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Characteristics of the source-to-sink system for the Paleogene Sha 2 Member of
northern Liaoxi Sag, offshore Bohai Bay Basin and its control on beach bar sands

DU Xiaogfeng',PANG Xiaojun’, HUANG Xiaobo’, WANG Bingjie’

(1. CNOOC Research Institute, Beijing 100028, China; 2. Tianjin Branch of CNOOC, Tianjin 300459, China)

Abstract: The beach-bar deposits developed in the 2" member of the Paleogene Shahejie Formation (Sha 2 Member,
Es,) in the northern Liaoxi Sag, have great exploration potential as proved by the testing results of exploratory wells.
However, there is little insight obtained on the mechanism of beach-bar deposition, seriously restricting the exploration
and evaluation of this kind of deposits. Therefore, it is necessary to analyze the controlling factors of beach-bar sand
deposition from the perspective of source-to-sink system. The source-to-sink system of the Es® in the northern Liaoxi Sag
and its control on beach-bar deposition are studied by integrating the data of core observation, logging, grain size and
casting thin section, combined with 3D seismic and regional geological data. The results are shown as follows. First,
during the deposition of the Es* in the study area, the Xingchenghe river system and the Yuehe river system in the
Yanshan uplift transported sediments to the braided river deltas, which in turn served to supply sediments for the beach
bar. Because the relatively small catchment area of the two river systems together with the shorter length of main river,
the braided river deltas formed are relatively small in scale, and their capability to provide sediments for beach bars is
thereby relatively weak. Second, during the deposition of Es*, a wide and gentle palaeo-uplift was developed in the
northern Liaoxi Sag, providing favorable sedimentary palaeo-geomorphic conditions for beach bar deposition. Third,

during the same period, the study area was characterized by shallow water body and weak sediment supply capacity,
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resulting in the transportation of sand from the braided river delta front towards the lacustrine basin with waves. Blocked
by the higher landform of the palaeo-uplift zone, the sand bodies deposited in the palaeo-uplift zone and formed fine-
grained sandy beach bars, dominated by fine-grained sandstone and siltstone. As the lake level gradually rises, the
development of the beach bars gets weakened. Fourth, Yanshan uplift, Xingchenghe-Yuehe river systems, palaeo-uplift
in the central Liaoxi Sag and lake level fluctuation jointly control the lithology and scale of beach-bar sands, and they are
the key factors in making breakthrough in hydrocarbon exploration in the study area. The understanding obtained in the
study is of referential significance to the prediction of beach-bar sandstone reservoirs in the Paleogene hydrocarbon
exploration in the Bohai Sea.

Key words: provenance, parent rock, river system, beach-bar sandstone, source-to-sink system, Paleogene, Liaoxi Sag,

Bohai Sea
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Fig. 1 Location map of the study area in the northern Liaodong Bay (a) and the composite stratigraphic column of the Paleogene (b)

2 VBRI AR

2.1 RIKR

Yyl AR DURRAR A T Wy R, Dt P 03 B
SRR RO P EENEZ — o W FIEE
HRABUEYIIRIA R TP BRI N A

2.1.1 Hhikayth

DX 358 o R A A AT SE R ID PG MR
T P A8 2t 1L S | R B AL PE AR R | B i
(F2). WPV B i PR Yy 3= SR R T sl 1l
L PR AR b e R 3 AR . Horp e P
NGRS IR L0 MR RS R 1P R
AR AL 2H -V T A AL ORI S L 74 M1 2 )
U A E A DU B ORI B 5 5 b el e e 22

FREE AL G U A AL IR
2.1.2 FEHH

DX 35l b 5T B8R AL IR s (1 2) , S L B
PR DX )RR R B R FAR B R A T A
B DA B A B i LU SRl Skl A A R
R ALV R IR X R B AR Bk L A S
Ji 2005 v e A A YR DX R TR A R AR R AR B
w2 MR AT TR R X JZ14-A,) 714~
BA1JZ14-CH U —Brbl A FE AR FUA N, Kl
RZ 3 J214-D F1 JZ14-E H- LKL A R 32 28 BUA IR
2o R PSR S YIR X BRI BE A X
JZ14-A,JZ14-B F1 JZ14-C I V0 — Be Wil = 2ok H e
IR .

R XV B R & K i 2 4l A kb
HRTe TR, -2 )2 R a 6 M6 Kek AR
FHJE R R Y X SR IR 1 BE S



F3M

FhIGEIGE , 25 . P (MR R vy T 2R Y 2H BRI 2R 8 S OH R S A Fr 4 )

665

U
A i

Kurg

h-metkE KT AR AR Jalehs TET

Kilvg BFAERKE HRE  RREE WEE  ARE

1 \\." No~[ N~ 1254
WHAR R gR% K K% FiRDA
L
B2 LRI ACERITSE X Vb — B s o i

Fig. 2 Provenance distribution during deposition of the Es” in the study area, northern Liaodong Bay
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Fig. 3 Palaeo-geomorphology during deposition of the Es* in the
study area, northern Liaodong Bay
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Fig. 4 Lithology and log signatures of the Es” in the study area, northern Liaodong Bay
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Fig. 5 Pictures showing the sedimentary structure characteristics of the beach bar deposits of the Es* in well JZ14—C of the study area,

northern Liaodong Bay
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Fig. 6 Typical microscopic characteristics of the beach bar deposits of the Es® in the study area, northern Liaodong Bay
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(see Fig. 3 for the profile location)
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