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The mantle peridotites from the External Liguride Jurassic 
ophiolites preserve a subcontinental origin and are in places 
characterized by garnet-bearing clinopyroxenite to websterite 
layers. The garnet clinopyroxenites (up to 1.5 m thick) are 
composed of garnet + sodic Al-augite; rutile, graphite and Fe-
Ni sulphides may be accessory phases. The garnet websterite 
layers (thickness ≤ 8 cm) have high modal amounts of 
orthopyroxene. The garnet-bearing mineral assemblage 
yielded equilibration at ~ 1100°C and 2.8 GPa [1], which was 
followed by subsolidus decompression up to seafloor 
exhumation. According to Lu-Hf and Sm-Nd cooling ages, 
the low-P portion of this exhumation path was related to the 
Mesozoic rifting preceding continental break-up [1]. The 
clinopyroxenites may be subdivided into two groups. Group 1 
clinopyroxenites have lower mg#, Cr and Ni than Group 2 
clinopyroxenites; their  REE pattern may be characterised by 
extreme LREE depletion, weak positive Eu anomaly and 
nearly flat MREE and HREE; another set of Group 1 
clinopyroxenites displays a gradual increase from LREE to 
HREE, lacks positive Eu anomaly and has high amounts of 
Sc and V. Group 2 clinopyroxenites show variable LREE 
fractionation, positive Eu anomaly and nearly flat HREE. The 
websterites show higher mg# (similar to that of the enclosing 
peridotites), Cr and Ni, and lower Al2O3, CaO and Na2O than 
the clinopyroxenites. Their REE patterns, characterised by 
LREE depletion and lack of significant Eu anomaly, is 
subparallel at higher concentration levels to that of the 
peridotites. Garnet and clinopyroxene and graphite from the 
pyroxenite layers provided, respectively, a narrow range of 
δ18O and δ13C, close to typical mantle compositions. On the 
other hand, Sm-Nd and Lu-Hf  isotope show wide variations. 
Most garnet clinopyroxenites were likely derived from low-P 
plagioclase-rich mafic cumulates and underwent an partial 
melting in the garnet stability field, whereas a high-P 
cumulus process has been inferred for the origin of some 
Group 1 clinopyroxenites. Two major hypotheses may be 
formulated for the websterite petrogenesis, i.e. recycling of 
plagioclase-poor crustal cumulates, or infiltration in the 
peridotites of partial melts derived from the nearby 
clinopyroxenites. 
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