2024-12-16 10:14:58 https://link.cnki.net/urlid/11.5339.TE.20241213.1528.002

CHINA OFFSHORE OIL AND GAS

DOI:10. 11935/j. issn. 1673-1506. 2024. 00. 011

*
1.2 1.2 1.2 1.2 1,2
1,2 3 4 1.2
(1. ( ) 102249 2. ( ) 102249
3. 1022065 4. 457001)
:@ ~ ~ - 1)
TOC 0. 50%~6. 79% . Il . — ) ;@
,CPI . 0,Pr/Ph 0. 13~0. 63, 0. 50~1 00,
*32%0N*28%na * ;@
( 3. 0~22. 0 Ma) — ( 6. 2~0 Ma), —
N ’ - ;@
: TE122. 1 : A

Crude oil and source rock characteristics and hydrocarbon accumulation model
of third member of Shahejie Formation in saline lacustrine basin

in Wenliu area, Dongpu Sag

LI Caijun'? HU Tao'"* PANG Xiongqi'® XIAO Huiyi'? HU Yao'> CHEN Yuxuan'’
ZHENG Dingye’ XU Tianwu' JIANG Fujie'”
(1. State Key Laboratory of Petroleum Resources and Engineering , China University of Petroleum (Beijing), Beijing
102249, China;2. College of Geosciences . China University of Petroleum (Beijing) . Beijing 102249, China;

3. Sinopec Petroleum Exploration and Development Research Institute, Beijing 102206, China;
4. Zhongyuan Oil field Exploration and Development Research Institute, Puyang, Henan 457001, China)

Abstract: The widely developed continental saline lacustrine basins in China have already become a major
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accumulation in salt-bearing strata is relatively weak. In this paper, the third member of Shahejie Formation
(E;s*) in Wenliu area, Dongpu Sag was taken as the research object, and the crude oil and source rock
characteristics and hydrocarbon accumulation model of E,s’ in Wenliu area were investigated through
analyses of chromatography-mass spectrometry, individual hydrocarbon and carbon isotopes, and fluid
inclusions of crude oil and source rocks. The results show that: ) Multiple sets of high-quality source
rocks are developed in the E,s* in Wenliu area such as the upper segment of E, s’ (E,s},) , middle segment of
E,s*(E,s%) . and lower segment of E,s*(E,s{) to upper segment of E,s' (E,sl,), with total organic carbon
(TOC) of source rocks ranging from 0. 50% to 6. 79%, and they are dominated by type II. The source
rocks are currently mature and highly mature, with great hydrocarbon generation potential. @ The
components of crude oil in E,s* are mainly saturated hydrocarbons. The carbon preference index (CPID) is
close to 1. 0, Pr/Ph ranges from 0. 13 to 0. 63, the gammacerane index is 0. 50-1. 00, and the individual
carbon isotopes are from —32%; to —28%,. The crude oil and source rocks mainly come from the source
rocks in E,sy and E,si-E,st. @ The reservoirs of E,s* in Wenliu area are primarily formed in the
middle-late Dongying Period (approximately 31. 0-22. 0 Ma) and the late Minghuazhen to present period
(about 6. 2-0 Ma). In the middle-late Dongying Period, hydrocarbons were mainly accumulated in the
uplift area to form structural and lithological reservoirs, while in the late Minghuazhen to present period,
hydrocarbons were primarily accumulated in slope zones and areas near the sag to form tight reservoirs.
@ The reservoirs of E,s’ in Wenliu area exhibit conventional and unconventional orderly distribution from
shallow to deep. The conventional reservoirs are primarily formed and distributed in the structural uplift
zone of the shallow layer, while the unconventional reservoirs are mainly formed and distributed in slope
zones and the center of the sag. The results of the study have a guiding significance for petroleum discovery,
exploration, and deployment in Wenliu area.

Key words: Dongpu Sag; saline lacustrine basin; Shahejie Formation; crude oil and source rock characteristics;

hydrocarbon accumulation model; Wenliu area
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Fig.1 Regional geological overview of Wenliu area, Dongpu Sag
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Table 1 Geochemical analysis characteristics of some source rocks in Wenliu area

/ TOC/ / /o Cand—
L I ((f;o“ )/ CPI  OEP  Pr/Ph e, ¢ 240
W13-358 3375, 7 E.s 175 104 Lod 018 054 103 0. 15
W13-358 3470. 6 E,s® 2. 03 0. 99 0. 98 0. 43 1. 58 0. 92 0. 31
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Fig.3 Chromatography-mass spectrometry of saturated hydrocarbons of typical source rocks in Wenliu area
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Fig.5 Comparison of geochemical characteristics of crude oil and source rock in Wenliu area
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Fig. 6 Individual carbon isotope comparison of crude oil and source rock in Wenliu area



8

41

[45]
’

4-/1-MDBT. 4. 6-/1. 4-DMDBT

[46-48]
o

DBTs

’ ’ DBTS

o 9 b

(DBTs) , C Ta,

DBTs

3845
4 2

Do

8,

120~155

1)

, DBTs
. DBTs.4-/1-MDBT 4,
, 6-/1.,4-DMDBT ,
DBTs. C 7b),

7 DBTs

Fig.7 DBTs content and variation of crude oil in Wenliu area
[49] [50-52]
b o

b b

, 120~135 C, 120~130 C;
DBTs ( 135~165 C, 140~150 C;
110~160 C, 120~140 C,

’

(31 0~29. 0 Ma)( 9a);
2 , (29 3~25 1 Ma)
, — (2 9~0 Ma)(  9b);
) 2 . (29. 0~22 0 Ma),

. — (6. 2~0 Ma)(  9c),

C, ’ 2 )
o (3L 0~22 0 Ma),

- R — (6. 2~0 Ma),



(a) 215 LE,s® .3895 7 m, ;(b) 215 E,s® ,3895 7 m, ; (e 14,

E,s* ,398L 5 m, s (d) 14  L,E,s* ,398L 5 m, i(e) 244 L,E,s* ,3482 94 m,
() 244 LJE,s* ,3482 94 m,
8
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Fig.9 Homogenization temperature distribution of fluid inclusions of reservoir of E,s* and hydrocarbon accumulation periods in Wenliu area
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