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Abstract: As the largest volcanic rock type uranium ore field in China, Xiangshan uranium ore field is where
two types of uranium mineralization are developed, alkali metasomatic type and acid metasomatic type. The
predecessors mainly focused on the study of acid metasomatic uranium mineralization, but neglected the com-
parative study of the two types, resulting in the incomplete understanding of the overall uranium mineraliza-
tion in Xiangshan ore field. The study of ore-forming fluid and ore-forming environment of the two types of

uranium mineralization is of great significance to reveal the uranium mineralization in Xiangshan ore field on
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the whole. Taking the brannerite in the alkali metasomatic and acid metasomatic uranium ores as the research
object, the geochemical composition characteristics of brannerite in the two types of uranium ores are com-
pared and studied by means of microscopy, electron microprobe and micro area in-situ LA-ICP-MS analysis.
The composition difference of uranium ore-forming fluids and the genesis of uranium deposits are also dis-
cussed. The results show that: (1) brannerite of two types have relatively stable U, Ti content and Ti / U ratio,
and the contents of main elements U, Ti, K, Na, Mg, Fe, Al, Ca, P are similar. They are all rich in U, Th, Pb,
Nb, Y, REE and other elements, which are of comprehensive utilization significance. (2) The ore-forming flu-
ids of the two types of deposits are different. The alkaline ore-forming fluid is relatively rich in Si, Pb, Zr, Ta,
Nd and etc..,and volatile components such as CO, and Cl. REE, U and other elements may mainly migrate in
the form of carbonate and chloride complexes. The acidic ore-forming fluid is richer in F, Th, Y, and heavy
rare earth elements as well as Cl, F, CO, and other volatile components. The migration forms of REE, U, Th,
Y and other elements may be mainly carbonate, chloride and fluoride type complexes. (3) Alkaline and acid
ore-forming fluids (uranium) are both reducing medium high temperature fluids, while the forming environ-
ment of alkali metasomatic brannerite is relatively stable, compared with the dramatically changed physical
and chemical conditions of acid metasomatic brannerite.

Key words: alkali metasomatic and acid metasomatic uranium mineralization, brannerite; geochemical char-

acteristics; metallogenetic environment; Xiangshan deposit
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Fig. 1 The geological sketch map of the Xiangshan volcanic basin
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Table 1 Characteristics of uranium ore samples from Yunji deposit and Zoujiashan deposit
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Fig. 2 Microscopic characteristics of uraninite in the Xiangshan ore field
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Table 2 Results of electron probe microanalysis of uraninite in alkali metasomatic and acid metasomatic ores in the

Xiangshan ore field (wt.%)
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Fig. 3 Hack diagram of some trace elements of uraninite in alkali metasomatic and acid metasomatic uranium ores in Xiangshan deposit
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Table 4 Characteristic values of rare earth elements of uraninite in alkali metasomatic and acid metasomatic uranium

ores in the Xiangshan ore field

R W A YREE(x10°) LREE(x10°) HREE(x10°) LREE/HREE Lay/Ybx 3Eu  8Ce

Y15-23-01 5070 3247 1824 1.78 0.75 0.10 097

Y15-23-04 11752 10259 1494 6.87 4.20 017 111

Y15-23-05 11778 10320 1458 7.08 5.00 0.17 097

Y15-23-08 4135 2472 1664 1.49 0.62 0.12  1.04

Y15-23-09 6974 3771 3203 1.18 0.43 0.13  1.03

PUN Y15-23-11 6039 4066 1973 2.06 0.96 0.17  1.10

Y15-23-14 10901 9978 923 10.8 8.20 0.18  1.03

Y15-23-15 18838 16578 2261 7.33 4.53 023  1.05

Y15-23-16 17636 15691 1945 8.07 5.22 024 095

Y15-23-18 46373 42713 3660 11.7 10.0 0.11  1.03

1) 13950 11909 2040 5.83 3.99 0.16  1.03

715-270-01 52770 30525 22245 1.37 0.26 033 122

715-270-02 17799 3053 14746 0.21 0.08 025  0.76

715-270-03 15261 9251 6010 1.54 0.68 053  1.03

715-270-04 17975 13161 4814 2.73 1.43 042 096

715-270-05 23522 17060 6462 2.64 1.34 054 113

Z15-270-06 19447 12831 6616 1.94 1.02 0.63 096

715-270-07 16539 10530 6009 1.75 1.08 0.76 091

Z15-270-08 11929 6684 5245 127 0.67 0.70  0.90

o 715-270-09 13091 7663 5428 1.41 0.71 071 097

Z15-270-10 12136 8440 3696 228 1.44 0.79  0.86

715-270-11 13899 9473 4426 2.14 1.30 073 098

Z15-270-12 14342 10248 4094 2.50 1.43 090 098

715-270-13 20927 14585 6342 2.30 1.26 072 1.07

715-270-15 20197 11790 8407 1.40 0.57 039  1.10

Z15-270-16 11922 6129 5793 1.06 0.42 047 099

715-270-17 23793 15602 8191 1.90 0.88 0.46 1.0l

715-270-18 21795 14258 7537 1.89 0.90 035 095

(i) 19256 11840 7415 1.79 0.91 057 099
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Fig. 4 Insitu LA-ICP-MS rare earth distribution curve of Yunji and
Zoujiashan uranium deposit in Xiangshan ore field
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