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Characteristics on the Occurrence of Oxidized Copper at Suparaura, Peru:
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Geological survey on the occurrence of copper oxide in Suparaura area around Abancay in the south-central part
of Peru had been carried out. Geology of the area is composed of granitoids such as granodiorite, tonalite and
andesitic porphyry related to Tertiary igneous activity, Ferrobamba formation with Cretaceous limestone and sand-
stone in descending order. Red sandstone is widely distributed and emplaced with their attitude of N70°W strike
and 60°NE dip. Copper oxides were mineralized along the bedding plane of red sandstone with maximum width of
30 cm. Ore-body structure bounding red sandstone strata have different occurrence characteristics with generally known
porphyry system in terms of alteration, mineral assemblage and occurrence mode. Therefore, it is thought to be
stratiform sediment-hosted copper (SSC) deposits genetically corresponding to Mississippi-valley type from preliminary
study.
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Fig. 1. Location map of Suparaura copper occurrence in the
south-central part of Peru.
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Fig. 2. Geological map of Suparaura area.
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Fig. 4. Photographs of ZB080601 outcrop. A. Red sandstone was intruded by andesitic dyke. B. Andesitic dyke is composed

of feldspar phenocryst with glassy matrix. C. Alteration halo related to intruding andesitic dyke. D. Malachite mineralization
occurs at the contact zone between andesttic dyke and red sandstone.
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Fig. 5. ZB080602-3 outcrop. A. Intrusives cutting red sandstone. B. Quartz vein parallel to sandstone bed. C. Epidote
bearing quartz vein occurs in dioritic intrusive. D. Malachite mineralization is observed in dioritic intrusive,
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Fig. 6. ZB080604 outcrop. A. Microdiorite intrudes red sandstone. B. Microdiorite have the characteristics of medium-
grained dark grey intrusive.
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Fig. 7. ZB080606 outcrop. {A) Malachite outcrop parallel to red sandstone (B) Sandstone experienced by epidote alteration.

© (D)

Fig. 8. Representative stratabound redbed bearing copper mineralization. A. Copper mineralization outcrop related to
intrusive andesitic dyke. B. Copper mineralization at the contact between intrusive and sandstone. C-D. Malachite
mineralization parallel to sandstone bed.
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Fig. 9. Mineralization within Suparaura sandstone. A. Rhythmic sulfide bands with small amounts of hematite, parallelling
to the sandstone bedding. B. Copper oxide layer is partially replaced by pyrite. C. Concentric growth zone showing
sequential precipitation of hematite and magnetite. D. Magnetite is partially replaced by hematite.
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Table 1. Rare metal contents of Cu mineralized ores from the Suparaura

Fe Cu Ba Zn Pb Ag Re Au U
wt. % ppm
SRO-1 1.90 424 266.5 80.50 295.5 5.8 21.4 - 0.78
SRO-2 1.34 4.84 1378.1 64.53 6.5 7.5 50.1 - 2.50
SRO-3 139 5.95 585.0 78.51 2.1 122 43.3 - 4.62
SRO-4 4.53 0.07 312.1 72.48 6.0 1.6 118.7 1.5 1.46
SRO-5 5.81 023 3614 87.02 6.3 1.6 88.2 - 1.89
SRO-6 443 0.22 434.8 82.79 7.0 1.6 102.5 - 1.95
SRO-7 3.45 1.64 286.6 76.38 1229 23.6 68.5 - 0.78

Abbreviations: SRO-1~3, not related to igneous activity; SRO-4~7, related to igneous activity

Table 2, Rare earth elements compositions (ppm) of Cu mineralized ores from the Suparaura

SRO-1 SRO-2 SRO-3 SRO-4 SRO-5 SRO-6 SRO-7

La 20.70 16.00 18.50 26.30 26.40 28.30 20.10
Ce 44.10 31.20 37.20 51.40 50.60 55.00 37.80
Pr 5.21 4.03 4,94 6.16 6.08 6.71 472
Nd 15.70 12.30 15.10 18.30 18.40 20.60 14.40
Sm 3.30 2.63 3.28 3.63 3.63 413 3.02
Eu 0.85 1.20 1.52 0.96 0.94 1.10 0.91
Gd 3.03 245 2.98 346 343 396 275
Tb 0.54 042 0.50 0.58 0.57 0.64 0.46
Dy 241 2.04 245 2.70 2.72 2.96 2.16
Ho 0.59 0.48 0.58 0.62 0.63 0.69 0.50
Er 1.41 1.17 1.42 1.59 1.51 1.69 1.17
Tm 0.27 0.22 0.25 0.26 0.26 0.29 0.20
Yb 1.39 1.16 1.37 1.48 1.45 1.57 1.04
Lu 0.26 0.21 0.25 0.26 0.26 0.27 0.18
Y 14,50 13.30 14.80 16.80 17.00 19.30 14.20
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Fig. 10. Chodrite-normalized REE pattern on the secondary

copper ore related to Suparaura andesitic dyke. SRO:
Suparaura secondary copper ore; SRD: Suparaura dyke.
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