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The impact of mantle source C(, on clay minerals of clastic reservoirs
in the east part of Shijintuo symon fault, Bozhong depression

WANG Qing-hin', ZANG Chun-yan?, ZHU Wen-sen', ZHAO Guo-xiang', YUAN Zhi-gang’
and FENG Chong'
(1. Exploration and Development Research Institute of Bohai Oil Field, Tianjin Branch of CNOOC, Tianjin 300452, China;
2. Prodution Engineering Research Institute of Energy Development, CNOOC, Tianjin 300452, China)

Abstract: The origin of CO, and the alteration of CO, into clay minerals in eastern Shijiutuo symon fault of
Bozhong depression were studied in this paper. The elevated 8°C and R/Ra values show the mantle-derivation
of CO,. The basin-controlling deep fault was the main migration pathway of CO, fluid. CO, fluid injection had
obvious impact on clay minerals. CO, late injection caused obvious thermal fluctuation and brought out the result
that the montmorillonite of the illite/montmorillonite mixing layer was 15% ~30% lower than that of mudstone
at the nearby depth. Because of late accumulation of CO,, acidic environment of reservoir bed lasted for a long
time, which promoted dissolution of feldspar and formation of kaolinite. Acidic environment inhibited illite in
favor of the transform of other clay minerals into kaolinite. The CO,-bearing reservoir bed was characterized by
high authigenic kaolinites and low illite, which played a decisive role in reservoir quality improvement.
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Table 1 Formation fluid components of A2 reservoir
and A2E reservoir

5 A2-2 A2-3 A2-3 A2E-1 A2E-1
; 3175~ 3199~
WE/m  3333.5 3246.7 3290 oyl oyl
O, 3.93 59.9 89.06 8.31 6.45
N, 0.61 0.45 0.26 0.99 0.51
CH, 34.93 29.05 7.28 77.94 75.84
CHg 4.17 2.87 0.72 6.7 8.95
C3Hg 2.85 1.58 0.42 3.22 4.62

R2 A1 FARASHMEGIREM
Table 2 Composition of nature gas isotopes in Well A2-1

g/ 0 BCoo, ¢(*He)/ R/R, HO o AD/
/% ¢C‘He) /% ¢FAD
3301~3308 —5.2 6.213 4.44 0.573 334.7
3195~3218 —6.4 5.490 3.92 0.872 299.7
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Fig. 2 Discriminant diagram of CG; origin of A2

structure Cafter Zhou et al . » 2012)
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Table 3 Homogenization temperature of inclusions in CO,-bearing reservoir from A2 structure
m T
A2-4 3293 92.1 99.8 140.3 109.6 86.1 104.3 78.4 86.7 82.1 103.2

154.6 153.2 151.6 156.6 155.7 157.4 114.7 107.4 109.1 108.4

A4 3302.5 109.7 111.4 104.6 105.2 106.3 107.1
97.2 102.4 144.2 107.6 117.2 116.5 115.1 109.4 111.2
A4 3312 112.7 113.1 113.7 110.2 106.4
118.7 109.2 101.3 107.1 105.2 106.3 120.9 103.1 120.9
A3 3227 153.7 140.2
150.4 153.8 102.3 109.9 116.7 103.3 113.6 155.7 113.2
- (¢
A2-3 3295 123.9 138.7 95.4 130.1 162.4 126.7 121.6
148.3 127.6 101.2 130.7 96.4 125.3 125.5 134.9 132.0
A3 3309 125.4 123.6 119.8 107.2 100.4 111.4 126.0
A23 3320 103.7 124.6 113.8 110.9 118.6 109.9 107.8 165.6 163.8 111.2
126.7 126.9 120.9 108.1 117.1 101.2 97.9
0% ~15% 20% ~35%
7.5% 2003 CO, 15% —30%
5% CO, 4
4 A22 CO, wi %
Table 4 Clay mineral contents of sandstone in CO,-bearing reservoir bed and mudstone at similar depth
CO, A22
m m
3225.45 7 74 5 3135 46 6 35
3228.88 9 72 5 3170 39 7 35
3229.87 11 73 5 3195 36 8 35
3231.76 7 76 5 3210 40 7 30
3233.60 16 68 5 3315 54 8 25
3322.08 17 62 5 3370 45 16 25
3323.38 13 64 5 3395 42 14 25
3325.27 19 70 5 3415 60 5 20
3326.83 15 69 5 3445 56 7 15
3328.49 20 72 5 3460 61 6 15
13.4 70 5 47.9 8.4 26
3.3 CO, 2 NaAlSi;0x +2 0y + 11 FO>ALS,Oy OH
Co, +2 Na® +2 HCO5 +4 H,SIO, 2
00 A2
CO, CO, 4a
CO,
2008 Holdren Jr and Speyer 1985 Xu Tianfu
2008 et al. 2005 Mark Wilkison et al. 2009
2 KAIS;Os +2 A0, +11 HO~>ALS,Os OH 4

+2 K" +2 HOO; +4 H,SO, 1 -



678 s A 0 W

Z R & FH31E

BRCE 4b), B CO, MANH MU AT A BR IR £ e 45
PR -

A2 HIEV A — B o, R ER AL
R AN A E PR R 70 9% (B 5.8 6),
X BfEam T RRE e A (R 3), R Z AL AT

100 #m  KYKY-2800

A BRI SM AR A FEERERE 20%(
6). m&ABEREEL, B AR 2 (K 5a.5b).
CO, RALJE A S50 1 35 b B L T v U A 1 e A
e HEREARESENEREERZ —.

4 A22 HE CO, R Z B BRI #h R e v v
Fig. 4 Dissolution of feldspar in COs-bearing reservoir bed interval in well A2-2
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a—strong dissolution of feldspar along cleavage seam: at the depth of 3 326.85 m- scanning electron microscopy: b—dissolution of
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Fig. 5 Authigenic kaolinite in reservoir bed, well A2-2
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a—page-like authigenic kaolinite filling holes, at the depth of 3 322.13 m, scanning electron microscopy: b—page-like authigenic kaolinite

and authigenic quartz intergrowth, at the depth of 3329.10 m, scanning electron microscopy
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Fig. 6 Clay minerals of CO,-bearing reservoir in A2 struc-
ture versus those of oil-bearing sandstone in Shahejie 1~2

member of Bohai sea waters
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