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Fig.1 Tectonic and geological map of the Bashibulake uranium deposit
a: Tectonic map of the Bashibulake uranium deposit(after Li Xiangdong et al., 2002[43])

(D Himalayan — Indus River suture zone; (2) Shuanghu—Kongkashankou suture zone; 3) Kangxiwar dextral strike slip belt;
@ North Kudi suture zone; 3 Pamir frontal margin thrust belt; ©® Qiaman sinistral strike slip fault system; @ Talas—Ferghana
dextral strike slip fault; 8 Tianshan suture zone; (9) Taxkorgan dextrall strike slip belt
b: Geological sketch map of the Bashibulake uranium deposit(after Huang Yi, 1997[42])
1—Quaternary ; 2—Pliocene ; 3—Miocene ; 4—Paleogene ; 5—Cretaceous ; 6—Jurassic ; 7—Lower Paleozoic ; 8—Proterozoic;
9—Uranium deposit; 10—Fault; 11—Geological boundary
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Fig.2 Geological section of the Bashibulake uranium deposit (after Liu Wusheng et al., 2006 )
1—Quaternary; 2—Lower Cretaceous red formation; 3—Lower Cretaceous reduced gray formation, 4—Bituminous zone;
5—0il and gas zone; 6—Sandstone; 7—Conglomerate; 8— Mudstone and siltstone; 9—Crystalline schist; 10—Uranium ore body
(Note: Profile direction and scale are not shown in the original drawing)
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Fig.3 Field and microphotos of oil and gas reduction from the Bashibulake uranium deposit

a—Black oil and gas spots in sandstone of the Bashibulake uranium deposit; b—Asphalt from rock cores of the Bashibulake uranium

deposit; ¢, d=Dark brown asphalt filling the intergranular pores and microfractures of ore—bearing sand (X08—49), and the asphalt filler

showing dark brown fluorescence
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Table 1 Analytical results of fluid inclusions from the Bashibulake uranium deposit
) ) Lk i
Fae) By ik R4 ) Joum % Y—iJE/°C BRI /wt %NaCl
1 A RS LA 4%8 <5% 135 8.55
2 PEES W R 2X4 <5% 167
3 A LTI N 5 <5% 169
4 X08-491  HBUHTFIL 4 FEE LTI N 3X6 <5% 142 6.59
5 A W R 3X6 <5% 175 7.86
6 A BREER axe <5% 90
7 FE SR EE 6x8 <5% 95
8 A W R 5X10 <?5% 127 22.10
9 A W R 5X8 <5% 103
10 A W R 12X22 <5% 82 224
11 A W R 8 <5% 71 292
12 A Wk A 2X%3 <5% 90
13 e Wk A 10X15 <8% 132 224
14 A Wk A 10X 12 <8% 110 274
15 XOBORIERE e e axn 0 <s% 5
16 A e WS B A 15%20 <8% 112 241
17 PP W LA 20 <8% 168 1.06
18 FE W R 8% 10 <8% 187 0.71
19 A W EL AR 2X6 <8% 182 0.71
20 FYE Wk R 4X8 <8% 184
21 FYE Wk 4X6 <8% 183
22 A W EL AR 5X10 <8% 178 0.88
23 A WLk 8X 12 <5% 175 23.05
24 FE W R 4X5 <5% 173 2238
25 FE W R A 4X5 <5% 160 20.97
2 yos492 wyiEwE o WA@%% 2X5 <5% 161 2111
27 FE WL 1X4 <5% 160 21.11
28 AT W B 4%6 <8% 185 8.95
29 A W LA 3%4 <8% 188 9.21
30 AU W LA 3X5 <8% 193 9.21
T2 BAHNEHT KANE A RERAMR (BAL: wt%)
Table 2 Chloroform bitumen “A” and its family compositions of organic matter from the
Bashibulake uranium deposit
P ae O ROUE wae ome e wwm e owe e HE
X08-491  HLYTFHbE Wit 0.0026 2728 330 5024 1918  100.00 3058 827 2.62
X08-492  MuiERb A Wi 0.0019 2271 249 5231 22.49 100.00  25.20 9.12 2.33
R 3 BAGR R (BNESEEILSEUFE
Table3 Characteristics of vapor—phase chromatography of saturated hydrocarbon
from the Bashibulake uranium deposit
P @%ﬁé%%ﬁ U T HREAE TR C21-/C22+  C(21+22)/C(28+29) Pr/Ph PrmCy;  PrmCig  CPI  OEP
X08-491 Cl14-C34 T o Y0 Cl16 221 2.9 0.77 0.54 0.85 1.16 072
X08-492 C13-C33 T 2 LU Cl6 1.64 2.37 1.01 0.51 0.48 135 084
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Fig.4 Characteristics of fluid inclusions from the Bashibulake uranium deposit under microscope and fluorescence

a.b—Sample X08—491, plainlight: pale yellow liquid hydrocarbon and gas liquid hydrocarbon inclusions distributed along microfractures

in detrital quartz with zonal distribution; c—Sample X08—49, plainlight: dark brown, gray brown liquid hydrocarbon inclusions along

microfractures in detrital quartz with zonal distribution; d—Sample X08—49, plainlight, e—Sample X08—49, UV excitation fluorescence

microscope: pale yellow liquid hydrocarbon, gas liquid hydrocarbon inclusions, showing strong light brown and yellowish green

fluorescence along detrital feldspar microcracks with zonal distribution; f—Sample X08—49, plainlight: a light gray—gray hydrocarbon—

bearing brine inclusions along microfissures of detrital quartz with zonal distribution; g—Sample X08—492, plainlight, UV excitation

fluorescence microscope: pale yellow, light yellow and gray liquid hydrocarbon, gas liquid hydrocarbon inclusions, showing strong light

brown and yellowish green fluorescence along microfractures in detrital quartz with zonal distribution; i—Sample X08—492, plainlight:

dark brown, gray brown liquid hydrocarbon inclusions along microfractures in detrital quartz with zonal distribution
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of inclusions in quartz of ore—bearing asphalt sandstone
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Fig.7 Gas chromatograms of saturated hydrocarbons from ore—bearing asphalt sandstone
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Fluid inclusion and organic geochemistry characteristics of the Bashibulake
uranium deposit in Kashi Sag, Xinjiang

HAN Feng—bin', CHEN Zheng—le', CHEN Bai—lin', LI Xi—gen? LIU Zeng—ren’

(1.Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081, China;2.No.216 Geological Party, CNNC, Urumqi 830011,
Xinjiang, China; 3.Xinjiang Geological Survey, China Non—ferrous Metals Resources Geological Survey, Urumgqi 830011, Xinjiang, China)

Abstract:Located in Kashi Sag on the northwestern margin of Tarim basin, Xinjiang, the Bashibulake uranium
deposit is hosted in clastic sedimentary rocks of continental facies, where lots of organic matters are widely spread,
such as residues of oil, gas and asphalt. This paper mainly presents analytical data of fluid inclusions and organic
geochemistry of asphalt sandstone ore bodies, with the purpose of constraining the ore—forming fluid temperature,
salinity and ore—forming physical—chemical background, tracing the organic matter source and discussing uranium
mineralization. Fluid inclusions in the ore —hosting sandstone under microscope are predominantly petroleum
inclusions, composed mostly of liquid hydrocarbon inclusions with minor hydrocarbon—bearing brine inclusions.
The homogenization temperature of the ore—forming fluid changes from 71 to 193°C, and the salinity varies from
0.71 to 23.05 (wt% NaCl), indicating a kind of low temperature and low salinity ore —forming fluid. The
mineralization pressure varies from 77.90 to 211.75 X10°Pa, and the mineralization depth varies from 0.26 to 0.71
km. The content of chloroform bitumen “A” in organic matter changes insignificantly from 0.0019 to 0.0026
wt%, suggesting that the organic matter should be derived from the marine algae. The ratio of pristine to phytane
(Pr/Ph) from samples changes from 0.77 to 1.01, 0.89 on average, indicating a deoxidization environment for the
organic matter. Odd—even predominance index (OEP) varies from 0.72 to 0.84, 0.78 on average, implying that
the maturity of the organic matter is relatively high. Carbon preference index (CPI) is from 1.16 to 1.35, 1.25 on
average, indicating a higher degree in thermal evolution. Combined with field geological characteristics, the
authors hold that the uranium mineralization of this ore deposit was intimately related to the reduction of oil and
gas which migrated upward along fractures and rock pores.
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