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The Hualgayoc mining district 
is situated in the Andean 
Cordillera of northern Peru. 
The area contains several 
porphyry Cu-Au, base metal 
skarn, and high-sulphidation 
Au deposits.
In this study, we examine the 
seven phases of the Cerro 
Corona intrusive complex, and 
compare them with fifteen 
additional intrusions from the 
district, to evaluate the rock 
characteristics and determine 
the relationship with metal 
fertility.
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QuijoteSan Miguel Choro Blanco San NicolasCaballerisaSinchao

Weak potassic alteration forming K feldspar in 
matrix and in veinlets (Phase 1).

Strong pervasive potassic alteration forming 
fine grained K feldspar in matrix (Phase 2).

Typical magmatic assemblage of plagioclase, biotite 
and hornblende in fine grained plagioclase matrix 
(Phase 1).

Pl
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Mag

Hbl

BSE image of secondary K feldspar replacing 
plagioclase aroud quartz carbonate pyrite vein-
let (Phase 2).

Pl

Py
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Qz

Magnetite microphenocryst associated with ilmenite 
and localy replaced by hematite (Phase 1).

Hem

Mag

Ilm
Zrn

Hornblende replaced by secondary biotite, 
quartz and magnetite (Phase 1).

Mag

Qz

Bio

Hbl

BioChl

Pl

Ep

Cerro Quijote mineral assemblage with unaltered 
euhedral hornblende, chloritized biotite, plagioclase, 
chlorite and epidote in the matrix.

Primary biotite phenocryst replaced by chlorite,
magnetite and epidote (Caballerisa intrusion). 
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Cerro Jesus Cerro JesusSan JoseSan Jose Las Gordas

Cerro Cienaga

CoyomolacheSan Miguel Cerro Hualgayoc Las Aguillas

Large epidote crystals with hornblende and 
chloritized biotite in fine grained plagioclase matrix 
(Choro Blanco). 

Ep

Bio

Hbl

Pl

San Nicolas primary assemblage, with fairly unaltered 
plagioclase, biotite and hornblende.Rare chlorite and 
epidote are replacing biotite and hornblende.

Bio

Hbl

Pl

Weak pervasive potassic alteration forming white 
mica in matrix and plagioclase (San Miguel 
intrusion).

Pyrite and chalcopyrite in muscovite matrix 
from a mineralized section of Phase 5.

Ccp

Ms

Py

Highly altered plagioclase replaced by white mica 
(Phase 4).

Ser

Pl

Qz

Primary biotite replaced by magnetite (Phase 2).

MagBio

Qz

BSE image of ilmenite and chalcopyrite with 
minor tennantite from one of the mineralized 
section of Phase 2.

CcpIlm
Tnt

General view with rounded quartz phenocrysts, alunite 
and Fe-O-OH mineral cluster in fine grained quartz 
pyrophyllite matrix.

Detailed view on alunite/Fe-O-OH cluster.

BSE image of a Fe-O-HO crystal with botryoidal 
texture.

BSE image of very fine grained pyrophyllite 
constituent of the matrix.
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General view with muscovite replacing plagioclase, 
quartz and pyrite in fine grained quartz muscovite 
matrix (Cerro Jesus intrusion).

Very strong phyllic alteration forming muscovite and illite in the 
matrix (San Jose).

Rutile crystal replacing primary titanum iron  
    oxyde minerals (San Jose).

Fine and coarse grained muscovite around a 
cavity (San Jose intrusion).

BSE image of the rim of a cavity with barite, mus-
covite, K feldspar and minor clay (San Jose).
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Hornblende and plagioclase assemblage with minor 
apatite (Las Aguillas).

Hemicrystalline texture with plagioclase, quartz, 
biotite and apatite in aphanitic matrix (Hualgayoc).

Chl

Pl

Pl Cpx
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Bio

Unaltered biotite and hornblende with minor 
chlorite in the matrix (Coyomolache).

General view with altered plagioclase, clinopyroxene 
and chlorite in the matrix (San Miguel).

Chlorite in the matrix and replacing hornblende 
(Sinchao).

Sinchao Sinchao

Very weak potassic alteration forming white mica in 
the matrix and replacing plagioclase (Sinchao).
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Y

Normal arc rocks

Adakite-like

Rock/chondrite normalized (Anders and Grevesse,1989)

Cerro Corona intrusive 
complex (potassic)

Potassic

Sulphide and oxide

The Hualgayoc mining district is primarily composed of Cretaceous sedimentary rocks (sandstone, 
limestone, siltstone and shale) of the Mujarrun formation, the Yumagual formation, the Pariatambo 
formation and the Chulec formation, overlaid by andesitic to rhyo-dacitic volcanic flows and tuffs. 
These formations are intruded by several dioritic intrusions such as Cerro corona, Cero Jesus, Cerro 
Hualgayoc, Cerro Tantahuatay,  and Cerro San Miguel. Available U-Pb zircon ages suggest that the 
igneous activity in the area took place between 14.5 and 13.2 Ma.

The Cerro Corona intrusive 
complex contains at least six 
injections.
Recent SHRIMP U-Pb zircon 
dating suggests that crystallization 
occurred between 14.4 and 14.5 
Ma.
All phases are dioritic with fine to 
coarse grained porphyritic texture. 
The typical primary assemblage 
consist of plagioclase, hornblende 
and biotite, with minor apatite, 
quartz and zircon. Magnetite 
microphenocrysts are abundant, 
which correlate to an intrinsically 
oxidized parental magma.
High temperature potassic 
alteration affects all phases, in 
which secondary K-feldspar and 
biotite formed after primary 
plagioclase and hornblende.

Detailed view of the Cerro Corona intrusive complex, from Gold Fields mapping
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Advanced argilic alteration is observed in only 
one intrusion, Cerro Cienaga, located 
southwest of the high sulphidation 
Tantahuatay Au deposit.
The mineral assemblage consist of rounded 
quartz phenocryst in fine quartz alunite 
pyrophyllite matrix, with minor rutile and Iron 
hydroxide.

The primary mineral assemblage 
has been completely replaced by 
muscovite, illite and quartz, with 
minor K feldspar and clay 
minerals.

Sulphides and oxides consist of 
rutile and pyrite, with minor 
tennantite and tetrahedrite.

Alteration minerals are epidote, 
chlorite and magnetite, replacing 
biotite or in the matrix. Hornblende 
is relatively unaltered

Minor potassic overprint affects 
plagioclase in some samples, 
forming white micas.

Minor Titanite is found in Cerro 
Quijote.

Rare earth elements spider diagram, normalized to chondriteSr/Y vs.Y diagram commonly used for distinguishing between 
normal arc rocks and adakite-like rocks in subduction zone setting 

magma. There is no major 
difference between the intrusions 
REE patterns, excepted for Las 
Gordas which is more fractioned 
and more depleted in HREE. This 
could be caused by an early 
crystallization of amphibole in the 
parent magma.

The intrusions also show an 
adakitic-like signature with low 
Yttrium and high Strontium/Yttrium 
ratio.This signature could have 
different origins, such as the partial 
melting of the subducting Nazca 
Plate, or various 
crystallization/fractionation process 
involving early crystallization of 
amphibole, depleting Y, and late 
crystallization  of plagioclases, 
which are rich in Sr.

The intrusions show a typical rare earth element pattern commonly found in rocks from arc setting, 
with LREE enrichment and HREE depletion. We note that there is not a significant Eu anomaly, 
which could be explained by a late crystallization of plagioclase caused by high amount of H2O in the

            The intrusions are all dioritic with the exception of the Cerro Hualgatoc rhyolite.
High-temperature potassic alteration is only evident in the Cerro Corona intrusion. The other intrusion shows either 
advanced argilic, phyllic, propylitic or weak chlorite alteration, with only Cerro Hualgayoc and Las aiguillas intrusion being 
unaltered.
The REE patterns indicate that all the intrusions, excepted Las Gordas, undertook similar crystallization/fractionation 
processes.
Future work includes: clearly identifying the cause of the adakitic-like signature, calculating the age of the intrusions that 
have not been previously dated using U-Pb method on zircon, and investigating the relation between the intrusions in order 
to have a better understanding of the igneous activity in the Hualgayoc area.
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