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Fig.1

of Xujiahe Formation

Sedimentary background of the Second member of Xujiahe Formation in the western Sichuan area, and a columnar sketch

[37]
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Fig.2  Characteristics of quartz particle boundary under microscope

(a) well Xin 5, 4 746.44 m, lithic quartz sandstone; (b) well Xin 10, 4 880.54 m, lithic quartz sandstone, concave-convex boundary; (c) well Xin 10, 4 927.86 m, lithic

quartz sandstone, rain-like dissolution, a large number of micropores; (d) well Xin 5, 4 960.11 m, lithic quartz sandstone, rain-marked dissolution, filled with flake chlo-

rite after dissolution; (e) well Xin 5, 4 744.2 m, lithic sandstone, concave-convex boundary; (f) well Xin 5, 4 747.87 m, lithic sandstone, harbor-like boundary, dissolved

and filled with clay minerals; (g) well Xin 10, 4 852.84 m, lithic quartz sandstone, honeycomb dissolution, dissolved by illite-chlorite mixed layer filling; (h) well Xin 10,

4 880.54 m, lithic quartz sandstone, bay-shaped boundary, filled with filamentous illite and ankerite; (i) well Xin 10, 4 926.38 m, lithic sandstone, bay-like boundary, dis-

solved and filled with flaky filamentous chlorite-illite; (j) well Xin 10, 4 880.54 m, lithic quartz sandstone, bay-like boundary, metasomatic dissolution of clay minerals;

(k) well Xin 10, 4 825.66 m, lithic quartz sandstone, cathodoluminescence, clay mineral metasomatic dissolution; (1) well Xin 10, 4 931.40 m, lithic quartz sandstone, ser-

rated boundary, metasomatic dissolution of ferrocalcite, ankerite and illite
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Table 1 Dissolution characteristics of quartz grain boundary
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Fig.3 Boundary-type quartz particles

(a, d) smooth boundary-dissolution pore-increasing type; (b, e) fuzzy boundary-dissolution-carbonate metasomatic type; (c, f) fuzzy boundary-dissolution-clay mineral

metasomatic type
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Fig.4 Genesis diagram of smooth boundary-dissolution pore-increasing type at well Xin 10

(a) 4 880.54 m, lithic quartz sandstone; (b) 4 935.04 m, lithic quartz sandstone

32 AR BRM—RHRRAEE

BT AF T A S AL g I g rpie=,
WA SEAERIMEIREE T 52 OH I HEALAE T, i A ik o4
SR pH ELASEINTATHE o [T, FRL g I A R 2%
IO 23 AR A S BURE ) 375 AL BE , AT 2 o VA i L
BT AAESER e SE T A S URLAE AR P 25 A7 FL i
SRS 5, i A S R0

PG 8 3 3 DX 00— B Ay S R 375 ot B 5 38 3k
FAAe, P i ol AN 7 ) 22N A
A RIZRYEAT (P 2, h) Al o e 41 D SR SR 48
DEBERA (5R2), 53 A D BAE BUE SRR 7R
SRR R R IS 451 (P 2e) o BRI A0 RSk e A 1Y)
TR E & K Fe Fl Mg™ (Bt 313512, 52 i A1
HATEGIEAAE T ) B A A Bk e A1 5 AL RO ARAE,
X LB A7 1 O A7 R S R 20 I P e 3
BirIbRa .

[l , PR LB B LS BRI — B e i A

R2 FIwwENEE

Table 2 Relative content of clay minerals

BRI WS /m fﬁiﬁ‘%wxg;/% _

FRE Eea gRa BEIRE
JII4 1003 4337.65 81 3 12 4
B 5 I 4740.33 81 7 12 0
i 109t 4852.84 78 0 22 0
w10 4880.54 65 0 35 0
i 5t 4933.35 72 10 18 0
B 10t 4937.80 61 0 39 0

DAY (ES) , LB A7 7E NaCl
JRVS W o BEA, B b B R gk A A
16, AR /R TR HAT K Fe Al Mg> . LA EJLK
FEL i AR R BE S, B2 5 T B A XS o i fi
() T 75 D SR 30 B e A A i B ol 7 TR
W, RS 26 0 ) AR ER £ 0 0 0 Those AR . F
9% XA PR 2 B R R S AR AV AR HE AR
mr.

1) 1 AR i —Rk R R e A A

W 25 30 SRS ol o o 5 e T 5 e 45 400 1) A L
IR kR £8Py I A S R i A i A (A
REORTALRS | 22 40 Utk X R A P X R &
B o B RHEAE I v il X K XA R 0 kb
MR R W ACAR, IF HAR X 2R 0 52 Kk A R A i 21
i o LT FRSRIN R A BRI & AR VA Tl S RO LY
Si0, Lk H,Si0, 43+ W% X ] LB /K 97 1, LB K
Ca® F HCO; ¢ B 401 S 75 T H,Si0,, ) £ K Sy i JiE 2
KA, DI T B TR R 5 Py 0 A e ks ke A= 28
o X EWFIE XA B A7 S AR AIE — B, I FLAE
BRI L2 3] A S B0 Bk i VR o £ 8
L HFERME AR 07 i Ak L = A BRI
() Fe™ $i i 1 A 9% 1 7 T o (A5 FL B Ca™* A1
HCO; #8238 72 T H,S10, , T Gk i 22, M & A 1k
FRERT )Xo DA () b 3SR (L 6) .

2) AR h—Fh s AR A

ZRRBIAEW R X B W, R s i Ag



TR IR K I T 1327

o

K5 0 — Berh WA R (3 4 58 &

AL

I 2 3 4
il F2537 ctsbR: 11.314(0 cts) keV|

AETE . B 10 97,4 931.40 m, A JE b5 )

Fig.5 Shale salt in the second member of the Xujiahe Formation

(scanning electron microscope and energy spectrum, well Xin 10, 4 931.40 m, lithic sandstone )
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Fig.6  Genesis diagram of fuzzy boundary-dissolution-carbonate metasomatic type
(a) well Xin 5, 4 744.20 m, lithic sandstone; (b) well Xin 10, 4 931.40 m, lithic quartz sandstone
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Fig.7  Genesis diagram of fuzzy boundary-dissolution clay mineral metasomatic type in lithic quartz sandstone at well Xin 10
(a) 4 880.54 m, lithic quartz sandstone; (b) 4 852.84 m, lithic quartz sandstone
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Fig.9 Quartz dissolution ratios
(a) well Xin 10, 4 880.54 m, lithic quartz sandstone; (b) well Xin 10, 4 935.04 m, lithic quartz sandstone; (c) well Xin 5, 4 737.20 m, lithic sandstone ; (d) well Xin 5,

4 746.44 m, lithic sandstone; Q. undissolved quartz particles; Qd. dissolved quartz particles
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Fig. 10 Dissolution face porosity of lithic quartz sandstone at well Xin 10

(a) 4 931.40 m, lithic quartz sandstone; (b) 4 935.04 m, lithic quartz sandstone
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Abstract: [Objective ] There is a clear correlation between the boundary condition of quartz particles and their dis-
solution. This relationship is systematically summarized here to determine the types and characteristics of quartz dis-
solution.[ Methods ] Thin section identification, cathodoluminescence and scanning electron microscopy were used in
combination with detailed observation and statistical analysis to determine the quartz boundary dissolution character-
istics in rock from the second member of the Xujiahe Formation, western Sichuan. The processes of different types of
quartz boundary dissolution were determined and the mechanisms were analyzed. The study provides new ideas and
references for dissolution analysis in sandstone skeleton particles, and the genesis of pores in tight sandstone.
[ Results ] Two types of boundary dissolution in quartz particles were revealed: (1) smooth boundary-dissolved pore-
increasing, in which the boundary of the quartz particles is seen to be smooth and clear, and pores are formed after
dissolution; and (2) fuzzy metasomatic boundary dissolution seen as indistinct and rough quartz particle boundaries
caused by the presence of dissolved and metasomatized carbonates or clay minerals producing either fuzzy boundary-
dissolution carbonates or fuzzy boundary-dissolution clay minerals. Type 1 is the result of organic acid dissolution in
acidic conditions. Type 2 metasomatism between carbonate ions and quartz particles is due to differences in ion con-
centration in alkaline conditions. Clay mineral metasomatism occurs when alkaline metal ions are released to produce
a ‘salt effect’ , accelerating the dissolution rate of quartz particles. Metasomatized quartz particles are covered with a
clay film. The dissolution boundaries of the quartz particles tend to change from type 1 to type 2; the alteration favors
the formation of a hydrocarbon reservoir. Quartz particles in the second member of the Xujiahe Formation in the study
area had a surface area corrosion loss of 4.33%-8.67% (average 6.37%). Up to 72% of all quartz particles showed dis-
solved surfaces, averaging 63.02%. The quartz content in thin sections was about 45%-96% (average 75.3%). A sta-
tistical analysis of the results showed quartz dissolution surface porosity between 2.05% and 4.09% (average 3.19%;
R*=0.792 6).[ Conclusions ] The proportion of partially dissolved quartz particles effectively alters the pore structure
of tight sandstone, thus favoring reservoir development by providing a reasonable amount of secondary pores and in-
creasing reservoir space for oil and gas.

Key words: Xujiahe Formation; dissolution characteristics of particle boundary; formation mechanism; geological

significance



