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Abstract: The Shuanglongquan Pb-Zn deposit, an important part the Niujiaotang Pb-Zn ore field, is located in the
northeastern Niujiantang area. The deposit is dominated by Zn with its Zn metal reserves of about 85000 tons. Previous
studies are mainly concentrated on studying the Mapo ore block of the Niujiaotang Pb-Zn ore field with little on studying
other ore sections. In this paper, to provide more detailed information for overall understanding the genesis of the
Niujiaotang Pb-Zn ore field, we have carried out a study on the C-O isotopes, trace elements, and REE geochemistry of the
hydrothermal calcite in the Shuanglongquan deposit. With the exception of a certain enrichment of Zn and Cd, other trace
elements of the calcite are generally depleted in different degrees, indicating the low temperature metallogenic
characteristics of the Shuanglongquan Pb-Zn deposit and the existence of other hydrothermal minerals in the deposit. The
REE enrichment characteristics of the calcite and relevant parameters indicate that the host wall rocks could have provided
part of ore-forming materials for the mineralization which occurred under reduced environment. The C and O isotopic
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compositions of calcite and wall rocks further indicate that wall rocks were involved in the mineralization, and carbonate
minerals could have played an important role in the formation of large amounts of sulfide ores. In summary, the
Shuanglongquan Pb-Zn deposit has characteristics of epigenetic low-temperature mineralization under extremely special
environment.

Keywords: calcite; trace elements and REE; C-O isotopes; ore-forming environment; source of ore-forming elements; the
Shuanglongquan Pb-Zn deposit
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Fig. 1. Geological sketch map for the Niujiaotang Pb-Zn ore field.
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Fig. 2. Stratigraphic column for the Shuanglongquan Pb-Zn deposit.
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Fig. 3. The profile for the Shuanglongquan Pb-Zn deposit along the No. 25 exploration line.
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Fig. 4. Typical ore textures and structures of the Shuanglongquan deposit.
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Table 1. Mineral formation sequence and metallogenic stages of the Shuanglongquan deposit
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Table 2. Trace element contents of hydrothermal calcites
from the Shuanglongquan deposit

RE SLQ2-1 SLQ2-2 SLQ2-3 SLQ2-4 SLQ2-5 SLQ2-6 SLQ2-8
Y A WA MG RG IRG WA TR
Li 0.32 0.22 0.26 0.65 0.22 0.23 0.39
Sc 1.32 1.21 1.36 2.96 1.32 1.29 1.50
\Y) 1.22 0.66 1.04 2.18 0.70 1.04 1.28
Cr 1.64 1.12 1.58 12.41 4.63 3.16 1.59
Co 2.49 2.04 2.19 7.14 2.07 1.96 2.01
Ni 3.56 3.49 4.02 17.54 5.59 4.87 3.32
Cu 3.00 1.58 2.10 4.76 2.33 1.76 2.27
Zn 2000 1270 4770 16439 6940 1040 9070
Ga 0.86 0.86 0.93 2.98 1.19 0.75 1.15
Ge 0.69 0.59 0.89 2.54 0.90 0.57 0.90
As 0.39 0.35 0.39 1.06 0.33 0.36 0.37
Rb 0.21 0.14 0.16 0.75 0.14 0.14 0.27
Sr 33.4 26.6 30.1 42.2 24.4 31.0 36.2
Y 5.79 9.29 4.30 3.15 477 7.11 2.70
Zr 0.95 0.48 0.44 1.22 0.42 0.44 1.02
Nb 0.09 0.03 0.02 0.05 0.02 0.03 0.12
Mo 0.12 0.07 0.10 0.44 0.14 0.09 0.08
Ag 0.02 0.02 0.07 0.18 0.04 0.02 0.06
Cd 23.0 17.0 51.8 242 76.0 141 117
In 0.04 0.02 0.03 0.06 0.03 0.02 0.03
Sn 0.04 0.04 0.05 0.22 0.04 0.05 0.07
Sh 0.02 0.08 0.04 0.06 0.05 0.07 0.08
Cs 0.01 0.00 0.01 0.03 0.01 0.00 0.03
Ba 8.22 3.09 2.63 4.95 1.94 3.12 18.40
Tl 0.00 0.00 0.01 0.02 0.01 0.00 0.02
Pb 4.38 1.00 6.54 8.46 473 3.18 3.26
Bi 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Th 0.15 0.16 0.15 0.12 0.13 0.16 0.13
U 0.04 0.07 0.39 0.12 0.04 0.23 0.04
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Fig. 5. The enrichment degree of trace elements in calcite relative to crust abundance
for the Shuanalonaauan deposit
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KR E, 1F REE BB B b sm 0.97 1.40 0.74 0.52 0.87 1.18 0.50
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AL P A A Gd 0.82 123 0.61 0.51 0.70 1.02 0.40
(1 6a). (La/Yb)y LLAA 722 o 0.14 0.22 0.10 0.07 0.12 0.18 0.07
{kJE AN 5.53~11.84, &R Dy 0.80 137 0.64 0.41 0.69 111 0.37
7. BT ERSEERN Ho 0.18 0.31 0.14 0.09 0.16 0.25 0.08
B, (La/Sm)y HLAE A5 Er 0.47 0.80 0.38 0.25 0.42 0.64 0.21
JiFE %y 2.55~3.93, (Gd/Yb)y m 0.07 0.12 0.05 0.03 0.06 0.10 0.03
o Yb 0.42 0.69 0.35 0.20 0.37 0.61 0.18
LeAE ) A2 AL VE By 0.78~ Lu 0.06 0.10 0.05 0.03 0.06 0.10 0.03
7.76, (La/Pr)y ELAE AR ALV SREE 2766 3591 2019 1609 2490 3211 1551
FEI 4 1.20~1.54, NS 7<% SLREE 2471 3107  17.86 1450 2234 2811  14.14
HEMG NS EAREE. & THREE 2.96 4.83 2.33 1.60 2.56 4.00 1.37
HHIGTA  SEU BTG SLREE/SHREE 836 6.43 7.68 9.09 8.71 702 1033
EI 2 0.60~0.68, B4 %5 9] (La/Yb)y 8.23 5.53 670 1084 823 610  11.84
s, . (La/Sm)y 3.30 2.55 2.98 3.89 3.23 2.95 3.93
LAY Eu ﬁ’% i, oCe Bﬁzj (GdIYb)y 158 143 0.78 2.09 1.56 1.34 7.76
1.04~1.11, 74 Ce 53 IE5## . (La/Pr)y 1.42 1.20 1.32 1.54 1.35 1.32 1.52
43 C-O FIRIEHE SEU 0.60 0.61 0.60 0.68 0.61 0.60 0.63
3Ce 1.08 111 1.10 1.06 1.09 1.08 1.04
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Table 4. C-O isotopic compositions of calcites and carbonate wall
51 METE E@Tﬁi‘%:ﬁ rocks from the Shuanglongquan deposit
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S E AN GBI 10x10°), Hg st SLQ2-3 AN ULIR NG 7 Tk IR -2.48 22.79
EHE R LER (<5%10°) (£ 2). 1F SLQ2-4  AMKIZGRINERG 4 5 it -1.77 18.76
i P 2 prl22] 2 g g 1R SLQ2-5  AMMKEALIRIN SR 1 5 M -2.49 2241
AR HB5EE m%jai}?‘t (E—] 5, SLQ2-6 Ak ACRINEER 1 h s A -2.46 19.99
RA Zn F1 Cd BA BEREHEE, SLQ2-8 UK AR INEER 77 T AT 255 21.27
HemMErxRY 7. B T4 MmES— DLP2-4 M4 M (o [ 25 132 2537
A B 2w Cd ey | R DLP2-5  EEEALKIT a1 28 0.09 1954
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Fig. 6. Chondrite-normalized REE patterns for calcites (an) and wall rocks (b) from
the Shuanglongquan deposit (after reference ).
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