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Lithospheric mantle, asthenosphere, slab and crustal contribution in petrogenesis of Eocene to Miocene volcanic rocks from the west Alborz Magmatic Assemblage, SE Ahar, Iran
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Supplementary Figure S1. U-Pb zircon ages from the Cenozoic magmatic rocks of NW Iran and Armenia. 
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Supplementary Figure S2. Photomicrographs of the selected thin sections from the study area volcanic rocks. (a), (b) and (c) represent subalkali basalts-andesites. (d) and (e) represent A-type (trachytic) rocks. (f)  Show high-Nb basalts. (g) is an adakitic rocks. (h) is a high-K basalt (see high-K basalt-section in Discussion) from SE Ahar. (a) Porphyritic texture. Cpx+Pl+Opx+ Opaque (i.e., Fe-Ti oxides) phenocrysts in a groundmass composed of glass and fine grained Pl+Cpx+Opaque (sample No. A2-54), (b) inequigranular, mainly medium grained texture (i.e., hypabyssal or subvolcanic texture). Pl+Cpx+Opx+Opaque crystals (sample No. A2-81) (c) porphyritic texture. Pl+Opx+Cpx  +Opaque phenocrysts in a groundmass composed of glass and fine grained Pl+Cpx+Opaque (sample No. A2-23), (d) porphyritic texture. Pl+Amp±Ol phenocrysts in a groundmass composed of glass and fine grained feldspar (sample No. A2-71), (e) porphyritic texture. Pl+Alk.Fld+Cpx phenocrysts in a groundmass composed of glass and fine grained feldspar (sample A2-45) (f) porphyritic texture. Pl+Ol+Opx+Cpx+Phlo+Opaque phenocrysts in a groundmass composed of glass and fine grained Pl+Cpx+Opaque (sample No. A1-35), (g) porphyritic texture. Fld+Qz+Amp±Bt  phenocrysts in a groundmass composed of glass, quartz and feldspar (sample No. A2-39). (h) porphyritic texture. Pl+Cpx phenocrysts in a groundmass composed of glass and Pl+Opaque (sample No.A3-15). 
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Supplementary Figure S3. Inherited U-Pb zircons ages for SE Ahar volcanic rocks.  
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Supplementary Figure S4. Zr versus selected major and trace element variation for the volcanic rocks from the study area. See text (section 5.a. for discussion).
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Supplementary Figure S5. Normalized trace element patterns of the suubalkali basalts-andesites from the study area are comparable with the typical subduction related settings. (a) Active continental volcanic rocks are from Cong Lai et al. (2015) and (b) Island arc volcanics are from Wang et al. (2018). Primitive mantle values are from Sun & Mc Donough (1989).   
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Supplementary Figure S6. Mafic rocks from the study area including subalkali basalts-andesites, HNBs and one low-K basalt and one high-K basalt are shown on a Sm/Yb versus Sm plot that demonstrate mantle partial melting modelling for spinel and garnet bearing lithologies. Models are adopted from (Aldanmaz et al., 2000). DMM are from the compilation of McKenzie & O’Nions (1991, 1995); PM, N-MORB and E-MORB compositions, are from Sun & Mc Donough (1989).  Melt curves obtained using the non-modal batch melting equations of Shaw (1970). 
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