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Abstract The upper Oligocene Huagang Formation is crucial for oil and gas exploration in the cen-
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tral and southern Xihu sag of the East China Sea Shelf Basin. However, there has been ongoing debate on
the sedimentary system, and limited research has been conducted on the characteristics of sand body ar-
chitecture and the controlling factors. This paper studied the sedimentary environment, microfacies types,
sand body architecture, and controlling factors of the upper Oligocene Huagang Formation through a com-
prehensive analysis of core, logging, and seismic data. The upper Huagang Formation in the central-south
part of Xihu sag shows shallow-water delta plain sedimentation, with distributary channels being the pre-
dominant type of sand body. These distributary channels are categorized into three types based on their cur-
vature ; braided (curvature=1~1.05), meandering (curvature>1.15), and braided-meander transition
(curvature=1.05~1.15). The sand bodies found in braided distributary channels are wide and thick,
with intertwined wide bands. Channel bars in these channels are arranged in a speckled pattern. The sand
body’s vertical stacking style is mainly characterized as incised stacking. In contrast, the sand bodies in
meandering channels are narrow and thin, appearing as either single strip type or bifurcation-merging type
in the planar direction. Thick sand layers are distributed as point bars in the channel margin, and the ver-
tical stacking style is mostly isolated. The braided-meandering type of diversion channel is a transitional
type between braided and meandering channels. It is characterized by moderate-sized channel sand bodies
containing inner channel bars and point bars. The thickness and width of these distributary channels are
positively correlated in a logarithmic manner. The ratio of width to thickness follows the pattern of braided
type>transitional type>meandering type. The architecture characteristics of distributary channels are prima-
rily influenced by paleogeomorphology and changes in base levels. Paleogeomorphology controls changes in
channel types within shallow water delta plain, and low curvature braided distributary channels are more
likely to develop in steep terrain. As the long-term base level increases, the size of distributary channels
decreases, while a rise in mid-term base level has resulted in the transition of distributary channel sand
bodies from incised to superimposed and isolated stacking types. This research enhances our understanding
of the sedimentary structure of shallow water deltas and provides valuable guidance for predicting and de-
veloping distributary channel reservoirs in underground shallow water deltas within oil and gas fields.

Key words East China Sea Shelf Basin, Xihu sag, Oligocene, Huagang Formation, shallow-water
delta, distributary channel, sedimentary architecture
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Fig. 1  Structural units of Xihu sag and well distribution of study area
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Fig. 6 Core characteristics of mudstone in the upper member of Oligocene Huagang Formation in central-south part of Xihu sag
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Fig. 9 Diagram of curvature and thickness of distributary chan-
nels in the upper member of Oligocene Huagang Formation in

central-south part of Xihu sag
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Fig. 10 Typical sedimentary sequences of distributary channels in the upper member

of Oligocene Huagang Formation in central-south part of Xihu sag
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Fig. 12 Distributary channels and its architecture of H3b layer in the Oligocene Huagang Formation in central-south part of Xihu sag

JE5 e B 2 ) R AU I B R (R =0.527)
(P 14), B35 038 98 B2 A3, ) J5 8 52 B i
W S ) 38 s e, 3 AT RE 5l O 8L 20 A R A ) 0 )
IR %o
4.2.3 SRAENEDEERN
FEVE 21 73 AL i) T 0 AR 1) 8 QAR AT LA 25 O 2
T L, RIVAR [ 288 28 53 ] 38 22 1] 5 A ] 2 R O
MHEZ 6] o 78 Bk 2 RBESCR TG 3 ff £
TR ENA DB, SRR,
YR U R 3 A TN 1) ST R R, T AR A e A
Ry — PR By L B i ) RO R B AR L)
FEHAt 2 R T E h D) B R AR B BT

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

PEREBAR . 1 V) B Y43 fh 1) 100 A ) 1 328 o P B
AFAEYTERR I, HAZE R & AR U R 1
AT R R L, B R TR A [ e R Y R A
S5 23 YRR TE AR I ) B AR L (] 15-A) o %R
2T 23 A 1 Hh M b T B [l fR ISR, S ]
Y R R R A

0 R A R e R T B B T 5 IX 0
— T 45 R0 o3 J TS 2 M), T G A 2R Al O 2R
Sy UATE Z [ R B R R B AL, BN
WO R Z (A E AR b s ] B AR D, T OIS ILF AR
7 (B 15-B) o 3 i) 0 B A 20 (A 73 A e 5 32 28
BUAE H S 35 o T e [ b T2 e [l ) v

http://www.cnki.net



538 +

2 F R

2024 4 6 A

[

TTIE[R]

U
ik

C
i A
St

A—TR /MR IR B P2 D0 R 5 B—UUBUR P T 18] 5 C— B (A5 2 - 8 20 A1 14 5 D— 23 3 0 38 PN 96 g 78 °F i 1]
P13 T B e R TR SR s AL Hd /N E 2 T K CH: P A 2

Fig. 13 Distributary channels and its architecture of H1d layer in the Oligocene Huagang Formation in central-south part of Xihu sag
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Fig. 14 Diagram of width and thickness of distributary
channels in the upper member Oligocene Huagang

Formation in central-south part of Xihu sag
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Fig. 18 Well-seismic comparison profile of the upper member of Oligocene Huagang Formation in central-south part of Xihu sag
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