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Abstract: Shale oil resources are rich in China’ s continental basins, and is a new reliever of petroliferous
resource in China. It is of great practical significance for shale oil exploration in continental basins in eastern China to
strengthen the study on the evaluation of shale oil resource potential in continental salty lake basins. For this reason,
the inter-salt shale oil of Paleogene Qianjiang Formation in Qianjiang Sag of Jianghan Salt Lake Basin was employed as
an example. This paper highlights the effectiveness and innovation of resource evaluation, and optimizes the shale oil
resource evaluation method based on TSM basin modelling method, supplemented by volume method and pyrolytical
method and resource abundance analogy method, so as to further clarify the resource potential and favorable area
distribution of shale oil. The inter-salt shale oil resources of the Qianjiang Formation in the Qianjiang Sag are mainly
distributed in 13 single rhythm layers and 1 complex rhythm layer, with the predicted geological resources of 800
million tons and recoverable resources of 126 million tons, of which the Eq:-lo rhythm resource is the largest.
Horizontally, it is predicted that the central and northern part of Qianjiang Sag is a favorable exploration area for shale
oil in the Qianjiang Formation, in which the geological resources of sweet-spot area are 243 million tons and the
recoverable resources are 38 million tons, the geological resources of favorable area are 557 million tons and the reco-
verable resources are 88 million tons.
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Tectonic locations and lithofacies types of Qianjiang Sag, Jianghan Basin
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Fig.2  Characteristics of Eq:-lO rthythm of Qianjiang Formation in well BYY1, Qianjiang Sag, Jianghan Basin
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Table 2 Resource evaluation results of shale oil

in Eq;-l() rhythm of Paleogene Qianjiang Formation,
Qianjiang Sag, Jianghan Basin
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Fig.3 Resource distribution of shale oil in Paleogene Qianjiang Formation, Qianjiang Sag, Jianghan Basin
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Fig.4 Evaluation of inter-salt shale oil in Eqi-lO rhythm of Paleogene Qianjiang Formation, Qianjiang Sag, Jianghan Basin

TEVLZH GO i P b R ) IX 3 0 A 7E T L
M RE LB fe— T3 IX , (2) 9him L, ik
T 14 A EETUEIZ LA HIA N Egy—10 #)
R, WA A X A w245 km® (B 4)
AR XA HZ A desE R e | A S
SR P I M YR 1.40% 10° ¢ YL A X
FL98 km?”, Tl Hb Jot BE YR it 0.45% 10° ¢, Hif o X .
FH I R A A

4 g

(1) VYT VR VT 6 18] 00 25 i 2 30 2 22 TG
W CE AR 2% A HUTT R B v ST A Y b TR
SR BT R BERE T LU TSM 7 40l 1
R F AT DARBIE AR S B0 R IR S Lk
FHES G A BOR IR 715

(2) R AAH R AR S0 Erim e Fn
& 77 Z B S A W R A R DX AR D 3 30, SF- i
TR R AR e — T S b X SRR VT4 AR A
U EDARA FI X I\, B Eqy — 10 # R
W IR, H S X B T IF AR A 2 A

(3) VT IU0 565 Vs VT AL 58 1) T 3k 6 R 2 4
TATE 13 ADSEEZE 1 AR FEZ, 000 H 5 78 U5
HON 8% 10° t, AR AR E R 1.26x10° 1, H
o T 28 R IR 2.43%10% 1, FoR AT R

7 0.38x10° t; IT Z5Hb i W I A 5.57x10° t, F AR
AR BEPR N 0.88%x10° ¢,

S 3k

[1] SONNENBERG S A,PRAMUDITO A.Petroleum geology of the
giant Elm Coulee field, Williston Basin[ J ]. AAPG Bulletin,
2009,93(9) :1127-1153.

[2] RASDI F, CHU Lifu. Diagnosing fracture network pattern and
flow regime aids production performance analysis in unconven-
tional oil reservoirs[ C]//SPE/EAGE European Unconventional
Resources Conference and Exhibition. Vienna, Austria; SPE,
2012.

[3] BREL, hGElR, ¥ 05 5%, %5 UL AN DUA IO AR VB
BAEAE SRR R[] BT 5 R IR, 2019,26(1) :13-28.
LI Maowen, MA Xiaoxiao, JIANG Qigui, et al.Enlightenment from
formation conditions and enrichment characteristics of marine shale
oil in North America[ J].Petroleum Geology and Recovery Effi-
ciency,2019,26(1) :13-28.

[4] MR ZERNE  JATERE S5 b [ A AL TUR I RS 5 T
BJ].HEA IR, 2019,24(5) :569-575.

SUN Huanquan, CAI Xunyu, ZHOU Dehua, et al.Practice and
prospect of SINOPEC shale oil exploration[ J ].China Petroleum
Exploration, 2019 ,24(5) :569-575.

[5] H@E, MRz, PR, &5, b [ A 005 2R 8 9 0 &
A LI ] P E A R, 2019,24(5) :560-568.

DU Jinhu, HU Suyun,PANG Zhenglian, et al.The types, poten-

tials and prospects of continental shale oil in China[ J].China



14

TR, AF TEDUEE T IR vy 30 AR VR VT A R 18] B il B U e DX

- 101 -

(6]

(7]

[8]

[9]

(11]

[12]

Petroleum Exploration,2019,24(5) :560-568.
ARARE B SR, AF. BUA T ML | b BRI K
JEXHELT] AR 5 HF K ,2013,40(1) 1 14-26.

Z0U Caineng, YANG Zhi, CUI Jingwei, et al. Formation mecha-
nism, geological characteristics and development strategy of non-
marine shale oil in China[ J].Petroleum Exploration and Deve-
lopment,2013,40( 1) . 14-26.

Bl MG, BRI DI, S5 PRV M VB VT A b ) DU Bt B
RIS ] AR RS54, 2019,48(6) :1256-1265.
TAO Guoliang, LIU Peng, QTAN Menhui, et al.Oil-bearing charac-
teristics and exploration significance of inter-salt shale in Qianjiang
Formation, Qianjiang Depression, Jianghan Basin [ J ]. Journal of
China University of Mining & Technology,2019,48(6) : 1256—1265.
REE BI04 VLDUER I A R ) YR T 1 == A
HoFTRRE S SRR T ] HUSTRI 1 ,2015,34(2) 1 181-187.
XIONG Zhiyong, WU Shigiang, WANG Yang, et al. Geological
characteristics and practice for intersalt argillaceous dolomites
reservoir in the Qianjiang Depression of Jianghan Salt Lake
Basin [ J ]. Geological Science and Technology Information,
2015,34(2) .181-187.

7 A T VTR ) A3 A TR AR A il b SRR AE [ 0. BOAR
24 ,2002,20(4) :608-613,620.

FANG Zhixiong. Hydrocarbon exploration signification of intersalt
sediments in Qianjiang Saline Lake Basin[ J].Acta Sedimentologica
Sinica,2002,20(4) :608-613,620.

B - VAN TV AN (= B R R & R AL ] o A S
HFURAIE T, AR AR B DR 2 = 4l ( A AR BL 2 ) , 2013,
36(3) :282-286.

WU Shigiang, TANG Xiaoshan, DU Xiaojuan, et al. Geologic
characteristics of continental shale oil in the Qianjiang Depression ,
Jianghan Salt Lake Basin[ J].Journal of East China Institute of
Technology ,2013,36(3) :282-286.
oA A T B S, S VT DL T U 6 S R VBT
HEHARVUBREE S TURIR S [ 1]l s B 2 4, 2003,
5(1):29-35.

ZHANG Yongsheng, YANG Yuging, QI Zhixian, et al.Sedimentary
characteristics and environments of the salt-bearing series of Qian-
jlang Formation of the Paleogene in Qianjiang Sag of Jianghan
Basin[ J].Journal of Palaeogeography,2003,5(1) :29-35.
g R E RS AR VT A b Y VT M s s = B )
FEFNSAE S HAG 7R B L[] P92 AT R 283 (B AR
M) ,2019,34(2) :25-30.

CAO Tingting, MA' Yuanyuan, LI Maowen et al.Hydrocarbon charac-
teristics of inter-salt system in Qian 3 Member of Qianjiang Sag,
Jianghan Basin and their indication [ J].Journal of Xi’ an Shiyou
University ( Natural Science Edition) ,2019,34(2) :25-30.
TREEL, X, S0, 55 VT MR i RV T2 B I 3t
FRIGAEARAE BT L) ] UBEER,2018,36(3) :617-629.
XU Chongkai ,LIU Chiyang,GUO Pei, et al.Geochemical characteris-
tics and their geological significance of intrasalt mudstones from the
Paleogene Qianjiang Formation in the Qianjiang Graben, Jianghan
Basin,China[ J].Acta Sedimentologica Sinica,2018,36(3) :617-629.
T A A E A VLT A b R VL 1M B T L2 R I T
EME)E O AL S MEMERRAE AT ST [T, A i S 6 B,
2016,38(2) :211-218.

WANG Furong, HE Sheng, ZHENG Youheng, et al. Mineral

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

composition and brittleness characteristics of the inter-salt shale
oil reservoirs in the Qianjiang Formation, Qianjiang Sag [ J ].
Petroleum Geology & Experiment,2016,38(2) :211-218.
VPR, TR Wh A, A5 L DU T L MR ot 3l R VB L
AR IA) T B A A 2 1) 22 RUBE SR AR [ 7] A7 3 55 56 3
J51,2020,42(4) :586—-595.
SUN Zhongliang, WANG Furong, HAN Yuanjia, et al. Multi-scale
characterization of the spatial distribution of movable hydrocarbon
in intersalt shale of Qianjiang Formation, Qianjiang Sag, Jianghan
Basin[ J].Petroleum Geology & Experiment ,2020,42(4) ;586—-595.
IR B, BORAS B TTHE A5 AN IR S D b 2 R AE
RS R ATEFLL )] A7 S E 05, 2016,38(6) :842-849.
JIANG Qigui, LI Maowen, QIAN Menhui, et al. Quantitative
characterization of shale oil in different occurrence states and its
application [ J ]. Petroleum Geology & Experiment, 2016,
38(6) :842-849.
IR, IR AR S5 TR VLM oy 0 AR A e A R 2
TUATLBRESHI L) ] IRYIC 222 4R (B TR L 2019,36(3)
289-297.
SUN Zhongliang, WANG Furong, HE Sheng, et al.The pore struc-
tures of the shale about typical inter-salt rhythm in the Paleogene of
Qianjiang Depression[ J].Journal of Shenzhen University Science
and Engineering,2019,36(3) :289-297.
RN AF, SRARME 50U , 4. DU BE PPN $ AR J5 12 S e
N[ ] AR 2%,2013,20(4) :221-228.
SONG Guoqi,ZHANG Linye,LU Shuangfang,et al.Resource evalu-
ation method for shale oil and its application [ J ].Earth Science
Frontiers,2013,20(4) :221-228.
BRIV, M, EA], . 50 R BTN RS H—
AR AL [ 1] A5 R AR HBT,2016,37(1) £ 15-22.
XUE Haitao, TIAN Shansi, WANG Weiming,et al.Correction of oil
content—one key parameter in shale oil resource assessment[ ] ].
0il & Gas Geology,2016,37(1) :15-22.
PR, BECHE, W5 30, 45 TUA M BT IR AN PE A b o ¢
BT ARSI & ,2012,39(2) :249-256.
LU Shuangfang, HUANG Wenbiao, CHEN Fangwen, et al.Classifi-
cation and evaluation criteria of shale oil and gas resources ;discus-
sion and application [ J ]. Petroleum Exploration and Develop-
ment,2012,39(2) :249-256.
ZEAE I BRIV BSERS,, AF AR 18] DA O A R A S
B B SR DIV A T VL2 7 3% - 10 Bk
BILI] AT 80 )57, 2020,42(4) :513-523.
LI Zhiming, QIAN Menhui, LI Maowen, et al.Favorable conditions
of inter-salt shale oil formation and key parameters for geological
sweet spots evaluation:a case study of qu—lo rthythm of Qianjiang
Formation in Qianjiang Sag,Jianghan Basin[ J].Petroleum Geology &
Experiment ,2020,42(4) .513-523.
ZEIR, E A, A A VT DU PV I b v = BeER W A
JE AN UL T] b ERFL,2019,44(3) :1012-1023.
LI Le, WANG Zixiang, ZHENG Youheng, et al. Mechanism of
shale oil enrichment from the salt cyclotherm in Qian3 Member
of Qianjiang Sag, Jianghan Basin [ J]. Earth Science, 2019,
44(3) :1012-1023.

(Hm%E & 4H)



