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Additional information about studied taxa and material
Extinct taxa
53 valid species, that are clearly associated to one of the seven genera included in this study, are found in the literature. Of these 53 species, 41 could be coded and included in the phylogenetic analysis.

Apocricetus Freudenthal, Mein & Martín Suárez, 1998
All of the 5 total species are included in the analysis:

Apocricetus alberti Freudenthal, Mein & Martín Suárez, 1998
Occurrences: 32 (in Spain)
Type locality: Crevillente 6, Spain
Holotype: m1, CR6 111, Department Aardwetenschappen, University Utrecht (figured in de Bruijn et al. (1975), pl. 3, fig. 4, as Cricetus cf. kormosi)
Age range [Max–Min (Mean)]: 6.56–4.2 Ma (5.38 Ma)
Oldest occurrences: Arquillo 1, La Gloria 5, Las Casiones , Las Casiones superior, Masada del Valle 7, Purcal 23, Purcal 24A, Purcal 25, Purcal 25A, Valdecebro 3, Valdecebro 6, Villastar (van Dam et al., 2023)
Youngest occurrence: Alcoy-N (van Dam et al., 2023)
Anatomical references: (de Bruijn et al., 1975; Freudenthal, Lacomba & Martín Suárez, 1991; Freudenthal, Mein & Martín Suárez, 1998; García-Alix et al., 2008; Minwer-Barakat et al., 2009; Mansino et al., 2014; Piñero & Agustí, 2019)



Apocricetus angustidens (Depéret, 1890)
Occurrences: 14 (in France [10] and Spain [4])
Type locality: Serrat d'en Vacquer, France
Holotype: mandible, Pp 75, Musée Guimet d'Histoire Naturelle, Lyon (Donnezan coll.) (figured in Depéret (1890-1895), pl. 4, figs. 26, 26a)
Age range: 4.27–3.03 Ma (3.65 Ma)
Oldest occurrences: Le Soler, Mont-Hélène, Nîmes, Sète, Serrat d'en Vacquer, Villeneuve de la Raho: MN 15 (Fejfar, 1970; Freudenthal, Mein & Martín Suárez, 1998)
Youngest occurrences: Puimoisson II, Lo Fournas 13 (Guerin, Mein & Truc, 1970; Biquand, Dubar & Sémah, 1990): MN 16a (van Dam et al., 2023)
Problematic localities: Port-la-Nouvelle, Castelnou 1: mix of different ages (Freudenthal, Mein & Martín Suárez, 1998)
Observed material: Faculty of Sciences, University Claude Bernard, Lyon (FSL): casts of type material. Bavarian State Collection for Palaeontology and Geology, Munich (SNSB-BSPG): m1, m2, m3, M1, M2, M3 from Nîmes, BSPG 1967 XIV 19–24
Anatomical references: (Hugueney & Mein, 1966; Aguilar, Calvet & Michaux, 1986; Martín Suárez, 1988; Freudenthal, Mein & Martín Suárez, 1998)
Remark: According to Freudenthal et al. (1998), there is Apocricetus angustidens in the Spanish locality Vilafant. This locality was related to MN 14 (Gibert, Agustí & Moyà-Solà, 1980), however on the basis that the species is A. barrierei (see also Agustí, 1982). As the species identification is not clear, the locality is not included here.

Apocricetus barrierei (Mein & Michaux, 1970)
Occurrences: 41 (in Spain [31] and France [10])
Type locality: Chabrier, France
Holotype: M1 FSL 65356 (figured in Mein and Michaux (1970), pl. 1, fig. 1, as Cricetus barrierei)
Age range: 5.47–3.04 Ma (4.255 Ma)
Oldest occurrences: Celleneuve, Chabrier, Hautimagne, Vendargues: MN 14 
Youngest occurrence: Huéscar 3 (van Dam et al., 2023)
Problematic localities: Castelnou 1, 3: mix of different ages (Freudenthal, Mein & Martín Suárez, 1998); Almudena 1D: age unknown (Freudenthal, Mein & Martín Suárez, 1998; Ruiz-Sánchez et al., 2014)
Observed material: FSL: cast of holotype & paratypes m1 FSL 65357, m3 FSL 65358 & FSL 65359 M3; cast of M3 and m2 from Hautimagne
Anatomical references: (Mein & Michaux, 1970; Ruiz Bustos et al., 1984; Martín Suárez, 1988; Aguilar et al., 1991; Freudenthal, Mein & Martín Suárez, 1998; Ambert, Aguilar & Michaux, 1998; García-Alix et al., 2008; Ruiz-Sánchez et al., 2014; Mansino et al., 2015; Piñero et al., 2017; Piñero & Agustí, 2020)	
Remark: FSL 65359 is from Hautimagne according to Mein and Michaux (1970) but from Chabrier (Type locality) according to the specimen label. 

Apocricetus darderi Torres-Roig, Agustí, Bover & Alcover 2019
Occurrence/type locality: Na Burgesa-1, Spain
Holotype: mandible, IMEDEA 94726, Institut Mediterrani d’Estudis Avançats, Esporles (figured in Torres-Roig et al. (2019), figs. 5(A), 7(A), 7(B))
Age: 5.333–3.6 Ma (4.467 Ma): Zanclean (Torres-Roig et al., 2019)
Anatomical reference: (Torres-Roig et al., 2019)

Apocricetus plinii (Freudenthal, Lacomba & Martin Suárez, 1991)
Occurrences: 5 (in Spain [4] and France [1])
Type locality: Crevillente 15, Spain
Holotype: M1, RGM 402 10, Naturalis Biodiversity Center, Leiden (figured in Freudenthal, Lacomba and Martin Suárez, (1991), pl. 4, fig. 1, as Neocricetodon plinii)
Age range: 7.67–6.27 Ma (6.97 Ma)
Oldest occurrence: Crevillente 5A (van Dam et al., 2023)
Youngest occurrence: Otura 3 (van Dam et al., 2023)
Problematic locality: Castelnou 1: mix of different ages (Freudenthal, Mein & Martín Suárez, 1998)
Anatomical references: (Freudenthal, Lacomba & Martín Suárez, 1991; Freudenthal, Mein & Martín Suárez, 1998)




Collimys Daxner-Höck, 1972
Of the 7 total species, 2 were not included in the analysis: Collimys caucasicus Tesakov, 2017; Collimys primus Daxner-Höck, 1972. The 5 species, that are included are:

Collimys dobosi Hír, 2005
Occurrences: 5 (in Hungary [4] and Germany [1])
Type locality: Felsötárkány 3/2, Hungary
Holotype: M1, No. 2003.79, Municipal Museum of Pásztó, Nógrád County Museums (figured in Hír (2005), fig. 1)
Age range: 12.2–11.3 Ma (11.75 Ma)
Oldest occurrence: Felsotárkány 2/3 (Hír, 2006; Hír et al., 2016, 2017)
Youngest occurrence: Hillenlohe (Prieto & Rummel, 2009b, 2016)
Observed material: SNSB-BSPG: 81 isolated molars from Hillenlohe, BSPG 1979 XVIII 1–81
Anatomical references: (Hír, 2004, 2005, 2006; Prieto & Rummel, 2009b; Hír & Kókay, 2010)

Collimys gudrunae Prieto and Rummel, 2009b
Occurrence/type locality: Petersbuch 31, Germany
Holotype: M1, NMA 2007/1/2017, Naturmuseum Augsburg (figured in Prieto and Rummel (2009a), fig. 4 b1, b2)
Age: 13.9–13.8 Ma (13.85 Ma) (Prieto & Rummel, 2009a, 2016)
Anatomical reference: (Prieto & Rummel, 2009a)

Collimys hiri Prieto and Rummel, 2009a
Occurrences: 2 (in Germany)
Type locality: Hammerschmiede 1, Germany
Holotype: m1, BSPG 1973-XIX-182, Bavarian State Collection for Palaeontology and Geology (figured in Prieto and Rummel (2009b), fig. 2a)
Age range: 11.6–11.3 Ma (11.45 Ma)
Oldest occurrence: Hammerschmiede 1 (Prieto & Rummel, 2009b, 2016)
Youngest occurrence: Hammerschmiede 3 (Prieto & Rummel, 2009b, 2016)
Observed material: SNSB-BSPG: type material from Hammerschmiede 1, m1, m2, m3, M1, M2, M3, BSPG 1973 XIX 182, 183, 184, 185, 265, 266; 58 isolated molars from Hammerschmiede 3, BSPG 1980 XXVIII 1–58
Anatomical reference: (Prieto & Rummel, 2009b)
Remark: The dating of the Hammerschmiede locality is based on the levels 4 and 5. Hammerschmiede 1 can be correlated to Hammerschmiede 5 (Kirscher et al., 2016). As a more precise dating of Hammerschmiede 1 and 3 is not available, the range for the locality given in Hír et al. (2016) and Prieto and Rummel (2016) is taken.

Collimys longidens Kälin and Engesser, 2001
Occurrence/type locality: Nebelbergweg, Switzerland
Holotype: m1, Nbw 92, Natural History Museum Basel (NMB) (figured in Kälin and Engesser (2001), fig. 37b)
Age: 11.9–11.3 Ma (11.6 Ma)
Anatomical reference: (Kälin & Engesser, 2001)
Remark: According to Kälin and Engesser (2001), the locality Nebelbergweg is related to early MN 9 but according to Hír and Kókay (2010), it can also be late MN 7/8. The relative age of Nebelbergweg compared to Hammerschmiede is uncertain (Prieto & Rummel, 2009b; Prieto et al., 2014). Because of similarities of both faunas a similar or, following Prieto and Rummel (2016), a slightly older age of Nebelbergweg is assumed.

Collimys transversus Heissig, 1995
Occurrence/type locality: Steinheim am Albuch, Germany
Holotype: M1, Sth. 106 H1, NMB (figured in Heissig (1995), pl. 1, fig. 7 and in Kälin and Engesser (2001), fig. 36e)
Age: 13.9–13.8 (13.85 Ma)
Anatomical references: (Heissig, 1995; Kälin & Engesser, 2001)
Remark: Collimys transversus is also reported from Belchatow A, Poland (MN 9) (Garapich, 2002). The material is however low in number and is referred to as Collimys sp. by other authors (Prieto et al., 2014).



Cricetulodon Hartenberger, 1965
Of the 7 total species, 1 was not included in the analysis: Cricetulodon cretensis (de Bruijn and Meulenkamp, 1972) (see de Bruijn et al., 2012). The 6 species, that are included are:

Cricetulodon bugesiensis Freudenthal, Mein & Martín Suárez, 1998
Occurrences: 4 (in France)
Type locality: Soblay, France
Holotype: m1, FSL 65897, FSL (figured in Freudenthal, Mein and Martín Suárez (1998), pl. 1, fig. 1)
Age range: 9.9–8.75 Ma (9.325 Ma)
Oldest occurrences: Douvre: MN 10 (Freudenthal, Mein & Martín Suárez, 1998; Mein, 1999)
Youngest occurrences: Dionay, Lo Fournas 16-M: MN 10 (Freudenthal, Mein & Martín Suárez, 1998; Mein, 1999; Aguilar et al., 2007)
Observed Material: FSL: holotype m1 FSL 65897, isolated molars from Soblay
Anatomical reference: (Freudenthal, Mein & Martín Suárez, 1998)
Remark: Aguilar, Lazzari, et al. (2007) assumed MN 11 and an age of ca. 9.5 Ma for the locality Lo Fournas 16-M, which is considerably older than usual assumptions for the range of this zone, with a maximum of 8.9 or 8.75 Ma (Hilgen et al., 2012; van Dam et al., 2023). We assume an association to MN 10, equal to the other French localities containing Cricetulodon bugesiensis (Mein, 1999).

Cricetulodon complicidens Topachevsky and Skorik, 1992
Occurrence/type locality: Gritsev, Ukraine
Holotype: Maxilla, No. 46, IZAN, Schmalhausen Institute of Zoology of National Academy of Sciences of Ukraine (figured in Topachevsky and Skorik (1992), fig. 4a)
Age: 9.78–9.6 Ma (9.69 Ma) (Topachevsky & Skorik, 1992)
Anatomical reference: (Topachevsky & Skorik, 1992)
Remark: Gritsev is Bessarabien in age, younger than Buzhor 1 and Kalfa and with reversed palaeomagnetism (Pevzner & Vangengeim, 1993; Vangengeim, Lungu & Tesakov, 2006), therefore it is probably correlated with C4Ar.2r or C4Ar.3r: lower border: 9.78 Ma (see Vasiliev et al., 2011; Ogg, 2020), the upper border follows the upper border of the Bessarabian: 9.6 Ma (Palcu et al., 2021).

Cricetulodon hartenbergeri Freudenthal, 1967
Occurrences: 24 (in Spain [22] and Turkey [2])
Type locality: Pedregueras 2C, Spain
Holotype: m1, PEC 585, Institut de Paleontologia, Sabadell (figured in Freudenthal (1967), pl. 1, fig. 14, as Rotundomys hartenbergeri and in Erten, Şen & Gormus (2014), fig. 11, 4)
Age range: 10.6–9.49 Ma (10.045 Ma)
Oldest localitiy: Pedregueras 2A (van Dam et al., 2014)
Youngest occurrence: Puente Minero 10 (van Dam et al., 2006)
Observed Material: FSL: isolated molars from Pedregueras 2C. SNSB-BSPG: 2 m1, 2 m2, 2 m3, 2 M1, 2 M2 (broken), 2 M3 from Pedregueras 2C, BSPG 1966 III 91–102
Anatomical references: (Freudenthal, 1967; Agustí et al., 1979; Şen, 1991; Freudenthal, Mein & Martín Suárez, 1998; Pineda-Muñoz et al., 2011; Erten, Şen & Gormus, 2014)
Remark: Cricetulodon hartenbergeri was reported from Hostalets de Pierola Inferior (see Alba et al., 2006), which would be an even older location than Pedregueras 2A. The material was however recently assigned to another species, Democricetodon nemoralis, which is why this locality is not included here (see SOM S1 in Alba et al., 2022).

Cricetulodon lucentensis Freudenthal, Lacomba & Martín Suárez, 1991
Occurrences: 3 (in Spain)
Type locality: Crevillente 17, Spain
Holotype: m1, RGM 404 67, Naturalis Biodiversity Center, Leiden (figured in Freudenthal, Lacomba and Martín Suárez (1991), pl. 5, fig. 1, as Neocricetodon lucentensis)
Age range: 7.17–6.89 Ma (7.03 Ma)
Oldest occurrence: Crevillente 5 (van Dam et al., 2023)
Youngest occurrence: Crevillente 17 (van Dam et al., 2023)
Anatomical references: (Freudenthal, Lacomba & Martín Suárez, 1991; Freudenthal, Mein & Martín Suárez, 1998)	

Cricetulodon meini Agustí, 1986
Occurrence/type locality: Casa del Acero, Spain
Holotype: M1, FCA-237, Institut de Paleontologia, Sabadell (figured in Agustí (1986), pl. 2, fig. 8, as Kowalskia meini)
Age: 7.58–7.53 Ma (7.555 Ma) (van Dam et al., 2023)
Anatomical references: (Agustí, 1986; Freudenthal, Mein & Martín Suárez, 1998)
Remark: The material from Maramena, Greece described as Allocricetus cf. ehiki (by Daxner-Höck, 1992), shows similarities to Cricetulodon meini (Cuenca Bescós, 2003). With an age of around 5.5 Ma (Hordijk & de Bruijn, 2009) this would be a considerably younger occurrence but due to the uncertainties regarding the taxonomic identification, it is not considered here.

Cricetulodon sabadellensis Hartenberger, 1966
Occurrences: 12 (in Spain)
Type locality: Can Llobateres, Spain
Holotype: maxilla, CL 1392, Institut de Paleontologia, Sabadell (figured in Hartenberger (1965), pl. 10, fig. c)
Age range: 9.98–9.12 Ma (9.55 Ma)
Oldest occurrences: Can Casablanques 1B, Can Coromines 2, Can Pallars de Llobateres (Garcés et al., 1996; Checa Soler & Rius Font, 2003; Casanovas-Vilar et al., 2016)
Youngest occurrence: Torrent de Febulines M (Freudenthal, Mein & Martín Suárez, 1998; Casanovas-Vilar et al., 2014)
Observed specimens: University Montpellier: type material from Can Llobateres
Anatomical references: (Hartenberger, 1965; Freudenthal, Mein & Martín Suárez, 1998)
Remarks: Can Coromines 2 is associated to chron C5n.1r (Agustí et al., 1997), Can Pallars de Llobateres belongs to the Cricetulodon hartenbergeri – Progonomys hispanicus interval subzone (Casanovas-Vilar et al., 2016). The lower boundaries are shared (9.98 Ma). Can Casablanques 1B is not precisely dated but can be assumed to fall in the same range.
According to Casanovas-Vilar et al. (2016) the Cricetulodon species in Autopista de Rubí-Terrassa 8 and 3B, Spain are Cricetulodon cf. hartenbergeri and Cricetulodon hartenbergeri. But according to López-Antoñanzas, Peláez-Campomanes and Álvarez-Sierra (2014), it is C. sabadellensis, which would make Autopista de Rubí-Terrassa 8 the oldest occurrence but due to the uncertainties regarding the taxonomic identification, it is not considered here.






Hattomys Freudenthal 1985
All of the 3 total species are included in the analysis:
Hattomys beetsi Freudenthal, 1985
Occurrences: 5 (in Italy)
Type locality: Biancone 1, Italy
Holotype: mandible, RGM 263 775, Naturalis Biodiversity Center, Leiden (figured in Freudenthal (1985), pl. 1, fig. 1)
Age range: 7.02–4.19 Ma (5.605Ma)
Oldest occurrence: Biancone 1 (Freudenthal, 1985; Kälin, 1999; Savorelli, 2013): MN 13
Youngest occurrence: Trefossi 1 or Chiro 19 (Freudenthal, 1985; Savorelli, 2013): MN 13/14
Anatomical references: (Freudenthal, 1985; Savorelli, 2013)
Remark: For all localities of Hattomys, an age of MN 13/14 is used (Kälin, 1999; Freudenthal & Martín-Suárez, 2006; Freudenthal & Martín Suárez, 2010). 

Hattomys gargantua Freudenthal, 1985
Occurrences: 8 (in Italy)
Type locality: Chiro 2N, Italy: MN 13/14? (Kälin, 1999)
Holotype: cranium with maxilla, RGM 263 55, Naturalis Biodiversity Center, Leiden (figured in Freudenthal (1985), pl. 3, fig. 3 and pl. 5, fig. 10–11)
Age range: 7.02–4.19 Ma (5.605Ma)
Observed material: SNSB-BSPG: mandible with m1, m2, m3 from Monte Gargano, Fissure GP XI, BSPG 2004 IX 4
Anatomical references: (Freudenthal, 1985; Savorelli, 2013)

Hattomys nazarii Freudenthal, 1985
Occurrences: 7 (in Italy)
Type locality: Nazario 2B, Italy: MN 13/14? (Kälin, 1999)
Holotype: m1, RGM 263 574, Naturalis Biodiversity Center, Leiden (figured in Freudenthal (1985), pl. 1, fig. 18)
Age range: 7.02–4.19 Ma (5.605 Ma)
Anatomical references: (Freudenthal, 1985; Savorelli, 2013)
Neocricetodon Schaub, 1934
Sinitsa and Delinschi (2016) list 18 species as Neocricetodon. We treat their ‘Neocricetodon’ polgardiensis (Freudenthal and Kordos, 1989) as Pseudocricetus (see Freudenthal, Mein & Martín Suárez, 1998) and include N. shalaensis (Qiu and Li, 2016). If N. lavocati (Hugueney and Mein, 1965) and N. seseae Aguilar, Calvet and Michaux, 1995 are also counted as Neocricetodon (see Freudenthal, Mein & Martín Suárez, 1998), as well as N. mesolophidos (Wu and Flynn, 2017) (see Xie, Zhang & Li, 2021, 2023), that sums up to a total number of 21 species, of which 7 were not included in the analysis: N. lavocati; N. lii (Zheng, 1993); N. mesolophidos; N. schaubi (Kretzoi, 1951); N. seseae; N. shalaensis; N. yinanensis (Zheng, 1984b). The 14 species included in the analysis are: 

Neocricetodon ambarrensis Freudenthal, Mein and Martín-Suárez, 1998
Occurrences: 5 (in France [3] and Spain [2])
Type locality: Ambérieu 2C, France
Holotype: m1, FSL 65907 (figured in Freudenthal, Mein and Martín-Suárez (1998), pl. 3, fig. 1)
Age range: 9.9–8.75 Ma (9.325 Ma)
Oldest occurrence: Ambérieu 1: MN 10 (Freudenthal, Mein & Martín Suárez, 1998; Mein, 1999) 
Youngest occurrence: Ambérieu 2A: MN 10 (Freudenthal, Mein & Martín Suárez, 1998; Mein, 1999) 
Anatomical references: (Freudenthal, Mein & Martín Suárez, 1998; Sinitsa & Delinschi, 2016)

Neocricetodon browni (Daxner-Höck, 1992)
Occurrences: 4 (in Greece [2] and Moldova [2])
Type locality: Maramena, Greece
Holotype: M1, MAA1 1343, Department Aardwetenschappen, University Utrecht (figured in Daxner-Höck (1992), fig. 18/3, as Kowalskia browni)
Age range: 7.68–5.3 Ma (6.49Ma)
Oldest occurrence: Chimishlija (Cimislia) (Lungu & Delinschi, 2008): lower border of MN 12
Youngest occurrence: Maramena (Daxner-Höck, 1992; Hordijk & de Bruijn, 2009)
Anatomical references: (Daxner-Höck, 1992; Sinitsa & Delinschi, 2016; Vasileiadou & Sylvestrou, 2022)
Remark: The material from Maramena is mentioned as ‘Kowalskia fahlbuschi’ in van Kolfschoten and van der Meulen (1986) and in de Bruijn (1989).

Neocricetodon fahlbuschi (Bachmayer and Wilson, 1970)
Occurrences: 3 (in Austria, Hungary, and Spain)
Type locality: Kohfidisch, Austria
Holotype: Maxilla, No. 1970/1393, Museum of Natural History, Vienna (NHM) (figured in Bachmayer and Wilson (1970), pl. 11, fig. 57 and in Bachmayer and Wilson (1980), pl. 2, fig. 9, as Kowalskia fahlbuschi)
Age range: 9.105–7.6 Ma (8.353 Ma)	
Oldest occurrence: Sümeg (Kordos, 1987)
Youngest occurrence: Ronda Oest de Sabadell A1 (Casanovas-Vilar et al., 2016)
Observed material: SNSB-BSPG: 2 m2, m3, M2 from Kohfidisch, BSPG 1972 XXII 1–4
Anatomical references: (Bachmayer & Wilson, 1970, 1978, 1980; Daxner-Höck, 1972, 1992; Kordos, 1987; Freudenthal, Mein & Martín Suárez, 1998; Daxner-Höck & Höck, 2015; Sinitsa & Delinschi, 2016)
Remark: The type material is numbered KO 137 1-157 according to Freudenthal, Mein and Martín Suárez (1998). Different ages of the locality Sümeg are given in several papers: MN 10 (e.g., Kordos, 1987), MN 11 (e.g., Hír & Kókay, 2010) or MN 12 (e.g., Fejfar et al., 1997). Bernor et al. (2003) give an absolute age of 9.7–9.0 Ma. Here, Angelone and Čermák (2015) are followed, who gave an overview of the discussions in the past and placed the locality between MN 10 and MN 11. Following their fig. 1, the age is within chron C4An or C4r (9.105–8.125 Ma, following Ogg (2020)).

Neocricetodon grangeri (Young, 1927)
Occurrences: 13 (in China)
Type locality: Chia yu Tsun, Yushe-YS161, China (following Wu & Flynn, 2017)
Holotype: mandibles, cranium, postcranial fragments, Yu She 173, Uppsala University (Lagrelius coll.) (figured in Daxner-Höck et al. (1996), fig. 16.1 and in Wu and Flynn (2017), fig. 10.2)
Age range: 6.727–4.3 Ma (5.514Ma) (Wu & Flynn, 2017)
Oldest occurrences: Yushe-YS139, 142 (Tedford, Qiu & Ye, 2013; Flynn & Wu, 2017)
Youngest occurrences: Yushe-YS4, 97 (Opdyke, Huang & Tedford, 2013; Wu & Flynn, 2017)
Anatomical references: (Daxner-Höck et al., 1996; Sinitsa & Delinschi, 2016; Wu & Flynn, 2017)
Remark: According to Opdyke et al. (2013), fig. 4.8, the locality Yushe-YS97 is in the Mazegou Formation correlated with C2An.3n: 3.596–3.33 Ma (Ogg, 2020). This age is considerably younger than the remaining localities of N. grangeri. Therefore, Tedford, Qiu and Ye (2013), fig. 3.4 and Wu and Flynn (2017), fig. 10.6 are followed, according to whom Yushe-YS97 is close in age to Yushe-YS4. That way, the age of Yushe-YS97, 4.3 Ma, as mentioned in Wu and Flynn (2017), is congruent with the age of Yushe-YS4, as determined by Opdyke et al. (2013), correlated with the base of C3n.1n: 4.3 Ma (Ogg, 2020).

Neocricetodon hanae (Qiu, 1995)
Occurrences: 5 (in China)
Type locality: Lufeng-shihuiba, China
Holotype: M1, V10843, Institute of Vertebrate Paleontology and Paleoanthropology of the Chinese Academy of Sciences, Beijing (IVPP) (figured in Qiu (1995), pl. 1, fig. 1)
Age range: 7.15–6.2 Ma (6.675 Ma)
Ocurrences: Leilao 9903–9906 (Xijun & Zhuding, 2002; Dong & Qi, 2013): 7.15–7.10 Ma
	Lufeng-shihuiba (Qiu, 1995; Dong & Qi, 2013): ca. 6.9–6.2 Ma
Anatomical references: (Qiu, 1995; Sinitsa & Delinschi, 2016)

Neocricetodon intermedius (Fejfar, 1970)
Occurrence/type locality: Ivanovce, Slovakia
Holotype: mandible, No. 652376, Súúg, OF ‘Geologische Zentralanstalt’, Prague (figured in Fejfar (1970), fig. 1a, as Kowalskia intermedia)
Age: 4.95–3.18 Ma (4.065 Ma) MN 15 
Observed material: SNSB-BSPG: cast of 9 isolated molars and a maxilla of ‘collection Prague’ from Ivanovce, 73272, 65125, 65128, 652382, -13, -92, -50, -88, -77, -93
Anatomical references: (Fejfar, 1970; Sinitsa & Delinschi, 2016)
Remarks: De Bruijn (1989) and Koufos (2006) mention ‘Kowalskia intermedia’ in Lefkon, Greece. There is however no other reference mentioning this occurrence and between Lefkon (MN 10/11) and the type locality Ivanovce (MN 15) is such a large gap, that Lefkon is not included, here. 
The locality Ivanovce is mentioned in several papers, a more precise age of the locality than MN 15 was however not found (Fejfar, 1970, 2001; Kordos, 1987; Sabol, Joniak & Holec, 2004; Fejfar & Sabol, 2004; Fejfar et al., 2016). The boundaries of MN 15 follow Hordijk and de Bruijn (2009) and van Dam et al. (2023).

Neocricetodon magnus (Fahlbusch, 1969)
Occurrences: 6 (in Hungary [4], Italy [1] and Poland [1])
Type locality: Podlesice, Poland
Holotype: m1, MF/823/1, Institute of Systematic and Experimental Zoology, Polish Academy of Sciences, Cracow (figured in Fahlbusch (1969), pl. 17, fig. 1, as Kowalskia magna)
Age range: 5.47–3.18 Ma (4.325 Ma)
Oldest occurrence: Osztramos 1b, c, e: MN 14 (Jánossy & Kordos, 1977)
Youngest occurrence: Osztramos 10: MN 15 (Jánossy & Kordos, 1977)
Anatomical references: (Fahlbusch, 1969; Jánossy, 1972; Kordos, 1987; Pradel, 1988; Colombero, Pavia & Carnevale, 2014)
Remark: The occurrence of N. magnus in the latest Pliocene localities Zalesiaki 1B and Zamkowa Dolna Cave B is based on a single m1 and on a single m3, respectively (Pradel, 1988). Due to the limited material, these occurrences are not considered here.

Neocricetodon moldavicus (Lungu, 1981)
Occurrences: 2 (in Moldova)
Type locality: Kalfa, Moldova
Holotype: mandible, TSU Caf-2425, Department of Geography, Tiraspol State University, Kishinev (figured in Lungu (1981), pl. 15, figs. 1a, b as ‘Kowalskia moldavica’ and in Sinitsa and Delinschi (2016), figs. 2.2, 4.2, 4.1)
Age range: 9.94–9.78 Ma (9.86 Ma)
Occurrences: Buzhor 1, Kalfa (Lungu, 1981; Sinitsa & Delinschi, 2016)
Observed material: FSL: cast of holotype m1–3 TSU Caf-2425 / M1–3
Anatomical references: (Lungu, 1981; Sinitsa & Delinschi, 2016)
Remarks: Buzhor 1, Kalfa are associated with the Bessarabian, probably correlated with C5n1n: 9.94–9.78 Ma (see Vasiliev et al., 2011; Ogg, 2020)
Neocricetodon moldavicus is mentioned from two additional localities in Moldova, Hirova (Girovo) and Veveriţa 1 (Veveritsa 1) (Lungu & Rzebik-Kowalska, 2011). This material does however not resemble N. moldavicus or any other species of Neocricetodon, according to Sinitsa and Delinschi (2016).
Neocricetodon nestori (Engesser, 1989)
Occurrence/type locality: Baccinello V3
Holotype: M2, Bac. 242, NMB (figured in Engesser (1989), fig. 16A, as Kowalskia nestori)
Age: 6.7–6.4 Ma (6.55 Ma) (Engesser, 1989; Rook, 2016)
Anatomical references: (Engesser, 1989; Sinitsa & Delinschi, 2016)
Remark: The type locality is given as ‘Podere Santa Croce 1’ (Engesser, 1989; Kälin, 1999), sometimes just the faunal horizon ‘Baccinello V3’ is given (Rook, Harrison & Engesser, 1996; Colombero, Pavia & Carnevale, 2014). The age range follows Rook (2016), where only the horizon is given.

Neocricetodon occidentalis (Aguilar, 1982)
Occurrences: 14 (in Spain)
Type locality: Crevillente 2
Holotype: M1, CR2 63, Department Aardwetenschappen, University Utrecht (figured in de Bruijn et al. (1975), pl. 4, fig. 10, as Kowalskia fahlbuschi)
Age range: 8.51–7.62 Ma (8.065 Ma)
Oldest occurrence: Masada Ruea 2 (van Dam et al., 2023)
Youngest occurrence: Concud Barranco de las Calaveras (van Dam et al., 2023)
Anatomical references: (de Bruijn et al., 1975; van de Weerd, 1976; Freudenthal, Lacomba & Martín Suárez, 1991; Freudenthal, Mein & Martín Suárez, 1998; Sinitsa & Delinschi, 2016)
Remark: Freudenthal, Mein and Martín Suárez (1998), also mentioned Neocricetodon occidentalis in the considerably older locality Masia del Barbo 2B but expressed reservations due to a limited number of specimens.

Neocricetodon polonicus (Fahlbusch, 1969)
Occurrences: 8 (in Hungary [4], Ukraine [2], France [1] and Poland [1])
Type locality: Podlesice, Poland
Holotype: mandible, MF/822/1, Institute of Systematic and Experimental Zoology, Polish Academy of Sciences, Cracow (figured in Fahlbusch (1969), pl. 16, fig. 1a–c, as Kowalskia polonica)
Age range: 5.47–3.18 Ma (4.325 Ma)
Oldest occurrences: Hauterives (Freudenthal, Mein & Martín Suárez, 1998): MN 14, Osztramos 1b, c, e (Jánossy, 1972; Jánossy & Kordos, 1977; Kordos, 1987): MN 14, Podlesice (Fahlbusch, 1969; Nadachowski, 1989; Freudenthal, Mein & Martín Suárez, 1998; Fejfar et al., 2011): MN 14
Youngest occurrence: Osztramos 10: MN 15 (Jánossy & Kordos, 1977)
Observed material: SNSB-BSPG: m1–m3, M1–M3 from Podlesice, BSPG 1976 I 2–7
Anatomical references: (Fahlbusch, 1969; Jánossy, 1972; Kordos, 1987; Pradel, 1988; Freudenthal, Mein & Martín Suárez, 1998; Sinitsa & Delinschi, 2016)
Remarks: The occurrence of N. polonicus in the latest Pliocene to Pleistocene localities Zamkowa Dolna Cave B and Rebielice Królewskie 1A is based on one m2 and m3 and on a single m2, respectively (Pradel, 1988). Due to the limited material, these occurrences are not considered here.
There are also 6 additional occurrences in China of N. neimengensis and N. zhengi, that are synonyms of N. polonicus according to Sinitsa and Delinschi (2016). They are not considered here. If they are included, Ertemte 2 might be the oldest occurrence (MN 13) (Wu, 1991).

Neocricetodon progressus (Topachevsky and Skorik, 1992)
Occurrences: 3 (in Ukraine)
Type locality: Novo-Elizavetovka 2, Ukraine (see Sinitsa, 2012)
Holotype: Maxilla, No. 47, IZAN, Schmalhausen Institute of Zoology of National Academy of Sciences of Ukraine (figured in Topachevsky and Skorik (1992), fig. 19, as Kowalskia progressa)
Age range: 8.5–7.65 Ma (8.075 Ma)
Oldest occurrence: Palievo (Sinitsa, 2012; Sinitsa & Nesin, 2018)
Youngest occurrences: Maloye, Novo-Elizavetovka 2 (Nesin & Storch, 2004; Sinitsa, 2012): upper MN 11
Anatomical references: (Topachevsky & Skorik, 1992; Sinitsa, 2012; Sinitsa & Delinschi, 2016)

Neocricetodon similis (Wu, 1991)
Occurrences: 3 (in China)
Type locality: Ertemte 2, China
Holotype: M1, V8723.50, IVPP (figured in Wu (1991), pl. 2, fig. 22, as Kowalskia similis)
Age range: 6.5–5.3 Ma (6.2 Ma)
Oldest occurrence: Ertemte 2 (Wu, 1991; Qiu, Wang & Li, 2013; Qiu & Li, 2016)
Youngest occurrence: Harr Obo 2 (Wu, 1991; Qiu, Wang & Li, 2013; Qiu & Li, 2016) 
Anatomical references: (Wu, 1991; Sinitsa & Delinschi, 2016)
Remark: Qiu and Li (2016) ‘arbitrarily’ assign five molars from Balunhalagen, China and four molars from Bilutu, China to Neocricetodon similis (‘Kowalskia similis’), due to a close geographic position to Ertemte and Harr Obo. Especially Balunhalagen (up to 11 Ma) is however considerably older than Ertemte and Harr Obo and due to poor material and an arbitrary assignment (Qiu & Li, 2016), these localities are not considered here.

Neocricetodon skofleki (Kordos, 1987)
Occurrences: 8 (in France [4], Austria [2], Hungary [1], and Slovakia [1])
Type locality: Tardosbánya, Hungary
Holotype: mandible, V.86.2, Paleontological Department, Hungarian Natural History Museum, Budapest (figured in Kordos (1987), pl. 1, fig. 1, as Karstocricetus skofleki)
Age range: 8.75–6.9 Ma (8.2 Ma)
Oldest occurrence: Amberieu 3: MN11 (Freudenthal, Mein & Martín Suárez, 1998; Mein, 1999)
Youngest occurrences: Tardosbánya, Šalgovce: MN 12 (Kordos, 1987; Sabol et al., 2021)
Observed material: FSL: cast of M1–3, m1–3 from Tardosbánya
Anatomical references: (Daxner-Höck, 1972; Kordos, 1987; Freudenthal, Mein & Martín Suárez, 1998; Daxner-Höck & Höck, 2015; Sinitsa & Delinschi, 2016)
Remark: The material of Dionay and Ambérieu 2C, is only associated to N. skofleki with doubt in Freudenthal, Mein and Martín Suárez (1998), while the material of Ambérieu 1 and 2A is not mentioned at all.


Pseudocricetus Topachevsky and Skorik, 1992
Of the 4 total species, 1 was not included in the analysis: Pseudocricetus antiquus Topachevsky and Skorik, 1992. The 3 species, that are included are:

Pseudocricetus kormosi (Schaub, 1930)
Occurrences: 5 (in Ukraine [4] and Hungary [1])
Type locality: Polgardi 2, Hungary
Lectotype: mandible, Ob. 4185, Palaeovertebrate Collection of the Hungarian Geological Institute (figured in Freudenthal and Kordos (1989), fig. 8, 1, as Cricetus kormosi)
Age range: 7.02–5.6 Ma (6.31 Ma)
Occurrences: Polgardi 2 (Freudenthal & Kordos, 1989), Andreevka (Nesin & Storch, 2004; Sinitsa, 2010), Novoukrainka 1, Orekhova, (Topachevsky & Skorik, 1992; Nesin & Storch, 2004; Sinitsa, 2010), Odessa Pontian Lectostratotype (Topachevsky & Skorik, 1992; Nesin & Storch, 2004)
Observed Material: FSL: cast of type material Ob. 4185 M1–3 & M1–2, M1; originals from NMB & Paleontological Department, Hungarian Natural History Museum, Budapest. SNSB-BSPG: cast of type material, 3 maxilla fragments with M1, M2 and 3 mandible fragments with m1, m2, m3 of the Hungarian Natural History Museum, Budapest, BSPG 1979 I 154
Anatomical references: (de Bruijn et al., 1975; Freudenthal & Kordos, 1989; Topachevsky & Skorik, 1992; Sinitsa, 2010)
Remark: Following Nesin and Storch (2004) all the Ukrainian localities belong to MN 13 and the upper Maeotian/Pontian. Therefore, the lower border of MN 13 of van Dam et al. (2023), and the upper border of the Pontian is taken (following Krijgsman et al., 2010; Vasiliev et al., 2011). The Hungarian locality Polgardi 2 (MN 13, Pontian) is assumed to fall in this range as well (Freudenthal & Kordos, 1989).

Pseudocricetus orienteuropaeus Topachevsky and Skorik, 1992
Occurrences: 7 (in Ukraine [6] and Moldova [1])
Type locality: Protopovka 3, Ukraine (see Sinitsa, 2010)
Holotype: mandible, No. 50, IZAN, Schmalhausen Institute of Zoology of National Academy of Sciences of Ukraine
Age range: 7.68–6.04 Ma (6.86 Ma)
Occurrences: Belka 2; Egorovka 1, 2; Kubanka 2; Novo-Elizavetovka 3; Protopopovka 3 (Nesin & Storch, 2004; Sinitsa, 2010; Rosina & Sinitsa, 2014; Sinitsa & Nesin, 2018), Chimishlija (Cimislia) (Lungu & Delinschi, 2008)
Anatomical references: (Topachevsky & Skorik, 1992; Sinitsa, 2010)
Remark: All the localities belong to MN 12 and the Maeotian. Therefore, the lower border of MN 12 of van Dam et al. (2023), and the upper border of the Maeotian is taken (following Krijgsman et al., 2010; Vasiliev et al., 2011). As there is disagreement about the border of MN12 to MN 13 in the Maeotian, the here used absolute ages overlap.


Pseudocricetus polgardiensis (Freudenthal and Kordos, 1989)
Occurrences: 2 (in Hungary)
Type locality: Polgardi 4, Hungary
Holotype: mandible, V. 14033 (Vt. 126), Palaeovertebrate Collection of the Hungarian Geological Institute (figured in Freudenthal and Kordos (1989), figs. 1, 1; 5)
Age range: 7.02–5.6 Ma (6.31 Ma)
Occurrences: Polgardi 4 (Freudenthal & Kordos, 1989), Polgardi 3 (Mihály, 1975; Freudenthal & Kordos, 1989; Kordos, 2022)
Anatomical reference: (Freudenthal & Kordos, 1989)
Remark: The age is assumed to be MN 13/Pontian (Freudenthal & Kordos, 1989). The age of Polgardi 2 is followed.


Rotundomys Mein, 1965
Of the 6 total species, 1 was not included in the analysis: Rotundomys mundi Calvo, Elizaga, López-Martínez, Robles & Usera, 1979. The 5 species, that are included are:

Rotundomys bressanus Mein, 1975
Occurrences: 19 (in Spain [13], France [5], and Santa Margarida [1])
Type locality: Soblay, France
Holotype: M1, FSL 65443
Age range: 9.9–8 Ma (8.95 Ma)
Oldest occurrence: Soblay (Mein, 1999): MN 10
Youngest occurrences: Bernardière (Mein, 1999): Early MN 11
Observed material: FSL: cast of holotype and paratypes
Anatomical references: (Mein, 1975; Topachevsky & Skorik, 1992; Freudenthal, Mein & Martín Suárez, 1998; Fejfar et al., 2011; López-Antoñanzas, Peláez-Campomanes & Álvarez-Sierra, 2014)
Remark: A locality ‘Santa Margarida’ is mentioned with an occurrence of R. bressanus with no further comment in Freudenthal, Mein and Martín Suárez (1998). There is a locality with that name from Portugal mentioned in Antunes and Mein (1989), with an age of ca. 6 Ma, which is younger than all other localities of R. bressanus. In NOW there is a locality ‘Santa Margarida’ in Spain, associated with MN 5, which is too old for R. bressanus. For neither of the two localities, R. bressanus is mentioned in the respective references.

Rotundomys freiriensis Antunes and Mein, 1979
Occurrences: 4 (in Portugal [2] and Spain [2])
Type locality: Freiria do Rio Manor, Portugal
Holotype: M1, Department of Earth Sciences, NOVA School of Science and Technology, NOVA University Lisbon (figured in Antunes and Mein (1979), pl. 1, fig. a, i)
Age range: 9.87–9.62 Ma (9.745 Ma)
Occurrences: Asseiceira (Antunes et al., 1992), Freiria do Rio Manor (Antunes & Mein, 1979), Autopista de Rubí-Terrassa 7C, 11 (Casanovas-Vilar et al., 2016)
Observed material: FSL: casts of holotype / paratypes
Anatomical references: (Antunes & Mein, 1979; Antunes et al., 1992; Freudenthal, Mein & Martín Suárez, 1998; López-Antoñanzas, Peláez-Campomanes & Álvarez-Sierra, 2014)
Remark: The localities Autopista de Rubí-Terrassa 7C and 11 are associated to the Cricetulodon sabadellensis + Progonomys hispanicus concurrent range subzone (= 9.73–9.65 Ma) of Casanovas-Vilar et al. (2016), which falls within the range of the J1 subzone (= 9.87–9.62 Ma) of van Dam et al. (2006), that Asseiceira and Freiria do Rio Manor are correlated to (Mein, 2000).

Rotundomys intimus López-Antoñanzas, Peláez-Campomanes and Álvarez-Sierra, 2014
Occurrences: 4 (in Spain)
Type locality: Cerro de los Batallones 5, Spain
Holotype: mandible, BAT5’10-07, National Museum of Natural Sciences, Madrid (figured in López-Antoñanzas, Peláez-Campomanes and Álvarez-Sierra (2014), fig. 3A)
Age range: 9.71–8.75 Ma (9.23 Ma)
Oldest occurrence: Cerro de los Batallones 10 (López-Antoñanzas et al., 2010; López-Antoñanzas, Peláez-Campomanes & Álvarez-Sierra, 2014; Martín-Perea et al., 2021)
Youngest occurrence: Cerro de los Batallones 3 (López-Antoñanzas et al., 2010; López-Antoñanzas, Peláez-Campomanes & Álvarez-Sierra, 2014; Martín-Perea et al., 2021)
Anatomical reference: (López-Antoñanzas, Peláez-Campomanes & Álvarez-Sierra, 2014)
Remark: The Cerro de los Batallones system is placed in the local subzones J2 or J3 (López-Antoñanzas et al., 2010), so this range is taken from van Dam et al. (2006).
Rotundomys montisrotundi (Schaub, 1944)
Occurrences: 12 (in Spain [7] and France [5])
Type locality: Montredon, France
Holotype: m1, A Mo 849, NMB (figured in Mein (1965), fig. 1a and in Fejfar et al. (2011), fig. 2(19a))
Age range: 9.9–8.75 Ma (9.325 Ma)
Occurrences: Ampudia 3, Camí de Can Tarumbot 2, 3, Can Casablanques, Can Casablanques 2, Chabeuil - Les Bourbons, La Tarumba 1, Lo Fournas 6, 7, 1993, Montredon, Racor (López Martinez, García Moreno & Álvarez-Sierra, 1986; Mein, 1999; Guerra-Merchán, Ramallo & Ruiz Bustos, 2001; Casanovas-Vilar et al., 2016): MN 10
[bookmark: _Hlk165019411]Anatomical references: (Mein, 1965; Aguilar, 1982; Freudenthal, Mein & Martín Suárez, 1998; Guerra-Merchán, Ramallo & Ruiz Bustos, 2001; Aguilar, Michaux & Lazzari, 2007; Fejfar et al., 2011; López-Antoñanzas, Peláez-Campomanes & Álvarez-Sierra, 2014)

Rotundomys sabatieri Aguilar, Michaux and Lazzari, 2007
Occurrences: 2 (in France)
Type locality: Lo Fournas 16-M, France
Holotype: m1, Fou 16-M no 395, Faculty of Science, University of Montpellier (figured in Aguilar, Michaux and Lazzari (2007), pl. 2, fig. 2)
Age range: 9.9–8.75 Ma (9.325 Ma)
Oldest occurrence: Lo Fournas 6 (Aguilar et al., 2007; Aguilar, Michaux & Lazzari, 2007)
Youngest occurrence: Lo Fournas 16-M (Aguilar et al., 2007; Aguilar, Michaux & Lazzari, 2007)
Anatomical references: (Aguilar, Michaux & Lazzari, 2007; López-Antoñanzas, Peláez-Campomanes & Álvarez-Sierra, 2014)
Remark: Both localities are considered MN 10, which fits with the age given for Lo Fournas 16-M (± 9.5 Ma) in Aguilar et al. (2007).

Extant taxa
Following Musser and Carleton (2005) and incorporating the results of Lebedev et al. (2018), there are 9 extant genera with 18 extant species. Two of these genera with their single extant species are included in this study. Type localities and the distributions of the taxa follow Musser and Carleton (2005) and references therein.

Cricetus Leske, 1779
The only extant species of the genus is included in the analysis:

Cricetus cricetus (Linnaeus, 1758)
Type locality: Germany
Distribution: Central Europe, Western Siberia, Northern Kazakhstan, North-Western China
Anatomical references: (Fahlbusch, 1976; Pradel, 1985; Hír, 1997)
Observed material: SNSB-BSPG: 95 skulls with mandibles from Rhine Hesse, Germany (‘Raum Alsheim, Wintersheim, Dorn Dürkheim’), BSPG 1991 IV 1–95


Nothocricetulus Lebedev, Bannikova, Neumann, Ushakova, Ivanova and Surov, 2018
[bookmark: _Hlk165020499]Based on molecular data, Lebedev et al. (2018) erected a new genus, Nothocricetulus, for the former ‘Cricetulus’ migratorius (see also Neumann et al., 2006). This only species of the genus is included in the analysis:

Nothocricetulus migratorius (Pallas, 1773)
Type locality: Western Kazakhstan, lower Ural River
Distribution: Greece, Romania, Bulgaria, Southern European Russia, Kazakhstan, Southern Mongolia, Northern China, Turkey, Israel, Jordan, Lebanon, Iraq, Iran, Afghanistan, Northern India	
Anatomical references: (Pradel, 1981; Topachevsky & Skorik, 1992; Hír, 1993; Peshev, Peshev & Popov, 2004; Kryštufek & Vohralík, 2009; Nedyalkov, 2016; Lebedev et al., 2018; Xie, Zhang & Li, 2023)
Observed material: SNSB-BSPG: 21 mandibles, 3 maxilla fragments from the surroundings of Kabul, BSPG 1977 VI
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