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Abstract: The southern margin of South China Sea (SCS) has abundant hydrocarbon resources. Based on high— resolution 2D
seismic data, the authors conducted the research on various focused fluid flow systems and their seismic response, implications for

hydrocarbon accumulations with the purpose of understanding the characteristics and their relations with hydrocarbon. Diverse
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focused fluid flow systems were identified, such as mud—diapir/mud—volcano, gas chimney, pipes and the focused flow fluid related
fault. Different seismic characteristics are shown for these focused fluid flow systems, which include gas—bearing high—amplitude
anomalous field, low—amplitude chaotic reflection, and “drop—down”/ “arch up” reflections considered to be recognition marks of
focused fluid flow systems that appear frequently. Focused fluid flow systems were affected by tectonic movement and
sedimentation factors and were closely related to the deep high temperature and high pressure plastic fluid. Focused fluid flow
systems were preferentially developed in the weak part of the strata. Focused fluid flow systems and associated faults and fractures
were often used as transport channels for hydrocarbon accumulation zones. Moreover, the strong dissolved fluid and deep
hydrothermal fluid transported by the fluid movement system were beneficial to the formation of reservoirs, especially the carbonate
reservoirs. Focused fluid flow systems not only served as migration passage of hydrocarbons but also could improve reservoirs.

Therefore, they are of great significance for hydrocarbon accumulation.

Key words: South China Sea; margin; focused fluid flow systems; mud diapir/mud volcano; gas chimney; hydrocarbon accumulation
About the first author: YAN Wei, male, born in 1987, post—doctor researcher, engages in the study of carbonate deposits and
reservoirs. E—mail : yanwei021066@126.com.

About the corresponding author: ZHANG Guangxue, male, born in 1965, professor, engages in the study of geology of deep
water oil gas and gas hydrate; E—mail : zhguangxue@tom.com.

Fund support: Supported by Open Fund of MLR key Laboratory of Marine Mineral Resources(No.KLMMR—2017—A— 16)and

Geological Investigation Project of China Geological Survey (No. DD20160155)

1 5 5

H R, B ARG 2h R G oE 24 P A pe il
A6, 3= B2 2D HbRE BRI AR TS 3 R G
T RIS TAE, IO T 2R R AR T
Bl R 48 (R 5 4%, 20035 7K 654 4%, 20065 2% HE A 45,
2009; ff ZEHESE, 20105 FME R 4%, 2014) o 351
IR A A e T RIS RE RN I8 K L A AT B R
4t , it EAF (2015a) X I REUR) 55 70 3 M2 TR}
TSR 2 R, 7 T v 2 Vg R i 50 WG A0 R 0 o S0 B v e
WHEE 1T —F5e Xk ity (sEERIeiekRs) , Jf
KIS FARTE 3 RGEA KB I RIRAKE
/I S &g U i R RS 1915l v s e LA
TR B RGEAT —LEWF 5T, 191 G g BRI
FTE A b X GRS Bl X (AR AR T4, 2010) , 8
At JE B 7 v AR U LA i F X (i AT,
2009) , H7 5 EE IR 75 Hh A% T8 4 L XA 8 KL (g
BuAE, 2012) .

ARG 35 R 4 (Focused fluid flow system ) 7E i
SRR IR KA VIR b T 9 E BRI BT AR
ST TN BIESE TR 48 32 51, DT BRCA T b R =
WA RIS . EHET, X T g T rE S AR TG s R
ST R SEA A T W B, M T R A A S B
Al AR, L R T — 2l A, A CVX A )

MEAH LA EFRHE T F6 ST (& 3a7h<
FE 1 S a7 7 FH 45, TG 3 R GE e 2 it A
TH SR T A i A5 FE 2 AR A (Vahrenkamp et al.,
2004; Yao et al., 2012; Zampetti et al., 2004; David et
al., 2014), 235 LIRg i p TR SR AR R S8 BT
S PUNTAMIS Zh RGERYSEAY , A, T H = KU
FHIE, BIE T IR 3l R GEXHm USRI

2 X

B R TR R P-3 F E— I — R AR A2
OISy iRy N e S UE” ST S NN EE AN /i
A R 2 1 Z2 Y K8 /N, T AR
3.5 x 10° km?, F #J 7K ¥R 1212 m, &£ NW- SE |n]
(Barckhausen et al., 2014; Franke et al., 2014; =} [#
4, 2015b) . R TR AR IR A AE Y R A
NEE THRAZRS, ML RS KRN %,/
AT T 2 HIOM B 2%, 0 pe T p A e T SR A i
(X, 2011), MEGEEMBEETERET T —F
GG A, 05 0 B 6 RE 0 | e A VY
T VA M A SOV L S 3k 6 2l ) T
BRI AR 1Y 25 5k X R EUR T At
JI A Al A AN T i 45 3 A =X R R B B
125 SR CRIFRIA, 2005; fift ) 485, 2015)

WF5E XA, T P Tk T S ol % A e, A0 4 RS B

http://geochina.cgs.gov.cn H1E LT, 2018, 45(1)



454 51

BRI P A% - P A T Tt A TR PRI B e HGh U S 41

Z b, b B 2 b R e A P A b, OB R 4y ol
1000~16000 m . 1000~12000 m2000~11000 m, H
B R TS bR b R A A P A 1) R X
IARTE TR K IX KRR TF 300 m) (1) $Ewi AT
5%, W BE G A JE) 2R i B 2 M, b BRE 5 R i
T oM G2k S G S e G AR 2 ) T R G
— JE 27 el — 4 3 i % (%) AL B B (TR 45, 20035
Wk IR 4F, 2008; fift > AR5, 2015) . B RS BT 2%
YRR G b3t 38 28 13 1y it — i G ) U 4 38
FEAH B b thE— v BT T R T A 3 M B
TH—27 DU 20 PR TR A . T2 L)
B RE AT I T AR IR R B T = AU (s
LA 2000, 5KFTAE, 2003; I 2%, 2015) . mifF
A4 1 32 2h HL AR A, A b AL AR T I A7 3
X e i 32 sh AR VT sk S A g e, O Bl TR
VY 5K T 300 b HGE B 7 AR B R AR R S R R
T M R | ISR 1 3 BT AT Sl R K
A % B AR

3 WG Eh R G BY SORE

ARG 3 R 45 (Focused fluid flow system ) — %

S mmE s

FE MR T R R BIRHE IR R BRI R B
R /W HCIR TR (PN S A, 2014)
TARTE 2 RGAEE R E T AR T8 BRI 17, G 2R
TR it i1 % | i i 2 T E VAR S A 45 . RIS B
ARG % 5B ERAURB A T, i T REE R
R T 1) 32 A% 1) 3 3 TR R, 2 B ARG TR SR e
Ul SR R E T A RTE 2P
JRAEZ R (P R AR, 2014; BT ES, 2010)
3.1 RIRREARA WL

YR T R e L ) s PR MLk A0 2 7 Y S L A
AL, T2 o A () — R AR TG h R GE . W 3 02
TERTR R AT, BR R R SE A IR B/ A i 12
JE (R 7= A 0 28 5 o VR AN AR B Ve s AR
) 17 M2, DR B2 it e e b ofl 2 b J2 19—
FPURR IR 0 TE ] b RS i (Kopf et al., 2010) . 438
Ty 1 130 5 b R nl SRS A, T A e v
Ye I L, T A ) 2 B A S 4 il 2 6 DT 0 JEE e
(R HESE, 2010; PMG RAE, 2014) , JEJRRE K e K
L 7E A ERVI B A0 A T 12, sk 1 L8 Ll 4k
I 900 JE (PARELLAE, 2009)

T 1 T S i 2 U RS R 22 2 A TR b 2 B R HLR

P 1 g T P BT R 5 DX PRI (LD b T P 2 2R P 5 R (TG s R ST TE L )
Fig.1 The location of the study area and seismic profile on the southern margin of South China Sea
(The red labels are the locations of focused flow fluid systems from Fig. 2 to Fig. 5)
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Fig.2 The seismic characteristics of mud diapir in the southern continental basin of South China Sea

a—Mud diapirs in a certain range; b—Single mud diapir
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Fig.3 The seismic characteristics of gas chimney in the southern continental basin of South China Sea
a—Single—stage gas chimney; b—Multi—stages gas chimney
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Fig.6 Schematic diagram of focused flow fluids and associated gas reservoirs on the southern margin of South China Sea
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