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Fig. 1 Tectonic map of Xihu Sag
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Fig. 2 Classification of tight sandstone reservoir in the
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Tablel Clay mineralogy by X-ray analysis for tight sandstone reservoir of Huagang Formation in Xihu Sag

H5 HIZ/m SWA SR/ % 1/S/% 1/% K/% C/%
H2-1 3 932~3 983 <15 38.4 27.4 4.2 30

H1-3 3 958~3 968 <15 30. 7 27.8 4.0 37.5
HY1-3 4 183~4 196 <15 41.7 43.2 1.6 13.5
N31-1 4 320~4 338 <15 31.9 33.5 3.7 30.9
N31-2 4 183~4 200 <15 43.5 41.3 1.7 13.5
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Fig. 3 Negative cement porosity of tight sandstone

reservoir, Huagang Formation in Xihu Sag
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Fig. 4 Microscopic plates of tight sandstone reservoir of Huagang Formation in Xihu Sag
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Fig. 5 SEM photos of tight sandstone reservoir of Huagang Formation in Xihu Sag
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Table 2 Characteristics of fluid inclusion in authigenic quartz of tight sandstone

reservoir of Huagang Formation in Xihu Sag

Fin=2 WEE/m WA K/ % KN/ pm ¥R E/C
H1-2 3 541 AR <10 4~10 133.5~142.5
H1-2 3 526. 4 AYEINKIA <10 4~13 128. 7~140. 3
H2-1 3 940 AYEIRH <10 4~10 128. 8~140. 2
H2-1 3932.9 AR <10 4~8 125.2~137.1
N7-1 3 852 VEES VUl <10 4~9 120. 4~140. 5
N7-1 4307 AN KA <10 5~18 125.4~144. 6
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Fig. 6 Carbon and oxygen isotope distribution of

carbonate cement of Huagang Formation
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DENSIFICATION TIMING OF RESERVOIR AND ITS BEARING
ON HYDROCARBON ACCUMULATION IN THE HUAGANG
FORMATION OF XIHU SAG

ZHONG Tao, LI Jian, CAO Bing, GAO Hongyan
(Shanghai Branch of CNOOC(China) Co Ltd, Shanghai 200335, China)

Abstract: The deep-buried sandstone reservoirs of the Huagang Formation in the Xihu Sag, which u-
sually occur 3 500 m below sea bottom, are quite dense and low in gas saturation. The process of res-
ervoir densification and its bearing on hydrocarbon accumulation are discussed in this paper based on
the data from cast sections, SEM, C-O isotopes, laser roman spectrum and fluid inclusions. The re-
sults indicate that strong compaction is the main reason for primary porosity loss and cementations by
authigenic quartz, carbonates and illites are the key factors to reservoir densification. According to the
time scale of cementation, reservoir densification occurred mainly in the stage A of the middle phase of
digenesis in Middle and L.ate Miocene about 17~13 Ma. Study of timing of reservoir densification and
hydrocarbon accumulation suggests that primary hydrocarbon accumulation mainly occurred before the
early stage A of the middle digenesis phase, when the reservoir has not yet densified. Owing to the
low hydrocarbon accumulation rate and short accumulation time; the reservoir could not fully infilled.
The majority of hydrocarbon accumulation occurred in the late stage A of the middle digenesis phase
up to the stage B of the middle digenesis phase, about 15~5 Ma before present in late Miocene, when
reservoir became densified. As the result, the reservoir of Huagang Formation is low in gas saturation
since hydrocarbon is difficult to charge the reservoir completely. Reservoir densification before hydro-
carbon accumulation is the main reason for low gas saturation.

Key words: Xihu Sag; Huagang Formation; reservoir densification; hydrocarbon accumulation; reser-

voir densification before hydrocarbon accumulation



