Ultramafic rocks at the Isua supracrustal belt and East Pilbara Terrane

1. The University of Hong Kong 5. Geological Survey of Western Australia

e g DO are crustal cumulates, not slices of early mantle

4. Louisiana State University

Poster ID: EGU2020-6395

wzwo@nkene  J1awel Zuo', Alex Webb', Jason Harvey?, Peter Haproff®, Thomas Mueller’, Gary Byerly*, Arthur Hickman®, Qin Wang®

Isua supracrustal belt dunites have been dominantly inter-
preted as depleted mantle slices. Mantle rocks that juxta-

The timing of the onset of plate tectonics is uncertain. Dominant interpretations
range from the late Paleoarchean (~3.2 Ga) to Neoproterozoic (~0.8 Ga).
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Isua supracrustal belt (~3.8-3.6 Ga, SW Greenland) stands out as the only >3.2 Ga
terrane that has mostly been proposed as representing early subuction zones in
plate tectonic settings.
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We investigate photomicrographs, whole-rock major and trace geochemistry, and | .
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spinel geochemistry from ultramafic rocks of Isua supracrustal belt and East Pilbara %
Terrane to explore their origins. lava and/or
If they are not consistent with mantle-origins, or they can be viably interpreted :ﬁﬁ:ﬁgﬁfgﬁ;ﬁﬁ:ﬁonal . cumulates
as crustal ultramafic rocks (e.g., cumulates), then plate tectonics is not required transition into lower crust and mantle

to interpret their origins. partial convective crustal overturn

Geological maps of the study areas and sample locations
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Findings:
« 3 4 1) geochemistry of Isua and Pilbara ultramafic samples are similar, and are more enriched in incompat-
O s ible trace elements than most of the depleted mantle rocks;
S . . .
5 g 2) spinels of Isua and Pilbara ultramafic rocks show moderate to high Cr# and low to moderate Mg#,
< 7 S : . . . .
Layered Intrusions which are inconsistent with the depleted manlte rocks;
Abyssal 3) Pilbara samples show cumulate textures;
o | eriaottes . . . . . .
& - Spinels from 4) Isua and Pilbara ultramafic samples show co-genetic relationships with local supracrustal rocks.
D k et al. (1988 . . . . . . . . . .
A ymelcetal (1958 These findings indicate a cumulate origin, and are incompatible with a mantle origin. Therefore, plate
o : : : : tectonics 1s not required to explain these rocks.
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Mg# Future targets: geochemical modeling to check whether refertilization to depleted mantle rocks could

M produce the whole-rock and spinel geochemical patterns observed in Pilbara and Isua samples.



