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Formation age, geochemical characteristics and genesis of pitchblende from
No. 302 uranium deposit in northern Guangdong
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Abstract

No. 302 uranium deposit, located in the southern part of Zhuguangshan composite granite body, is the largest uranium deposit of
granitic type in China and has evident vertical zoning. U-Pb and Sm-Nd isochron dating of pitchblendes from the deposit yields
reference ages of (68.7+2.7) Ma and (70 + 11) Ma, respectively. These two ages are consistent with the main formation period of
uranium deposits of granitic type in South China. Low values of eng(z) (—11.3 ~ —13.1) and old Nd model ages (1.76~1.88
Ga) of the pitchblendes are very similar to data of the host granite bodies (Changjiang and Youdong). Trace and rare earth element
characteristics are also similar to those of the granites. All these indicate that uranium of the ore deposit might have been derived from
the host granites, especially from the Changjiang granite.
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Fig. 1 Geological sketch map of No. 302 uranium deposit
I—Quaternary 2—Medium-fine grained biotite-muscovite granite 3—Medium-grained porphyritic biotite granite 4—Medium-grained
porphyritic  biotite-muscovite granite 5—Medium-coarse grained porphyritic biotite monzonitic granite 6—Granodiorite 7—Fault

8—Measured and inferred geological boundaries 9—Uranium deposit
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Table 1 U-Pb isotopic composition of pitchblende

%
wU %wPbh 10°°

t Ma

204}, 206}, 207py, 208py, 206py, 23877 207py, 23577 207py, 206p},
06148 57.0 590.0 0.151 87.111 6.693 5.993 65.5£0.9 71.0£1.0 260
06161 65.3 8361 0.460 70.819 10.591 18.126 59.4£0.8 68.4£0.9 95
S19-1-3 67.7 13449 0.732 56.997 13.650 28.618 64.1£0.2 69.0£0.2 244
S29-1-1 64.3 1823 0.385 74.551 9.965 15.067 14.3£0.1 18.1£0.1 555
S39-1-1 73.1 16537 0.744 56.472 13.774 29.009 71.7£0.1 76.0+0.1 211
S37-1-2 51.3 6103 0.526 67.013 11.524 20.932 50.8+0.7 62.1£0.8 524
S37-3-16 64.1 34348 1.043 39.680 17.608 41.668 80.6%+1.1 108.4£1.5 772
K232-12 57.9 11021 0.749 56.112 13.892 29.247 59.7+£1.4 65.5£1.6 244
K392-10 50.7 25231 1.047 40.554 17.488 40.991 77.8£3.9 87.31£4.8 555

ISOPROBE-T 1o=4430 Ma a(=9.307 by=10.294 235=0.98485x10 %a ! 2A3=0.155125x10 %a !
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Table 2 Sm-Nd isotopic composition of pitchblende
w Sm 10°° w Nd 10°°¢ 47Sm Nd Nd "Nd 26 end ¢ tpm Ma
06148 18.29 63.73 0.1735 0.512046 £ 7 —11.35 1757
06161 167.9 653.7 0.1553 0.512041 £ 4 —11.28 1765
S19-1-3 11.48 46.78 0.1483 0.512035+£ 10 -11.32 1775
S29-1-1 148.7 460.3 0.1953 0.512060 + 4 —11.26 1790
S39-1-1 74.75 350.0 0.1291 0.512030 £5 =11.27 1783
S37-1-2 30.18 124.50 0.1465 0.512036 £5 -11.30 1773
S37-3-16 52.01 304.3 0.1033 0.512016 =6 —-11.31 1805
K232-12 38.52 200.3 0.1163 0.511982+3 —12.80 1858
K392-10 123.9 923.0 0.0811 0.511967 £ 6 —=13.09 1882
Nd 1999 tow=1 A In 1+ "™Nd "™Nd - "Nd "Nd py- “Sm
N - ¥Sm Nd ¢ et - 1 41Sm ¥Nd - Sm Nd py WSm MNd «=0.118 "Nd " Nd py=0.513151
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Fig.4 Trace element spider diagram of pitchblende MORB data after Pearce 1983
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Fig. 5 Chondrite-normalized REE patterns of pitchblende chondrite data after Taylor et al. 1985
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Table 3 Trace and rare earth element compositions of pitchblende wy 10~°
06148 06161 S19-1-3 S29-1-1 S39-1-1 S37-1-2 S37-3-16 K232-12 K392-10 EC”
Li 41.90 16.20 8.45 39.40 6.86 9.30 2.96 154.0 85.70 20
Be 31.90 38.10 39.40 38.50 31.60 22.90 53.40 12.80 15.00 1.95
Sc 3.41 21.50 0.93 33.80 9.13 6.45 3.52 2.67 1.43 15
\ 58.10 81.40 68.00 35.30 94.60 33.70 15.90 19.00 24.40 98
Cr 0.83 4.26 2.03 2.13 8.81 1.76 0.87 73.7 138.0 80
Co 0.35 1.33 0.34 0.31 1.12 1.27 0.30 2.77 2.66 17
Ni 1.53 1.54 0.97 0.52 0.87 2.70 0.71 4.55 6.41 38
Cu 4.48 54.30 9.66 12.00 44.90 13.90 5.33 15.40 47.80 32
Pb 6349 8236 4239 2867 4429 3621 5560 738 1640 18
Zn 5.55 18.70 5.68 97.40 19.90 16.80 - 28.00 47.40 70
Ga 4.43 15.30 2.47 13.70 8.72 4.74 4.37 13.10 7.55 18
Rb 70.30 53.70 48.80 66.80 27.70 55.80 27.80 254.0 12.20 82
Sr 294.0 220.0 91.40 283.0 122.0 119.0 126.0 73.10 34.80 266
Y 444.0 3214 83.10 2941 510.0 311.0 178.0 77.00 112.0 17.4
Zr 1.95 71.50 9.43 820.0 183.0 118.0 44.70 110.0 7.44 188
Hf 4.59 9.52 5.52 44.70 14.50 9.06 5.68 5.03 1.17 5.12
Nb 1.35 3.83 0.69 9.16 2.09 1.22 0.41 12.9 1.53 12
Ta 2.32 3.01 3.16 3.13 3.98 2.26 2.30 1.25 0.19 0.74
w 738.0 809.0 241.0 938.0 308.0 222.0 97.50 65.00 126.0 0.91
Sh 34.50 63.80 37.30 28.50 46.30 25.30 20.20 1.58 3.16 -
Mo 8.54 27.60 34.80 13.80 66.40 10.70 8.10 3.81 25.10 0.78
Cs 9.11 4.56 4.95 7.67 3.14 5.96 5.50 24.90 4.56 3.55
Bi 5.25 65.10 214.0 15.40 158.0 71.10 250.0 9.55 25.60 0.23
Cd 2.03 3.18 4.49 4.36 7.76 2.25 11.10 2.11 2.93 -
As 220.0 432.0 256.0 600.0 242.0 121.0 128.0 14.60 31.40 -
Se 1.56 12.70 5.31 13.9 9.44 3.23 5.29 0.47 0.96 -
Ba 21.40 24.10 8.49 20.80 13.50 11.90 23.90 127.0 22.50 678
Th 0.68 6.64 2.31 133.0 44.20 26.30 2.74 21.00 1.71 8.95
La 74.90 504.0 59.30 339.0 122.0 61.50 108.0 35.00 24.50
Ce 174.0 1323 66.50 928.0 208.0 0.0 107.0 38.10 76.80 43.80
Pr 18.50 178.0 13.80 133.0 45.90 38.30 82.60 8.84 6.24
Nd 77.40 688.0 50.90 568.0 360.0 144.0 296.0 31.90 23.10
Sm 28.40 237.0 16.60 235.0 103.0 46.40 67.90 7.03 6.27
Eu 3.28 24.50 2.12 25.00 11.40 5.76 6.70 0.67 0.70
Gd 39.20 289.0 20.70 287.0 124.0 57.90 85.50 7.78 7.33
Th 8.44 65.80 4.88 75.60 25.30 13.30 13.80 1.36 1.60
Dy 62.90 439.0 36.50 590.0 0 185.0 102.0 93.30 8.36 10.70
Ho 13.40 89.00 7.67 118.0 39.70 21.50 19.90 1.89 2.61
Er 43.00 286.0 25.70 396.0 125.0 72.30 64.90 5.66 7.92
Tm 6.93 51.70 4.38 73.20 20.00 11.70 10.30 0.77 1.33
Yb 51.00 341.0 33.00 569.0 141.0 86.90 71.00 5.13 8.65
Lu 7.30 53.10 4.42 80.70 19.90 12.30 10.50 0.77 1.43
> REE 608.7 4569 346.5 4418 1530 780.9 968.5 192.0 146.2
LREE HREE® 1.62 1.83 1.52 1.02 1.25 1.07 1.62 7.02 3.27
d0Eu” 0.30 0.29 0.35 0.29 0.31 0.34 0.27 0.28 0.32
dCe” 1.06 1.12 0.53 1.10 0.56 0.62 0.12 1.02 0.83
La Yb \" 0.99 1.00 1.21 0.40 0.58 0.48 1.03 4.60 1.91
La Sm \* 1.66 1.34 2.25 0.91 0.75 0.83 1.00 3.13 2.46
Gd Yb * 0.62 0.68 0.51 0.41 0.71 0.54 0.97 1.22 0.68
* EC 1999 = 1
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