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Table 1 REE compositions (j1g/g) for scheelite samples from the Woxi Au-Sb-W deposit

Sample Location La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu Y

W-87 Level7 0.45 1.35 0.18 0.75 0.96 091 533 1.18 6.13 0.87 1.94 0.25 1.45 0.18 24.3
W-77  Level7 0.78 1.74 0.24 1.02 0.99 0.79 471 1.00 5.16 0.75 1.65 0.22 1.20 0.15 20.1
W-67 Level7 0.44 2.8 0.38 1.36 255 201 10.2 1.59 7.20 0.93 208 0.28 1.52 0.17 28.7

WX-18 Level 9 0.84 3.75 0.66 2.76 2.42 2.25 584 1.04 536 0.83 207 029 1.8 024 256

WX-19 Level 9 0.82 2.41 0.51 2.97 2.8 240 834 1.54 847 1.34 3.36 047 291 0.37 380

WX-20 Level 10 0.75 3.68 0.77 3.89 5.68 4.83 18.4 2.96 14.6 2.34 530 0.72 3.54 043 558

WX-21 Level 10 0.70 4.74 1.02 4.96 5.81 4.5 188 3.17 16.6 2,50 511 061 2.68 0.31 49.9
o A¥ERNESET AP LEE TN

The analysis was conducted by Li Su-zhi, Wuhan Analysis Center of Rocks and Minerals, Hubei Province

®2 AETKABTHBLITERSH

Table 2 REE parameters for scheelite samples from the Woxi Au-Sb-W deposit

Sample YREE+Y &Ce SEu

(La/Yb)wn (La/Sm)~  (Gd/Yb)x La/Sm Yb/La Th/La
w-87 46.3 1.14 0.97 0.21 0.29 0.44 0.47 3.22 2.62
w-77 40.5 0.96 0.92 0. 44 0. 50 0. 59 0.79 1.54 1.28
Ww-67 62.3 1. 57 1. 04 0.20 0.11 1.05 0.17 3.45 3.61
WX-18 55.8 1. 14 1.75 0.31 0.22 0.99 0.35 2.14 1.24
WwX-19 76.8 0. 87 1.39 0.19 0.18 0.70 0.29 3.55 1. 88
WX-20 123.6 1. 04 1.31 0.14 0.08 1.05 0.13 4.72 3.95
wX-21 121.4 1.10 1.22 0.18 0.08 1. 48 0.12 3.83 4.53
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Fig. 1 Chondrite-normalized REE patterns of scheelite samples
from the Woxi Au-Sb-W deposit
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Fig. 2 Inferred REE pattern of the ore-forming fluid
for the Woxi Au-Sh-W deposit
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Fig. 3 REE distribution between the scheelite

and the ore-forming hydrothermal fluid
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Qualitative modeling. The REE content of scheelite is
the average value of the Woxi Au-Sb-W deposit.
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Fig. 4 Chondrite-normalized REE patterns of geothermal well water
from Germenick, Turkey
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Fig. 5 Inferred REE distribution between the scheelite
and the geothermal fluid from Germenick, Turkey
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of the Woxi Au-Sb-W deposit.

77 (affinity) #1 REE X il HESHRIZER T,
Gharderi et al. A, X THEBT WS, 7 9F Ca iz
BHIAR/N, LA REE # AZ AL & B A4 4241
B, X B ST K REE S EeEE R A1ER,
M BT REE 45 & Prfp 2 4 IR iRk B 4k
AR, mRAET A REE XU H % REE
BEALE ISR, WA LT 7R a8 i
AN A N
In Cocneetie = A (rree = Faie)? + ( B —In Caa)
y=mx+b

KA Cooneatre + Couia ST HNRN HET  FAAPEIEE
REE + EHERBIIA A VRAEILAE ; ro. RRAGTH
REE B BEME TR, e RAERH T TEN



http://www.cqvip.com

%28

D O00 http://www.cqvip.cd

BEES HAXRESBTVERPOSTHRLTRERILE 119

42, A.B HEKH .

FA ER T, BA1LH T B85 REE frAEfL
{6 - HIXF B FHA2 (rees - rea)? BIER, AR,
1549 %1+ CEP La, Ce. Lu, Yb. Tm. Er. Sm. Y
M Ho ZF 9N ERIUAH—EL , BHMTE, 5
SR Nd EEMAR (H6) . XBRIKBEASY F
¥ REE 5 Be EE B3 Rk Ca i EX/NHIL,
Stk & REE f9HXT I E & SR E L
RAR; HBBALE B T F424 Gd M, X
#39 1. 046 A(H 6) . 1F REE tRAEALi S8 F42
BEMES (B 7)), BAEER, A5 R R
YRR, RY REE ZEHET PRI BRITNSH
BTy EEMEX, ZRRA*REEWHHE, &
FH 6 FE 7 F34r REE {0 Nd 94 “$007 B 42,

100

Scheelite/Chondrite

0 0.004 0.008 0.012 0.016

(rrep — caa)?

Bl 6 XEHET REE MM - MXEFEE
{reep — ree)? BV
Fig. 6 Chondrite-normalized REE pattern vs. relative ionic radius

(reee- = res-)? for hydrothermal scheelite from the Woxi deposit
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for scheelite from the Woxi deposit
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yitrium and Pb isotope ratios in thermal spring and well waters of

Rare earth element (REE) geochemistry for scheelite from the Woxi Au-Sb-W deposit,
western Hunan

PENG Jian-tang, HU Rui-zhong, ZHAO Jun-hong, FU Ya-zhou, YUAN Shun-da
( Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China)

Abstract: Hunan is an important Au-, Sb- and W-producer in China. The gold, antimony, tungsten deposits are
widespread in western Hunan, and the Woxi Au-Sb-W deposit is the largest in this region. The Woxi deposit was
found in 1875 and began to mine in 1895. Due to the characteristic element association and a lasting mining
history, the Woxi deposit is famous and attracts a lot of geologists. In spite of previous detailed researches on
geological feature, ore genesis, fluid inclusion, stable isotope, ore fabric, ore-controlling tectonic and mineralogy,
few attempts have made to study the widespread mineral scheelite in this deposit. The objectives of this contribution
are to investigate the rare earth elements of scheelites in the Woxi Au-Sb-W deposit, and attempt to provide some
constraints on the REE distribution behavior between scheelite and ore-forming fluid in this deposit. All samples
were decomposed through the acid dissolution + alkaline fusion digestion, and analyzed by the ICP-AES method at
the Wuhan Analysis Center of Rocks and Minerals, Hubei Province. It is revealed that scheelite samples from this
deposit contain considerable concentrations of rare earth elements, with the total REE contents in the range of 40. 5
to 123.6 pg/g, and there exists an obvious spatial tendency for REE concentrations in scheelite, i. e. the total
REE contents decrease with an increasing elevation in the Woxi mining district, which may be ascribed to a
decrease in the total REE concentrations of the ore-forming fluid during transport. All scheelite samples are
characterized by MREE- and HREE-enriched, LREE-depleted pattern; the M-type tetrad effect, upward convex
curve in REE pattern is observed in all samples, which reveals that fluid effect or water-rock interactions is
responsible for scheelite precipitation in the mining district. There exists an obvious fractionation for rare earth
elements during scheelite precipitation in the Woxi Au-Sb-W deposit, HREE, especially MREE preferentially
incorporate into scheelite lattices by substitution Ca>*. Among all rare earth elements, the distribution coefficient of
the element europium between scheelite and the ore-forming fluid is the largest in this deposit. These preferences in
scheelite for HREE and MREE are not associated with the REE relative concentrations or REE complex stability in
hydrothermal solutions, rather than with the crystallographic factors, especially the Ca-site size in scheelite crystal.
The optimum ion radius of substitution site for REE in the scheelite from the Woxi deposit is about 1. 046 A,
obviously smaller than the theoretical value of the ideal Ca?* ion (1.12 A).

Key words: scheelite; rare earth element: tetrad effect; Woxi Au-Sb-W deposit; Hunan Province
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