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Fig.1  Mineral features of chlorite and actinolite biotite altered rock
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Table 1

Comparison of the uraninite’s component in the study

area and other metamorphic regions

w/%

uo, PhO ThO,
49.44~83.79  6.57~29.37 0.55~14.99
66.56 17.78 6.90

U0,27.16 ~67.51

6.60~11.24 0.014 ~0.24
U056.74 ~48.98

! U0, 54.49
10,20.97

8.54 0.061

3.2

Pb ]

U.Pb.Th U-Th -Pb

o 2,

1( Agel) : ¢ =Pb x7550/( U +0.36Th)
Th. U. Pb
(1968) 10 .
2(Age2): t=A""In(1.104Pb/U +1)
A =0.000155125 Ma~' Pbh.U
( Bowles )
3( Age3) :
t=Pb x10"/(1.612U +4.95Th)

Ranchin



2 U.Pb.Th
Table 2 The contents of U Pb Th in the uraninite and their ages

w/!% /Ma w/!% /Ma

uo, PbO ThO, Agel Age2 Age3 Aged uo, PbO ThO, Agel Age2 Age3 Aged

Ul 70.541 22.373 5.147 2457 2278 1938 1894 u14 73.1 21.244 4.465 2261 2115 1831 1770
U2 72.244 21.413 5.044 2299 2151 1825 1796 Uls  70.772 20.066 5.378 2194 2071 1719 1730
U3 70.09 18.554 5.333 2049 1952 1604 1635 Ul6 67.755 19.98 7.553 2254 2142 1640 1772
U4 78.5 6.571 6.008 647 683 506 583 U17 83.797 8.78 0.552 831 844 771 733
U5  66.989 18.436 8.682 2091 2019 1469 1669 Ul8 67.416 17.615 9.659 1976 1931 1353 1593
U6  68.949 18.864 6.617 2103 2009 1579 1673 Ul9 66.649 20.231 9.827 2292 2195 1558 1801
u7 49.44 29.367 14.999 4259 3767 2284 2881 U20 70.142 19.972 3.518 2224 2079 1847 1745
U8  57.645 18.909 18.145 2343 2343 1238 1853 U211 74.311 9.239 7.139 955 991 717 838
U9 66.676 19.643 8.328 2242 2140 1589 1766 U22  67.642 20.288 6.678 2303 2173 1719 1802
UI0  68.501 22.408 7.874 2498 2338 1805 1925 U23  66.601 18.37 8.182 2100 2023 1495 1674
Ull  72.371 20.602 4.637 2213 2078 1779 1740 U24 66.017 21.29 6.952 2471 2311 1820 1907
Ul2 65.263 17.751 10.103 2049 1999 1374 1643 U25 67.883 19.254 5.131 2196 2072 1721 1730
UI3  73.873 17.347 6.815 1807 1759 1367 1473 U26 74.295 11.477 3.46 1208 1210 1012 1034

U. Th. Pb ( Cameron — 3.3
Schimann " ) 5
4( Aged) : ( McSwiggen & 3 4
Associates MonaziteAge ) 6 R
17 Ma o
2 Cameron — Schimann
Ranchin Bowles
MonaziteAge
Cameron — Schimann ?
o 1500
Ma Cameron — Schimann
Ranchin 200 Ma
- Bowles
Th Th 3
Th 7 Fig. 3 The probability statistical chart of uraninite” s

mineralization age

4

Fig.4 Age distribution of uraninite

2
Fig.2  Comparison of calculated ages with four methods
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Fig.5 Particle sites of U9 and U18
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Table 3 The band data of uraninite U9

wl%

094 U192 U193 U194 195 196 U199 U198 U99H U9H0

U0, 59.28458.777 60. 091 60. 889 60. 201 61.366 61.734 61. 141 60. 315 61. 487
PbO  18.35317.31217.458 17.595 18. 069 18. 686 15.946 17.709 18.078 17. 528
ThO, 18.006 20. 121 16.939 15.492 16.447 15.213 15.794 15. 052 14.766 15. 042

M:
(A i) 172 1687 1689 1691 1738 1768 1540 1698 1747 1676
g
U941 U942 U943 U944 U945 U946 U947 U948 U949 U920
UO, 61.88 61.13 61.28260.199 62.323 61. 828 67. 684 68. 821 63. 683 61.426
PbO  16.87317.759 18.011 17.833 17.331 17. 612 20. 294 20. 416 19. 129 17. 744

ThO, 14.65115.11115.29716.015 16.3 17.007 8.295 7.928 13.37616.434

(Af;lla 1618 1701 1717 1722 1636 1664 1792 1780 1762 1686
Ag

4 Ul8
Table 4  The band data of uraninite U18

w/%

U184 U182 U183 U184 UI85S UlI86 UI87 Ul8-8 Ul8H U180

U0, 70.47573.42674.66376.972 77.4 79.22982.957 81.783 82.812 81. 881
PbO  19.76318.192 18.443 16.443 16.819 9.315 5.54 6.81 5.495 7.355
ThO, 2.851 2.095 0.937 2.078 0.962 4.486 4.77 4.378 4.802 3.179

(Agi:;/la 1728 1564 1566 1380 1405 804 473 584 470 629
U1841U1842U1843 U1844 U1845 U1846 U1847 U1848 U1849 U1820

U0, 78.79977.18676.769 75.22 75.491 74.086 73.241 73.832 69. 946 69. 565
PbO 10.92610.261 13.434 11.274 12.87517.164 14.102 13.9 19.197 21.006
ThO, 4.591 4.788 3.005 4.861 4.066 2.957 4.71 5.137 3.299 4.938
/Ma
(Agd)

935 899 1157 1001 1127 1474 1250 1225 1695 1822
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Fig. 6 Age distribution of U9 and U18 uo,
Fig.7  Comparison of the content of Y, O; and UO, in the
(2) ° study area and other sedimentary uranium deposits
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Table 5 The content of Y,0; and UO, in the study area and other sedimentary uranium deposits
w/!%
15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
Y, 0,4 2.68 0.79 2.39 2.69 0.87 3.11 2.27 0.35 0.96 3.58 0.43 0.34 1.30 2.20 0.26
vo, 70.09 78.5 66.99 68.95 77.93 57.65 66.68 68.50 72.37 65.26 73.87 86.77 70.77 67.75 83.8
w/!%
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Y, 0, 4.97 4.23 9.51 7.57 6.14 6.38 7.45 6.87 4.48 8.44 3.13 7.82 6.29 9.93
vo, 60.43 54.97 35.62 48.94 32.35 40.89 40.43 43.61 53.42 52.16 55.25 42.48 37.69 36.84
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The Application of Electron Microprobe Dating Method on a Genetic Type
of Uraninite

ZHAO Hui-bo' LIU Yafei" YANG Shan®> YE Mei+fang' WANG Zhi-hai'
WANG Bo' CHANG Na'
(1. Xi’an Center of Geological Survey China Geology Survey Xi‘an 710054 China;

2. Anhui Institute of Geology and Mineral Resources Experiment Hefei 230001 China)

Abstract: Based on the advantages of high resolution and accuracy Electron Probe Microanalysis ( EPMA) method
for Th-U-Pb is conducted to date monazite and zircon is not typically applied in uraninite pitchblende and other
minerals which contain high contents of Th U and Pb. Uraninite with a high content of U was first found in the iron
deposit  whose rock type was chlorite and actinolite biotite altered rock. Based on the region”s geological
background the microscopic alteration age calculation and other related elements analysis the uraninite
mineralization age and metallogenic regularity have been studied intensely by Microscope and EPMA. The research
results indicate that the genetic type of uraninite is similar to the famous metamorphic uraninite in Australia
belonging to the old metamorphic type. The gangue minerals are all chlorite altered by biotite. Occurrence
characteristics of the uraninite reveal the close relationship between uraninote and biotite—chlorite. The
mineralization age is also intimately related to the formation age of biotite and chlorite. According to the oxide
content data of elements (U Th and Pb) by EPMA mineralized periods were obtained as the main mineralization
stage is (1654 +17) Ma — (1805 £17) Ma which is the mid Proterozoic and relate to the hydrothermal alteration
of biotite. The later activation and enrichment period is ( 657 + 17) Ma - (807 £ 17) Ma which is the
Neoproterozoic Nanhua period when hydrotherm invaded and chloritization was widely developed. Large-sized
uraninite grains were selected to calculate their zoning ages. The age distribution shows that the strong fluid activity
occurs at the late stage and is mainly related to the chloritization. In addition comparing the elements” content
(Y,0, and UO,) between metamorphic uranium and sedimentary uranium a negative correlation relationship was
found between the two types. This relationship may have significance in determining whether it is metamorphic or
sedimentary type but this conclusion needs further study due to the lack of convincing evidence.

Key words: uraninite; Electron Probe Microanalysis; age; zone age; mineralized periods
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