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Reef reservoir and fluid identification technology and its application to no-well deep water area in Western
South China Sea

LI Ming, DENG Yong, FAN Caiwei, PAN Guangchao, DANG Yayun
Zhanjiang Branch of CNOOC Ltd ., Zhan Jiang 524057 , China

Abstract: Deep-water bioreef reservoirs in the western South China Sea have great oil and gas potential. However, the physi-
cal properties of and the fluid in the reef reservoirs remain difficult to be identified though great endeavors have been made
by predecessors. In this study, the correlation of seismic reflection characteristics from a point to an area is carried out based
on paleo-geomorphological background. Large reefs were found in the stepped Songnan low uplift. As the depth migration
velocity is considered, bioreefs should be bounded by high velocity boundaries with an inner part of uneven low velocity.
Based on the results of petrophysical forward modeling and semi-quantitative judgment by well-free inversion from Berryman
(1992) and Kuster-Tokséz (1974) model, it is found that the reservoirs are dominated by medium-low porosity reefs. Pres-
tack elastic inversion, combined with the pursuit of matching relationship between Vp/Vs attribute anomalies and deep
structures, it is predicted that the hydrocarbon-bearing area should be located in the southern part of the reef group. Combi-
ning paleo- geomorphology together with seismic velocity, forward and inversion processing, a set of technology system suit-
able for bioreef reservoir and fluid identification in a well free deepwater areas in the western South China Sea was devel-
oped, with which some reef lithologic traps have been found in the Songnan low bulge area of Qiongdongnan Basin.
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Fig.1 Tectonic units of te Qiongdongnan Basin
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Fig.2 The stratigraphic sequence of the Qiongdongnan Basin
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Fig.3 Typical section of Songnan low uplift
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Fig.4 Paleogeomorphology of Songnan Low Uplift
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Fig.5 Typical seismic section in the deep water
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Fig.6 Typical velocity profile in the deep water area

(1974 1) v A1 4 BRASE 0 36T A= 9y fl 0 S | 5 R AT
FE R WEE A CE A B A LB LR
B CE AR W) K R O 45 E W ER FL B )
Aig s iy 223D AT DA RS A v A

¢ ¢
pand ==V )=V
14 14 (@)
¢
1—4¢
Horp ¢ R RALBRE L ¢ e 0 ELF A8 2 FL BT 5 43
o s ooy MU FLBRIT 5 H 50 HE W Vg M6 2 R LT

N S AN SR L F SRt AV = W E S A

¢ clay - Vclay

4
Ko+ — N

3
= DX (K, — K, )P
KKTX _’_E/um !

(KKT* _Km)

4
Hm _’_Egm N
g — ) = X G — Q"
4 P
MKT +§Cm

(2
HrpsRAEZMERMBE Sy FLED . H ¢=
BT S K g 5 2789 5 B B
T SRR UM s K L F g, 23 00 R 5 A 366 5 1Y) 1
LR B UL, X, 250 M aE &Y (LD ik
FRE R KR ey 43 500 8 A 55 0 CFL RO 18 A FRRE 5t A
By YR PR QUM AL L R T RS A
Bt m FIMAREY LB Z R RCR . iR E
A0 W CFL B B9 A B 1 A0 B DI AR & o 5 I8 A 1%
A A E SR AR R B Y
@ 33 % F Berryman (1992) 1 Kuster-Toksoz
(1974) #EB ,3Z FH Gassman RIS H 5%.10% .
15%.20% .30 Yo fLBR 2 14, & AR FNEE 50% . &
SMWME 60% &5 SMAME 700 &0 T2 EE
(E D, W 7 R hy #0815 IR SR RRE, B
SeXt Btk R 98 4% 7R BT HE AT A0 4, SRR LA 506 ~
30% AP LB AT LR K A AR 50% &R
TOARE 60 %0 =P i R S HCEE ST 15 ol by o3 A5 28U JE 47
T AR R, S5O %R 1,15 85 Fh L
B AR SBORE T R M TRL ] 7 () o R g A
JoRE R T AL 40 BT A e R 4% /N 2 1 R
B IE 25 4, kB bR R PR 0 AR W R A A
A 49 o A% 0 5 S S A A )2 A I, 55 A R
% 2 3 B0 X, 3l 5 2 T X He A B & B, b AR ) i

F1 FRABRTEASHSEZGTENEEREE

Table 1 Reef reservoir velocity under different hydrocarbon and pore conditions

LB % TR 4 K H g/ WM/ B/ ERAH R T 5006 AR 6001k TR 10% 4
HE/(m/s) (m/s) (m/s) (m/s) BWE/(m/s) JZBIE/(m/s) JZHE/(m/s)  FHE/(m/s)

5 7050 1500 1180 430 6141 6000 4934 4778

10 7050 1500 1180 430 5439 5234 3796 3614

15 7050 1500 1180 430 4930 4690 3132 3024

20 7050 1500 1180 430 4428 4162 2596 2429

30 7050 1500 1180 430 3734 3454 1973 1830
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Fig.7 Seismic profile (a) and geological model (b)
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Fig.8 Seismic profile(a) and model forward result (b)
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Fig.9 Relationship between impedance

and porosity of a reef reservoir
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Fig.10 A typical inversion profile of an overhill reflection
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Fig.11 Forward simulation of impedance vs Vp/Vs
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Fig.12 Vp/Vs plane properties of the reefl target
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