Goldschmidt2018 Abstract

Early Earth signatures recorded in
the source of Large Igneous
Provinces
H. RIZO , A. POIRIER , I.S. PUCHTEL , I.
VLASTELIC , B. MOINE , A. FORTE , C. NEAL , A.
SIMONETTI
1

2

4

3

4

5

6

6

1

2

3

4

5

6

Earth Science Dept., Carleton University, Ottawa, Canada
Départ. des Sc. De la Terre et de l’atmosphère, GeotopUQAM, Montréal, Canada
Dept. of Geology, University of Maryland, Maryland, USA
Laboratoire Magmas et Volcans, Université Clermont
Auvergne, Clermont-Ferrand, France
Dept. of Geological Sciences, University of Florida, USA
Dept. of Earth Sciences, University of Notre Dame, Notre
Dame, USA

Resolvable W deviations from terrestrial standards were
recently reported in rocks from two Large Igneous Provinces
(LIP): Baffin Island and Ontong Java Plateau [1]. The cause
of these deviations is still debated. It could reflect incomplete
remixing into the mantle of late accreted materials
characterized by deficits in W, and/or Hf/W fractionation in
the source of the lavas during the first 50 Ma of the Earth’s
history. The latter implies that chemical heterogeneities
present in the mantle today could date back to processes that
occurred during Earth’s accretion. Interestingly, the
distributions of reconstructed LIP eruption sites seem to
correlate with the Large Low Shear Velocity Provinces
(LLSVP) imaged through seismic tomography at the base of
the mantle. If the LIP sampled the LLSVP, then these mantle
domains could contain primitive material that has survived
remixing through convection since the first tens of Ma into
the Earth’s history. A recent study suggests, however, that the
measured W variations could have resulted from nuclear
field shift isotope fractionations induced during sample
preparation [2]. Here, we will evaluate that hypothesis and
will present high precision W isotopic compositions for LIP
rocks from the ~ 1976 Ma Onega Plateau, the ~100-130 Ma
Kerguelen Plateau and the ~68 Ma Deccan traps. We will
explore potential source regions in the deep mantle through
particle tracking in geodynamically constrained convection
simulations [3]. These findings might give us insights into the
dynamics of the mantle from the earliest stages of the Earth’s
formation till present.
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