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Geochemical characteristics of the ore-forming fluid and ore genesis
of the Baiyanghe Be-U deposit, Xinjiang, China
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Abstract: Xinjiang Baiyanghe Be-U deposit is the largest Be deposit in Asia. The deposit is typical hydrothermal
in origin, characterized by veinlet disseminated and mainly developed on the contact zone between a Late
Carboniferous granite porphyry and Late Devonian intermediate-acidic volcanic rocks. Fluorite, as the main
gangue mineral of the deposit, is rich fluid inclusions. The homogenization temperature of the primary inclusions
ranged from 237 to 372 °C (n = 40), with an average of 308.5 °C, suggesting that the Baiyanghe Be-U deposit is a
kind of intermediate-high temperature hydrothermal deposit. The chondrite-normalized REE diagram of the
fluorite is characterized by enrichment of MREE ((La/Gd)y = 0.60-0.66), with strong negative Eu anomalies and
V-shaped pattern. Similar to isotopic compositions of the granite porphyry ((*’Sr/*®Sr);= 0.7143-0.7466, ena(t) =
4.06-5.29), fluorite shows high initial Sr isotope ratio (0.7106) and positive enq(f) values (2.95-3.50), indicating
the ore-forming fluid was possibly late magmatic-hydrothermal differentiated from the granite porphyry. As
characterized by high temperature and low salinity of the primary fluid inclusions in fluorite, it is deduced that the

ore-forming fluid was probably originated from mixing of magmatic hydrothermal and meteoric water.
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Fig.1 Geological sketch map of the Baiyanghe Be-U deposit in Xinjiang (modified after Reference [1])
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Table ] Microthermal data of fluid inclusions in fluorites from the Baiyanghe Be-U deposit
poE FELWEER KAERAE B—RE s TREEER KRR E ¥R A
BE(C) T (C) Ty (C) & () Tn (C) Ty ()
[ BBk
BYH-20-1-01 —41.2 -0.3 295 BYH-21-1-01 -42.8 -0.8 331
BYH-20-1-02 -43.7 -0.3 297 BYH-12-1-02 427 -0.6 319
BYH-20-1-03 —-41.8 -0.3 275 BYH-21-1-03 -43.1 -0.4 295
BYH-20-1-04 -45.9 -0.2 259 BYH-21-1-04 -41.8 -0.4 314
BYH-20-1-05 -42.7 -0.5 316 BYH-21-1-05 -43.8 -0.5 364
BYH-20-1-06 -41.5 -0.2 270 BYH-21-1-06 -35.7 -0.7 293
BYH-20-1-07 -40.2 0.3 275 BYH-21-1-07 -40.2 -0.8 314
BYH-20-1-08 -42.7 -0.3 259 BYH-21-1-08 -39.2 -0.5 337
BYH-20-1-09 -43.8 0.4 317 BYH-21-1-09 -42.7 -0.3 336
BYH-20-1-10 -40.7 0.5 293 BYH-21-1-10 -40.2 -0.3 341
BYH-20-1-11 -39.2 0.3 297 BYH-21-1-11 -44.3 -0.4 315
BYH-20-1-12 -433 0.6 324 BYH-21-2-01 -41.7 -0.5 241
BYH-20-2-01 —42.2 -0.9 315 BYH-21-2-02 -40.5 -0.3 299
BYH-20-2-02 -40.7 0.4 237 BYH-21-2-03 -40.8 -0.3 297
BYH-20-2-03 -40.7 0.8 313 BYH-21-2-04 -41.7 -0.5 332
BYH-20-2-04 -41.3 -0.5 348 BYH-21-2-05 -44.8 -0.6 301
BYH-20-2-05 —40.7 -0.4 352 BYH-21-2-06 -40.7 -0.2 310
BYH-20-2-06 -43.3 0.3 308 BYH-21-2-07 447 -0.3 372
BYH-20-2-07 —40.7 -0.5 337 BYH-21-2-08 -40.5 -0.3 309
BYH-20-2-08 -40.3 -0.2 323 BYH-21-2-09 423 -0.2 312
I Ra Rk
BYH-20-1-01 -44.0 -0.5 138 BYH-21-1-01 -40.4 0.1 147
BYH-20-1-02 -45.1 -0.1 125 BYH-21-1-02 -39.5 -0.5 129
BYH-20-1-03 —45.7 -0.3 129 BYH-21-1-03 412 -0.2 131
BYH-20-1-04 -45.5 -0.4 135 BYH-21-1-04 -39.7 -0.2 134
BYH-20-2-01 -37.0 -0.1 138 BYH-21-1-05 -42.0 -0.1 145
BYH-20-2-02 -42.0 -0.2 144 BYH-21-2-01 -42.1 0.3 140
BYH-20-2-03 425 -0.5 152 BYH-21-2-02 —42.0 -0.2 146
BYH-20-2-04 -40.2 0.4 161
F2 RERENKER%T
Table 2  Statistical table of the fluid inclusions in fluorite
- e KERE T (C) ¥W—RE T, (O) T
EiXs | Bl FiX; 3] ¥E w(NaCl) (%)
[ gk 40 0.2~ -0.8 -0.43 237~372 308.6 0.76
IEER- 27 15 0.1~ -0.5 -0.27 125~161 139.7 0.48
10 | 10
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Fig.5 Histogram of homogenization temperature of fluid inclusions in fluorite
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¥ R-0.27 C, HAXMRNFFEEEE N 0.48%,
4.2 EA REE & R4SE

BT A P LTRSS R TE 3. 2
AN ARG REE & 8 KA BR1b 2 5 B0k A
fl, TREE (14 4~ REE + YY)/ T 187.34~192.44
pgl/g T, P LREE % 49.85~53.50 pg/g, MREE
41 33.26~33.83 pg/g, HREE & 6.59~6.76 pglg 28],
H LREE/MREE HEZEHT 1.47~1.61 {H,
LREE/HREE (A LT 7.38~8.12 JilEl . (La/Sm)y.
(La/Yb)n. (Gd/Yb)y HEAT BIZE4LTF 1.10~1.16.
3.18~3.55. 5.34~5.41 Z|H], XRARH L ZBELHAR
SR, M., ERTLURER T ZEFERKASS
B (La/Gd)n LT 0.60~0.66 &), FBHRZ, F#H
TZEFERKWS R, HULESE MREE AHRHE,
VLEHAE 5 BYH-10-20 1 BYH-10-21 H 48 6,35 1 R iR

%3 A REE LK Rb.Sr & & ICP-MS 74745 R (uglg)
Table 3 REE and Rb, Sr contents of fluorites, determined by ICP-MS

(ng/g)

HRHRS BYH-10-20 BYH-10-21
La 9.19 10.00
Ce 19.40 20.90
Pr 2.81 3.03
Nd 12.80 13.70
Sm 5.39 5.58
Eu 0.26 0.29
Gd 13.36 13.22
Tb 2.90 2.84
Dy 15.20 14.90
Ho 2.37 2.30
Er 4,05 3.92
Tm 0.39 0.39
Yb 2.07 2.02
Lu 0.25 0.26
Y 102.00 94.00
IREE 192.44 187.34
Rb 0.63 0.59
Sr 448.00 397.00
LREE/MREE 1.47 1.61
LREE/HREE 7.38 8.12
&Eu 0.01 0.01
(La/Sm)y 1.10 1.16
(La/Gd)n 0.60 0.66
(La/Yb)x 3.18 3.55
(Gd/Yb)n 5.34 5.41
Y/Ho 43.04 40.87

FR-FHRBEAEYY ., YHo HEALTF
40.87~43.04 Z[d], B K TERKRAF Y/Ho HIE
(28), #6878 Y-Ho ZIMFTERIIGH . FERRB R AR
HEALRE LR E P, EAYP REE AR
BevrER D%+ (MREE)EE, BFITH Eu
(GBu = 0.01) H4F1E(HE 6).
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Fig. 6 The chondrite-normalized REE pattern of fluorites and granite
porphyry from the Baiyanghe Be-U ore deposit
BYH-10-12 # BYH-10-15 X H&MEKREA; BYH-10-20

BYH-10-21 Ak ay ¥Earts.

BYH10-12, BYHI10-15 represent granite porphyry, and
BYHI10-20, BYH10-21 relgresent fluorite (REE contents of chon-
drite was from Sun ef al.['®}),
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Table 4 Sr-Nd isotopic compositions of fluorites from the Baiyanghe Be-U ore deposit
B & ST 26 Nd/M**Nd 26 &’s1/*s); ena(0) Somina ena(?)
BYH-10-20 0.71057 6 0.51296 4 0.71057 6.20 0.34 3.50
BYH-10-21 0.71061 6 0.51291 6 0.71061 5.31 0.30
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k%, REE™5 F %488 71 B R F /5 BO% KT X
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EHE((La/Gd)x= 0.60~0.66) I HLELFT7E, T HREE
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Fig.7 Diagram of eng(?) vs. (87Sr/“Sr)i in fluorite (Sr and Nd isotopic
data after Reference [19])
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