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Oil and gas accumulation characteristics of the third submember of the first member of Dainan

Formation in deep layers of Gaoyou Sag, Subei Basin
LI Shuyu, FAN Lixin, XIA Lianjun, ZHANG Juan, HE Junqing, ZHANG Hao, LI Yuezhe

(Sinopec Geophysical Research Institute, Jiangsu Oilfield Company, Nanjing, Jiangsu 210046, China)

Abstract: The third submember of the first member of Dainan Formation in the deep layers of Gaoyou Sag, Subei Basin, which overlies high—
quality source rocks of the fourth member of Funing Formation, serves as a potential replacement for oil and gas resources. However, due to
its deep burial depth, numerous failed wells, and limited structural reservoir traps, it has long been perceived as “difficult for accumulation,
unpromising, and unprofitable”. To clarify the key factors for oil and gas accumulation and the exploration potential of the third submember
of the first member of Dainan Formation, using drilling, well logging, mud logging, experimental data, and seismic data, fundamental studies
were conducted on multiple aspects, including sequence stratigraphy, sedimentary systems, reservoir—seal combination, trap types, and main
controlling factors of oil and gas accumulation. The results showed that the third submember of the first member of Dainan Formation was the
first sedimentary strata at the early stage of the transition from fault sag to fault subsidence in Gaoyou Sag. lts unique stratigraphic
development position endowed it with oil and gas accumulation characteristics of “near—source sealing, northern delta and southern fan, dual
pore—fracture reservoirs, and dual control on reservoirs”. Specifically, it was manifested in six aspects: (1) The top of the third submember of
the first member of Dainan Formation was characterized by stable transgressive lacustrine mudstone, serving as an independent oil and gas
accumulation unit. (2) Underlying the third submember of the first member of Dainan Formation, the fourth member of Funing Formation was
located within the mature source rock zone, making it the most oil and gas—rich submember in Dainan Formation. (3) A large delta developed
in the northern gentle slope and various types of fan bodies in the southern steep slope. The sand body development showed an east-high—
west—low distribution pattern. (4) In addition to structural traps, four types of subtle traps developed abundantly in large scale. (5) Two types

of reservoir spaces—porosity and fractures—developed. (6) Lateral sealing and effective reservoirs were the main controlling factors for
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reservoir formation. The findings from the research brought two major shifts in exploration strategies for this stratigraphic sequence,

identified exploration directions, and led to successful drilling of multiple exploration wells. This promotes the third submember of the first

member of Dainan Formation in Gaoyou Sag to become an important resource replacement area in Subei Basin.

Keywords: Subei Basin; Gaoyou Sag; deep layer of Dainan Formation; third submember of the first member of Dainan Formation; main

controlling factors; oil and gas accumulation characteristics; subtle oil and gas reservoirs
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Fig. 1  Structural unit division of Gaoyou Sag and stratigraphic division of Dainan Formation
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Fig. 2 Contact relationship patterns between Dainan and Funing Formations in Gaoyou Sag
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Fig. 3 Cross—section of wells in the first member of Dainan Formation in Gaoyou Sag
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Fig. 4 Sedimentary facies map of the third submember of the first member of Dainan Formation in Gaoyou Sag



2025 4F
FISHE H3W

ZEAR AT, A5 LA e I T %22 T 2 — B B R AR RHAE 459

2) 22l M LR A X S — B B R T
A S A W T P LR ) 2 )2 BT
R AR B WU P A, T — BE = BT B4R 14 ik 4
B C 2AEw D B T %z R G A AR
FEIN g B R i 280 T o) W7 J2= Y s [ DR 2 28 )t )22 o
TSR GG e AL YN P B DURLA R (BT 2446 Jmi KOk

4K m

HRPER S 80— B BOR R B A B A )
JZ — A Ao T B A 3 T (I - AR )
4 i ) P 2 7Y (181 5) o 3l sk Bl PATA 20 3R 01 55 A &
IR B P A R 2 IR, PRI 1 R W TE 4 R AT
e 18— B B i P PR D B R T ) T A St

NS

=2 000 PN:-

-3 000

-4 000

=5 000

-6 000
=N =Y
HZ AR Wi e KRE HEPTREA R
fozer] = (.
WEEES  OEEE S BN REEGEN-E R et T HL T
(el VAR AR RWEAEN BRI 1

PS5 g I 1T o i — B = 1 B Pl AT =X

Fig. 5 Trap patterns of the third submember of the first member of Dainan Formation in Gaoyou Sag
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Fig. 8 Lithofacies and fracture characteristics of the first core at well F125-3 in the third submember of the first member of Dainan

Formation in Gaoyou Sag
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