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Abstract: The Ser Rondane Mountains are underlain by a high-grade, migmatized gneissic complex, intruded by
granitic and syenitic plutonic rocks. Regional metamorphism in the granulite-facies is indicated by the common
occurrence of mineral assemblages such as Opx-Cpx-Grt-Hbl-P1l-Qtz-Ilm+Mag and Sil-Grt-Bt-Kfs-P1-Qtz-IlmtRt,
together with P-T estimates of 750-800°C and 7-8 kbar based on mineral compositions. Among the granulite-facies
rocks, some pelitic rocks contain mineral associations suggestive of prograde and retrograde episodes during the
regional metamorphism of medium-pressure type: relict kyanite, staurolite, sapphirine and gedrite enclosed in garnet
and secondary kyanite-bearing biotite aggregates embaying garnet; for the latter association 530-580°C and about
5.5 kbar are estimated. The regional metamorphism was followed by a low-pressure, contact metamorphic event as
suggested by the local development of granoblastic andalusite and cordierite in some pelitic rocks adjacent to the acid
plutonic intrusives and by the P-7 values around 550°C and 3 kbar obtained from mineral compositions. These
observations constrain the Ser Rondane P-T trajectory to a clockwise type for the regional metamorphism, and a near-
isothermal decompression path with subsequent isobaric heating during the contact metamorphism. Geochronologic
data suggest ages near 1000 Ma for the earlier, mostly granulite-facies, metamorphism and ages near 500 Ma for the

later low-P plutono-metamorphic activity after uplift.
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Introduction

The Ser Rondane Mountains (71°40'-72°30" S; 21°45'—
28°E) are one of the large inland mountain ranges in eastern
Queen Maud Land (Fig. 1). A high-grade, regional meta-
morphic complex makes up the crystalline basement of the
mountains. After the reconnaissance surveys by Belgian and
Soviet geologists (e.g. van Autenboer and Loy, 1972; Ravich
and Kamenev, 1972), most of this area was surveyed by the
25th-31st Japanese Antarctic Research Expeditions (1984—
1991), and regional geological and petrographic characters
of the complex have been studied in detail (Kojima and
Shiraishi, 1986; Asami and Shiraishi, 1987; Ishizuka and
Kojima, 1987; Shiraishi and Kojima, 1987; Grew et al., 1988,
1989a, b; Sakiyama et al., 1988; Shiraishi et al., 1988, 1991;
Asamietal., 1989, 1990, 1991; Makimoto et al., 1990; Osanai
etal.,1990,1992; Toyoshimaetal., 1991;0Owadaetal., 1991;
Tainoshoetal., 1992). Particularly interesting findings from
these studies are the well-preserved relics of kyanite and
other minerals, which testify to a complex metamorphic
history. The present paper summarizes the recent findings
on Ser Rondane petrology and discusses the metamorphic
evolution inferred from these findings.

Geological Outline

The complex is composed mainly of gneissic rocks, in
places migmatized, and intrusive granitic and syenitic rocks
(Fig. 1). The gneissic rocks are accompanied by small
metamorphosed dike rocks. The majority of the
metamorphics are intermediate rocks with subordinate pelitic

to psammitic, calcareous, acid, basic and ultramafic rocks.
They are presumed to be dominantly of sedimentary and
volcanic origin and to a lesser extent of plutonic origin.
Geological structure of the metamorphic rocks is complicated
by the combined effects of multiple folding, faulting and
migmatization.

Van Autenboer (1969) distinguished two groups of meta-
morphic rocks: Teltet-Vengen Group in the northern and
eastern parts of the mountains and Nils-Larsen Group in the
southwestern part. Unlike the former group consisting maily
of high-grade metasediments, the Nils-Larsen Group is
composed of metatonalite and associated basic, psammitic
and calcareous schists which have been metamorphosed in
the epidote-amphibolite and greenschist facies (Shiraishi et
al., 1991). The boundary between the two groups has been
considered to be an intense shear zone named the Main
Shear Zone (Kojima and Shiraishi, 1986). However, recent
studies have revealed that the tectonic boundary between
granulite-facies and amphibolite-facies metamorphic rocks
in the Teltet-Vengen Group is a more important terrane
boundary (Ser Rondane Suture: Osanai et al., 1992) (Fig. 1).
In the southwestern part of Mefjel of the amphibolite-facies
terrane, a St-Grt-Bt-P1-Qtz assemblage was found (Osanai,
unpublished data) and to the east regional granulite-facies
metamorphic assemblages occur widely.

Many of the granulite-facies assemblages show textural
and mineralogical evidence for retrograde recrystallization
of amphibolite- and greenschist-facies. An amphibolite-
facies overprint, closely related to regional migmatization,
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