
    
      Fig. 2 
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        (a) Illustrative vertical profile of the ophiolite (modified from Legeay et al., 2019). (b, c) Type I ophicalcite constituting serpentinite clasts several decimeters in size, taken in massive serpentine with different degrees of carbonation. (d) Type II ophicalcite with serpentinite clasts surrounded by a matrix of calcite and serpentine. (e) Type III ophicalcite containing different rounded clasts surrounded by calcite. cal: calcite; spt: serpentine.

      

    

  
    
      Fig. 3 
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        Polished section of (a–d) type I (A1*, B1–2*, C1*), (e) type II (D1*), and (f) type III (E1*) ophicalcites with different degrees of hematitization. The rectangle zone in (d) represents the zone of interest in Figure 5. Scale bars indicate 1 cm. (g) XRD spectra of the different rocks. cal: calcite; hem: hematite; mgt: magnetite; spt: serpentine.

      

    

  
    
      Table 1 

      Nomenclature of all calcite and serpentine phases.

      
        


	Name
	Textural characteristics
	Sample





	
C1all


	 
	 



	   C1
	Sparitic calcite pervasively replacing some serpentine
	A1*



	   C1’
	Massive vein of calcite with sparitic grains of calcite
	B1*



	   C1”
	Calcite present in the matrix replacing some serpentine
	D1*



	
C2all


	 
	 



	   C2
	Sparitic calcite grains replacing serpentine
	B2*



	   C2’
	Calcite in the matrix of the breccia
	E1*



	
C3

	Sparitic calcite next to or in the vein of massive serpentine (C3sparite)
	D1*



	
C4

	Dendritic calcite surrounding sparitic calcite C3
	D1*



	
C5all


	 
	 



	   C5
	Massive vein of calcite with sparitic grains of calcite associated to hematite
	C1*



	   C5’
	Veinlet of calcite which crosscuts all of sample E3* associated with hematite
	B1–2*



	
S0

	Mesh of serpentine and bastites
	All samples



	
S1all


	 
	 



	   S1
	Massive serpentine pervasively replaced by calcite
	B1*



	   S1’
	Clasts of massive serpentine in a vein of calcite
	B2*



	
S2

	Massive serpentine with dominant chrysotile which crosscuts all phases except C3
	D1*





      

    

  
    
      Fig. 5 
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        (a) PPL image of B2* serpentinite clast (zone of interest delimited in Fig. 3c) and (b) the associated composite X-ray map of Ca Kα (red), Cr Kα (green), Mn Kα (blue). (c–e) SEM images of the serpentine mesh from the outer to the inner zones of the clast. cal: calcite; hem: hematite; pspt: proto-serpentine; spt: serpentine.

      

    

  
    
      Fig. 7 
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        (a) A chromite grain bordered with magnetite from A1*. (b) Image in reflection of opaque minerals in B2*. (c) SEM image of a bravoite grain bordered by Ni(Fe,Co) silicate and Fe oxide in B2*. (d) SEM image of pyrite present in cores of the mesh of serpentine in B2*. (e) Image in reflection of Fe-vaesite and sphalerite and (f) some pyrite present in the cores of the mesh of serpentinite clasts in D1*. cal: calcite; chal: chalcopyrite; chr: chromite; ilv: ilvaite; mgt: magnetite; pen: pentlandite; pyr: pyrite; sph: sphalerite; spt: serpentine.

      

    

  
    
      Fig. 8 
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        (a) XPL image of D1* and (b) magnified view of the partially carbonated clast; (c) euhedral grains of calcite at the border of the S2 serpentine with (d) the associated cathodoluminescence image; (e) a grain of serpentine with euhedral and dendritic calcite at the border of the S2 serpentine with (f) the associated cathodoluminescence image. cal: calcite; spt: serpentine.

      

    

  
    
      Fig. 10 
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        Chemical compositions of the serpentines. (a) (Mg + Fe)/(Si + Al) ratio versus Mg/(Mg + Fe) noted as Mg#. (b) Al2O3 oxides versus Cr2O3. The bastites are enriched in those oxides compared to the serpentines replacing olivine. (c–f) Abundances of FeO*, NiO, Cl and F. When a value was below the detection limit of an element, it was set to 0, which explains the basal trends.

      

    

  
    
      Table 2 

      Relative proportions (%) of each Mössbauer sub-spectrum extracted from analysis of the experimental data collected at room temperature, and Fe3+/Fetot ratios (%) of the serpentine and the bulk powder.

      
        


	 
	A1*
	B2* zone 1
	B2* zone 3
	B2* (S1’)
	C1*
	D1*
	D1* (S2)
	E1*





	Serpentine Fe2+

	18
	16
	41
	63
	22
	37
	64
	25



	Serpentine Fe3+

	30
	35
	41
	28
	30
	36
	29
	39



	Chromite Fe2+

	4
	0
	5
	5
	0
	6
	6
	3



	Hematite
	0
	49
	13
	4
	48
	0
	0
	0



	Magnetite
	28
	0
	0
	0
	0
	20
	0
	0



	Maghemite
	21
	0
	0
	0
	0
	0
	0
	23



	Goethite
	0
	0
	0
	0
	0
	0
	0
	9



	
Fe3+/Fetot serpentine

	
62.7

	
50.4

	
68.2

	
30.9

	
58.0

	
49.3

	
31.3

	
61.1




	Error (2σ)
	14.2
	8.0
	14.0
	5.8
	12.4
	8.2
	5.3
	11.0



	
Fe3+/Fetot bulk

	
69.2

	
54.3

	
83.7

	
32.3

	
78.0

	
49.7

	
29.3

	
79.0




	Error (2σ)
	18.5
	13.2
	13.6
	10.1
	13.0
	11.0
	5.7
	22.0





      

    

  
    
      Fig. 11 
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        Fe3+/Fetot ratio of serpentine plotted versus bulk Fe3+/Fetot ratio of sample.

      

    

  
    
      Fig. 12 
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        δ18O against δ13C compositions of calcites from the Sivas ophiolite. The estimated temperatures of precipitation of calcite are also presented for discussion.

      

    

  
    
      Fig. 13 
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        Relative chronology of the different episodes of alteration. In grey color, are the possible scenarios for calcite C5all.

      

    

  
    
      Fig. 14 
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        Sketch of the different alteration events from the seafloor to the continent. cal: calcite; chr: chromite; chry: chrysotile; hem: hematite; liz: lizardite; mgt: magnetite; ol: olivine; px: pyroxene; spt: serpentine.
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