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The diagenesis of the 2nd Member reservoirs of Xujiahe Formation and its
influence on reservoirs of Hechuan area

DU Hong-quan!, ZHU Ru-kai?, HE You-bin®, PAN Chang-lin!, LIU Liu-hong® and BAI Bin?
(1. Rescarch Institute of SINOPEC Exploration Southern Company, Chengdu 610041, China; 2. Research Institute
of Petroleum Exploration and Development, Beijing 100083, China; 3. School of Geosciences, Yangtze University,

Jingzhou 434023, China)

Abstract: Using the analytical means such as ordinary thin slice, cast thin slice, scanning electron microscope
and X-diffraction, the authors conducted researches on the characteristics of petrology, diagenesis and pore evo-
lution of the 2nd Member sandstone reservoirs of Xujiahe Formation in Hechuan area, and the result indicates
that the sandstone reservoirs are mainly composed of feldspar lithic sandstone and lithic sandstone, which have
mainly experienced compaction, cementation, dissolution and metasomatism, with the diagenetic phase reaching
the middle diagenetic stage B. Primary pores decreased rapidly due to strong compaction during the early diage-
nentic stage A~B, and primary pores were reduced continuously due to the compaction and siliceous cementa-
tion, together with the increase of induced pores resulting from the dissolution of feldspars and the cutting of
grains rich in feldspar during the middle diagenetic stage A. In addition, the metasomatism-filling of iron-bear-
ing calcite and ankerite caused the tightness of the reservoir during the middle diagenetic stage B. The com-

paction and cementation seem to be the main diagenetic types which destroyed the primary pores. The dissolu-
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tion was the main diagenetic action to form the induced pores. Controlled by diagenesis and diagenetic phase

there exist many types of reservoir space in the 2nd Member of Xujiahe Formation in Hechuan area intragranu-

lar dissolving pores intergranular dissolving pores and remnant intergranular pores are well developed and the

induced pores growing belt abnormally appears in the 2nd Member of Xujiahe Formation in Hechuan area re-

sulting from the corrosion of feldspars and the cutting of grains rich in feldspar.
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1993
2004 2008

e 7 =3 —@imEet
Er e\ M B
\ JUBEBREER® Y BEEA T
S BT )
1

Fig. 1 Regional structural location of Sichuan Basin
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Fig. 2 Rock type triangular diagram of the 2nd Member of

Xujiahe Formation in Hechuan area
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Table 1 Statistics of clastic fraction in Hechuan area

42 4 1 2 0 0 2 5 0.3
79 24 11 30 19 23 25 43 16
61.37 14.42 1.54 16.1 4.44 8.28 7.4 20.56 4.96
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Fig. 3 Rock microcharacteristics of the 2nd Member of Xujiahe Formation in the study area
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a—line-concave convex contact between grains with strong compaction, Tongnan104 well> 2 204.94 m» plainlight; b—the first period overgrowth of quartz
with continuous and isopachous edges Hechuan 1 well, 2 128.16 m» crossed nicols; ¢—the second period overgrowth of quartz, with unequal thickness edge,
Tongnan 104 well, 2192.20 m» crossed nicols; d—the third period authigenic quartz, deposited in dissolved pores as euhedral crystalss Hechuan 3 well,
2275.06 m» SEM: e—thin chlorite film around detrital grains and illite among detrital grains, Hechuan 1 well> 2 153.28 m» SEM; f—the rim chlorite
growing perpendicular to the edge of detrital grains, Hechuan 2 well, 2 124.36 m» SEM: g—interlocking calcite crystals filling between detrital grains and re-
placing detrital grains, with uneven distribution of remnant grains and clay minerals, Hechuan 1 well> 2 125.59 m» plainlight: h—interlocking calcite crystals
filling between detrital grains and replacing detrital grains, with uneven distribution of remnant grains and clay minerals, Hechuan 1 well, 2 125.59 m,
cathodoluminescence; i—metasomatism-filling of Fe-calcites Tongnan 104 well, 2192.2 m, plainlight; j—metasomatism-filling of ankerite» Tongnan104
well, 2192.2 m» plainlight; k—secondary dissolution pore formed by potash feldspar, Hechuan 7 well: 2 178.64 m» SEM; [—dissolution of the growth-
edge of quartz overgrowth, Hechuan 1 well, 2 153.28 m» plainlight
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Pattern of diagenesis and pore evolution in the 2nd Member of Xujiahe Formation in Hechuan area
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Fig. 5 Reservoir space types of the 2nd Member of Xujiahe Formation in the study area
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a—intragranular dissolving pore resulting from feldspars, Tongnan 6 well, 2264.3 m» plainlight: b—intragranular dissolving pore and intergranular

dissolving pore> Hechuan 1 well, 2 116.98 m> plainlight; c—intergranular dissolving pore> Tongnan 102 well> 2 269.83 m> plainlight: d—rem-

nant intergranular pores Tongnan 1 well> 2 175.99 m» plainlight
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Fig. 6 Variation of porosity a and permeability b with depth of the 2nd Member of Xujiahe Formation in Hechuan area
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