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DNA metabarcoding and amplicon sequencing of sei whale faecal samples will be used to identify 
target prey taxa and relative quantities of prey groups in sei whale diet. The isotopic niche of 
present-day sei whales will be investigated using whalebone, blubber and skin from recent 
standings to understand offsets between tissue types. Microsatellite loci will be used to identify 
unique individual whales and provide nuclear biparental markers to help understand population 
structure. Continued sampling of historic bone collections (N=98) will be used to further explore 
pre-whaling genetic and foraging diversity in the Falkland Islands.  

  

2. Pre-whaling SA populations had similar levels of genetic diversity.  
3. Present-day Falkland sei whales are more genetically diverse than 
other Sei whale populations in the Northern Hemisphere.

Methods: 

Biopsy skin, blubber, faecal and bone samples collected from the Falkland Islands were used to 
understand the genetic and foraging diversity of present-day and pre-whaling sei whale populations. 
Samples were prepped in the Dorothy Garrod Laboratory for isotopic analysis and analysed by 
continuous-flow elemental analysis isotope ratio mass spectrometry to 
provide carbon and nitrogen isotope ratios.  

Genomic DNA was extracted from 15 skin, 3 faecal and 
9 pre-whaling bone samples. Mitochondrial control 
region sequences were amplified and sent away for 
sequencing for ~500bp. DNA sequences were aligned 
using Geneious. Nucleotide and haplotype diversity 
were calculated using the R package, pegas (Paradis, 
2010). Genetic diversity metrics of other sei whale 
p o p u l a t i o n s were sourced from the literature. 

2. How genetically 
diverse were Falkland 

sei whales before 
whaling?

Sei Whale Genetic and Foraging Diversity in the 
Falkland Islands  
(Islas Malvinas)

Introduction: 

During the modern whaling period (1900-1986) over 2 million whales were removed from 
the Southern Hemisphere and whale numbers declined by up to 90%. Across the Southern 
Hemisphere, whales are slowly recovering, but are scarce compared to their earlier 
abundances in this region, and the impacts of whaling on population structure and diversity 
for some whale species are still unknown.  

The sei whale, Balaenoptera borealis, is relatively under-studied compared to other whale 
species and is often referred to as the ‘forgotten whale’. They are thought to inhabit 
predominantly offshore environments and are euryphaguous (feed on a wide variety of 
prey species) - potentially feeding at a higher trophic level ‘on-average’ compared to other 
baleen whale species.  

During whaling, 204,631 were removed from the Southern 
Hemisphere compared to 17,000 and 70,000 in the 

North Atlantic and North Pacific, respectively1.  

Sei whales are observed annually in the inshore 
waters surrounding the Falkland Islands and 
made up more than 3/4 of the whalers’ catch here 

during the modern whaling period (1900s -1986). 
Bones were discarded during whaling practices 

between 1905-1915 providing an ecological resource 
to study these “pre-whaling” populations. 

1. How do Falkland 
sei whales differ 

isotopically before 
and after whaling? 

Conclusions: 
1. Present-day sei whales forage at a similar trophic 
level to pre-whaling populations but potentially forage 
over a larger geographical range. 

 

Figure 2. Median-joining network for B.borealis mtDNA. Constructed using 487bp of the 
control region from the North Atlantic (NA - light blue) and South Atlantic (SA - dark blue). 

NA data from2. ? = SA samples with no temporal data available. SA ‘pre’ = 1905-1915.

Table 1 Haplotype and nucleotide diversities of sei whale populations across the globe 

Location
# 

samples
Source

# 

haps

Haplotype 

diversity

Nucleotide 

diversity 
bp

Falklands (Pre-whaling) 9 This study 7 0.94 0.012 502

Falklands (Present-day) 22 This study 8 0.95 0.012 502

North Atlantic 84 Huijser et al. 2 7 0.52 0.002 487

North Pacific 572 Kanda et al.3,4; Tamura et 
al. 5 58 0.79 0.008 487

Southeast Pacific 14 Perez-Alvarez et al. 6 13 0.94 0.010 699

sei whale 

Figure 1. Mean carbon and nitrogen isotope values for sei whales in the Falkland Islands 
before and after whaling. 

   

Present-day isotopes were measured using blubber biopsies (N=13) and faecal samples (N=17) from 2017. Historic 
samples are measured using bone collagen (N=10) with known age 1905-1915. Mean and error bars are shown for each 

group to 2 standard deviations. 
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Results: 

Nitrogen isotope ratios of bone and blubber suggest present-day sei whales foraged at a 
similar trophic level to pre-whaling populations (Figure 1). 

Carbon isotope ratios of pre-whaling bones suggest sei whales in the Falkland Islands (Islas 
Malvinas) were not isotopically diverse prior to whaling and perhaps followed similar 
foraging strategies over the course of their lifetime. Carbon isotope ratios of blubber 
suggest foraging strategies of modern sei whale populations are geographically diverse. 
Note - blubber samples only represent the foraging strategy for 1-3 months prior to sampling and do not represent an average over the 

whales lifetime.  

Faecal isotope ratios (indicative of recent foraging ~1-7days) suggest present-day sei 
whales are foraging pelagically (<-20‰ δ13C) and on low trophic level prey items (< 7‰ 
δ15N).  

Results: 

Pre-whaling sei whales had similar levels of genetic 
diversity to present-day populations in the Falkland 
Islands (Islas Malvinas). This present-day population 
was also more genetically diverse than 
populations of sei whales in the Northern Oceans 
(Table 1). 

As sei whales were more heavily exploited in the South 
Atlantic (SA) compared to the North Atlantic7 one might 
expect lower remnant genetic diversity in this region, however, 
global diversity patterns appear to still reflect an artefact of Pleistocene climatic processes 
resulting in decreased genetic diversity in Northern Oceans (similar to Morin et al.8Alter et al.9 ).   

3. How genetically 
diverse are sei whales in 

the Falkland Islands 
(Islas Malvinas)  

compared to other 
populations?

Future Research:

NA - 84 
SA ’?’ - 3 
SA ‘pre’ - 9 
SA ‘modern’ - 23 


