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The Antarctic Circumpolar Current (ACC) dominates the open-
ocean circulation of the Southern Ocean, and both isolates and
connects the Southern Ocean biodiversity. However, the impact
on biological processes of other Southern Ocean currents is less
clear. Adjacent to the West Antarctic Peninsula (WAP), the ACC
flows offshore in a northeastward direction, whereas the
Antarctic Peninsula Coastal Current (APCC) follows a complex
circulation pattern along the coast, with topographically
influenced deflections depending on the area. Using genomic
data, we estimated genetic structure and migration rates
between populations of the benthic bivalve Aequiyoldia eightsii
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from the shallows of southern South America and the WAP to test the role of the ACC and the APCC

in its dispersal. We found strong genetic structure across the ACC (between southern South America
and Antarctica) and moderate structure between populations of the WAP. Migration rates along the
WAP were consistent with the APCC being important for species dispersal. Along with supporting
current knowledge about ocean circulation models at the WAP, migration from the tip of the
Antarctic Peninsula to the Bellingshausen Sea highlights the complexities of Southern Ocean
circulation. This study provides novel biological evidence of a role of the APCC as a driver of
species dispersal and highlights the power of genomic data for aiding in the understanding of the
influence of complex oceanographic processes in shaping the population structure of marine species.
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1. Introduction
It is well established that Antarctic biodiversity has been strongly influenced by oceanic currents [1]. The
formation of the Antarctic Circumpolar Current (ACC) some approximately 30 Ma, flowing clockwise
around Antarctica, has been regarded as one of the main events driving the isolation of local marine
fauna [2]. The absence of sharks, rarity of other groups like rays and crabs, and the increased
diversity of yet others, like pycnogona, polychaete worms and peracarid crustaceans exemplify the
isolation and uniqueness of Antarctic biodiversity [3]. Along with serving as an isolating force of
species into the Southern Ocean [4], the ACC has been regarded as an effective dispersal agent within
the Southern Ocean, facilitating migration around Antarctica. Large circumpolar ranges and patterns
of genetic connectivity of several taxa including the limpet Nacella concinna [5], the octopus Pareledone
aequipapillae [6] and the crinoid Promachocrinus kerguelensis [7] are only a few of the examples
supporting the role of the ACC as a driver of connectivity of marine fauna within the Southern
Ocean. Comparatively little is known, however, about other Antarctic currents and their potential role
on the dispersal of benthic species.

In contrast to the ACC, the Antarctic Peninsula Coastal Current (APCC), located in the Western
Antarctic Peninsula (WAP), follows a complex circulation pattern along the coast and around the many
islands of the WAP, forced by freshwater discharge and downwelling-favourable winds near the coast
[8]. Although many aspects of the APCC circulation remain undetermined, present understanding is
that it consists of generally southward flows alongside the large Adelaide and Alexander Islands, with
a presumed cyclonic circulation within Marguerite Bay (figure 1). Southward flow from Anvers Island
towards Adelaide Island inshore of the smaller islands present is inferred, and there are observations of
a generally northward flow north of Anvers Island toward Bransfield Strait. It is stressed that these
patterns are based on sparse data available, and temporal variability in the APCC flow is not yet well
resolved. The role of the APCC in the dispersal ecology of benthic Antarctic fauna remains unstudied,
but its prevalence during the warmer season, when several taxa reproduce and spawn [10], means this
current might be a relevant environmental force for larval dispersal and population connectivity.

The bivalve Aequiyoldia eightsii is one of the most abundant benthic species from the shallows of the
Antarctic Peninsula [11]. It reproduces during April–May, producing what are thought to be
lecithotrophic larvae [10], a type of non-feeding larvae with a short planktonic stage. Given this
planktonic stage, the species’ dispersal potential is predicted to be largely mediated by ocean currents
[12]. The species has also been documented in waters around Southern America, across the ACC,
but recent molecular work suggests this might be an undescribed species, despite the absence of obvious
macro-morphological differences [13]. While the strong open-ocean flow of the ACC has been recognized
as an important potential dispersal mechanism in the Southern Ocean, coastal currents such as the
APCC could be more relevant for dispersal of benthic species such as A. eightsii in shallow waters.

Genome-wide molecular data such as that obtained from restriction site associated DNA sequencing
(RADSeq) have the power to estimate structure and patterns of gene flow at a range of different spatial
scales providing the means to detect fine scale genetic subdivision and assess the magnitude and
direction of ongoing gene flow [14]. Understanding gene flow and dispersal in Antarctic organisms is
important because it contributes to a better understanding of genetic structure, metapopulation
dynamics [15] and resilience [16], all important in the context of understanding the impact of global
climate change and a warming Antarctica [17]. For instance, understanding which populations could
behave as source populations and which as sink populations would not only contribute to a better
understanding of the oceanographic processes that drive these dynamics, but also provide valuable
information for population and species conservation. In this context, knowing which populations
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