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Abstract ; This paper aims to identify the favorable interval for shale oil prospecting in the cored interval of the lower sec-
tion of the third member of the Shahejie Formation (Es™) from Well 169 in Zhanhua Sag, Jiyang Depression , Bohai Bay
Basin. To study their oil content and occurrence , typical lithofacies samples from the cored intervals of Es’" in wells with
commercial shale oil production, Well L69 and Well XYS9,were comparatively analyzed with routine Rock-Eval pyrolysis
method and thermal desorption method,and the favorable interval for shale oil prospecting and factors affecting shale oil
production were assessed. Results show that the total content of free oil, especially the content of free oil S, _, after light
hydrocarbon correction, for the organic-rich lamellar argillaceous limestones at a depth of 3 040. 35m to 3 072. 10m in
Well L69,is obviously lower than that of cored interval with commercial shale oil production in Well XYS9 ,and the aver-
age Oil Saturation Index( OSI) is only 67 mg/g,both of which indicate no exploration potential for shale oil. The total
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content of free oil, especially the content of free oil S, _, after light hydrocarbon correction, for organic-rich lamellar argil-
laceous limestones at a depth of 3 116. 90m to 3 126. 70m in Well L69,is obviously lower than that of cored interval of
the Es*" with commercial shale oil production from Well XYS9, though the OSIs are usually larger than 100mg/g with
an average of 204mg/ g, suggesting a lower shale oil exploration potential. The total content of free oil , especially the con-
tent of free oil S, _, after light hydrocarbon correction,and the OSI of organic-rich laminar argillaceous limestones and cal-
careous mudstones at a depth of 2 994. 10m to 3 010. 90m in Well XYS9, are similar or almost equal to those of the cored

3(L)

interval of the Es™ " with commercial shale oil production from Well XYS9; characterized by developed micro-fractures,

abnormal pressure, high contents of brittle minerals and contribution of mature oil migration, the cored interval at the

depth of 2 994. 10m to 3 010. 90m should be a favorable interval for shale oil exploration.
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Fig. 1  Structural location of Zhanhua Sag,Jiyang Depression, Bohai Bay Basin,and distribution of test wells
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Fig. 2 Composite column of the Es’" from Well 169 in Zhanhua Sag,Jiyang Depression, Bohai Bay Basin
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Fig. 3 Diagram showing the correlation between OSI — T, after light hydrocarbon correction and depth for the cored intervals of the

Es’™ from Wells 169 and XYS9 in Zhanhua Sag, Jiyang Depression, Bohai Bay Basin(base map was modified from reference[24])
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Fig. 4 Quantitative evaluation of oil content and different modes of occurrence for the cored intervals of the Es* from
Wells L69 and XYS9 in Zhanhua Sag, Jiyang Depression, Bohai Bay Basin
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Fig. 6 The comparative diagram showing the average total oil content and the average oil content for different modes of occurrence

for the cored intervals of the Es’" from Wells L69 and XYS9 in Zhanhua Sag, Jiyang Depression, Bohai Bay Basin
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2 4]

] A5 IR A T PHIS B R AL MR 169 FHt i R 90 =1 W BEOL B U B A F = B 245

TUA R ) )2 Br AR A8 80 (0ST = S, x 100/
TOC) ¥ KF 1001

THEBE AN DU 2 22 N T 285 9 19 2 B A7 5
fia], [ Bt b ) = D0 3l i T e sh vk 5 A BT K. 169
3 ANWFFEEBOR XYS9 H 2 N 0F5T 2 Be i 5 1 %
H LU XYSO I n] PRI M 1 5% 15 % R
1.4 Z%/m™P 0 R XYS9 U =R W BefE KR
MG LR W RE IR = 7 TUA IR EEF R, R,
S R A A T R DA K SN T, 169 3 MHIFSY
JZBORXYSO I 2 AN 2 B b F 58 I R B E
BN R Hi 169 HEAEHETE 3 040 ~3 066 m i iH B 5L
W3 54.45 MPa, ) R 50k 1,82, 37 LR 9 HHE
AR 3 355 ~3 430 m 2yl B S & 524 60. 02 MPa,
JEHRHCN 1797 0 oAb, Motk o (R 4 Fn ik
FRERHT W) B B m A Ty e AR BN 5244
T DU TR, 000 005 6 2 P ME e 1 & 2 K
F50% , 1M Al + 4 4 & WK T 40% % 169 Il
XYS9 H-vb = F W B 57 )2 B e v 4 7 s ¥ (I 7E
70% LA L, Tk 8 9 3 S B A T 25 %), AR,
=N BR v 2 R B R R s e,
I, NI EEE % B REIE 2 e T B mT e 28 el it 1 o 38
M5, 169 b =Bt 3 AT = B3 @ vl il i i
A RZBE, B, IRTTATAG AT AT DL, AR X XYS9 FE3R
BUCAM =S = F WB I 5, L69 H 2 994. 10 ~
3010.9 m WREEBCE A L2 R VE BT K & LK e A
By, HOE B SR OU R R RO SR R S,
B2 e A S A A5, I HL I AR A48 £ (0ST) ¥ 1E
100 mg/g LA I, V343K 184 mg/g(n =20) , HAG DU M
PR KA R R A R 2 B A R
AT B v, T A X IR (R, = 0. 78 %) , {H 4l 2
WA= Wb i ) A S BRI TR 2 BERE i A 45 AT
TEBIEE IS | R o UBERAE , W2 B A 712 R4 il
A TTIR Y 5% 2 BRI B S S i 5 2
R T 2B S A A (B 5) Al F s
WMEFE % . T 169 3 040.35 ~3 072.10 m FFEE &
MU SUZARIE K 75 B, FLUiF B3 i MR A E e
WEBSI S, 2K 2.0 B 3.0 544, I Hilig
FFEH(OSD) M3 /N T 75 mg/g, YLK 67 mg/g
(n=25)  REA GUEIMEIERIT & 08 7, 3% 2 76 1%
JZ BN I R B 3R AR Tl DU T i I A0 AR AR DA
169 33 116.90 ~3 126.70 m H-B &4 HLR LR IRV
TR B, B A LR £ 7E 100 mg/g L I, -3
ik 204 mg/g(n =8) fHJiF B I A MR IR IE )5 i 5

14.00 -

200+ ®

0 I.E)O 2.‘00 3.60 4.‘00 5.‘00 6.‘00 7.‘00
T0C[ %
7 WALMBE 169 b =T WBUIRL.OB
wafih S, 5 T0C XA i

Fig. 7 Diagram showing the relationship of irreducible
oil S,_, and TOC for the cored interval of the Es™
from Well L69 in Zhanhua Sag, Jiyang Depression,

Bohai Bay Basin
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