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Abstract In order to deepen the understanding of lacustrine fine-grained sedimentary rock reser-

voirs, this paper takes the Lower Sub-member of Third Member of Shahejie Formation (Es3L) of Bonan
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subsag in Zhanhua sag, Jiyang depression, Bohai Bay Basin as the research object, and uses core de-
scription, thin section identification, scanning electron microscope observation, physical property analy-
sis and logging curve to reveal the reservoir characteristics, main controlling factors and distribution pat-
terns. Based on mineral composition, sedimentary structure and organic matter content, fine-grained sedi-
mentary rocks in Es3L are divided into six lithofacies: organic-rich laminated gray fine-grained mixed rock
(LF1), organic-rich laminated felsic fine-grained carbonate rock (LF2), organic-rich layered gray fine-
grained mixed rock (LF3), organic-rich layered/massive felsic fine-grained carbonate rock (LF4), or-
ganic-rich layered felsic fine-grained carbonate rock (LF5), organic-rich massive felsic fine-grained car-
bonate rock ( LF6). The main reservoir spaces of the reservoir are intergranular pores, intergranular
pores, dissolution pores, and interlayer micro-fractures. The reservoir porosity mainly ranges from 0. 67%
to 5.56% , with an average of 4.93%. The permeability mainly ranges from 0.02x 107" pwm® to 4. 87 x
107° wm® (average of 0. 59x107* wm’). The dominant control factors for the distribution of the Es3L fine-
grained reservoir development include lithofacies, sedimentary environment, diagenesis and thermal evo-
lution of organic matter. In the middle and lower part of the Lower Sub-member of Third Member of Shahe-
jie Formation, the amount of terrestrial input is low, the water salinity is high, and the water stratification
is strong. The main lithofacies area LF2 and LF4, which are prone to the development of Class I and Class
IT high-quality reservoirs. The fine-grained reservoirs in Es3L are in the intermediate diagenetic stage A.
The transformation of clay minerals, dissolution, recrystallization and dolomitization, as well as the ther-
mal evolution of organic matter produce secondary pores and fractures, which improve the physical pro-
perties of the reservoir.

Key words Bonan subsag, the Lower Sub-member of Third Member of Shahejie Formation, lacus-
trine fine-grained sedimentary rocks, high quality reservoir, main controlling factors, regularity of distri-
bution
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Fig. 1 Location and regional structure and stratigra-
phy of Bonan subsag, Zhanhua sag, Bohai Bay Basin
(modified from Zhu et al., 2022)

I EERG Es3L 2 B R AR (I 2-B) o

3 EEEBRHWIE

it 5 2 ok 1 DIE 25 P A T D T R
I, AR R AR DU Il T S8 U P O AL
AR G [, ASBIE T3 E B EE S Es3L ANRLUTBLUS
filf 56 2 0 A AHARAE | A% 5 2 1) 28 B A0 ) 4 o 458 2
R

3.1 B ESSH

FRTTE A AR 2 7T, [ NSRS TR &
(B P S &R SR A7/ AN SR SR N
JRRRMGE . AP E L RIS PO S (Millik-
en et al., 2014; Lazar et al., 2015; MJE4, 2015;
fif gk, 20215 N KA, 2023) 0 AMFRMEFET
WA, DURRM I . A PLBT & R, X i R R
Es3L AR DR AT AR 43 o



‘CM K

58 + W B2 F R 2025 % 2 A
(A) (B)
: WA R iy e - 43 Ak - W e FrbE
w o |m | B | g [N e | o P | B | R || S,
£ i 5000
oo éfﬁ 120~450 #
g | B Tosc 3700
iy 5.1 T BT 4 b
h ’f}‘.j" 300 5 =
o M - : =
g | m 1250 WA W P o
24.6 7 W =
—B 0110 [T+ MR Ff 1800
ff B 0-280 [T ;ﬁg)‘ 5
5 A1 ,
I 0-420 ’ # —
&
i i v - " 3900
% —B — 110~330 W T B
I\ [EP=3 @(
i - ; =T S 4000 ==
FERITAN o) T
—E& 0~550 =i 2 NI
i W ¥ - B H
¢ JL EFL —
it g 380 (] a |||
- @ IS @ | o 4100 =
= W HAAHE [
. =B 500~800f A | ey H
T A
I N =
i ¥ I 4200 ==
p o T
* W
L . . . ‘rhfu:Fr zl — —
n - BB i w
P 0~600 [TTT E] | é |
¥ PRI v | F | 4300 4
50.4 == e H g%
—B 0~100 = w1 e 1{5
1L -
i & i
41 | B o | 0 == LR 5 4400
o) ] B — B B = =
== R I = [a] [O]
bk ey T BA-E R AFS KBIEE iR M RIS REAZE  SWEE H )z

B2 A MR 2 — DO — il U — R i A Zr B (Jnsk e [E AR, 2021, B0 (A)
R R v =T W BCa R (B)
Fig.2 Comprehensive diagram of stratigraphy-sedimentary facies-palaeoclimate-tectonic evolution of Zhanhua sag ( modified from

Zhang et al., 2021) and lithology column of the Lower Sub-member of Third Member of Shahejie Formation in Bonan subsag (B)
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Fig. 3 Statistics of mineral composition and TOC content of fine-

grained sedimentary rocks in the Lower Sub-member of Third

Member of Shahejie Formation in Bonan subsag, Zhanhua sag
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Fig. 4 Lithofacies types of main fine-grained sedimentary rocks in the Lower Sub-member of Third Member

of Shahejie Formation in Bonan subsag, Zhanhua sag
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Fig. 5 Main reservoir space types of the Lower Sub-member of Third Member of Shahejie Formation in Bonan subsag, Zhanhua sag
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Table 1 Classification of reservoir based on physical properties
of the Lower Sub-member of Third Member of Shahejie Formation

in Bonan subsag, Zhanhua sag
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Fig. 6 Reservoir distribution of fine-grained sedimentary rocks in the Lower Sub-member of Third Member
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