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ABSTRACT

The stability field of MgMgAl-pumpellyite, Mg5Al5Si6O21(OH)7, was determined in the
system MgO-Al2O3-SiO2-H2O in reversal experiments at pressures between 34 and 100
kbar and temperatures in the range of 597 to 1050 8C. Brackets were obtained on five
breakdown reactions (in order of increasing pressure):
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This phase becomes stable only at pressures of more than 34 kbar and temperatures up to
820 8C. Thus, MgMgAl-pumpellyite may be an H2O-containing phase at depths greater
than 100 km in the coldest parts of subduction zones.

INTRODUCTION

MgMgAl-pumpellyite, Mg5Al5Si6O21(OH)7 (Fig. 1),
was identified in experiments on a hypothetical (Ti,Zr,P)-
free end-member of ellenbergerite in the simple chemical
system MgO-Al2O3-SiO2-H2O by Schreyer et al. (1986;
see also 1987, 1991). This Mg analogue of CaMg-pum-
pellyite was synthesized from a gel of the ideal compo-
sition 5MgO:2.5Al2O3:6SiO2 at 50 kbar and 700 8C in the
presence of excess H2O. Preliminary P-T stability rela-

tions presented by Schreyer (1988) indicated that Mg-
MgAl-pumpellyite is a high-pressure phase, stable at
pressures above 37 kbar and temperatures between about
4008 and 800 8C. Its low-T limit is marked by a break-
down reaction to talc 1 Mg-carpholite 1 chlorite, which
has been bracketed by reversal experiments (Schreyer et
al. 1991). Schreyer also determined that the high-T sta-
bility limit of MgMgAl-pumpellyite, as defined by a de-
hydration reaction to pyrope 1 kyanite 1 coesite 1 H2O,


