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The development model for high quality magmatic basement reservoir in a depression of East China Sea
MIAO Qing, ZHANG Wu, ZHAO Xingbin, XIAO Xiaoguang, LI Junjie
Shanghai Branch of CNOOC Ltd., Shanghai 200030, China

Abstract: Cores, thin sections, mercury injection data and well logging reservoir properties are adopted for research of the characteristics of
basement reservoir in order to explore the high quality hydrocarbon accumulation in the Pingbei region. It is revealed that granite is the best
bedrock reservoir in the region. Structural fractures, corrosion fractures and corrosion holes provided most of the reservoir space, among which,
structural fractures account for 61%. Granite reservoirs in the study area could be described with the model of type I . In general, it is funnel-like
in shape. The upper part is rather dense because fractures and dissolution holes are filled by the deposits of later stage, and the reservoir physical
properties are poor. The middle part of the granite, however, is abundant in fractures and has excellent reservoir space and pore throat conditions
by leaching and tectonic stress. The lower part becomes dense again with weak leaching by atmospheric fresh water and little influence by
tectonic stress. It is believed that high quality buried basement-hill reservoir should be located in the middle and upper part of the buried hill
owing to strong leaching of faults and ruptures by atmospheric fresh water.
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Fig.1 Location of Pingbei region in the East China Sea
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Fig.2 Magmatic rocks under microscope from Pingbei region

a. Granite fragment, granitic texture with a microcrack, from Well A3, at 4 052.66 m, Shimentan Formation, polars crossed, 10x(+); b. Granite fragment,

crystallized texture, biotite chlorinated, from Well A3, at 4 035m, Shimentan formation, polars not crossed 10x(+)
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Fig.3 Lithologic and tectonic map of Cenozoic basement in East
China Sea Shelf Basin
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Fig.4 Secondary pores of a granite from Well A3

a. Feldspar dissolution hole, Well A3, at 4 052.66 m, polars crossed, 10x(+); b. Dissolution hole in granite grain, Well A3, at 3 881 m, polars crossed, 10x(+)
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Fig.5 Characteristics of granite cracks, Well A3

a. Structural fracture, granite, Well A3, at 4 052.56 m, polars crossed, 10x(+) ; b. Dissolution fracture, granite, Well A3, at 4 052.56 m, polars crossed, 10x(+)
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Fig.6  Characteristics of reservoir weathering, dissolution and fracture development of the Pinghu tectonic belt, the records of Well A3

1000 g 1000 ¢ - 1000 3
i 9 0.001 f | 9 0.001 [ 0.001
| *
" q
100 100 e : 100 g
0.01 == | 0.01 q 0.01
| %o |
.
i —
| .
10 10 = 10
= 0.1 = N 0.1 2 = 0.1
£ e £ =" (] £ (S
S £ = . ® 3 ‘ =
S * Z . +* & | X
S i S o N i
&l 2 &1l B <1 T &
R 1 R . 1 &5 R | 1~
H = H X = | | =
fa g @ tf &8 = 3 g
W W . W
0.1 0.1 3 0.1 t
10 V[ 10 | 10
il ; ,
\ | J
4 [ ] q
0.01 00 e=——t—p—p—p——y y ey ]
100 e 100 —— = H 100
N
|
0.001 3 1000 1000 ! 3 1000

100 90 8 70 60 50 40 30 20 10 0O

KAHBESHg/ (%)
NG YU 1 2 6 4 K ) i 28

100 90 80 70 60 50 40 30 20 10 0
KUK BESH/ (%)

AL B 4 1 2 B4 K ) 2%

100 90 80 70 60 S50 40 30 20 10 0
KR BESHg/ (%)

ATH %2 L3R 5| AR A B A ik R R TR 0 it 2%

K7 A2 A R T S YD MR RIS A B ) FLIBE R R)

Fig.7 Lithology and physical characteristics of reservoirs
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Fig.9 Development model of high quality reservoir in a basement buried hill in Pingbei region

a. Overlying sediment, b. Top: tight layers, c. Middle: fracture developed layer, rich in tectonic and dissolution fractures, d. Bottom: tight layers, basement, e.

Sediments formed by erosion of granite
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