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Material and Methods
Thirty-two samples were collected in the Sivas-Malatya region from the localities reported in table 1 of the paper. Geographic coordinates are in Table 1 of the main paper, and geographical location are reported on the maps of Fig. 1 of the main paper. Samples considered for this study were fresh, and they were mainly collected in lava flows and domes. Seven of them were selected for age determinations using different methods, namely four and tree for K/Ar and 40Ar-39Ar, respectively. The selection was made to verify chronology of the events in absence of direct stratigraphic relationships or uncertainty in the attribution to either sub-alkaline or alkaline suite. The overall samples were analysed for major and trace elements distribution, while thirteen representative samples were selected for Sr-Nd-Pb isotopes.
K-Ar age determinations were performed at the Institute of Nuclear Research of the Hungarian Academy of Sciences. About 500 mg of fresh groundmass samples were spiked with 38Ar for the determination of 40Ar. The mass spectrometer, operating in static mode, was cleaned with conventional getter material prior to gas sample introduction. The HD-B1, GL-O, LP-6 and Asia 1/65 interlaboratory standards were used for calibration. Ages were calculated using the decay constants of
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Steiger and Jäger (1977). Analytical errors represent one standard deviation. Potassium concentrations were determined by flame photometry, and replicate analyses were reproducible within 2 %.
Three additional samples were selected for 40Ar-39Ar dating. Sample preparation and 40Ar–39Ar data collection were completed at Istituto di Geoscienze e Georisorse, CNR, Pisa (Italy). Rock samples were crushed and sieved to extract groundmasses from the 0.3–0.5-mm fraction. Grains were leached following the procedure given in (Koppers et al. (2000), were wrapped in aluminum foil and irradiated for 2 h in the core of the TRIGA reactor at the University of Pavia (Italy) along with the dating standard Alder Creek sanidine (ACs). Approximatively 12 mg of groundmasses were placed as a single layer in 6-mm diameter holes of a copper holder and then loaded into a vacuum chamber, comprising a laser port consisting of a ZnSe window fitted with a differentially pumped flange. Groundmasses were baked for 12 h at 150°C. Laser step-heating experiment was performed using a CO2 laser beam (New Wave Research MIR10–30 CO2 laser system) defocused to a ~2 mm spot size and slowly rastered over the samples. Steps were carried out at increasing laser power until complete melting occurred. Extracted gases were purified in a low-volume stainless steel inlet system for 5 min (including 2 min of lasering), using three SAES NP10 getters (one, water cooled, held at ~400° C and two at room temperature) and a cryogenic condensation trap (using an ethanol – dry ice mixture). Ar isotope measurements were performed simultaneously in a static mode using an ARGUS VITM (Thermo Fisher Scientific) multicollector mass spectrometer. 36Ar was measured using a Compact Discrete Dynode (CDD) detector and the remaining Ar isotopes using Faraday detectors (equipped with 1012 Ω resistors for 40Ar and 38Ar and 1013 Ω resistors for 39Ar and 37Ar). Faraday detectors were cross calibrated for the slight offset with ~4000 fA air shots. The CDD was calibrated daily for its yield by measuring four to six air pipettes prior to the first analysis. Mass discrimination was determined before and after sample measurements based on automated analyses of air pipettes. Data were corrected for post-irradiation decay, mass discrimination effects, isotope derived from interfering neutron reactions and blank. The correction factors for interfering isotopes from K and Ca were based on determinations on K-rich and Ca-rich glasses for longer irradiation: (40Ar/39Ar)K = 0.00969 ± 0.00077, (38Ar/39Ar)K = 0.01283 ± 0.00012, (39Ar/37Ar)Ca = 0.000718 ± 0.000034 and (36Ar/37Ar)Ca = 0.000255 ± 0.000024. Errors on single runs are 2σ analytical uncertainties, including in-run statistics and uncertainties in the discrimination factor, interference corrections and procedural blanks. Uncertainties on total gas ages, on error-weighted mean ages also include the uncertainty in the fluence monitor (2σ internal errors). Ages were calculated relative to an ACs age of 1.1848 Ma (Niespolo et al., 2017), using decay constants of Steiger and Jäger (1977) and an atmospheric 40Ar/36Ar ratio of 298.56±0.31 (Lee et al. 2006). Full data are reported in Table 1.
Whole rock major and trace element contents (Table 3 and ESM 4) were determined at the Dipartimento di Scienze della Terra of the Università degli Studi di Pisa. Major elements were determined using an ARL 9400 XP+® X-Ray fluorescence on fused disks and FeO by titration. Loss on Ignition was determined by gravimetry at 1000°C after pre-heating at 110°C. Trace elements on 25 samples were determined by Inductively Coupled Plasma-Mass Spectrometry using a Fisons PQ2 Plus® instrument. Analytical precisions, assessed by repeated analysis of the in-house standard HE-1 (Mt. Etna hawaiite), was found to be within 2% and 5% RSD, except for Gd (6%), Tm (7%), Pb and Sc (8%). Detection limits for all the elements in the solution were in the 0.002-0.02 ng*ml− 1 range, except for Ba, Pb and Sr (0.1–0.2) (D'Orazio 1995). Further trace elements data on 10 samples were analysed by ActLabs using the 4Lithores package, which include a combination of lithium metaborate/tetraborate fusion and ICP-MS analyses. Fused samples were diluted and analysed by Perkin Elmer Sciex ELAN 6000, 6100 or 9000 ICP/MS. Three blanks and five controls (three before sample group and two after) were analysed per group of samples. Duplicates were fused and analysed every 15 samples. Instrument was recalibrated every 40 samples. Results of rock standards analyzed for major and trace elements along with unknown samples are presented in ESM 4.
Sr-Nd-Pb isotope analyses were carried out at the Istituto di Geoscienze e Georisorse - CNR of Pisa (Italy). Rock powders were dissolved in HF+HNO3 and, after thorough drying, Sr and REE were purified in HCl solution through ion-exchange chromatography columns. Nd was purified from other REE using diluted HCl solution passing through an Eichrom® Ln resin. Lead was extracted by matrix after eluting with HBr and HCl. Once separated chromatographically, Sr, Nd and Pb were loaded onto Re filaments and then into the Finnigan Mat 262 thermal ionization mass spectrometer with measurements performed in a static mode. Sr and Nd isotopic compositions were corrected for mass fractionation using 86Sr/88Sr = 0.1194 and 146Nd/144Nd = 0.7219. During the analytical period, the Sr standard NIST SRM 987 and the Nd standard J-Ndi1 yielded average values of 87Sr/86Sr = 0.710239 ± 0.000018 (2SD; n
[bookmark: _GoBack]= 43) and 143Nd/144Nd = 0.512105 ± 0.000009 (2SD; n = 16), respectively; measured values were adjusted at 0.710250 for 87Sr/86Sr, whereas no Nd isotope adjustment was required. The Sr and Nd blanks were respectively about 2.3 ng and 1.0, which are negligible for the analysed samples. Lead isotope analyses were performed using a Finnigan MAT 262 multi-collector mass spectrometer operating in static mode. Replicate analyses of Pb isotope ratios are accurate within 0.25‰ (2SD) per mass unit, after applying mass discrimination corrections of = 0.15 ± 0.01% per mass unit relative to the NIST SRM 981 reference composition of Todt et al. (1993). Pb blanks were of the order of 0.2-0.4 ng, and no blank correction was made. In addition, Sr, Nd and Pb isotope data were age-corrected (see Table 4 for further details).
Detailed results on isotopic standards and Pb fractionaction factors in ESM 4.
Mineralogy and Petrography

Early to middle Miocene calc-alkaline volcanic rocks from Yamadağ and Kepez Dağ volcanic centres show textures ranging from highly porphyritic (Porphyritic Index = P.I. up to 25 vol.%) to aphyric. Mafic rocks have sub-porphyritic (P.I. = 5-15 vol.%) textures with phenocrysts of plagioclase ± clinopyroxene
± olivine set in hypocrystalline groundmasses in which plagioclase is the most abundant phase with subordinate clinopyroxene, hyperstene, olivine, rare orthopyroxene and opaques. Anhedral to subhedral olivine and euhedral clinopyroxene phenocrysts show variable degree of weathering, whilst plagioclase is better preserved and rarely zoned as also pointed out by Leo et al. (1974). 
Andesites are characterised by porphyritic textures (P.I. = 15 vol.%) with phenocrysts of plagioclase
+ amphibole ± biotite set in a cryptocrystalline groundmass made prevalently by felsic feldspars, and opaques. Horneblende phenocrysts and plagioclase + horneblende ± hyperstene + sanidine groundmass assemblage is observed only in the andesitic sample from Yamadağ volcanic centre. The most differentiated products (dacites and rhyolites) are highly porphyritic to porphyritic (P.I. = 25-10 vol.%), with an aphyritic dacite (CA 146), made up by phenocrysts of plagioclase ± clinopyroxene ± hyperstene ± biotite ± amphibole and minor orthopyroxene and quartz set in a vitrophyric groundmass. Plagioclase shows partially resorbed and sieved textures, whilst horneblende is characterised by opacitic rims.
Early to middle Miocene Na-alkaline rocks from Sivas volcanic field show porphyritic to sub- porphyritic textures (P.I. = 5-10 vol.%), characterised by olivine phenocrysts with strongly subordinate clinopyroxene and plagioclase microphenocrysts set in groundmasses composed predominantly by plagioclase, olivine, clinopyroxene, and opaques.
Middle-late Miocene Na-alkaline volcanic rocks from Arguvan volcanic field show porphyritic (P.I. = 5-20 vol.%) to intersertal textures with ubiquitous olivine phenocrysts, strongly subordinate plagioclase and clinopyroxene microphenocrysts set in a plagioclase rich groundmass with subordinate olivine, clinopyroxene and opaques. Sample CA 151 displays an ophitic texture with plagioclase phenocrysts clearly enclosed by large laths of clinopyroxene of the groundmass.
Late Miocene to Pliocene K-alkaline volcanic rocks from Kangal have porphyritic to sub-porphyritic (P.I. = 2.5-10 vol.%) and intersertal textures made of abundant euhedral to subhedral and skeletal olivine, often iddingsitised, phenocrysts with strongly subordinate plagioclase and clinopyroxene microphenocrysts set in groundmass consisting of plagioclase, olivine, clinopyroxene and opaques. Rare orthopyroxene and quartz xenocrysts are also found, both surrounded by clinopyroxene reaction rim.
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