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Late Proterozoic juvenile arc metatonalite and adakitic granitoids
in the Sgr Rondane Mountains, East Antarctica
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Late Middle Proterozoic to early Late Proterozoic granitoids are scattered throughout the Dronning Maud Land, which lies
between 20° W and 45° E in East Antarctica. Recently, the geochronological similarities between the granitoids in western and
central Dronning Maud Land have been clarified, with age data being concentrated in the range 1200-1050 Ma (e.g.,
Grantham et al., 1995, 2011; Groenewald et al., 1995; Jacobs et al., 1996; Board et al., 2005). Moreover, on the basis of the
data from Mikhalsky and Jacobs (2004) and Grantham et al. (2011), the rocks can be categorized primarily as high- to
medium-K series calk-alkaline granitoids. However, these characteristics of granitoids may not continue into the eastern part
because a huge granitic pluton, which composed of metatonalite, in the Sgr Rondane Mountains at the eastern Dronning Maud
Land exhibits a younger solidification age of 960-920 Ma (Takahashi et al., 1990; Shiraishi et al., 2008) and geochemical
features similar to those of low-K Archean tonalite-trondhjemite—granodiorite (TTG) associations (Ikeda and Shiraishi, 1998).
The existence of this granitic discontinuity has been postulated by a previous study (e.g., Jacobs et al., 2008); however, the
cause of the discontinuity has not been clarified to date. In this study, we explore this discontinuity on the basis of a detailed
examination of the metatonalite in the Sgr Rondane Mountains.

We obtained significant data on lithological and geochemical investigations and some U-Pb SHRIMP zircon dating
throughout the area of the metatonalite. Metatonalite is dominant over roughly 100 x 20 km? area in the southwestern end of
the mountain range and is classified into five lithologies: gneissose Bt—Hbl metatonalite, weak gneissose Hbl-Bt metatonalite,
Hbl metagabbro, Hbl-Bt tonalitic gneiss, and Bt metatonalite. The gneissose Bt—Hbl metatonalite is the main lithotype widely
distributed over this area, which is geochemically categorized as low-K tholeiitic granitoid. Petrological studies suggest that
the tholeiitic magma was derived from low-K basalt melting at the crustal depth, and the most plausible tectonic setting is a
juvenile oceanic arc. The other four metaplutonic rocks are scattered as stocks or small intrusions in this area. They are
geochemically regarded as calc-alkaline adakites related to oceanic slab melting. U-Pb SHRIMP zircon ages of the tholeiitic



metatonalite are concentrated at 998-995 Ma, whereas the calc-alkaline adakitic rocks are younger and divided between ages
945-920 Ma and 772 Ma. We believe that the tholeiitic metatonalite was formed first as a juvenile arc component between
998-995 Ma, followed by adakitic magmatism and oceanic slab melting at 945-920 Ma and 772 Ma. This Late Proterozoic
tholeiitic granitoid is not distributed in the western to central Dronning Maud Land. Moreover, the exposure of an adakitic
equivalent continues at the father eastern side of the Sgr Rondane Mountains. This suggests that the tectonic framework of the
Sgr Rondane Mountains, eastern Dronning Maud Land, is different from the western to central Dronning Maud Land. Our
results would provide a constraint on the geological history of Dronning Maud Land during the late Middle Proterozoic to
early Late Proterozoic.

References

Board, W.S., Frimmel, H.E., and Armstrong, R.A., Pan-African tectonism in the western Maud-Belt: P-T-t path for high-
grade gneisses in the H.U. Sverdrupfjella, East Antarctica. Journal of Petrology 46, 671-699, 2005.

Grantham, G.H., Jackson, C., Moyes, A.B., Groenewald, P.B., Harris, P.D., Ferrar, G., and Krynauw, J.R., The tectonothermal
evolution of the Kirwanveggen—H.U. Sverdrupfjella areas, Dronning Maud Land, Antarctica. Precambrian Research 75, 209
230, 1995.

Grantham, G.H., Manhica, A.D.S.T., Armstrong, R.A., Kruger, F.J., and Loubser, M., New SHRIMP, Rb/Sr and Sm/Nd
isotope and whole rock chemical data from central Mozambique and western Dronning Maud Land, Antarctica: Implications
for the nature of the eastern margin of the Kalahari Craton and the amalgamation of Gondwana. Journal of Asian Earth Science
59, 74-100, 2011.

Groenewald, P.B., Moyes, A.B., Grantham, G.H., and Krynauw, J.R., East Antarctic crustal evolution: geological constraints
and modeling in western Dronning Maud Land. Precambrian Research 75, 231-251, 1995.

Ikeda, Y., and Shiraishi, K., Petrogenesis of tonalitic rocks from the Sgr Rondane Mountains, East Antarctica. Polar
Geoscience 11, 143-153, 1998.

Jacobs, J., Bauer, W., Spaeth, G., Thomas, R.J., and Weber, K., Lithology and structure of the Grenville-aged (~1.1Ga)
basement of Heimefrontfjella (East Antarctica). Geologische Rundschau 85, 800-822, 1996.

Jacobs, J., Pisarevsky, S., Thomas, R.J., and Becker, T., The Kalahari Craton during the assembly and dispersal of Rodinia.
Precambrian Research 160, 142—-158, 2008.

Mikhalsky E.V., and Jacobs J., Orthogneisses in central Dronning Maud Land, East Antarctica: their origin and tectonic setting.
International GeoMaud expedition of the BGR to central Dronning Maud Land in 1995/96 - Geological results. In: Paech H.-J.
(Ed.), Geologisches Jahrbuch. 96 B, 49-76, 2004.

Shiraishi, K., Dunkley, D.J., Hokada, T., Fanning, C.M., Kagami, H., and Hamamoto, T., Geochronolgical constraints on the
Late Proterozoic to Cambrian crustal evolution of eastern Dronning Maud Land, East Antarctica: a synthesis of SHRIMP U—
Pb age and Nd model age data. Geodynamic Evolution of East Antarctica: A Key to the East-West Gondwana Connection. In:
Satish, K.M., Motoyoshi, Y., Osanai, Y., Hiroi, Y., Shiraishi, K. (Eds.)., Geological Society of London Special Publications
308, 21-67, 2008.

Takahasi, Y., Arakawa, Y., Sakiyama, T., Osanai, Y., and Makimoto, H., Rb—-Sr and K—Ar whole rock ages of the plutonic
bodies from the Sgr Rondane Mountains, East Antarctica. Proceeding of NIPR Symposium on Antarctic Geoscience 4, 1-8,
1990.



