GEOCHRONOLOGY OF THE LATE GRANITE IN THE
LARSEMANN HILLS, EAST ANTARCTICA
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Abstract: The undeformed syenogranite (“pink granite”) in the Larsemann Hills is derived from late partial melting.
Although in Broknes Peninsula a dyke of this granite crosscuts gneisses, in northern Mirror Peninsula the syenogranite
is transitional to less foliated gneisses. Zircons from two samples of the syenogranite yield 297Pb/20%Pb ages of 547
+ 9 Ma and 556 + 7 Ma by the single zircon stepwise evaporation technique. These are interpreted as the minimum
crystallisation age of this granite. Biotite from one of the two samples gives a well-defined “CAr/3%Ar plateau age of
494.4 + 1.4 Ma, which represents the cooling age for biotite of the syenogranite. Individual zircon grains from granite-
pegmatite, which intruded the syenogranite, yield a 297Pb/296Pb age of 531 + 8 Ma. 40Ar/3%Ar analysis of biotite from
the same sample displays a well-defined plateau age 0f 485.8 £ 0.6 Ma. The age results demonstrate a complex “Pan
African thermal event”, from partial melting to eventual cooling in the Larsemann Hills.
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Introduction

The Larsemann Hills, Prydz Bay, East Antarctica (Fig. 1),
mainly consist of low pressure granulite facies gneisses
together with minor undeformed granites. K-Ar ages (405
Ma and 504 Ma) for the metamorphic rocks from this area
(Picciotto and Coppez, 1963; Ravich et al., 1965) appear to
postdate the high-grade metamorphism. An approximate

- Rb-Sr whole-rock isochron for the metapelites in Prydz Bay

yields an age of 560 + 70 Ma (Sheraton et al., 1984). No age
result has been obtained for the undeformed granites in the
Larsemann Hills. They have been correlated with the Land-
ing Bluff granites (Stiiwe et al., 1989), whose age is about
500 Ma (Tingey, 1981; Sheraton and Black, 1988).

Dating of the late granites in the Larsemann Hills is a
further step to establish the chronotectonic framework of
this region.
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Fig. 1. Map showing the location of the Larsemann Hills. LH:
Larsemann Hills, RG: Rauer Group, VH: Vestfold Hills.

Analytical Method

Because extensive isotopic resetting occurred in the Pre-
cambrian basement of East Antarctica, the single zircon
stepwise evaporation technique is adopted in this study to
determine crystallisation ages. This technique was estab-
lished by Kober (1986, 1987). Shortly afterwards, Liu and
Zhao (1988) introduced the technique into the Laboratory of
Isotope Geochronology, Institute of Geology, Chinese
Academy of Geological Sciences. They demonstrated that
207pp/206Ph age measured by the single zircon stepwise
evaporation technique can be consistent with that obtained
by the U-Pb conventional method (Kober, 1986, 1987; Liu
and Zhao, 1988; Liu et al., 1990). Even if a zircon sample
has suffered serious radiogenic lead loss, the single zircon
stepwise evaporation technique yields a reasonable
crystallisation age (Liu and Zhao, 1988).

A Finnigan MAT-261 mass spectrometer was used as the
thermal emission mass spectrometer and a Secondary Elec-
tron Multiplier was used as the ion beam detector. For
determination of the 207Pb/2%Pb age of individual zircon
grains, the linearity of the SEM detector system was moni-
tored by daily analyses of the NBS 982 standard. The
integration time for every mass peak is 8 seconds. Each
block of data consists of 8 scans, but only 7 scans are used
in the sum of a block. Mathematical treatment of the ana-
lytical results and the decay constants used in this study are
the same as Kober (1986, 1987), Liu and Zhao (1988), and
Liu et al. (1990); but only the analytical data of the last
evaporation step for each zircon grain are adopted in 297Pb/
206pp age frequency histograms on account of the advantage
of this technique.

The 4°Ar/3%Ar method is also used here, to date biotites
from a late granite and a granite-pegmatite. All the samples
were irradiated in the core of the facility H4 of 49-2 reactor
in Chinese Academy of Atomic Energy Science. Irradiation
duration is 59.7 hours. Incremental heating experiments
were performed on a MM-1200 mass spectrometer. The
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