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Divergence time estimation with internal node fossil calibration

Divergence time estimations using only tip calibration points were much younger than reported in previous studies. To investigate the effect of calibration points and to compare our analyses with results from Meiri et al. (2018), we performed additional analyses. We used the same dataset as described in section 1.5, i.e. 161 directly radiocarbon-dated samples and 48 randomly chosen modern sequences of red deer sensu lato lineages. The analysis was performed in BEAST 1.10.4 with the TN+G nucleotide substitution model, partitioning into three codon positions with substitution rate, rate heterogeneity and base frequencies unlinked among positions, uncorrelated relaxed clock with lognormal distribution, and the Bayesian Skygrid population model. For calibrating the molecular clock we used the median calibrated radiocarbon ages of samples and additional fossil calibration for the earliest elaphoid from Europe. For the fossil calibration we used a normal prior with 0.9 Myr mean and 1 ka BP standard deviation. We ran two MCMC simulations through 50 million iterations with a sampling frequency of 5000 steps. The convergence and ESS values were checked using Tracer 1.6. Results from the two analyses were combined using LogCombiner 1.10.4 with 10% burn-in. The phylogenetic trees were summarized in TreeAnnotator 1.10.4.

We obtained the dated phylogeny presented in Fig. S1 and divergence times for major nodes in the tree (Table 2). The MRCA of elaphoid and wapitoid deer was estimated to be 3-4 times older (1.37 Myr BP, 95% HPD: 0.88-2.32 Myr BP), whereas the age of the MRCA of the specific haplogroups was similar compared to the analysis without internal calibration point (Table 2). Also the phylogeny showed some differences in topology compared with the phylogeny obtained from the analysis without internal calibration point (Fig. 4). The main difference was the position of haplogroup D, which formed a sister group to all other elaphoid clades (with no reliable support) on the tree with internal node calibration, whereas on the other BEAST tree it was a sister clade to the haplogroup E. Another difference was the position of haplotypes H008 and H207, which now clustered outside recognized haplogroups, but on the tree with only tip calibration they belonged to haplogroup C. Finally, also the positions of haplotypes H195, H201, H222, H227 and H228 were different on the two trees. All of the described differences between the two dated phylogenies included a node with low support on at least one of the two trees.
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Fig. S2. Dated phylogeny of the elaphoid and wapitoid deer obtained in BEAST from radiocarbon-dated ancient sequences and randomly chosen modern sequences with fossil calibration and tip calibration points. Numbers at nodes indicate posterior probabilities above 0.7. Ancient samples placed outside haplogroups are denoted by sample name, geographic location, median radiocarbon age.
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