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Features and controlling factors of BSR in Shenhu area, South China Sea
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Abstract: The high-resolution seismic reflection profiles from gas hydrate drilling zones of Shenhu area

in South China Sea were interpreted precisely so as to analyze the features and the controlling factors of

BSR (Bottom Simulating Reflector). It has been concluded that gas hydrate and BSR are closely related.

In the study area, BSR is characterized by multi-axes and is discontinuous. The amplitude of BSR is

mainly controlled by the free gas underneath the base of gas hydrate stable zone. BSR in Shenhu area

might be influenced by the vertical combination of gas hydrates of different origins.
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Fig. 1 Seismic profile across sites 994, 995 and 997,
Blake Ridge drilled during ODP Leg 164
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Fig. 2 Seismic profile across site A,

Shenhu area of South China Sea
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Fig. 3 Seismic profiles with and without gas hydrate, Shenhu area of South China Sea
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Table 1 Comparison of BSR features among gas hydrate areas such as Blake Ridge, Hydrate Ridge and Shenhu area

Fa s H KEYZ KEYZ N .

1 IX K /m FLBE /m VR /m WO T S G KEWKE  BSR HHE
1T & 3 000 450 260 25 4% 7L A= W) B PR %
KA it 1 787~1 260 160~250 70~150 25 4R AL A W) LA Tk 7
NS, _ _ J BSR [ftiE al N R,
ol AR v 35k 980~1 680 120~350 10~33.5 2 4t e P

L2 B UM G, M PP 22 B T S U2 h se 3
TR CBLFE SO A 5 LA, 8 5 TUBUZ B9 4 (5
WD A L AL BR R E R DR R B

2007 4F , OISR K45 T 8 LK A WEi I
i e, Horp OB A A R DL A 4R i
2ok FIWT, @ X 8 KAWL A RN
Wi 2 i o BT AT LB L BR T S K A W2 AT BE
RN B S R BoAh . TIX N B R4 S {E 7E 40 ~
65 APT Z [a] 28 4k , S 5 5 v, DR A A DA
it hE. 3 HKEWEIFEKEGYZB A K
IS ETE 25~70 APT Z A48 4k, Hod, A Sifi {37 FT 78
MK & 92 B A SR A 0 S 8 A g R, 7R
25 APUAAT KR M $H . A AP . 256 4 O
SIBTIN A S IO SK & W B AR IX K & R e i 2
DT R 32 B R R AR AR AR AR N

g b BIRRSKEWEIE R 0.91 g/cm’,
HAE BT SR Tk % 5 . Bk, 78 TR R 2 1 4%
TEF & KRS K A Y2 BE R TRy 2 18 30 - i iy
T 5 0 A AL B K B0 TR T w7 B
WA . MBI S8 K & 9 % B D i 2ok B, & R
SRR A W2 B % BE TN (B b R R B
TR, TEARE KGRI 2 B % B - 5
FL RIS 0 A o Be R AE S AR — 5, AR
PRIK A PR XK A W J2 B 5% B 0 (1 6 134
K HERAHE,

Fr AR T FL B RE S [ HC oo A B 1 2% B A
ASHHTE) . P4 SRR A0 A A B KA
Yy R ] BEAE e Ui B AR R BEBR AN o 8 RN R
TR 1 A 5 B v 000 R 81 8 30 1R b S TR 1 O
R IX 4. B IR A N AL bR 50 2 R
TRV BE I B R A A . AL 4 AT L
A IR B S AR AR L T I OIS R 2 TR
LB RE AR AR AR /DN AT LAAT 25 7 22 UK A WA e Y
TEBA 32 2K G P FiE BSR4 AT el B, TR
P AL B AR AN

ZEA NN g BT K A T B R X R S
B T R A B R DAL E AR AR K,

0 150 200 250 300
DI R JE/m

.
0 50

4 PROHEIE 8 1K G W T A A R v DU 1 o A
Fig.4 Distribution of long-spaced neutron values from 8
drilling wells in Shenhu area of South China Sea
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Table 2 Relationship between free gas
concentration and BSR amplitude
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Table 3 Relationship between gas hydrate
thickness and BSR amplitude

KEZ

R BSR ¥ i & E
S5KEWZE ERZEEE
>37.5  BXHENWLBEMERN ik e
A X W2 R
S, 1 960 m/s,
=37.5 i !
LGS 7 9 B
18.8~37.5 Bk A YRR Sk 30 Hz, Hi
== Y F‘\ N |~
S8 MKARREERATRL o
<2 TR A LT RR
B ok o HE .

A I I e o 45 S b I S8 K 15 ) 2 VR R
PR, o, A R C 32 20~37.5 m, B
/N 18.8 m, MG FRKEGWEIEE S BSR #k
T2 &L B i 1Y BSR 5% B2 FRIE BRI L A Sl
1 C i 55, 880, F 58 1 B w7 Y BSR 58 &
3 A PR Y . B 7R DO 2 K A A N
FRAE B P 38, /K & W e A 2T I i s Ok
BSR 8 B (952 0 LK 6 W) 2 R EE R KA £ .
2.3 AREEKEYI BSR #9500

BV BV A S b A Y i R R AR 1 PR K A
Yy ) I A7 7E ) S A0 b X, i B AR AR R R K
B W R A RS B3 H A T AR R K A R
WA Z . [ Bl 2 G B 3 0 B e 4 e 5t
TRBE AR K, #0 i 1 AN AR R PR K A 0 9 BSR IR
JiE 2245 /0N L B A e LRI

O IK A 80 O s BR AL 22 o0 B 45 3R B
SRR EE S CH, , & 84 96.10%6~99. 82% ,
ULHTZ X KR SR AW EZ A A, (H,
AR G 0 %6l 6 DX ) 0 38 B0l <0 1 R 4R
HER L2 RN 5 R R ROk B Z X KRR EE N
J A v B I A il PR AL R R O L AR B

ErC
0 5 10 Is 20 25 30

& J1/MPa

JKIR3 200 m

544 m

MR E 4.5 °C/hm
w0l JE SR TE
3707 m

45| JE SR
3744m

K5 Bl LW3—1—1HAREFEKEY
ot T Y S V% R A g
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of gas hydrate stable zone of different origins,
well LW3—1—1, South China Sea

B HTUK A AR HARIX K2 20 km 40 & BLVE
JRAEZE 10107 m® ) LW3 —1—1 KT e
PR SRR AT A R K S T AR T )
B PR TR R A 0 1 TR K A 0 R b 20
LW3—1—1 H AR PR K A5 40 e e T B 4 59 h
544 1 507 m, BV AN [R] B IR K & 1 R IR S
BSR WA 22 37 m(E 5) . A KA
YIE) BSR #E A 18] AR 2248 /08 L BRI L BSR 78 1) 1
R BURELL,

3 it

1) 38 2o 6 IR 358 R AR K B A R X 4y
HE R R BSR4 IR 0 L 3% 2k K e R Y
G3AT R MO UK & W 43 i 5 BSR B
SF AR M L AR, RN A A OK G ) & BRI A
Lo I K 6 ) 23 R B, M i 9 2 L il
VF I P Sk BSR A6 18 AN 2 19 LR 22—

2)WF 5T B L IR S K & W B R IX R R 2 L
TP P 5 B D S LB B A AR A G, B AT
INAI”BSR A 4R iR A E Se g A K. R, KB
W) )2 PR B VRS S i JE IS =2 iR 8 A B < A AT
RI”BSR % i Al L2 tE g EE R R 4T i
BOK G W EGR XK G W) )2 8 B B0 B X BSR g
R 598 B2 118 552 T S R 9 L TR, KB W R A R
JIEZ T 1R U0 5 A2 52 T AR I BSR4 e i B2 1) 32 45

3) PV 5 5 B8 G RE S EL A A R K A
FZEA, FA L, “ KA " BSR B TE A AT B £ 2 5 A4



+ 606 - & b F B %33 %

5] DK 2 B 1 D ) - B T A e [8] A KA 15 M 5. 0 O R K
. NEE SR EET MRS ARG ] RIRK T .2007,27(9) :1—6.

VN N [9] Tréhu A M, Bohrmann G.Rack F R.et al. Drilling gas hy-
PSR % Ej/i o ?t 2 —fF [? % LA "BSR drates on Hydrate Ridge, Cascadia continental margin[ R]//
ﬁﬁ: //TE:}& ﬁt IJ: % }/\ %ﬁi ‘Lj' ’ XTJ’ ZIX @T— )/;E %E um“' 7 TE{ % lél}ﬂ g ODP Leg 204 Preliminary Report. Taxas: ODP,2003.

PO E Sy 3 [10] Sk, Rk S, 2 2 W], 45, W UK S UK & W) BSR R

B, #7325 ,2004,20(6) - 25— 30.
SEXH [11] Shiply T H. Seismic evidence for wide spread possible gas
1T g T 50HE  JE K0 4 BRVT 1145 M 25 11 6 9 P o hydrate horizons on continental slopes and rises[]J]. Ameri-
SRR AL RSB ER RS L2009, 20(1) + 125 — 130. can Association of Petroleum Geological Bulletin, 1979,

(2] Wil b A 4 4R 4. BSR 1) 52 B U B XY K 24 F9C1R) 2204 221,
kA R R L. T E ST 5 200355 — 61, [12]  Kvenvolden K A, McDonald T J. Gas hydrate of the Middle

(3] TERES . HRHLT , 55 . o 0R SCk& M 7 O 2 . BSR & America Trench , Deep sea drilling project leg 84[ R]//von Huene
FEHRHTLT . ¥ E 7 35 2002(4) s 1— 8 R, Aubouin J, eds. Initial Reports of Deep Sea Drilling Project.

CA] BB, fH M B KSRk 4 W BSR M0 51 5 b 22 1 5 i Washington DC: U, S. Government Printing Office, 1985
1], W25, 2004,26(4) ;80— 88, 667682

5] Matsumoto R, Paull C, Wallace P. Gas hydrate sampling on [13] Milkov A V.Sassen R. Thickness of the gas hydrate stabi-
the Blake Ridge and Carolina Rise[R7//ODP Leg 164 Pre- lity zone, Gulf of Mexico continental slope[]]. Marine and
liminary Report, Taxas: ODP, 1996, Petroleum Geology,2000,17(9):981—991.

(6] Jesl, W RS, . RN UK AR kiR (1] SPROL SRR ORI MU TR A AL BSR
SCREGY 0055 0 (1. o B2 (D 36 . 0 ER B 2% 2009. MR FAL) LA PRI R 25, 2010, 2610 <711
39(2),204—211. [15] Z2#EE, 8027, E3CIH 55, i P06 B X X e R AR <K

[7] Lorenson T D, Claypool G E,Dougherty ] A. Natural gas geo- A MR LT SLUR L 2009, 23(6) 1131~ 1137,

[16] ZBAE . A7 MRk . 12 50, 55, R PO S A i B PR 5 R 4%

chemistry of sediments drilled on the 2005 Gulf of Mexico JIP
cruise[ J ]. Marine and Petroleum Geology, 2008, 25 (9):
873—883.

(E#% 601 ®)

[16]

[17]

[18]

[19]

[20]

[21]

[22]

B KRR B SCHE L AF . B HLOR 4 M FAROE ) Hb 5T Bk
P2 AL B FC X i 22 52 wa [0 ). M 52 2% i, 2006, 80 (2)
245—253.

EBEHE 5 T % 5 ok, AL B o b DU U A4 X Bl TR R A
RIS VE BT LT, 0 5 R 4R A0 H B, 2005, 26 (3) ;284 —
289,296.

KRR, 42 Z 45 SCHE L A5 3 LR 40 b VR 98 A 4 X sk R
HAEZ I )], Hb BT 2008,54(3) 1348 —354.
KRR, 4 28, W1 SCH. B b i X HOR 203 B = o
LI, A 23,2009, 30(5) 1698 —704.

Zhu Dongya,Jin Zhujun, Hu Wenxuan. Hydrothermal recrystal-
lization of the Lower Ordovician dolomite and its significance to
reservoir in northern Tarim Basin[ J]. Science in China Series D:
Earth Sciences,2010,53(3) :368—381.

PRACH]. M — R A = A E S B s &R ] Am
5 RS U .2008,29 (5):614—622.

PROUAR, B R i . B HL R 48 b 3t BT S S PRI 52 L ). Bl 2458

[23]

[24]

[26]

[27]

[28]

[29]

SOKE PR E W R AT, T E B K2 2 4. 2010,39(6) -
870—875.

#%.1997.42(10):1096 —1099.

TR v, BT, Bk B R A v A X SR i
JREM. JERT A7 Toll R H 1995,

TR, o E S R G b b v ARAE S AR LML db st A
Tolk Rt 1997 .37,

BRI AR, S P M X T RS KO
o B AR R B E R LR ], 28 R 5% o [ 6 75 F8 Br
X 4R 5 4538 . 2005 .46 —61.

A S A SR U A B R A A b R 5
PRI LR, b5t i AR B0 45 BR A 7] . 2008 : 23— 35.
B2 A NI L A BB R R T AL S
WS IR]. B8RS . b A AP A B 5w I &
WF9EBE » 200933 —41.

KA B AR SR A B R A R M KR 5 H
PRI LR, b st v A AR B 45 BR A A . 2008 : 23— 35.
ER R TR AF . B BLURVE & 4 Xy A AR
Sy ABLHILT]. M BTR 2, 2008,43 (4):727—745.

(HmE AL



