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Mantle-derived volatile components involved in uranium mineralization:
Evidence from He isotopes of the No. 302 uranium deposit
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Abstract: Helium isotopic compositions from fluid inclusions of 9 pieces of atropurpureus fluorite and pale red
calcite intergrowth with pitchblende ores, collected from the underground of the No. 302 uranium deposit, have
been determined. The results show that *He /*He ratios range from 0. 03 Ra to 0. 57 Ra, with most of ratios varying
from 0. 11 Ra to 0. 25 Ra. These values are significantly lower than that of the Earth’s mantle, and higher than that
of the crust, indicating that He in the ore-forming fluids is a mixture of mantle- and crust-derived components, and
that there were many mantle-derived volatile components involved in uranium mineralization. Recent studies
revealed that most of hydrothermal uranium deposits in South China occurred during the Cretaceous to the
Paleogene. Previous carbon isotope and fluid inclusion studies suggested that the CO; as mineralization agent in the
ore-forming fluid was derived from the mantle. Therefore, it suggests that most U deposits in South China formed
under similar metallogenic geodynamic settings, and possibly has a genetic link with mantle-dertved volatile
matters, which were controlled by the Mesozoic to the Cenozoic lithosphere extension. Therefore, uranium
mineralization and lithosphere extension were closely connected by mantle-derived volatile components.
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Geology and distribution of the major uranium and tungsten-tin ore deposits in the Nanling area (modified after Mao et al. **! and Sun'**!)
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Fig.2 Geological sketch map of the eastern part of the Changjiang uranium ore field and the perpendicular projection map

of the major orebodies of veins No. 7 and No. 9
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Table 1 He isotopic composition of fluid inclusions in fluorites and calcites from the No. 302 uranium deposit

& ¥5 R E##(g) *He x 10°7 (em®)  *He x 10°™ (em®) He/*He x 107 He/*He(Ra)
A 2-43 0.35 0.23 1.60 7.02+0.49 0.57+0.04
®A 3-28 0.39 1.52 5.06 3.3220.07 0.25+0.01
A 3-02 1 17.08 31.31 1.83 £0.01 0.14 £0.01
A 3-02 2 6.52 12.57 1.93 +0.03 0.15£0.01
WA 3-02 e 0.50 23. 60 43.89 1.86+0.01 0.14 10.01
%A 3-51 1 24. 61 19.10 0.78 £0. 01 0.06 0. 01
HA 3-51 2 1.19 2.25 1.89+0.19 0.11£0.01
il 3-51 AE 0.39 25. 80 21.36 0.83+0.01 0.07 £0.01
A 3-48 0. 40 12. 65 5.50 0.43 £0.01 0.03+0.01
wA 3-49 0.43 15.08 23.92 1.59 + 0. 02 0.12£0.01
A 3-50 0.37 88. 15 48.33 0.55+0.03 0.04 +0.01
A 2-15 0.36 1.96 5.55 2.83x0.14 0.18£0.01
iy 2 3-26° 0.62 6.98 11.78 1.69 £ 0. 04 0.14 £0.01

H: CERRTHERBERZEADT 100 pm BFES; RMBXBRER ‘He; “He/*He(Ra)” R HE S *He/*He tofli 5K *He/*He ti{l

ZH(1Ra=1.40x10"%),
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Fig. 3 Helium isotopic composition and evolution in the No. 302 uranium deposit

(base diagram after Mamyrin et al. 152)
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