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Abstract: The natural gas hydrate exploration and evaluation of South China Sea are mainly concentrated in continental margin
slope deep water area of the northern South China Sea in the last 20 years. Major breakthroughs in the exploration and production
of natural gas hydrate have been made in Shenhu area, Dongsha area and Lingshui-Songnan area of Qiongdongnan basin, where
three billions of cubic meters of reserves of natural gas hydrate reservoir were found. A preliminary evaluation prediction about the
south China sea natural gas hydrate resources is scale of 80 billion tons of oil equivalent, which has made major achievements in
the natural gas hydrate exploration stage of South China Sea. However, where are the gas hydrate resources beneficial areas to
further deepen and expand exploration in the South China Sea? In particular, where are the strategic replacement areas for
sustainable rolling exploration? Is there any geological condition for gas hydrate formation in the continental slope-ocean continent
transition (OCT) zone or even ocean basin area which is closely adjacent to the exploration of oil, gas and hydrate in deep water of
continental slope at present? In this paper it intends to make a preliminary analysis and discussion on the key issues affecting and
determining the future deployment and trend of gas hydrate exploration. It is hoped that it can be of some benefit to the exploration
and evaluation of gas hydrate resources in the South China Sea and the selection of strategic replacement areas.

Key words: South China Sea; gas hydrate resources; sustainable progressive exploration; analysis of exploration strategic

replacement area; prediction of exploration prospect area; petroleum geology.
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Fig.1 Location of sediment sampling from the South China Sea and higher methane concentratin areas with their origin types

(modified by Zhu ez al., 2008)
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Fig.4 Location of ODP Leg 184 with respect to the regional bottom simulating reflector (BSR) on the north of the Central
Subbasin in the South China Sea (modified by Wang ez al., 2005b)
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Fig.5 Organic matter thermal evolution (Ro) characteristics and hydrocarbon generation threshold of deepwater exploration wells

in southern continental slope of Qiongdongnan basin, northern South China Sea (modified by the data from China National

Offshore Oil Corporation)
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Fig. 6 Maturation and thermal evolution characteristics of main source rocks revealed by drilling in the main basins in the central

and southern South China Sea
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2500 m A I v 2 DO RRAT AL T AR O L0 R B 5 A 4
[ ¥ B 2 b 2R AL, B A DR B BG I, 7E 4 900 m 4b H: Ro
REN1.7% BB T m A ARGE AR B B TR
KSR K ODP B #R R W], BUBA BT R fb 4
EY9E 52 T ARG -OCT K vh v P 73 1) b U 35 2 4
T A T A A, kot HE VR K T S v R 2 DU Y 5
Wi R AN G . AT 20 2k v R A R S PR R I IR
B A3 -OCT B 7 X 0 1 i i B — it 2 4E 4 °C
AR AR R VLR 600 m DA Bk %2 H iR ¥ A
ML 12 CAEAT X TR 78 53 3¢ W A0 Bl e S e Bl ok 3 47
T B0 A R OK DX AR AR O AR A BIL I B A e
FR K @, L H A T RK IR R R E TR Y, 1
v A A B A A AR Ak B B Bl A Ak 7E R /IR A
YAk Ve A P, AT RLHE I 32 DX IR 3 KGR
B IFAS KR, 52 bR #(E AT fE 2 80~90 mW /m”, 1
FLWR KR IV 1 2% 2 AR 00 (8 D) A1, b 7L 3 R A1, I
MR AN 12 ‘CRLE (BRI S, 20105 o KMESE
2016) , AT LABA 2 ARl -OCT B ¥ 40 XU IS 7 36
JE5E A T RIRAUKE YT U i F AR IR PR 5T
WK FE T AN Bl B Bl P (OCT) K 4
DB A AR DL AR FE S ) 5 i 22 - B 3 XM LG, SR |
AE T A i L 7 2 o 3 X 35 A A AR T A
IR B k4 km bl B HABTAZERRZR
5 R0 Bl D5V AR IR A AL ok B T R E
1o S A W) B b K AR AR S AR ) L e LS A i B -
T Bl 3 Y A LT R R S R T A
o, V1 FG R 2%, 2 B R AR R, A 843 Sk g A i 5
SRR, 7 Hb 8 B TORR b 32 A HIL S A
X AL ) o VRV AR R R SR VR AR R B A R T T AR
25 (ZE AR NAE, 2011) . AN Ak 7 1 A6 8 A1 Bl 35— Bl
T Y A B R K AR I BT R R 1l O R R R A A
HILJTE = 3 B B Ah A o eV 2 0 B v 15 & L B S 4]
N AR A 2 b A O B 3 TR K YL 19-1-1 3 iy 3l & 4
TR G A LT BRI A LR B iR T
1.2% DL b i H B AR A h e FE AL X ODP184 il ik 2
il A7 i 38 1 T AR WL BT = B A AT, 347 8 5 U6 5 A L
ik & BN TF 0.8% (REFES, 2003). M2, Bl
A1 i 3 Bk o VBT Y EE P e v AR AR R B
—ER R, AN FEERS, BA —Em
AR T BB K G W ORI AR A R UR AL 45
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T3 A, R T O A IRORE S ODP 45 4K B
4 ¥ 22 0 AR A0 T O B ) M TR A U5
g5 R W XU B A R S 4 SR IR
3, Jo HORAE AN Bk -V B O A BE 05 JE B L A R
SRR PN W S /R A PO RN
T i ok Y ST A XV R U R R i R R R
HH ot i [ 7 38 43 Br 28 I, A 1 Vg b 58 i 38— i 2ok
G N TR R o TR U AN R 5 AN % e |
0 I Iz el Ao O Y e VY e S % e T i R B
o A R SR DX, BT U R B A SRR
FRAE (BLA 55, 2008) (L 1), 4 R fif SRR i FFY Joc Bl
] 37 2 (B ¥ 7 #0012 8K 78 B VD U A R DL
) A4 W R BR A AR FRAE P 6 ik 8] 7 2%t 2
A AE A YRR A STE D . DL M ER TR 2 5 BT 25 2R
¥4 3% W i e i e Y D A T B IX S B R
AR SCSUR T R R T G B B TR K X
IR AR — s K U R 38 A FE o ik () 467 28 0 AT R I
S AEAZ DR T b RS Sy A SN ) L R A
Py, IR BIAE TE AR ORI A S TR L 4 R
MBS, 2008 ff 8 14, 2015) . #A4 i< 3
B R S SR AR 0 22 O R 2 B A AR i
REBERGZMBEREAREE S5 R EZESER (B
JEHE A5, 2017 ). 3 S 1 2% 4 B R B 1 O 1] is B
R G0 U I ) s R B ROK R TR R R
KARFKE W m AR AR A, ]2 T &2 Wk
ORI e T M R R R OB R A L i B T
R IRSOK G0 R BE 8 1 5 ik ARl 4R 2%

5 K& Wit A B B X 0 A8 o A
55 PEH T

R g W 98 B ) B S B 3R WD (KO 2 R i
FE, 20035 HLA M, 2008; ] K HE4, 2013) ,
T i 3 TR K XK R SR A TR K R R
B 5 R SR A T Y A Bl 3 B U A
B 2 10X, [ RE ELAT R SR SR & 0 B T b 21 2L
2 R S/ AR RO A A R I TR R
A5 M R A% . DRt T DL R R A A
T VA Bty e — 9 i Ao U S Y B b PR AL X, BT AR
kB e R AR SK A T 5 B VR Sl TR s 4
X, BIR SR K A W o U5 ) R I R e 3 X R I R
5% DX AR B T A Bl 9 Bl A O R A XY
DX 5 S B I R M T Ak PR 2 A AR Ok R AR
SR AW A VA R DL R K Y b T M ER

B b B Ak 2 BB 23 BT, R LUK T R R KRR
KA W A R R X/ e X, LAY O =R
g3, BIVAL R A1 Bl 35— il ok A B v A R AR ARG
Wy Bl A G 5 DX VG R A B 3 A O BT LR
SRS IK A W #h A 5 IXOFN VG e R A Rl 3 - o
A TP 2 R AR SOK G W A O B XL X S B
DX 358 24 5 R K B AR B R AR ROK B A S
DX %% AH 48 /A 7, O B A R () sAE LAY Sl A
S A, N AT Z2 T BT IR O A A B PR

At &8 A1 Bl 3 Bl o U8 Al B AR R AR AOK A
Py A 3 S X, A T 5 R I b P B 3 e 45 Y 4
il 39— i ok A TR AR X, R EAALEE B VUM R
VL B AR R AE A Hb R T A Bl 3 A ) K Bl
VEAF AP R PE LTS XX W R E 2 KT
14 km PL b, 8 A2 AR DT R P 4R X A8 IR, #0303 A
BAR WK R B IR AT 15 CLLT e W 2
KRS K A Y R BT 7 R AR R R R R A AR
B AR TR I T R /R IE R R U R
U BT, 8 4% 1 B K i 4 A< A <, i
I 7K A W R B (I R AR 4 R L X X R R
T A6 R O FE B R AR KK A A s X

VG 5 A0 Bl e 9 Bl o U A R SR OK & W A
T S X, Ak T 5 e v T S i 3 AT 1 A1 i -V B
I AL R R A A
b A S R T 48 4 Ml AR R A il B — e B o A R P
FA U 48 3% DX B M 50 JRE B 2 7F 13 km 224, i
6 km A A, V- Y G 3 5 e e b B O
o — 2 R a3 X B K U G vk R 2 R AR (T
12 °C) , 761 359 4 000 3 958 v 1 1 4 DXV G L B B AN
AL 16 CL IR T KRS KA W T 7% 21
KR R e e A PR B X X B A AR VLR R B
JE AT 35 5 km (A i 3V il 3k 9 47 ) ~3 km (75 R
U 25 T &R U &R U BUA HIL S R H R A
it A EY RN IEHE T BB KRR KE
Yy B e 4R R R L 4 TR B R R ARG T B 8 0 A
BT B OK AW E LGP, % X IR R
KREWE VT RAR KA YA N EZEiERX .

VG B B0 A Bl 38 i A 9 A B R R AL R AR
KA B A T X, Kb A 5 e T S e e S 1Y
A1 i 32— Bl 3 U Al B R R AL, R B L R A
Hiy G R 7 Hb AR I R R VD T R L S b T A
T ki 23 Y A R P S T A XA — S A b K X
Y 4 5 JEE BE A 9~15 km, B 04 BF 23 b 358 43 X Ik B0t
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YW 58 A i A1, S 24480 3 O B e G VR B A
W g (R KO I VR R TR L, — R
1 17 CRL L IR e T AR SR A 0 1 e b 71 L
Y IR E A X A R T LR
B X IR T R AR AR R T R AR TR A A LB
ARTTRRA P CHTilE & XSS MR HA A RIE T,
R 4 VA b G O A K B R S 0 BT, T R A AR I
SVEWR R EG R EZ MBS WL, 2 X IR
HA& T RIRS KA WY WA AR 3 5 4%, R 2
R 1 1 R R R AR SOK B W A i B R X

25 b Tk AR TV M SR A & ODP g 45
ARAE ity M IR A 2% 43 BT, 0 R S5 6 DX B 5 2%
IK A W RS 2T 5 R AT, BT DL ZE A L
FE BT TR Y A B 3 e ek D A B A X, R AR
EHE T KRSKE I WL 45 B 1 & A
ISR A A FEEAAM IR TKREY
T 22 e AR LR PR I 3 B [X S5 X AT SRy R TR R
KRS IK AP 58 D5 450 A 1) s B2 DX R AR KK
B AT RE SR B R O B XL AT DL AE R R
T8 R AR S KA W4 25 06 98 B 28 5 1) A1 ok 38— ¥ i 3k
7 SR A XS W 4 S 5 T 4, R NS TT R
T 22 0 60 R AR B R, DA AT 5 S AR AR T
HER&F ek RZERTR . A, RE B
KRS KA YA F 0 0F 53 S 35 % S 1% 7 7 v b
BB KRS IK A B Hb 5T 2% R B oy A B S g
LR S5 7w B T OB B 50 Bl TR R
SR AW R R AL ) R i RO &R G L AR
o, H AN G Y-V Rl ek Al RO A X T R OK
AW A AR AU B A TODP 5%k & i 5% BSR
fiff T G S RN b 52 I Y DT R T MRS R R Ay A R
fiE, il 20 AH O S B Ml 09 kL, BRI, R ATTHE DL EAT
B FR G2 K A ) O T I 43 B 5 TAE
e R Bl BIF 5T X 2 TOC 23 B Fe #4880 A= 2 5
B EREFREMMEER LA R mEKEY
B B R O L Y AR AR AL s R
fitt £ B B 4 b Ml S5 IR A R 58 4 B L 7 ROk
KE WA T R PEER R P A RR i — S5
6 45t

(1) g KR SOKE W &0, KL oR Y
2 AL A p I A B e VR OK X, 2 A 1k B
BRI T W RKE YGRS EHF M3 NKEYE
X P JFIAS T RSK AP A R 1 & K

ZEME 5 R B E T R TR G R B IXCE R R SR
SOK AW B IR 0 AR GE g B AR T R 2R
B B 0% A 4B 0 A B -V Bl A B D B A
X, 32 4 b 1k ¥ i oK I R R SR SOK G 0 0E A R
5w &5, 8 TR A ny a1 X, EAR
6 1V b 5T R A B W) A 0 Hb T 25 A BT 5L %
DX H A KR AK G W 1808 Y 5 A b BT 2% A, AT AR
R FE IR SR R AR RK B W B A i R e 4 R DX
A RF B2 TR Bl 38 4R A R B DX R B R I R X

(2) 7 il VR M 52 0 25 SR K 0 A B B - v
(R INE i i DO ISl = R 770 DO IS (S = R
TS ) 30 JRE 5 vh e 21X Hb 5 AH X 3, B
iR 8w, A DL AR IR — o R B
S NI N T e S TR U A - R e v B
H0 - Bfi 3 XAH LG, L H e, b B T AR AR DT
B IR, HL PR M B R 37 I v L B AR
KRR )2 (/T 300 m) #RCE K iR 3 9F
AN e, b IR — X OR 26 °C L 2z A AR
FUA BB H & B s i 3 AR R e T
J1 B Z XK BT KRR K A WY B b
0B AT 1 AU AR 2 R e A R R AR

(13) ¥ v b 5T 34 A5 A fh S ODP &l BR A o 12
A T (I B0 43 BT, ¥ S A U A i 3T
i 2k 9 Y N A XA AR R R AR R, BV R
ok VA R F KT A AR DR T SE W A L A 1R
T 1 Ab T B e A B, R 43 JR S DX I b A
A= WAk A B B . DRI, AT DA 0 G X sk b VL 3
Je R AE IR 5 A0 Bl 3 PR OK X 3 AR XY, S B #R
i AE AT fiE 9 80~90 mW /m”( A 75 #4037 48 1 5 48 w]
B 0 ), % T b, AT DU S e v A i 3 7 i
PP R X BOKIEIRIERZE S ER KRR
SOK AW 8 T 04 e A R A R A

(4) a1 A1 Bl 9 — 3 Bty ok 90 9 R 9 4 DX AR AR
OB AT B A — o i RS, L o 8 i 3ok 3 A 0 AR
I ) AR X AR, — B AE 2~5 km, B AL X B0
B, — M 0.6~2 km 22 47 . % X U0 B4 ML)
FEAS b Ab AE B BB B, SR Ml XA TR A
I 20 B A= Ak 2& A T B B, DR e ] DA &5 6 3R 4
i 38— Bl ok U A B VR A X A AR TR 1 AR R
W1, HAR 5 Bl S 3 XA BUAH 22 8K L ET AR L
A — WA RV T, BB S Sy K AR K B W A it
SR VR HE 23X B O TR T M T A A B ODP Bl # BT 3K
T 2 DR W R T R PR i S 53 BT 45 R T IE 58
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