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Guo Xusheng Hu Zongquan Shen Baojian Du Wei Sun Chuanxiang
Wan Chengxiang Wang Guanping Li Min Wang Ruyue

(State Key Laboratory of Shale Oil and Gas Enrichment Mechanisms and E f ficient Development ; Sinopec Key
Laboratory of Shale Oil/Gas Exploration & Production Technology; Sinopec Petroleum Ezxploration and
Production Research Institute, Beijing 102206, China)

Abstract: The types and configurations of source-reservoir coupling can be identified based on the shale oil and gas source-reservoir
coupling. which provides a basis for the determination of ideas about shale oil and gas exploration and the efficient exploration and
development of shale oil and gas. However, until now, shale oil and gas have not introduced by any scholars into a unified evaluation
system for the classification of source-reservoir coupling types, which to some extent restricts the exploration and development
process of shale oil and gas. In view of this, based on analyzing the source-reservoir configuration characteristics of typical marine
and terrestrial shale oil and gas reservoirs in China, the source-reservoir coupling relationship of shale oil and gas is divided into three
categories. Moreover, this study makes clear the geological connotations of different source-reservoir coupling types and their mecha-
nisms controlling oil and gas enrichment, and proposes an efficient exploration approach based on the overall evaluation of shale oil
and gas in China. The research results suggest that the source-reservoir coupling types of shale oil and gas can be divided into three
categories: source-reservoir separation, source-reservoir coexistence, and source-reservoir integration. Specifically, the migration
distance of source-reservoir separation hydrocarbons is above meter scale, and the near-source oil and gas forms sweet spots, repre-
sented by the Lower Cambrian Qiongzhusi Formation in Sichuan Basin, the first and second submembers of Member 7 of Triassic
Yanchang Formation in Ordos Basin, and the Permian Lucaogou Formation in Jimusar sag of Junggar Basin. The source-reservoir co-
existence is characterized with the multi-source supply of hydrocarbons and the coexistence of source and reservoir, of which hydro-
carbons are migrated into the nearby advantageous reservoirs to make them oil-bearing as a whole, represented by the Member 2 of

Permian Wujiaping Formation in Sichuan Basin, the Jurassic Lianggaoshan Formation in Sichuan Basin, and the Member 4 of Paleo-
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gene Shahejie Formation in Jiyang depression of Bohai Bay Basin. The source-reservoir integration indicates that the source rock and
reservoir are in the same stratum, and hydrocarbons undergo micro migration within the stratum, represented by the Ordovician
Wufeng Formation and Silurian Longmaxi Formation in Sichuan Basin and the Cretaceous Qingshankou Formation in Songliao Basin.
Sedimentary environment, biogenic silica, thermal maturity, and hydrocarbon generation/expulsion efficiency are the core elements
that affect the shale oil and gas source-reservoir configuration and furtherly control the enrichment of shale oil and gas. Taking the
typical shale oil and gas reservoirs in China as an example, the paper furtherly clarifies the exploration levels and ideas under the ver-
tical multi-type source-reservoir coupling configuration at different levels of maturity. The research results are beneficial for quickly
identifying and optimizing favorable intervals of shale oil and gas, providing an important scientific basis for the efficient exploration
and development of shale oil and gas in China.

Key words: shale oil and gas; hydrocarbon generation and accumulation; source-reservoir coupling; hydrocarbon enrichment; explora-

tion significance
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Fig.1 Source-reservoir coupling model of shale oil and gas
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Fig.2 Classification of source-reservoir coupling types of shale oil and gas in China
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Fig.3 Sedimentary model of Cambrian Qiongzhusi Formation in Sichuan Basin
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shale oil in the 1st and 2nd submembers of Member 7

of Triassic Yanchang Formation in Ordos Basin
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Fig. 6 Typical source-reservoir separation characteristics of
shale oil in Permian Lucaogou Formation in Jimsar

sag of Junggar Basin

2.2 R-fEHEAER

PO Z5 M 2T Ml X — B R R KIFL FIAR S R I
H2H 1 DA R R Y PR L AR T A R R
ARG BTkl oy 2 BE Hop, REFEH B (R T
BOKB —E WK IUEMHE T K E A B
WER AR B — 20 h0.0.0. . @MO
5ANAFE/NZEDT LR B R BT R R A T 5
FUA AR R TR TUA HZ R . ZE TUA R RN
AL & T O—>Q—>D—>©@— O /N Z TR [
IR Foe R AT IE 11, 94% e AR AR 2. 23% 5 - 3 FL B
HQ—>D—>D—@— QI /N2 MU FEAR - o i 7T
B 6. 1% e flf o 2. 91%; 5 U O—~D—>D >0~
@I/ J22 MR AR o B AT L TR R B
— LU 5 & A LA LR 5 1 5 IR R R
H DY TE A OG5 AR L T B O B A LR S B A
vy FL B TR o] e 0 A X U I AR Y
T-RERR S 5 A AT PR TUA T E 5. R ZBIATEN



%11

SRITH A - o [ B il U R S 2SR o B R S 1571

JEA R AT 2 A L 2 1) A 30 A DA 38 /= e A
s (B 7), BAT SR ) - 38 A RUARIE (B D . 5T
il 73 B AN [a) - 36 A R 0 il R AT 18 RS B 4K
Jre L 32 v A L R e L B G [ 4 o
MRERE T

E:GR— AR ; TOC— A PLiKk & & .
B7 MIZMIEMK _ERRRIFEATESAIHE
- il 2 A BRI
Fig.7 Typical source-reservoir coexistence characteristics of
shale gas in Permian Wujiaping Formation in

Hongxing area of Sichuan Basin
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Fig.8 Typical source-reservoir coexistence characteristics of
shale oil and gas in Jurassic Lianggaoshan Formation

in Sichuan Basin
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Fig.10 Typical source-reservoir integration characteristics of
shale gas form Ordovician Wufeng Formation to

Silurian Longmaxi Formation in Sichuan Basin
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Fig. 11 Typical source-reservoir integration characteristics of shale oil in Qingshankou Formation in southern Songliao Basin
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