[bookmark: _Hlk120308974]Supporting Information 
Methods
Genome and Transcriptome Assembly. 
DNA for Illumina short read sequencing was extracted using DNeasy Blood & Tissue Kits (Qiagen, USA) and for Pacbio with the MagAttract HMW DNA Kit (Qiagen, USA). The Illumina and Pacbio sequencing were performed at The Centre for Applied Genomics (TCAG) at the Hospital for Sick Children, Toronto, Canada. The MASURCA assembled genome was further polished using PILON v 1.22 (Walker et al., 2014). Sex chromosome linked contigs were detected by aligning to cow X chromosome (CM008197.2 downloaded from Ensembl, January 2019) using SatsumaSynteny in SATSUMA v 3.0 (Grabherr et al. 2010). The genome was screened for repeat regions using REPEATMASKER v4.0.7 with database Dfam_Consensus-20170127,‘mammalia’ RepBase-20170127 library
RNA for the transcriptome assembly was extracted using the RNeasy Lipid Tissue Kit (Qiagen, USA).  Paired end RNAseq data were generated using HiSeq 2500 at TCAG. The genome was annotated using MAKER2 pipeline, using two iterations, with gene prediction tools AUGUSTUS (Stanke, et. al., 2008) and SNAP (Korf, 2004). The MAKER2 pipeline was run using the blue whale transcriptome, and NCBI proteins for cow and all cetaceans. 
Whole genome sequencing of present-day samples. The paired-end reads of 11 present-day blue whale samples were sequenced using Illumina HiSeq X from DNA extracted from frozen muscle tissue of NWA blue whales that died off the eastern Canadian coast and the tissues of NEA blue whales that were collected from skin biopsies sampled in the Svalbard Archipelago, Norway (Fig. 1). The whole genome Illumina sequencing for the NWA blue whales were done at TCAG (Toronto, Canada) and the NEA whales were sequenced at Genomics Core Facility (GCF) (University of Bergen, Norway) and TCAG. The DNA from seven fin whale samples were collected from skin biopsies sampled in the Svalbard Archipelago, Norway and sequenced at GCF. The animal handling protocols were approved by the Norwegian Animal Research Authorities (permits refs: 2015/28335-2 and 17/20161), the Governor of Svalbard (permits refs: 2011/00720-20 a.522-05 and 16/01532-5) and Ministry of Fisheries and Oceans, Canada (SARA permit ref: NLSAR-003-14).The reference-based alignments of the 12 blue whales from present-day samples (including NE-Ar) were performed to the masked autosomal NA blue whale de novo genome for population structure, heterozygosity estimation and introgression analyses. The paired-end reads were trimmed for adapters and low-quality bases using TRIMMOMATIC v 0.36 (Bolger et al., 2014). The trimmed reads were aligned and SNPs were identified using GATK v 3.8, PICARD v 2.17.3 and SAMTOOLS v 1.5 (Li et al., 2009) following GATK best practices (DePristo et al., 2011).The SNPs were filtered using VCFTOOLS (Danecek et al., 2011), VcfFilter (https://github.com/vcflib/vcflib) and PLINK (Purcell et al., 2007)
DNA extraction and whole genome sequencing of historical bone samples.
DNA from historical blue whale bone samples was carried out in an ancient DNA facility at ROM following the methodology of Rohland et al. (2018). Briefly, 50 mg of bone was pulverized and mixed in a lysis buffer to release DNA, which was purified using silica binding columns. From the purified DNA, double-stranded libraries were built following the protocol of Fortes and Paijmans (2015). Libraries were double indexed and paired-end reads were sequenced on an Illumina HiSeq X sequencer at TCAG. The trimmed, merged reads were mapped to the NA blue whale genome using BWA with 'ancient parameter' (-l 16500 -n 0.01 -o 2) to deactivate seeding and allowing higher substitutions and two gaps (Meyer et al. 2012). The alignments were further processed using GATK, PICARD and SAMTOOLS, similar to the present-day samples.

Table S1. Dfoil analysis showing direction of gene flow between blue and fin or humpback whales. 
	Gene flow
	NW-M6 genome
(%)
	NW-B7 genome (%)
	NW7 genome (%)
	NW9 genome (%)
	NE1 Genome (%)
	NE2 Genome (%)
	NE3 Genome (%)
	NE4 Genome (%)
	NE72 Genome (%)
	NE73 Genome (%)

	Fin to Blue
	3.75
	3.53
	3.18
	3.70
	3.29
	3.73
	3.37
	3.64
	3.56
	3.54

	Blue to Fin
	0.01
	0.00
	0.01
	0.00
	0.00
	0.02
	0.01
	0.01
	0.01
	0.02

	Blue to Humpback
	0.00
	0.01
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00

	Humpback to Blue 
	0.72
	0.69
	0.70
	0.64
	0.81
	0.64
	0.83
	0.78
	0.63
	0.73

	Between Blue/Sei* & Fin 
	0.01
	0.03
	0.06
	0.02
	0.03
	0.02
	0.01
	0.03
	0.02
	0.03

	Between Blue/Sei* & Humpback 
	0.01
	0.01
	0.02
	0.00
	0.02
	0.01
	0.00
	0.03
	0.02
	0.03

	NA**
	0.17
	0.18
	0.21
	0.19
	0.19
	0.20
	0.24
	0.18
	0.15
	0.21

	No Introgression
	95.33
	95.55
	95.81
	95.44
	95.65
	95.37
	95.55
	95.32
	95.59
	95.43



*Blue/Sei: Blue – Sei whale ancestor and the gene flow is nondirectional.
**NA: not enough ABBA or BABA sites
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