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Fig.1 Tectonic division, location of the study area, and stratigraphic distribution of Yinggehai Basin
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Fig.4 Microscopic characterization of diagenesis and pore-throat structure of reservoir rocks of the First Member of
Huangliu Formation in Dongfang A area, Yinggehai Basin

1 000.00 50
_DI2-A —DI2-B
451 _D12-C —DI12-D
100.00 —D3-A -D3B
401 _p3.c _D3-D
35| ~DI-A - DI-B
_ 10,00 B
S < 30
) il
= 1.00 Z 25
2 2
% 2
0.10 5
0.01 10
5
0 [@) 0
100 90 80 70 60 50 40 30 20 10 0 0.001 0.01 0.1 1 10
TRAGANE % E{NIS el

(OFRTr A KEH—BRBEEMERHIE (b)) A KA —BALE2 5010 i RE
5 BRBRAMET A RE—REFEERM LT
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Table 1 The reservoirs quality grading based on mainly the mudstone texture of the First Member of Huangliu Formation in Dong-

fang A area, Yinggehai Basin
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Fig.8 Conventional logging intersection diagram for reservoirs quality grading of the First Member of Huangliu Formation in Dong-

fang A area, Yinggehai Basin
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Quality evaluation and prediction of low permeability fine-grained sandstone
reservoir of shallow marine gravity flow: a case study of the First Member of

Huangliu Formation in Dongfang A area of Yinggehai Basin

ZHU Shaopeng, ZHANG Chong*, ZHOU Wei, MENG Di, TANG Xiaoyu
(CNOOC (China) Ltd. Hainan Branch, Haikou 570312, China)

Abstract: The high-temperature and high-pressure low-permeability gas reservoirs in Dongfang A area of
Yinggehai Basin have not yet achieved effective large-scale development, making the search for favorable reser-
voirs crucial. Utilizing rock core testing and analysis methods such as laser granulometry, thin section petro-
graphy, scanning electron microscopy, and high-pressure mercury injection, we first investigated the microscopic
differences in reservoir characteristics, and classified and evaluated reservoir quality differences. Then, by analyz-
ing the relationship between reservoir quality differences and well logging features, we selected well logging para-
meters suitable for evaluating reservoir quality. Using the principal component analysis method, we constructed
sensitivity factor curves that reflect the quality of reservoirs. Finally, based on the co-simulation method of sensit-
ivity factor curves and seismic waveform indicators, we predicted the reservoir quality. Results indicate that reser-
voir quality is mainly determined by mudstone production characteristics. When the mud content and the sedi-
ment grain size of the reservoirs are similar, the reservoir quality in the study area could be divided into three
grade levels based on mudstone production characteristics. For Grade | reservoirs, the mudstone production state
is characterized by orderly distributed mudstone bands, with deposits of coarse-grained siltstone, and strong dis-
solution effects. Grade II reservoirs are characterized by mixed distribution of mudstone, with medium to coarse-
grained siltstone deposits, and moderate to strong dissolution intensity. Grade Il reservoirs exhibit scattered mud-
stone production in a dispersed state, with the deposition of fine-grained siltstone in weak dissolution intensity.
Grade I and Grade II reservoirs are favorable reservoirs. The established reservoir quality grading model has a
cumulative variance contribution rate of 98.1%, capable of reflecting reservoir quality differences in the study
area. A reservoir quality prediction method based on the synergy of reservoir quality sensitivity factors and seis-
mic waveform indicators was proposed. The predicted results are highly consistent with actual drilling data, re-
vealing the spatial distribution of favorable reservoirs. This approach has significant implications for guiding de-
velopment decisions and well deployment in gas fields.

Key words: Yinggehai Basin; low-permeability reservoir; fine-grained sedimentary sandstone; reservoir quality;

waveform-indicated inversion
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