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Abstract: This paper is the result of mineral exploration engineering.

[Objective] The Huangshaping Cu— Sn polymetallic deposit is one of the typical representatives of the magmatic hydrothermal
metallogenic system in southern Hunan, China. In order to deepen the diagenetic and metallogenic mechanism of the deposit and
efficiently guide the exploration of deep prospecting, it is necessary to reveal the polymetallic mineralization—alteration zone rule
related to the concealed granite porphyry, and construct the deep mineralization— alteration spatial zoning model. [Methods]
Applying the large— scale altered lithofacies location prospecting and prediction method for hydrothermal deposits, and the
geochemical analysis of rock and mineral for tunnel sections in the typical levels of —136 m, —176 m and —256 m, the intensity
change of mineralization— alteration, mineral paragenetic association and its spatial zoning characteristics were analyzed, and the
transformation rules of ore—forming elements, element associations and element ratios were discussed. [Results] The current study
constructed mineralization—alteration zoning model: from porphyry (internal zone) to contact zone to surrounding rock (outer zone)
with scheelite— molybdenite (pyrite) mineralized— silicified— sericitized granite porphyry zone ( 1) — magnetization (scheelite—
cassiterite) mineralized garnet skarn zone ( Il —1) — scheelite—molybdenite— pyrrhotite mineralized garnet skarn zone ( Il —2) —
lead—zinc mineralized crystalline limestone zone (Ill) — strong calcitization limestone zone (IV). The main mineral assemblages of
in the corresponding zones are: Quartz + (Pyrite + Sericite) — Magnetite + Diopside + Wollastonite + Epidote + Chlorite +
(Scheelite + Cassiterite + Pyrite + Garnet) — Scheelite + Molybdenite + Pyrrhotite + (Cassiterite + Chalcopyrite + Pyrite +
Sphalerite + Galena) + Garnet + Vesuvianite + Diopside + Hornblende + Fluorite + Epidote + Chlorite + (Quartz + Calcite) —
Galena + Sphalerite + (Pyrite) + Calcite + Quartz — Calcite + Quartz. The distribution rule of mineralized elements in each
alteration zone was revealed: W, Mo — Fe, W, Sn (Bi, Mo) — W, Sn, Bi, Mo (Cu) — Pb, Zn (W, Sn, Cu) — Pb, Zn,
Ag. [Conclusions] The mineralization— alteration zoning rule of the deposit was obvious from the rock mass as the center to the
surrounding rock on both sides. The transformation rules of characteristic mineral assemblage and mineralization indicator elements

in each zone have an obvious indication of the occurrence position of the ore body.

Key words: mineralization— alteration spatial zoning; magmatic hydrothermal metallogenic system; spatial variation rule of
elements; Huangshaping Cu—Sn polymetallic deposit; mineral exploration engineering; Southern Hunan Province

Highlights: Taking the mineralization— alteration zoning, spatial transformation of elements and element associations related to
concealed granite porphyry in Huangshaping Cu—Sn Polymetallic deposit as indicators, the deep mineralization—alteration zoning
model of the deposit is studied and constructed, which provides a basis for deep prospecting.
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Table 1 Paragenetic sequence of minerals in the Huangshaping polymetallic deposit
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Table 2 Alteration, mineral, structural and mineralization characteristics of different altered zone in the Huangshaping
polymetallic deposit
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Fig.4 Micrographs showing mineralization and alteration of porphyry bodies in the Huangshaping polymetallic deposit

a—Granite—porphyry, quartz vein cut through granite—porphyry; b, c—Porphyritic texture, matrix interwoven structure, phenocrysts are mainly quartz
and K—feldspar, and quartz phenocryst (particle size about 2~3 mm) is pale yellow—pale, mostly as matrix. The K— feldspar phenocryst is brown
euhedral tabular and plate— column shaped, and K— feldspar microcrystals are altered, and the sericitization is strong; d— Gray— green silicified,
epidotization granite porphyry; e— The phenocryst is plagioclase, with weak alteration, and typical polysynthetic twin are visible. The matrix are
micro— fine— grained quartz and K- feldspar microcrystals. Phenocrysts in the rock or biotite in the matrix is changed into chlorite; f— K- feldspar
phenocryst altered into sericite, leaving only feldspar pseudomorph; g— Gray— white granite porphyry, two—phase quartz vein cut through granite

porphyry; h, i—Phenocrysts are quartz and K—feldspar, and K—feldspar has strong alteration, and the matrix is micro—fine—grained quartz and K—

feldspar;Qtz—Quartz; Kfs—K—feldspar; P1—Plagioclase; Ser—Sericite; Chl—Chlorite
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Fig.5 Micrographs showing mineralization and alteration of magnetite skarn in the Huangshaping polymetallic deposit
a—Gray— green magnetized skarn; b—Magnetite is in the form of veinlet disseminated, and pyrite is produced in veins, epidotization development;

c— Trace sphalerite and disseminated magnetite; d— Gray— green magnetized skarn; e— Automorphic— xenomorphic granular magnetite aggregate;

f—Magnetite is in the form of veinlet disseminated and epidotization development; Ep— Epidote; Di— Diopside; Mag—Magnetite; Sp— Sphalerite;

Py—Pyrite
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Fig.6 Micrographs showing mineralization and alteration of pyrrhotitezation—molybdenum mineralization garnet skarn in the
Huangshaping polymetallic deposit
a—Grey—green garnet vesuvianite skarn; b—Pyroxene replaced garnet, fluorite is grainy, and epidotization is developed; c—Idocrase and garnet; d—
Grayish green pyrrhotite skarn; e—Densely disseminated pyrrhotite; f— Yellow—brown, blue—green pyroxene, yellow—green amphibole, and partial
conversion to chlorite and chlorite are replaced by fluorite; g— Gray— green— off— white molybdenum mineralized skarn; h—Densely disseminated
pyrrhotite; i— Molybdenite and dissolution pyrite; j— Gray lead— zinc mineralized fluorite skarn; k— Galena and sphalerite are symbiotic, and the
earlier— formed and euhedral—subhedral granular pyrite was replaced by later—formed galena and sphalerite and wrapped in galena and sphalerite;
|- Euhedral sphalerite, fragmented; Qtz— Quartz; Kfs— K~ feldspar; Ep— Epidote; Hbl—Hornblende; Di— Diopside; Grt— Garnet; Ves— Vesuvianite;
Fl-Fluorite; Po—Pyrrhotite;Mo—Molybdenite; Gn—Galena; Sp—Sphalerite; Py—Pyrite
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Fig.7 Photos showing mineralization and alteration of crystalline limestone in the Huangshaping polymetallic deposit
a,b—Irregular filling replacement lead—zinc ore body;c—Variegated massive lead—zinc ore; d—Recrystallized limestone, white—beige calcite is vein—

reticulate cutting limestone, and pyritization can be seen at the contact part between limestone and calcite; Gn—Galena; Sp—Sphalerite; Py—Pyrite;

Ls—Limestone; Cal—Calcite
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Table 3 Mineralization element contents of the Huangshaping polymetallic deposit (Except that some of the sample elements
units are %, others x 10™)
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Fig.8 Typical phenomena of limestone zone in the Huangshaping polymetallic deposit
Ls—Limestone; Cal—Calcite
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Fig.9 Mineralized element zoning diagram of the Huangshaping polymetallic deposit
1—Scheelite—molybdenite (pyrite) mineralized—silicified—sericitized granite porphyry zone; 2—Magnetization (scheelite—cassiterite) mineralized
garnet skarn zone; 3—Scheelite—molybdenite—pyrrhotite mineralized garnet skarn zone; 4—Lead—zinc mineralized crystalline limestone zone; 5—

Strong calcilization limestone zone; 6——136 m middle level 21 transverse drift element change; 7——176 m middle level 19 transverse drift element
change; 8——256 m middle level 19 transverse drift element change
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