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Fig. 1 Regional tectonic framework of Dalong region (modified after Ref. [5]) (a) and simplified geological map of Dalong Pb-Zn

deposit (b): 1—Yanshan granite; 2—Indosinian granite; 3—Mining area position; 4—Quaternary; 5—Pb-Zn vein number; 6—

Lamprophyre vein; 7—Geological boundary; 8—Fault number
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Fig. 2 Prospecting line profile map of No. V;- [ vein: 1—

Yanshan granite; 2—Silicon zone; 3—Orebody
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Fig. 3 Typical ore fabrics of Dalong Pb-Zn deposit: (a) Chalcopyrite including granular pyrite presented included texture and

metasomatism occurring of galena along edge of chalcopyrite presented rimmed texture(—); (b) Fragmentation texture of pyrite and

sphalerite of first generation presented irregular granular texture(—); (c) Impregnation structure, sphalerite aggregate distributed in

quartz as dissemination; (d) Massive structure, massive lead-zinc ore; Sp—Sphalerite; Gn—Galena; Ccp—Chalcopyrite; Py—Pyrite;

Q—quartz
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Fig. 4 Microscopic characteristics of chlorite mineral: Chl—
Chlorite; Ms—Muscovite; Pl—Plagioclase; Q—Quartz; Mc—
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Table 1 EMPA analysis results and calculated parameters of chlorites
Temperature/
Measuring wi% Cationic number () o
point No.
Si0, TiO, ALO; FeO' MnO MgO CaO Na,0O K,O Total Si AlY Fe?' Mg* 178
1 2538 0.56 20.35 2537 0.63 15.65 0.17 0.07 02 8839 266 134 21 244 167
2 2558 0.11 20.85 2521 0.46 1644 022 003 023 89.12 264 136 198 253 173
3 2523 0.08 21.5 2571 0.59 1632 0.17 0.05 026 8992 259 141 194 249 165
4 2595 0.37 20.78 27.33 0.44 1539 0.06 0.16 021 90.68 2.66 134 218 235 161
5 25.17 2.8 17.73 25.89 0.44 1528 0.06 0.14 0.23 87.12 2.7 1.3 226 245 170
6 2527 0.19 20.63 27.32 0.51 1552 0.2 001 028 8993 261 139 209 239 165
7 25.13 1.31 20.09 2528 0.49 15.08 0.13 0.07 029 87.85 266 134 222 238 166
8 2546 0.16 20.24 26.75 0.5 1542 0.13 0.02 034 89.02 266 134 211 24 171
9 253 0.09 2098 2697 0.5 1565 0.09 0.11 0.17 8987 261 139 207 241 165
10 25.56 0.37 206 2554 0.61 1581 0.06 0.08 0.28 88.9 266 134 2.07 245 178
F2 W RE )
Table 2 EMPA analysis results of pyrites
Measuring wi%
point No. S Fe Te Co Ni Cu Zn Mn Se As Pb Total
1 54.481 45767 0.003  0.019  0.007 0.07 0 0.032  0.287 0.05 100.716
2 53.628 4528 0.012 0.083 0.012 0.039 0.004 0.021 0.019  0.909 0.08  100.087
3 53.853 45456 0.004 0.073  0.043 0.012 0.014 0.015 0.021 0.524 0.08  100.095
4 53.676 45332 0.014  0.009  0.004 0 0.016 0.011  0.237 0.07  99.369
5 54.533 46.079 0.042  0.024 0.004 0.052 0.027 0.005 0.034 0.186 0.09 101.076
6 53.608 45.128 0.021 0.06 0.012  0.199 0 0.024  0.195 0.16  99.407
7 53.855 44.625 0.011 0.043 0.014 0.015 0.058 0 0.018  0.461 0.05 99.15
8 54229 45747  0.06 0.057 0.019 0.101  0.046 0 0.007  0.223 0.17  100.659
9 54349 45778 0.001 0.083 0.013 0.086 0.001 0.007 0.002 0.298 0.08  100.698
10 53.844 45019 0.035 0.064 0.022 0.116 0.014 0 0.034 0412 0.03 99.59
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Fig. 5 Microscopic characteristics of chalcopyrite: Sp—

Sphalerite; Gn—Galena; Ccp—Chalcopyrite; Py—Pyrite
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Table 3 EMPA analysis results of chalcopyrites
Measuring w/%
point No. Se S Fe As Co Te Ni Cu Mn Total
1 0 34.478 28.954 0.114 0.04 0.007 0 33.604 0.008 97.21
2 0 34.938 29.133 0.177 0.073 0.007 0 33.583 0.04 97.95
3 0 34.669 29.454 0.164 0.001 0.011 0 33.19 0.004 97.49
4 0 34.593 29.369 0.156 0.047 0.016 0 33.503 0 97.68
5 0 34.868 29.797 0.13 0.016 0 0 33.228 0 98.04
6 0 35.81 29.52 0.121 0.033 0.038 0 33.165 0.025 98.71
7 0 35.338 29.155 0.142 0.031 0.002 0 31.637 0.013 96.32
8 0.025 34.95 29.414 0.152 0.026 0.046 0 31.155 0 95.77
9 0 35.214 29.081 0.102 0.037 0 0 31.628 0.009 96.07
10 0.008 35.279 29.763 0.19 0.013 0.014 0 32.155 0.004 97.43
11 0.007 34.4 28.153 0.099 0.062 0.002 0 30.441 0 93.16
12 0 35.189 29.059 0.155 0.059 0.027 0 32.431 0.02 96.94
13 0 35.17 30.028 0.162 0.051 0.031 0 32.484 0.001 97.93
14 0.032 35.052 29.778 0.038 0.021 0.019 0 33.52 0 98.46
15 0 35.071 29.81 0.062 0.007 0.014 0 31.755 0.016 96.74
16 0.006 34.757 29.156 0.181 0.048 0.024 0 34.213 0 98.39
17 0.012 34.819 29.26 0.172 0.071 0.047 0 34.396 0 98.78
20 um_
6 KZEHYRER P BP0 BOR T V—UH; L—h
Fig. 6 Microphotos of fluid inclusions from Dalong Pb-Zn deposit: V—Gaseous phase; L—Liquid phase
R4 R IR O ARE X 2 H
Table 4 Characteristics and parameters of fluid inclusions from Dalong Pb-Zn deposit
Sample . o Host Flu.id Measurement . tm(ice)/  Salinity/% Density/  Pressure/
No. Mineralization stage mineral inclusions’ fime #/C i (NaCl) (gom™) 106°Ma
type
KSDO021 Quartz-Polymetallic Quartz V+L 20 173-266 —6.2—-2.1 3.44-9.45 0.80-0.92 483-737
DL002-1  Sulfide Stage (1)  Quartz V+L 20 170-297 —-5.8—-1.7 2.79-8.92 0.76-0.93 475-830
KSD001 Quartz V+L 10 142-201 —-54--29 4.70-8.36 0.84-0.95 401-559
KSDO015 Quartz-Pyrite- Quartz V+L 10 137-177 —6.1--2.6 4.23-9.32 0.85-0.94 372-493
KSDO022 Sphalerite Stage (II) Quartz V+L 10 136-193 —5.6—-2.1 3.48-8.65 0.90-0.98 384-534
DLO007-1 Quartz V+L 10 140-201 —-5.1--3.7 5.93-7.80 0.90-0.95 387-560
KSD024  Quartz-Fluorite-  Quartz V+L 20 102-180 —5.1--3.7 2.79-9.45 0.90-1.00 284-491
KSDO007 Sphalerite Stage (IIT) Quartz V+L 20 102-169 —-5.6—-2.2 3.60-8.65 0.93-0.99 283-470
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Table 6 Composition of lead isotope of Dalong Pb-Zn deposit
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Table 5 Composition of sulfur isotope of Dalong Pb-Zn

deposit
No. Sample number Test object 5°*8/107°
1 KSDO015-1 Pyrite —6.54
2 KSDO015-2 Galena —8.28
3 KSD009 Sphalerite =7.50
4 KSDO021 Sphalerite —6.89
5 KSDO001 Sphalerite —6.22
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KSD015-2 Galena 18.09 15.61 38.59 410 956 39.08 397 1854 3554
KSD007 Galena 18.08 15.64 38.61 452 958 3953 399 2050  36.07
KSD009 Sphalerite 18.03 15.57 38.15 406 945 3716 381 1593  23.73
KSD021 Sphalerite 18.09 15.64 38.43 445 958 3869 391 2050 31.24
ZK1707-4 Granite 18.52 15.71 38.77 223 9.67 3831 383 7225 5825
ZK1707-5 Granite 18.78 15.75 38.72 87 972 3707 369 7173 7247
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Table 7 Composition of hydrogen and oxygen isotope of Dalong Pb-Zn deposit

Sample No.  Mineralization stage  Test object  dDy.smow/10°  9'¥O0v.smow/107° 5180H20/ 107 Ore-forming temperature
KSDO021 Quartz —70.3 10.2 —0.11
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KSDO015 I Quartz =73 10.4 —6.86 171
KSD022 Quartz -71.8 9.3 —7.96
KSD024 Quartz —83.4 9.6 —8.57
1 144
KSDO007 Quartz —80.5 11.1 —7.07
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Fig. 8 Structure model map(a) and classification of lead
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Pb-Zn deposit
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Mineralization mechanism of Dalong Pb-Zn deposit,
eastern Hunan Province, China

SHAO Yong-jun"?, WEI Han-tao"?, ZHENG Ming-hong"*, LIU Zhong-fa"2,
XIONG Yi-qu'"?, XU Zhuo-bin"2, JIANG Meng-tong'*

(1. Key Laboratory of Metallogenic Prediction of Nonferrous Metals and Geological Environment Monitoring,
Central South University, Changsha 410083, China;
2. School of Geoscience and Info-Physics, Central South University, Changsha 410083, China;
3. Non-Ferrous Metals and Nuclear Industry Geological Exploration Bureau of Guizhou, Guiyang 550005, China)

Abstract: Dalong Pb-Zn deposit is located in the southeast of the middle Fanglou NNE structural belt of Neocathaysian
structural system and the north head of the Dengfuxian composite granite. Ore occurrence is controlled by south-north
faults. Through the electron microprobe analysis, fluid inclusions and S, Pb, H, O isotope characteristics research, the
source of ore-forming materials, ore-forming physicochemical conditions were analyzed, and the ore deposit genesis and
metallogenic process were discussed. The results indicate that the formation of ore bodies is closely related to the
Yanshanian magmatic activity; the ore-forming materials have the feature of crust-mantle mixing; the ore-forming fluid is
mainly derived from magmatic water, but with the mixing of atmospheric precipitation; the metallogenetic temperature is
low-medium temperature; the ore-forming fluid is weak alkali, weak oxidizing environment, and late it transforms to low
temperature and low oxygen fugacity of low sulfur fugacity environment; the metallogenetic depth is shallow-moderate
depth. Dalong Pb-Zn deposit belongs to low-medium temperature magmatic hydrothermal deposit relating to the
Yanshanian magmatic activity.
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