Table S3a. Accuracy of approximate Bayesian computation for parameter estimation and refugial model selection based on cross-validation. Parameter estimation error shown here was calculated as mean squared prediction error divided by 1000 (for carrying capacity) or multiplied by 1000 (for migration rate) to account for different scales of variables. “Statistic” refers to whether the mode or the median of the posterior distribution was used as a point estimate of the given parameter. Model selection error represents the frequency at which the true model for a given simulated dataset was not selected as the most likely model, and as such statistic is listed as “NA” (not applicable). Abbreviations for datasets: MSAT-Pop = population level microsatellites; mtDNA-Pop = population level mitochondrial DNA; mtDNA-Range = rangewide mtDNA.

	
	
	
	
	Error (tolerance = t)

	Dataset
	Parameter
	Method
	Statistic
	t =0.001
	t = 0.01
	t = 0.05

	MSAT-Pop
	Carrying capacity
	Rejection
	Median
	0.22
	0.28
	0.35

	MSAT-Pop
	Carrying capacity
	Neural net
	Median
	0.37
	0.19
	0.18

	MSAT-Pop
	Carrying capacity
	Rejection
	Mode
	0.24
	0.29
	0.58

	MSAT-Pop
	Carrying capacity
	Neural net
	Mode
	0.21
	0.11
	0.11

	MSAT-Pop
	Migration
	Rejection
	Median
	0.18
	0.23
	0.30

	MSAT-Pop
	Migration
	Neural net
	Median
	0.21
	0.15
	0.11

	MSAT-Pop
	Migration
	Rejection
	Mode
	0.26
	0.27
	0.49

	MSAT-Pop
	Migration
	Neural net
	Mode
	0.24
	0.15
	0.15

	mtDNA-Pop
	Carrying capacity
	Rejection
	Median
	0.53
	0.60
	0.67

	mtDNA-Pop
	Carrying capacity
	Neural net
	Median
	0.54
	0.49
	0.41

	mtDNA-Pop
	Carrying capacity
	Rejection
	Mode
	0.70
	0.72
	0.95

	mtDNA-Pop
	Carrying capacity
	Neural net
	Mode
	0.67
	0.54
	0.55

	mtDNA-Pop
	Migration
	Rejection
	Median
	0.46
	0.57
	0.64

	mtDNA-Pop
	Migration
	Neural net
	Median
	0.53
	0.39
	0.34

	mtDNA-Pop
	Migration
	Rejection
	Mode
	0.67
	0.70
	0.90

	mtDNA-Pop
	Migration
	Neural net
	Mode
	0.49
	0.40
	0.45

	mtDNA-Range
	Carrying capacity
	Rejection
	Median
	0.88
	0.64
	0.73

	mtDNA-Range
	Carrying capacity
	Neural net
	Median
	0.88
	0.57
	0.63

	mtDNA-Range
	Carrying capacity
	Rejection
	Mode
	0.93
	1.07
	1.17

	mtDNA-Range
	Carrying capacity
	Neural net
	Mode
	0.92
	0.52
	0.57

	mtDNA-Range
	Migration
	Rejection
	Median
	0.74
	0.53
	0.75

	mtDNA-Range
	Migration
	Neural net
	Median
	0.51
	0.34
	0.47

	mtDNA-Range
	Migration
	Rejection
	Mode
	1.04
	1.01
	1.25

	mtDNA-Range
	Migration
	Neural net
	Mode
	0.83
	0.66
	0.68

	MSAT-Pop
	Refugial model
	Rejection
	NA
	0.10
	0.15
	0.18

	MSAT-Pop
	Refugial model
	Neural net
	NA
	0.11
	0.07
	0.07

	mtDNA-Pop
	Refugial model
	Rejection
	NA
	0.27
	0.30
	0.31

	mtDNA-Pop
	Refugial model
	Neural net
	NA
	0.19
	0.14
	0.12

	mtDNA-Range
	Refugial model
	Rejection
	NA
	0.16
	0.19
	0.28

	mtDNA-Range
	Refugial model
	Neural net
	NA
	0.11
	0.09
	0.02



Table S3b. Assignment accuracy of datasets simulated in SPLATCHE for cross-validation. Data are presented as 3x3 matrices; for each sampling scheme, the “true” scenario used for simulation is listed along the left side of the matrix, while the scenario estimated as having the highest posterior probability is listed along the top of the matrix, and the entries in the matrix represent the number of simulations from each simulated scenario assigned to a given scenario.

	mtDNA-Population

	
	EC+GC+SW
	EC
	SE+SW

	EC+GC+SW
	73
	0
	27

	EC
	0
	100
	0

	SE+SW
	10
	0
	90



	mtDNA-Rangewide

	
	EC+GC+SW
	EC
	SE+SW

	EC+GC+SW
	95
	0
	5

	EC
	0
	100
	0

	SE+SW
	2
	0
	98



	Microsatellite-Population

	
	EC+GC+SW
	EC
	SE+SW

	EC+GC+SW
	89
	0
	11

	EC
	0
	100
	0

	SE+SW
	9
	0
	91







Table S3c. Assignment accuracy of datasets simulated using longer times (12,000 generations) and larger ancestral population times (N = 10,000) for the final coalescence step in SPLATCHE. Data are presented as 3x3 matrices; for each sampling scheme, the “true” scenario used for simulation is listed along the left side of the matrix, while the scenario estimated as having the highest posterior probability is listed along the top of the matrix, and the entries in the matrix represent the number of simulations from each simulated scenario assigned to a given scenario using the data generated using shorter coalescence times.

	mtDNA-Population

	
	EC+GC+SW
	EC
	SE+SW

	EC+GC+SW
	1
	2
	7

	EC
	0
	5
	5

	SE+SW
	0
	0
	10



	mtDNA-Rangewide

	
	EC+GC+SW
	EC
	SE+SW

	EC+GC+SW
	2
	0
	8

	EC
	0
	8
	2

	SE+SW
	0
	0
	10



	Microsatellite-Population

	
	EC+GC+SW
	EC
	SE+SW

	EC+GC+SW
	8
	0
	2

	EC
	0
	10
	0

	SE+SW
	1
	0
	9




