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Motivation: Thermal evolution of the subduction interface
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Steady state temperature distribution through an established
subducting slab (i.e. forced subduction)
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T5|kn|as Metamorphlc SoIe ca. O 8 GPa 700 800 ‘C,at74 Ma Cycladic Blueschist Unit ca. 2.4-1.8 Gpa, 560-500 °C at 53-46 Ma
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West Vardar Ophiolites
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The Upper Unit: Tsinkias Ophiolite, Lamont et al., (2019) Tectonics
Metamorphic Sole, Pelagic Metasediments
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Tectonic Stratigraphy of the Tsiknias Ophiolite
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A ca. 90 Myr age discrepancy between
Ophiolite and Sole: A thermal conundrum?

e Subduction initiation in old cold oceanic lithosphere.

e Possible Heating Mechanisms to cause heating in sole:

1. Incursion of the mantle wedge following subduction
initiation

2. Shear heating on subduction interface

3. Transient heating?
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The Cycladic Blueschist Unit on Tinos

Lamont et al., (under review) Tectonics
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The Cycladic Blueschist Unit on Tinos
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Garnet chemistry
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Tinos P-T Summary: Decreasing pressure with structural depth:
Underplating coeval with extrusion in subduction channel
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Tectonic Model for the Cycladic Subduction Zonex-
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Conclusions

e SSZ Tsiknias Ophiolite formed at ca. 162 Ma to NE of Cyclades in present day co-
ordinates.

* NE-subduction initiation and metamorphic sole formation at ca. 74 Ma (in ca. 190
Ma oceanic crust protolith) ~90 Myrs after over-riding ophiolite formed.

e Heat causing metamorphism in sole derived from:
1. Possible incursion of mantle wedge following subduction initiation.
2. Shear heating on subduction interface

e Subduction interface stepped downwards as material continued to be underplated
and sole accreted to upper plate between ca. 74 and 53-46 Ma

* Arrival and attempted subduction of Cycladic-Adriatic continental margin at ca. 53-
46 Ma caused HP-LT metamorphism in the Cycladic Blueschist Unit jamming the
subduction zone, followed by Barrovian metamorphism ~25 Myrs later (Naxos).

* Geotherm in subducting plate cooled at a minimum rate of ca. 1-1.5°C /km/Myr
between ca. 74-46 Ma.

* Lawsonite breakdown shortly following peak HP conditions hydrated adjacent shear
zones, causing extensive retrogression and facilitated extrusion related exhumation.
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