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After porphyry coppers, the most important copper pro
ducers in Chile are epigenetic, strata-bound, disseminated, 
high-grade (ca 2% Cu), chalcocite-bornite-chalcopyrite deposits, 
hosted in predominantly sub-aerial volcanic and volcaniclastic 
successions of Mesozoic age. These show a strong control 
by pre-mineral permeability and porosity, such as that pro
vided by vesicular tops oflava flows, primary pores in elastics, 
and fractures. Their genesis is controversial and has been 
ascribed to syn-volcanic concentration, to exhalative pro
cesses connected to intrusions coeval with the lavas, to burial 
metamorphic fluids, and to much younger granites. Dating 
of the mineralization is a problem because the temperature 
of the fluids responsible for the ores was generally less than 

ca. 250°C, and there are few phases suitable for dating; al
teration is generally albitization and carbonatization. 

We have recognized solid bitumen {R0 2-4.5%) associ
ated with the ores in several of the producing mines, which 
poses severe constraints on genetic hypotheses and has im
portant implications for exploration. In addition, this bitu
men creates rock-stability problems. Textures indicate that 
the material represents overmature petroleum that occupied 
porosity before and during the copper mineralizing process. 
Isotopic data for C and 0 in total organic carbon and car
bonate confirm the organic affiliation of the carbon, and 
suggest that gangue carbonates are the result of oxidation 
of the same petroleum, whose source may be black shale 
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lenses that underlie some of the deposits. Stable isotopes 
indicate varied (organic and igneous) sources for sulphur, 
the involvement of meteoric water, and radiogenic isotopes 
(Pb and Rb/Sr) pose additional constraints. Rb/Sr, and Fis
sion Track analysis of apatite are showing to be useful tools 
in confirming the late epigenetic age of the deposits. 

We propose that copper mineralization in some depos
its exploited pre-existing hydrocarbon (petroleum, gas) res
ervoirs. The hydrocarbons physically prevented burial meta
morphic minerals (zeolites, chlorites, carbonates) from sealing 

the porosity, and acted chemically as a reductant at the site 
of sulphide precipitation. Oxidized basinal fluids of mete
oric origin appear to have been responsible for copper transport, 
and the mineralizing event was a response to tectonic, ther
mal, and igneous, pulses often distal to the deposits. 
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