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Table 1 Distribution of organic inclusions in
sandstones and their homogenization temperatures
/ /m
30% 25%
107 ~ 130°C A, 4314.0
TZ11 4 409.4
4419.2 62 64 65 63.5
4423.7 72 74 103
338 mg/L pH 5.5~6.5 4428.6 62 66 68
1- 4433 125 135 188 >200
1 11| 4447.5 67 69 > 150
4461.8
11 4387.6 76 82 138 > 150
4400.6 72 76 125 195 > 200
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4
59.5~82C 1 3 VSr/ S
Br Br Ca Mg Sr Cl
CF CF = Ca+ Mg + Sr — SO, — HCO, /
103 ~ 125°C 2
9 11 Cl
111
2 3D 380 S/
Table 2 Concentrations of major trace elements 3D 80 and®Sr/*Sr of oilfield waters from Silurian reservoir
30 3D 878r/%08r | SiO0, Br K Sr Na Mg Ca cl
TZ11 | 4301-4307 | —=2.28 | -32.0 0.71150 261 340 | 2472 | 617 340 46085
TZI1 | 4357 - 4370 540 203 | 21450 | 154 3512 39172
TZI1 | 4417-4435 | —4.85| -30.3 0.71183 | 23.15 219 395 S8 | 24008 | 308 4276 | 338 | 46431
TZI1 | 4440 - 4450 | —4.40 | -31.6 17.87 154 441 270 | 25162 | 555 4479 12 | 48159
TZI1 | 4462-4479 | —4.75 | -27.8  0.71145 | 5.00 53 683 21 | 22369 | 432 3767 | 265 | 48504
TZ12 | 4330-4343 | —-4.55| -34.6  0.71072
TZ12 | 4374 - 4392 73 7 28465 | 2469 9366 66247
TZ12 | 4410-4414 | —-4.90 | -40.5 0.71101 30665 | 1420 9617 67399
TZ14 | 4475-4750 | -4.89 | —35.1 5.20 280 785 442 | 39874 | 432 10791 | 158 | 81225
TZ16 | 4125 -4129 0.71044 202 15
TZ161 | 4178 -4181 | —10.10| -50.7 0.71111 | 20.00 68 653 385 | 28403 | 1320 48092 130785
TZ23 | 4770-4780 | -4.05 | -34.3  0.71057 236 6 6399
TZ30 | 4117-4127 | -0.86 | -33.0 0.71161 600 274 | 30360 | 309 7330 60371
TZ35 | 4946-4951 | —2.22 | -41.3 0.71258 | 26.56 73 392 240 | 21853 | 859 6357 46900
3D 8"%0 %o SMOW  %7Sr/%0Gy mg/L. + +
CF 87Qr,/86Sy 87Gy,/86 Sy 0.
Ca Sr K 80 87Sy/%Sr 0.730 0.710
Mg 87Sy,/86 Sy 0.710
87 Sp /% Sr 87 Qp./86 Q. 0.
0.710 44 ~0.712 58 2 710 3 14
o 87Sr/%0 8y
Sr 20 x 1070
442 x10°% Sy
? St/%Sr 0.754 72 S 56
e 6 Sr/®Sr
S/ 87Sr/80Sr
0.71229 0.711 78 TZ11 TZ12
0.714 81 0.71263 87Qy,/80
Sr Sr 450 x
10  ¥Rb 873y
87Sy,/86 Sy - 101® S »
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Effect of Hydrocarbon Emplacement on Diagenesis of
Silurian Sandstone of Central Tarim Basin
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Abstract

Silurian bitumen-bearing sandstones in Central Tarim are shown to be a good case to study influence of hydrocarbon
emplacement on diagenesis. We have carried it out by means of observation of thin sections SEM of sandstones in congwnc-
tion with analysis of water chemistry organic acid anions and 8D 880 3"Sr/%Sr of oilfield water and homogenization tem-
peratures of fluid inclusions of the sandstones.

It can be found that quartz secondary overgrowth coexists with reservoir bitumen. Bitumen may occur between quartz
overgrowth and grains in coarser sandstones or occlude in the centre of pore in finer sandstones. Homogenization tempera-
tures of organic inclusions are divided into 2 groups 59.5 ~82°C and 103 ~ 125°C  suggestive of at least 2 phases of oil
emplacement. The latter is close to the present temperatures of the bore hole bottom indicating that the late oil and gas em-
placement took place in the late Yanshan to early Himalaya Orogeny and quartz overgrowth is not inhibited by oil emplace-
ment and cementation continueds to present day.

Relationships between Br and Ca Mg Sr Cl CF CF = Ca+ Mg+ Sr— SO4 — HCO; meq/L  show that oilfield wa-
ter is evolved by subaerial evaporation of seawater and subsequent mixing with meteoric water evidenced by relationship be-
tween 0D and 8'80. Relative enrichment of Ca Sr K and depletion of Mg is explained to be a result of dissolution of K-
feldspar dolomitization of calcite and albitiyation of feldspar.® Sr/*6Sr of 14 water samples range from 0.710 44 to 0.712
58 much larger than Silurian seawater indicating that Rb-enriched detrital minerals such as K-feldspar mica and illite
from sandstone or mudstone contribute significant amount of ¥ Sr to oilfield waters.

It is proposed that organic acids and anions hydrocarbons be generated by as a result of meteoric water influx after oil
emplacement. Organic acids enhance dissolution of minerals such as K-feldspar quartz leading to generation of secondary
porosity and supply additional Si necessary for quartz overgrowth. Si mass transport is through diffusion due to concentration
difference as a result of Si precipitation on detrital quartz. And this is the reason why quartz overgrowth was not inhibited.
And Fe II in authigenic minerals such as Fe-dolomite Fe-calcite and pyrite is mainly derived from reduction of Fe, O3 due
to low Eh resulting from hydrocarbon emplacement. It can be found that bitumen-bearing sandstone is grey dark grey even
black in comparison with color brown in most non- bitumen-bearing sandstone suggesting that the former was bleached.

Key words hydrocarbon emplacement quartz secondary overgrowth meteoric water influx  central Tarim basin
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1. . x10 TZ11 S 4 430.32 m 2. TZ12 8 65/83  SEM 3.
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