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Observaciones sobre la diversidad genética de la foca
leopardo (Hydrurga leptonyx) a partir del analisis de ADN
mitocondrial, en la costa de Danco, peninsula Antartica

Insights into the genetic diversity of the leopard seal (Hydrurga leptonyx), inferred
from mitochondrial DNA analysis, at Danco Coast, Antarctic Peninsula
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RESUMEN

a foca leopardo (Hydrurga leptonyx) es una especie poco estudiada a nivel genético. Con el fin de realizar la primera evaluacion de

la diversidad genética de esta especie en la costa de Danco (Peninsula Antartica), se secuencid 423 pb de la Region Control del ADN

mitocondrial (ADNmt-CR) de 13 muestras de sangre colectadas en la Base Primavera (62°15°S, 58°39°W) durante el verano austral
2011-2012. Los resultados mostraron una alta diversidad de haplotipos (h = 0.99), con varios haplotipos divergentes. Nuestros hallazgos
genéticos sugieren que las focas leopardo de la costa de Danco podrian representar diferentes filogrupos; sin embargo, es necesario incluir
mas marcadores genéticos para confirmar esta hipotesis.

PALABRAS CLAVE: Foca, Pinnipedos, ADNmt, Regién Control, Antartida.

ABSTRACT

he leopard seal (Hydrurga leptonyx) is a genetically low-studied species. In order to conduct the first genetic diversity assessment of

this species in Danco Coast (Antarctic Peninsula), 423 bp of the mitochondrial DNA Control Region (mtDNA-CR) was sequenced

from 13 blood samples collected in Primavera Base (62°15°S, 58°39°W) during the 2011-2012 austral summer. Our results showed
high haplotype diversity (h = 0.99), with various divergent haplotypes. Our findings suggest that leopard seals in the Danco Coast could
represent different phylogroups; however, including more genetic markers are needed to confirm this hypothesis.
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DOI: https://doi.org/10.25268/bimc.invemar.2021.50.SuplEsp.951

Publicado por INVEMAR Published by INVEMAR
Este es un manuscrito de acceso abierto bajo la licencia CC This is an open Access article under the CC BY-NC-SA
Reconocimiento-No Comercial-Compartir Igual

227


https://doi.org/10.25268/bimc.invemar.2021.50.SuplEsp.951
http://orcid.org/0000-0003-3652-0027
http://orcid.org/0000-0003-4023-9908
http://orcid.org/0000-0001-6853-8307
http://orcid.org/0000-0001-7972-9352
http://orcid.org/0000-0002-6568-2802
http://orcid.org/0000-0002-9285-3873
mailto:lv.hernandez10%40uniandes.edu.co?subject=
mailto:sj.caballero26%40uniandes.edu.co?subject=
mailto:daliac.barraganbarrera%40gmail.com?subject=
mailto:negretejavi%40gmail.com?subject=
mailto:sebapoljak%40hotmail.com?subject=
mailto:frietsapriza%40gmail.com?subject=

Bulletin of Marine and Coastal Research * Vol. 50 (Supl. Esp.) « 2021

La foca leopardo (Hydrurga Ileptonyx) es un
pinnipedo Antartico con una amplia distribucion circumpolar
tanto en aguas antarticas como subantarticas (Bester et al.,
2002; Rodriguez et al., 2003; Hiickstadt, 2015; Rogers, 2018)
(ver Figura 1). La foca leopardo es una especie solitaria y
pagofilica que se dispersa ampliamente en bajas densidades
a lo largo de la plataforma de hielo (Rogers, 2009), y
algunos individuos se desplazan hasta zonas subantarticas.
Los avistamientos oportunistas de focas leopardo fuera de
su rango primario han ocurrido en Argentina (Castello y
Rumboll, 1978; Rodriguez et al., 2003; Daneri et al., 2011),
Brasil (Pinedo, 1990; Rosas et al., 1992; Ferreira et al.,
1995; Silva, 2004; Moura et al., 2011), Chile (Hiickstadt,
2015; Acevedo et al., 2017), Uruguay (Juri, 2017), Sudafrica
(Best, 1971; Vinding et al., 2013; Hiickstidt, 2015; datos no

&+ Foca leopardo (Leopard seal)

The leopard seal (Hydrurga leptonyx) is an
Antarctic pinniped with a wide circumpolar distribution
that includes both Antarctic and Subantarctic waters (Bester
et al., 2002; Rodriguez et al, 2003; Hiickstidt, 2015;
Rogers, 2018) (see Figure 1). The leopard seal is a solitary
and pagophilic species that disperses widely at low densities
along the ice shelf (Rogers, 2009), and some individuals
move to Subantarctic zones. Opportunistic sightings of
leopard seals in several countries outside their primary
range include Argentina (Castello and Rumboll, 1978;
Rodriguez et al., 2003; Daneri et al., 2011), Brasil (Pinedo,
1990; Rosas et al., 1992; Ferreira et al., 1995; Silva, 2004;
Moura et al., 2011), Chile (Hiickstadt, 2015; Acevedo
et al., 2017), Uruguay (Juri, 2017), South Africa (Best,
1971; Vinding et al., 2013; Hiickstiadt, 2015; unpublished
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Figura 1. Rango de distribucion de la foca leopardo (Hydrurga leptonyx)
en la Peninsula Antartica como area de distribucion primaria, incluyendo
las ocurrencias fuera de esta zona como area de distribucion secundaria
(Oceania, Sudafrica y Suramérica). El circulo rojo indica la ubicacion
de la Base Antartica Argentina Primavera (62°15°S, 58°39°’W), que
se encuentra en inmediaciones de la costa de Danco al noroeste de la
Peninsula Antartica (64°09°S, 60°57°W), donde las muestras de focas
leopardo fueron colectadas para este estudio.
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Figure 1. Distribution range of the leopard seal (Hydrurga leptonyx) on
the Antarctic Peninsula as primary range, including occurrences outside
Antarctic waters as secondary range (Oceania, South Africa, and South
America). Red circle indicates location of Argentine Antarctic Base
Primavera (62°15°S, 58°39°W), which is located in the vicinity of the
Danco Coast northwest of the Antarctic Peninsula (64°09°S, 60°57°W),
where leopard seal samples were collected for this study.
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publicados de ciencia ciudadana), Nueva Zelanda y Australia
(Hiickstadt, 2015; Rogers, 2018) (Figura 1, tabla S1 en
material complementario). Sin embargo, esta especie muestra
un area de accion restringida (Meade et al., 2015) lo que
podria resultar en estructura poblacional (Davis et al., 2008).

La foca leopardo muestra un amplio rango dietario
y se alimenta de presas desde niveles troficos bajos como el
kril, hasta niveles troficos altos como peces, cefalépodos,
pingtiinos e incluso crias de otras especies de focas (Zhao
et al., 2004; Hall-Aspland y Rogers, 2004; Casaux et al.,
2009; Botta et al., 2018). El cambio climatico ha provocado
una reduccion en los niveles de hielo, que posteriormente ha
modificado el ensamblaje del plancton epipelagico (Mendes
et al., 2013; Giraldo et al., 2019, Mojica y Franco-Herrera,
2019). En consecuencia, las focas leopardo han mostrado un
mayor consumo de kril (Guerrero et al., 2014; Botta ef al.,
2018). Estas especializaciones dietéticas podrian reflejar
divergencias genéticas poblacionales a largo plazo como se
ha reportado en las orcas Antarticas (LeDuc et al., 2008).

Divergencias relacionadas con los rasgos de la
historia de vida de esta especie han sido reportadas en las
vocalizaciones emitidas por individuos de foca leopardo
(Thomas y Golladay, 1995; Rogers y Cato, 2002), las cuales
se han asociado principalmente con el comportamiento
reproductivo (Rogers, 2018). Particularmente, los machos
adultos tienden a tener repertorios vocales unicos (Rogers y
Cato, 2002; Rogers, 2007), lo que podria tener repercusiones
en la estructura poblacional si esta divergencia acustica afecta
la seleccion de pareja por parte de las hembras (Rogers, 2009).

Dada la biologia de la foca leopardo, la cual exhibe
un area de accion restringida, divergencias en la dieta y en
las vocalizaciones asociadas a la reproduccion, y fidelidad
al sitio de muda y reproduccion (Walker et al., 1998; Hiruki
et al., 1999; Negrete et al., 2014), es posible que exista algun
grado de diferenciacion genética entre individuos (Hamilton,
2009). Sin embargo, debido a que los habitos pagofilicos
de la foca leopardo le permiten distribuirse ampliamente
sobre el hielo errante, también es posible que los individuos
puedan mantener la conectividad genética entre poblaciones
aisladas. No obstante, los analisis genéticos de la foca
leopardo son muy escasos (e.g., Slip et al., 1994; Fyler
et al., 2005; Bonillas-Monge, 2018) debido a su distribucion
amplia y solitaria incluso en areas remotas (Southwell et al.,
2003; Davis et al., 2008), lo que la convierte en una de
las especies de focidos menos estudiadas de la Antartida a
nivel poblacional. Por lo tanto, en este estudio se presenta
la primera descripcion de la diversidad genética de la foca
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data from citizen science), New Zealand, and Australia
(Shaughnessy et al., 2012; Hiickstadt, 2015; Rogers, 2018)
(Figure 1, table S1 in supplementary material). However,
this species shows area-restricted behaviors (Meade
et al., 2015) and as a result, it may potentially show some
population structure (Davis ef al., 2008).

Leopard seal shows a wide range in diet and
feeds on prey from low trophic level such as krill, to
high trophic level such as fish, cephalopods, penguins,
and even pups of other seal species (Hall-Aspland and
Rogers, 2004; Zhao et al., 2004; Casaux et al., 2009; Botta
et al., 2018). Climate change has caused a reduction in
ice levels, which has subsequently changed the epipelagic
plankton assembly (Mendes et al., 2013; Giraldo et al.,
2019; Mojica and Franco-Herrera, 2019). Consequently,
leopard seals have shown increased consumption of krill
(Guerrero et al., 2014; Botta ef al., 2018). These dietary
specializations could show lead to long-term population
genetic divergences as has been reported in Antarctic killer
whales (LeDuc et al., 2008).

Divergences related with life history traits of
this species have been reported in vocalizations emitted
by leopard seal individuals (Thomas and Golladay, 1995;
Rogers and Cato, 2002), which are mainly associated
with reproductive behavior (Rogers, 2018). Particularly,
adult males tend to have more unique vocal repertoires
(Rogers and Cato, 2002; Rogers, 2007), which could have
repercussions on the population’s structure if this acoustic
divergence affects partner selection by females (Rogers,
2009).

Given the leopard seal’s biology traits as area-
restricted behaviors, divergences in diet and vocalizations
related to reproduction, and fidelity to molting and
reproduction sites (Walker et al., 1998; Hiruki et al.,
1999; Hall-Aspland et al., 2004; Negrete et al., 2014),
it is possible that there is some degree of genetic
2009).
Nevertheless, because the leopard seal’s pagophilic habits

differentiation among individuals (Hamilton,
allows an expanded distribution onto the pack ice, it is also
possible that individuals can keep genetic connectivity
between isolated populations. However, genetic analyses
of the leopard seal are very scarce (e.g., Slip ef al., 1994;
Fyler et al., 2005; Bonillas-Monge, 2018) due to its wide
solitary distribution even in remote areas (Southwell
et al., 2003; Davis et al., 2008), making it one of the least
studied species of Antarctica’s phocids at the population
level. Therefore, here we present the first description of
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leopardo en la costa de Danco, cerca de la Base Primavera de
la Peninsula Antartica, utilizando un fragmento de 423 pares
de bases (pb) de la Regién Control de ADN mitocondrial
(ADNmt-CR) heredada por linaje materno.

Se colectaron muestras de sangre de 13 focas
leopardo adultas durante el verano austral de 2011-2012
cerca de la Base Primavera (62°15°S, 58°39°0) en la costa
de Danco (64°09°S, 60°57°0, Figura 1). Los animales fueron
inmovilizados usando un sistema de lanzamiento de dardos
con una pistola de aire de teleinyeccion desde el hielo o desde
un bote, dependiendo de la ubicacion de los individuos (Botta
et al., 2018). La determinacion del sexo se realizé mediante
inspeccion visual de los organos genitales externos. Se
tomaron muestras de sangre de la vena intervertebral epidural
y se almacenaron en EDTA (acido etilendiaminotetraacético)
a -20 °C para los analisis genéticos posteriores.

Se extrajo ADN de cada muestra usando el kit
Stratec molecular© para sangre y tejido siguiendo el
protocolo estandar de extraccion de sangre. Se amplifico
un fragmento de ADNmt-CR mediante una Reaccion en
Cadena de la Polimerasa (PCR) utilizando los primers TRO
directo (5’-CCTCCCTAAGACTCAAGG-3’) e inverso
(3’-GTAGACCAAGAATGAAGTCC-5") (Slade et
1994), siguiendo el protocolo descrito por Barragan-Barrera

al.,

etal. (2017). Los productos de PCR se purificaron siguiendo el
protocolo de polietilenglicol (PEG al 20 %) y se secuenciaron
utilizando el método de Sanger (Sanger y Coulson, 1975).

Las ADNmt-CR
recortaron a 423 pb, se editaron y alinearon utilizando

secuencias obtenidas de se
el algoritmo Muscle en el software Geneious version 11
(Drummond et al., 2009). La caracterizacion de haplotipos
se realizo utilizando el software MacClade (Maddison y
Maddison, 2011). Se utilizé el software Network (Bandelt
et al., 1999) para construir una red haplotipica con las
secuencias obtenidas y la unica secuencia de ADNmt-CR
disponible en NCBI para la foca leopardo publicada por Slade
et al. (1994) (nimero de acceso en GenBank U03590.1),
utilizando el método de Median Joining (M-J) (Bandelt et al.,
1999). Finalmente, se utilizo el software Arlequin version
3.5 (Excoffier y Lischer, 2010) para evaluar la diversidad
genética, incluidos los indices de diversidad haplotipica (/)
y nucleotidica (7).

Se encontraron trece haplotipos en los 14 individuos
analizados (12 haplotipos de 13 muestras de la costa de
Danco, y un haplotipo reportado por Slade et al. (1994)), de
los cuales solo el haplotipo llamado HL6 fue compartido por
dos individuos. Las 12 secuencias de haplotipos identificadas
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the genetic diversity of leopard seals in the Danco Coast,
near Base Primavera in the Antarctic Peninsula, using a
423 base pairs (bp) fragment of the maternally inherited
mitochondrial DNA Control Region (mtDNA-CR).

Blood samples of 13 adult leopard seals were
collected during the austral summer of 2011-2012 near
the Base Primavera (62°15’S, 58°39°W) at the Danco
Coast (64° 09” S, 60° 57° W, Figure 1). The animals
were immobilized using a dart launch system with a
tele-injection air gun from either the ice or from a boat
depending on the individuals’ location (Botta et al., 2018).
Sex determination was performed by visual inspection
of the external genital organs. Blood samples were taken
from extradural intervertebral vein and stored in EDTA
(ethylenediaminetetraacetic acid) at -20 °C for subsequent
genetic analyses.

DNA was extracted using the Stratec molecular©
kit for blood and tissue following standard blood
extraction protocol. A fragment of approximately 450
bp of mtDNA-CR was amplified by a Polymerase
Chain Reaction (PCR) using the primers forward TRO
(5-CCTCCCTAAGACTCAAGG-3’) and reverse D
(3’-GTAGACCAAGAATGAAGTCC-5") (Slade et al.,
1994), following the protocol described in Barragan-
Barrera et al. (2017). The PCR products were purified
following the Polyethylene glycol protocol (20 % PEQG),
and the DNA was sequenced using Sanger’s method
(Sanger and Coulson, 1975).

Sequences were trimmed to 423 bp, edited
and aligned using the Muscle algorithm in the software
Geneious version 11 (Drummond et al., 2009). Haplotype
characterization was performed using MacClade’s software
(Maddison and Maddison, 2011). The software Network
(Bandelt et al., 1999) was used to build a haplotype
network with sequences obtained and the only mtDNA-CR
sequence available in NCBI for the leopard seal published
by Slade et al. (1994) (GenBank accession number
U03590.1), using the Median Joining (M-J) method.
Finally, the software Arlequin 3.5 (Excoffier and Lischer,
2010) was used to assess genetic diversity including the
haplotypic (%) and nucleotide () diversity indexes.

14
analyzed individuals (12 haplotypes from 13 Danco

Thirteen haplotypes were found in the

Coast samples, and one haplotype reported by Slade et al.
(1994)), of which only the haplotype named HL6 was
shared by two individuals. The 12 haplotypes sequences
identified in Danco Coast were submitted to GenBank as



en la costa de Danco se publicaron a GenBank con los
nimeros de acceso MW168801 a MW 168812 (ver tabla S2
en material complementario).

En la red de haplotipos, el haplotipo reportado por
Slade ef al. (1994) y nombrado en este estudio como CRI,
estaba conectado por un paso mutacional al haplotipo HL1, el
cual parece ser el haplotipo mas ancestral debido a su posicion
central y al nimero de conexiones con otros haplotipos que se
originan de ¢él (Caballero ef al., 2015). Los haplotipos HL2 y
HL3 también se conectaron a HL1 por un paso mutacional,
mientras que los haplotipos HL7, HL8, HL9, HL10 y HL12
se conectaron a HL1 por mas de un paso mutacional (Figura
2). Por ejemplo, HL7, HLS, HL10 y HL12 parecen ser los
haplotipos mas divergentes, separados de HL1 por un mayor
nimero (> 5) de pasos mutacionales.

En cuanto a la diversidad haplotipica (k) y
nucleotidica (), en este estudio se encontraron altos valores
para la foca leopardo (2 = 0,99; 7= 1,76 %; N= 14), similares
a los valores reportados para otras especies de pinnipedos
que se reproducen en el hielo errante, como la foca de casco
(Cystophora cristata; h = 0,96; T = 1,47 %; N = 123; Davis
et al., 2008). Estas especies pagofilicas muestran una alta
diversidad genética, probablemente debido a la naturaleza
inestable del habitat de hielo, lo que dificulta la fidelidad del
sitio, y por tanto resulta en una gran poblacion reproductiva.

HL12 o900 o e o 7

HL8

Figura 2. Red haplotipica de individuos de focas leopardo (Hydrurga
leptonyx) presentes en la costa de Danco, Peninsula Antértica. El
haplotipo CR1 corresponde a la unica secuencia publicada en NCBI por
Slade et al. (1994).
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accession numbers MW 168801 to MW 168812 (table S2 in
supplementary material).

In the haplotype network, the haplotype that
was reported by Slade ef al. (1994), named here as CRI1,
was connected by one mutational step to haplotype HL1,
which appears to be the most ancestral, due to their central
position and the number of connections to other haplotypes
originating in it (Caballero ef al., 2015). Haplotypes HL2,
and HL3 were also connected to HL1 by one mutation
step, while haplotypes HL7, HLS, HL9, HL.10, and HL12
were connected to HL1 by more than one mutational step
(Figure 2). For example, HL7, HL8, HL10, and HL12
appear to be the more divergent haplotypes, separated
from HL1 by a higher number (> 5) of mutational steps.

Regarding haplotype (#) and nucleotide (7)
diversities, in this study we found high values for the
leopard seal (h = 0.99; = = 1.76 %; N = 14), similar to
values reported for other pinniped species that reproduce
on pack ice such as the hooded seal (Cystophora cristata;
h=0.98; 7 =1.47 %; N=123; Davis et al., 2008). These
pagophilic species show high genetic diversities likely
due to the unstable nature of ice habitat, which hinders
site fidelity, resulting in a large reproductive population.
In fact, it has been suggested that pagophilic pinniped
distribution at low densities along pack ice does not favor

CR1
| HL2
H4 —e—— HL1 HL3
| \
HL9 HL6
HL10 HL11

Figure 2. Haplotypic network of leopard seals individuals (Hydrurga
leptonyx) presented in the Danco Coast, Antarctic Peninsula. CRI
haplotype corresponds to the unique published sequence in NCBI by
Slade et al. (1994).
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De hecho, se ha sugerido que la distribucion de pinnipedos
pagofilicos a lo largo de los bloques de hielo errante en
densidades bajas no favorece el desarrollo de la estructura de
la poblacion, incluso si los individuos regresan a las areas
natales (Davis et al., 2008).

Nuestros resultados sugieren que la poblacion de
focas leopardo muestreadas cerca de la Base Primavera tiene
una alta diversidad genética, representada por un nimero muy
bajo de haplotipos compartidos (a excepcion del haplotipo
HL6), asi como algunos haplotipos divergentes, lo cual es
particularmente interesante considerando el bajo tamafio de la
muestra y que todos los individuos fueron muestreados en la
misma area. Es posible que las focas leopardo muestreadas en
la costa de Danco puedan representar diferentes filogrupos,
probablemente porque esta especie muestra fidelidad de sitio
a las areas reproductivas a pesar de su amplia distribucion
favorecida por sus habitos pagofilicos (Rogers, 2018). Sin
embargo, es posible que el cambio climatico pueda afectar
su distribucion y potencialmente su estructura genética,
particularmente en el oeste de la Peninsula Antartica donde
se han reportado temperaturas mas altas (Vaughan et al,
2003; IPCC, 2014; Mojica-Moncada et al., 2019). Es posible
que una mayor presencia de bloques de hielo pueda mantener
una conectividad genética mas amplia o pueda restringir el
flujo de genes debido al descongelamiento prematuro de los
bloques de hielo. Se necesitan mas estudios genéticos que
incluyan la evaluacion de genes nucleares y la inclusion de
un mayor nimero de muestras de otras regiones geograficas
a lo largo de la Peninsula Antartica para determinar asi la
estructura genética de la foca leopardo en esta region, dada
su potencial vulnerabilidad a los efectos de cambio climatico
(Vaughan et al., 2003; IPCC, 2014; Mojica-Moncada ef al.,
2019).
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the development of population structure even if individuals
return to natal areas (Davis ef al., 2008).

Our results suggest that the leopard seal
population sampled near the Primavera Base has a high
genetic diversity, represented by a very low number of
shared haplotypes (except for the HL6 haplotype), as
well as some divergent haplotypes, which is particularly
interesting considering the low sample size and that all the
individuals were sampled in the same area. It is possible
that leopard seals sampled in the Danco Coast could
represent different phylogroups, likely because this species
shows site fidelity to reproductive sites despite to its wider
distribution favored by their pagophilic habits (Rogers,
2018). However, it is possible that climate change may
affect its distribution and potentially its genetic structure,
particularly in the western Antarctic Peninsula where
higher temperatures have been reported (Vaughan et al.,
2003; IPCC, 2014; Mojica-Moncada et al., 2019). Likely,
more ice pack presence can maintain a wider genetic
connectivity or can restrict gene flow due to premature
thawing ice pack. Further genetic studies including the
evaluation of nuclear genes and the inclusion of a higher
number of samples from other geographical regions along
the Antarctic Peninsula is necessary to determine the
genetic status of the leopard seal in this region, given its

potential vulnerability to the effects of climate change.
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MATERIAL SUPLEMENTARIO / SUPPLEMENTARY MATERIAL

Tabla S1. Ocurrencias de la foca leopardo (Hydrurga leptonyx) Table S1. Leopard seal (Hydrurga leptonyx) occurrences represented in
representadas en la Figura 1, alrededor Peninsula Antéartica como su 4rea de Figure 1, on the Antarctic Peninsula as primary range, and in Oceania,
distribucion primaria y en Oceania, Sudafrica y Suramérica como areas de South Africa, and South America as secondary range. For each occurrence,
distribucion secundaria. Para cada ocurrencia, se incluyo el pais, localidad, the country, locality, decimal latitude, decimal longitude, and study
latitud decimal, longitud decimal y la referencia del estudio. reference were included.

Latitud decimal / | Longitud decimal /

Pais / Country Localidad / Locality Decimal latitude | Decimal longitude Referencia / Study reference
Antartida / Antarctica ~ Base Primavera / Primavera Base 62.25 58.65 Este estudio / This study
Antartida / Antarctica  Falkkand Islands / Islas Malvinas 51.75 59.00 Laws, 1953
Antartida / Antarctica Adelaide Island 66.85 66.40 Kuhn et al., 2006

Argentina Puerto Quequén 38.56 58.72 Castello y Rumboll, 1978
Argentina Mar de las Pamapas 37.32 57.03 Rodriguez et al., 2003
Argentina San Clemente del Tuyt 36.35 56.72 Rodriguez et al., 2003
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Latitud decimal / | Longitud decimal /

Pais / Country Localidad / Locality Tl G e || Destme | stk Referencia / Study reference
Argentina Buenos Aires 36.33 38.58 Castello y Rumboll, 1978
Australia Tasmania (Darlington Beach) 42.58 148.05 Australian Mammals Society, 1991
Australia Tasmania (Adventure Bay) 43.32 147.33 Australian Mammals Society, 1991
Australia Tasmania (Fortescue Bay) 43.13 147.95 Australian Mammals Society, 1991
Australia Tasmania (Sandford) 40.37 148.02 Australian Mammals Society, 1991
Australia Tasmania (Musselroe Point) 40.83 148.15 Australian Mammals Society, 1991
Australia Tasmania (Shark Point Road) 40.40 147.47 Australian Mammals Society, 1991
Australia Tasmania (Cox Bight) 43.52 146.23 Australian Mammals Society, 1991
Australia Tasmania (Primrose Sand) 42.88 147.83 Australian Mammals Society, 1991
Australia Tasmania (Ocean Beach) 42.13 145.18 Australian Mammals Society, 1991
Australia Tasmania (Prince of wales Bay) 42.82 147.28 Australian Mammals Society, 1991
Australia Tasmania (Remarkable Cave) 43.18 147.83 Australian Mammals Society, 1991
Australia Tasmania (Roaring Beach) 43.08 147.67 Australian Mammals Society, 1991
Australia Tasmania (Fortescue Bay) 43.13 147.88 Australian Mammals Society, 1991
Australia Tasmania (Marion Bay) 41.13 146.58 Australian Mammals Society, 1991
Australia Tasmania (Bakers Beach) 40.75 145.28 Australian Mammals Society, 1991
Australia Tasmania (Stanley) 4233 145.42 Australian Mammals Society, 1991
Australia Tasmania (Macquarie Harbour) 42.33 145.42 Australian Mammals Society, 1991
Australia Tasmania (Wineglass Bay) 42.17 148.30 Australian Mammals Society, 1991
Australia Middleton Beach 35.51 138.71 Shaughnessy et al., 2012
Australia Middleton Beach 35.51 138.71 Shaughnessy et al., 2012
Australia Granite Island, Encounter Bay 35.55 138.62 Shaughnessy et al., 2012
Australia Port Adelaide, Bower Rd 34.83 138.50 Shaughnessy et al., 2012
Australia Parham 34.43 138.25 Shaughnessy et al., 2012
Australia Kellidie Bay 34.61 135.48 Shaughnessy et al., 2012
Australia Waitpinga Beach 35.63 138.49 Shaughnessy et al., 2012
Australia 21 km SE Southend 37.73 140.24 Shaughnessy et al., 2012
Australia Goolwa Beach 35.51 138.77 Shaughnessy et al., 2012
Australia Carpenter Rocks 37.92 140.41 Shaughnessy et al., 2012
Australia Seacliff, Adelaide 35.03 138.52 Shaughnessy et al., 2012
Australia Henley Beach, Adelaide 34.92 138.49 Shaughnessy et al., 2012
Australia West Beach, Adelaide 34.96 138.51 Shaughnessy et al., 2012
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Latitud decimal / | Longitud decimal /

Pais / Country Localidad / Locality Tl G e || Destme | stk Referencia / Study reference
Australia Kangaroo Island (South West 36.02 136.85 Shaughnessy ef al., 2012
River)
Australia Kangaroo Island (Seal Slide) 36.01 137.54 Shaughnessy et al., 2012
Australia Kangaroo Island (Bales Beach) 35.99 137.35 Shaughnessy et al., 2012
Australia Kangaroo Island (West Bay) 35.89 136.54 Shaughnessy et al., 2012
Australia North coast of Kangaroo Island 35.67 137.62 Shaughnessy et al., 2012
Australia e I (e e 35.86 137.94 Shaughnessy et al., 2012
Beach)
Australia Kangaroo Island (D’Estrees Bay) 35.95 137.58 Shaughnessy et al., 2012
Australia Kangaroo Island (Pennington Bay) 35.86 137.74 Shaughnessy et al., 2012
Australia Encounter Bay 35.58 138.60 Shaughnessy et al., 2012
Australia Fishery Bay, Eyre Peninsula 34.92 135.69 Shaughnessy et al., 2012
Australia Coffin Bay 34.62 135.47 Shaughnessy et al., 2012
Australia Waterloo Bay, Elliston 33.64 134.87 Shaughnessy et al., 2012
Australia Hindmarsh River mouth 35.54 138.63 Shaughnessy et al., 2012
Australia RIS RS T L ey 35.71 139.13 Shaughnessy et al., 2012
Mouth
Australia Nora Creina 37.33 139.85 Shaughnessy et al., 2012
Australia Hindmarsh River mouth 35.54 138.63 Shaughnessy et al., 2012
. Kangaroo Island (Castle Rock
Australia Beach, Vivonne Bay) 35.99 137.18 Shaughnessy et al., 2012
Australia Goolwa Beach 35.51 138.77 Shaughnessy et al., 2012
Australia Younghusband Peninsula 35.66 139.07 Shaughnessy et al., 2012
Australia Younghusband Peninsula 35.84 139.31 Shaughnessy et al., 2012
Brasil / Brazil Estado de rio de Janeiro 22.00 41.00 Moura et al., 2011
Brasil / Brazil Estado de rio de Janeiro 22.17 44.33 Moura et al., 2011
Brasil / Brazil Estado de rio de Janeiro 22.00 43.25 Moura et al., 2011
Brasil / Brazil Florianopolis 27.59 48.55 Ximenez et al., 1987
Brasil / Brazil Praia de Cidreira 30.00 50.21 Widholzer, 1982
Brasil / Brazil Praia do Cassino 32.12 52.16 Pinedo, 1990
Brasil / Brazil Albardao 33.25 52.71 Ferreira et al., 1995
Chile Parry Fjord 54.07 69.34 Acevedo et al., 2017
Chile Parry Fjord 54.68 69.51 Acevedo et al., 2017
Sudafrica / South Africa  Die Dam Beach (Western Cape) 34.76 19.71 Vinding et al., 2013
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Pais / Country Localidad / Locality Latl.t“d decl‘mal/ Longltud deCl.mal/ Referencia / Study reference
Decimal latitude | Decimal longitude
Sudafrica / South Africa Hout Bay (Cape Province) 34.01 18.35 Best, 1971
Hiickstadt, 2015 (Red List web
Sudafrica / South Africa Marion Prince Edward Island 34.01 23.37 page: https://www.iucnredlist.org/
species/10340/45226422)
Citizen science: https://www.capetownetc.
Sudafrica / South Africa Plettenberg Beach 46.89 37.74 com/cape-town/rare-sighting-of-leopard-
seal-on-plett-beach/
Citizen science: https://www.heraldlive.
Sudafrica / South Africa  Cape Recife Beach (Algoa Bay) 33.83 25.83 co.za/news/2020-07-06-rare-leopard-seal-
carcass-found-on-cape-recife-beach/
Citizen science: https://www.news24.com/
Sudafrica / South Africa ~ Cape Town (Milnerton Beach) 33.87 18.50 news24/southafrica/news/p 1c—leopgrd—seal—
spotted-on-cape-town-beach-residents-
cautioned-20190828
Uruguay Isla Verde 34.82 55.31 Juri, 2017
Uruguay Punta Palmar 34.07 53.55 Juri, 2017
Uruguay Piriapolis 34.87 55.27 Juri, 2017

Tabla S2. Relacion de la muestra de cada foca leopardo (Hydrurga
leptonyx) colectada en la costa de Danco con cada haplotipo identificado

Table S2. Relationship of the sample of each individual leopard seal
(Hydrurga leptonyx) collected on the Danco Coast with each haplotype

por Slade et al. (1994) y en este estudio. Para cada individuo, se incluyo el
ID de la secuencia en NCBI, el numero de acceso a Genbank, el nombre del
haplotipo utilizado en la gréafica de la red (Figura 2), el sexo y la referencia

identified by Slade ef al. (1994) and in this study. For each individual,
NCBI Sequence ID, GenBank accession number, haplotype name used in
network plot (Figure 2), sex, and study reference were included.

del estudio.

ID Secuencia NCBI /

Numero de acceso a GenBank |

Sexo / Sex

Referencia / Reference

NCBI Sequence ID GenBank Accession number Haplotipo / Haplotype
HLU03590 - CR1
HL1CD MW168803 HL1
HL2CD MW168801 HL2
HL3CD MW168811 HL3
HL4CD MW168812 HL4
HL5CD MW168809 HLS
HL6CD MW168805 HL6
HL7CD MW168810 HL7
HL8CD MW168806 HL8
HLOCD MW168802 HL9
HL10CD MW168807 HL10
HL11CD MW168808 HLI11
HL12CD MW168804 HL12

Hembra / Female

Macho / Male

Macho / Male

Macho / Male

Hembra / Female

Hembra / Female

Macho / Male

Macho / Male

Macho / Male

Hembra / Female

Hembra / Female

Macho / Male

Slade et al. (1994)
Este estudio / This study
Este estudio / This study
Este estudio / This study
Este estudio / This study
Este estudio / This study
Este estudio / This study
Este estudio / This study
Este estudio / This study
Este estudio / This study
Este estudio / This study
Este estudio / This study

Este estudio / This study
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