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Ore-Forming Process and Redox Zoning of Sandstone-Type
U Deposits: Evidence from U Series Disequilibrium
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Abstract; Uranium series disequilibrium techniques were used to provide information on the redox zoning and ore-forming
processes of the Kujie'ertai uranium deposit, Yili basin, Xinjiang, NW China. The uranium and thorium contents and the
activity ratios of #'U/**U, #°Th/*'U and *° Th/** U for about 26 samples from the deposit were measured using ICP-MS
and q-spectrometer respectively. The characteristics of uranium and thorium isotopes for different redox zones are signifi-
cantly different, which can serve as indicators for locating ore-bodies of the sandstone-type uranium deposit. The U and Th
concentrations and Th/U ratios of rocks are 12. 4 pg/g, 4.5 prg/g and 0. 48 for the strongly oxidized zone, 20. 4 pg/g,
5.0 prg/g and 0. 38 for the weakly oxidized zone, 169. 7 tg/g, 4.7 1rg/g and 0. 07 for the transitional zone (the mineralized
zone), 6.8 pg/g, 3.7 pg/g and 0. 87 for the reduced zone (the unaltered zone) respectively. These different redox zones also
present different ratios of radioactive nuclides for various samples. The ?*U/?*® U ratios are mostly greater than 1 for the
strongly oxidized zone, partly greater or less than 1 and partly close to 1 for the redox front (the mineralized zone) , and pre-
dominantly greater than unity for the reduced zone (the unaltered zone) respectively. While the ratios of #*°Th/*'U and
20 Th/#8U are greater than or close to unity for the oxidized zone, partly greater than 1 and partly less than or close to 1 for
the redox front (the mineralized zone), and greater than or close to unity for the reduced zone (the mineralized zone). The
uranium ore-formation processes in the deposit are traced effectively by U series disequilibrium.
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Fig. 1 Simplified geological map of Yili basin
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Table 1 Uranium and thorium concentrations of samples from layers | — [l of Kujie'ertai uranium deposit, Yili basin
/m U Th Th/U

1 YL—33 7K4624 160. 5~161.0 12. 30 4.70 0. 38

2 YL—37 7K4628 215.8~216.2 22. 40 6.02 0. 27

3 YL—42 7ZK4604 218.0~218.5 28. 20 3.01 0.11

4 YL—45 EK4608 205, 7~206.0 8. 83 3. 66 0.41

5 YL—46 ZK4608 200. 0~200. 5 5.03 5.53 1. 10

6 YL—51 ZK4600 231.0~231. 4 10. 80 4. 28 0. 40

7 YL—53 7K4620 181.6~182.0 8. 29 3.97 0. 48

8 YL—55 7K4620 170. 8~171. 2 7.58 4. 39 0.58

9 YL—59 ZK4612 197.0~197. 5 7.78 4. 69 0. 60
10 YL—24 ZK3016 208 43. 60 4. 80 0.11
11 YL—56 7ZK4620 158. 5~159. 0 7.76 6. 26 0. 81
12 YL—34 7K4624 168.7~169. 0 13. 90 3. 86 0.28
13 YL—44 ZK4604 236.8~237. 4 16. 30 5.22 0.32
14 YL—10 ZK3006 202.0~203.0 248 6. 00 0.02
15 YL—31 7K4626 217.5~218.0 225 4,18 0.02
16 YL—T9 ZK3006 196. 0~200. 0 36. 60 4. 50 0.12
17 YL—47 ZK4608 202. 0~202. 4 100 4.28 0. 04 ( )
18 YL—48 7K4608 221.5~222.0 273 5.33 0. 02
19 YL—50 ZK4600 230. 4~230. 6 138 3.24 0.02
20 YL—58 ZK4612 199. 3~199. 6 167 5. 64 0.03
21 YL—32 ZK4626 222.0~222.5 8. 54 3.76 0. 44
22 YL—39 7K4628 227.0~227.5 7.59 4. 90 0. 65
23 YL—43 7K4604 220. 3~220.7 13. 20 4. 62 0. 35
24 YL—49 ZK4608 231.0~231. 4 2.37 3. 44 1. 45 ( )
25 YL—52 ZK4600 236.5~236.9 . 66 2.61 0. 34
26 YL—57 ZK4620 151. 0~151. 5 53 3.03 1. 98

rg/g.
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Table 2 Radioactive isotopic ratios of samples from layers | — [[ of Kujie’ertai uranium deposit, Yili basin B,/g
‘ X ‘ 284/ 20Th/ 20Th/
/m U U #0Th 2387 231y 2387
1 YL—33 ZK4624 160.5~161.0 0.179 0.166  0.158 0.927 0.952 0.883
2 YL—42 ZK4604 218.0~218.5 0.415 0.466  0.491 1.123 1. 054 1. 183
3 YL—45 ZK4608 205, 7~206. 0 0.132 0.143 0.177 1.083 1.238 1.341
4 YL—46 ZK4608 200. 0~200. 5 0.061 0.069 0.074 1.131 1.072  1.213
5 YL—51 ZK4600 231.0~231.4 0.147 0.286  0.393 1.946 1.374  2.673
6 YL.—53 ZK4620 181.6~182.0 0.120 0.121 0.128 1.008 1.059 1.067
7 YL—55 ZK4620 170. 8~171. 2 0.118 0.123 0.127 1.042 1.033  1.076
8 YL—65 ZK4605 175.8~176. 2 0.033 0.027 0.033 0.818 1.222 1.000
9 YL—41 ZK4604 234.0~234.5 1.047 1.036 1.061 0.989 1.024 1.013
10 YL—56 ZK4620 158.5~159.0 0.102 0.113  0.135 1.108 1.195 1.324
11 YL—44 ZK4604 236. 8~237.4 0.239 0.264 0.269 1.105 1.019 1.126
12 YL—T6 ZK3004 172.0~174.0 1.730  0.100  0.170
13 YL—T2 ZK3002 188.0~189.0 1.260 0.055 0.070
14 YL—T3 ZK3002 185.0~186.0 1.150 0.026  0.030
15 YL—T9 ZK3006 196. 0~200. 0 1.150  0.026  0.030
16 YL—TI10 ZK3006 202.0~203. 0 1.020  0.107  0.110
17 YL—31 ZK4626 217.5~218.0 2.570  2.420 2.250 0.942 0.930 0.875
18 YL—47 ZK4608 202.0~202.4 1.298 1.208 0.744 0.931 0.619 0.573
19 YL—48 ZK4608 221.5~222.0 3.310 3.110 3.260 0.940 1.048 0.985
20 YL—50 ZK4600 230.4~230. 6 1.928 1.652 1.706 0.857 1.003 0.885
21 YL—58 ZK4612 199. 3~199. 6 1. 838 1. 730 1.570  0.941 0.908 0. 854
22 YL—39 7ZK4628 227.0~227.5 0.101 0.102 0.141 1.010 1.382 1.396
23 YL—49 ZK4608 231.0~231.4 0.030 0.036 0.037 1.200 1.028 1.233
24 YL—52 ZK4600 236.5~236.9 0.119 0.116 0.117 0.974 1.009  0.983
25 YL—54 ZK4620 180. 0~180. 4 0.351 0.353 0.360 1.006 1.020 1.026
26 YL—57 ZK4620 151. 0~151. 5 0.022 0.023 0.026 1.045 0.130 1.182
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Fig. 3 Ratios of U series isotopes in different redox zones of Kujie'ertai uranium deposit
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