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Abstract: Osumilite-sapphirine-garnet-sillimanite-alkali feldspar-quartz-phlogopite-bearing granulites from Mt.
Riiser-Larsen, Enderby Land, East Antarctica contain evidence for the early stability of sapphirine-alkali feldspar-
quartz. This assemblage is later replaced by osumilite-garnet-sillimanite, but armoured relics of sapphirine enclosed
in garnet or sillimanite remain. The reaction textures preserved in these rocks and the delicate sapphirine-quartz-
orthopyroxene (11 wt% Al,O3) symplectites after cordierite, described previously from the same locality, indicate
anincrease in pressure, and temperature, late during, or after, the tectonic event (or events) that coincide with the very
high temperature (>1000°C) granulite facies metamorphism. It is suggested that the textures developed in a separate,
second heating event caused by intraplating of gabbro-anorthosite plutons, probably above the present level of
erosion. This inferred magmatic event reheated and further buried the underlying supracrustal section without causing
any penetrative deformation. Because of this lack of deformation, and the exceptionally dry conditions during
reheating, reaction textures bearing witness to the pressure- temperature history of the rocks were preserved.
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Introduction

The regional occurrence of osumilite (Os) in magnesian
metapelites of Archean age from the Napier Complex,
Enderby Land, East Antarctica has been attributed to the
unusually high temperature (900-1050°C) and essentially
dry metamorphic conditions experienced by these rocks
(Sheraton et al., 1980, 1987; Ellis et al., 1980; Ellis, 1980;
Grew, 1980, 1982). The mineral assemblages orthopyroxene
(Opx) - sillimanite (Sil) - quartz (Qtz), sapphirine (Spr) -
quartz, and spinel (Spl) - quartz all have been found asso-
ciated with osumilite. These assemblages are stable outside
the stability field of cordierite (Crd) + garnet (Grt) + silli-
manite and indicate pressure conditions of greater than 10
kbar at 1000—-1050°C (Hensen and Green, 1973; Bertrand et
al., 1991; Hensen and Harley, 1990). For the entire high
grade terrane pressure estimates at the peak of metamorphism
vary from 6 to 12 kbar. The P-T conditions and possible P-
T path(s) for the Napier granulites are reviewed in Harley
and Hensen (1990).

Corona textures and symplectites are common in the
Napier granulites. The reason for their formation and pres-
ervation lies in the very dry conditions, which restrict cation
diffusion distances, during metamorphism and subsequent
cooling. Most of these reaction textures are consistent with
their formation during near-isobaric cooling, but some,
including the ones described in this paper require a 1-2 kbar
pressure increase and may have formed in a separate heating
event.

The samples described in this paper are from Mt. Riiser-
Larsen which is located on the high pressure side of the
(estimated) 7 kbar isobar in the isobar map of the Napier
Complex (Harley and Hensen, 1990; Fig. 12.3c¢).

On the basis of reaction textures preserved in the granu-
lites, we deduce that osumilite is formed by the breakdown
of sapphirine, K-feldspar and quartz according to the reac-
tion Spr + Kfs + Qtz = Os + Grt + Sill. The position of this
reaction in the petrogenetic grid K,O - FeO - MgO - Al,0O;
- SiO, (KFMAS) is re-evaluated. The osumilite formed
either early during cooling or as a result of a second heating
event, possibly at slightly higher pressure.

We suggest the heat source for the metamorphism may be
an extensive intraplate composed of gabbro-anorthosite
plutons above the present level of erosion. Intrusion of 2-6
km of plutonic rocks at mid crustal levels can explain both
the required increase in temperature and the inferred increase
in pressure of 1-2 kbar that accompanies heating.

Geological Setting

The osumilite bearing granulite samples described in this
study were collected by Dr. Masao Asami (JARE 29, 1987-
1988) from the north-western side of Mt. Riiser-Larsen
(66°47' S, 50°42' E) Enderby Land, East Antarctica. The
locality is in a small area of pelitic gneiss and quartzite
(arrowed Pe) immediately south of a prominent mafic dyke
(marked D) on the map in Makimoto et al. (1989; Fig. 2).
Associated interlayered rocks include two-pyroxene, mafic
granulites, orthopyroxene or garnet bearing felsic gneisses,
quartzites with sapphirine-quartz * orthopyroxene * garnet
and spinel-quartz and meta-ironstones with magnetite-quartz-
orthopyroxene + clinopyroxene (see Makimoto et al., 1989;
Motoyoshi and Matsueda, 1984; for further details). Grew
(1982) reports metamorphic pigeonite (inverted) from this
area.

Samples MA 88022018-1 and 88022010-2 (hereafter re-
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