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Abstract: The large areal low-temperature metallogenic domain in the southwestern China is an important base for Au,
Sh, Hg, Pb-Zn and other medium-low temperature hydrothermal deposits in China. Whether there is genetic relationship
among those various hydrothermal deposits is still an unresolved scientific issue. Calcite as an important gangue mineral is
widely distributed in various types of hydrothermal deposits. In this paper, the Yata Carlin-type gold deposit, Qinglong and
Banian antimony deposits, La'e mercury deposit and Huize lead-zinc deposit in the above region are selected as research
objects of typical deposits to comparatively study characteristics of rare earth elements (REE) of their calcites collected
from various veins of different mineralization and non-mineralization periods. The results show that calcites of
metallogenic periods in different types of deposits have obviously different REE patterns. Calcites of the Carlin-type gold
deposits show enrichment characteristics of the MREE and those of antimony deposits have enrichment characteristics of
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the M-HREE, indicating that the ore-forming fluids of gold and antimony deposits could be sourced from the magma of
deep concealed granite. Calcites of the Pb-Zn-Hg deposits generally show enrichment characteristics of the LREE. In
addition, the REE distribution patterns of calcites in Hg deposit are consistent with those of the standard marine carbonate
rocks, whereas those of calcites in Pb-Zn deposit are characterized with the left-inclined REE patterns with the La and Ce
depletion. These characteristics indicate that the ore-forming fluid of mercury deposit could be mainly sourced from the
dissolution of marine carbonate rocks by meteoric water, but the ore-forming fluid of lead-zinc deposit could be sourced
from the mixed fluid through the leaching of basement strata and wall rocks by the basinal brine. No matter what kinds of
ore deposits, calcites which are unrelated to mineralization have the LREE enrichment characteristics of REE distribution
patterns. The above REE distribution pattern characteristics of calcites can also be used as important indicators for
prospecting various types of hydrothermal deposits in the area.

Keywords: Au-Sh-Hg-Pb-Zn deposits; Calcite; Rare earth elements; The large areal low temperature metallogenic domain
in the southwestern China
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Fig. 1. Distribution of typical deposits in the large areal low temperature metallogenic region in the SW China.
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Fig. 2. Photographs microphotographs for calcites in hand specimens and veins of ores.
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Table 1. Characteristics, REE contents and parameters of calcite samples

i IR PS5 RN it W La Ce Pr Nd FORLR IR

YT-2 Jii¢7N A 0.15 0.42 0.07 0.42

Au ¥ i YT-4 Jii¢7N A A 0.18 0.64 0.14 1.07 AL
YT-5 iR S 0.07 0.17 0.03 0.21
BN-9-2 EiEZRN P IEARED <0.50 1.20 0.20 1.00
BN-17 FHUR I EAREN <0.50 0.50 0.09 0.60

B BN-22 iéwt pEANEN r— <0.50 <0.50 0.06 0.40 [20]
BN-23 ZiE23 7N biEANEN <0.50 <0.50 0.07 0.40
BN-26-2 ZiE2 7N biEANEN <0.50 <0.50 <0.03 0.10
< BN-27 FHUR LA EAREN <0.50 <0.50 0.06 0.40
QL-1 2N Sk 1.01 1.33 0.22 0.99
QL-2 2N SREN 0.56 0.74 0.13 0.61

- QL-3 ﬁ%#}f SREN r—_— 0.41 0.52 0.08 0.38 -
QL-10 ZiE2 7N A 0.44 0.53 0.07 0.36
QL-11 ZiEZR 7N Sha) 1.53 211 0.37 1.95
QL-12 EiEERN At 1.20 1.09 0.17 0.79
LE-2 TR SEEN 6.30 11.00 1.20 4.00
LE-3 TR SEEN 14.00 24.00 2.50 8.10
LE-4 TR SEEN 8.80 18.00 2.10 7.10

Hg . LE-7 HM% Sha) - 6.70 12.00 1.30 4.40 [24]
LE-8 Ji¢7N Sha) 13.00 27.00 3.00 10.00
LE-11 Ji¢7N Sha) 13.00 25.00 2.80 9.20
LE-12 TR SEEN 9.70 18.00 2.20 6.70
LE-13 IS &N 5.80 9.70 1.10 3.80
1274-1 ZiEZR TN I EAREN 1.74 7.16 1.28 6.42

Pb-Zn DY 12742 Zik=RN At FRA 12.52 57.18 10.59 54.45 A3

1274-3 EiEERN [SfEN 6.84 35.90 7.24 40.02
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W R i) PR i Wx La Ce Pr Nd BERLKIE
WW-02 Eik=N A 2.60 5.64 0.97 4.69
ob.7n PRy WW-19 Hﬂ‘djf b EAREN i 0.44 1.25 0.18 0.86 _—
WW-76 JictR bEAREY 0.32 0.58 0.07 0.29
WW-79 EilERIN MLt 1.80 5.11 0.61 291
W Fh R FE S Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y
BN-9-2 0.34 0.20 1.50 026 157 027 059 006 076 011 9.50
BN-17 221 1.87 6.67 100 573 099 237 029 073 010 1200
e BN-22 0.43 0.34 1.72 027 156 026 060 006 095 013  18.00
BN-23 0.50 0.23 1.20 025 160 031 08 012 160 024 2500
BN-26-2 0.50 0.25 1.40 031 200 038 100 013 043 005 6.70
BN-27 0.59 0.35 1.90 045 280 054 140 047 100 014  17.00
s QL-1 0.64 0.50 2.70 067 410 08 220 032 008 001 2.48
QL-2 0.14 0.12 0.70 017 110 021 056 008 005 001 1.81
- QL-3 0.57 0.35 1.00 044 280 055 140 019 003 0.0 1.37
QL-10 0.24 0.10 0.31 004 025 004 011 001 003 0.0 1.28
QL-11 0.16 0.07 0.21 003 017 003 008 001 022 003 1540
QL-12 0.10 0.04 0.15 002 011 002 005 000 007 001 3.68
YT-2 0.10 0.04 0.14 002 011 002 005 000 035 004 1119
Au T A YT-4 0.62 0.30 1.08 016 093 017 042 004 185 024 3548
YT-5 0.19 0.07 0.30 004 025 005 043 001 039 005 1160
LE-2 0.75 0.28 0.76 010 044 009 022 002 015 0.02 2.90
LE-3 1.40 0.73 1.60 019 088 016 043 004 028 004 5.70
LE-4 1.40 0.34 1.30 019 100 021 049 006 037 005 6.00
Hg Sl LE-7 0.97 0.95 1.10 011 051 010 025 003 023 006 4.10
LE-8 1.90 0.58 2.00 031 150 032 081 011 062  0.08 9.10
LE-11 1.80 0.80 1.80 025 120 025 064 007 044 0.6 7.50
LE-12 1.10 0.81 1.00 012 053 011 027 004 014  0.02 3.50
LE-13 1.00 1.30 1.20 012 052 011 028 006 041 012 5.20
1274-1 1.47 0.36 1.58 020 105 018 043 005 023  0.03 9.89
1274-2 1147 230 1084 115 518 078 156 013 067 007 4507
1274-3 9.58 1.40 9.57 112 535 083 177 016 079 008  46.14
Pb-Zn DT WW-02 1.17 0.29 1.43 0.22 141 029 079 010 057 007 1469
WW-19 0.18 0.04 0.17 002 012 002 005 000 004 0.0 0.92
WW-76 0.05 0.01 0.05 001 004 001 002 000 002 0.0 0.35
WW-79 0.77 0.31 1.06 015 084 015 035 004 023  0.03 7.83
i IR s REE SREE+Y LREE HREE LREE/HREE (La/Yb)y JEu oCe
BN-9-2 8.34 17.84 3.13 521 0.60 - 0.91 -
BN-17 7.99 19.99 1.94 6.05 0.32 - 0.91 -
e BN-22 9.74 27.74 1.40 8.34 0.17 - 1.01 -
BN-23 14.29 39.29 1.61 12.68 0.13 - 1.16 -
BN-26-2 3.66 10.36 0.36 3.30 0.11 - 1.17 -
BN-27 8.90 25.90 1.38 7.52 0.18 - 1.42 -
s QL-1 4.74 7.22 3.89 0.85 458 9.06 1.12 0.69
QL-2 2.86 4.67 2.27 0.59 3.85 8.03 1.17 0.67
- QL-3 1.91 3.28 1.53 0.38 4.03 9.80 1.00 0.70
QL-10 1.91 3.19 1.54 0.37 4.16 10.52 1.03 0.74
QL-11 9.93 25.33 6.88 3.05 2.26 4.99 1.12 0.69
QL-12 437 8.05 351 0.86 4.08 12.30 0.90 0.59
YT-2 6.24 17.43 1.60 4.64 0.34 0.31 0.86 1.00
Au A YT-4 25.25 60.73 6.11 19.14 0.32 0.07 1.49 0.99
YT-5 6.16 17.76 1.25 491 0.25 0.13 1.21 0.91
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sk 1
W # IR FEfmS LREE SREE+Y LREE HREE LREE/HREE (La/Yb)n JEu oCe
LE-2 25.33 28.23 23.53 1.80 13.07 30.13 1.13 0.98
LE-3 54.35 60.05 50.73 3.62 14.01 35.86 1.49 0.99
LE-4 41.41 47.41 37.74 3.67 10.28 17.06 0.77 1.03
H . LE-7 28.71 32.81 26.32 2.39 11.01 20.90 2.81 1.00
A
g LE-8 61.23 70.33 55.48 5.75 9.65 15.04 0.91 1.06
LE-11 57.31 64.81 52.60 471 11.17 21.19 1.36 1.02
LE-12 40.74 44.24 38,51 2.23 17.27 49.70 2.36 0.96
LE-13 25.52 30.72 22.70 2.82 8.05 10.15 3.63 0.94
1274-1 22.19 32.08 18.44 3.75 491 5.37 0.72 1.18
1274-2 168.89 213.96 148.51 20.38 7.29 13.44 0.63 1.22
1274-3 120.67 166.81 100.98 19.69 5.13 6.18 0.45 1.25
Pb-Zn SRV WW-02 20.23 34.92 15.36 4.87 3.15 3.28 0.69 0.87
WW-19 3.40 4.32 2.97 0.43 6.85 8.45 0.76 1.07
WW-76 1.47 1.82 1.32 0.15 9.11 11.81 0.71 0.98
WW-79 14.34 22.17 11.51 2.83 4.07 5.73 1.03 1.20
3.1 RMEEH K
100
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Fig. 3. The REE distribution patterns for hydrothermal calcites

4AA), LLE% H-MREE (Sm-Lu) NHFE,
K& La Al Ce 25 LREE 3215461, HZEAK
TR, Eu FHAHE.

B BRE PR B 1 5 7 iR A Y REE N
1.91~9.93 pg/g, LREE/HREE A 2.26~4.58, LIE# LREE (La~Nd) NI, REE B/ )4 i
A (E 4B), EumE AL, BEAHE Ce fim% (6Ce N 0.59~0.74, 714 0.68).

3.3 FH K

LR R B B 77 A Y REE A 25.33~61.23 pg/g, LREE/HREE A 8.05~17.27, LL&4E LREE
(La~Nd) NHE, REE B8 ABR (K 5), HiliE s Eu IER% (0Eu 8N 0.77~3.63, °F
¥)1.81), J& Ce .

3.4 WEHIR

CIERVEERT PR T RO SRR L B AR T A REE RRAEAFAE — € 22, b sl SR 7 AT REE AH %
K (YREE fH A 22.19~168.89 ng/g), LREE/MHREE { N 4.91~7.29, IE4 LREE (La~Nd) N%§

from the Yata gold deposit.
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Fig. 6. The REE distribution patterns of hydrothermal and authigenic calcites from the Huize Pb-Zn deposit.
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£2 VEFRERY B Au-Sb-Hg-Pb-Zn 7 REH IR

Table 2. Metallogenic ages of Au-Sh-Hg-Pb-Zn deposits in the low temperature metallogenic domain in the southwestern China
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