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Abstract ; Cores from the Ordovician Yingshan Formation limestone in the of Well Shunnan 4 of the Tarim Basin show
remarkable signs of hydrothermal alteration and metasomatism of silicon. Dissolved fracture-cavity, loose siliceous lime-
stone/siliceous rock , hydrothermal veins and large quartz crystal cluster were abnormally developed. Observation of geo-
logical characteristics of the samples and analyses of fluid inclusion/rare earth elements and trace element,all suggested
a mixed origin of the thermal fluids. It is believed that igneous activities provided energy and volcanic thermal fluid
together with formation water formed a mixture of low-to-medium temperature and high salinity silicified hydrothermal
fluid. REE analyses reveal that 8Eu values range from 0. 040 to 0. 118 and average 0. 069-negative anomaly that indicates
a reductive environments; Sm/Nd ratios range between 0. 169 and 0. 256 and average 0. 194, indicating a crustal diage-
netic fluids. The high similarity between the average REE distribution curve of samples and those of earth’s crust sug-
gests the origin of heat from magma,and to be more specific, the upper crust as indicated by a lack of Mg”* in the sam-
ples. Ba/Sr values range from 0.43 to 19.76 and average 6. 70. Such a wide variation means the relative complexity of
the fluid. U/Th ratios range from 0. 35 to 4. 76 and average 2. 14. Th/U ratios range from 0. 21 to 2. 88 and average
1.03. And Th/U-Y/Ho correlations all indicate that the fluid is of low-temperature type.
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Fig. 1  Tectonic location of Shunnan area
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Fig. 2 Lithologic column of the Ordovician in Well Shunnan 4 and schematic diagram showing

the lithologies of the cored section in Well Shunnan 4
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Fig. 4 Microscopic characteristics and Raman spectra of inclusions in quartz and calcite in Well Shunnan 4
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Table 3 REE compositions of siliceous rock samples in Well Shunnan 4 10°¢
=T La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu > REE
YS29 0.830 1.520 0.190 0.620 0.120 0.070 0.230 0.016 0.070 0.019 0.050 0.007 0.060 0.008 3.81
YSI15 0.540 1.000 0.120 0.390 0.100 0.020 0.140 0.010 0.050 0.008 0.029 0.003 0.031 0.004 2. 445
YS21 0.880 1.600 0.170 0.530 0.100 0.031 0.160 0.018 0.110 0.016 0.060 0.008 0.047 0.006 3.736
YS10 0.870 1.600 0.180 0.630 0.120 0.043 0.230 0.020 0.090 0.019 0.060 0.006 0.070 0.010 3.948
YS18 0.970 1.810 0.200 0.750 0.130 0.022 0.180 0.021 0.090 0.025 0.070 0.009 0.070 0.007 4.354
YS9 2.040 3.740 0.420 1.530 0.280 0.090 0.410 0.039 0.200 0.041 0.130 0.026 0.100 0.013 9. 059
YS23 2.580 4.740 0.530 1.830 0.310 0.080 0.400 0.045 0.260 0.050 0.170 0.021 0.130 0.025 11.171
REE ¥4  1.244 2.287 0.259 0.897 0.166 0.051 0.250 0.024 0.124 0.025 0.081 0.011 0.073 0.010 5.503
A4 5 20 43 — 20 3.9 1.1 3.7 0.6 3.6 — 2.1 — 1.9 0.3 —
S e 31 63 — 27 4.7 1 4 0.7 3.9 — 2.3 — 2 0.31 —
EHhseaK 34 64 — 26 5 1 4.1 ND ND — ND — 1.9 ND —
A M 5T 7.8 17.9 — 11 2.9 1 2.8 0.5 3 — 1.8 — 1.7 0.3 —
BRI 0.310  0.808 0.122 0.600 0.165 0.735 0.259 0.047 0.322 0.072 0.210 0.032 0.209 0.032 3.923
JbEm s 32 73 7.9 33 5.7 1.24 5.2 0.85 5.8 1. 04 3.4 0.5 3.1 0.48 173.21
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Fig. 6 REE patterns of the siliceous rock samples of Well Shunnan 4
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Table 4 Trace element compositions of siliceous rock samples from Well Shunnan 4 10-°
S Th U v Cr Ni Cu Zn Y Ho Zr Ba Rb Sr Pb  Ba/Sr U/Th Th/U Y/Ho
YS29 0.35 0.90 5.28 4.29 3.14 2.38 21.10 0.41 0.019 3.72 328.00 2.25 16.60 7.37 19.76 2.57 0.39 21.58
YS15 0.25 1.19 4.36 2.08 3.62 1.26 4.52 0.27 0.008 3.06 19.40 0.90 18.40 10.90 1.05 4.76 0.21 33.75
YS21 0.39 0.81 2.32 3.21 4.8 1.21 6.72 0.43 0.016 4.38 27.90 1.16 24.70 2.16 1.13 2.08 0.48 26.88
YS10 0.44 0.84 2.39 3.58 3.26 1.74 5.53 0.43 0.019 4.32 275.00 1.59 18.60 5.94 14.78 1.91 0.52 22.63
YS18 0.38 1.09 4.34 3.12 5.41 2.34 224 0.49 0.025 3.98 11.10 2.53 26.00 2.00 0.43 2.87 0.35 19.60
YS9 0.98 0.34 3.99 5.47 2.95 3.19 6.33 0.98 0.041 11.30 162.00 3.02 24.00 5.20 6.75 0.35 2.88 23.90
YS23 1.34 0.56 3.76 4.30 5.81 2.92 9.30 1.24 0.050 15.30 97.40 3.28 32.40 5.46 3.01 0.42 2.39 24.80
SEH{E 059 0.82 3.78 3.72 4.15 2.15 7.96 0.61 0.030 6.58 131.54 2.10 22.96 5.58 6.70 2.14 1.03 24.73
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