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Abstract Shaxi is a large porphyry copper deposit located outside the Luzong volcanic basin in the Middle and Lower Reaches of
the Yangtze River metallogenic belt. Before this study geological investigations of wall rock alteration and mineralization characteristics
of the deposit were minor restricting application of these guides to exploration and to further study of the metallogenesis of the region.
On the basis of previous work plus our detailed field observations and petrographic and mineralogical studies we have characterized the
magmatic rocks and their sequence of intrusion the mineralogy of alteration ( alteration type: potassic alteration propylitization
feldspar-destructive alteration and kaolinization) and its zoning ( from deep to shallow: potassic alteration feldspar-destructive
alteration and kaolinization)  the characteristics of mineralization the sequence of mineral deposition and the oreforming stages
( potassium silicate stage quartz sulfide stage and quartz carbonate stage; the quartz sulfide stage can be further divided into quartz
sulfide sub-stage and epidote-chlorite sub-stage) . Based on the characteristics of alteration and mineralization at Shaxi we find that the
chalcopyrite began to precipitate in the late stage of the potassium silicate alteration and reached a peak during the quartz sulfide sub—
stage. The quartz carbonate stage also contributed some copper to the ore. The alteration and mineralization characteristics of Shaxi
porphyry copper deposit are generally similar to porphyry deposits in different tectonic environments. The alteration zoning in Shaxi
deposit is similar to that in deposits in continental marginal arcs and island arcs and intracontinental collision post-orogenic extension
environments but the alteration at Shaxi is different from that at Dexing deposit which occurs in an intraplate setting but the ore types
and mineralization are similar. Consequently the tectonic setting may control the formation and evolution and the ore-bearing potential
of magma but the final emplacement depth of the magmatic rocks and the nature of their wall rocks control the alteration and
mineralization characteristics of porphyry deposits.
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Fig. 1  Geological sketch map of the study area

('a) -map showing the distribution of deposits along the Middled.ower Yangtze River Valley metallogenic belt ( modified after Pan and Dong 1999; Mao

et al. 2011) : TLF-Tanchengd.ujiang fault; XGF-Xiangfan-Guangji fault; YCF-Yangxing-Changzhou fault; ( b) —geologic map of Shaxi porphyry copper

deposit
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Fig. 2 Characteristics of the major magmatic rock in Shaxi porphyry deposit
( a) —eoarse phenocryst quartz diorite porphyry with disseminated pyrite; ( b) -middle phenocryst quartz diorite porphyry with veinlets and disseminated
epidote; ( ¢) -small phenocryst quartz diorite porphyry with disseminated pyrite and chalcopyrite; ( d) -biotite quartz diorite porphyry ~with veinlets K-
feldspar and disseminated epidote. Ep-epidote; Kf-K-feldspar; Pl-plagioclase; Py—pyrite
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Fig. 3 Alteration zone and veins map of 13 prospecting line in Shaxi porphyry deposit
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Fig. 4 Different types of alteration features in Shaxi porphyry deposit

( a) -dispersion-shaped potassic alteration part of rock doesnt develop potassic alteration ( the gray part) ; ( b) -plagioclase phenocrysts overall develop
weak sericitization the plagioclase phenocrysts around quartz-chalcopyrite vein and disseminated chalcopyrite have potassic alteration ( the dark part) .

The Keldspar around the vein is partly epidotelaced by epidote ( CPL) ; ( c¢) —reflected light photo of Fig. b; ( d) -the rock develop biotite-anhydrite
vein and choritization ( CPL) ; ( e) -plagioclase phenocrysts are partly replaced by epidote and quartz ( PPL) ; ( f) -hornblende phenocrysts are partly
replaced by chlorite. Several hornblende phenocrysts are completely replaced by chlorite and still retain the hornblende crystal sharp ( PPL) ; ( g-i) -the
rock overally develop potassic alteration and quartz-chalcopyrite-pyrite vein. The chalcopyrite and pyrite distribute in the middle of the vein which is
overlay by feldspar-destructive alteration. The quartz in the vein and the feldspar along the vein break into smaller particles quartz (h i: RPL and CPL
of Fig. g; (j) -biotite is completely replaced by Ms and still retain the biotite crystal sharp ( PPL) ; ( k) -the rock develop hydrothermal biotites which
are small particles accumulating in different directions. Hydrothermal biotites are partly replaced by Anhydrite ( CPL) ; (1) -plagioclase phenocrysts
develop alteration of sericite carbonate and clay minerals and still retain the plagioclase crystal sharp ( CPL) . Anh-anhydrite; Bt-biotite; Cal-
carbonate; Chl-chlorite; Chl ( Hbl) -hornblende completely altered to chlorite but still retain the hornblende crystal sharp; Ep-epidote; Kf-Kfeldspar;

Ms ( Bt) -biotite completely altered to muscovite but still retain the biotite crystal sharp; Cp-chalcopyrite; Hbl-horblende; Pl-plagioclase; Py-pyrite;

Qtz—quartz;, Ser-sericite
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Fig. 5 Characteristics of the various veins and the relationship between them in Shaxi porphyry deposit
( a) -quartzKfeldspar-pyrite-chalcopyrite vein cut magnetite veinlet and K-feldspar veinlet and magnetite veinlet cut K-feldspar veinlet; ( b) -
chalcopyrite-pyrite-chlorite vein cut quartz-pyrite-chalcopyrite vein and magnetite veinlets and quartz-pyrite-chalcopyrite vein cut magnetite veinlets;
( ¢) -quartzKfeldspar-pyrite vein cut magnetite veinlet; ( d) -quartz—K-feldspar-chalcopyrite-pyrite vein cut quartz—K-feldspar-chalcopyrite-pyrite vein;
( ) -quartz—chalcopyrite-pyrite vein cut quartz-magnetite vein; ( f) -anhydrite-carbonate vein cut quartz-chalcopyrite-pyrite vein; ( g) —chalcopyrite—
chlorite vein cut quartz-chalcopyrite vein; ( h) —chalcopyrite-pyrite-carbonate vein cut epidote vein; (i) -gypsum vein cut pyrite-chlorite-carbonate vein.
Anh-anhydrite; Bt-biotite; Bn-bornite; Cal-carbonate; Chl-chlorite; Clay-clay mineral; Cp-chalcopyrite; Ep-epidote; Gy-gypsum; Kf-K-feldspar; Mt—
magnetite; Mo-molybdenite; Py-pyrite; Qtz-quartz; Ser-sericite
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1

Table 1 =~ Ore-forming stage types and characteristics of the various veins and the relationship between them in Shaxi porphyry deposit
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Fig. 6 Paragenetic sequence of the Shaxi porphyry Cu deposit
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Table 2 Compared
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with other porphyry deposits of different tectonic setting in the world
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