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Abstract: The Nayongzhi deposit, located in the southwestern margin of the Yangtze Plate, is a newly discovered large
lead-zinc deposit in Guizhou Province with an estimated lead-zinc metal resources over 1.35Mt. Its ore bodies occurred as
stratiform, stratiform-like, and veins in dolomite of the Lower Cambrian Qingxudong Formation. The ore generally
contains predominant minerals of sphalerite, galena, and dolomite, and minor minerals of pyrite and calcite. Dolomite is
the most important gangue mineral in this deposit. It was formed in various stages throughout the ore-forming process.
Therefore, geochemical characteristics of the ore-stage hydrothermal dolomite can provide very important information for
revealing the origin and evolution process of the ore-forming fluid. The results show that the ore-stage hydrothermal
dolomites (HD1) contain total REE contents ranging from 61.79x10° to 63.03x10°®, with enriched LREE, relatively
obvious negative Eu anomalies (8Eu values ranging from 0.63 to 0.66), and weak positive Ce anomalies (6Ce values

W B #H: 2018-07-25

BELEWH: ERARRFIEETHE (HHES: 41430315; 41173063). FH K E LM UK BITRITH (45: 2014CB440905); M4}
FHARBSESHHE (9i's: [2017]1421)

“@IRfE#, E-mail: huangzhilong@vip.gyig.ac.cn




ELE] FIR, G B PUILERCEYEED PRI A = A R AR S LR 1R 667

ranging from 1.28 to 1.33). The HD1 samples have different total REE contents comparing to the ore-bearing country
rocks, but have relatively similar REE distribution patterns with enrichment of LREE. The concentric bands of light and
dark in the cathodoluminescence (CL) images of the HD1 samples indicate that the chemical composition of the
hydrothermal fluid could have been changed and/or pulsing changed at least eight times during the entire dolomitization
process. Combining with REE distribution patterns and diagrams of Y vs. REE and Y vs. Sm of the HD1, we have
suggested that the ore-forming fluid could be a mixture of multiple source fluids, derived from host carbonate rock,
underlying strata, and basement rocks, respectively. The growth bands of the HD1 crystals could be closely related to the
dissolution of host dolomite and/or the sulfide precipitation. In addition, the characteristics of CL images and REE
distribution patterns of the HD1 are obviously different to those of the post-ore stage hydrothermal dolomite (HD2). These
differences can be used as important geochemical parameters for prospecting Pb-Zn resources in the Wuzhishan area.
Keywords: hydrothermal dolomite; cathodoluminescence; REE; prospecting indicators; the Nayongzhi Pb-Zn deposit;
Northwestern Guizhou
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Fig. 1. Simplified tectonic map for the South China (a) and the geological sketch map for
the Nayongzhi Pb-Zn deposit (b).
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Fig. 2. A transverse cross-section for the Nayongzhi Zn-Pb deposit (No.0 exploration line).
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Fig. 3. Mineral characteristics of ores from the Nayongzhi Pb-Zn deposit.
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Fig. 4. Transmitted light micrographs and CL images for dolomites from the Nayongzhi Pb-Zn deposit.
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34.06x10°, > HREE 24kt Hy 3.21x10°~3.61x10°, SLREE/HREE 281k {i[#H}y 8.97~10.54, %% . &
Fis 23 B 55, RN B 4 LREE.. 2 (La/Sm)n N 4.05~5.08, (Gb/Yb)y v 1.82~2.10, (La/Yb)y 79 10.96~
13.10. Eu S H W&, SEu Z8{kiuE )y 0.63~0.66; JC Ce F:%, 5Ce AN 1.04~1.08.

H5WH A amt, B A s A REE SRR, B, @M EEERAHEER . R
WA =45 R S REE. LREE A1 HREE 28443 73 14 61.79x10°~63.03x10°, 56.55x10°~57.09x10°°
M 5.24x10°~5.94x10°, = LREE/HREE AZ{k i)y 9.61~10.78. (La/Sm)n~ (Gb/Yb)n. (La/Yb)y 735
/¥ 0.83~1.19. 5.09~557. 7.63~10.35, Lk L EMEM T EE. Eu i HIE, SEu BLyulEN
0.48~0.63; Ce AW IESRH, 5Ce ZfbiulH N 1.28~1.33.
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£1 MESBHTAEE ) BETRIERLAH (we/10°)
Table 1. REE contents of dolomites from the NayongzhiPb-Zn deposit

‘A v S P R ISPRA) BEAa=H
FE 55 SY-36 LML-2 SY-21 SY-28 LML-9 SY-2 SY-12 SY-16
La 6.75 8.31 8.14 5.20 4.80 5.76 1.31 1.50
Ce 14.9 16.70 16.40 25.10 25.20 26.00 2.36 3.10
Pr 1.55 1.63 1.68 3.93 4.09 3.92 0.24 0.32
Nd 5.67 6.16 6.37 18.50 18.70 17.60 1.00 1.60
Sm 1.05 1.03 1.03 3.37 3.66 3.05 0.20 0.29
Eu 0.23 0.23 0.22 0.45 0.64 0.48 0.04 0.07
Gd 1.08 1.13 1.05 2.45 2.68 2.58 0.21 0.30
Tb 0.14 0.17 0.16 0.30 0.34 0.32 0.03 0.04
Dy 0.89 0.88 0.80 1.21 1.48 1.35 0.12 0.22
Ho 0.19 0.21 0.18 0.22 0.25 0.24 0.03 0.04
Er 0.52 0.56 0.48 0.57 0.63 0.57 0.07 0.09
Tm 0.07 0.07 0.07 0.06 0.08 0.07 0.01 0.01
Yb 0.42 0.50 0.42 0.39 0.43 0.38 0.03 0.08
Lu 0.07 0.09 0.05 0.05 0.06 0.05 0.01 0.01
Y 6.26 7.14 6.69 7.95 9.10 8.38 15 2.14
LREE 30.15 34.06 33.84 56.55 57.09 56.81 5.15 6.89
HREE 3.36 3.61 321 5.24 5.94 5.55 0.49 0.79
REE 3351 37.68 37.05 61.79 63.03 62.37 5.64 7.68
LREE/HREE 8.97 9.43 10.54 10.78 9.61 10.23 10.52 8.71
3Eu 0.66 0.66 0.63 0.48 0.63 0.53 0.60 0.77
5Ce 1.08 1.06 1.04 1.30 1.33 1.28 0.98 1.04
(La/sm)y 4.05 5.08 4.97 0.97 0.83 1.19 4.10 3.28
(Gb /Yb)y 2.10 1.82 2.02 5.09 5.11 5.57 5.40 3.19
(La/Yb)y 10.96 11.14 13.1 9.01 7.63 10.35 28.65 13.16

e HlR e b B AR B ER AL AW TR R ER A2 [ 5K T R SRR SR BRORE A bR AL SRR [36].
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Fig. 5. Chondrite-normalized REE distribution patterns of carbonates from
the NayongzhiPb-Zn deposit.
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Fig.6. Plots of Y vs. REE (a) and Y vs. Sm (b) for samples of various kinds of dolomites from
the Nayongzhi Pb-Zn deposit.
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