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Seismic sedimentological characterization of an offshore area with sparse well
control under the constraint of a high-resolution stratigraphic framework: A case
study of the Paleogene Huagang Formation in block X of the central anticlinal zone
in the Xihu Sag, East China Sea Basin

DONG Xinxu',ZHOU Xinghai’, LI Kun®, PU Renhai', WANG Aiguo', GUAN Yunwen',ZHANG Peng'

(1. State Key Laboratory of Continental Dynamics , Department of Geology, Northwest University , Xi’ an, Shaanxi 710069, China;
2. Shanghai Offshore Petroleum Company, SINOPEC , Shanghai 200120, China)

Abstract: Exploration in vast offshore survey areas faces the challenge of limited single-well data. To reveal the lateral
sedimentary microfacies variations still in controversy and vertical sedimentary evolution pattern of the Huagang
Formation, we focus on the Huagang Formation in block X of the central anticlinal zone in the Xihu Sag based on a
comprehensive analysis of available logs and seismic data. Using the seismic sedimentological interpretation
technology, which allows for analyzing the evolutionary pattern of sedimentary facies with the assistance of
paleogeomorphic reconstruction, we establish a high-resolution isochronous stratigraphic framework through the
wavelet transform of logs and seismic data. Furthermore, we calibrate the seismic facies types based on single-well
sedimentary facies and delineate the distribution of sedimentary facies using frequency-division spectral decomposition
red, green, and blue (RGB) attributes. Key findings are as follows: (1) The wavelet transform results from logs and
seismic data, demonstrating high consistency, allow for the division of the Huagang Formation of the study area into

eight fourth-order cycles: three in the upper member (H1—H3) and five in the lower member (H4—HS3).
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Consequently, a high-resolution isochronous stratigraphic framework is formed; (2) A comprehensive analysis of core
facies, logging facies, and seismic facies suggests that the Huagang Formation in the study area had a sedimentary
environment of braided deltas. Frequency-division seismic amplitude attributes reveal that sandstone layers of varying
thicknesses exhibit the most significant seismic amplitude responses in single-frequency volumes of 15 Hz, 30 Hz,
and 45 Hz. Therefore, the frequency-division RGB blends can be used to effectively delineate the boundaries of
different sedimentary bodies in a planar view; (3) In the study area, the H1 and H2 cycles generally consist of delta-
front sediments, the H3 to H6 cycles feature a combination of delta-plain and delta-front sediments in a shallow-water
setting, and the H7 and HS8 cycles comprise braided delta plain sediments. The vertical sedimentary facies evolution
of these sand beds is governed by sediment supply, relative lake level, and paleogeomorphology. Based on the
isochronous stratigraphic framework established through time-frequency analyses of logs and seismic data, the
distributions of sandstones with different thicknesses can be characterized through RGB blends of seismic attributes
selected via correlation analysis. This approach enhances the identification accuracy of sedimentary body boundaries
while diminishing the influence of researchers’ subjectivity, thus providing a reference for sedimentary facies
characterization of other zones with sparse well patterns.
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SIS HE, 20, R, 55 BB X R 2 AR 2 T A AR TURR 200 I —— L) AR 3 b 78 W [T o e Rty X X Bty B R 4

WAL RBILT]. A4S KRS M, 2024,45(1) :293-308. DOI: 10. 11743/0g220240120.

DONG Xinxu, ZHOU Xinghai, LI Kun, et al. Seismic sedimentological characterization of an offshore area with sparse well control under the

constraint of a high-resolution stratigraphic framework : A case study of the Paleogene Huagang Formation in block X of the central anticlinal zone

in the Xihu Sag, East China Sea Basin[]]. Oil & Gas Geology,2024,45(1) :293-308. DOI: 10. 11743/0gg20240120.

VG 350 11 8 1 Sk 2R T8 4 Ml e R Y e R T, B
J7 R B AR S BEE B R B S HEE A PR AR
T A Ve DA A T L A S B A B4 T D7
fi] , LT AT AE T U0 S DUAR A AR 9 220 1m  JF Je Ml 72 DL
R T 5 02 4 Bl 2R U P =2 i 0™ BE R X i
MR . LATE (19 3t 52 DORRAT 220 1 22 LA A2 )& VU0
L2 90° AR AS S M 405 221 i AH i1 B0 (E B — R
72 X i A A2 2% T AR S5 1) B A B e, L5 2R TE ]
4 OB 25, IF HAS R RHIT A B3 72 )= U0 A Je AR
e 75 WA AR WL 2E S, DR B0 45 P E DLORIE . e
b, A PR RN A 2 I A e i = TR A gk 5 A
AESE AR B, SRR . JU AR b
(g BRI R NN BN VN L N
REFFMT , — B AL G889 -BAR T wfE LR 4
G B N FHARCR o el B T IS H A A 5T R R
BA GERE, A X 1k 3 T R b = DT AR A 220 1 4 Bl
AR PR 2 AU BB DO B G

Hh g AR PP G AR AT AT R B — 2R i SURT &
B, (E 32 DX AL HE 21 B RO, 22 RO R B o AE S 4R
H L - ARG B ME L, S I Ml R AR AR 1 ST B = A
Mo AN, F0SE BRI I it 2 %) LA AR U 2L A
PE BB BEm A =202 17, dE— 40500 46 b B

7 H1—H3 34 wb 240, 46T B3 o HA—H8 4k 54~
HDJZ 2R 5 5k B8 At 25 L[] A i 2% fioh OG 28 R 08 4 2 I
TERAE S AL R RE R 43 10 8 D JZ AT 5 2 R A5 Bl o3 it
10 A1 22 J@ MK AL 1 B4y b H1—HS5 48 T By i Ho—
HI12 3L 12 48P)Z2 4 . 5L R, UG H s ab 2 41 2%
STTRRAR 2 S AL SE N0 R G0 5 AL 20 N B DTRR
TR B LA, K SR AT S SR T T = AR
M JEVE b B S IR AR AL 25151, ST RaR AR
SCE B S Rl X X I R AR LR A gE H
B, AR GRS 4341t &, DA -2 /0N A 4ok 37
T A b 2R SRR, DA R S R 1 5 2 R
JEE B I G ZR AR A Bl e AR MR RCB (41 -2¢-1%)
Ja& PRl A AE T B, AE ROk B VD2 T H R A AR S
2 10 22 A TR e A, 45 A Tl - SR RRAE S A T
W )24 T 1) b AR, DA AR X — 25 2 7 L1
A F] X 0 P2 22

1 RS Xl A0
AR A LU PO UL M A8, T2

26. 0x10* km® "', PU VT AR R 2300 2 & BRI AR
R G, H AR 24 4. 6x10° km?, v T 20 N ZR 3Bk —



51 HAEN, A W A DX R RS R R AR SR L SRR Y R TR 2 2 295
W R e e | G
FTaT | o | s | gy
A% o | oo PHEEED| wupg |
L ||| W I
gl 7], i) i
BT T | 53
i P e TR
SEIETT WA S %@
5 Ny | T
ikl ¢ | 235 NEBIED | NWW-SEE &
gg %?EJ:& i P i
2 [ e DN T T
Al 1L
N i -
E 5} Fil oL e \/\
| 3
ok ) Pzs) | NWW-SEEf | 1
T aerey |
e e
. RT3
R R A 4 U
HHGE >
k d
I e e e R e (=] e e e )
FHUR  —AMERL CHEERG BRK  PRK W4 i WEHERE FEAT MR

P AR T 4 P 180 [T B A R B b2 255 AR 1
Fig. 1 Structural characteristics and composite stratigraphic column of the Xihu Sag in the East China Sea Basin
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Fig. 6 Cores and log responses from a sedimentary facies zone of the Huagang Formation in block X of the Xihu Sag
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Fig. 8 Cross well correlation of the Huagang Formation from wells B2 to B4 in block X of the Xihu Sag
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