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        Interpolated maps of surface heat flow data. A: modified from Lucazeau and Vasseur (1989), and B: interpolated from The Global Heat Flow Database: Update 2023. For more details on heat flow data extrapolation, see Annexe 1. The white dashed lines correspond to the heat zone contours, thick and thin dashed line correspond respectively to large-scale and small-scale heat flow anomaly. LFHZ : Low Frequency Heat zone, SHHZ: Sillon Houiller Heat Zone, BHZ: Burgundy Heat Zone, URHZ: Upper Rhine Heat Zone.
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        S-wave seismic tomography depth-slices at depths of 140 km based on four different S-Wave models: A: SEMUCB-WM1 (French and Romanowicz, 2014), B: GyPSuM-S (Simmons et al., 2010), C: SEMUlm (Lekić and Romanowicz, 2011), and D: Savani (Auer et al., 2014).
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        A: Gravimetry anomalies after the N80W60 and N80E0 gravimetry maps of Sandwell et al. (2014). B: Depth (km) of the Mohorovicic discontinuity modified after Cloetingh et al. (2007). The high surface heat flow areas are defined from Figure 3B. LDCR: Low-Depth Crustal Region, URG: Upper Rhine Graben, BG: Bresse Graben, LG: Limagne Grabens, LRG: Lower Rhine (Roer Valley) Graben, NAPBD. North Armorica Paris Basin Domain, RBLTZ. Rhine-Bresse-Limagne Transfer zone, NED. North ECRIS domain, SED. South ECRIS Domain. B: Depth of the LAB AvF: Avallon Fault, BF: Bray fault, CHF: Chantonnay Fault, CHoF: Cholet fault, MzF: Metz fault, NASZ: North Armorican Shear Zone, NSE: Nort-Sur-Edre fault, SANSZ: South Armorican Northern Shear Zone, SeF: Seine Fault, SF: Sarre Fault, TF: Tonnerre fault, VF: Vittel fault, NAPBD. North Armorica Paris Basin Domain, RBLTZ. Rhine-Bresse-Limagne Transfer zone, NED. North ECRIS domain, SED. South ECRIS Domain.
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        Characterization of the upper mantle flows. A: Synthetic map considering the Moho depth, the LAB depth, the tomography anomalies, the high surface temperature, the SKS splitting data and the location of lithospheric and transfer faults. B: Schematic illustration of Oligocene to present mantle flow (modified from Jolivet et al., 2022). C: Mantle flow upwellings related to the Calabrian slab (modified from Faccenna et al., 2010).
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        Two specific areas of interest showing the interaction between the fault network connectivity and the heat flow. A: the south Upper-Rhine Graben sector, B: northern parts of Bresse Graben The black dashed lines delineate areas of interest described in section 6.5. AuF: Autun Fault, AvF: Avallon Fault, EF: Epinal Fault, JTF: Jura Thrust Fault, LLF: Lalaye-Lubine fault, LSF: La Serre Fault, MMF: Montceau-les-mines Fault, NF: Nomény Fault, RBTZ: Rhine Bresse transfer zone, SF: Sarre Fault, SMF: Ste. Marie-aux-Mines-Retournemer Fault, TF: Tonnerre Fault, TiF: Tignécourt Fault, ToF: Toulon-sur-Arroux-le Creusot Fault, VF: Vittel Fault, VoF: Vosges Fault, VolF: Vologne Fault.
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        Correlation between the stress orientation / regime and the surface heat flow. Stress orientation map of the studied area is based on WSM database; (Heidbach et al., 2018), the colours and the length of the symbol indicate respectively the stress regime and the quality of stress measurements.

      

    

  
    
      Fig. 13 
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        A: Map of historical (triangles) and instrumental seismicity (rounds), with their respective intensity and magnitudes. Grey round points correspond to historical seismicity sourced from the FCAT-17 (Manchuel et al., 2018) catalogue integrating the SisFrance earthquakes database [SisFrance, BRGM, EDF, IRSN (2023)], while other round points represent data from Instrumental Seismicity Catalogue covers from the Si-Hex project (Cara et al., 2015). B: Depth and focal mechanisms of the seism. Depth of seismicity is from SisFrance earthquakes database (https://www.sisfrance.net/), and the selected focal mechanism sourced from Mazzotti et al. (2021). Traces of potentially active faults were obtained through the BDFA Database (IRSN).
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        Synthetic map showing lithospheric faults, localstrike-slip stress orientations, fault activity, surface heat flow distributions, and the occurrence of thermal and mineral springs.
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