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Abstract: The Xikuangshan deposit, located in central Hunan, is the largest antimony deposit throughout the world, and it
is titled as “the capital of antimony”. Due to the long-time mining of over 100 years, antimony resource of the
Xikuangshan deposit is going to be exhausted in the near future. Therefore, new metallogenic theories and prospecting
methods are urgently needed to guide the further prospecting of antimony resources in the depth of the Xikuangshan
district and in its adjacent area. As a penetrating mineral, calcite is widely distributed in the Xikuangshan ore district.
There are the early-ore stage calcite, late-ore stage calcite, and post-ore stage calcite. Based on the detailed studies on the

field geological characteristics of the deposit, macrographic and micrographic characteristics of calcites of different stages
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in hand specimens and samples from this deposit, we have studied geochemical characteristics of rare earth elements
(REE) and the distinct differences of REE distribution patterns of various calcites, and have explored indicative
significances of these distinctly different REE patterns for the further mineral exploration. The results show that calcites of
ore stages (the early-ore and late-ore stages) have REE patterns characterized by MREE- and HREE-enrichment, while
calcites of post-ore stage display the LREE-enriched or flat REE patterns. In addition, there is obvious difference between
REE patterns of calcites of the early-ore stage and those of calcites of the late-ore stage. Calcites with MREE- and HREE-
enrichment and strong LREE/HREE fractionation, can be used to prospect high-grade quartz-stibnite vein type of ores in
the shallow level of the Xikuangshan ore district and in its adjacent area, whereas calcites, characterized by MREE- and
HREE- enrichment and moderate LREE/HREE fractionation, can be used to prospect the concealed calcite-stibnite vein
type of ores in the depth of the ore district. The REE patterns characterized with MREE- and HREE-enrichment for
calcites of early-ore and late-ore stages are also commonly appeared in other antimony deposits and the Carlin-type gold
deposits in South China. Therefore, calcite is expected to be a new potential indicator mineral for prospecting antimony
deposits and the Carlin-type gold deposits in South China.

Keywords: calcite; rare earth elements; indicator mineral; antimony deposit; Xikuangshan
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Fig. 1. Map of regional geology and tectonic setting in central Hunan.
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Fig. 2. Geological map for the Xikuangshan antimony deposit.
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Fig. 3. The No.31 profile of the Xikuangshan antimony deposit.
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Fig. 4. Photos showing outcrops of different calcites in the Xikuangshan antimony deposit.
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hand specimens from the

Xikuangshan antimony deposit.
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Table 1. The sampling locations and occurrence characteristics of calcites collected from the

Xikuangshan antimony deposit
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Table 2. REE analytical results and its relevant parameters of various calcites in the Xikuangshan antimony deposit

FEf S JA IR La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er
XN3-9 ) 0.037  0.184 0038 0299 0801  0.598 3.73 0.763 5.09 0.959 233
XN3-10 EE 0.065 0252 0048 0339 0956  0.774 4.94 1.10 7.19 1.30 3.18
XN3-11 i 0.049 0253 0040 0292 0455  0.390 2.08 0.445 2.88 0.497 1.34
XN3-13 ; 0.069 0413 0062 0438 0737  0.498 278 0.648 4.05 0.723 1.96
XN3-15 0.044 0199 0042 0292 0792 0577 428 1.19 8.71 1.72 5.04
XS11-36 0.845 1.52 1.80 232 3.67 4.03 5.02 6.88 6.93 7.26 6.77
XS19W-3 0.13 0.841  0.197 1.47 0.844  0.336 1.55 0.308 1.98 0.402 123
XS19W-7 ) 0.328 1.42 0.276 2.04 1.34 0.459 2.69 0.519 3.53 0.692 2.06
XS19W-8 EE 0.380 1.94 0.396 2.69 1.82 0.621 3.59 0.673 4.89 0.959 2.64
XS19W-13 ﬁr 0310 0586  0.144 0992  0.607 0212 1.20 0.183 125 0286 0811
XKSS-21 i 0.185 0751  0.181 1.40 1.01 0.390 1.81 0.465 3.13 0.745 175
XKSS-22 M 0.223 1.26 0.306 227 1.70 0.605 2.63 0.705 485 1.07 2.48
XKSS-24 0.125 0454 0115 0913 0864 0321 1.36 0.359 2.36 0.604 137
XKSS-27 0.349 1.46 0.324 2.02 1.29 0.423 1.93 0.478 3.19 0.777 1.82
XKN-6 2.77 8.44 1.41 7.30 221 0.390 2.06 0.367 2.07 0.463 1.07
XKN-43 153 17.1 31.7 3.51 12.60 2.49 0.403 1.75 0.339 1.78 0.371 0.844
XKS-3 i 1.37 4.24 0.645 3.58 1.15 0.285 1.31 0.267 1.44 0319  0.769
XKSS-12 Ja 0.770 1.90 0.242 1.13 0321  0.129 0284 0068 0281 0054  0.158
XKSS-20 0300 0903 0170 0877 0332 0080 0344 0067 0404 0067  0.131
FEih s FH K Tm Yb Lu YREE 3Eu 3Ce (La/Yb)y (La/Sm)y (Gd/Lu)x
XN3-9 X 0.302 1.80 0.184 17.11 0.88 1.06 0.01 0.03 2.60
XN3-10 hk 0.347 2.15 0.247 22.89 0.88 1.03 0.02 0.04 2.56
XN3-11 T 0.170 1.01 0.118 10.02 1.02 129 0.03 0.07 226
XN3-13 f 0.258 1.41 0.148 14.19 0.93 1.40 0.03 0.06 2.41
XN3-15 g 0.688 4.13 0.527 28.22 0.76 1.01 0.01 0.03 1.04
XS11-36 5.93 4.44 3.46 11.15 0.93 1.15 0.19 0.23 145
XS19W-3 0.179 1.05 0.149 10.65 0.89 1.02 0.08 0.10 1.34
XS19W-7 X 0.261 1.41 0.199 17.22 0.72 1.06 0.16 0.15 1.73
XS19W-8 hk 0.328 2.09 0.258 23.27 0.73 1.07 0.12 0.13 1.78
XS19W-13 " 0.119 0.775 0.119 7.60 0.74 0.67 0.27 0.32 1.30
XKSS-21 ;]f 0.218 1.44 0.208 13.67 0.87 0.89 0.09 0.12 1.11
XKSS-22 g 0.350 2.04 0.267 20.76 0.87 0.97 0.07 0.08 127
XKSS-24 0.174 0.962 0.118 10.10 0.90 0.83 0.09 0.09 1.48
XKSS-27 0.267 1.39 0.217 15.92 0.82 0.95 0.17 0.17 1.14
XKN-6 0.130 0.747 0.117 29.55 0.55 1.02 2.50 0.79 224
XKN-43 [ 0.128 0.719 0.097 73.87 0.56 0.93 16.07 433 2.31
XKS-3 W 0.099 0.575 0.089 15.87 0.71 1.08 1.61 0.75 1.89
XKSS-12 B 0.018 0.063 0.011 5.44 127 1.05 8.23 1.51 3.28
XKSS-20 0.017 0.093 0.014 3.80 0.72 0.95 2.18 0.57 3.23

VE: RS XN XS RAIREEE R A @ E 4 (2004)2, FRELEHE Sun A1 McDonough (1989)P!,



ERE SR, S5 LB R T A M T R MR A R PR e X 45

Rl (K 7A. B), MR G 7AiM~ LREE &8 (K 7C) 5% REE “FHEA (& 7D). &
5B LREE & & AT R e, Hr#E iR, SRt o R BNl

ZIX AR T A (1 REE P64 SEAEE A R 7 il % R oo R 7 S foi
Z1 (La/Yb)x=0.01~0.03), FUCARH G T4 (1.61~16.07), F5ilf& LREE &K 7 #1757 U
&, BT T Ry Sl (0.08~0.27)5 BT HUBAG i LREE N i, H(La/Sm)y {H
9 0.03~0.07, HIUARI BT A (0.08~0.32) FIRH G 5 fifA (0.57~4.33); 17 B 5 B0 p
WG 5 A B LR N B, F(Gd/Lu)y A2 508 1.04~2.60 CF35°8 2.17) F11.89~3.28
CF24 2.59), TRl M7 A AR (1.11~1.78).

AR iR A, H Ce. Eu R BAANFMRHE. SATS, %X I7fA+ Eu 75
&, 1M Ce FHEAME (R2), HiZW A KRLZERNGEu R, W BT EA, B XN3-11 &
FHAN (8Eu N 1.02), HAYNIZH Eu HH (0.76~0.93); Kb W5 47 ¥ 947 Bu B4 (0.72~
0.93); WMH G A, B XKSS-12 HIERH (8Eul 1.27) 45, HeHH Bu 3% (0.55~0.72).

100 100
A B
10 10
i
5
b
&
‘é ——XS19W-3  —A—XS10W-7
oy —0—XN3-10 1 e —0—XSI9W-§  —0—XS19W-13
—0—XN3-13 —0—XK§8-21  —o—XKS§-22
—0—-XKSS-24  —O0—XKSS-27
—¥—XS11-36
o L& . 0.1
Ia Ce Pr Nd Sm Eu Gd To Dy Ho Er Tm Yb Lu La Ce Pr Nd Sm Eu Gd To Dy Ho Er Tm Yb Lu
100 100
c D
K
10 10 | y—x—* *\(
ie P
I
= \X\x\
4 K——X
=
1
B
= 1+ 1t
—0—XKSS-20
—o— XKN-43
—¥— XKN-6
—0— XKSS-12
—0—XKS-3
0.1 0.1 .
La Ce¢ Pr Nd Sm Eu Gd T Dy Ho Er Tm Yb Lu La C¢ Pr Nd Sm Eu Gd To Dy Ho Er Tm Yb Lu

A-B BT RA BoR T A C. DR AR
BL7 R B PR AR R T AR CRE S XN XS F 1Bk [ 2@ 5% (2004)21)

Fig. 7. Chondrite-normalized REE patterns for various calcites from the Xikuangshan antimony deposit.
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