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INTRODUCTION

Determining the true pressure in a solid-media piston-cyl-
inder apparatus (Boyd and England 1960a) is an uncertain art. 
Problems include pressure loss due to friction, uneven pressure 
distribution caused by the presence of materials with different 
compressibilities (Bell et al. 1971), and the likelihood that these 
effects are not constant with temperature or pressure. Following 
the pioneering work of Boyd and England (1960a), most inves-
tigators initially employed pressure media comprised of inner 
sleeves of boron nitride and outer sleeves of talc to investigate 
igneous equilibria. Concerns over non-hydrostatic pressure 
transmittal (Bell et al. 1971) and the breakdown of talc sleeves 
at high temperatures eventually led many investigators working 
with basalt and peridotite melting equilibria to replace the inner 
boron nitride sleeve with borosilicate glass (�pyrex�), which 
is not only softer than boron nitride, but also is a much better 
insulator. At the same time investigators working with granite 
and metamorphic equilibria found that salt cells provide a nearly 
friction-free environment. An inter-laboratory calibration based 
on the albite (Ab) = jadeite (Jd) + quartz (Qtz) equilibrium (Jo-
hannes et al. 1971) showed that investigators using a wide variety 
of pressure media could correct to the same reference pressure. 
There was also a tacit assumption among many investigators 
that frictional losses and heterogeneous pressure distribution 
should diminish with increasing temperature. A convergence of 
effective pressures in salt/pyrex and talc/pyrex assemblies at high 
temperatures reported by Gasparik and Newton (1984) seemed to 
support this assumption thus. So for many years most investiga-

tors studying peridotite melting relations (Mysen and Kushiro 
1977; Takahashi 1986; Falloon and Green 1988; Walter 1998) 
employed similar assemblies with pressure media comprised of 
an inner cylinder of borosilicate glass and an outer cylinder of 
talc. For the most part, results of the various studies tended to 
be consistent with one another (cf., Hirshmann 2000). However, 
experiments at high temperatures and pressures ultimately lead to 
the failure of the carbide cores of the pressure vessels, so there is 
a Þ nancial incentive to Þ nd suitable materials that are also better 
insulators to protect the carbide cores. Also, there is a need to 
seal experimental charges in precious metal capsules to avoid 
metasomatic contamination of the charges from the pyrex glass 
at high temperatures Consequently, several labs developed and 
duly calibrated pressure media comprised of more inert and less 
conductive materials, such as CaF2 (ß uorite) or barium carbon-
ate (witherite). It was, therefore, surprising and disconcerting 
to observe that determinations of the near solidus (≥1475 °C) 
portion of the orthopyroxene (Opx) + clinopyroxene (Cpx) + Sp 
(spinel) = Ol (olivine) + Gar (garnet) equilibrium in the CaO-
MgO-Al2O3-SiO2 (CMAS) system made with barium carbonate 
and CaF2 pressure media (Longhi and Baker 1989) were up to 0.8 
GPa lower in pressure than careful piston-cylinder determina-
tions of the same equilibrium made with pyrex/talc assemblies 
(Presnall et al. 1979; Walter and Presnall 1994; Milholland and 
Presnall 1998; GudÞ nnsson and Presnall 1996), as shown in 
Figure 1. This discrepancy implies an uncertainty not only in 
the depth of the spinel lherzolite to garnet lherzolite transition 
(SGT) of more than 25 km, but also an 80 °C uncertainty in the 
location of the mantle solidus at 3.0 GPa.

Available gas media calibration points include the intersec-
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ABSTRACT

New melting experiments in a 0.5 inch piston-cylinder apparatus from 0.5 to 3.0 GPa on compo-
sitions along the diopside-wollastonite join show that the eutectic liquid composition, which varies 
with pressure, does not change with time in experiments with barium carbonate or with talc/pyrex 
pressure media. Mapping out the trace of the diopside-wollastonite eutectic curve in P-T space with 
both piston-in and piston-out experiments reveals high-temperature pressure intensiÞ cation in piston-in 
experiments with barium carbonate or talc/pyrex assemblies, in contrast to frictional loss of pressure 
at lower temperatures. A new pressure correction algorithm, derived by multiple regression analysis, 
incorporates both effects. When applied to a barium carbonate experiment at the intersection of the 
CMAS spinel-lherzolite to garnet-lherzolite transition (SGT) with the model peridotite solidus, the 
model pressure increases from 2.25 to 2.82 GPa. When a similar type of correction is applied to pis-
ton-out experiments run in talc/pyrex assemblies, the pressure of the intersection of the SGT and the 
CMAS solidus decreases from 3.0 to ~2.9 GPa, in agreement with the barium carbonate experiments 
from this study and with experiments from other studies run with salt/pyrex assemblies.


