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The use of the K/Rb ratio as a metallogenic discriminant: the example of
the eastern Australian granites
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Abstract

The granites of eastern Australia show a range of K/Rb ratios that are functions of broadly similar compositional source regions,
and in some suites, fractional crystallization processes involving K-feldspar. Unfractionated I-type suites have a broad range of
K/Rb (generally 150 to > 400) while S-types are more restricted (generally < 200). Variation within suites is often minor. Lithophile
(Sn-W-Mo) mineralization is invariably associated with granites that have low K/Rb ratios, and specifically with those exhibiting
fractional crystallization. The specialized compositional character of lithophile-mineralized granites can be reconciled within the
overall compositional character of their respective source regions.

Zusammenfassung

Die K/Rb-Verhältnisse der Granite Ostaustraliens werden durch das oft sehr ähnliche Verhältnis im Protolith sowie, in einigen
Plutonen, durch fraktionierte Kristallisation von Kalifeldspat determiniert. Während unfraktionierte I-Typ-Granite eine große
Variabilität im K/Rb-Verhältnis zeigen (generell 150 bis >400), ist diese in S-Typ-Graniten zumeist geringer (allgemein <200). Die
innerplutone Variation dieses Parameters ist oft nur gering. Sn-W-Mo-Mineralisationen sind stets an Granite mit niedrigen K/Rb-
Verhältnissen gebunden, insbesondere an fraktionierte. Die Spezialisierung von Graniten mit Lagerstätten lithophiler Elemente
wird wesentlich durch die Geochemie ihrer entsprechenden Ausgangsgesteine vorbestimmt.

1. Introduction

The composition of granite magmas has a dominant role
in determining the metallogeny of any associated mine-
ralization. The magmatic parameters that are most impor-
tant include compositional type, the degree of magmatic
evolution, the presence and extent of fractional crystal-
lization, and the oxidation state (BLEVIN, 2002, 2004).
However, any potential mineralization requires the
evolution of hydrothermal fluids, in addition to appro-
priate metallogenic traps.

That various types of mineral deposits are associated with
specific granite types has long been known (ISHIHARA,
1977; CHAPPELL & WHITE, 1974; TISCHENDORF, 1990).
There have been various approaches to the classification
of granites according to compositional character. These
include the recognition of ilmenite- and magnetite-series
granites by ISHIHARA (1977), and the recognition of dis-
tinct granites based on tectonic settings (e.g. Cordilleran
(Andean) versus Caledonian types (PITCHER, 1982).
CHAPPELL & WHITE (1974, 1992) recognized that granite
sources were reflected in the magma compositions leading


