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Abstract: The fact that Proterozoic basement at Heimefrontfjella, western Dronning Maud Land, is unconformably
overlain by a maximum thickness of 160 m of Beacon supergroup sedimentary rocks and Jurassic lava flows indicates
that the basement cooled to surface temperatures during the Palaeozoic. However, apatite fission-track data from
basement rocks reveal Mesozoic ages which at Heimefrontfjella and Mannefallknausane record heating by a now
denuded, thick pile of Jurassic lava flows, formed by rifting at the beginning of Gondwana breakup. About 60 m.y.
after the initial Gondwana rifting rapid uplift of the continental margin of modern western Dronning Maud Land was
accompanied by intense block-faulting with vertical offsets up to 3 km. This Early Cretaceous event is contempora-
neous with the Cretaceous Revolution and the change of a 2 plate (W-Gondwana, E-Gondwana) transtensional/
transpressional to a 3 plate (Antarctica, Africa, South America) continental drift configuration, with large scale and
rapid formation of oceanic crust. Thinning of the upper mantle due to the extraction of voluminous basaltic melts is
inferred to be the cause of the subsequent uplift of the continental margin.
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Introduction

In this paper the first fission track data from Dronning
Maud Land (East Antarctic craton) are presented. The
fission track method on apatites from granitic basement
rocks from Heimefrontfjella and Mannefallknausane (Fig.
1) has been applied to unravel the young cooling and uplift
history of this part of East Antarctica.

Heimefrontfjella forms a 130 km long SW-NE trending
mountain range in the very SW of western Dronning Maud
Land. Outcrops are exposed about 500 km away from the
continental margin. Itis a discontinous chain of large massifs,
abrupt NW- and sometimes SE-facing escarpments and
isolated nunataks. Large NW-flowing glaciers bisect the
range into several smaller blocks. Basement outcrops are
found between elevations of about 1000 and 2700 m above
sealevel. Mannefallknausane is situated about 70 km NW of
Heimefrontfjella.

The East Antarctic craton has experienced the last oro-
genic processes in the Early Palaeozoic. The margin how-
ever has suffered a period of brittle tectonism, associated
with Gondwana fragmentation during the Jurassic. The
application of the fission track method can reveal data about
the timing and extend of the tectonic and/or thermal activity
associated with Gondwana dispersion. It will be shown that
up to the end of the Mesozoic a 500 km wide rim of the East
Antarctic craton in the area of Heimefrontfjella was tec-
tonically active and in the Cretaceous suffered intense
block-faulting.

Geological Setting

Basement rocks of Heimefrontfjella comprise a thick
sequence of Proterozoic volcano-sedimentary rocks which
have been intruded by numerous syn- and post-tectonic

felsic intrusions and many felsic and mafic dykes (Arndt et
al., 1987; Jacobs, 1991). Detailed descriptions of the
lithologies are given by Worsfold (1967), Juckes (1972),
Arndt et al. (1987) and Jacobs (1991). This succession was
metamorphosed to amphibolite and granulite grade at around
1100 Ma (U-Pb zircon ages; Arndt et al., 1991). Post-
tectonic pegmatites and little deformed granitoids revealed
ages of about 1060 Ma indicating that orogenic processes
ceased at that time.

Parts of the basement were reactivated at about 500 Ma
(Jacobs, 1991). This age correlates with the Ross-Event in
Antarctica and the Pan-African in Africa. K-Ar ages of
white mica and biotite were totally reset. Deformation
however, was rather restricted to some discrete shear zones
than to an apparent pervasive deformation (Jacobs, 1991).
The K-Ar ages indicate that the presently exposed basement
laid at a depth in excess of 10 km in the Early Palaeozoic. At
northern Heimefrontfjella the basement is unconformably
overlain by Permo-Carboniferous sandstones with a maxi-
mum thickness of 160 m between 1960 and 2300 m above
sea level (Fig. 2). The unconformity at each single locality
was a pronounced peneplain. Therefore the slightly differ-
ent elevations at each locality are designated to younger
faulting, rather than to the ancient topography. The Palaeozoic
peneplain tilts with 1 to 3° to the SE; it indicates that the
basement must have been subaerially exposed during the
Palaeozoic. Further to the SW basement is exposed up to
elevations of 2700 m.

The youngest rocks, mafic Jurassic dykes, sills and a
maximum thickness of 130 m of lava flows, record the
initiation of Gondwana breakup (e.g. White and McKenzie,
1989). The total exposed thickness of cover (sandstones and
lavas) at Heimefrontfjella never exceeds 160 m. The lavas
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shows typical “cooling-type” length histograms, whereas the upper samples of profiles B and

f confined track length measurements with respect to elevation for the
cal “mixed-type” ages; see text for discussion.

fjella. Samples for fission-track analysis were collected from three profiles A,

stograms present the results o

Fig. 1. Location map of Heimefront
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