fracturing exploration.
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