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Field photographs from site 2: (1) photograph of the contact zone between the mantle peridotites and the Lherz breccias at site 2 and location of the sapphirine-bearing rocks sampling site (red star). White dotted lines underline the progressive transition existing between the Lherz body and the Lherz marble breccias. Around white dotted line n° 1, a progressive transition from the sapphirine-bearing rocks to the pure marble breccias and microbreccias was observed; (2) detailed view of the sampling site 2 and location of close up photographs 3 and 4 shown below; (3) detailed view of the left side of exposure. It consists of a pale-green to light-grey microbreccia showing a rough bedding with layers of thin-grained sandstones dipping to the south-east (dashed lines). The microbreccia contains numerous cm-sized angular clasts of variable lithologies including “micaceous hornfels” and poorly serpentinized lherzolite (white outlines, determined on thin-sections); (4) detailed view of the right side of exposure. Sandstones include numerous cm-sized angular clasts of variable compositions (white outlines). One black clast of meta-ophite is observed macroscopically (bottom right side of photograph).


    

  
    
      Fig. 5 
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Representative micrographs of Type II samples: (1) representative example of the sapphirine-bearing microbreccias (cross-polarized light; sample BCOR 68a). Note the dominant highly fractured monomineralic clasts and the calcitic cement. One fractured polymineralic clast (sapphirine + gedrite) appears in the upper central part of the picture (redrawn in the inset); (2) plurimillimetric monomineralic clast of gedrite fragmented with very few displacements between the debris (cross-polarized light; sample BCOR 68a); (3) sapphirine crystal showing corrosion gulfs infilled with calcite, surrounded by kinked vermiculite crystals displaying open cleavages (cross-polarized light; sample BCOR 68b); (4) a highly-fractured subhedral anthophyllite crystal, with calcite infill (plane-polarized light; sample BCOR 72); (5) and (6) polymineralic clasts showing the intergrowth relationships between sapphirine and gedrite (cross-polarized light; sample BCOR 68a). Abbreviations from Whitney and Evans (2010).
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Evidence of mineral fragmentation: (1) highly fractured plurimillimetric crystal of anthophyllite (left side) disaggregated into small angular pieces that fed the microbreccia (cross-polarized light; sample LHZ 7a); (2) line drawing of (1) highlighting the fragmentation of anthophyllite. Abbreviations from Whitney and Evans (2010).


    

  
    
      Fig. 10 
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Representative micrographs of the solid inclusions observed in minerals of the SBMS: (1) chlorapatite inclusion (outlined in blue) in a sapphirine crystal (reflected light; sample BCOR 68b); (2) anhydrite inclusion in a kornerupine crystal (back-scattered electron image; sample BCOR 72); (3) coalescent anhydrite and chlorapatite inclusions in an Al-bearing enstatite crystal (cross-polarized light; sample NR 94); (4) clinochlore inclusions in aluminous enstatite (plane-polarized light; sample NR 94, modified from F. Foucard, unpublished master thesis, Toulouse, 1997). Abbreviations from Whitney and Evans (2010).
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Tera-Wasserburg concordia diagram for the U-Pb dating of rutile grains from samples BCOR68a-b. Error ellipses are plotted at 2σ. The lower intercept date of 98.6 ± 1.2 Ma is also reported with an error at 2σ.


    

  
    Table 6 

Bulk-rock analyses by Monchoux (1972a): 1, 2, 3: sapphirine-bearing rocks devoid of calcite, found at an increasing distance from the Lherz body; 4, 5: sapphirine-bearing rocks with calcite. Loi: loss on ignition.



	 
	1
	2
	3
	4
	5





	SiO2
	45.30
	42.70
	37.90
	23.00
	23.60



	AI2O3
	15.30
	16.30
	19.10
	9.40
	11.10



	Fe2O3
	5.90
	6.00
	7.90
	3.50
	6.80



	MgO
	22.30
	24.60
	17.20
	14.60
	13.00



	CaO
	1.40
	3.20
	10.70
	23.90
	20.80



	Na2O
	0.80
	0.30
	1.30
	0.80
	0.10



	K2O
	0.08
	0.10
	0.80
	0.04
	0.00



	CO2
	–
	–
	–
	19.00
	15.70



	Loi
	9.20
	6.60
	4.40
	5.30
	8.90



	
	
	
	
	
	




	Total
	100.28
	99.80
	99.30
	99.54
	100.00







  
    
      Fig. 12 
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Position of the main protolith of the SBMS suggested from this study in the Pyrenean rift (red star). The geometry of the rift is redrawn after Duretz et al. (2019). The P-T conditions of metamorphism of the Upper Triassic to Lower Jurassic protolith on contact with the asthenospheric mantle deduced from this study are given with their uncertainties in the inset.
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