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        U-Pb LA-IC-PMS geochronological results and chondrite-normalized REE for monazite from sample AR736. (A) Tera-Wasserburg plot of monazite U-Pb results for the Bellachat micaschist (AR736). (B) Weighted averages of 207Pb-corrected dates diagram as function of monazite textural location. Error ellipses and uncertainties are ±2σ level. (C) Monazite trace element data from sample AR736. REE patterns normalized to chondrite values from McDonough and Sun (1995). (D) Plots of Y content and DyN/LuN ratios vs. 207Pb-corrected dates diagram. Bt-Ms: monazite in biotite-muscovite layers; St: monazite in fractures affecting staurolite cores; Pl: monazite in plagioclase inclusion.
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        Summary of the main metamorphic mineral sequence and P–T paths of the studied samples. (A) Reconstructed P–T paths for samples AR736, see text for details. (B) Simplified petrological model for sample AR736 showing the garnet and staurolite evolutions and their relationships with the metamorphic stages, crystallisation of monazite (in orange) and ages: (1) Nucleation and crystallisation of garnet and staurolite along the prograde path and incorporation of inclusions near the peak of pressure; (2) beginning of decompression path and peak of metamorphism associated with staurolite resorption, garnet slight resorption and crystallisation of monazite starting at 330 ± 6 Ma; (3) Garnet breakdowns and monazite crystallisation continues. Dextral shearing partially or totally recrystallized older monazite grains assisted by aqueous fluids until 305 Ma. The staurolite rims crystallize around staurolite cores and in its fractures, biotite is chloritized and garnet incorporates MnO. (C) Reconstructed P–T paths for samples AR14, see text for details. (D) Simplified petrological model for sample AR14 showing the garnet evolution and its relationships with the metamorphic stages, crystallisation of monazite and ages: (1) Nucleation and crystallisation of garnet along an unknown prograde path and incorporation of inclusions; (2) beginning of decompression path associated with intra-crystalline diffusion in Grtcore and Grtmantle followed by Grtrim1 crystallization. Staurolite and monazite may start to crystallize; (3) Temperature increases, leading to the crystallization of sillimanite and Grtrim2 and to the hypothetical breakdown of staurolite. (4) Garnet incorporates MnO and biotite is chloritized. Monazite recrystallization is assisted by dextral shearing and aqueous fluids throughout the entire decompression path.
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        Pressure − Temperature phase diagram constructed for the sample AR14 and contoured with compositional and modal isopleths. Bulk composition used is available in Table 3. (A) P–T mineral assemblage diagram with main reaction curve highlighted. Mb, Mc and Md mineral assemblage stability fields are in bold. (B) Si apfu isopleths of muscovite and Ti-in-Bt thermometry results. (C and D) Xalm, Xgrs, Xprp and Xsps isopleths of garnet. Dotted arrow represents the rough path inferred from garnet compositions in Tables 1 and 2.
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        Results of the Qcmp
 factor of Grtcore and Grtmantle for the garnets presented in Figure 4. Compositional values used for the calculation are given in Table 2.
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        Chemical profiles of the garnet grains presented in Figure 6. Fig. 8: WDS maps of Y content and profiles in garnet from samples (A) AR736 and (B) AR14. Locations of LA-ICP-MS analyses in garnet and garnet REE patterns normalized to the chondrite values of McDonough and Sun (1995) from samples (C) AR736 and (D) AR14.

      

    

  