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Pacific-type orogeny: From ocean to mantle
convener:Inna Safonova(Novosibirsk State University), Tatsuki Tsujimori(Tohoku University), Yukio
Isozaki(東京大学大学院総合文化研究科広域科学専攻広域システム科学系, 共同), Tsuyoshi Komiya(Department
of Earth Science &Astronomy Graduate School of Arts and Sciences The University of Tokyo)
Thu. May 24, 2018 5:15 PM - 6:30 PM  Poster Hall (International Exhibition Hall7, Makuhari Messe)
Pacific-type convergent margins (ocean - continent) and their related orogenic belts exist/form over
subduction zones, which are the only ways to deliver surface materials to the deep mantle. Pacific-type
orogens keep records of the evolution of paleo-oceans, formation and transformation of continental
crust at their active margins, and generation of hydrous-carbonated plumes in the mantle transition
zone (MTZ) and its related intra-plate magmatism. An approach linking paleo-oceans, active margins and
plume magmatism stands on three "whales": the model of Ocean Plate Stratigraphy (OPS), the
parameters of active convergent margins and the model of hydrous-carbonated plumes. The OPS model
was created by many detailed studies of western Pacific, in particular Japanese, accretionary complexes;
it allows recognizing different oceanic plates within one paleo-ocean and evaluating their sizes and ages.
Pacific-type convergent margins are places of major continental growth by island-arc juvenile
magmatism and accretion, but they are also places of strong plate interactions and crust destruction.
There are two contrast types of those margins: accreting ones accompanied by the formation of
accretionary complexes, and eroding ones accompanied by the tectonic and subduction erosion of
accretionary wedge, fore-arc prism and volcanic arc. The materials of oceanic and continental crust,
which are eroded at Pacific-type convergent margins, can accumulate in the MTZ and affect mantle
conditions. All those processes, the subduction of hydrated and carbonated oceanic crust, the
destruction of continental crust at eroding margins, and the accumulation of mafic and sialic materials in
the MTZ can synergistically trigger the generation of hydrous-carbonated mantle plumes in the MTZ,
mantle melting and upwelling, and intra-plate continental magmatism. We welcome papers on results
from Pacific-type orogenic belts worldwide and from Archean to Cenozoic ages.
 

 

Geological comparison between three Eoarchean
supracrustal complexes: the Isua Supracrustal Belt,
southern West Greenland, Nulliak supracrustal rocks,
Labrador, and Nuvvuagittuq supracrustal belt, northern
Quebec
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The early Earth is one of the most interesting issues and unsolved themes in the history of the Earth.
Especially, the tectonics, surface environment and life on the early Earth are attractive to not only
geologists but also biologists and planetary physicists. Although the oldest crust, whose age is up to
4.03 Ga, is preserved in the Acasta Gneiss Complex, it comprises only granitic gneiss with little amount
of metabasite. Therefore, only three Eoarchean geologic terrains of the Isua Supracrustal Belt (ISB),
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southern West Greenland, Nulliak supracrustal rocks (NSR), Labrador, and Nuvvuagittuq supracrustal belt
(NSB), northern Quebec may provide the information of the tectonics, surface environment and life on
the early Earth. We will present geological and geochemical review of the three geologic complexes, and
comparison among them. 
 
The ISB is one of the best places for studying the environment and life in the Eoarchean because the
supracrustal rocks underwent relatively low-grade metamorphisms from the upper greenschist to
amphibolite facies condition, and weak deformation. Komiya et al. (1999) showed the northeastern part
of the belt comprises fourteen subunits bounded by layer-parallel faults, which have similar
lithostratigraphy from basaltic rock through chert to mafic clastic sedimentary rock in ascending order
to each other. Its geological and lithostratigraphic similarity to modern accretionary complexes allowed
us to suggest the ISB originates from ancient accretionary complex, and imply that plate tectonics was
in operation even in the Eoarchean. However, Nutman and colleagues proposed that the ISB comprises
three units with different tectonothermal histories, and also suggested that carbonate rock and chert
were formed in shallow-water environment because of occurrence of stromatolite. Last year, we updated
our geological map to solve the inconsistency between the groups. The results seem to be still consistent
with our interpretation. 
 
The NSB contains ultramafic rocks, mafic rocks, banded iron formation (BIF), chert, conglomerate,
gabbroic and felsic intrusions. Previous work subdivided the mafic and ultramafic rocks into three groups
of High-Ti, depleted Low-Ti and enriched Low-Ti Ujaraaluk units based on their TiO2 contents and REE
patterns, and considered that they are conformably piled up in ascending order. In addition, the
ultramafic rocks were considered as sills. Recent our geological survey suggests that the belt contains
many fine-grained felsic and pegmatitic intrusions in addition to those rocks, and that the ultramafic
rocks originate from volcanic rock because they conformably underlie the BIF. The geochemical
difference was derived from later alteration due to the intrusions. The conglomerate may originate from
the deformed felsic intrusions. 
 
The NSR contains ultramafic rock, mafic volcanic rock, chemical sedimentary rocks of BIF, chert and
carbonate rock, and clastic sedimentary rocks of pelitic rock and conglomerate, and were intruded by
over 3.9 Ga orthogneiss (Iqaluk Gneiss). Some Nulliak supracrustal belts comprise fault-bounded subunits
of mafic/ultramafic rocks, chemical sedimentary rocks and clastic sedimentary rocks in ascending order,
similar to the lithostratigraphy and geological structure in modern accretionary complexes. Ophiolite
sequence from ultramafic rock through layered gabbroic rock to fine-grained amphibolite and
sedimentary rock is present in the Shuldham Island. The geological structures suggest that it was also an
Eoarchean accretionary complex. 
Geological and lithostratigraphic difference among the three geologic terrains suggests that they were
formed in different tectonic settings. The combination of three areas allows us to more comprehensively
understand the tectonics, surface environment and organisms in the early Earth.


