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Abstract: The Larsemann Hills are located on the eastern coast of the Prydz Bay in East Antarctica. Based on
large-scale geological mapping, metamorphic complex in the Larsemann Hills was found to be layered orderly in
general, and therefore, the Larsemann Group is established. The Larsemann Group is subdivided into 6 rock
formations, and the protolith formation age is the Mesoproterozoic. The group has experienced the superposition of
the Grenvillian and Pan-African metamorphism, and the metamorphic grade reached upper amphibolite facies to
granulite facies. The main structural line in the Larsemann Hills is in the NEE-SWW strain, which generally
constitutes a synclinorum structure verging to NEE. The distribution of several rock formations also shows the
gradually younging from east to west. The NNW-SSE deformation of the structural line is obviously superimposed on
the eastern Mirror Peninsula. The study shows that the Larsemann Group has suffered 6 periods of deformation,
including the early Neoproterozoic Grenvillian period (D1), the late Neoproterozoic to early Paleozoic Pan-African
periods (D2, D3, D4 and D5) and the Meso-Cenozoic extension (D6). The foliations presented in the rocks are
actually the composite foliations of both the Grenvillian and Pan-African events, and the Pan-African event is
demonstrated stronger than the Grenvillian event, which is rarely preserved in the gneisses. Constrained with both
the metamorphic age of the Larsemann Group and the intrusion time of the Progress granite, it is believed that the
D2~ D5 deformations occurred during the span of 550 ~500 Ma. Thus, both the metamorphism and deformation
features of rocks from the Larsemann Hills show that the Mesoproterozoic Larsemann Group have witnessed two
orogenies of Grenvillian and Pan-African periods, respectively, and the breakup of the Gondwana.

Key words: East Antarctica; Larsemann Hills; Larsemann Group; tectonic deformation; tectonic framework
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Fig. 1  Location of the Larsemann Hills in East Antarctica
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Fig. 3  Typical rocks of the Larsemann Group in the Larsemann Hills

(a) Dark gray thin bedded pyroxene-bearing quartzofeldspathic gneiss; (b) Migmatized garnet-biotite quartzofeldspathic gneiss; (c¢)
Magnetite-bearing pelitic-quartzofeldspathic gneiss; (d) Migmatized quartzofeldspathic gneiss; (e) Mafic granulite; (f) Fine-grained

massive gneiss
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Fig. 4 Banded magnetically mineralized pelitic-quartzofeldspathic gneiss

(a) Outcrop of argillaceous felsic gneiss formation containing magnetite; (b) Magnetite-rich bands
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Fig. 5 Structural geological map of the Mirror Peninsula in the Larsemann Hills
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Fig. 6 Deformation foliations (S1, S1-2, and S3) developed in the high-temperature metamorphic pelitic gneiss

(a) S3, S1-2 and residual early foliation S1; (b) S3 is parallel to the composite foliation formed by the superimposition of S1 and S2
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Fig. 7 Bedding folds developed in banded migmatitic gneiss and pelitic-quartzofeldspathic gneiss in the Progress Station

(a) Straching lineation; (b) Shearing folds; (c¢) Stereographic projection of deformation foliation and lineation
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Fig. 8 A-type fold group developed in a low angle ductile shear zone near the Zhongshan Station

(a and b) The A-type fold parallel to the extensional lineation in the low angle ductile shear zone ( The dark rock is mafic granulite,

and the light rock is pelitic-quartzofeldspathic gneiss) ; (¢) The extensional lineation developed in the deformed rock is parallel to the

fold axis; (d) Polar stereographic projection of foliation and lineation in the shear zone
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Fig. 9 Mineral oriented fabric of pelitic-quartzofeldspathic gneiss in ductile shear zone

(a) Schistose and columnar minerals are strongly oriented in biotite plagioclase gneiss rich in sillimanite;

(b) Ductile deformed

granitic leucosome veins, in which quartz and plagioclase are plastically deformed into strips

Qtz—quartz; Pl—plagioclase; Bt—biotite; Sil—sillimanite
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Fig. 10 Bedding folds in the banded migmatitic gneiss and pelitic-quartzofeldspathic gneiss near the Progress Station in the Larsemann Hills

(a) Banded migmatitic gneiss; (b) Pelitic-quartzofeldspathic gneiss
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Fig. 11 Leucosome veins injected along the brittle fractures of pelitic-quartzofeldspathic gneiss

(a) Leucosome veins injected along the brittle fractures; (b) Shear deformed lecosome veins
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Fig. 12 Late deformation foliation (S6) of the Larsemann Group

(a and b) Late dense cleavage in NE-NNE trending; (¢ and d) Stereographic projection of late deformation foliation ( Lower

hemisphere projection)
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