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Fig. 1 Simplified tectonic and local structure map
of western Sichuan basin
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1—Reservoir ; 2—gas-bearing structure; 3—fault
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Fig. 2 Plot of content of kaolinite and

illite versus burial depth
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Table 1 Distribution of chemical compositions (%)

ﬁi B'(J j@ - ?E. E in quartz overgrowth
BEN S OHFPAFAYGE HELERE®| B |WAHE| SO, | ALO; | SO | TiO,
y B | 99.185 | 0.012
YT 38 A 9 R AE TR A AR fnksh | 99.138 0.202 | 0.123
BEME EREH, EXREH0E Mk | 99.731| 0.021 | 0.285
EASBEFEAAGEE, XA R Skl |3541.84) FZ | k# | 99.399 0.354
XM | 99.710 0.200 | 0.016
RMWABMGEENGI QR mki# | 99.234 | 0.021 | 0.274 | 0.017
k. BiEaBEEERBAEMK MK | 97.201| 0.171 | 0.328 | 0.068
EmMAkZENARMIERERT, Bid> | 98.686 | 0.022 | 0.324 | 0.007
FETEWE A BT R At mAx# |98.742 | 0.610 | 0.341 | 1.493
_ | tmksh | 96.106 | 0.021 | ©.309
BAOKAGBEEERL-3), B FXH | S6L1LIE= | o 08643 | 0.008 | 0.252 | 0.090
mMECHREH. B ECBEAKDN mA# | 99.192 | 0.056 |.0.324 | 0.051
Eﬁlkétbujcﬂz-\-gﬂ%ﬁ:mﬁ mA# | 99.476 | 0.096 0. 209
B | 94.426 0.796
B R A iR 22 8] 7 B AR & YA AE A | 98.880 | 0.054 | 0.007 | 0.005
FTHEEFHBHXH, HHEAGEK FREA | s240.5) & A4 | 97.195 | 0.100 | 0. 867
EMkRELB S, - F AR Mk | 99.243 | 0.106 | 0.794
FEREHRAEFAENABARR.,
AEREMAKFEREAESERE, EANER . AERARHAURGE 2 . SBEXNIMN 2

pm 3 29 pm, — B 4~10 pm EEBRFHF T, LRFHEF T QREP, IBHLE—BHI 5K,
HAELEE 1%~5%. AEARELESR, ULTRXGHE 3063. 6 m A (ER-4). A

R EMRRBIZAHR
RIPRIE. RixERAR

®2 AEAREMKPHAESHERET

Table 2 Characteristics of fluid inclusions in quartz overgrowth

BH T0~127C, & B &K

WHELE | EEM =R SEHOD | KA (m) | BECC)
M —RBRELLEKX, w5 | 4411, 10 R FR 2~5 4~12 111~126. 5
) ) # & 5 6 85~95
ARREMARER 3438. 7 $AR ARH AR 5 12~29 110~117
ﬁﬂﬁﬁﬁlﬁl Vi%ﬁiﬁ‘],ﬂ . YA 1~2 5~10 70~90
ERBEMEHLEEBLS A B AR S L AR 5 10 104
R, YBREXENETA soa5.7 | T FRMR > 6~10 83~95
R 5 2~12 110~127
RGEKANEEESN T 1~5 5~10 89~95
M, TR SR EE &N 5063, 6 iR 6~15 104~124
REREBHAE, NEL KN ’ AHAMR HR 5 6 82.9
. 3231.5 AR OER 5 >5 90~107
BEHAEE,TWXMHE Ay 3526 ET 180
SNEETFTEEBRS, & T FEMA N L BE S AR,
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Quartz Overgrowths and Their Influence on the Reservoir Quality
of Tight Sandstone in the Western Sichuan Basin
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Abstract

The petrographic study of reservoir sandstones in the Xiangxi Formation of the Upper Trias-
sic Western Sichuan basin indicates that secondary enlargement of quartz is an important diage-
netic process reducing porosity during burial diagenesis. Quartz overgrowths as the product of
multiple stages diagenesis are well developed in the sandstones which have little or no matrix and
less grain coating and ductile rock fragments. The homogenization temperatures for aqueous and
hydrocarbon fluid inclusions within the quartz overgrowths range from 70°C to 127°C. The large
volume of quartz overgrowths, however, occurred the temperatures higher than 90C. Quartz
overgrowths are temperature-dependent during progressing diagenesis of sandstones. In compari-
son with the homogenization temperatures of calcite precipitated in fractures, fluid inclusions of
quartz overgrowths have not been reset and stretched, and the temperatures of both aqueous and
hydrocarbon fluid inclusions represent natural variations of temperatures in the conditions of
quartz overgrowth precipitation. Microprobe analysis of the geochemical composition indicates
that the content of Al,O; in quartz overgrowths has the trend of increasing with the growth of
quartz overgrowths toward the center of the pores,suggesting that the AL,O; was in situ or came
from very short distance because of the very low solubility of Al. The diagenetic illite was precipi-
tated during the burial diagenesis. The amount of authigenic illite slightly increased with burial
depth and kaolinite decreased sharply at a depth of 3600 m. The illitization that resulted from K-
feldspar and kaolinite dissolution might play an important role in the development of quartz over-
growths during the deep-burial diagenesis. The silica that formed overgrowths, therefore , might
have originated from both pressure solution and illitization of kaolinite. The porosity reduced in
the Xiangxi Formation was mainly influenced by quartz overgrowths in medium—-and coarse-
grained sandstones. The coincident illitization filled part of the porosity and reduced intensely the

permeability of the reservoir although the illite was present in a small amount.

Key words ; quartz overgrowth;fluid inclusion ; reservoir of tight sandstone; Xiangxi Group,

western Sichuan
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