Text S5: Justification for prior distributions for MCMCcoal

MCMCcoal is a Bayesian method, and thus requires us to provide prior distributions on the estimates of the population divergence times of each of the proboscidean taxa. Our choices are based on comparison to the fossil evidence, and are justified below. We note that our “Minimum” and “Maximum” in the document below refer to the 5th percentile and 95th percentile points of the prior distribution. These are soft bounds, and can accommodate the possibility of population split times outside the range if the data strongly imply such a scenario. 

Elephant-Mastodon: 24-30 Mya
Minimum: 24 Mya, Sanders and colleagues [18] mention that the Rasmussen and Gutierrez (2009) report of fauna from the Eragaleit Beds of Lothidok includes the earliest definitively known mammutid, dated to between >24-27 Mya [19].

Maximum: 30 Mya, Sanders and colleagues [18] mention a specimen from Chilga, Ethiopia (28-27 Ma) that has some mammutid features superimposed on an otherwise palaeomastodont-type molar. To this and to other estimates of maximum dates we add 2 My (which is also a maximum average for proboscideans species duration in the fossil record [20]), to account for potential difficulty in recognizing differences during an initial period of divergence, and to account for inadequate fossil sampling.

African-Eurasian: 4.2-9 Mya  (we use “Eurasian” to refer to the Mammuthus-Elephas clade)

Minimum: 4.2 Mya. Sanders and colleagues [18] list Elephas ekorensis, as “the most ancient unequivocal representative of the genus Elephas. Among locations listed for this species, the oldest is 5.0-4.2 Mya. (Note: this minimum assumes that Loxodonta is paraphyletic.)

Maximum: 9 Mya. The oldest Loxodonta fossil is 6-7 Mya 


[18,21] ADDIN EN.CITE . We add 2 Mya to the maximum date for the reasons noted above.
Asian-Mammoth: 3-8.5 Mya
Minimum: 3 Mya. The earliest mammoth is Mammuthus subplanifrons, but Sanders and colleagues [18] state that “in the absence of associated crania, however, there is no certainty that this species is a mammoth.” The next to appear is M. africanavus, and Sanders and colleagues [18] state that this is “the earliest unambiguous evidence of the genus Mammuthus in Africa.” In the associated table [18], this species is listed as mid-late Pliocene, with dated locales at 3.5-3.0 Mya. (Note: this minimum assumes that Elephas is paraphyletic.)

Maximum: 8.5 Mya. For the questionable M. subplanifrons, the oldest date listed by Sanders and colleagues for any date range at a locale is 6 Mya [18]. There is an older “Elephas nawataensis” [22] that Sanders and colleagues argue may be mis-assigned to the genus Elephas [18]. The E. nawataensis dates to 4.2-6.5 Mya [22]. We add 2 Mya to the maximum date for the reasons noted above, yielding the 8.5 Mya maximum.
Forest-Savanna: 0.5-9 Mya
Minimum: 0.5 Mya. This is when L. africana appears in the fossil record, with modern savanna elephant morphology [18].
Maximum: 9 Mya. Assumes a trichotomy at the Loxodonta-Eurasian maximum.
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