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Fig. 1 Tectonic location (a) and regional stratigraphic column (b) of Dongying Sag
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Fig.2 Sedimentation characteristics of shale in the Upper Fourth Member of the Shahejie Formation in Dongying Sag
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Fig. 4 FE-SEM images of typical reservoir space of shale in the Upper Fourth Member of the Shahejie Formation in Dongying Sag

73



R PEAB 2054 Wk 3
ARCIRN, T Bt it 2k RIRN,FLAZ 531 ORI Z R AR S
< 16 00005 ~ 0.04 00005
K., bl al %, 00004 F ®omf a3 | %, 00004 a4
= gg E ot E 0.0003 | E /:7 E 00003
B E el = 00002 | R = 00002} &
== 23 2 Z 001 - ¥ A -
E@ Z 30 < 00001 s m O J— < ooo01
0 0 0
s 0 1 10 100 1 100 10 000 1 100 10 000
L2 /nm JEA3/Psi fL#E/nm
) 16 - 10,0005 =1 = %% - 0.0005
ﬁm 2 121 0 0.0004 | 2003 % 0.0004 b4
g 10 £ 0.0003 E E
@@l s 5 < 00002 i 002 5 oo
= 6} = 0. 3 o "o = 0.0002
=4 = 4 . < 00001 | & oo —"—‘—"“:% 2 %
Tm X 2t ettt 50 | === £ 0.0001 o5,
jT= Lasnoassmmitonss st W | 0 PR E———— i 0 el ot
Pl 0 0.5 1.0 1 10 100 1 100 10 000 1 100 10 000
PIP, FLiEmm JE1/Psi FL#2/mm
16 10,0005 ~ 0.04 0.0005
= Wil G 1 % o004} . Ll | S % 00004 ot
i E E 10b . e ~ ¥ z F
\EHS/ ] T A 5 00003 W = oo} 5 00003
X = o - / X 00002 F . R Ele = 0.0002
5% HEH i JIEITTLAG 2 00001 | - “%\’-. & oot} i Eg 00001 | oee
T B 2fsertifl..er” = ol - s===ud | & R N
Nl - . |4 0 0
! 0 0.5 1.0 1 10 100 1 100 10 000 1 100 10 000
PIP, fLiE/mm FEJ1/Psi FL#%/nm
. 16 0.000 5 ~ 0.04 0.000 5
14t =~ T =
§E{}@ 212p a 0 0.0004 | 2 o0 a3 0 00004 d4
=i 5100 £ 0.0003 [ ™ E 000031
< S = g2
2 £ ef Z 00002 | iy ya = 00002f
g = 4 -4 £ 00001 | _/ﬂ"""-' .| @00 — "é £ 00001 fon
Bl X ees oo ) = 0 M\-’}F % 0 _EEE"" = 0 Stem o o
0 0.5 1.0 1 10 100 1 100 10 000 1 100 10 000
PIP, L% /mm JE S1/Psi fL#/mm
16 0.0005 =~ 004 0.0005
E Wl el %o 0.0004 P 3 0 0.0004 et
1. B w0f E 00003} £ E 0.0003
Kz S8 S o, = 002} S
== F o 7 = 00002 ¢ ves $ X 00002
H.g .o e K ":’V."x i 0.01 F o e
= z 4 oo 4 = 00001 ¢ LT 2 00001
;@ﬁ = 2F . eeee wbaatilll. = . N ] ) 3 \J 0 - . = . [
4o 0 0.5 1.0 1 10 100 1 100 10 000 1 100 10 000
PIP, fL&/nm JE 71/Psi fL#E/nm
PIPo. AHX ], FRFZLFRE TS Ny TEM AR IR AZE SR LU {E; 1 psi=6.895 kPa
pe2 =3 27 “ ] N = 3
K5 AE MBI B GUA AN AR N W AT e He i S g 45 2t
Fig. 5 Results of low-temperature N, adsorption and high-pressure mercury injection of different lithofacies of shale in the Upper

Fourth Member of the Shahejie Formation in Dongying Sag
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Fig. 6 Combined characterization results of low-temperature N, adsorption and high-pressure mercury injection of different

lithofacies of shale in the Upper Fourth Member of the Shahejie Formation in Dongying Sag
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Characteristics and controlling factors of shale reservoirs in the Upper
Fourth Member of the Shahejie Formation in Dongying Sag,
Bohai Bay Basin
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Abstract: [Objective and Methods] China has abundant continental shale oil resources, which serve as an
important strategic substitute for conventional petroleum. The factors that influence shale reservoir development are
crucial to understanding the enrichment mechanism of shale oil. This study focuses on the Upper Fourth Member of
the Shahejie Formation, utilizing XRD, gas adsorption, high-pressure mercury injection, FE-SEM, and FIB-SEM to
identify lithofacies types, characterize shale storage space and structures, and explore the factors influencing pore
development in the shale. [Results] The results show that: (DFive primary lithofacies types are developed in the
study area: Organic-rich laminated calcareous shale, organic-rich laminated mixed shale, organic-rich layered mixed
shale, organic-rich massive calcareous shale, and organic laminated calcareous shale. @ The main types of reservoir
spaces include intergranular pores, dissolution pores, intergranular pores, and microfractures, with organic pores
being minimally developed. Significant differences in pore structure are observed across different shale types, with
organic-rich laminated shale showing larger pore volumes. (3The abundance of organic matter and sedimentary
structures (such as laminations) play a significant role in controlling shale reservoir properties. Organic acid
dissolution leads to the formation of dissolution pores, enhancing reservoir performance. However, excessive
organic matter abundance increases shale plasticity, hindering pore preservation. Laminated structures enhance
reservoir properties, with felsic laminations showing the best reservoir properties, followed by clay laminations, and
coarse calcite laminations having the poorest reservoir properties. [Conclusions] The research reveals the
characteristics and controlling factors (organic matter abundance and laminations) of shale reservoirs in the Upper
Fourth Member of the Shahejie Formation, providing valuable insights for the development of continental shale oil
in the Bohai Bay Basin.
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