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Regional Metamorphism of the Isua Supracrustal Belt (3.8Ga): Estimate of Archean

Geothermal Gradient and Carbon Cycle
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The 3.7-3.8 Ga Isua Supracrustal Belt (ISB), Southwest Greenland, constitutes the oldest accretionary complex on Earth. De
tailed microscopic and microprobe analyses reveal that the west side of ISB comprises metamorphic facies ranging from low t
high amphibole facies, which record the Archean geothermal gradient at a subduction zone. Using an isochemical phase diagre
(pseudosection), compiled through bulk compositions of ISB, suggests that the geothermal gradient at ISB is an intermediate P/
type in the Archean, whereas high-P/T in Phanerozoic. The shift of the geothermal gradient may reflect the geothermal secul:
variation of the Earth.

Plate tectonics plays a key role in the carbon global cycling. It has been reported that the less metamorphosed 3.1Ga Arche:
MORSB in Pilbara Craton, West Austlaria, contain 30 vol% of carbonate minerals in average, formed under the mid-ocean ridge
hydrothermal carbonation reaction with the £fich Archean seawater. On the other hand, the 3.8Ga Archean MORB in the
study area, highly metamorphosed under subduction zone, rarely contain carbonate minerals. Comparing the estimated Arche
geothermal gradient and stability fields of carbonate minerals of metabasite in the study area, protolith of which is MORB, sug-
gests that most of carbonate minerals in the oceanic crusts cannot be stably dragged into the mantle under the Archean geother
gradient at the subduction zone even though the oceanic crusts are carbonated up to containing 30vol% of carbonate minera
Moreover the modal abundance of carbonate minerals in the MORB decreases according to the increasing metamorphic gra
raging from greenshist to middle amphibole facies in the northeast of ISB, which implies that the carbonate minerals must hav
been formed prior to being subducted at the convergent boundary. Based on these evidences, almost all of carbonate miner
trapped in the oceanic crusts could have returned to the surface at the subduction zone in the Archean even though the Arche
oceanic crusts are highly carbonated.
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