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Ages of terminal taxa
All modern taxa were assigned an age of 0 MYA. 

Sparassocynus derivatus: minimum age = 3.3 MYA; maximum age = 5.0 MYA.
Justification: The majority of the specimens we have used for coding purposes here are from the Chapadmalal Formation. Impact glasses from the top of the Chapadmalal yield a radiometric date of 3.3 ± 0.2 Mya (Schultz et al., 1998), and so we have used 3.3 MYA as the minimum age. The maximum age follows Woodburne (2010: fig. 3). 

Hesperocynus dolgopolae: minimum age = 5.22 MYA; maximum age = 7.14 MYA
Justification: Hesperocynus dolgopolae specimens are known from the Andalhualá, Cerro Azul, and Aisol Formations (Forasiepi et al., 2014). Of these, the Andalhualá Formation specimens are the most robustly dated, being between 7.14 and 5.22 Ma old, i.e. latest Miocene to earliest Pliocene (Deschamps et al., 2013). 

Internal node calibrations

1. Root (= Marsupialia): hard minimum bound = 54.55 MYA; soft maximum bound = 83.6 MYA
Justification: the minimum bound is based on the minimum radiometric age of the Tingamarra Local Fauna of northeastern Australia (Godthelp et al., 1992), which is the source of the oldest definitive crown-clade marsupials currently known (Beck et al., 2008; Beck, 2012; Beck, 2017b; Beck, in press). The maximum bound is the maximum age of the Campanian, which is based on the assumption that (crown-clade) Marsupialia probably originated in South America, and that metatherians did not reach South America until the Maastrichtian at the earliest (Beck, 2017a). 

2. Dromiciops-Peramelemorphia-Dasyuromorphia split (= crown-clade Australidelphia): hard minimum bound = 44.54 MYA; soft maximum bound = 83.6 MYA
Justification: See Kealy and Beck (2017: calibration 3). 

3. Peramelemorphia-Dasyuromorphia split (= Agreodontia): hard minimum bound = 23.6 MYA; soft maximum bound = 65.7 MYA
Justification: the minimum bound is based on the minimum age of the Etadunna Formation (Metzger & Retallack, 2010), from which definitive peramelemorphians are known (Woodburne et al., 1994; Travouillon et al., 2013). The soft maximum bound is the maximum age of the Banco Negro Inferior (Salamanca Formation; Clyde et al., 2014), source of the oldest definitive marsupialiforms from South America (Goin et al., 2002; Forasiepi & Rougier, 2009); this is based on the assumption that Agreodontia (= Peramelemorphia+Dasyuromorphia+Notoryctemorphia; Beck et al., 2014) is purely Australian radiation, and that marsupials reached Australia from South America (Beck, 2008; Beck et al., 2008; Beck, 2012; Beck, 2017a). 

4. Sminthopsis-Murexia split (= crown-clade Dasyuridae): hard minimum bound = 3.4 MYA; soft maximum bound = 28.1 MYA
Justification: see Kealy and Beck (2017: calibration 6).  

5. Echymipera-Perameles split (= crown-clade Peramelidae): hard minimum bound = 3.62 MYA; soft maximum bound = 28.1 MYA
Justification: see Kealy and Beck (2017: calibration 4).  

6. Caluromyinae-Glironiinae-Didelphinae split (= crown-clade Didelphidae): hard minimum bound = 12.1 MYA; soft maximum bound = 65.7 MYA
Justification: see Kealy and Beck (2017: calibration 2).  

7. Didelphis-Philander split: hard minimum bound = 3.3 MYA; soft maximum bound = 65.7 MYA
Justification: the minimum bound follows (Jansa et al., 2014: supporting information). The maximum bound is the maximum age of the Banco Negro Inferior (Salamanca Formation), source of the oldest definitive marsupialiforms from South America (see above). This is a highly conservative maximum, reflecting the difficulty in reliably identifying crown-clade didelphids based on fragmentary dental remains (Voss & Jansa, 2009).

Calibrations 1, 2, 3 and 6 were specified as uniform distributions (Ho & Phillips, 2009), due to the particularly poor fossil record bearing on these divergences (see Kealy & Beck, 2017). Calibrations 4, 5 and 7 were specified as offset exponential distributions (Ho & Phillips, 2009), with a “hard” minimum bound, and a “soft” maximum bound, such that there was a 5% probability that the divergence date for the node is older than this maximum bound; this assumes that the divergence date falls relatively close to the minimum bound, congruent with the comparatively better fossil record for these divergences (Kealy & Beck, 2017). 
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