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Abstract: The lithology of the 3rd Member of Liushagang Formation in eastern Wushi sag of Beibuwan Basin is relatively complex,
with significant differences in sedimentary characteristics, rapid lateral changes and poor connectivity. The study of sediment
sources and sedimentary facies is controversial, and the oil and gas exploration and reserves calculation have long been constrained
by sedimentary facies study and its distribution regularity. In this paper, based on the core observation and fine description,
combined with the logging, seismic and analytical data, the authors analyzed the sedimentary facies type and distribution
characteristics of the 3rd Member of Liushagang Formation. It is concluded that the sediment sources of the 3rd Member of
Liushagang Formation were from the high terrain in the north, and the transgressive fan delta was developed in this area, with larger
sandbody thickness, narrow sedimentary facies, and fast sedimentary facies changes. The delta front can be further divided into four
kinds of sedimentary microfacies, i.e., underwater distributary channel, channel dam, sandy sand, and shunt bay. Based on the sand -
containing contours compiled by the combination of well and seismic survey, combined with the logging plane facies, seismic facies
and seismic reflection structure, the sedimentary microfacies plane profile of the study area was drawn comprehensively, and the
sedimentary characteristics of the 3rd Member of Liushagang Formation in the study area were determined. Finally, the fan delta
deposition model in this area was established, which provides reference for oil and gas exploration and development and reserve

calculation of the 3rd Member of Liushagang Formation in eastern Wushi sag, Beibuwan Basin.

Key words: Beibuwan Basin; eastern Wushi sag; the 3rd Member of Liushagang Formation; sediment sources; sedimentary
characteristics
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Fig.1 Geographic position and typical seismic section of eastern Wushi sag, Beibuwan Basin

a—Tectonic zoning map of Beibuwan Basin ; b—Oilfield distribution and well location; c—Seismic profile in NS direction
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Fig.2 The distribution of non-porous components relative content of the 3rd Member of Liushagang Formation in eastern Wushi
sag, Beibuwan Basin
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Fig.3 The ZTR index distribution of the 3rd Member of Liushagang Formation in eastern Wushi sag, Beibuwan Basin
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Fig. 4 Triangular diagram for the classification of the sandstones and microscope analysis of the 3rd Member of Liushagang
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Fig.5 Core description of Well B2 in eastern Wushi sag, Beibuwan Basin
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Fig. 6 The probability cumulative curve characteristics of the 3rd Member of Liushagang Formation in eastern Wushi sag,
Beibuwan Basin(a—Two—stage form; b—Near—linear form)
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Fig.7 The logging phase template of the 3rd Member of Liushagang Formation in eastern Wushi sag, Beibuwan Basin
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Fig.8 The sedimentary parameters diagrams of the 3rd Member of Liushagang Formation in eastern Wushi sag, Beibuwan Basin

a—Root mean square amplitude attribute ; b—Seismic multi—attribute fitting sand—containing contours;

c—Seismic profile of cut source A—A 'direction; d—Plane view of sedimentary facies
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Fig.9 Seismic filling structure profile in B—B’ direction of the 3rd Member of Liushagang Formation (the plane position is shown
in Fig. 8)
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Fig.10 The depositional pattern of the 3rd Member of Liushagang Formation in eastern Wushi sag, Beibuwan Basin
SN P ACRAE A B R A B0, T e B
TR FFIRLBTR /N AL T 7K T 43 T il 38 i Ay, %

L
R T B A T F 0 o B

SR AT AR = f LB T 2 b (1) 347 1B = B LB e o 2
AR = A A G AT R KSR AR A B
RO H . BFICIK = MRS EUA AL M A 355 2 T A M I = Bk
BRI B RS D B, WA TR I

DX 10 — 45 T R T % A0 Bl A LA (VB I e = BB PR, DR 1 65

http://geochina.cgs.gov.cn H1E LT, 2017, 44(3)



496 el [

b J 2017 4F

Hb B AN BR S D T S5 R LA VTEEJKZ?JJJ%%U
ﬁl=—"7'|‘(J|Lj€IHE'Tﬁ>H( i LR
T E L\#Exﬁﬁﬁbkﬁiﬁdi WJLFFEWJ FAL
FIEH, 55 ﬁ*ﬁﬂ\jﬂﬂ?ﬁﬁﬂigkﬁiﬂﬁﬁ%
DR 7K R B = A NDURR, Ferh = AR N AT vl ik —
ﬂ;‘ﬁuﬁjﬂﬂ{—l‘dﬁ{m{_fﬁ T FRIRED it R T
B ARPDURRAA
G)FEWIE 3BT IR LA B Bl [ AR =
G55 AEEL, RIS 255 00 P T AH L Hb R
SPahiy A RUE B4R G IR IX URR G
AHF TR AT L B T BF R XU — B KT 2/ F-
R B UCRRRRE | I fe 2857 T X R = M TR
B, S A MR AR DX — Bl AR & i it
AR TR,

/\

References

Bai Zhenhua, Li Shengli, Su Yan, Ma Xingdou, Li Maowen. 2011.
Provenance Analysis of 3rd Member of Oligocene Lingshui
Formation in the Yacheng 13—1 Gasfield, Qiongdongnan Basin[J].
Geology in China, 38(2): 384— 392(in Chinese with English
abstract).

Chen Quanhong, Li Weihou, Liu Haowei, Li Keyong, Pang Jungang.
2009. Provenance analysis of sandstone of the Upper
Carboniferous to Middle Permian in Ordos Basin[J]. Journal of
Palacogeography( Chinese Edition), 11( 6) : 629—640(in Chinese
with English abstract).

Guo Jianlin, Jia Ailin, He Dongbo, Tang Junwei, Ji Youliang. 2007.
Sequence stratigraphy of Upper Jurassic— Lower Cretaceous fan—
delta outcrops in Luanping[J]. Geology in China, 34(4): 628—635
(in Chinese with English abstract).

Han Shuai. 2014. The Tectonic Characteristics and Forming
Mechanism of Wushi Sag[D]. China University of Petroleum (East
China). Master degree thesis(in Chinese).

Hu Desheng, Deng Yong, Zhang Jianxin, Zuo Qianmei, He Weijun.
2016.Palacogene fault system and hydrocarbon accumulation in
Eastern Wushi sag[J]. Journal of Southwest Petroleum University,
(04):27-36(in Chinese with English abstract).

Hu Lin, Yang Xibing, Xu Xuefeng, Fu Dawei, Zhang Shuai. 2016.
Main controlling factors and accumulation models of hydrocarbon
in Wushi Sag, Beibu Gulf Basin, south China Sea[J]. Marine
Geology& Quaternary Geology,36(02):121— 127(in Chinese with
English abstract).

Lemons D R Chan M A. Facies architecture and sequence stratigraphy
of fine— grained lacustrine deltas along the eastern margin of late

Pleistocene lake Bonneville, northern Utah and southern Idaho[J].

AAPG Bulletin, 1999, 83(4): 635—665.

£

i Mao, Li Shengli, Jiang Ping, Yu Xinghe, Zeng Xiaoming.2013.
Sedimentary characteristics of fan deltas and the dominated factors
in W11 Area of 1st Member of Liushagang Formation in Weixinan
Depression, Beibuwan Basin[J]. Geoscience, 27(04):915— 924(in
Chinese with English abstract).

Li

-

Xianping, Yu Xinghe, Li Shengli, Zhang Ruifeng, Tian Jianzhang,
Zou Min, Li Ruijun, Liu Wei. 2011. Characteristics of sedimentary
facies of the Member 1 of Paleogene Shahejie Formation in
Shenxian Sag, Jizhong Depression[J]. Journal of Palacogeography,
13(03): 262—270(in Chinese with English abstract).

Li Xuejie, Wang Pinxian, Liao Zhiliang, Chen Fang, Huo Zhenhai.
2008. Distribution of clastic minerals of surface sediments in the
western China Sea and their provenance[J]. Geology in China, 35
(1): 123—130(in Chinese with English abstract).

Li Xushen, Gan Jun, Zhang Yingzhao, Yang Xibin, Deng Yong, Xu
Xinde, Wu Yangyu. 2015. Hydrocarbon regularity and exploration
prospects of fault lacustrine basins in western South Chnian Sea[J].
China Offshore Oil and Gas, 27(04):22— 29(in Chinese with
English abstract).

Liu Xinying, Yu Shui, Tao Weixiang, Hu Xiaolin, Hao Lihua. 2012.
Filling architecture and evolution of Upper Miocene deep— water
channel in congo fan basin[J]. Earth Science— Journal of China
University of Geosciences,37(01): 105— 112(in Chinese with
English abstract).

Lu Lin, Wang Qihao, Huang Jianjun. 2007. Structural evolvement
history of Weixinan and Haizhong depression in Beibuwan basin
during Cenozoic Era[J]. Offshore Oil, 27(01):25— 29(in Chinese
with English abstract).

Song Fan, Qiu Longwei, Su Nina, Xu Ningning, Zhou Peng. 2016.
Feature and evolution of sedimentary facies in the second member
of Paleogene Shahejie Formation in Bonan Subsag, Bohai Bay
Basin[J]. Oil & Gas Geology, 37(04):499— 508(in Chinese with
English abstract).

Sun Wei, Fan Tailiang, Zhao Zhigang, Wang Hongyu, Gao Zhiqian.
2008. Paleogene sequence stratigraphy and sedimentary system in
Waushi Sag[J]. Natural Gas Industry, 38(04): 26— 28(in Chinese
with English abstract).

Tan Chengpeng, Li Mao, Yu Xinghe, Li Shengli, Cheng Yuehong.
2012. Sedimentary microfacies in the first member of the
Liushagang Formation in southwestern Weizhou depression[J].
Sedimentary Geology and Tethyan Geology, 32(01): 62— 71(in
Chinese with English abstract).

Tao Li, Zhang Tingshan, Dai Chuanrui, Li Qiuhu, Li Bin. 2010. The

sediment source of Ist Member of Taizhou Formation in Baiju

depression, Subei basin[J]. Geology in China, 37(2): 414—420(in

Chinese with English abstract).

http://geochina.cgs.gov.cn H1E LT, 2017, 44(3)



$ 445 34

PINRAT : JCAR I F 5 7 I 2R DX ARt i — BOK HE RS B — A DT CRURAAE 497

Wang Jiangang, Hu Xumian, Huang Zhicheng. 2008. Provenance
Analysis of Late Cretaceous— Early Eocene Sandstones in the
Sangdanlin Area, Southern Tibet[J]. Acta Geologica Sinica, 82 (01):
92— 03(in Chinese with English abstract).

Wang Kaiyan, Xu Qingyan, Zhang Guifang, Cheng Moucun, Li Peihai.
2013. Summary of seismic attribute analysis[J]. Progress in
Geophysics, 28(02):815—823(in Chinese with English abstract).

Wang Song, Li Shuangxing, Yang Dongdogn, He Gang, Zhao Daqian.
2012. Compositions of Carboniferous— Triassic clastic rocks in the
southern margin of the Tianshan, Northwest China: Implications
for the evolution of the provenance tectonic attributes[J]. Acta
Petrologica Sinica, 28 (08):2453— 2465(in Chinese with English
abstract).

Xiao Jianxin, Sun Fenjin, He Naixiang, Liu Ruier, Li Jing. 2008.
Permian Shanxi Formation and Member 8 of Xiashihezi Formation
in Ordos Basin: Palacogeography and catchment area for sediments
derived from north and south provenances[J]. Journal of
Palacogeography( Chinese Edition), 10( 4): 341— 354(in Chinese
with English abstract).

Yang Haichang, Liang Jianshe, Hu Wangshui. 2011. Structural features
and impacts on hydrocarbon accumulation in Wushi Sag[J]. Journal
of Southwest Petroleum University, 33(03):41—46(in Chinese with
English abstract).

Yao Zongquan, Yu Xinghe, Gao Yang, Ma Cong, Wang Jin, Huang
Dingjie, Sun Le, Huo Jianhua. 2017. Application of multiple
seismic attributes matching technology in mapping coare—grain fan
deposition: a case from Triassic baikouquan formation member 2 in
Ma 131 area[J]. Acta Sedimentologica Sinica, 35(2): 371—380(in
Chinese with English abstract).

Yin Senlin, Chen Gongxiang, Zhang Ling, Luo Yingchun, Wang
Chaoping. 2016 . The controlling effect of lithofacies architecture
on high quality tight sandstone reservoirs: A case study of second
member of the Upper Triassic of Xujiahe Formation, western
Sichuan Depression, China[J]. Natural Gas Geoscience, 27(07):
1179—1189(in Chinese with English abstract).

Yu Changging 2011. The application of seismic attributes variance
analysis method for oil and gas detection in Tazhong area[J].
Geology in China, 38(4): 1061— 1065(in Chinese with English
abstract).

Yu Xinghe, Li Shengli, Li Shunli. 2013. Texture— genetic
classifications and mapping methods for deltaic deposits[J]. Acta
Sedimentologica Sinica,31(05): 782—797(in Chinese with English
abstract).

Yu Xinghe. Clastic reservoir sedimentology [M]. Beijing: Petroleum
Industry Press, 2008: 142—152(in Chinese).

Zeng Xiaoming, Zhang Hui, Peng Song, Zhou Zhan, Wang Lei, Xie

Jing. 2015. Sedimentary characteristics and evolution of the 2nd

Oil Series in the 2nd Member of Liushagang Formation in
Weizhoul2— A Oilfield[J]. Acta Sedimentologica Sinica, 33 (01):
153—-159(in Chinese with English abstract).

Zhang Jianxin, Hu Desheng, He Weijun, Dang Yajun, Liu Ping. 2015.
Development characteristics of sedimentary system and control
factors analysis of the third member of Liushagang Formation in
eastern Wushi Depression, Beibuwan Basin [J]. Geological Science
and Technology Information, 34(05): 8— 15(in Chinese with
English abstract).

Zhao Jun, Hong Qingyu, Dong Weiliang. 2001. Analysis on material
sources and palacogeographic landscapes of Weixinan sag[J].
Petroleum Exploration and Development, 28(05):25— 28(in
Chinese with English abstract).

Zhao Junying, Luo Jinglan, Lei Xiaolan, Guo Yunde, Wang Yongdong.
2007. Provenance analysis of the Sixth Member of the Yanchang
Formation in the Yangjiayuanze oil prospect area, Zichang oilfield,
Ordos basin[J]. Geology in China, 34(3): 422—429(in Chinese with
English abstract).

Bt 32 2% STk

FIRAE, 2= HER, 3k, ShATRY , 2530, 20113504 g b FE 4ok 131
ARG B = By i IREE & T[] P E BT, 38(2): 384~
392.

RSN SO SN, SRR, A . 2015 0H I 12— A 0l O B
I I TORRAE S AR [D]. DORR=A4R,33(01):153—159.

WRASLL, SO, ) S, 42 sk, DEENI. 2009. SRR 22 Wi 7
WG —h B GR ARSI A R, 110 6) - 629—
640.

SREEBR, SRR, (TR, ARG, 5. 2007, B LRP G—T
LG b = A N 8 Sk J2 7 M )2 2= 58 (0], h LT, 34(4): 628—
635.

. 2014, 147 B R i A S s R AL (D). v [ 7 9 R 2 (A
Rl RN

SATEE, XS 58, sKERT, A UE, T D4, 2016. A M AR X ik &
W7 24 22 48 55 il AUBORE. TG R AT R 24 CE SR BRI, (04):
27-36.

EABK, B AUk, RT3, IR, KU, 2016. B MEAL VS A b 2 A7 1]
I PR G 3= 4 PR 35 15 RS 2 ). VAR b B A5 508 DU 20 MR, 36(02):
121-127.

R0, ARER, 2, T4, B /NI 2013, b 4 3 VY e 1116
T 11 X0 — B = AN UTBURRAE B das il B 3£ 0], B R, 27
(04):915-924.

A, T4, AR, SR, AL, ARAK, 2EEGZE, XIE. 2011
S ) B R L T 4 o 30T 2R VDT B A D — BEUUR AR AR (). v b
P4, 13(03): 262—-270.

2R, TR, sk, sKEsHr, B vk, B, BB, R 2015.
TV S S 1 Sl T I 080 9 AR SR AT SR SR (0], DA |

http://geochina.cgs.gov.cn H1E LT, 2017, 44(3)



498 el [

b Ji 2017 4F

7R, 27(04):22-29.

RO, VRSN, BIRE R, BRDT  fE IR, 2008, R iff 19302 U0
WRIE T 050 A R S IR [I]. h B R, 35(1): 123-130.

XIGHEE, FoK , B4R A2, RS2 4. 2012, WISE R 7 b Ao
TRIK K I FEBA5H R R AR (D). SR Bl —— o [ 3 B K2
242, 37(01): 105-112.

FERR TR, BEHEZE. 2007 L0 73 T P R AT R R A AR
Je s b A R [T). VAN, 27(01):25-29.

K ERBEA , S0 WeI, 177, NG 201 6. hivas 2 b i i v B iy 30
U 2 Z BEO TR AR AR B Ak [J]. A 5 R AR b, 37
(04):499-508.

IV B RGN, T2, AR AT 2008, 40 MG T R 2T
2 B TRUWR R [I]. RERS T, 38(04): 26-28.

TERRMY , 2=, T 2400 2R R0 2. 2012, 374 g TR TN 11 X
T L T i AL I — B TR AR R AR (], DO R 0 b 5, 32
(01): 62-71.

VeI, SR AE 11, S A% 0, 2ERk48, 2Rk, 2010. JRb 2 1 90 [T FE 280
2 — BRI AT I]. o E LS, 37(2): 414-420.

TR AR, BRI 2008. 5 S AU DR g T — A b
FIRIX ST [I]. HUBTE AR, 82 (01):92— 03.

FIFHE ARG E IS BERAF , 22500, 2013, Hu Jm P o TR
ZEAR[T]. HERYFRFEE, 28(02):815-823.

TN ZERUN, A (T R T, 2012, RINR AW AR——F
TR A B X R X R Ml 15 S P 7R [0]. S 4R,
28 (08):2453-2465.

R, PV AT RE X B, 2R, 2008, SRR B A S R

INPEAE R A g PG 8 Brm b iR TG K X 5y R ).
W LA AR, 10( 4): 341-354.

A B W EEIK. 2011, 2 7 TUT A R el R E R R il A
RS2 [T]. PURA A1 A2 4k (A AABRRERR), 33(03):41-46.

Whos 4, T4, IH , S, Tk, BT IR R AR 2017, MR
22 JEVERL A B AR TR R = A PN ITURUAH 1] 2 i o 74 1 —— LA
31X R B A B DO AER, 35(2): 371-380.

ENFRAR, BRASTE 538, Wil FR  TEBF. 2016, HHI RN SCE D A
P2 B 4 i 4 FH—— L1 PG 3 200 — B 9 [0]. SRR
BRBIE, 27(07):1179-1189.

FH T 2011 Tl AR A 1l 7 S M 25 A AT O v —— R
H DX R[], H LB, 38(4): 1061-1065.
F2L, ZEHER], 22 I0R]. 2013, = fA PN TURR A 2544

7 [0]. 0TR4R,31(05): 782-797.

T2, 2008, T A FR I AAE 2 DU MY, b ot A Tolk 1 i
i, 142144,

T 24, 2008, B 5 R I A2 UUBREE M. b5t A0 Tolk R
., 149-152.

SREHT, ST AT A S XS 2015 AUHR T A A M R
D = B URUAR 2 & T AR R4l DR 28 3 T 0], b SRR 141,
34(05): 8-15.

AL, PEPC R TR R 2001, JbRE IE PG g B U5 ) Bt 3
SO AR 5T &, 28(05):25-28.

BRE, DL, T, FEE , TIKAR. 2007, SP/RZ Wb T K
T A SR PR XA 6 MU A3 AT (0], P ISR, 34(3): 422-429.

SR e s]

http://geochina.cgs.gov.cn 1 [E 11T, 2017, 44(3)



