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@ Supergene Mineralisation
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Examples of Fe minerals in leached caps

Fe

* ~“Cuajone, Peru




Examples of Fe minerals in leached caps
CODES Fe

Jarositic leached cap in a
highly pyritic Ag-Au bearing
epithermal system, Bolivia

Ag-Au

Goethitic leached cap
above a pyritic Sn-Ag
porphyry system, Bolivia

Sn-Ag



Identifying residuals minerals in leached caps

Limonites : - From Peterson and Chavez (2002).
F--':- - - T .I e :

P8 |
Hematite Goethite Jarosite

» Iron oxide characterization chart for comparing smudges from leached
outcrops and drill holes intervals

» Mixtures of red hematite, goethite and jarosite will produce
gradational colors as shown in the standard box

» Note that the standard smudges are derived from leached capping
environments and represents XRD analyzed end-member iron oxides

XRD




Examples of Cu minerals in leached caps
aDEs — Cu

Neotocite on fractures in phyllic altered
guartz monzonite porphyry,
Quellaveco, Peru
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Brochantite along oxidised gtz-
Cp veins in quartz monzonite
porphyry Quellaveco, Peru



Examples of Cu minerals in leached caps

CODES

Turquoise

Native Cu

Azurite

Azurite on fractures from in-
situ oxidation of chalcocite,
Escondida, Chile



O Breccias in Magmatic - Hydrothermal Systems

Major genetic classes:
e Magmatic-hydrothermal

e Volcanic-hydrothermal

e Hydrothermal breccias
(phreatic, hydraulic,
corrosive)

e Tectonic




Magmatic-
hydrothermal breccias

e Generated by explosive fluid
release from crystallising

porphyry

e Angular clasts - implies limited
clast transport & abrasion

e High temperature alteration
rinds (c/asts) and altered
matrix

e Sulfide cement

Polymict tourmaline -
breccia, Sierra Gorda, Chile

Tourmaline-
‘chalcopyrite cement,
Rio Blanco
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Breccias in Hydrothermal Systems

'CODES

2 — Phreatomagmatic breccias

Clastic matrix & milled clasts
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Volcanic-Hydrothermal Breccias — Nature’s Drillholes
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Diatremes

Diatremes are downward-tapering, cone-shaped breccia bodies
(paleovolcanic vents) that can exceed 2km depth

2

e phreatomagmatic and phreatic explosions

e filled by volcaniclastic debris and collapsed wall rocks

e subsurface conduits beneath maars

b
E:
= 0

USGS photo by R Russell, 1977

USGS photo by D. Dewhurst, 1990 100 m



: a:
truncated low angle cross-bedding
(base-surge deposits)




Late-stage diatreme breccia at Acupan Au-Ag mine, Philippines
Acupan

Sericite-chlorite altered - .ch'aleo'py}iteslast in

polymict matrix-rich breccia, 3 3+ ¥ polymictic Mattiggsich
Acupan Gold Mine, Philippines " bregala, Amacan, Philfppines




(' Balatoc diatreme — Acupan, Philippines

==+ Balotoc JAcupan,
NW GW orebodies SE
1000 | Balatoc
’ ma.s.l diatreme

Virac N

Granodiorite™ |

i _ Deepest mine level (3400-L)

Balatoc diatreme drilled to depths of >2km

}
00%0 2
Sealevel A% Contains charcoal fragments at depths of
800m below surface 800
500 m b.s.l. No maar or tuff ring preserved — erosion of

surficial landform



Porphyry deposit discoveries since
s 1992 1992

‘ Boyongan
Bayugo : \)

Mt Bini La Colosa o Galeno

Antapaccay® '\ TOkKi cluster

Spence |
La Fortuna' Inca de Oro

Map source: http.//www.gebco.net



Porphyry discoveries since 1992
1992

e More discoveries have been made in
covered geological settings than in the
past

e e.g., Spence

e TOki

e (Cadia East

e Pebble East

e Hugo Dummett

e These covered deposits are mostly being
discovered in near-mine (brownfields)
areas rather than virgin (greenfields)
areas
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Biotite alteration halo in albite-sericite altered
quzrtz monzonite porphyry, E48, NSW




& Explo'ratlon
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Explore near known systems thoroughly
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Aeromagnetics - North Parkes, NSW

Gravity - North Parkes, NSW




@ Exploration
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Exploratlon Drllllng Cadla Far East NSW A




