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Introduction:
• During the modern whaling period
(1900-1986), whale numbers declined by
up to 90 percent and over 2 million
whales were removed from the southern
hemisphere alone. The SW Atlantic was
the epicenter of modern whaling, with
8.6% of all Southern Hemisphere catches
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1. How do Sei whales
compare with other marine
species in terms of their
feeding ecology (inferred
using stable isotopes) ?

2. Are Falkland Sei
whales genetically
related across ocean
basins and across
hemispheres?

Methods:
1. Blubber samples were taken from 11

made within a day’s sailing of one sub-Antarctic

live and 2 recently stranded Sei

island.

whales, Falklands 2016. Samples were
freeze-dried , ~0.8mg weighed into tin

• Whales are slowly recovering regionally, but are scarce compared to their earlier abundances in this

capsules and analysed by continuous-flow

region and the impacts of whaling on population structure and diversity for some whale species are

elemental analysis isotope ratio mass

still unknown.

spectrometry to provide carbon and
nitrogen isotope ratios.

• 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

2. Biopsy skin samples from 15 Sei whales were collected in Falklands (Summer 2016), genomic

environments and are euryphaguous (feed on a wide variety of prey species) - potentially feeding at a

DNA extracted and mitochondrial control region sequences were amplified. mtDNA

higher trophic level ‘on-average’ compared to other baleen whale species.

sequences for 10 Sei whale individuals and two outgroups (Fin, Brydei) were sourced from
Genbank. DNA sequences were aligned using Geneious. A best-fit model of evolution was

• Biopsy skin and blubber samples collected from the SW Atlantic (Falklands, 2016) will be used to
understand population structure and feeding ecology of present-day Sei whale populations.

identified (GTR with a parameter describing the proportion of invariant sites) using
JModelTest. Phylogenetic relationships between individuals were constructed using bayesian
metropolis-coupled monte carlo phylogenetic methods in MrBayes. These relationships are
shown in figure 2.
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Figure 1. Mean carbon and nitrogen isotope values for Antarctic marine predators.
Sei whales (n=13, Falklands, South Atlantic (red). Fin, Humpback and Southern-right whale (darkblue - Borrell 2012;
Elsenmann 2016; Valenzuela 2009). Skua, leopard seal, fur seal and penguin (darkblue - Thompson 1995; Zhao 2004;

Results:
1. The sei whale carbon isotope values (<- 20) are indicative of pelagic foraging (figure 1). Compared
to other whale species (humpback, fin, southern-right) nitrogen isotopes suggest Sei whales forage
at a higher trophic level ‘on-average’ compared to other whale species. Their isotope signatures are
similar to two antarctic marine mammals, Antarctic fur seal and Elephant seal.
2. Although still early days, Falklands sei whales fall within one of two large clades (figure 2) with 19/25
unique matrilineal haplotypes. The top clade (dark blue) with good phylogenetic support (87.5%)
contains individuals from both the Pacific and the Atlantic - a mixed ocean clade. This suggests at
some point in the evolutionary past migration has occurred between these two ocean basins. The
second clade (light blue) only contains individuals from the Atlantic. The sub-clade shown (lightgreen)
represents only individuals from the North Atlantic and has 100% consensus support. Further
research is needed to explore trans-equatorial connectivity and is not supported here.

Figure 2. Phylogeny of genetic relationships of 25 Sei whale individuals (B.borealis). 15
individuals from the Falklands, 2016 denoted by
; 10 unlabelled individuals from
genbank. Constructed using mtDNA control region. One clade only contains individuals from
the Atlantic (lightblue) with 100% support for a N.Atlantic only sub-clade (lightgreen).
Another clade with 87.5% support contains individuals from both ocean basins (Pacific/
Atlantic - dark blue). Consensus support values are shown on nodes.

Future Research:
1. Quantitative fatty acid analysis alongside prey DNA analysis of sei whale faecal samples will be
used to identify the relative quantities of prey taxa in Sei whale diet. These results will be used
to further understand isotopic offsets between diet/predator and to identify differences in
feeding variation between closely related compared to genetically distinct whale individuals.
2. Microsatellite loci will be used to identify unique whale individuals and provide a nuclear

Conclusions:

biparental marker to help understand population structure. Further biopsy samples from the
Southern Hemisphere alongside additional Northern Hemisphere samples (Genbank) will be
used to identify population connectivity between ocean basins and across the equator between

1. Sei whales feed predominantly in pelagic
waters and higher up the trophic level compared
to other closely related baleen whales (figure 1)
2. Falkland sei whales are genetically associated with
sei whale individuals from both ocean basins (Atlantic/
Pacific - figure 2). Equatorial and ocean basin
connectivity needs to be explored further.

hemispheres.
3. Genomic DNA and isotopic composition will be extracted from whalebones to understand
historic ‘pre-whaling’ populations.

