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Introduction

A fundamental question in Earth Sciences is the scales of heterogeneity in the Earth’s mantle. Peridotite xenoliths are that
accidentally brought to the surface by lavas provide us with a rare view of the small-scale (mm to cm) heterogeneity in the
mantle. The peridotite xenoliths found in the Hawaiian Islands can further provide a glimpse of the lithosphere above the
earths’ largest mantle plume and provide clues on how the upwelling plume reacts with the overlying lithosphere. Here we
report on the first comprehensive geochemical investigation (major - trace elements, and Hf-Os-Nd-Sr-Pb isotopes) of
peridotite xenoliths from Kauai, Hawaii. The xenoliths were collected from six onland and one submarine locations and
represent ca. 50km of north-south area coverage.

Results and Discussion
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peridotites. the 100 Ma old Pacific lithosphere. Instead, some of these

peridotites could be fragments of an ancient, depleted and
recycled oceanic lithospheric mantle that is part of the upwelling Hawaiian plume. These recycled lithospheric pieces are
brought to shallower levels (ca. 60km) within the Pacific lithosphere and are juxtaposed with in-situ Pacific lithosphere.
Similar conclusion was reached for some of the Oahu peridotites, some 300km away [1]. Our data is consistent with
replacement of the Pacific lithosphere by upwelling plume material and consistent with seismic observations [2] that argue
for large-scale erosion and replacement of the Pacific lithosphere by the Hawaiian plume, downstream from the present day
plume center, in the vicinity of Kauai and Oahu.
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