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DNA extraction
[bookmark: _heading=h.30j0zll]To identify the genetic ancestry of the putative hybrid, we generated genome-wide genetic data and compared it to a reference panel of eight belugas and eight narwhals, following the methodology applied by Skovrind et al. (2019). Using a hand-held Dremel, 50 mg of bone powder was drilled from the specimen. Genomic DNA was extracted from the bone powder in a dedicated ancient DNA laboratory at the University of Copenhagen using the extraction buffer described by Dabney et al (2013) with an additional pre-digest stage of 30 min as recommended by Damgaard et al (Damgaard et al. 2015). The extraction was concentrated by first using Amicon Ultra 30 kDa Centrifugal Filter Units and then further concentrated and cleaned using Qiagen Minelute tubes. The extract was built into Illumina libraries as described in Meyer and Kircher (2010). We used qPCR to quality check the libraries and calculate the appropriate number of PCR cycles required to sufficiently amplify them without causing overamplification. The libraries were then sequenced on the Illumina HiSeq 2500 platform using 80 bp SE technology. Raw sequencing data from eight belugas and eight was downloaded from the Electronic Research Data Archive (ERDA) http://www.erda.dk/public/archives/YXJjaGl2ZS16NXRqTXE=/published-archive.html. 

Data processing
Initial data processing was performed within Paleomix v1.3.2 (Schubert et al. 2014). Sequencing adapters were removed from the raw sequencing reads using AdapterRemoval v2.3.1 (Lindgreen 2012) applying a minimum read length of 25 bp. Reads were mapped to the nuclear orca genome (Orcinus orca, Genbank accession: GCA_000331955.2) using the BWA Backtrack algorithm (H. Li and Durbin 2009) while disabling the seed length and excluding repeat regions available from Genbank. Reads which mapped to multiple locations were removed using the MarkDuplicates from Picard (Broad Institute 2016) and reads with read quality or mapping quality scores below 25 were removed using SAMtools v1.9 (Heng Li et al. 2009). The final alignment was realigned around indels using GATK (McKenna et al. 2010). The belugas and narwhals in the reference panel were also mapped to their respective mitochondrial genomes (Genbank accessions: KY88849.1) while the putative hybrid were mapped to the mitochondrial genomes of both species. 

Data filtering
The belugas and narwhals in the reference panel had an average nuclear genome-wide coverage of 0.25x and 0.19x, respectively, and the putative hybrid had a nuclear coverage of 0.93x. Using ANGSD v0.931 (Korneliussen, Albrechtsen, and Nielsen 2014) we estimated the genotype likelihoods with the GATK method (McKenna et al. 2010), excluded non variable sites (p value < 1e-4), triallelic sites and sites with a global read depth below 3 and above 10. This dataset (Complete Dataset) included 4,281,320 sites. We further filtered the data to only include sites with (i) three or more reads from unique belugas, (ii) three or more reads from unique narwhals and (iii) one to four reads in the putative hybrid and (iv) belugas and narwhals in the reference panel were fixed for alternate alleles. This dataset (Fixed-Sites Dataset) included 75,362 sites. All subsequent nuclear analyses were performed on both datasets. Two mitochondrial alignments were constructed using using MAFFT v7.392, including the 16 reference panel samples and either the putative hybrid mapped to the beluga mitochondrial genome or the putative hybrid mapped to the narwhal mitochondrial genome.

Ancestry analyses
We estimated the individual admixture coefficients of the putative hybrid and the belugas and narwhals in the reference panel with NGSadmix (Skotte, Korneliussen, and Albrechtsen 2013), while specifying two populations (K = 2) and a minimum minor allele frequency of 0.1. We performed one hundred runs and the run with the highest likelihood was used for subsequent interpretation. We also estimated the admixture proportions of the putative hybrid using fastNGSadmix (Jørsboe, Hanghøj, and Albrechtsen 2017), applying 100 bootstraps. FastNGSadmix uses allele frequencies of species or populations in a reference panel and the genotype likelihoods of a single individual to estimate its admixture proportions. The allele frequencies of the sites included in the Complete and the Fixed-Sites Datasets were estimated for the belugas and narwhals using NGSadmix as described on the fastNGSadmix website https://tinyurl.com/yc8bytwr. To further visualise      the ancestry of the putative hybrid we estimated a covariance matrix and performed a principal component analysis (PCA) using PCAngsd v0.95 (Meisner and Albrechtsen 2018) with default settings, except the minimum minor allele frequency, which was set to 0.1. 

[bookmark: _heading=h.1fob9te]The mean mitochondrial coverage of the putative hybrid was substantially higher (158.6x) when mapped to the narwhal mitogenome than when mapped to the beluga mitogenome (75.5x). Belugas and narwhals in the reference panel had mean mitochondrial coverages of 78.3x and 84.6x, respectively. Mitochondrial fasta sequences were extracted using ANGSD, specifying a consensus base and a minimum read depth of five. The two mitochondrial alignments were used to construct median-joining haplotype networks (Bandelt et al. 1999) with popART v.1.7 (Leigh and Bryant 2015) excluding sites with missing data. 
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