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Melt-peridotite interaction and melt intrusion are the most important petrologic processes in creating lithological,
chemical and isotopic heterogeneities in the lithospheric mantle. Addition of mafic components can significantly
increase the compositional variability of the lithospheric mantle, however, the origin and composition of mafic
lithologies, and their significance in creating heterogeneities in the lithospheric mantle, remain poorly constrained.
Here, we present field, chemical and isotopic data on pyroxenite-peridotite mantle sequences outcropping in the
Western External Liguride ophiolitic Units of the Northern Apennines, Italy. These mantle sequences experienced
a cold decompressional tectonic evolution (Borghini et al., 2011), partially freezing chemical and isotopic
variability inherited from their deep lithospheric origin. This study aims to improve our understanding on the
origin of pyroxenites and quantifies the modification of the chemical and isotopic composition of the lithospheric
mantle by their emplacement. Pyroxenites (from websterite to clinopyroxenite) occur as cm-thick bands (up to
12 cm) parallel to the spinel-facies tectonite foliation in the host peridotites. In spite of partial subsolidus low-P
re-equilibration (spinel- to plagioclase-facies), most of the pyroxenites record chemical features inherited from a
primary garnet-bearing assemblage; this indicates that they originated from melt segregation in mantle peridotites
at high pressures (>18 kbar). Orthopyroxene-rich rims developed at the boundaries between pyroxenite and peri-
dotite, along with large poikilitic orthopyroxene in the wall-rock peridotites, indicate that the host peridotites have
interacted with melts related to pyroxenite intrusion. Mineral and bulk-rock decimeter-scale pyroxenite-peridotite
profiles reveal that the host peridotites have been significantly modified in terms of major (e.g. XMg, Al2O3, CaO)
and trace element (e.g. the REE) chemistry. In the longer profile (up to 12 cm from the pyroxenite band), the host
peridotites record an increase of LREE/MREE ratio coupled to a progressive increase of the absolute REE contents
(in bulk rock and clinopyroxenes), suggesting that a large peridotite volume has been modified by pyroxenite
emplacement via melt infiltration and melt-rock reaction. Detailed isotopic investigations were performed on
clinopyroxenes separated from pyroxenites, host peridotites and pyroxenite-free peridotites (>1m from the
pyroxenite bands). Sr and Nd isotopic compositions fall within the MORB field (87Sr/86Sr = 0.7023-0.7029;
143Nd/144Nd = 0.5134-0.5128). Remarkably, the large range in 143Nd/144Nd ratios in the peridotites, which
document the isotopic variability with and without pyroxenite emplacement (host peridotite and pyroxenite-free
peridotite) on the scale of a few meters, covers almost the entire Nd isotopic variability documented in abyssal
peridotites globally (e.g. Cipriani et al., 2004; Warren et al., 2009; Stracke et al, 2011). Our trace element and
isotopic profiles indicated that pyroxenite intrusion modified host peridotites, lowering their 143Nd/144Nd as
a combined effect of the systematic LREE enrichment (i.e. Nd/Sm increase) and radioactive decay. Sm/Nd
errorchrons defined by pyroxenite and host peridotite yield a small range of ages between 424-452 Ma (errors
<±50 Ma), predating the low-P evolution (178±25 Ma) related to rifting and opening of Jurassic Ligurian Tethys.
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