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INTRODUCTION

The identification of magma sources in the Earth’s mantle
and crust is facilitated by the results of experimental petrology.
The P-T positions of solidus curves for deep protoliths are criti-
cal to understanding the processes of magma generation. Soli-
dus curves for potential crustal source materials, such as
amphibolites and pelites, have been determined experimentally
(e.g., Wyllie 1977; Singh and Johannes 1996; Petö 1976; Patiño
Douce and Beard 1995, 1996; Patiño Douce and Harris 1998;
Vielzeuf and Clemens 1992; Vielzeuf and Montel 1994). These
results have shown that variations in the mineral assemblages,
or in the compositions of the mineral solid solutions involved in
the melting reactions (e.g., mica and plagioclase), can exert a
strong influence on solidus temperatures. Consequently, to prop-
erly characterize magma production processes in a particular
environment it is essential to determine the solidus curves for
specific crustal protoliths. However, the work is arduous, requir-
ing many time-consuming experiments in which the presence
or absence of melt is determined by observation of scanning
electron microscope (SEM) images of the run products. The tech-
nique described below can be used to determine the position of
a solidus curve in P-T space by direct observation of the effects
of melting on the oil pressure in piston-cylinder apparatus. These
effects are very small but can be detected by examination of a
pressure-time (P-t) curve produced by incremental heating.

RATIONALE

We have noticed in piston-cylinder experiments that 5–10 °C
variations in temperature have a measurable effect on pres-
sure. This is observed during the first minutes of an experi-
ment when temperature is ramped up with a temperature
controller. A corresponding ramp is obtained when measured
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pressure is plotted against time. Consequently, compaction of
the capsule container and/or the sample capsule can be detected
by variations in the measured pressure during heating, which
affect the slope of the pressure-time curve. Melting of the
sample within the capsule will produce a compaction effect
that may be detected if pressure is measured very accurately
and data are taken continuously. Applying this method, we have
conducted several melting experiments to identify the solidus
temperature by changes in the pressure-time curve induced by
heating of the sample in the piston cylinder.

EXPERIMENTAL  PROCEDURES AND
STARTING  MATERIALS

Experiments were performed in end-loaded, solid-medium
piston-cylinder apparatus with 12.7 mm (0.5 inch) diameter
NaCl-graphite cell assemblies. Temperatures were measured
and controlled with Pt100-Pt87Rh13 thermocouples wired to
Eurotherm 808 controllers. Oil pressures were measured with
electronic DRUCK PTX 1400 pressure transmitters, connected
to OMRON E5CK controllers. We used both natural rock
samples and synthetic materials. About 20 mg of finely crushed
powder (10–50 µm) were sealed within a gold capsule, which
was subsequently embedded under pressure in an NaCl plug at
room temperature. Because determination of the solidus tem-
perature relies on detecting sample compaction, the technique
only works for fluid-absent experiments. Water-bearing samples
are not appropriate because water will fill the porous aggre-
gate before melting occurs. The effects of volume reduction
by melting-induced compaction of the sample can be magni-
fied by using a porous aggregate that acts as a melt trap. We
used quartz and diamond aggregates and obtained good results
in both cases. For rock samples with excess quartz (e.g., pelites
and gneisses), the introduction of a quartz trap had no influ-
ence on the melting temperature. For silica-poor compositions
(e.g., amphibolites), the use of a diamond trap is more appro-
priate. Measured changes in pressure due to compaction of the*E-mail: dorado@uhu.es


