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[bookmark: _Toc164850853]Additional trees with pruned taxon set
[bookmark: _Toc164850854]Bayesian inference non-clock tree
In the phylogeny inferred by the non-clock Bayesian inference (Fig. S5.1) is similar to the maximum parsimony analyses, as Collimys and Rotundomys are sister to each other and form a clade with Cricetulodon sabadellensis and C. bugesiensis. In contrast, this clade is however sister ot the Neocricetodon clade with the Pseudocricetus + Apocricetus + Hattomys + C. meini + C. lucentensis clade diverging outside.

[bookmark: _Toc164850855]Bayesian inference Tk02 tree
The topology and divergence times based on the Tk02 Bayesian inference analysis (Fig. S5.2) are practically identical to the IGR tree, except for differences in weakly supported relationships within Neocricetodon.

[bookmark: _Toc164850856]Maximum parsimony equal weighting tree 
The topology and divergence times based on the equal weighting maximum parsimony analysis (Fig. S5.3) closely resembles the implied weighting tree. Differences can only be seen in the position of Neocricetodon browni and N. nestori, that are positioned within Neocricetodon, while N. fahlbuschi and N. moldavicus are resolved outside the genus.

[bookmark: _Toc164850857]Additional trees with complete taxon set
The two extant taxa are resolved in all analyses (Figs. S5.4–8) within the clade of Apocricetus + Hattomys + Cricetulodon meini and C. lucentensis, with slight differences in the exact positions. In both clock trees, they form a clade (PP ≥ 0.71) as sister to Apocricetus s.s., while they are split up in the non-clock analyses.
Including the rogue taxa leads to noticeably decreased posterior probabilities (e.g., for Neocricetodon in the IGR clock tree, Fig. S5.5: PP = 0.14 vs. 0.52). The topologies of the trees only changed in the case of the IGR clock-tree, with differences within Neocricetodon and regarding Cricetulodon hartenbergeri, Cricetulodon sabadellensis and Cricetulodon bugesiensis that form a clade with Pseudocricetus (PP = 0.12). The instability of the positions of the rogue taxa becomes also clear in the comparison of the different analyses. Neocricetodon ambarrensis is recovered at a basal position in the Neocricetodon clade in all analyses except for the implied weighting maximum parsimony, where it is not positioned within Neocricetodon but more basally. Apocricetus darderi shows two possible relationships: either as sister to Hattomys (Fig. S5.6, Tk02: PP = 0.74; Fig. S5.7, MP-IW: BS < 50; Fig. S5.8, MP-EW: BS < 50) or within Apocricetus s.s. as sister to A. angustidens + A. alberti (Fig. S5.4, Bayesian non-clock: PP = 0.43; Fig. S5.5, IGR: PP = 0.49). Similarly, Pseudocricetus polgardiensis is either positioned within Neocricetodon, as sister to N. progressus (Fig. S5.4, Bayesian non-clock: PP = 0.29; Fig. S5.6, Tk02: PP = 0.36; Fig. S5.8, MP-EW: BS < 50) or within Pseudocricetus (Fig. S5.5, IGR: PP = 0.36; Fig. S5.8, MP-IW: BS < 50). The posterior probabilities are rather low for all placements, underlining the ‘rogue’ character of the taxa.

[bookmark: _Toc164850858]Neocricetodon ambarrensis
The basal position of Neocricetodon ambarrensis within Neocricetodon, as reconstructed by all analyses, can be clearly seen in its medium sized mesoloph(id)s and labial spur of the anterolophule in the M1, as proposed earlier (Freudenthal, Mein & Martín Suárez, 1998; Sinitsa & Delinschi, 2016). Congruent to N. moldavicus, the third synapomorphy, the anterior metalophule in the M2, is clearly present, supporting the assignment to Neocricetodon.

[bookmark: _Toc164850859]Apocricetus darderi
The designation of Apocricetus darderi as a rogue taxon is a result of its similarities to Apocricetus s.s., e.g., the crest-like anteroconid in the m1 and reduced protolophule in the M2, but also to Hattomys, e.g., the gigantism and the structure of combined mesolophid and hypolophulid in the lower molars, as reflected in its varying position in the different trees. Considering the geographical distribution of Hattomys in Gargano, Italy and A. darderi in Mallorca, Spain it is plausible, to attribute the similarities to a convergent insular evolution from a common ancestor (Torres-Roig et al., 2019).

[bookmark: _Toc164850860]Pseudocricetus polgardiensis
Freudenthal et al. (1998) mention the association of the former ‘Cricetus polgardiensis’ Freudenthal and Kordos (1989) to Pseudocricetus but without elaboration (see also Qiu & Li, 2016). Other authors favour a relationship to Neocricetodon and treat it as such (Daxner-Höck, 1992; Daxner-Höck et al., 1996; Sinitsa & Delinschi, 2016). Pseudocricetus polgardiensis shows several similarities to Neocricetodon, including the m1 mesolophid and M1 labial spur of the anterolophulid that both reach the molar border and the presence of the metalophule in the M2 (Topachevsky & Skorik, 1992). In the other species of Pseudocricetus, including the presumably most basal species P. antiquus, the mesolophids in the m1 are strongly reduced and the mesolophs form an anterior metalophule, while the labial spur of the anterolophule forms a labial anterolophulid (Topachevsky & Skorik, 1992). The association of P. polgardiensis with the other two Pseudocricetus species as seen in the IGR clock tree and the implied weighting maximum parsimony tree (Figs. S5.5, S5.8), is probably a consequence of the coding of an absence of the labial anterolophid in the m1, which is at least poorly developed in all Neocricetodon species. This character is however difficult to assess, based on the available drawings of the species (Freudenthal & Kordos, 1989). As this structure might thus also be developed in P. polgardiensis, a transfer to Neocricetodon, as seen in the other trees seems to be the most reasonable.
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Figure S5.1. MCC tree of the non-clock Bayesian inference analysis. Numbers at nodes depict the posterior probability. Scale bar represents character state changes per character.
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Figure S5.2. MCC tree of the time-calibrated relaxed-clock Tk02 Bayesian inference analysis. Numbers at nodes depict the posterior probability, node bars indicate the 95% highest posterior density for divergence times. Scale axis in Ma, chronostratigraphic chart following Cohen, Harper and Gibbard (2022).
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Figure S5.3. MC tree of the equal weighting maximum parsimony analysis. Calculated from 106 most parsimonious trees. Bootstrap values over 50% indicated at respective nodes. Scale bar represents character state changes.
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Figure S5.4. MCC tree of the non-clock Bayesian inference analysis including rogue and extant taxa. Extant taxa in blue, rogue taxa in red. Numbers at nodes depict the posterior probability. Scale bar represents character state changes per character.
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Figure S5.5. MCC tree of the time-calibrated relaxed-clock IGR Bayesian inference analysis including rogue and extant taxa. Extant taxa in blue, rogue taxa in red. Numbers at nodes depict the posterior probability, node bars indicate the 95% highest posterior density for divergence times. Scale axis in Ma, chronostratigraphic chart following Cohen, Harper and Gibbard (2022).
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Figure S5.6. MCC tree of the time-calibrated relaxed-clock Tk02 Bayesian inference analysis including rogue and extant taxa. Extant taxa in blue, rogue taxa in red. Numbers at nodes depict the posterior probability, node bars indicate the 95% highest posterior density for divergence times. Scale axis in Ma, chronostratigraphic chart following Cohen, Harper and Gibbard (2022).
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Figure S5.7. MC tree of the implied weighting maximum parsimony analysis including rogue and extant taxa. Calculated from 2 most parsimonious trees. Extant taxa in blue, rogue taxa in red. Bootstrap values over 50% indicated at respective nodes. Scale bar represents character state changes.
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Figure S5.8. MC tree of the equal weighting maximum parsimony analysis including rogue and extant taxa. Calculated from 106 most parsimonious trees. Extant taxa in blue, rogue taxa in red. Bootstrap values over 50% indicated at respective nodes. Scale bar represents character state changes.
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