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THE GENESIS OF SILICIFICATION IN THE LOWER
PALEOZOIC CARBONATE IN THE TARIM BASIN

Zhu Dongya, Meng Qinggiang

(SINOPEC Ex ploration and Production Research Institute s Beijing 100083, China)

Abstract: Remarkable silicification was found locally in the Lower Paleozoic carbonate in the Tarim Ba-
sin. Euhedral drusy quartz were frequently observed filled or half-filled in the dissolution pores in the
carbonate cores of some wells, such as S15, S5, S13 and TSI wells in the north of Tarim Basin and
Zhong 3 and Tazhong 1 wells in the central of Tarim Basin. The homogenization temperature of the fluid
inclusions in the quartz is generally high, and the maximum frequency of the homogenization tempera-
ture is between 150°C and 190°C. The 6" Oysuow values of the quartz and the dDygyow values of the
water in the fluid inclusions in the quartz are between 18. 6%, and 24. 14%, , —118. 36%, and —83. 39%,,
respectively. The rare earth elements of the quartz have features of relatively high content of heavy rare
earth elements and considerable negative Eu anomaly. The characteristics of homogenization tempera-
ture, hydrogen and oxygen isotope compositions and rare earth elements indicate that the quartz in the
Lower Paleozoic carbonate were precipitated from hydrothermal fluid associated with volcanic activity.
When precipitating quartz, the hydrothermal dissolved the carbonate remarkably. So that, more atten-
tion should be paid to the hydrothermal alteration of the carbonate during the exploration.
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Fig. 1
of the fluid inclusions in the Lower Ordovician

Histogram of homogenization temperature

quartz in the north of Tarim Basin
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Table 1

Hydrogen and oxygen isotope compositions of the water

in the fluid inclusions in the Lower Ordovician quartz in the north of Tarim Basin

N N P YN T — =K
75 #*B RE/m  BAr 518()511\54'(%)\’&1/%0 ss,ifﬁﬁm rﬁg/ém 6”(3??5%0”
1 S15 5 345.07 (O} 24. 14 —118. 36 156 8.69
2 S15 5 395. 87 (O 23. 36 —106. 58 148 7.20
3 S15 5 416. 26 0O, 22.73 —96.78 171 8.50
4 S15 5412.69 O, 18.63 —83. 39 182 5.21
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Fig. 2 Distribution of hydrogen and oxygen isotope
compositions of the water in the fluid inclusions in the
Lower Ordovician quartz in the north of Tarim Basin
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Table 2
Lower Ordovician quartz in the north of Tarim Basin

Rare earth element compositions of the

71 wE iy
1 2 3
W /m 5345.07 5395. 87 5416. 26

La 1.491 0.608 0.922 1.007
Ce 2.882 1. 285 1. 876 2.014
Pr 0. 289 0. 145 0.182 0. 205
Nd 0. 951 0.539 0.630 0.707
Sm 0.201 0.107 0.125 0.144
Eu 0.035 0.019 0.023 0.026
Gd 0. 147 0. 084 0.098 0.110
Tb 0.024 0.013 0.014 0.017
Dy 0. 140 0.079 0. 087 0.102
Ho 0.027 0.017 0.019 0.021
Er 0.075 0.047 0. 055 0.059
Tm 0.010 0.007 0.008 0.008
Yb 0.061 0.039 0. 045 0.048
Lu 0.009 0. 006 0. 006 0.007
>REE 6.343 2.995 4. 090 4. 476
LREE/HREE 11. 866 9. 257 11. 326 10. 816
(La/Yb)x 15. 950 10. 034 13. 206 13.063
oEu 0.636 0.619 0.638 0.631
0Ce 0.978 0. 965 1.022 0.988
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Fig. 3 Distribution patterns of rare earth elements of the
Lower Ordovician quartz in the north of Tarim Basin and
the intermediate —felsic igneous rocks in the Tarim Basin
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