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Fig. 1 Distribution of sedimentary systems of the second member of Oligocene Dongying Formation (E;d,) and Cenozoic comprehensive stratigraphic

column in southern Bozhong Sag.
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Fig. 2 Sedimentary characteristics of the sublacustrine fans of the lower section of E,d, (E;d,) in Well A3, southern Bozhong Sag
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Fig. 4 Microscopic characteristics of reservoir space of the E;d,' sublacustrine fan sandstone in southern Bozhong Sag
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Fig. 6 Diagenetic evolution and influence on sandstone reservoir of the E,d,' sublacustrine fan in southern Bozhong Sag
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Fig. 7 Burial history, thermal evolution history and hydrocarbon generation history of E;d,' in southern Bozhong Sag

3.2.3 RESIER

FERUA AT R B 2 i 4R 2 ) P It AR A T A 28
o, 38w KA AR X R A E AR 25 1
FEBAEAZ =52 BRI IX A BB
it )2 DAL BRI 25 0 8, IR 459 & AR s, 43
A3 0 FIE 3%~16% Z 1], F- 21 4 9.08% . K459
DIRRFR SR J 8, 5 B S5 Y01 84.31% , B + i
BRITE A7 AR S A R S S AR D

BB TR WA s A BT A R
fiff A T FA 2 A A5 B R i B 4 W 7 SELAE g R ]
FL B A bR (B] L N, 2 TR I TR N Tk AL (B
8d—=8g) . i MK F MK & ALY & i
B, A I A AR T Ok K 2 B (] 8g) |, i -
WRB I EAO 200 A s A SR & B
A L DIURRAE (8] 8g) o 8 1 XA BRER IS 25 9 7% 1=
S 2056 R B0 BT T g WE 2 B R SR A S5 W
RN AR TR AR 2

B LR &R WO B 8 R i
ey AN K B < R R Y T T YA L] W 53 By o S iy

REQRAR 5 T2 B = 0 G R R . FER B T,
e A A S R L TR g S R (]
8h) , tHF G 2 5 22 2k FEHT IR 22 | R i (1]
8i) , H B A E A ok 2 if (&1 85) sk DAL R X e 45
ST B ORI R . 7F—ERE LR LIRS &
T A AR 23 (RN Wk T B 2E

BEAR, T ULRE T Al B A A A B A AR
N st/ I S RA BV U A o2 3 R iy ova [el E I Sy o e
BER AR 8 A3 FEFLIR 25 1] (1] 8k ) 5 k) SR Bk
R I TR S WUk (&1 8d, 81) s A Eh Z A A 7E
R T sl L B kL (] 81) s FE 3 TRL ] FLBR Y
Y A AR A R UL 22 R (1] 81) o
3.24 BIRIEFR

TRHLE A 2 7 LB K Rk B, RAEK
WRUE R ERIE R CO, it 25 FnA AL IR A B A L
PR e 12 IS RS 2 v A A 0 B Tl i AR 2 ()
BRI B AR R RS, K AT
B e b5 i 4 25 ) F2 22 R i T Ve R 8, 95 ot
LT FLRAE 2.0%~10.0% Z [6]



ERART A5 < 30 P T Pl S AR — T Bl B it 2 4 ) DR R B AL B i Ak 171

Mﬁ#{ﬁkéﬂmwﬁkﬂ BIF40525m. () BSJBIORL 2 MOCR . A3H4293m, kﬁ%ﬁ#‘fﬂzjﬁﬁmﬁmﬁ”@o
%ffﬁiﬁ Wk, ¢ A3#4401mo BT (

d) B A tkﬂﬁ%}& AR, T () R BAT. %ﬂ(ﬁ”ﬂstm A3HE4212m, ) #HHfLET, KA %ﬁﬁl%ﬁm%
B REECH TS, W RES IR HIRA, (<) b WA= }Eiﬂ**lﬂu"’ L.
A4 166m. HK H, () A3HF4 268 m., %M:}#

(g)%az‘ama‘ LB R, JPAT (h )f“?%)ﬂ}\mmAE . LLRRRIT R () BAAYE, AR ARDFIL
YA I IR FLE . A3FF4 235 m. FeHURI I FLER, f7 ORI AT FEHURIEIFLEE, PR .
HBIER, (-) A334351 m, SEM B13£4063.5m, SEM

() EATIE i BRI, nm@%w (k) RERHRL, Wﬁ%ﬂﬁ* YR ﬁiﬁaﬁf%uﬁﬂﬁfﬁﬁlﬁﬂ%m@
A3H4268m., SEM AH4383m, HRA, O A3H4166m, SEM

E8 B MEEEE T RMIKEREEENR S (ERRBFE

Fig. 8 Microscopic characteristics of diagenesis in the sandstone reservoir of the E,d,' sublacustrine fan in southern Bozhong Sag
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Fig. 10 Variation of interval transit time in mudstone with depth in Well A2 and pressure evolution history of E,d,' in Well A3, southern Bozhong Sag
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Table 1 Quantitative calculation formulas for porosity evolution of sandstone reservoirs of the E;d,' sublacustrine fan in southern Bozhong Sag
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Table 2 Parameters of sandstone reservoirs of the E,d,' sublacustrine fan in southern Bozhong Sag
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Table 3 Parameters of porosity evolution of sandstone reservoirs of the E;d,' sublacustrine fan in southern Bozhong Sag
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Fig. 11 Comprehensive evolution model of reservoir space of the Ed,' sublacustrine fan sandstone in southern Bozhong Sag
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Control factors and quantitative pore evolution of sublacustrine fan
reservoirs in lower section of the second member of Oligocene
Dongying Formation in southern Bozhong Sag
LIU Puyu'?, GONG Chenglin'?, PENG Yang'?, HUANG Xiaobo?,
WANG Qiming®, LI Dongwei'?, WANG Haiyi'?
1. National Key Laboratory of Petroleum Resources and Engineering;
2. College of Geosciences, China University of Petroleum (Beijing);
3. Bohai Oilfield Research Institute, Tianjin Branch of China National Offshore Oil Corporation Lid
Abstract: High—quality lacustrine source rock and extensive sublacustrine fans are developed in deep—lacustrine

depositional environment in lower section of the second member of Oligocene Dongying Formation (E,d,) in southern
Bozhong Sag, providing an exploration realm of lithological reservoirs. However, the generally poor porosity and
permeability of the deep reservoirs severely hampered the progress for oil and gas exploration and development. Thus,
there is an urgent need to elucidate the key factors and the pore evolutionary processes controlling the sandstone reservoir
quality of the sublacustrine fans. Based on comprehensive analysis of drilling and logging data, rock grain—size, thin
sections, scanning electron microscopy and fluid inclusions, this study has successfully identified the key factors
controlling reservoir quality, and established quantitative models of pore evolution. The results show that: The
sublacustrine fan reservoir of the E.d,' is characterized by predominantly medium—fine grained lithic feldspathic quartz
sandstone with mainly dissolution pores. The favorable sedimentary units such as lobe axis and distributary channels in
sublacustrine fan are the basis for the formation of high—quality reservoirs. Persistent compaction and early / late
cementation are the main causes of continuous porosity loss. Organic acid dissolution and abnormally high pressure are
the key factors for improving reservoir quality. The sublacustrine fan sandstone undergoes four stages during the burial
process: rapid compaction in the early diagenesis A phase, rapid compaction and early cementation in the early diagenesis
B phase, slow compaction and organic acid dissolution in the middle diagenesis A, phase, and slow compaction and late
cementation in the middle diagenesis A, phase. During these phases the compaction and early cementation reduce porosity
by 13.64% and 8.24% respectively, and organic acid dissolution increases porosity by 9.55%. In particular, the late
cementation after the oil and gas accumulation results in a severe porosity decrease of 7.12%. This study will provide a
theoretical basis for the oil and gas exploration and development of sublacustrine fan reservoirs in the deep—lacustrine
basin of the Bohai Sea.
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