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Abstract

The Baiyanghe U-Be deposit is the largest subvolcanic U-Be deposit in Asia. Orebodies in the Baiyanghe de-
posit occur as fracture fillings along contact zones between the Yangzhuang granite porphyry and the Devonian
volcanic rocks and also within the granite porphyry. Previous studies have revealed that the Baiyanghe U-Be de-
posit has experienced multiple hydrothermal alteration and mineralization, but the origin of the fluids remains un-
clear. Based on the detailed field geological investigation, the authors analyzed the composition of lithium isotope
and ore-forming elements in the mineralized and unmineralized granite porphyry and crystalline tuff in the Bai-
yanghe deposit. The results show that the 8’Li isotopic composition of the unmineralized granite porphyry is simi-
lar to that of the mineralized granite porphyry (1.57%0~5.79%o), while the & "Li isotopic composition of the unmi-
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neralized crystalline tuff (22.77%0~23.96%0) is significantly different from that of the mineralized crystalline
tuff (—6.89%0~—3.92%o0), which indicates that the ore-forming fluids of the Baiyanghe Be-U deposit were rich in

Be, U, and B, with an obvious superposition of multi-stage ore-forming fluid activities. The lithium isotope re-

sults show that a part of ore-forming fluids came from the magma of the underlying deep magma chamber.

Keywords: geochemistry, lithium isotope, ore-forming fluid, U-Be deposit, Baiyanghe, Xinjiang
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Fig. 1 Regional geological map of Western Junggar region, Xinjiang (modified after Chen et al., 2010)
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Fig. 2 Simplified geological map of the Baiyanghe U-Be deposit (a, modified after Li et al., 2015) and cross-section
of the Baiyanghe deposit showing Be-U orebodies (b)
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Fig. 3 Field and hand specimens as well as photomicrographs of rock and ores from the Baiyanghe deposit

a. The intrusion contact between granite porphyry and crystalline tuff; b. Fluorite veins occurring in the intrusion contact between granite porphyry

and basalt; c. The unmineralized granite porphyry; d. Feldspar, sericite and quartz in granite porphyry(corssed nicols); e. The unmineralized

crystal tuff; f. Feldspar crystal debris and quartz crystal debris in crystal tuff(corssed nicols)
Qtz—Quartz; Kfs—K-feldspar; Ser—Sericite
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Fig. 4 Hand specimen and photomicrographs of rock and ores from the Baiyanghe deposit

a. The mineralized granite porphyry containing uranophane, fluoritization and hematitization; b. The mineralized crystal tuff which contains fluorite-
tourmaline aggregates; c. Feldspar altered with sericitization in granite porphyry(corssed nicols); d. The mineralized crystal tuff which contains
fluorite-tourmaline aggregates(plane polarized light); e. Pitchblende coexistent with purple fluorite in mineralized granite porphyry(plane
polarized light); f. Euhedral bertrandite coexistent with fluorite, tourmaline, and chlorite in mineralized crystal tuff(BSE photograph)
Hem—Hemitite; Urp—Uranophane; FI—Fluorite; Tur—Tourmaline; Kfs—K-feldspar; Ser—Sericite; Cal—Calcite;

Pit—Pitchblende; Be—Bertrandite; Chl—Chlorite
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Table 1 The lithium isotope and ore-forming element compositions of the Baiyanghe volcanics-hosted large
U-Be deposit, Xinjiang
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Li Be Mo U Nb Ta
BY18-3A Ak b JE K —6.89 21.80 12.3 1.80 10.2 30.90 2.36 26.80 0.04
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BY18-18A W fb i JHEE KA 23.96 3.40 2.53 0.85 2.44 27.10 1.77 7.71 0.03
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ZK7702-1 T eAE = B - - 5.78 2.89 3.46 84.4 8.32 - 0.25
XBYH-2 T fAE < B 4.77 11.30 5.28 0.85 3.72 113.00 8.22 8.74 0.04
XBYH-3 T fAh < B 431 525 5.26 0.75 3.17 26.20 2.85 3.06 0.02
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