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Fig. 1 Tectonic setting of the Fengcheng Formation in the Urho t ) ”
region Junggar Basin Xinjiang (400 ~ 1400 800m)
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Table 1 Microprobe analyses ( wt%) of the salt minerals from the Fengcheng Formation in the Urho region Junggar

Basin Xinjiang

0] F Na Mg Al Si Cl K Ca Fe Ti Ce Zr Sr C S
10 45.41 0.51 | 15.71 1.27 25.8212.26 9.01
8 45.13 1.56 | 13.65 | 1.71 | 3.52 27.50 | 6.93
8 38.53 48.83 12.64
9 44.12 10.82 0.44 43.39 1.22
27 34.61 5.41 | 0.78 |4.55(23.20 1.48 | 0.65 8.08 | 2.54 | 12.17 5.16 | 1.37
1 53.49 29.51 17.01
1 4.58 33.77 | 1.52 52.53 5.16 | 1.99 0.47
4 40.94 28.56 | 26.06 4.44
2.2 o
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Fig.3  Macroscopic and microscopic photographs of the lacustrine sedimentary rocks and representative salt minerals from the

Fengcheng Formation in the Urho region Junggar Basin Xinjiang
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Table 2 Microthermometric data for the fluid inclusions in the representative salt minerals from the Fengcheng Formation in

the Urho region Junggar Basin Xinjiang

(o) I (%) Th( °C) Tm( C) -
1 F1101 8 83.9 ~280.8 5~12 51.7~83.4 [43.5~41.8| 15.76 ~17.34
2 F1104 11 38.6~98.0 4~10 |86.7~123.8| 20~42.1 | 16.05~22.38
3 F1106 11 59.5 ~130. 1 8~12 82.8~99.7 | 20~42.1 | 16.05~22.38
4 FI519 2 46.8 ~60.2 9~12  [116.8~120.9| 47.6 20.67
5 F2611 8 68.1~188.9 7~11 55.5~71.7 | 43.7~9.8 | 13.72 ~17.52
6 FN305 6 68 ~181.8 8 ~11 75.7~97.5 |45.2 ~42.3 | 16.24 ~18.80
7 FN125 3 63.6~125.9 6~11 81.2~99.8 [42.5~41.2| 15.17 ~16.43
8 FN129 8 49.5 ~106.8 7~12  |51.2~125.7 | 23.8 ~47.6 | 20.67 ~24.93

4
A. F1104; B. FI519; C. FN305; D.
F2611; E. FNI125; F. FN129. L. V.

Fig.4 Microscopic photographs of the fluid inclusions in the representative salt minerals from the Fengcheng Formation in the Urho

region Junggar Basin Xinjiang
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Fig.5 Diagrams showing the distribution of the experimental data for the fluid inclusions in the representative salt minerals from the

Fengcheng Formation in the Urho region Junggar Basin Xinjiang
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Fig. 7 Homogenization temperature-salinity-density phase
diagram for the fluid inclusions in the representative salt

minerals from the Fengcheng Formation in the Urho region

Junggar Basin Xinjiang
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Table 3 Physical and chemical parameters for the ore-forming hydrothermal fluids of the representative salt minerals from

the Fengcheng Formation in the Urho region Junggar Basin Xinjiang

() | .
( % NaCl) (g/em’) ( MPa)
) 116.8 ~120.9 20.67 1.09 40.30
118.9 20.67 1.09 40.30
51.7~123.8 |15.76 ~22.38 | 1.06 ~1.12 4.0 ~50.2
30
90. 1 18.17 1.09 20.77
81.2~99.8 |15.17~16.43 | 1.07 ~1.08 13.0 ~24.6
3
90.5 15.80 1.08 18.85
51.2°C ~125.7 |20.67 ~24.93 | 1.09~1.16 3.6~52.5
8
78. 1 22.65 1.13 18.75
55.5C ~97.5 | 13.72~18.8 | 1.07 ~1.11 4.8-~22.9
14
74.5 16.05 1.09 9.97
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Fluid inclusions in the salt minerals from the Permian Fengcheng
Formation in the Urho region Junggar Basin Xinjiang

JIA Bin> WEN Hua-guo' > LI Ying-bo® LIU Ya-peng® WANG Tao’
(1. State key Laboratory of Oil and Gas Reservoir Geology and Exploitation Chengdu 610059  Sichuan China;
2. Institute of Sedimentary Geology Chengdu University of Technology Chengdu 610059 Sichuan China)

Abstract. The Permian Fengcheng Formation as the important hydrocarbon exploration target in the Urho region
Junggar Basin  Xinjiang is built up of the genetically special deep-dake salt-bearing volcanic-sedimentary
formations. The detailed study of characteristics and genesis of the fluid inclusions in the salt minerals from the
Permian Fengcheng Formation is based on the techniques such as core observation thin-section examination
scanning electron microscopy X-ray diffraction analysis microprobe analysis and microthermometry of the
inclusions. The oredorming fluids of the salt minerals are assigned to the H,O-NaCl systems with the moderate to
low temperature (51.2 to 125.7%C) moderate to high salinity ( 13.72% to 24.93% NaCl) moderate to high
density (1. 06 to 1. 16 g/cm’) and high-alkaline thermal brines with CH, gases. The deep-dake salt-bearing
volcanic-sedimentary formations are thought to be associated with the sublacustrine hydrothermal effusion in the
Fengcheng Formation. It is speculated that the genetic mechanisms for the salt minerals are involved into the
disequilibrium and inversion of the deep—seated high-alkaline thermal brines caused by the mixing of sinking lake
water and mantle-derived magmatic water extraction of soluble salts during the upward migration of the mixed
hydrothermal brines and the eruption of the hydrothermal brines from the sublacustrine vents and then mixing with
the low-concentration lacustrine water at the bottom of the lakes and the formation of the compositionally
complicated salt minerals at last.

Key words: Junggar Basin; Urho; Fengcheng Formation; salt mineral; fluid inclusion; oreforming
hydrothermal fluid



