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Controlling factors on the effectiveness of turbidite fan reservoir of the Meishan Formation, Qiongdongnan Basin
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Abstract: The turbidite fan of Miocene Meishan Formation in Qiongdongnan Basin is one of the main contributors of natural gas in the area. To
increase the natural gas reserve and production in this area, the sedimentary mechanism, the controlling factors and prediction methods were
studied. According to a large number of DST, geological fluid sampling, core and rotary sidewall coring measured data, and relevant enterprise
standards, the turbidite fan reservoir of the could be divided into four levels of grade: high-quality, good, effective, and tight. The four levels
correspond to high production, commercial production capacity, merely productive capacity, and dry layer. Results show that the type of
turbidite fans and its internal composition, bottom current reformation, and reservoir effectiveness are key factors on reservoir prediction
success. Fault-terrace basin floor fans, basin floor fans cut by canyon, and integral basin floor fans are three types of relatively good reservoirs;
and bottom current reworking is important to improve the reservoir of middle fan and outer fan in open flow environment. For the basin floor
fan cut by canyon, the lithological side seal needs to be focused in the future. For the integral basin floor fans, the reservoir pinch out shall be
considered too. At present, the rate of reservoir prediction of the Meishan turbidite fans in this area is very low. The methods developed in this
study shall be of great value to improve the success rate of reservoir prediction.

Key words: turbidite fan; reservoir; main controlling factors; reservoir effectiveness; Meishan Formation; Qiongdongnan Basin
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Fig.1 Distribution of submarine fan of the Meishan Formation and stratigraphic sequence of the Neogene in the Qiongdongnan Basin
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Fig.2 Pictures of turbidite thin-sections in the Meishan

Formation, Qiongdongnan Basin
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Fig.3 Relationship between reservoir physical properties and burial depth of turbidite in the Meishan Formation, Qiongdongnan Basin
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Fig.4 Cross plot of porosity and permeability of turbidite
sandstones from core and rotary sidewall coring hole of the

Meishan Formation in the Qiongdongnan Basin
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Fig.7 Variations in porosity and permeability of turbidite fan in the Huangliu and Meishan Formations in coring section of the well A-7
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Table 3 Measured physical property data of submarine fan reservoir of Well A-8
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Fig.8 Identification marks of turbidite fan reworked by bottom
currents in the Well A-1

A:3795.66m, flattening bedding, mudstone bifurcation and grain
orientation; B: 3795.7m, animal burrow and feeding tracks that reworked by

bottom flow.
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Fig.10 Seismic attribute of the root mean square amplitude of the

basin floor fan B
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Table 4 Measured physical property data of submarine fan reservoir of Well B-1

FeEE LS JER Gk
Fro
REE/m At R FLBRSE % BEZR/(107um’) 523 FLBREE/% BE2/(107im?) FE R 26 B AL 4%
6.7 <0.05
[y L pr7d
1 3899 b o1 8.17 B 6 0.0438
2 3950 A 186 4.61 LF-ARLIT 17.9 4.85 )
18.4 13 S
16.1 2.08 X i
FHTD i . . .
3 3968 WA 156 185 45 15.7 2.46
4 3980.5 b 14.7 0.88 BB 15.2 2.79 5
i3 i
TR . :
50399 i 13.6 1.89 SR 12.8 2.19
bisk e =y
FrRE %
EEEHE
6 4002 thib 16.1 1.4 1At 15.7 1.77 i
7 4017 HAWE 14.7 0.5 AR 14.7 0.75




HA3EE I

T, S UK R A L 2 e B 2 A PR R R AT 2R 23 A 165

R, WE T BB HE, 52 B-1
BV FAT A DA B AT AN, 18T R A S 174
R o

4 ZEip 5

(1) Z5U7R o A A L ] e R R 1 TR AT 50K 22
S, FLUdBR B i 2 W 1 B A2 B BT R b, ik 32 B
WU TR AL B RIS TY P TR B LA B
U AR o B e 2 R % HC A AR 2 L RS
S SR R o o BUARGE SR R R EE N R R
A7 T U 1 D42 I MR 0 0 R LG B A 25
D)0 TR T2 LR B s -0 2 AR RS 7 1 ek R A
L WA KT, 5 IS B K T B =, N B il
JEAR TR 3 A, A TR I 5 Z3 B0 X, JiR U e i
R YRR | SO FLBE N BE, W AR T AR

(2) g Ly 2H oy BRURR i 2 BSAT 20k T B O T
Ea e IS Wt Dl W Ryl TR T R A 2R )
U Wk 2 T SEURTH A G IR AT DA LA 50 T
I 1l 2 3, e B BT 2R 1) 5 34 2 S P
PRV J80 8 DB, A5 1) A 200 1) T 2 4 A 5 i T 2 e
R B i J2 BLTECAT R P I 18 D B B A

£ 3Lk (References)

(1] T FOKEIWE)Z: ARG P Rk R I, IR
#%,2012,30(4): 646-653. [WANG Zhenfeng. Important deepwater
hydrocarbon reservoirs: the central canyon system in the Qiongdong-
nan Basin [J]. Acta Sedimentologica Sinica, 2012, 30 (4) : 646-653.]

(2] fRSIA, BRER, PhEM, 5. MiEvE LR G K TR 2 A 34 A
FRAE (7], SRR b [ MUK 2724, 2012, 37 (4) : 627-634. [XIE
Xinong, CHEN Zhihong, SUN Zhipeng, et al. Depositional architec-
ture characteristics of deepwater depositional systems on the continent-
al margins of northwestern South China Sea [J]. Earth Science:Journ-
al of China University of Geosciences, 2012, 37 (4) : 627-634.]

(3] ZglF, BIIE, J5 3. JET 88 R O I TR D RITREHAR &
Fouth AHE R SCLI). SRR, 2020, 27(6) = 30-37. [LI
Jianping, LIAO Jihua, FANG Yong. New understanding of deep-water
gravity flow deposition and its significance in petroleum geology based
on outcrops and cores [J]. Petroleum Geology and Recovery Effi-
ciency, 2020, 27 (6) : 30-37.]

(4] BRBE, BEZ, THECE, 5. BURR G m R 2 i 2 2R T 0]
HUERB 2 b E 5K 22 224), 2001, 26 (1) : 59-66. [WEI Kuisheng,
CUI Hanyun, YE Shufen, et al. High-precision sequence stratigraphy
in Qiongdongnan Basin [J]. Earth Science:Journal of China Uni-
versity of Geosciences, 2001, 26 (1) : 59-66.]

[5] Xie X N, Miiller R D, Ren J Y, et al. Stratigraphic architecture and

evolution of the continental slope system in offshore Hainan, northern

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

South China Sea [J]. Marine Geology, 2008, 247 (3-4) : 129-144.
RIS, R R AR KRR RET AT 0], TIRAR,
2009, 27(5) : 922-930. [WU Shiguo, QIN Yunshan. The research of
deepwater depositional system in the northern South China Sea [J].
Acta Sedimentologica Sinica, 2009, 27 (5) : 922-930.]

i, AR, ZEER, 55 BURH GRS MG RHIE S il
HhaRds 1 0], AR 577 %, 2011, 38 (5) : 560-569. [LEI Chao,
REN Jianye, LI Xushen, et al. Structural characteristics and petroleum
exploration potential in the deep-water area of the Qiongdongnan
Basin, South China Sea [J]. Petroleum Exploration and Development,
2011, 38(5): 560-569.]

e, ff>1AR, B, 4. 37 T B R K AR A4 R S HL AR
AL V], HERRRE e R K 2244k, 2011, 36 (5) : 905-913. [HE
Yunlong, XIE Xinong, LU Yongchao, et al. Architecture and charac-
teristics of mass transport deposits (MTDs) in Qiongdongnan Basin in
northern South China Sea [J]. Earth Science:Journal of China Uni-
versity of Geosciences, 2011, 36 (5): 905-913.]

Shanmugam G. Submarine fans: a critical retrospective (1950-
2015) [J]. Journal of Palacogeography, 2016, 5(2): 110-184.
Posamentier H W, Kolla V, X4k, RKMTITRRZEA (1], v
i, 2019, 37(5): 879-903. [Posamentier H W, Kolla V, LIU
Huagqing. An overview of deep-water turbidite deposition [J]. Acta
Sedimentologica Sinica, 2019, 37 (5) : 879-903.]

ARSI, XURE, BB, KT TR B 70 55 IR ARG S UIT St e
(J]. HhERF}2E3ERE, 2020, 35(2) ¢ 124-136. [FU Hanpu, LIU Qun,
HU Xiumian. Review on subaqueous sediment gravity flow and sub-
marine fan [J]. Advances in Earth Science, 2020, 35(2): 124-136.]
Chen H, Stow D A V, Xie X N, et al. Depositional architecture and
evolution of basin-floor fan systems since the Late Miocene in the
Northwest Sub-Basin, South China Sea [J]. Marine and Petroleum
Geology, 2021, 126: 104803.

T, NI, WA, S GOKE D IRTAWLIE R GR AR
HEGih FER BRI (7] o i B, 2021, 33 (1) = 23-31. [LI
Jianping, LIU Ziyu, XIE Xiaojun, et al. New understanding of deep-
water gravity flow deposition mechanism and its application in the dis-
covery of G oilfield in North Sea [J]. China Offshore Oil and Gas,
2021,33(1):23-31.]

Reading H G, Richards M. Turbidite systems in deep-water basin mar-
gins classified by grain size and feeder system [J]. AAPG Bulletin,
1994, 78 (5) : 792-822.

Scott R A, Smyth H R, Moton A C, Z5. J S #h#RF K& TR iR
BEFCIMI. ZRER, 2RI, B, 46 9. Jbat: ik Dol At
2018: 1-472. [Scott R A, Smyth H R, Moton A C, 2. WIS BT &
TR IR 7E IM . ZE R, ZRIG0R], B, 553, dbat: Al L
b AR, 2018: 1-472. [Scott R A, Smyth H R, Moton A C, et al.
Sediment Provenance Studies in Hydrocarbon Exploration and Produc-
tion[M]. LI Shengli, LI Shunli, SHAN Xin, et al, trans. Beijing: Petro-
leum Industry Press, 2018: 1-472.]

Shanmugam G. Deep-Water Processes and Facies Models: Implica-
tions for Sandstone Petroleum Reservoirs[M]. Amsterdam: Elsevier,
2006: 1-474.

Chen H, Xie X N, Mao K N, et al. Depositional characteristics and


http://dx.doi.org/10.1016/j.margeo.2007.08.005
http://dx.doi.org/10.1016/j.jop.2015.08.011
http://dx.doi.org/10.1016/j.marpetgeo.2020.104803
http://dx.doi.org/10.1016/j.marpetgeo.2020.104803

166

T M S5 5 1 20 M S

2023 4F 6 A

[18]

[19]

[20]

formation mechanisms of deep-water canyon systems along the north-
ern South China Sea margin [J]. Journal of Earth Science, 2020,
31(4): 808-819.

Purvis K, Kao J, Flanagan K, et al. Complex reservoir geometries in a
deep water clastic sequence, Gryphon Field, UKCS: injection struc-
tures, geological modelling and reservoir simulation [J]. Marine and
Petroleum Geology, 2002, 19(2): 161-179.

Mayall M, Jones E, Casey M. Turbidite channel reservoirs — Key ele-
ments in facies prediction and effective development [J]. Marine and
Petroleum Geology, 2006, 23 (8) : 821-841.

FRR, EHgA, DR, 55 RKTURIIEN 72 HLH RS2 ], i
23, 2007, 25(4) : 495-504. [WANG Yingmin, WANG Hairong,
QIU Yan, et al. Process of dynamics and its response of deep-water

sedimentation [J]. Acta Sedimentologica Sinica, 2007, 25 (4) : 495-

[21]

[22]

(23]

504.]

Brackenridge R E, Hernandez-Molina F J, Stow D A V, et al. A Plio-
cene mixed contourite-turbidite system offshore the Algarve Margin,
Gulf of Cadiz: seismic response, margin evolution and reservoir im-
plications [J]. Marine and Petroleum Geology, 2013, 46: 36-50.
Alonso B, Ercilla G, Casas D, et al. Contourite vs gravity-flow depos-
its of the Pleistocene Faro Drift (Gulf of Cadiz): sedimentological and
mineralogical approaches [J]. Marine Geology, 2016, 377: 77-94.
R, BRR, 2, 4E BURE A RS RS R 1.
PR 5 28 DY 0 bR, 2009, 29 (4) @ 85-93. [SU Ming, LI Junliang,
JIANG Tao, et al. Morphological features and formation mechanism of
central canyon in the Qiongdongnan Basin, northern South China
Sea [J]. Marine Geology & Quaternary Geology, 2009, 29 (4) : 85-
93.]


http://dx.doi.org/10.1007/s12583-020-1284-z
http://dx.doi.org/10.1016/S0264-8172(02)00003-X
http://dx.doi.org/10.1016/S0264-8172(02)00003-X
http://dx.doi.org/10.1016/j.marpetgeo.2006.08.001
http://dx.doi.org/10.1016/j.marpetgeo.2006.08.001
http://dx.doi.org/10.1016/j.marpetgeo.2013.05.015
http://dx.doi.org/10.1016/j.margeo.2015.12.016

	1 梅山组浊积扇储层特征
	2 储层主控因素分析
	2.1 沉积物来源
	2.2 海平面变化
	2.3 浊积扇类型及内部构成
	2.4 底流改造

	3 储层有效性分析
	3.1 富泥峡谷充填侧封
	3.2 储层上倾尖灭

	4 结论与建议
	参考文献

