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INTRODUCTION

Amphibolites are among the most important protoliths in-
volved in the generation of silica-rich melts in the Earth’s litho-
sphere. Basalts forming the oceanic floors are hydrated and
metamorphosed into amphibolite- and eclogite- facies rocks
while dragged to depth either by subduction or mantle delami-
nation. In the course of metamorphism, these rocks may un-
dergo melting when the geotherm intersects their solidus with
the consequent formation of silica-rich melts of tonalitic to
trondhjemitic composition (Beard and Lofgren 1991; Rapp et
al. 1991; Rushmer 1991; Winther and Newton 1991; Wolf and
Wyllie 1991; Sen and Dunn 1994).

The feasibility of producing of melts from the subducting
oceanic slab has important implications for the generation of
metasomatic agents that may modify the composition of the
mantle wedge (Wyllie and Sekine 1982; Prouteau et al. 2001).
Moreover, the identification of volcanic suites (adakite suites)
associated with partial melting of oceanic crust (Defant and
Drummond 1990), and the comparison of these melting prod-
ucts with ancient Archaean crustal rocks (Martin 1999), indi-
cate the petrogenetic relevance of the amphibolite system.

Both the onset of melting and the phase relationships in the
supersolidus region are crucial to understand the fertility and
conditions for melting. However, there is some debate about
the amphibolite solidus, which has been only partly constrained
by experimental data from different sources and different
protoliths, as compiled by Wyllie and Wolf (1993). In that com-
pilation, fluid-absent conditions for P>10 kbar were not con-
sidered and minimum conditions for melting of basalts were
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ABSTRACT

Experiments on a MORB (Mid Ocean Ridge Basalt)–derived amphibolite have been conducted
in order to determine fluid–absent solidus and supersolidus phase relationships. The solidus has
been determined in the range 4–14 kbar by using the incremental heating technique, tested against
classical procedures. Peritectic clinopyroxene was produced below 10 kbar and epidote was the
stable peritectic phase at pressures greater than 10 kbar for temperatures near the solidus. Garnet
was the peritectic phase for temperatures above 800 ∞C and pressures of 10 to 14 kbar. The shape of
the solidus was similar to previous estimations but the temperature interval between the high- and
low-pressure regions was strongly reduced. With these new estimations, the possibilities for melting
of the oceanic crust at P below 10 kbar are increased and, consequently, the number of tectonic
scenarios needed for magma generation from amphibolite sources is enlarged. In the absence of free
water, the solidus in the pressure region above 10 kbar is at higher T than previous estimations.

determined under the assumption that free water is present in
the system based on the experimental results of Lambert and
Wyllie (1972). The reason for this assumption is that water may
be released by subsolidus dehydration due to garnet (Grt)
growth without melting (Wyllie and Wolf 1993). However, es-
cape of this vapor would inhibit fluid-present melting at the
saturated solidus. Constraints on the fluid-absent melting for a
plagioclase-hornblende (Pl-Hbl) assemblage are not available
for MORB-derived protoliths and with this aim we have car-
ried out the present experimental study. The results will en-
large the constraints imposed by the previous works compiled
by Wolf and Wyllie (1991, 1994) and Wyllie and Wolf (1993)
and may be applied to geological situations where fluid-absent
conditions are dominant.

STARTING MATERIAL AND EXPERIMENTAL PROCEDURES

The starting material used in this study was the Acebuches
amphibolite from the Aracena metamorphic belt (southwest
Spain). Bulk-rock chemistry is given in Table 1. This amphibo-
lite has the geochemical signature MORB and represents a frag-
ment of a Paleozoic oceanic crust subducted during the Variscan
orogeny (Castro et al. 1996). The mineral assemblage consists
of hornblende (49 vol%), plagioclase (An44, 46 vol%), and il-
menite (5 vol%).

Experiments were carried out in end-loaded, solid-medium,
piston-cylinder apparatus with 12.7 mm (0.5 inch) diameter
NaCl-graphite cell assemblies. Oil pressures were measured
with electronic DRUCK PTX 1400 pressure transmitters, con-
nected to OMRON E5CK controllers. Temperatures were mea-
sured and controlled with Pt100–Pt87Rh13 thermocouples wired
to Eurotherm 808 controllers. Samples were contained in
welded gold capsules, 2.4 mm inner diameter with 0.3 mm wall.


