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Supercontinent formation and dispersion has been enigmatic in the Earth's history. Eurasia is one such
current supercontinent and incredible progress in the understanding of its geological evolution has been
achieved in the past decade. Earlier supercontinents in the Earth's history such as Gondwana (0.5 Ga),
Rodinia (1.0 Ga), Columbia/Nuna (2.0 Ga), Kenorland (2.5 Ga) and Vaalbara (3.1 Ga), have been the focus
of several studies, however limited information on older supercontinents has restricted an understanding
of their tectonic evolution. Antarctica and surrounding areas in Gondwana, including southern Africa, Sri
Lanka, India, Australia, are key regions for studying several important unsolved issues. In honor of the
retirement of Professor Kazuyuki Shiraishi, Director of the National Institute of Polar Research, who
developed the pioneering geological and geochronological framework of Antarctica within the Gondwana
supercontinent, we invite authors around the world to present new as well as review results on the
continental scale crustal processes and tectonic evolution that are associated with supercontinent
formation events in Earth's history. The well-studied Eurasia, Pangaea, Rodinia and Gondwana
supercontinents are of particular focus. Topics of interest include, but not restricted to, extremes in
metamorphism, P-T-d-t evolution, magmatism, and the role of fluids. We hope to provide a platform for
scientific discussions that will enlighten our understanding of the physical and chemical processes in the
continental crust that records episodes of orogenesis that contributed to the formation and evolution
of supercontinents.
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The Sor Rondane Mountains (SRM), eastern Dronning Maud Land, East Antarctica, are situated within the
Pan-African suture zone (PASZ), between West and East Gondwana, and the timing of collision event is
regarded as geological time scale from the late Neoproterozoic to early Cambrian. The reduction to pole
magnetic anomalies image around SRM suggests that major tectonic boundary represents a lineation
between PASZ and the Rayner belt in Indo-Antarctica craton. SRM is composed of northeast terrane (NE
terrane) and southwest terrane (SW terran) separated by Main tectonic boundary (MTB). MTB is cut by
the lineation between PASZ and Indo-Antarctica craton, indicating the formation of MTB should be prior
to amalgamation event of PASZ and Indo-Antarctica craton. 
 
Lithology of SW terrane consists of Layered gneiss complex and Tonalite complex bounded by Main shear
zone (MSZ). Kamei et al. (2013) reported that Tonalite complex was Neoproterozoic oceanic arc in terms
of geochemical study. In addition, Jacobs et al. (2015) obtained new geochronological date from the
western part of SRM, and they proposed Tonian Oceanic Arc Super Terrane (TOAST). TOAST is covered
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by wide area in the southern part of PASZ. Considering the tectonic background of SRM, understanding
geological evolution of the inside of PASZ is one of important subject for reconstruction of Gondwana
supercontinent. 
 
Igneous activity of SW terrane started at 1100 Ma and ceased at 700 Ma through the voluminous phase
between 1000 Ma and 900 Ma. Tonalite complex locally intrudes Layered gneiss complex around MSZ.
Layered gneiss complex consists mainly of tonalitic gneiss, amphibolite and pelitic gneiss with small
amounts of calcsilicate gneiss, charnockite, metagabbro and metadolerite. Based on field occurrence, the
tonalitic gneiss, amphibolite, charnockite, metagabbro and metadolerite would be of rocks derived from
igneous origin. The zircon U-Pb dating of Layered gneiss complex traces back to 1100 Ma although the
intrusive age of charnockite and gneissose tonalite shows 950 Ma and 920 Ma, respectively. The bulk
rock analyses for amphibolite, metagabbro and metadolerite have geochemical signature similar to
volcanic arc and/or back arc basalts. The charnockite geochemically shows tholeiitic series with arc
related signature whereas the tonalitic gneiss belongs to calc-alkaline series with adakitic character. 
 
Tonalite complex consists mainly of tonalite associated with microgabbro occurring as magmatic
enclaves (MME) and later dikes. The later dikes intrude the host tonalite and MME. The tonalite is
geochemically subdivided into tholeiitic tonalite (TH tonalite) and calc-alkaline tonalite (CA tonalite)
with adakitic features. The zircon U-Pb ages of TH tonalite are concentrated at 998 to 995 Ma whereas
CA tonalite shows younger ages from 945 to 935 Ma. MME and microgabbro dike geochemically show arc
tholeiite and back arc basin basalt, respectively. The zircon U-Pb ages show c. 990 Ma for MME and 950-
930 Ma for the dikes. Finally, tonalite dikes intruded in Tonalite complex at 770 Ma. Petrological studies
of Tonalite complex including the tonalite dike reveal that the most plausible tectonic setting is an
oceanic arc. 
 
Granitic rocks are generally produced by melting of the middle and lower crust, and hence serve as a
probe for the bulk of the continental crust. Therefore, Nd isotope data of granitic rocks give important
information for evolution of continental crust. The tonalite, charnockite, tonalitic gneiss and tonalite
dike have epsilon Nd values more than zero corrected with each intrusive age. Therefore, all granitic
rocks in SW terrane were produced by partial melting of a juvenile continental crust. Taking geochemical
investigation into account, SW terrane as a whole represents a juvenile arc crust in PASZ, and were built
during Neoproterozoic time from 1100 Ma to 700 Ma.


