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Figure S1: a. World-wide killer whale densities. Numbers on map indicate killer whale density in animals per 10,000 km2. Shading indicates ocean productivity as measured by the average chlorophyll-a concentration (mg/m3) from 1997-2002 SeaWiFS images. Adapted from Forney & Wade (2006). b. & c. Habitat maps modelling the distribution of suitable habitat (red = core suitable habitat, yellow = less suitable habitat) for killer whales at the present (b) and during the LGM (c) were originally constructed for a study by Morin et al., (2015) using the AquaMaps approach (Ready et al., 2010; Kaschner et al., 2011). Predictions of the relative environmental suitability for killer whales were projected into geographic space by relating habitat preferences (based on a predefined set of environmental parameters including depth, temperature, salinity and sea ice concentration) to local conditions using environmental data for different time periods and assuming no changes in species-specific habitat usage over time. See Morin et al., (2015) for more details.
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Figure S2 continued
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Figure S2: Distributions of depth of coverage per genome.
Counts of sites (y-axis) at different depths of coverage (x-axis) for all samples after marking duplicates with samtools markdup, masking repeats with bedtools intersect and removing the x-chromosome using samtools view. Depths were estimated using angsd -doDepth, considering only reads that uniquely mapped to one region of the genome with a minimum mapping quality of 20, after adjusting q-scores around indels (-baq 1) and mapQ for excessive mismatches (-C 50), and discarding bad reads (those with flag scores >256). The two F1 samples are shown separately as black and grey bars on the same axis.
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Figure S3: Distribution of base quality scores 
Counts of bases (y-axis) with different quality scores (x-axis) summed across all samples after marking duplicates with samtools markdup, masking repeats with bedtools intersect and removing the x-chromosome using samtools view. Quality scores were estimated using angsd -doQsDist, considering only reads that uniquely mapped to one region of the genome with a minimum mapping quality of 20, after adjusting adjusting qscores around indels (-baq 1) and mapQ for excessive mismatches (-C 50), and discarding bad reads (those with flag scores >256).
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Figure S4: Effect of depth of coverage on metrics of diversity
a. Distribution of depth of coverage for a high (>20 mean) coverage genome of a Norwegian killer whale (black line) and down-sampled bam files with the proportion of randomly sampled reads ranging from 0.1 (lightest red) to 0.9 (darkest grey).  b. The number of sites included by mlRho and c. resulting estimates of theta for down-sampled bam files from plot a.  d. PSMC plots of effective population size through time, estimated from coalescence rates across the autosomes in a high coverage genome of a Norwegian killer whale and replicates inferred from down-sampled bam files from plot a.  e. Estimates of the number (NROH) and sum (SROH) of ROH >0.3Mb in chromosome 1 of our dataset of global genomes (open markers), including the down-sampled bam files from plot a. (filled markers). The data points bam files down-sampled to 0.1 and 0.2 of the total reads are shaded red and orange respectively, bam files down-sampled to between 0.3-0.9 cluster with the original bam file for the Norwegian killer whale and are shaded black.
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Figure S5: SNP density at genomic regions in which ROH were found.
Metrics related to SNP density at regions that overlap with ROH, as inferred using PLINK. Each datapoint corresponds to a single ROH in one individual. Datapoints are ordered sequentially based upon the genome coordinates of the start of the ROH. Red lines indicate the mean for each metric. Chromosomes are indicated by shading.
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Figure S6: Pairwise IBS estimates among genomes for regions in ROH in the Norwegian killer whale. The goal of this exercise was to assess whether overlapping ROH among genomes might represent shared IBD tracts (particularly for the genomes included in Figure 2a). Only sites within ROH in the Norwegian killer whale genome were considered. A random allele was selected from each of these sites within each genome and identity by state per site estimated as 1 if the base was identical for the two individuals being compared, or 0 otherwise. The values for all sites in each pairwise comparison were then summed and divided by the total number of sites included to generate an IBS distance measure between samples. We see from the dendrogram and heat map (lighter shading = greater IBS, darker red = lower IBS) that only the closely related Icelandic killer whale clusters with the Norwegian killer whale. This suggests that most of the ROH in different genomes that overlap in their physical position do not reflect IBD tracts shared among the genomes included in Figure 2a.
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Figure S7. Sum of runs of homozygosity (ROH) in different length categories in representative genomes from a. populations inferred to have undergone a decline in effective population size (an increase in coalescence rate) during the last glacial period by PSMC as shown in Figure 2a; b. populations that showed a more stable effective population size through most of the last glacial period (see Figure 2b) and the inferred admixed genome from the Antarctic Peninsula; c. Antarctic types B1, B2 and C, which PSMC inferred had an earlier decline in Ne (see Figure 2c) than the populations included in panel a; d. two F1 Iceland-Pacific transient admixed individuals (from captive breeding) and their two parental lineages.
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Figure S8. Expected age of homozygous tracts, assuming L (tract length) is approximated as 100/2t cM (Thompson 2013), and a generation time of 25.7 years (Taylor et al. 2007) and a range of mammalian recombination rates (as per Dumont & Payseur 2008). If these assumptions are realistic then the ROH categories considered in this study would primarily reflect coalescence of identical haplotypes in a most recent common ancestor during the Holocene.













	Sample
	BioProject
	BioSample
	SRA

	Norway
	PRJNA167475
	SAMN01180276
	SRR574967 -  SRR574982
	
	
	
	

	Iceland
	PRJNA531206
	SAMN11352773
	SRR8861594
	SRR15311852
	SRR15311851
	
	
	

	Scotland
	PRJNA531206
	SAMN11352772
	SRR15242337
	SRR15242336
	SRR15242335
	SRR8861592
	SRR15311844
	SRR15311843

	Newfoundland
	PRJNA531206
	SAMN11352757
	SRR8861581
	SRR15311850
	SRR15311849
	
	
	

	Gibraltar
	PRJNA531206
	SAMN11352768
	SRR8861588
	SRR15311841
	SRR15311842
	
	
	

	Gulf of Mexico
	PRJNA531206
	SAMN11352766
	SRR15236538
	SRR15236556
	SRR15235402
	SRR8861586
	SRR15311840
	SRR15311839

	Gabon
	PRJNA531206
	SAMN11352764
	SRR15236543
	SRR15236564
	SRR15235407
	SRR8861583
	SRR15311838
	SRR15311837

	Brazil
	PRJNA531206
	SAMN11352754
	SRR15236542
	SRR15236560
	SRR15235406
	SRR8861576
	SRR15311836
	SRR15311835

	Alaskan transient
	PRJNA531206
	SAMN20478030
	SRR15298997
	
	
	
	
	

	Alaskan resident
	PRJNA236163
	SAMN02595096
	SRR1164379
	
	
	
	
	

	Alaskan offshore
	PRJNA531206
	SAMN11352753
	SRR15236547
	SRR15236553
	SRR15235411
	SRR8861576
	SRR15311814
	SRR15311813

	Hawaii
	PRJNA531206
	SAMN11352755
	SRR15236536
	SRR15236554
	SRR15235400
	SRR8861577
	SRR15311834
	SRR15311823

	Clipperton Is. (ETP)
	PRJNA531206
	SAMN11352765
	SRR15236544
	SRR15236561
	SRR15235408
	SRR8861587
	SRR15311812
	SRR15311847

	Mexico (ETP)
	PRJNA531206
	SAMN11352756
	SRR15236537
	SRR15236555
	SRR15235401
	SRR8861574
	SRR15311846
	SRR15311845

	Chatham Islands
	PRJNA531206
	SAMN11352761
	SRR15236541
	SRR15236559
	SRR15235405
	SRR8861584
	SRR15311833
	SRR15311832

	New Zealand
	PRJNA531206
	SAMN11352760
	SRR8861578
	SRR15311830
	SRR15311831
	
	
	

	W. Australia
	PRJNA531206
	SAMN11352767
	SRR15242333
	SRR15242332
	SRR15242334
	SRR8861589
	SRR15311828
	SRR15311829

	SW. Australia
	PRJNA531206
	SAMN11352769
	SRR15236548
	SRR15236565
	SRR15235412
	SRR8861591
	SRR15311827
	SRR15311826

	type B1
	PRJNA531206
	SAMN20368930
	SRR15239710
	SRR15236552
	SRR15235397
	SRR15298998
	
	

	type B2
	PRJNA531206
	SAMN20368929
	SRR15239709
	SRR15236551
	SRR15235398
	SRR15298999
	
	

	type C
	PRJNA531206
	SAMN20368928
	SRR15239708
	SRR15236550
	SRR15235399
	SRR15299000
	
	

	Crozet
	PRJNA531206
	SAMN11352770
	SRR15236549
	SRR15235413
	SRR15222850
	SRR8861590
	SRR15311825
	SRR15311824

	Antarctic Peninsula
	PRJNA531206
	SAMN11352759
	SRR15236540
	SRR15236558
	SRR15235404
	SRR8861579
	SRR15311821
	SRR15311822

	Southern Ocean
	PRJNA531206
	SAMN11352762
	SRR15236546
	SRR15236563
	SRR15235410
	SRR8861582
	SRR15311820
	SRR15311819

	Southern Ocean
	PRJNA531206
	SAMN11352763
	SRR15236545
	SRR15236562
	SRR15235409
	SRR8861585
	SRR15311818
	SRR15311817

	Maldives
	PRJNA531206
	SAMN11352758
	SRR15236539
	SRR15236557
	SRR15235403
	SRR8861580
	SRR15311816
	SRR15311815

	Iceland-Transient F1
	PRJNA531206
	SAMN20330915
	SRR15279107
	
	
	
	
	

	Iceland-Transient F1
	PRJNA531206
	SAMN20330708
	SRR15279106
	
	
	
	
	



Table S1: Accession details of BioProjects, BioSamples and SRA data associated with this study. 


	Region
	Population
	θ (x104)
	CI (x104)
	FROH

	Pacific
	Alaskan transient
	5.64
	5.62 - 5.67
	0.031

	
	Alaskan resident
	4.35
	4.34 - 4.37
	0.132

	
	Alaskan offshore
	5.58
	5.56 - 5.59
	0.109

	
	Hawaii
	7.26
	7.24 - 7.27
	0.036

	
	Clipperton Island (ETP)
	5.13
	5.12 - 5.15
	0.138

	
	Mexico (ETP)
	7.50
	7.48 - 7.51
	0.023

	
	
	
	
	

	Atlantic
	Norway
	5.14
	5.12 – 5.15
	0.094

	
	Iceland
	
	
	0.087

	
	Scotland
	3.70
	3.69 - 3.71
	0.378

	
	Newfoundland
	
	
	0.104

	
	Gibraltar
	
	
	0.085

	
	Gulf of Mexico
	7.11
	7.10 - 7.13
	0.080

	
	Gabon
	6.02
	6.00 - 6.04
	0.092

	
	Brazil
	7.07
	7.05 - 7.08
	0.070

	
	
	
	
	

	Australasia
	Chatham Islands
	7.51
	7.49 - 7.53
	0.030

	
	New Zealand
	5.22
	5.20 - 5.23
	0.189

	
	W. Australia
	7.52
	7.50 - 7.54
	0.024

	
	SW. Australia
	7.82
	7.80 - 7.84
	0.006

	
	
	
	
	

	Antarctica & Southern Ocean
	type B1
	4.91
	4.89 - 4.92
	0.046

	
	type B2
	4.89
	4.88 - 4.91
	0.042

	
	type C
	4.92
	4.91 - 4.94
	0.024

	
	Crozet
	6.99
	6.97 - 7.00
	0.100

	
	Antarctic Peninsula
	10.92
	10.91 - 10.94
	0

	
	Southern Ocean
	7.38
	7.36 - 7.40
	0.010

	
	Southern Ocean
	7.54
	7.52 - 7.56
	0.006

	
	
	
	
	

	Indian Ocean
	Maldives
	7.02
	7.01 - 7.04
	0.012

	
	
	
	
	

	
	Iceland-Transient F1s
	
	
	0.005 & 0.008

	
	
	
	
	



Table S2: Estimates of theta ( ) and genomic inbreeding coefficients (FROH). Inbreeding coefficients are calculated by dividing the total sum of ROH greater than 1.5Mb by the total length of the autosomal regions considered in this study (2.2 Gb). Missing  estimates are samples with <10 mean coverage.
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