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Fig. 1 Simplified structures map of Huangshaping copper polymetallic deposit: (a) Structural sketch of south China; (b) A

sketch of tectonic position of Huangshaping copper polymetallic deposit; 1—Cambrian-Sinian system; 2—Devonian-lower

Triassic system; 3—Upper Triassic-Tertiary; 4—Early Yanshanian period granite; 5—Indosinian granite; 6—Granite

porphyry; 7—Granite diorite porphyry; 8—Study area
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Fig. 2

Geological map of Huangshaping copper polymetallic deposit (a) and sketch map of 1117exploration line in

Huangshaping copper polymetallic deposit (b): 1—Carboniferous Zimengiao formation; 2—Carboniferous Ceshui formation;
3—Carboniferous Shidengzi formation; 4-Carboniferous Doulingao formation; 5—Devonian Xikuangshan formation; 6—

Devonian Shetiangiao formation; 7—Quartz porphyry; 8 —Granite porphyry; 9—Skarn; 10—Tungsten ore body; 11—Fault;

12—Dirilling and number
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Fig. 3 Geological map of =256 m level tunnel in Huangshaping copper polymetallic deposit: 1—Carboniferous Shidengzi

formation; 2—Quartz porphyry; 3—Granite porphyry; 4—Skarn; 5—Pyritization skarn; 6—Tungsten molybdenum ore body;

7—Lead zinc ore body; 8—Exploration line and number; 9—Fracture and number; 10—Geochemical exploration range; 11—

Tunnel; 12—Geological point and number
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Fig. 4 Magmatic instrusive contact structure and fault sketch map of —256 m level tunnel of Huangshaping copper

polymetallic deposit: (a) HL200 geological point sketch; (b) HL210 geological point sketch; (c) HL124 geological point

sketch; (d) HL201 geological point sketch
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Fig. 5 Typical hand specimens and microscopic photos of Huangshaping copper polymetallic deposit: (a) Gray brown block
lead-zinc ore, ore minerals are galena, sphalerite, chalcopyrite, pyrite and limonite; (b) Discolored dense block-shaped lead-
zinc-copper-iron ore, ore minerals are galena and magnetite, and visible light white irregular small blocks of calcite and
quartz; (c) Grey black massive magnetite ore, multiple calcite veins cut ore; Gn—Galena; Sp—Sphalerite; Ccp—

Chalcopyrite; Py—Pyrite; Lm—Limonite; Mag—Magnetite; Cal—Calcite; Qz—Quartz; Bn—Bornite
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Table 1 Trace element contents statistical table of tectonic geochemical samples in 19" exploration line in =256 m level

tunnel of Huangshaping copper polymetallic deposit

Mass fraction/(ug-g™")

Sample

No. Be Sc A% Cr Co Ni Cu Zn Ga Zr Nb
HLC88 0.68 2.93 2431 2235 3.09 20.43 26.69 77.71 3.18 12.87 1.63
HLC89 0.74 1.36 22.87 14.49 3.52 18.80 178.47 2866.08 2.16 5.69 1.44
HLC90 1.36 1.81 26.50  19.13 2.80 18.89 21.88 47.73 2.52 8.66 1.29
HLC91 0.46 4.12 38.63 102.02 5.79 53.12 203.06 58.33 578 2504 273
HLC92 0.51 0.85 10.78  11.00  12.60  12.81 4998.86 74.72 3.44 4.15 0.95
HLC93 0.27 0.83 7.36 15.42 1.84 11.85 5.12 43.69 0.58 1.67 0.29
HLC9% 2.55 1.97 18.82  13.70 2.38 13.64 173.69 92.74 1.57 9.92 1.08
HLC95 92.50 0.74 8.47 6.27 1.71 4.41 152.61 18290.78 17.71  4.71 0.90
HLC96 17.06 3.97 28.93 8.74 3.30 9.55 17.36 426.41 17.95 109.71 16.06
HLC97 17.11 4.67 20.63 6.49 3.71 9.51 16.05 536.24 12.98 140.72 14.35
HLC98 14.30 4.48 28.26 5.34 1.96 4.25 13.20 269.51 20.35 184.79 36.15
HLC99 5.77 1.24 11.84 7.36 4.24 9.40 12.02 466.78 1720  3.67 4.25
HLC100 30.50 1.29 14.34 5.11 6.57 6.41 9.51 251.18 2537 486 6.07
HLC101 23.97 2.14 21.80 4.52 2.83 6.91 11.03 824.56 13.54 2202 471
HLC102 25.98 2.37 21.76  11.10 4.28 7.74 5.15 397.36 15.41 9.43 4.53
HLC103 9.15 2.81 10.48 4.06 8.71 1.46 10.20 223831 2297 9352 73.18
HLC104 29.39 3.06 11.81 7.47 2.32 9.13 11.31 417.27 16.05  5.67 9.15
HLC105 6.47 2.49 7.19 3.03 5.73 4.58 14.94 144.78 18.15 1.10 11.11
HLC106 40.99 1.38 9.08 5.59 2.37 5.16 8.39 479.97 2290 340 6.37
HLC107 5.12 3.81 12.88 4.45 2.16 5.79 19.06 511.28 4339  3.63 16.23
HLC108 18.16 1.65 9.57 3.89 2.24 3.03 7.60 315.24 1946 341 2285
HLC109 6.14 2.38 3.53 4.63 5.64 222 19.13 263.25 19.16 81.38 107.89
HLCI110 7.44 1.57 4.47 2.99 7.05 1.59 10.53 109.90 18.13  67.09 60.07
HLCI11 4.08 1.69 12.73 3.86 8.62 1.97 4.76 63.88 19.76  80.59  79.86
HLC112 3.15 1.45 7.51 8.78 11.88 5.14 7.19 158.53 17.00 93.04 67.81
HLCI113 3.49 1.47 4.62 10.31 10.46 6.77 15.45 309.27 20.29 8359 7792
HLCI114 5.03 2.75 7.09 5.66 11.80 3.03 59.95 1345.45 2295 Suppurfigmdisnals
HLC115 4.18 1.15 11.40 16.68 14.02 11.74 9.45 119.63 19.48
HLCl116 7.74 2.11 5.55 6.55 10.08 4.39 80.29 801.90 20.06
HLC117 3.19 1.12 11.95 8.24 10.45 5.52 44.05 182490  16.08
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Fig. 6 Tectono-geochemistry profile map of 19% exploration line in — 256 m level tunnel of Huangshaping copper

polymetallic deposit
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Table 2 Maximum variance rotation factor loading matrix of tectono-geochemistry samples from —256 m level tunnel in

Huangshaping copper polymetallic deposit

Factor
Element
Fa Fy Fs Fy Fis Fa

Be 0.609329 -0.147859 0.664380 0.032568 0.039278 0.110486
Sc 0.707632 -0.184135 0.133389 0.551490 -0.020085 0.031789
\Y% 0.156981 0.028142 -0.005448 0.776210 -0.016671 -0.002485
Cr 0.099049 0.078149 -0.230326 0.738505 0.064721 -0.127570
Co 0.825987 0.082893 -0.062048 0.216293 0.201516 0.000111
Ni -0.162787 -0.229700 -0.027453 0.566785 -0.012523 0.224769
Cu 0.202910 0.677357 -0.074307 0.007725 0.372133 -0.316190
Zn -0.171414 0.738646 0.357375 -0.257656 -0.044550 -0.225193
Ga 0.807588 0.084100 0.474437 0.087241 0.153229 -0.013567
Rb 0.922990 -0.043772 0.131674 0.069088 0.006168 -0.027817
Zr 0.959117 0.032747 -0.050213 0.136893 -0.034992 -0.068530
Nb 0.952372 -0.052851 0.200197 -0.053125 0.080415 0.096993
Mo 0.318513 -0.024165 0.467528 0.106647 0.077206 0.561909
Cd -0.104783 0.535640 0.696878 -0.203443 -0.033897 -0.086889
In -0.019959 0.153724 0.848533 -0.120940 0.152074 -0.112240
Sn 0.081032 0.347825 0.789501 -0.070643 -0.019513 0.232706
Cs 0.752742 0.015060 -0.005500 0.419853 0.050275 -0.011041
Ba 0.601204 -0.151328 -0.253259 0.332644 -0.010095 -0.238014
REE 0.892667 -0.127914 0.210814 -0.039209 0.166701 -0.003515
Hf 0.982821 0.014619 -0.001386 0.047038 -0.016047 0.004940
Ta 0.907053 -0.106504 0.084845 -0.198692 0.020995 0.178751
W 0.632851 0.039070 0.448723 -0.035421 0.233941 0.372295
Tl 0.602908 0.559249 -0.002746 0.128378 -0.065271 0.088362
Pb —-0.004491 0.829529 0.034733 -0.209444 -0.177742 0.148462
Bi 0.125291 0.178917 0.595875 -0.048253 0.514027 0.262759
Th 0.986402 -0.010557 0.042851 -0.035120 0.010954 -0.001657
U 0.861809 0.033217 0.034684 -0.056460 0.077953 0.208300
As -0.248106 0.616592 0.145168 0.096623 0.214468 -0.101791
Hg 0.016389 0.702224 0.017812 0.211433 -0.012086 -0.003030
Sb -0.081974 0.816126 0.125021 -0.024199 0.016735 0.137319
Ge 0.606272 -0.081760 0.641076 -0.077459 0.205854 0.163749
Au 0.291839 0.164456 0.383956 0.063952 0.652958 0.012470
Ag 0.024059 0.873116 0.139070 -0.144943 0.179207 0.006362
Explained variance 11.667091 4.993776 4.273931 2.478126 1.188857 1.061695

Total percentage/% 0.353548 0.151327 0.129513 0.075095 0.036026 0.032173
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Fig. 8 Tectono-geochemistry factor anomaly maps of =256 m level tunnel in Huangshaping copper polymetallic deposit:
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Fig. 9 Schematic diagram of ore-forming fluid migration and prospecting target area from - 256 m level tunnel in
Huangshaping copper polymetallic deposit: 1—Carboniferous Shidengzi formation; 2—Quartz porphyry; 3—Granite
porphyry; 4—Skarn; 5—Pyritization skarn; 6—Tungsten molybdenum ore body; 7—Lead zinc ore body; 8—Middle-low
temperature ore-forming element assemblage anomaly area and number; 9—High temperature metallogenic element
combination anomaly area and number; 10—Migration directions of ore-forming fluid; 11—Exploration line and number;
12—Fracture and number; 13—Range of geochemical exploration; 14—Target prediction
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Abstract: The Huangshaping copper polymetallic deposit is located in the southern part of the Pingbao ore
concentration area in Southern Hunan, China. Its deep veined and irregular skarn-type copper polymetallic ore
bodies are obviously controlled by magmatic intrusive contact structures. Due to continuous development, the
remaining resources in the deep part of Huangshaping copper polymetallic deposit are decreasing, and it is urgent
to identify further prospecting directions. In this paper, the tectono-geochemistry mapping was carried out in the
- 256 m level tunnel of Huangshaping copper polymetallic deposit. The combination characteristics of
geochemical elements were discussed by cluster analysis and factor analysis. The anomaly map of tectono-
geochemistry factors was drawn. The migration direction of ore-forming fluid was judged and the prospecting
prediction was made. The results show that the ore bodies in the =256 m level tunnel of the Huangshaping copper
polymetallic deposit are distributed in a banded and irregular shape, and their occurrence location and shape are
strictly controlled by magmatic intrusion contact structures and faults. The 19" exploration line of =256 m level
tunnel can be divided into weak calcite limestone belt (I), marble belt (I), calcite limestone belt (III), marble belt
(IV), diopside garnet skarn belt (V), granite porphyry belt (VI), diopside skarn belt (VII), magnetite ore body belt
(VIII), diopside skarn belt (IX), granite porphyry belt (X), weak skarn granite porphyry belt (XI), and skarn belt
(XII). Pb, Zn, Ag, Au, W, Mo, Sn and other ore-forming elements are enriched in diopside garnet skarn belt (V)
and granite porphyry belt ( VI). The contents of trace elements in diopside garnet skarn zone (V) are high,
indicating important prospecting indicators in the area. The trace elements of tectonite samples in the =256 m level
tunnel of Huangshaping copper polymetallic deposit can be roughly divided into high temperature metallogenic
element combination, medium-low temperature metallogenic element combination, rock trace element
combination and surrounding rock trace element combination. Among them, the high-temperature metallogenic
element combination is further subdivided into the high-temperature metallogenic element combination related to
Au and the high-temperature metallogenic element combination related to Mo. The spatial distribution
characteristics of tectonogeochemical anomalies further support the existence of Au-Cu-Pb-Zn and W-Sn-Mo-Bi
metallogenic systems in the Huangshaping copper polymetallic deposit. The =256 m level tunnel is centered on
quartz porphyry, and the ore-forming fluid migrates to NW and SE. In the south, the granite porphyry as the center,
the ore-forming fluid migrates to three directions of NE, SW, NW. Based on the tectonic geochemical anomalies,
two key prospecting targets were delineated in this paper.

Key words: mineralization forecast; tectono-geochemistry; — 256 m level tunnel; Huangshaping copper

polymetallic deposit; Southern Hunan
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