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to produce basaltic magmas, leaving behind residual perido-
tites. This process builds new oceanic lithosphere and consti-
tutes one of the major heat and mass transfers on Earth. As
such, the oceanic lithosphere offers unique—but complex—
insights into our planet’s dynamic interior.

For decades, petrologists and geochemists have emphasized
the importance of decompression melting and the contribution
of subducted, recycled materials in the mantle source. While
these early works have shaped our understanding of basalt
genesis, they often overlook the lithosphere’s role as a reac-
tive filter. Field observations from fossil oceanic lithosphere === . .
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tions by combining analytical data and numerical simulations. into the mantle during subduction—one of the most striking expressions of plate tectonics.

The Bay of Islands Ophiolite Complex (BOIC) is among the world’s best pre-
served ophiolites and an iconic locality for early magma chamber models.
However, the ophiolite has remained relatively underexplored in light of mo-
dern analytical and numerical techniques because of its difficult access.

This work led by R. Tilhac (CNRS, Géosciences Montpellier) is based on a colla-
boration with H. Henry (GET, Toulouse) and J. Bédard (Geol. Survey of Canada),
following the latter’s initiative to revive the study of this ophiolite with logistical
support from the Geol. Survey of Newfoundland. It focusses on the ophiolite’s
North Arm Massif where evidence of boninitic underplating documents poly-
staged evolution of the crust-mantle transition zone. The interest of this work
is (1) to leverage the peculiar signature (e.g., Ti-poor) of the magmas involved
to geochemically track the consequences of their migration, and (2) to benefit
from lateral variations in the extent of preservation of the original (i.e. tholei-
tic) lithosphere. It represents a unique opportunity to get insights into tecto-
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Project 1 - G. Gonnet (M1 AWARE-Earth / Géosciences Montpellier)

Petro-geochemical characterization of primitive boninitic cumulates
The formation of magmatic harzburgites is a puzzling expression of boninitic underplating
in BOIC. While harzburgites are typically interpreted as residual mantle rocks after partial
melting, field evidence here indicates that they crystallized as cumulates within dykes and
sills. The presence of reaction rims, clusters and trails of pyroxenes further suggests that
fragments of the variably reacted host rocks were detached and entrained by magmatic
flow. This project aims to provide a complete petro-geochemical characterization of these
cumulates to better understand their formation in light of thermodynamic modeling.
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Geospeedometric study of gabbroic assimilation by boninitic melts The area of interest (in yellow) shows tholeitic gab-
Plagioclase peridotites are a pervasive product of the partial assimilation of tholeitic gab-  bros variably preserved during boninitic underplating.
bros by primitive boninitic melts. In BOIC, these exceptionally fresh rocks preserve sodic
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