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Fig. 1 Regional geological map of Baiyanghe uranium deposit in west Junggar(modified after Li Xiaofeng et al. ,2015)
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1—Ordovician Formation; 2—Silurian Formation; 3—Devonian Formation; 4—Carboniferous Strata; 5—Permian Formation; 6— A-type

granitic; 7—I-type granitic; 8—granodiorite; 9—charnockite; 10—ophiolite; 11-—fault; 12—lake; 13— national boundary; 14—city
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Fig. 2 Geological schematic diagram and section map of Baiyanghe uranium deposit in west Junggar

(modified after Li Xiaofeng et al. ,2015)
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1—Upper Devonian Tarbhakta (Ds¢) gray-black tuff siltstone with light grey tuff fine sandstone; 2—Lower Carboniferous Montenegrin

Formation (C;h) marine detrital volcanic rocks; 3—granite porphyry; 4—diabasic dike; 5—diorite-porphyrite dike; 6—alaskite; 7—ore body;

8—fault; 9—black fault gouge in broken zone; 10—drilling position; 11—mineralization point; 12-—sample the location of drilling
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Fig. 3 Drilling histogram and sampling location map of Baiyanghe uranium deposit in west Junggar
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1—black fault gouge in broken zone; 2—gray-black tuffaceous siltstone with light grey tuffaceous fine sandstone; 3—granite porphyry; 4—

broken granite porphyry; 5—cataclastic granite porphyry; 6—uranium ore section; 7—uranium mineralization section; 8—diabase dike; 9—

diorite dikes; (a)—borehole core photograph; (b)—uranium ore samples; (c)—optical disc of uranium ore; (d)—diatomite polarizing

microscope reflectogram; (e)—borehole core photograph; (f)—uranium ore samples; (g)—reflected light photographs of pitchblende; Pit—

pitchblende; Gn—galena; Fl—f{luorite
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Fig. 4 Backscattered photographs of structural features from uranium minerals in Baiyanghe uranium deposit in west Junggar
(O—0 AT AR (D) —RBREF P F M5 (o — FAE KR 258 1 05 0 (O — R E R R P35 s (o—a A il
G E ™ BB E5H s (D—EA TRAZ WS M Pie—Wi & 49 ; Col— A1 s Gum— I8 B4l 07 s Gn— 7 #107 s Bar— i 15
Py— %W Fl—74 1

(a)—ore mineral association; (b)-—pitchblende with fissure development; (c)-—pitchblende with granitic crushing structure; (d)—

pitchblende with porphyroclastic crushing structure; (e)—coffinite is metasomatic bituminous pitchblende along the edge, presenting an

metasomatic reaction rim textures; ({)—pitchblende with dry cracks; Pit—pitchblende; Cof—coffinite; Gum—gummite; Gn—galena; Bar—

barite; Py—pyrite; Fl—fluorite
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Table 1  Analysis results of the electron probe of pitchblende in Baiyanghe uranium deposit in west Junggar ( %)
ST T 2805 % dhw- I 25 i 5 fhw™
1 2 3 4 5 6 7 8 9 10 11 12
Na, O 0. 30 0.28 0. 26 0. 16 0. 31 0.29 0.4 0. 35 0.33 0.51 0. 47 0.41
Al O3 - - - - 0. 00 - - - - - 0. 00 -
SiO; 0. 16 0.21 0.13 0. 14 0.13 0.16 0.11 0. 14 0. 25 0. 30 0. 29 0. 35
P, O; 0.03 0.03 0. 06 0.02 0. 06 - 0.07 0. 08 0. 06 0 0.02 0. 06
CaO 1. 26 1.91 1. 14 1. 09 1. 14 1. 59 1. 56 1.75 1. 43 2.79 2. 80 2.82
TiO, 0.75 0.73 0. 83 0. 66 0.70 0.77 0.98 0.75 0. 82 — 0. 68 0. 86
MnO 0. 15 0.21 0.16 0.08 0.18 0. 14 0.18 0.17 0.23 0. 16 0. 26 0.29
FeO 0. 33 0. 26 0.23 0.19 0.19 0.18 0. 26 0. 25 0. 30 0. 25 0.21 0. 31
Y,03 0. 36 0.41 0. 33 0. 50 0. 47 0. 34 0. 37 0. 46 0. 37 0.42 0. 46 0.43
ZrO; 0. 65 0.75 0.52 0. 60 0. 44 0. 60 0.59 0.48 0.51 0. 50 0.63 0. 50
Nb; Os 2.76 2.71 2.41 2.49 2.74 2.55 2.71 2.59 2.63 3.16 2.54 2.98
BaO — 0. 16 — 0. 14 0.03 0. 04 — 0. 25 — 0.11 — —
Ta, Os 0.76 0.01 — 0. 35 — 0. 30 0.19 — 0. 30 — — 0.02
WO, 0.45 — 0.70 0. 37 — 0. 35 0. 50 0.72 0. 69 — 0.95 0.47
PbO 7.76 7.39 7.24 7.27 7.47 7.15 7.80 7.63 7.22 7.60 7.13 7.13
ThO, — — — — — — — — — — — 0. 00
U0O, 84. 62 84.58 85. 67 85.18 84.42 84.73 85. 06 85.55 84.43 82.70 83.79 82. 60
La; Oy — — — — — — 0.01 — — — — —
Cez 04 0.07 0. 10 0. 14 0.08 0. 10 0.11 0. 00 0. 06 — - 0. 04 0. 04
Pry Oy 0. 04 0.05 0.03 0.01 0. 04 — — — 0.02 — - 0. 05
Nd, Oy - - - 0.03 - - - - - - - -
Sm; O3 — — - — 0. 00 - — — — — 0.01 —
Eu, O; — 0. 04 0.09 0.03 — 0. 06 — 0. 05 0.08 0.01 0.01 0.08
Gd; O — — — — — — 0.02 — — - 0. 07 0. 09
Th, s 0. 04 — 0.02 — — — — 0. 04 — 0.16 — —
Dy2 O3 — — — — — — — — — — — —
Ho, 03 0.03 0. 14 0. 05 — 0.01 0.11 0.05 0.13 0.18 — 0.02 —
Er,O; 0.12 0.13 0.12 — 0.11 0.18 — — 0.18 — — 0. 05
Tm;O4 0.14 0.13 0. 24 — 0. 15 - 0. 04 — 0.09 — - —
Yb,O; 0.01 0. 08 0.01 0.03 - 0.22 0.09 0. 10 0.08 0. 14 0.11 0. 04
Luz Oy — — — — 0.17 — — — — — 0. 04 —
Js%ics 100. 77 100. 29 100. 36 99. 40 98. 86 99. 87 100. 97 101. 54 100. 17 98. 80 100. 54 99. 56
2 LREE; O3 0.11 0.19 0. 26 0. 15 0. 14 0.17 0.01 0.11 0.10 0.01 0. 06 0.17
> HREE; O3 0. 34 0.48 0. 44 0.03 0. 44 0.51 0. 20 0. 27 0.53 0. 30 0. 24 0.18
> REE; O3 0.45 0.67 0.70 0.18 0.58 0. 68 0. 21 0. 38 0.63 0. 31 0. 30 0. 35
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gx1
- I 2 5 il % 5 1 i
13 14 15 16 17 18 19 20 21 22 23 24 25
Na, O 0.26 | 0.48 | 0.45 | 0.55 | 0.56 | 0.33 | 0.32 | 0.46 | 0.47 | 0.31 | 0.22 | 0.22 | 0.49
Al O - - - 0.00 | 0.07 | 0.12 | 0.02 | 0.14 | 0.08 0.1 0.13 | 0.24 | 0.37
Si0; 0.11 | 0.47 | 0.50 | 1.10 | 2.12 | 2.92 | 2.42 | 2.29 | 2.45 | 2.99 | 2.82 | 4.49 | 4.36
P,0; 0.03 | 0.05 | 0.04 | 0.02 - 0.03 | 0.08 | 0.06 | 0.0 | 0.00 | 0.04 | 0.01 | 0.05
Ca0 154 | 2.83 | 3.21 | 3.45 | 4.70 | 4.62 | 4.36 | 4.18 | 4.52 | 4.42 | 4.39 | 5.01 | 4.93
TiO, 0.70 | 0.71 | 0.92 | 1.22 | 143 | 1.79 | 1.63 | 1.48 | 1.55 | 1.64 | 1.70 | 1L.79 | 1.75
MnO 0.20 | 0.27 | 0.20 | 0.08 | 0.15 | 0.13 | 0.13 | 0.17 | 0.09 | 0.09 | 0.17 | 0.05 | 0.08
FeO 0.25 | 0.27 | 0.24 | 0.34 | 0.34 | 0.20 | 0.22 | 0.24 | 0.27 | 0.34 | 0.31 | 0.28 | 0.19
Y205 0.38 | 0.4z | 0.42 | 0.22 | 0.07 | 0.12 | 0.04 | 0.18 | 0.15 | 0.16 | 0.19 | 0.03 | 0.18
710, 0.61 | 0.54 | 0.65 | 0.70 | 0.92 | 0.94 | 0.91 | 0.91 | 0.91 | 1.03 | 0.85 | 0.91 | 1.14
Nb Os 2.13 | 2.67 | 250 | 3.39 | 5.21 | 6.65 | 6.17 | 511 | 517 | 6.04 | 538 | 7.12 | 5.72
BaO 0.09 | 0.03 | 0.14 | 0.20 | 0.09 | 0.02 | 0.21 | 0.05 | 0.18 | 0.06 | 0.24 | 0.14 | 0.19
Ta, 0 0.17 | 0.08 | 0.36 - 0.37 | 0.48 - 0. 24 - - 0.14 | 0.24 | 0.20
WO; 0.50 | 0.23 | 0.71 | 0.44 | o0.21 - 0.09 | 0.13 | 0.48 - 0.25 | 0.56 -
PbO 7.08 | 6.91 | 7.72 | 6.96 | 6.13 | 5.44 | 6.44 | 6.64 | 6.23 | 591 | 571 | 4.47 | 4.87
ThO, - - - - 0.12 | 0.28 | 0.34 | 0.03 | 0.23 | 0.21 | 0.24 | 0.18 | 0.32
U0, 83.05 | 83.52 | 81.52 | 80.54 | 75.24 | 73.26 | 73.73 | 76.15 | 74.54 | 72.93 | 73.76 | 69.49 | 71.64
La; O 0.03 - - 0. 02 - 0.00 | 0.03 - - - 0.01 | 0.05 | 0.04
Cez 05 0.11 | 0.10 | 0.03 | 0.19 | 0.10 | 0.19 | 0.08 | 0.04 | 0.08 | 0.13 | 0.18 | 0.18 | 0.20
Pr,Os - 0.00 | 0.0l | 0.00 | 0.01 | 0.00 - - 0.00 | 0.04 | 0.03 | 0.02 | 0.03
Nd; 05 - 0.03 | 0.06 - - 0.01 - - - - - - -
Sm, Oy 0. 02 - - - - - 0.06 | 0.0l - - 0.02 | 0.03 | 0.02
Eu, 05 0.08 | 0.00 - - 0.01 | 0.07 | 0.05 - 0.02 | 0.08 | 0.03 - 0.09
Gd; Os 0.08 | 0.05 | 0.02 - - 0.05 - - 0.05 - 0.01 - -
Thy O; 0.01 - 0. 05 - 0.03 - 0.06 - 0.10 | 0.0z | 0.0l | 0.11 | 0.04
Dy O; - - - - - - - - - - - - -
Ho, 0s 0.14 | 0.11 - - 0. 04 - 0.22 - 0.04 | 0.08 | 0.08 - -
Er, 05 0.10 | 0.02 | o0.07 - - - - 0.18 | 0.12 | 0.08 - - 0.09
Tm; Os - - 0.02 - - - 0.07 - 0.13 - 0.06 | 0.09 | 0.10
Yb; Os 0.0z | o0.08 - 0.05 | 0.01 | o0.04 - - - 0.13 | 0.09 | 0.06 | 0.08
Luz Os - 0.09 | o0.11 - - - - - 0.02 | 0.03 - - 0.01
B 97.69 | 99.97 | 99.93 | 99.47 | 97.92 | 97.68 | 97.67 | 98.67 | 97.87 | 96.83 | 97.08 | 95.71 | 97.17
SLREE,O; | 0.24 | 0.13 | 0.10 | 0.21 | 0.12 | 0.27 | 0.22 | 0.05 | 0.10 | 0.25 | 0.27 | 0.28 | 0.38
SHREE,O5 | 0.35 | 0.35 | 0.27 | 0.05 | 0.08 | 0.09 | 0.35 | 0.18 | 0.46 | 0.34 | 0.25 | 0.26 | 0.32
SREE;O; | 0.59 | 0.48 | 0.37 | 0.26 | 0.20 | 0.36 | 0.57 | 0.23 | 0.56 | 0.59 | 0.52 | 0.54 | 0.70
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Abstract

Baiyanghe uranium deposit is a typical uranium-polymetallic deposit in Xinjiang. In order to find out
the mineralogical characteristics of primary uranium minerals and to investigate the forming environment
and preservation of pitchblende in detail, this paper carried out mineralogical analysis on pitchblende by
utilizing polarizing microscope, scanning electron microscope (SEM), electron probe (EPMA) and other
methods, and study of the black fault gouge spatially related to the primary uranium orebodies using Laser
Raman spectrometer and carbon-sulphur detector. The results show that the primary pitchblende mainly
occurs in the hydrothermal veins with main ore fabrics of cataclastic, granitic crushing, porphyroclastic,
and metasomatic reaction rim textures. The chemical compositions of pitchblende are very complicated as
pitchblende underwent varying degrees of transformation by fluids. With fluid transformation increasing,
the contents of UQO, and PbO decrease and Nb,O; and ZrO, increase, indicating that the uranium was
mobilized and migrated during the transformation processes and Nb and Zr elements were brought in by
fluids. Further investigation shows that the carbon-bearing fault gouge may provide favorable conditions
for the precipitation of pitchblende from reduction of soluble U°" complex, and also play a protective role

in the preservation of pitchblende.

Key words: Baiyanghe uranium deposit; Pitchblende; Retroactive transformation; Carbon-bearing

fault gouge; Western Junggar



