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Abstract Mafic dyke is the product of lithospheric spreading and crustal extension which is of great significance for studying the
nature of the mantle and the evolution of continental dynamics. Abundant and widely distributed mafic dykes are commonly and
universally interpreted to be a manifestation of extensional tectonism. In the northern Guangdong Province of the Nanling Mountain the
Xiazhuang uranium deposits are considered as one of the largest graniterelated uranium ore field in China. Mesozoic mafic dykes are
widespread and regularly developed which are closely associated with granite—related uranium deposits in the Xiazhuang uranium ore
field. The geochronology and geochemistry of these mafic dykes and uranium deposits have been extensively studied. However the link
between mafic dykes and uranium mineralization are considerable controversy. The new Ar-Ar dating of the hornblende of the diabase

dioritic porphyrite and diabase porphyrite from the Xiazhuang uranium ore field yields the plateau ages of 200 ~190Ma 179. 6 £2. 8Ma
and 145. 1 £12. 1Ma respectively. These results coupled with published geochronological data show that at least three major episodes
of mafic dykes occurred in the study area at 200 ~ 190Ma ~ 180Ma and 145 ~ 140Ma indicating that South China Block probably
occurs the wide extension at 200 ~ 190Ma and 145 ~ 140Ma. The identification of mafic dykes at 200 ~ 190Ma in the northern
Guangdong Province of the Nanling metallogenic province represents the extensional tectonism in South China block which have been
started at 200 ~ 190Ma after the Indosinian orogeny. Based on the fact that closely spatial and temporal relationships between uranium
ore body and mafic dykes in the Xiazhuang uranium ore field age gap between oredforming and emplacement of mafic dykes is key to
evaluate the role of mafic dyke in uranium mineralization. When the oreforming event is slightly younger than the occurrence of mafic
dykes it is considered that magmatic activities represented by mafic dykes could not only supply mantle-derived Y, CO, ( noble gas
He) which is indispensable for uranium mineralization but also provide a favorable reducing environment to promote the deposition
and enrichment of uranium from hydrothermal fluids. Accordingly the emplacement of mafic dykes is much older than age of uranium
mineralization mafic dykes associated with deep faults could be still favorable factors for uranium deposition and fluid migration.
Therefore this paper reevaluates the role of mafic dyke in uranium mineralization and provides some reliable suggestions for further

prospecting in the Xiazhuang uranium ore filed and other similar deposits in the region which may have formed in a similar model.
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Fig. 1 Simplified geological maps showing the distribution of granite plutons mafic dykes and major uranium deposits in the eastern

part of the Guidong granite complex ( after Ling et al.
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Fig.4 Field photographs showing the relationship between mafic dykes and granites

Xiazhuang uranium ore field
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second group ( b) and unaltered ( ¢) mafic dykes and their host granites; (d e)

fresh and alteration mafic dykes respectively; (f) mafic rock clasts in the carbonate dykes showing hematitization halos late stage quartz vein cross—
cutting the mafic rock clasts and carbonate dykes; (g h) uranium mineral and calcite vein occur within altered mafic dykes which show the strongly

hematitization; (i) abundant pyrites and calcites occur within the boundary of altered mafic dyke
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5
Am- ; Px— ; Pl- ; Urt—
Fig.5 Representative photomicrographs illustrating mafic dykes from the Xiazhuang uranium ore field

Am-amphibole; Px-pyroxene; Pl-plagioclase; Urt-uralite
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Fig.6 The cross—cutting relationship between various trend of mafic dykes from the No. 331 deposit (a) and mafic dykes and
uranium ore bodies from the No. 337 deposit in the Xiazhuang ore field ( after Zhang 2011)
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2 5 “Ar/” Ar
Table 2 * Ar/® Ar stepwise heating analytical data for five hornblendes from the mafic dykes in the Xiazhuang uranium ore field

northern Guangdong

OAr" ¥ Ar, Age +2s
() O Ar/* Ar 7 Ar/* Ar BAP A PAC P An
(%) (Ma)
HZDS (] =0. 0077030 0. 0000193)
800 5465. 50 158. 4324 18.29163 84.30 1.33 1.03 904.8 1645.2
980 123. 62 12. 5814 0. 39305 8.56 6.85 28.80 115.5 41.0
1020 55.95 17. 4878 0. 15761 10.94 19.25 24. 69 146.2 17.6
1060 84.22 10.3714 0.25539 9.66 11.37 14. 40 129.8 315
1100 130. 81 12. 8301 0.40341 12.76 9.65 9.47 169.5 49.2
1120 123.29 19. 6043 0.37439 14.46 11.53 5.04 191.0 59.8
1200 49.00 21.7012 0. 13481 11.09 22.22 16. 58 148.3 20. 1
HZDX ( J =0. 0077030 0. 0000193)
800 5441. 05 2.7109 16. 80042 475.23 8.75 119 2783.3 457.7
980 126. 67 12. 4569 0.36155 21.05 16.44 28.76 271.7 32.2
1020 57.33 17. 1829 0. 14584 15.83 7.21 24. 66 208. 1 15.1
1060 86. 16 10. 9506 0.23647 17.32 9.91 14.37 226.4 27.3
1100 129. 67 13.8715 0.38760 16. 43 2.52 9.44 215.6 43.9
1120 117.00 21.7933 0.34979 15. 66 3.13 5.02 205.9 56.7
1200 51.05 21.4858 0. 12559 15.94 0.65 16.56 209. 4 18.4
K3323 (] =0.0077470 0. 0000194)
800 744.33 6.4124 2. 18773 98.90 13.21 0.26 1028. 6 149.7
870 844.23 2.4939 2.61312 72.40 8. 56 0.88 805. 1 173.0
950 167.09 6. 0094 0. 46920 29.07 7.31 1.76 367. 2 39.6
1000 94.95 3.6364 0.24998 21.44 2.51 2.68 277.9 23.7
1040 31.29 8.8038 0. 06095 14.09 4.68 11.37 187.3 6.2
1070 16.99 11.9483 0.01393 13.97 1.36 60. 11 185.8 4.4
1100 30.22 6. 8477 0. 05898 13.42 4.13 4.15 178.8 9.3
1140 19.09 9.5938 0.02032 13.96 2.54 8.73 185.7 3.7
1180 18.41 9.0324 0.01881 13.68 3.71 5.12 182.1 4.1
1230 21.26 7.4196 0.02542 14.43 7.44 2.32 191.6 5.0
1400 23.66 8.1517 0.02917 15. 80 6.31 2.62 208.8 5.6
QZSX (J =0. 0077200 0. 0000193)
800 4429.94 33.3695 13. 48742 460. 16 0.09 0.50 2740.8 343.4
860 1060. 46 16. 9880 3.17228 126.24 1.73 1.69 1230.3 166.7
920 259.58 12,9674 0.73994 42.43 6.16 3.82 512.4 57.6
980 71.24 26.2980 0. 18638 18. 67 25.62 17.48 243.5 17.3
1010 32.79 22. 4470 0. 06632 15.27 5.68 20.97 201.5 6.7
1030 32.96 17. 3595 0. 06496 15.37 45.95 14.57 202.8 7.0
1050 48.21 14.5961 0. 11502 15. 58 1.92 6.16 205. 4 11.5
1070 78.34 18. 1253 0.21828 15.51 9.50 2.72 204.6 21.7
1090 95.12 25. 9863 0.27516 16. 24 6.69 2.05 213.5 28.6
1120 79.78 18. 3752 0.22054 16. 33 0.15 2.80 214.7 23.2
1150 54.96 25. 6329 0. 14292 15.09 6.86 2.65 199.3 17.4
1200 37.83 20. 1227 0.08376 14.94 8.80 4.57 197.3 8.8
1250 4.15 19. 4703 0. 09540 15.77 6.80 2.75 207.8 13.1
1330 46.18 21.2742 0.11318 14. 69 1.24 4.85 194.3 12.8
1400 29.49 24.2837 0.05457 15. 62 51.86 12.42 205.8 5.8
ZGY (J=0.0077140 0. 0000193)
930 257.36 33.0762 0.70931 51.85 19. 58 0.65 608. 4 58.0
960 135.98 34.0133 0.34370 38.23 27.30 0.92 467.4 38.6
990 51.02 15. 2784 0.11381 18.86 6.47 2.91 245.6 1.5
1020 17.19 15. 3895 0.01798 13.27 6.21 37.42 176.3 2.4
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2
Continued Table 2
40 A" ¥ Ar, Age +2s
() “OAr/® Ar 7 Ar/¥ Ar AP A VA P A
(%) ( Ma)
1040 20.21 12. 6625 0. 02668 13.48 5.98 12.02 178.9 3.3
1070 28. 87 12. 5563 0. 05446 13.92 7.71 7.24 184.5 5.8
1100 45.33 15.0133 0. 11246 13.46 9.32 3.19 178.7 11.6
1130 28.50 15. 0248 0. 05424 13.85 47.96 7.08 183.5 5.4
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