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Carbonate Diagenesis and Quantitative Evaluation of Its Control over the Reservoir
——RExemplified by Carboniferous Bioclastic Limestone Member in
Hetian River Gas Field, Tarim Basin

YANG Wei
{Gas Department , Langfang Branch . Research Institute of Petroleum Exploration and Development, CNPC, LangFang, Hebei ,063007)
WANG Qinhua ZHAQO Rende WANG Yuan LIU Xiaozeng
{ Tarim Petroteum Exploration and Development Headquarters, Karla , Xinjiang ,841003)

Abstract  The influence of diagenesis on the carbonate rock reservoir is obvious and serious. The Carboniferous bioclastic limestone
member is an important gas-producing formation in Hetian River gasfield in Tanm basin. Principal diageneses are cementation, com-
paction, pressure — solution, dolomitization, solution and fracturing, which control the reservoir properties of the bioclastic limestone
member. The cementation and compaction are main pore destroyers, which destroy almost all primary pores and part of secondary so-
lution pores. Sutures can be formed by pressure-sclution and serve as reservoir space and channels for hydrocarbon migration. Dolomi-
tization occurs in penecontemporaneous stage that coincides with the seawater seepage-reflux model. 30 percent of total porosities are
provided by intercrystal porosities. The porosity has good correlation with dolomite content. The buried solution is formed by sul-
phuric acid and can form solution pores, which provide more than 37.5 percent of total porosities. The structural fractures make up
the principal permeability contributor of the reservoir.
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Fig.1 Location of structures and wells in Hetian river gas field
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Table 1 Reservoir parameters of bioclastic

limestone member in A2 well

#H By OEasE LEE CORME % ﬁiﬁi;_li?
o K C %0 K Na
1465.14 26 1.04 374 -3.75 1075 537
1465.74 35 131 - - - -
H 1465.95 45 2.67 4.45 -3.29 1650 780
Eoag6.54 44 .87 - - 290 84
imes.fss 35 0.44 3.45 -5.10 500 443
u 1467.08 35 L - - - -
i 1467.4 37 1800 - - - -
K 1468.08 68 54 - - - =
;ﬁ 1468.34 43 3.69  6.35 —3.11 2000 1060
: 1468.54 40 212 - - - -
14704 48 465 - - - -

14M0.75 95 1.66  4.64 —2.87 2800 1501
T 46 2.8 4.53 -3.62 1720 860
1471.25 - 0.63 - - - -
£ 1471.39 - 2.45 2.54 -2.97 185 306
e - 1.53 -~ - - -
s 17187 - 1 - - - -
@ 1477.10 - 0.39 4.56 -3.89 850 663
T - 1.79 3,55 —3.43 517 485
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Fig.2 Relationship map of dolomite content and porosity in A2 well
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Table 2  Statistic table of different type of pore
e Ba¥ fief 2oL, HhIEIAE AL B AR BALBRE Eh AL BRAE /%
T % % % % SILBREE
A2 10 1.38 0.25 0.67 2.3 40
A3 6 1.52 0.3 0.56 2.38 36
Ad 3 1.9 0.5 0.78 3.18 40
A5 4 1.75 0.3 0.65 2.7 35
Adn 5 1.02 0.1 0.4 1.52 33
B % 1.51 0.3 0.61 2.42 37.5

B TR F I ETFLBR Y (average face porcsily).
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Table 3 Averages of physical property of reservoir in bioclastic limestone member

se WE g M BES AdpA% EEREE daimy,, MMERE
m K10 g K10 S X 10 Y’ BTLBUE BBEE
A2 1461.25~1499.125  4.45 0.26 29.67 29.64 0.03 6 99.9
A3 13930—-1467.625 5.05 0.26 49.9 49.85 0.04 5 99.9
A4 1861.5~1903.875 4.15 0.08 10.15 10.13 0.02 2 99.8
A401  1986.0~2047.0 5.63 0.18 0.4 30.31 0.09 3 99,7
AS 1964.1~1994.0 3.78 0.08 18.8 18.78 0.02 2 99.9
AT 2886.1~2193.75 3.06 0.07 4.64 4.62 0.02 2 99.6

A R (log values) o
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Table 4 Statistics of sutures in some casting slices

¥ W A2 3 A3 H Ad 3 AS 3
b Ly 10 6 3 4
E: 35853 02 3 5 6 5 6
RSN 4 5 3 4
3 4
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EHESE KRB SR M ERBER
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