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Characteristics of sediment-gravity flows in Red River deep-water fan
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Abstract: The characteristics of sediment-gravity flows of the Red River deep-water fan were researched by core observation
and description of well YC35 according to seismic, cores and logging data of study area. Well YC35 was the only well drilling
the Red River deep-water fan. The types of sediment-gravity flows of the Red River deep-water fan were determined compared
with the typical sedimentation model. The results indicate that the core sediments from well YC35 were the deposition of sedi-
ment-gravity flows in bathyal environment. And several types of sediment-gravity flows were developed in Red River deep-wa-
ter fan, including debris flows, grain flows, liquified flows and turbidity currents, which overlaid on each other. Red River
deep-water fan belongs to the sand-rich fan type, and reservoir developed in this area, which laid the material foundation for
the oil and gas exploration.
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Fig.1 Tectonic unit compartmentalization of Qiongdongnan Basin
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Fig.2 Seismic section cross of well YC35
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Fig.3 Characteristics of the sediment-gravity flows in the core of well YC35
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Fig.4 Three stages of submarine fan cycles in Huangliu group of core of well YC35
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Fig.5 Sediment-gravity flows structure in the core of well YC35

. - P 5 N BRAAR I K 188 TS i B i 52— WL i e 2 5t —

3 YC35 AERATRYENTRER L R s e e oy
e TR Y iR A R B B i A= ), 1
SR UL, KT R s BIGOK R R R TT BCE IR E iR 432802 Walker, Mutti F1 Keller /1953
BUS AR DU E S . VIR E it BRI ] A AR 15 e il R A [l 1) i 25 T8



%3545 % 1M

A K. aTIRKBARYE N RS < 17 -

AT BRI . 2B R IR A2 ) RN
[F Lowe HY2E07 48 %) YC35 FHFUTA Y & )i 2k
RPEAT R4

Lowe 25" 2 AR TUBU — I AR TR & 90 10 i 28
SERRAER A3 R AR (L ARG R R | U TR
I ) F i I (AL 4 2ok U A A I | ORI | B T
i) PRI 1T 1982 AR M T iy 2 B Joh YA AAER 25
JE U R S TS T T X RS R A DR
TR AL B SR — A, FLRSRAE LI 612, A
TR B IR JKARTR A MRS B A K Fnab e
FeILHE IR R A S /N T 30% 5 BEJE IR
Wk B0 U KT A 0 5 %% B A, e ko 1) fr) il 4
FZIL A S IR iR A & & KT 30% 5
KL AR A KRR G 1 e 2% B A, B4l phy kL
() A B4R S 4 DUR R A R /T 30% , B
P ERT 50% s WAL B A AKAIR A 10 5 2%
B, BB LI R ) S8 DU kA 0 i/
T30% WA i R T 50% ; i wab U8 kAR
G B AR BE LA, ER U [R] B T U S, DTAR
HFRP A S KT 50% , B 2SR/ KT 10%
(15% ) [2122] .

woo @ %% om |

e LARAR: 2. SHBIEH; 4058,

SATRBBENRIRL; 6+ 7. 8 BB ML

9. 10, ILUAMEEEEMEAL; 12, 13 ABALTARALH;

RAVEAYE: SHBEREE; R S ha5IHiE;

R,v S, WAESIEIRALT: R, S &R I IE kLT
B6 MAMMENRIREFBEUTEE (I Lowe,1982)

Fig.6 Diagram illustrating the rheology evolution

of sediment-gravity flow ( After Lowe,1982)
AP X YC35 F 38 i 41 O WL, 0

BB O RRFE AT AT, X TR TR
AT T or 28 AU AR O ORI AR I | R
I Joh ARG 23 B i S b IUARA T2
3.1 wERIIR

A W AR V8 A i, DO R AR Y I 9 ) (%K
R EHOK) B DU AL, 38 F POk, JE A v,
Toki iy, H T A i kY, i 7 (a) BT,
PELUR A B8R0 A | 00— S8 R R A8k,
HAPLEE 10 em AR BRI BLJE 8K (K4 1 em,
BA0.5 em) , FEHEJE 15 em &b & B W% 5] 5Y e ik
(K35 em, HHI3 em) PRA KA OHD S, BA
HIRTIEME, 4535 Lowe WTTAY & Sy 28
BT 2 5 A AR UURLE B R JE S R
3.2 BRI

ORE IR LR RL S AT LA el 26 4 B8k, (5
FERA U, HUTR Y i B Z R 2 — R e
[T S RSy =l o o s BRSO B e N =B et
JEHL KT (b) s ALK A D 2 R TR
FRE,KE 3 BRI TR, SRA A RS K
A1 TE BRI JE R WA AR 1 . 5 Lowe
AUTR B ) AR T HE S e o ORI AR
3.3 EULRIAR

WAL T RTR 8D K AR A 00 25 B A, i i
FUBR R Sy S8, HERH R FURL S i D 2 AR
W W 5 45 B AL, etk sl 2 A K A4
1, AR 1 R ARG 2 —, LSRR,
K7 () i, atELUR A @A S 3, BORLAL 73
Pl SR A N F, KB BRWE ., 5 Lowe BT
T 7 i SRR L5 e A A iR
3.4 MR

LRI TN (W N 1 e (OIS 7 s A R
Lowe ™ ARAE TR v 245 e 30 40 3 Sk {1 2% B8 b 3t
2 B B

I 25 ol 3 ) MR TR R AE Ay LA LR 1 i T
G, A-B-C-D-E 5 ANELE 0 J2 BOR B, JECHS il 1
Z PR PR 8GE B0 A 2 B (A B , B
TTEUZ M 5B (B Br) , A BUZ R B F% 8UZ IR
MK SOR - b 5 )2 B (C B, BTS2 8
WAZB (D B, TSR A POR U5 B (E B
PR R T SR B I e 81 FLR R R R B,
WE 7(d) BN, ARBSA O B TR & & #1 P51 1)
A B .C.D.E B, 090 ARG B

EEEMRFEELET S S RULEL, WK 7(e)
JIi7 4. 809 64 ~ 4. 81035 km 2 & F K A 44165k



- 18 - T E G HKFFIR(ERAFR)

2011 52 A

EUURR R AT B R A A W AT T RN
KB BRXGEASE T 7E 4. 80985 km AMBR AT R

(a) W i

4 % i

(1)YC35 HHULBERE 3 BIBKmUiE; k&
ZFP RN E D IR TR A, ik AR R B e |
BRR A 3  FE AT YC35 I C-M RIFE 5 WLt
GERE— IS T YC35 Hn DU Y Sl ~F Tk i IR 5
THEIRI,

(2) LUK i K T 28 Pl 2 B0 3
ALFEWE B I ORI | R AT L R 2 e R I
I S AT E S AL,

(3)YC35 0 I B S -1 48 B 213N IR
K & T & B AR R K LTI IK
FR3E— RIS R AR T S

SENW:

[1] KUENEN P H, MIGLIORINI C I. Turbidity currents as a
cause of graded bedding[ J]. Journal of Geology,1950,58
(2) .41-127.

[2] BOUMA A H. Sedimentology of some flysch deposits: a
graphic approach to facies interpretation [ M]. Amster-
dam: Elsevier Pub Co,1962.168.

[3] WALKER R G. Turbidites and submarine fans[ C]//
WALKER R G, JAMES N P. Facies models: response
to sea level change. Canada: Geological Association of
Canada, 1992 :239-263.

[4] WALKER R G. Facies, facies models, and modern stra-
tigraphic concepts[ C]//WALK ER R G, JAMES N P.
Facies models: response to sea level change. Canada:Ge-
ological Association of Canada,1992.1-14.

(5] &b/ BRIEBE, X500, 45, BOK TR RO 58 BUIR

L[], F5Rhi <R, 2008,15(2) :1-6.
HAN Xiao-feng, CHEN Shi-yue, LIU Bao-hong, et al.
Present research status and forecast about deep-water dep-
osition[ J ]. Special Oil & Gas Reservoirs,2008 ,15(2) :
1-6.

(o) #Ab i
7 YC312 HERANMRMENRAER
Fig.7 Types of sediment-gravity flow of Huangliu Group in well YC35
(6] ZRAfbbk, sk, sk, R TEE AR Rl G 4 b vih U
BRI ST (1], Aih=E42,2008,19(1) :1-9.
ZHU Wei-lin, ZHANG Gong-cheng, GAO Le. Geological

R, 1 em, 5 Lowe BYUTTRY) & J1 2 Y
BT FU 5 R A e 4 B U DR

(d) ik JE e 0L

characteristics and exploration objectives of hydrocarbons
in the northern continental margin basin of South China
Sea[J]. Acta Petrolei Sinica, 2008,19(1) :1-9.

(7] ZRETE M 2R, 2. F AL O 1 4 4
GrAT SR M ] Jb s B R, 1997,

(8] BT, ob [T i & i A T A4 36 3 3l A O e
[J]. A5 RIAHT,2004,25(2) :133-138.

GONG Zai-sheng. Neotectonic movement and hydrocar-
bon accumulation in petroliferous basins, offshore China
[J]. Oil & Gas Geology, 2004,25(2) :133-138.

(9] A5, BN, INAR L, A% F VA A A B 7R e 4 il <

AL Koz TR S B R TT 1) 2 [ 0] A7 il B PR
53t % ,2006,33(1) :53-58.
HE Jia-xiong, XIA Bin, SUN Dong-shan, et al. Hydro-
carbon accumulation, migration and play targets in the
Qiongdongnan Basin,South China Sea[ J]. Petroleum Ex-
ploration and Development,2006,33 (1) ;53-58.

[10] i, BEk, TR, 55 B ALaR g b vh X

T3z SR RO 5 AR U S Tl [T ). il
#%,2006,27(4) :12-18.
HE Jia-xiong, XIA Bin, WANG Zhi-xin, et al. Hydro-
carbon accumulation and exploratory orientation in the
western marginal basin of the northern South China Sea
[J]. Acta Petrolei Sinica, 2006,27(4) :12-18.

(11] Ay, =06, it /K, 4.t SRR Rt e 5

P TR BT [ ], KRR ekR}7 2006,
17(6) :748-752.
HE Jia-xiong, XIA Bin, SHI Xiao-bin, et al. Prospect
and progress for oil and gas in deep waters of the world,
and the potential and prospect foreground for oil and gas
in deep waters of the South China Sea [J]. Natural Gas
Geoscience, 2006,17(6) :748-752.

[12] Ao, i/t , Bk, 4. me T b 7 300 % 2 st it < 480
PRIUIR 55 TR K BT IR AT 5 [T ], sk B2 o



%3545 % 1M e

A F IR IR E S RS A - 19 -

(13]

[14]

[15]

[16]

2007,22(3) :261-270.

HE Jia-xiong, SHI Xiao-bin, XIA Bin, et al. The satus
of the petroleum exploration in the northern South China
Sea and the resource potential in the deep-water areas
[J]. Advances in Earth Science,2007, 22 (3):261-
270.

TR BRI, W A BURE b RS iR 25
BOSA T, AT 5 DU 20, 2009, 29(4)
86-92.

SU Ming, LI Jun-liang, JIANG Tao, et al. Morphologi-
cal features and formation mechanism of central canyon
in the Qiongdongnan basin, northern south China Sea
[J]. Marine Geology & Quaternary Geology, 2009, 29
(4) :86-92.

AN, RIGAS, B et B RS A I — R
AP ZPARAU)E )] HBRETT, 1999,
45(5) :515-520.

LI Jie, LIN Chang-song, CHEN Ping-fu.
Change and Sequence chronostra-tigraphy of the Yingge-

Sea Level

hai-Huangliu Formation in the Qiongdongnan Basin[ J].
Geological Review, 1999 ,45(5) :515-520.

BOUMA A H, DEVRIES M B, STONE C G. Reinter-
pretation of depositional processes in a classic flysch se-
quence ( Pennsylvanian Jackfork Group ), Ouachita
Mountains, Arkansasand Oklahoma: Discussion [ J].
AAPG Bulletin, 1997 ,81(3) :470-472.

TGP, B AL, AT 4. TURRA H ) IR K 2 S
UURRZL 5 830 P 51 Z A PESRT [0 ] YEDUA il 2 Be o

(17]

[18]

[19]

(20]

[21]

(22]

iz, 2001,23(1) :1-5.
ZHANG Xing-yang, LUO Shun-she, HE You-bin. De-
posit assemblage of gravity flow and traction current in
deep wate—a Study of the multiple interpretation of the
Bouma sequence[ J]. Journal of Jianghan Petroleum In-
stitute, 2001,23(1) :1-5.
MIDDLETON G V, HAMPTON M A. Turbidites and
deep-water sedimentation [ M ]. United States: Pacific
Section SEPM publication, 1973 .1-38.
MIDDLETON G V, HAMPTON M A. Marine Sediment
Transport and Environmental Management [ M ]. New
York: John Wiley, 1976.197-218.
WALKER R G. Deep water sandstone facies and ancient
submarine fans; models for exploration for stratigraphic
traps[ J]. AAPG Bull. , 1978,62(6) :932-966.
MUTTT E, TINTERRI R, REMACHA E, et al. An in-
troduction to the analysis of ancient turbidite basins from
an outcrop perspective[ M ]. United States: The Educa-
tion Department of the AAPG, 1999.39-61.
LOWE D R. Grain flows and grain flow deposits [ J].
Journal of sedimentary petrology, 1976, 46 (2) . 188-
199.
LOWE D R. Sediment gravity flow II . depositional
models with special reference to the deposits of high-
density turbidity currents [ J]. Jour Sedi Petrol, 1982,
52(1):279-297.

(%% HhEK)



