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INTRODUCTION

Melt inclusions are small batches (usually <50 µm) of magma 
incorporated inside crystallizing minerals, and as such they can 
provide invaluable information about physical parameters and 
chemical compositions of the magmatic environment (Roedder 
1979). Melt temperature and composition, liquidus assemblage 
and liquid line of descent, pre-eruptive abundances of volatile 
and metallic elements, and many other variables are more and 
more constrained from melt inclusions in petrological and geo-
chemical studies. 

Reconstruction of originally trapped melt composition, in-
cluding volatile and trace elements, is invariably hampered be-
cause most melt inclusions suffer post-entrapment modiÞ cations 
(Anderson 2003; Roedder 1979; Thomas 1994). Compositional 
changes to the melt inside inclusions are caused by crystallization 
on the inclusion walls, diffusion exchange with the host mineral 
and surrounding magma (Anderson 2003; Cottrell et al. 2002; 
Danyushevsky et al. 2000; Gaetani and Watson 2000; Qin et al. 
1992; Tait 1992; Thomas 1994), and leakage (Anderson 2003; 
Davidson and Kamenetsky 2001; Frezzotti 2001; Nielsen et al. 
1998; Skirius et al. 1990). The melt inside inclusions is rarely 
quenched to glass, being more often recrystallized, and thus 
heating of melt inclusions is commonly required to produce glass 
suitable for analysis (Danyushevsky et al. 2002; Lowenstern 
1995; Skirius et al. 1990). Although heating of melt inclusions 
in the laboratory is often unable to fully reverse post-trapping 
changes, it aids in obtaining an accurate composition of the melt 
inside the inclusions.

Melt inclusion studies of magmatic abundances of metallic 
elements (e.g., Cu, Zn, Pb, Mo, Ag, Au, etc.) are aimed at un-
derstanding their behavior during crystallization and degassing, 
and the role of different silicate magmas in contributing to eco-
nomic mineralization. The outstanding question in this instance 
is whether inherently metal-enriched (fertile) magmas exist in 
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nature and originate metal-bearing ß uids, or whether occurrence 
of mineralization is governed by other factors. The analysis of 
unheated glass inclusions in quartz from several unmineralized 
felsic rocks yield low Cu abundances (Lowenstern 1993; Low-
enstern et al. 1991), however, several studies of experimentally 
reheated melt inclusions from mineralized systems have dem-
onstrated exceptionally high metal concentrations (Campos 
et al. 2002; Dietrich et al. 1999). For example, quartz-hosted 
homogenized melt inclusions from the Zaldivar porphyry-Cu 
deposit, Northern Chile, contained ore-grade concentrations of 
copper (up to 1.5 wt%) (Campos et al. 2002). In another example, 
signiÞ cant enrichment in copper (up to 0.7 wt%) and silver (up to 
329 ppm) in experimentally reheated and quenched melt inclu-
sions in quartz from the Bolivian tin porphyry system (Dietrich 
et al. 1999) is in marked contrast with metal-poor compositions 
of natural glassy inclusions from the same suite. 

The existing discrepancy in the results obtained from unheat-
ed and reheated inclusions of felsic melts in quartz warranted this 
study which tests (1) the possibility of metals being introduced 
into high-Si melt inclusions during experimental heating and (2) 
the existence of metal-rich magmas in nature.

SAMPLES, EXPERIMENTAL AND ANALYTICAL SETUP

The sample NZL 27b is from a rhyolitic dome within the Maroa Volcanic Center 
that belongs to the Taupo Volcanic Zone (TVZ), New Zealand. The TVZ is currently 
the largest active felsic system having produced ~15 × 103 km3 of volcanic rock over 
1.6 Ma (Wilson et al. 1995), dominated by compositionally uniform, metaluminous 
rhyolites. The rock is composed of phenocrysts of plagioclase, quartz, and minor 
hornblende and biotite, set in a vesicular glassy groundmass. The groundmass glass 
is a high-Si rhyolite (in wt%: SiO2 75, Al2O3 11.9, Na2O 3.7, K2O 4.3) and has 
major and trace element composition similar to other TVZ rhyolite and orogenic 
rhyolite worldwide. Unlike many other TVZ samples, this rock has quartz-hosted 
melt inclusions quenched to glass, and thus, for the purpose of this study, the melt 
inclusions do not require homogenization and can be analyzed unheated.

The rock was gently crushed in a steel mortar, sieved, and several hundred 
quartz grains (0.5�1 mm) containing large melt inclusions (>30 µm) were hand-
picked under a binocular microscope. The quartz fraction was subdivided onto 
Þ ve sets with roughly equal numbers of grains. The Þ rst set (A) was mounted in 
epoxy resin for analysis, and other sets were heated as described below in a mufß e 


