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DESCRI PTI VE MODEL OF PORPHYRY Cu
By Dennis P. Cox

DESCRI PTION This generalized nodel includes various subtypes all of which contain chalcopyrite in
stockwork veinlets in hydrothermally altered porphry and adjacent country rock (see fig. 50).

GENERAL REFERENCE Titley (1982).

GEOLOG CAL  ENVI RONMENT

Rock Types Tonalite to nonzogranite or syenitic porphyry intruding granitic, volcanic, calcareous
sedi mentary, and other rocks.

Textures Porphyry has closely spaced phenocrysts and microaplitic quartz-feldspar groundmass.
Age Range Mainly Mesozoic and Cenozoic, but may be any age.

Deposi tional Environment H gh-level intrusive rocks contenporaneous wth abundant dikes, breccia
fipes, faults. A'so cupolas of batholiths.

Tectonic Setting(s) Rift zones contenporaneous with Andean or island-arc volcanism al ong
convergent plate boundaries. Uplift and erosion to expose subvol canic rocks.

Associ ated Deposit Types Base-netal skarn, epithermal veins, polynmetallic replacenent, volcanic
hosted nassive replacement. See also: Porphyry Cu-skarn related, porphyry Cu-M, and porphyry Cu-
Au.

DEPGSI T DESCRI PTI ON

Mneral ogy:  Chal copyrite + pyrite * nolybdenite; chalcopyrite + magnetite + bornite * Au;
assemblages may be superposed. Quartz + K-feldspar + biotite + anhydrite; quartz + sericite + clay
mnerals. Late veins of enargite, tetrahedrite, galena, sphalerite, and barite in some deposits.

Texture/Structure Stockwork veinlets and disseninated sulfide grains.

Alteration Frombottom innernost zones outward: sodic-calcic, potassic, phyllic, and argillic to
propylitic. Hogh-alumina alteration in upper part of some deposits. See table 3. Propylitic or
phyllic alteration may overprint early potassic assenblage.

Oe Controls Stockwork veins in porphyry, along porphyry contact, and in favorable country rocks
such as carbonate rocks, nafic igneous rocks, and ol der granitic plutons.

Wathering Geen and blue Cu carbonates and silicates in weathered outcrops, or where leaching is
intense, barren outcrops remain after Cu is |eached, transported downward, and deposited as
secondary sulfides at water table or paleowater table. Fractures in leached outcrops are coated
with hematitic linonite having bright red streak. Deposits of secondary sulfides contain
chalcocite and other CuS minerals replacing pyrite and chal copyrite. Residual soils overlying
deposits may contain anomal ous anounts of rutile.

Ceochemical Signature: Cu + M + Au + Ag + W+ B + Sr center, Pb, Zn, Au, As, Sh, Se, Te, M, CO
Ba, and Ro outer. Locally H and Sn form nost distal anomalies. Hgh Sin all zones. Sone
deposits have weak U anomali es.

EXAMPLES
Bi ngham  USUT (Lanier and others, 1978)
San Manuel, USAZ (Lowel I and Cuilbert, 1970)
El Salvador, CLE (CQustafson and Hunt, 1975)
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GRADE AND TONNAGE MODEL OF PORPHYRY Cu
By Donald A Singer,
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with available grades and tonnages were included in these

or cases where it is not possible to use the gold-rich or
Parts of the porphyry copper deposits which could be considered skarn
Gol d grade is correlated with tonnage (r

81) and with
n = 55).
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Model 17--Con.
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Figure 50.
Cu deposits showing relation of ore minerals, altera
enrichment and associated skarn, replacement, and ve

Table 3. Types of hydrothermal alteration characteristic of p

tion zoning,
in deposits.

supergene

orphyry copper and other

deposit models

Model 17-~Con.

Cartoon cross section illustrating generalized model for porphyry

Type of alteration

and synonyms Original mineral replaced by

Appearance

Potassic plagioclase---~-~-- K-feldspar
alteration hornblende-----~--~ fine-grained
(K-silicate) biotite «+
rutile + pyrite
or magnetite.
Anhydrite
Sodic-calcic K-feldspar-=m——w-= oligoclase or
alteration albite
(albitic) biotitewmmmemameae actinolite +
sphene
Phyllic plagioclase--===-= sericite
alteration hornblende and
(quartz-sericite) biotitem=mmm—mmaee sericite +
chlorite +
rutile + pyrite
Propylitic plagioclase-=m—=m= albite or oligoclase
alteration + epidote or
calecite
hornblende
and biotite--==--- chlorite + rutile +
magnetite or pyrite
Argillic plagioclase-~~~--- clay + sericite
alteration
mafic minerals---- clay + sericite
+ chlorite +
pyrite

All original and earlier hydrothermal
minerals converted to pyrophyllite,
alunite, andalusite, corundum, and
diaspore with variable amounts of clay
and sericite.

High alumina
(alsic, advanced
argillic)

Rocks look fresh

but may have pinkish
K-feldspar veinlets
and black biotite
veinlets and clusters
of fine biotite after
mafic phenocrysts.

Rocks are hard and

dull white. Biotite

is absent. Veinlets of
actinolite, epidote, and
hematite have hard,
white alteération haloes.

Rocks are soft and

dull to lustrous white.
Pyrite veinlets have
distinct, soft translucent
gray, sericite haloes,
Tourmaline rosettes may be
present.

Rocks are hard and dull
greenish gray. Veinlets
of pyrite or chlorite and
epidote lack prominent
alteration haloes.

Rocks are soft and white.
Tongue will stick to clay-
altered minerals.

Rocks are light colored
and moderately soft.
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Model 17--Con.

Figure 51. Tonnages of porphyry Cu
deposits. Individual digits represent
number of deposits.

PROPORTION OF DEPOSITS

Figure 52. Copper grades of porphyry Cu
deposits. Individual digits represent
number of deposits.
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PROPORTION OF DEPOSITS
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Model 17--Con.

PORPHYRY COPPER
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Figure 53. By-product grades of porphyry Cu deposits. A, Silver.
B, Gold. C, Molybdenum. Individual digits represent number of
deposits.
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