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Types, genesis, and formation of CO,-rich reservoirs in the Yangjiangdong Sag, Pearl River Mouth Basin
MA Ning, XIONG Wanlin, LONG Zulie, ZHU Junzhang, WEN Huahua, YANG Xingye, WANG Xiaomeng
Shenzhen Branch of CNOOC Ltd, Shenzhen 518067, China

Abstract: By studying the composition of the fluid wells, P-T phase diagram, crude oil biomarkers, natural gas components, isotopes and fluid
inclusions of high CO, oil and gas reservoirs in the Yangjiangdong Sag, the types, genesis, and formation of CO,-rich reservoirs were analyzed.
Results show that the CO,-rich reservoirs could be divided into three types: i.e., conventional reservoir with CO, -dissolved gas, volatile
reservoir with high CO, dissolved gas, and CO, gas reservoirs containing dissolved hydrocarbons. The crude oil in the reservoir is mainly
originated from shallow—semi-deep lake facies and semi-deep—deep lake facies in the mature stage. The hydrocarbon gas is crude oil associated,
and CO, belongs to mantle-derived inorganic gas. The charging period in EP20-A well is 12~10.7 Ma, and that of CO, is 5.6~1.7 Ma. Two
stages of crude oil charging and two stages of CO, charging in EP20-C well were recognized. The first stage of crude oil charging is 14~6 Ma,
which is the main charging period; and the second stage is 4~ 0 Ma. The first stage of CO, charging period is 11~ 10 Ma, and the second is
5 ~1.5 Ma. The relative magnitude of CO, charging intensity show that the CO, gas reservoir containing dissolved hydrocarbon was formed in
well EP20-C, volatile reservoir containing CO, dissolved gas was formed in well EP20-A, and conventional reservoir containing CO, dissolved
gas was formed in well EP20-B.

Key words: CO,-rich reservoirs; fluid type; origin of oil and gas; pool-forming process; the Yangjiangdong Sag
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Table I Data sheet of high pressure physical property analysis of oil and gas reservoir fluid
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Fig.2 Diagram of fluid P-T phase in well EP20-A
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Fig.4 Fingerprint characteristics of biomarkers in crude oil and source rocks
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Table 2 Composition and isotopes of natural gas
SN Ao
ko wEm R i — éﬂ; . i/ = PRI S G 8 G i TN e COMER
EP20-A 2693.5 ERITAIFEZI550 PVTINZES 25.13 6.83 547 51.79 57
EP20-B 2160 BRI LBZI320 PVTH IR 3828 4.47 1.54 34.55 83 4141 -27.83 —6.04
EP20-C 32715  XEZWC341 PVTHHA 1323 227 1.62 80.20 67 —46.93 -32.50 -5.57 493 3.40E-06 8.90
50 : EP20-A 5 EP20-B F 1) K SR Sl H ZE AU AR B, #P
Al e, S UL T V4 -2 R 0 A T A L TR LT
oF | BEP20-C EP20-A JF J& 25 Y T 4 & 85 EP20-B I 7 76 22
ey 3 AE SR T EP20-A 8 2 LI M6 T
R EP20-B 3F, [H1lf EP20-A 3 19T R ECHE (. EP20-
o | C 3 32715 m AU CO, FE R T 4% 45 &t o 80.2%,
or R 813Ceop 1} —5.57 %o , *He/*He {H 7 3.4x10°, # 42
.................. Vi CO, 414} . BRI 3 J% Her'He {H#IL, Ik 4 EP20-
o | C I CO, S JE T W IR EHLALIN (1 7). AL g
N EP20-C JF CO, i i 5 ‘TR “Ar/*Ar it 8 CO, 1
0 10 20 30 40 50 60 AU, =]0.466%(“Ar/°Ar)x140]x10°, CO, A= il 4F %
C/Cyis 4 8.9 Ma., EP20-B I PVT #% i} < v CO, JBE /R 1 43
5 RIRAH T FN L 2R

N 34.55%, Mo R A HLR A ) CO, & &l
HART 15%, H 8"Ceop fH/NT~10%0, TLHLELH CO,
SREEE T 15%, H 8"Coo, 18K T—8%0, EP20-

Fig.5 Discrimination of genetic types by natural gas components
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Fig.6 Discrimination of genetic types of natural gas by carbon isotope

1 : coal-derived gas; Il : oil-associated gas; Il : mixed gas with reversed carbon isotope sequence; IV: coal-derived gas and(or) oil-associated gas; V : coal-

derived gas, oil-associated gas and mixed gas, VI: biogenic and sub-biogenic gas.
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I : Organic CO,, II : inorganic CO,, Ill: organic CO, or inorganic CO,, IV: organic and inorganic mixed CO,.
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Table 3 The homogenized temperature of aqueous inclusions
H4 TR J%/m KL — IR/ C SR It [A]/Ma
2494 86.3~89.8 H 12~10.7
EP20-A
2693.5 106.2~113.1 CO, 5.6~1.7
3265~3280 102~116.7, 122.7~124.4 H 12~6,1.5~0
32715 102.4~117.5, 120~126.6 T 12~6,4~0
EP20-C
3280.9 96.7~109.6, 113.6~117.7 H 14~10, 8~6
32945 106.9~108.3, 118.5~122.2 CO, 11~10,5~1.5
EP20-B 2162 88.3~96.6 Vi 3~0
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Fig.8 Micrograph of fluid inclusion in wells EP20-A, EP20-C, and EP20-B
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