ZibSHKEE IS

$a3 % Hal OIL & GAS GEOLOGY 2022 4 8 A

XEHES:0253 - 9985(2022)04 - 0823 - 10 doi: 10. 11743/0gg20220407

HESAEMTIRSYRAPERZIRFTENR
MRS R EEFEE

% ?SI,E 5%1’?[3 %2’§&ﬁpj’2,7&%ﬁza%€£%lajlj/@‘%ly—{ ﬁél
[1. b E BT A% (R0 M3 5l R TR R T S, 1L i 434100
2. A o AT 7] KVEAR A ] K 300459

WE-MAEHAHRITFLNEN, EARABRE RN EEEAZHRAIAMNKENEL, BEZERTRBTHHIE DR ALK
W(THF Y EREAROBERER, AN EZETREZH T LAV ESEERAETNENRBEZIH BTN SR E HAE
HRWME. BLAEORANRGTERACHAZBRENEERHERE FETHE NARZCEBMERBINE N RAREH
AREEHERARTGAHR., ABORAPER T EERTI4NBANME A EVR LME KT BRATEH. #HEE
BREMENRD AR (REARAZANTEZNEDRELREFRELES, B XA T AR KR HITRARE 4,5
FEMLIE, W B K R MR, R I K FR AT KA MG R R B K N R IR MR B b R
BAENEERAER . DRGERS, THOREERZ, RACERS AR E, B R-EDHWALEIHRELA,
Z-EOMEAEGHRE TR, E-E R AL GG HRTHER, kR h L ER,

KBR:ENG B SRR NS EFRE 2P ORER T A ED R #E S A H

hESES TEI21. 3 TERFRIAAD : A

Geomorphology of gravity flow deposits in the gentle slope zone of intra-basinal
high in the Liaodong Bay Depression, Bohai Bay Basin and its controlling factors

Jiang Shu', Wang Hao', Guo Tao’, Zhang Rucai’, Du Xiaofeng’, Zhang Yuying', Liu Enhao', Wang Hua'

[ 1. Key Laboratory of Tectonics and Petroleum Resources, Ministry of Education, China University of Geosciences (Wuhan) , Wuhan,
Hubei 434100, China; 2. Tianjin Branch of CNOOC, Tianjin 300459, China |

Abstract: Lithologic traps formed by gravity flow deposits have gradually become the focus of hydrocarbon exploration
and development. The eastern slope of Liaoxi uplift or the western slope of Liaozhong Sag is still at an early stage of
exploration in the Liaodong Bay Depression, Bohai Bay Basin. A gravity flow fan of high-density turbidite nature was
drilled recently in the gentle slope zone of the intra-basinal uplift and shows a potential target for future exploration of
lithologic-stratigraphic reservoirs in the slope zone. In the study, a high-resolution sequence stratigraphic framework
of the 3" member of the Paleogene Dongying Formation in the study area is established at first, followed by a
comprehensive study on the geomorphology and its controlling factors of gravity flow deposits within the systems tracts
based on an integrated analysis of seismic, logging, and core data. The results show that four types of slope fans are
mainly developed in the gentle slope zone to the east of Liaoxi uplift, namely the ligulate fan, petal-shaped fan, lobe-
shaped fan and channel-shaped fan, the morphology of which is determined by slope gradient and sand richness of
gravity flow sediment sources (the distally-sourced braided river delta front). Among others, the more complex the
slope break and the steeper the slope, the larger the aspect ratio of the sublacustrine fan is, displaying in a long
ligulate shape, while the simpler the slope break type and the gentler the slope, the smaller the aspect ratio of the

sublacustrine fan is, displaying in a lobe shape. On the other hand, the sand richness of sediment source determines
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the degree of channelization of sublacustrine fan and its stability. The higher the sand richness, the lower the channel
stability is, while the higher the argillaceous sediment content, the higher the channel stability is. Therefore, the
steep slope rich in sand is prone to form a ligulate fan, the gentle slope rich in sand is prone to form a lobe-shaped fan,
and the gentle slope rich in argillaceous sediment is prone to form a channel-shaped fan; the petal-shaped fan is but of
a transitional type.

Key words: gravity flow, high-density turbidite, sedimentary morphology, sequence stratigraphy, gentle slope zone of
intra-basinal uplift, Liaodong Bay Depression, Bohai Bay Basin
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Fig. 1 Location map showing the Liaodong Bay Depression and the study area
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Fig. 2 Typical markers to identify high-density and low-density turbidites in Well LDB-2 in the eastern slope zone of Liaoxi uplift,

Liaodong Bay Depression (see Fig. 1 for the well location )
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Fig. 3 Diagrams showing the grain size distribution in core samples from the eastern slope zone of Liaoxi uplift, Liaodong Bay Depression
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Fig. 4 Logging facies characteristics of the SQD3 of typical wells in the eastern slope of Liaoxi uplift, Liaodong Bay Depression
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