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Two Distinct Geological Environments from Sedimentary to Diagenesis Stages .
Examples from Sandstone-Type Uranium Deposits, Turpan-Hami Basin

JIAO Yang-quan, LU Xin-biao, WANG Zheng-hai, WANG Min-fang

Faculty of Earth Resources, China University of Geosciences, Wuhan 430074, China

Abstract: The formation of sandstone-type uranium deposits is not only related to sedimentary environment, but also related
to diagenesis environment. This paper illustrates the original sedimentary environment of the Shuixigou Group using sedim-
entology methods and analysis results of element geochemistry in mudstone, and discusses the diagenesis environment by
means of fluid inclusions and Raman spectrum analysis in sandstone in the southwestern margin of the Turpan-Hami basin.
The results show that two distinct geological environments from sedimentary to diagenesis stages are observed in the Shuixi-
gou Group. In sedimentary stage, mudstones have the Sr/Ba value of less than 0. 3 and the average B content of 46. 35X
107%, and the fresh water faunal fossils are observed, which indicates that in-situ sedimentary environment shows warm,
wet, oxygen-deficient and fresh water. However, the diagenesis environment with middle-lower temperature (156. 1 'C) and
supersalinity (about 7. 4%) as evidenced from fluid inclusions is the same as that of the present formation water with a salin-
ity of 7. 8%. The research results indicate that the mineralization ages of uranium are basically coincident with the main dia-
genesis stages, which are (10441) Ma, (2441) Ma and (720) Ma, respectively. So it is possible that supersaline hydro-
carbon-bearing fluid with middle-lower temperature should be a favorable mineralization environment of uranium.

Key words: sedimentary media environment; diagenesis environment; mineralization environment; sandstone-type uranium

deposit; Turpan-Hami basin.
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Fig. 1 Fresh water faunal fossils indicating the lacustrine

environment, the southwestern margin of Turpan-

Hami basin
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Fig. 2 Vertical evolution charts of the content of B, Sr, Ba and Sr/Ba, K/Na values (36 samples counted)
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(Jones and Manning, 1994)

Table 1 Geochemical indices of palaeo-oxygenation facies

/(mL L1 w(U) /w(Th) w(V) /w(Cr) w(ND /w(Co)  w(V)/w(V+Ni)
FeS;,0.0~0. 2 >1.25 >4, 25 =>7.0 =>0.77
0.2~2.0 1.25~0. 75 2.0~4. 25 5.0~7.0 0. 60~0.77
>2.0 <0.75 2.0 <5.0 <20. 60
(1079 /K, 0% 1 e
b °
101
K,O 5% ’ “ 7,
Walker(1968) , 400X 106 .
, (300~400) X10°°
N
~ =6 =
, (200~300) X 10 , 3 6l
<200X10"° §
, Walker , 4l
200X 10°¢,
. ( 3 ) . 2 -
2 s
b
2.2.4 . 3 (Walker, 1968)
Jones and Manning (1994) Fig. 3 The calculating curve of the corresponding boron
b
¢ . V/Cr,V/(V+ND 2
( 2) Cr.U.Ni.Co.V Table 2 Microelement ratios in mudstone of Shuixigou
Group, the southwestern margin of Turpan-Hami
basin
w(U)/ w(V)/ w(Ni)/ w(V)/
. w(Th) w(Cr) w(Co) w(V+Ni)
sNi/Co,U/Th,V/Cr.V/(V+Ni) Jox? 0.28 2.55 6. 13 0.77
(Jones and Manning, Jpa? 0.33 2.49 6.91 0.78
. Jox! 0.41 2. 65 6. 15 0.74
1994), U.U/Th.Ni/Co s 0.33 2.30 6. 49 0. 81
C 2. ) Jib 0. 26 2.00 6.19 0. 84
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Table 3 Basic characteristics of fluid inclusions in uranium mineralization zone, the southwestern margin of Turpan-Hami
basin
/ / / /
pm /% /C /C % pm /% /C /C %
H31—4—9 3 5 154 ] Ki1 3 5 167 O
H31—4—9 4 5 160 ] Kil1 4 ) 184 ]
H31—4—9 3 5 147 [J K11 6 10 141 J
H31—4—9 3 7 132 0 K1l 4 10 165 —4.5 7.2 U
H31—4—9 4 5 136 [J Kil1 4 10 163 ]
H31—4—9 3 5 163 ] K11 4 10 166 O
H31—4—9 3 5 153 [ K11 6 10 150 —4.3 6.9 O
H31—4—9 4 5 171 [] K2 4 5 164 ]
H31—4—9 4 5 180 ] K2 5 5 149 ]
H31—4—9 3 5 145 ] K2 5 ) 96 O
K1 3 5 140 ] K2 5 5 105 O
K1 4 5 178 ] K2 6 5 162 O
K1 3 5 160 ] K2 4 ) 141 ]
K1 6 5 156 ] K2 3 ) 124 —4.9 7.7 O
K1 4 5 154 ] K2 3 ) 128 —3 7.9 ]
K1 4 10 161 —6.4 9.5 ] K2 5 5 142 ]
K1 4 5 152 ] K2 5 ) 122 —5.1 8 ]
K1 4 5 176 —4.6 7.3 ] K2 4 10 167 ]
K1 3 5 178 [] K2 8 10 144 ]
K1 6 20 Pie A K2 4 5 133 ]
K1 8 30 0 K380 8 10 240 U
K1 4 5 165 —5.2 8.1 [] K380 6 ) 148 AN
K3 3 5 131 [] K380 3 5 138 AN
K3 5 5 124 [J K380 5 5 140 VAN
K3 4 5 164 —5.5 8.6 [] K380 3 ) 152 —4.4 7 AN
K3 6 5 170 [] K380 4 B 161 —4 6.5 AN
K3 3 5 174 [] K380 3 5 194 YAN
K3 3 5 145 —4.5 7.2 [J K380 4 ) 192 VAN
K3 3 5 131 [J K380 4 ) 132 AN
K3 8 5 117 [] K380 3 5 138 —3.4 5.6 VAN
K3 5 5 132 [] K380 4 5 134 YAN
K3 5 5 180 /A K380 3 ) 138 AN
K3 10 5 163 —3.9 6.3 /A K380 3 B 183 AN
K3 5 10 156 —4.7 7.5 /A K380 6 20 192 +
K11 3 5 128 [J K380 12 30 193 YAN
K11 4 5 143 —4.3 6.9 [] K380 6 10 250 |
K11 5 5 133 O ]
[ YA 3%, 200 C .
;A + H ) )
3 6.8%. 156.1 C, —4.5 C,
TANC D). ; .
31 S . 5.5%. ;
, 6 ; 3.9%.
¢ 3. CaCO, 3.2 —
23.2%. ,
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Fig. 4 Parameters about diagenesis environment in uranium mineralization zone, the southwestern margin of Turpan-Ha-
mi basin
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Table 4 Calculated parameters and results in uranium mineralization zone, the southwestern margin of Turpan-Hami basin

Y X I3400 em™! I3200 em™! D zZ Sk wiep /%

K—3—1 491 357.7 225 354.6 1832 1106.7 0.6828 0.742 3 0.506 9 8. 87
K—3—2 486 463. 7 223 275.2 1695.2 1051.2 0. 6489 0.7416 0.4813 7.26
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