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INTRODUCTION

Modeling of petrological processes requires information on
trace-element partitioning between coexisting crystals and liq-
uid. The relatively simple mineralogy of peraluminous rocks
affords the opportunity to model their evolution using trace-
element partitioning equations. Plagioclase is an important tar-
get for this study because of its relevance to many geological
problems. Empirical and experimental studies of trace-element
partitioning have focused on basaltic and andesitic systems
(Berlin and Henderson 1969; Philpotts and Schnetzler 1970;
Schnetzler and Philpotts 1970; Sun et al. 1974; Shimizu 1978;
Bacon et al. 1987; Bindeman et al. 1998; Bindeman and Davis
2000; many others). These studies confirm considerable varia-
tion in partition coefficients for plagioclase (Wilson 1989).
Partitioning studies for plagioclase in rhyolite, however, are
relatively few (Ewart and Taylor 1969; Nagasawa and
Schnetzler 1971; Hildreth 1977; Mahood and Hildreth 1983;
Nash and Crecraft 1985; others).

Because partition coefficients have a complex relationship
to melt composition, crystal composition, temperature, and
pressure (Albarede 1975; Arth 1976; Wood and Fraser 1976;
Green and Pearson 1983; Blundy and Wood 1991; Auwera et
al. 2000), it is difficult to choose appropriate values to model

petrogenetic problems (Leeman and Phelps 1981; Mahood and
Hildreth 1983; Icenhower and London 1996). Therefore, some
investigators (e.g., Leeman and Phelps 1981; Mahood and
Hildreth 1983) have suggested that it is not appropriate to use
partition coefficients determined from one specific suite of rocks
for modeling others. To address this problem, some predictive
models have been developed that emphasize the relationship
between partition coefficients and intensive variables (Sun et
al. 1974; Guo and Green 1989; Blundy and Wood 1991;
Icenhower and London 1996; Bindeman et al. 1998; Holt 1998;
Ren et al. 2000; White et al. 2000; White 2003).

A plagioclase/melt partitioning model using data from many
systems has been presented by Blundy and Wood (1991). Data
points for high-silica volcanic rocks in their compilation show
some scatter. Our measured Sr and Ba partition coefficients
also agree poorly with the values predicted by their model.

In this paper, we present data for 29 samples of peraluminous
and metaluminous rhyodacite and high-silica rhyolite from sev-
eral volcanic systems. The partition coefficients for Sr, Ba, Rb,
Y, Zr, and LREE were determined for plagioclase. The influ-
ences of melt and plagioclase compositions on partition coef-
ficients for Sr, Ba, Rb, Y, and LREE are discussed. New
empirical regression equations describing partitioning of Sr,
Ba, La, and Ce between plagioclase and peraluminous felsic
magma are presented, and comparisons are made with results
from previous investigations.

SAMPLE LOCATIONS AND SAMPLE PREPARATION

Rhyodacite and rhyolite samples were collected from numerous volcanic
centers located mainly in the western United States. Studied areas include Tho-
mas Range, Utah; Long Valley Caldera, California; Brothers Fault Zone, South
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ABSTRACT

Trace-element partition coefficients between plagioclase and coexisting glass/matrix have been
determined for twenty-nine rhyodacite-rhyolite samples from nine volcanic centers. Strontium par-
tition coefficients form two clear positive trends when plotted against the An content of plagioclase.
One trend has a steep slope with DSr between 5.6 and 15.8 (T1), whereas the other trend has a gentle
slope with DSr between 1.2 and 7.6 (T2). Barium partition coefficients show similar patterns: a
steeply sloped trend is formed by samples with DBa between 1.6 and 8.8, and a gently sloped trend by
samples with DBa <1. DSr and DBa in plagioclase correlate positively, and both DSr and DBa correlate
positively with temperature. Samples with large DSr and DBa are all from rocks with <1 wt% CaO.
These rocks are peraluminous and also have low total Sr and Ba. Partition coefficients for Sr and Ba
are influenced by whole-rock CaO in high-Al rhyolite systems. Where these systems have low CaO,
the opportunity increases for other divalent cations to enter the plagioclase structure. Strontium and
Ba will then enter the M position of plagioclase to balance the charge deficiency caused by the
substitution of Al for Si. Because of the potent influence of whole-rock composition on Sr and Ba
partitioning for low CaO rocks, values of partition coefficients in petrogenetic modeling needs to be
selected carefully.


