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Abstract: Significant progress has been made in applying the source-to-sink system to depositional process restoration, sand
distribution control, and sandbody enrichment prediction in continental basins. However, in settings with multiple source areas and
multiple structural slope breaks, research of the marginal depositional facies belts, sandbody pinch-outs, and the development of
lithologic traps remains scarce. Taking the southern slope belt of Qikou Sag as an example, based on drilling data, laboratory data,
and full-coverage 3D seismic data, we comprehensively analyze source-to-sink system architecture and genetic model of lithologic
traps. Firstly, division and correlation of provenance systems are carried out. Then, the internal architecture and syndepositional

relationships of tectonic slope-break zones are analyzed. Finally, the configuration of symbiotic structural slope-break zones is
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discussed from source to sink, and sandbody enrichment zone and pinch-out zone are identified. A total of 15 lithologic traps

have been newly discovered or confirmed in the slope zone, covering a total area of 21.5 km?® The research indicates that

lithologic traps within the slope belt are controlled by structural slope-break zones and depositional facies types, the most

favorable locations occur in the semi-sheltered zone and isolated platform areas, where three main trap types develop: laterally-

sealed sandstone pinch-outs, frontally-sealed sandstone pinch-outs, and isolated pinch-out traps. Research on sand control and

trap development under the source-to-sink system framework can effectively predict lithologic traps within slope belts. This

methodology shows significant potential for lithologic reservoirs exploration in complex slope belts.

Key words: provenance system; depositional system; Shahejie Formation; transfer zone; lithologic reservoirs; predictive

workflow; petroleum geology.
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Fig. 1

system, sandbody lateral termination to lithologic pinchout

Stepwise predictive workflow for lithologic traps from provenance system, sediment transport system, depositional
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Fig.2 Regional structural framework of Qikou Sag and petroleum geology overview in the study area



2706 HiERFL#  hitp://www.earth-science.net

51 %

F A2 2 (K 2b) . bk Bt 5% AF e 2 1 R
WIRAL R G R A, DUBR R T B iR K
AR AR AR, BRI N T e A R A A

2 WIRIA R AR o 5 AR

Yok 2 200 O R s R SR R A W
U4 BT R B0 2 0 U5 DX 1Y b 3L B RS B R
AR AR UL iz e A 5 R 25, O 2 LR
S AE TR BE T A AT A R R UTRUA R o)
A 55 B A TN ) S ik R O B B 5 66 4%, 2024)
YL U8 4 Bt O vk A DI i Ty s DTRR AR TS
% CEAOEINE T YO AR AR T I R
BRY B 24 05 95 A (R BE 35 2, 2017) . AR SCRLIX S
WL AREDR, LUA 22 7 ik RO 07 1k DUR 2
7 i R BR ) B~ T i O R Xk B 1T M R
o] L PR AR R BEAT T 2R R 2 FRUH R L

AR B O | = AP AR ) A A R A,

Q(%)

JF 5| (m)[ K B (m)| I JE(m
V1 [0~1143| 5000 | 0~219
V2| 0~429[ 2500 [0~376
V3| 0~214| 3215 | 0~481
V41 0~425[ 3109 |0~306
0~179

@i
o

—lo b
=}

ro—!

0 = WI8-A

A WIS-B-
% WIS-B-
+ WI8-B
+ HO
® WI8-C-
- WI7-A-
- H4
* WIT-A-
m WIT-A-
A WI7-C
X Z13-A-
x Z13-A-
® Z8C-1
+ Z8-A-1

. ) ® Z8-B-1

ICEEIRTE 54 F(%) 25 50 75 L(%)

TR H S = VORI R AR, AL
8 B MR Ry s R AR B A AR B RR A R e A
AR KA, AR AORR+ S ReH W
HERBZHEHZE BB RHERRZKE Ash ek
FRIUE R R KL A SR KA X
RAMEZ AR el s 5 TRkt
A5, REBREARRZ T BR(K3) . HHAO%
FEAE T 0 W20 4 b REECH RS 48 7 1 B 1
5 ERWEXIES T avE NARIHEEIE,
I DR T 2R R TIC I8 R 91 2 5 R T R A kA E
ME s R RE R A B BA 5 & s, B
280, B2k [ kA R AR BRRE L IE
I~ O N oy =Y e o A 2= P A =02
TR A ALK ORHS A T R e, EL A% Ak
Xk, AT RE Sk A AL B Al B A A A
R R 3 8 ks R Ak W18-A-2D H-B
e R ICRHAE T, A 38 R AR GO0, KA R 6 Rl
o WA R B A AR AR B AR L b

T2ED
O A4 @ W%I© A%Y @Al TH

-]

R ot [X W7 = W MR AT

(=1 [~ L [A]

iR bR A5 R B E R RE AL A S A Ry

WEkE SRR A RARE BaiER

o [ | o |

REBK O AR A ERE RKORSE R

28.2% |

+5.7

P 3 I T M e R 38 A W R AR 2R A e S B REAE

Fig.3 Distribution and key characteristics of provenance systems in the southern slope zone of Qikou Sag
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Fig.6 Sandbody development patterns of different co-occurring tectonic slope-break zones in the southern slope zone of Qikou Sag
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