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[ Abstract] Dafuling( DFL) deposit is a part of the Mingyuefeng ore field in eastern Hunan Province, China, is a typical perigranitic
uranium deposit discovered recently. The characteristics of the ore minerals and the features of rare earth elements in this deposit have
not been previously documented. In order to further elucidate the characteristics of ore minerals and rare earth elements (REE) , as
well as explore their indicative significance for uranium metallogenesis. Herein, uraninite, the primary ore mineral in the deposit, was
investigated via scanning electron microscopy and electron probe microanalysis. Additionally, laser ablation-inductively coupled plas-
ma-mass spectrometry ( LA-ICP-MS) was used for the first time to determine the in situ the REE characteristics of uraninite. Uraninite
exhibits a distinct fractionation between light rare earth elements( LREE) and heavy rare earth elements(HREE) , while displaying a
negative Eu anomaly. The (La/Yb)  ratio exceeds 1, indicating a significant enrichment of LREE. Both major elements and REE in
uraninite suggest its formation within a hydrothermal environment at temperatures ranging from moderate to low, below 350 °C. Con-
sequently, DFL deposit can be classified as a typical hydrothermal vein-type uranium deposit. The REE serve as indicators of the
transition of ore-bearing hydrothermal fluids from high salinity to low salinity, and the hydrothermal environment gradually shifts from

a reducing state to a weakly oxidizing state. These observations suggest that the ore-bearing hydrothermal fluid responsible for metal-
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logenesis originating from the deep crust or lithospheric mantle, ascended along regional deep faults, and subsequently underwent a

series of physical and chemical transformations, eventually accumulated mineralization in suitable locations within DFL deposit.
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Fig. 1 Schematic diagram of the tectonic location of the

Dafuling uranium deposit and its geological sketch
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Fig. 2 Uranium ore sample from Dafuling deposit and microscope images

o FHATEGR T W s R AR A, 5 BRI IORE R, 75 SRR A 4 A B ST AL
OYERRCIRY W B IR EAG [ 18 2 (d) ], 38450 BRIREES PRI Sl A, ZEAR 5 A A A7 7 FL At 9 vk
VR BEELI =5, B K B (AR, D i 27 4 iheT

RO WL, 2D MM mECEMEMT 3.2 HEWT ETFREEES T

LB n] RO A , & Bk P K R R B X T A O T PR R B A, SR 8
BRI B D5 figp 40 S, 5 i T SRR R T B e Rl S TR LR 1, DT A MOTER N U,

x1 hEHTHEFRUVEESTER
Table 1 EPMA quantitative point analysis data of uraninite

. T/ %
1 2 3 4 5 6 7 8
TiO, 0.07 0.02 — — — — — —
Ca0 4.85 4.98 5.25 5.08 5.09 4.9 4.90 4.91
Yb, 0, — — — 0.03 0.15 0.25 — 0.08
ThO, — — — — — — — —
Y, 0, 0.01 — 0.01 0.05 — — — 0.05
Si0, 0.26 0.20 0.19 0.11 0.31 0.20 0.18 0.24
Al O, — — — 0.02 0.08 0.04 — —
vo, 87.93 87.89 87.63 87.97 87.58 87.92 87.97 87. 81
PbO 1.09 1.40 1.19 1.44 1.12 1.38 1.42 1. 40
Ce, 0,4 — 0.05 0.16 0.12 0.12 — 0.11 0.04
La, O, — — 0.05 — — — — 0.10
P, 0; 0.14 0.21 0.16 0.23 0.15 0.16 0.21 0.18
Na, O 0.16 0.18 0.12 0.19 0.12 0.15 0.17 0.14
MgO — — — — 0.04 — — 0.01
K,0 — 0.01 0.01 — — — — 0.01
a1t 94.51 94.94 94.75 95.24 94.76 95.01 94. 95 94.97
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