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Antarctica (Hindell & McMahon, 2000; Hofmeyr, 2015). Most 
adult females feed in pelagic zones, while adult males feed in 
both pelagic and benthic zones (Hindell et al., 1991). The diet 
of this pinniped includes different species of fish and squid, 
with changes that are proportional according to the season 
and feeding areas (Bradshaw et al., 2003). Southern elephant 
seals perform long-range movements, coupled with the absence 
of oceanographic barriers and currents that could hinder their 
displacement. This has resulted in relatively frequent records 
on the Brazilian coasts, with almost 50 individuals observed 
between 1958 and 2008 (de Moura et al., 2010). There are records 
of this species toward northern latitudes, whose frequency has 
increased recently or has been documented for the first time 
(e.g., Alava & Aurioles-Gamboa, 2017; Páez-Rosas et al., 2018; 
Elorriaga-Verplancken et al., 2020; de Vos, 2021; Alava et al., 2022). 
These unusually long-range movements by this species involve 
juvenile and subadult males, as these seem not to choose resting 
or hauling sites as selectively as older and more experienced 
animals (Mulaudzi et al., 2008). In this regard, the continental 
edge of the southeast Pacific is narrow and relatively close to 
the coast, which favors juveniles and subadults to move along 
this coast and its productive waters, heading to northern and 
distant latitudes (Acevedo et al., 2016).

This article reports the presence of two Southern elephant seals 
on the coasts of Chiapas and Oaxaca, Mexico. Both individuals 
were taxonomically identified based on the large size of the 
specimens, compared with animals of the same sex and age class 
as the Northern elephant seal (M. angustirostris). Other useful 
features for identification included a thick neck relative to head 
size, and proboscis length and size - which is shorter, smaller, 
and with nostrils tending to be more forward-facing compared to 
males of the Northern elephant seal, whose proboscis is much 
larger and rounded (Reeves et al., 2002; Páez-Rosas et al., 2018).

The first individual was observed on 15 December 2020 at 
Santuario Playa, Puerto Arista (SPPA), 2.9 km southeast of the 
Puerto Arista town (15°55’41.96” N, 93°48’10.02” W; Fig. 1). Its 
presence was reported by the staff of the local turtle camp. 
The individual, which was molting, had no external injuries nor 
evidence of interaction with human activities such as fishing. 

The Southern elephant seal (Mirounga leonina) has a generally 
circumpolar distribution in the Southern Hemisphere. Four 
populations are distinguished based on their genetic attributes. 
One inhabits Argentina and Chile, including the Valdés Peninsula, 
the Falkland Islands, the Strait of Magellan, and the Chilean 
Antarctic region (Capella et al., 2017); the second ranges in 
the Atlantic Ocean along South Georgia, South Orkney, South 
Shetland, Bouvetøya, and Gough islands; the third, in the Indian 
Ocean on the Kerguelen, Crozet, Heard, and Prince Edward islands; 
and the fourth, in the Pacific Ocean on Macquaire, Campbell, 
and Antipodes islands, near New Zealand (Slade et al., 1998). 
The total population size of this species has been estimated 
at approximately 750,000 individuals in the year 2000 (Hindell 
et al., 2016; Hindell, 2018) and the species is listed as “Least 
Concern” by the International Union for the Conservation of 
Nature (Hofmeyr, 2015).

The Southern elephant seal feeds mainly between 40° S and 
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Videos and images indicated that it was a juvenile male measuring 
2.8 m in total length (Fig. 2). It originally had a high number of 
epibionts in the mid-posterior part of its body but was free of 
them a few days after its arrival (Fig. 2). Between 16 and 31 
December 2020, during the animal’s stay on the coast of Chiapas, 
this individual went into and out of the sea daily, moving across 
approximately 41 km between the southeast end of Boca Barra 
de Paredón (15°59’16.8” N, 93°56’13.1” W) and 0.5 km northwest 
of El Madresal town. It was followed closely during this period, 
and 24-hour guards were conducted at the sites used by this 
phocid to rest. Between 01 and 06 January 2021, the individual 
was no longer observed in the area; on 07 January, it reappeared 
at the southeast end of Boca Barra de Paredón to the northwest 
of SPPA. Its body condition had deteriorated considerably, and it 
had a fishbone tacked inside its mouth (Fig. 3). The consensus 
of the specialists was that this condition could hinder its feeding 
ability. Therefore, with authorization from the Attorney’s Office 

of Environmental Protection (PROFEPA), this individual was 
captured, the fishbone was removed, and it was released. It was 
last sighted on 10 January, once molting was completed, so it 
was assumed that it had returned to the sea to feed.

The second elephant seal was spotted on 26 January 2021 on 
the beach of the “El Palmarcito" town (15°28’0.8” N, 93°11’13” 
W; Fig. 1), municipality of Pijijiapan, in the northwest of La 
Encrucijada Biosphere Reserve (REBIEN), state of Chiapas. The 
local inhabitants of REBIEN and the local authorities reported 
its presence. It was followed up, and photographs and videos 
indicated that the species was another subadult male Southern 
elephant seal measuring 3.5 m in total length, also molting (Fig. 4). 
Contrasting with the previous individual, this one had no epibionts, 

Figure 1. Location of two southern elephant seals on the coasts of Chiapas (15°55’41.96” N, 93°48’10.02” 
W first individual; 15°28’0.8” N, 93°11’13” W second individual) and Oaxaca (15°50’35.11” N, 95°53’32.68" 
W second individual), Mexico (Map created with QGIS 3.22 Biatowieza).

Figure 2. Southern elephant seal, Mirounga leonina, observed in 
Santuario Playa Puerto Arista and surrounding areas during its stay 
in Chiapas shores. The images show epibionts on its body (photos 
by Luis A. Álvarez).

Figure 3. Fishbone tacked inside the mouth of a Southern elephant 
seal Mirounga leonina (photo by Luis A. Álvarez).
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and its body condition was better. Between 26 and 29 January, it 
moved to the northwest, being last observed in Chiapas at SPPA. 
On 02 February, a subadult male elephant seal was observed at 
Barra de la Cruz Beach, on the coast of Oaxaca, 24 km south of 
Huatulco (15°50’35.11” N, 95°53’32.68” W; Fig. 5); that same 
day, it was observed again within the Huatulco National Park 
(15°46’04.8” N, 96°05’59.3” W; Fig. 6). The photographs obtained 
confirmed that this individual was the same seal observed days 
before on the coast of Chiapas, based on the marks on the skin 
and hair in its ventral thoracic region (Fig. 5). The animal was still 
molting, so it was provided with a safe exclusion area, mounting 
guards, similar to the previous case. It remained in the area for 
another three days and then moved to the northwest until last 
observed on 05 February.

In both cases, these elephant seals were recorded flipping sand 
on their bodies as a thermoregulatory behavior while resting. 
They were also seen burying their proboscises in the sand. 
Frequently, local people and tourists approached these elephant 
seals to take pictures of them and aimed to “help them”, thinking 
that these animals suffered from the heat. This approach also 
promoted the presence of dogs. In response to the presence of 
people and dogs, the elephant seal threatened those coming 
close by emitting grunts with its mouth open. This response 
made it necessary to ask people not to approach the seal and 
not to take their pets with them.

Samples of hair, skin, and feces from both specimens were 
collected; besides, samples of epibionts were obtained from 
the first seal. These samples will be used to carry out studies 
on genetics, trophic ecology through stable isotopes, diet, and 
the potential presence of parasites.

Most likely, in terms of distance, these Southern elephant seals 
documented in the Mexican South Pacific came from populations 
inhabiting the coasts of islands of Chile and Argentina, where 
their numbers have increased in recent decades (Lewis et al., 
1998; Galimberti et al., 2001; Capella et al., 2017). Particularly, 
incipient breeding sites have been recorded in southern Chile, 
suggesting an expansion of the distribution range of the species 
on the Pacific coast of South America (Acevedo et al., 2016; 
Capella et al., 2017). In this sense, the distance traveled by both 
individuals between the Chilean region of Bahia Mont and Tonalá, 
Chiapas could be ~5,000 km.

These are among the northernmost records of this species to 
date, although there are already other northerly records reported 
by Alava et al. (2022). Until 2016, the northernmost case of this 
species in the Pacific Ocean had been documented on Taboga 
Island (08°47’00” N, 79°33’36” W) in the Gulf of Panama (Redwood 
& Félix, 2018). The northernmost case in the Northern Hemisphere 
was recorded in 2019 in La Ribera (23°36’1.8” N, 109°34’33” 
W), southern Gulf of California, Mexico (Elorriaga-Verplancken 
et al., 2020), followed by a record in Sawqirah (18°07’00” N, 
56°32’00” E) on the coast of the Arabian Sea in 1989 (Johnson, 
1990). Additional unusual records have reached as far north 
as the Fernando de Noronha Archipelago in Brazil (03°51’00” 
S, 32º25’00”) (Lodi & Siciliano, 1989; de Moura et al., 2010), the 
waters off the southern coast of Sri Lanka (de Vos, 2021), different 
localities in Ecuador (Alava & Carvajal, 2005; Páez-Rosas et al., 
2018), Colombia (Ávila et al., 2019), Galapagos Islands, and the 
Eastern Pacific Ocean (Alava et al., 2022).

Our sightings in the Mexican South Pacific were related to 
periods of low sea surface temperatures (SST) in the region. 
As part of this phenomenon, from November 2020 to January 
2021, negative SST anomalies were recorded, as indicated by El 
Niño Index (NOI) values of -1.2-1.3 (NOAA, 2021) throughout the 
region 3.4 (05° N–05° S, 120°–170° W). The unusual presence 
of Southern elephant seal individuals in the Pacific Ocean, in 
areas such as the Gulf of Panama (Redwood & Félix, 2018) and 
Ecuador (Alava & Carvajal, 2005; Páez-Rosas et al., 2018), was 
linked to negative SST anomalies (e.g., NOI from -1.3 to -0.7), 
corresponding to La Niña in this region. The likely cause is that 
these oceanographic features allowed Southern elephant seals to 
feed along a cold, nutrient-rich area, which broadened because of 
these SST conditions and increased their food coverage toward 
northern latitudes.

The effect of these anomalous SST conditions (Alava & Carvajal, 
2005; Páez-Rosas et al., 2018) and the growing population size 
of the Southern elephant seal in certain localities (Galimberti 
et al., 2001; Hofmeyr, 2015; Acevedo et al., 2016) are important 
factors that likely triggered these unusual records of the species. 
Proof of the above is that no records of the species had been 
documented in Mexico before 2019, while four cases were 
recorded from 2019 to 2022 (Elorriaga-Verplancken et al., 2020, 
and the Southern elephant seal reported in the present study), 
including a subadult male on the coast of Nayarit (Playa San 
Pancho, 20º54’11” N, 105º24’57.8” W) in the summer of 2020 

Figure 5. Subadult male of southern elephant seal Mirounga leonina 
at Barra de la Cruz Beach, Oaxaca, 02 February 2021 (photo by José 
Mattern García / Dron Huatulco).

Figure 4. Southern elephant seal, Mirounga leonina, observed on the 
coast of the La Encrucijada Biosphere Reserve and Santuario Playa 
Puerto Arista, Chiapas, and on the Huatulco National Park, Oaxaca 
(photo by Cristina Contreras).
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(https://www.excelsior.com.mx/nacional/elefante-marino-
descansa-en-playas-de-nayarit/1393007; Cerrillo-Espinosa et 
al., 2023). Additionally, the feeding habits of Southern elephant 
seals depend on ocean fronts, currents, and marginal areas of 
the ice edges (Hofmeyr, 2015; Hindell et al., 2016). Therefore, 
current, and future changes associated with climate change in 
these regions have potential effects on the habitat of that species 
and its ability to adapt to these environments (Constable et al., 
2014). These cause atypical displacements in this species, which 
is capable to move over long distances, as observed under normal 
conditions, covering distances that can regularly range from 
1,000 to 3,600 km (Campagna et al., 1998, 1999, 2007; Hindell 
& McMahon, 2000).

These records are ecologically relevant as they contribute 
to our knowledge about the status of pinniped populations 
in the Southern Hemisphere and their possible future trends. 
At the same time, they provide evidence of how anomalous 
oceanographic conditions, which are gradually becoming more 
persistent in recent decades (Freund et al., 2019), impact the 
movements of this species in particular, from high latitudes to 
temperate, subtropical, and tropical areas. The findings reported 
here regarding the displacement of these Southern elephant seal 
individuals, and those reported in other parts of the eastern central 
Pacific, may be related to the current climate change scenario 
(Capella et al., 2017; Alava et al., 2022).

Acknowledgments
We appreciate the participation of the management and 

technical staff of Comisión Nacional de Áreas Naturales Protegidas 
(National Commission of Protected Natural Areas; CONANP) in 
Chiapas (Santuario Playa Puerto Arista - SPPA and La Encrucijada 
Biosphere Reserve - REBIEN) and Oaxaca (Huatulco National 
Park - PNH); the Secretariat of Environment and Natural History 
(SEMAHN); the National Guard; the Secretariat of the Navy 
(SEMAR); the community surveillance groups in Chiapas and 
Oaxaca; students from Universidad Autónoma de Chiapas 
(UNACH, campus Puerto Madero) and Universidad de Ciencias 

y Artes de Chiapas (UNICACH, campus Tonalá); as well as the staff 
of the El Madresal ecotourism center; for the monitoring and care 
management of the Southern elephant seals. “Dron Huatulco” 
provided photographs of the Southern elephant seal on the coasts 
of Oaxaca. The Federal Attorney for Environmental Protection 
(PROFEPA), local authorities and environmental-oriented groups 
took care and monitored these seals in Chiapas and Oaxaca. 
The management and extraction of the fishbone from one of the 
elephant seals was carried out with PROFEPA’s authorization. 
María Elena Sánchez-Salazar translated the manuscript into 
English.

References
Acevedo, J., Aguayo-Lobo, A., Brito, J. L., Torres, D., Cáceres, 

B., Vila, A., Cardeña, M., & Acuña, P. (2016). Review of the 
current distribution of southern elephant seals in the eastern 
South Pacific. New Zealand Journal of Marine and Freshwater 
Research, 50, 240–258. https://doi.org/10.1080/00288330.
2015.1132746

Alava, J. J., & Aurioles-Gamboa, D. (2017). Introduction to 
tropical and subtropical pinnipeds. In J. J. Alava (Ed.), Tropical 
pinnipeds: bio-ecology, threats and conservation (pp. 1–11). 
Boca Raton: CRC Press and Taylor & Francis Group.

Alava, J. J., & Carvajal, R. (2005). First records of elephant seals 
on the Guayaquil Gulf, Ecuador: on the occurrence of either a 
Mirounga leonina or M. angustirostris. Latin American Journal 
of Aquatic Mammals 4(2), 195–198. https://doi.org/10.5597/
lajam00086

Alava, J. J., Riofrío-Lazo, M., Reygondeau, G., Rosero, P., Ávila, I. 
C., Lara, D., Gil, F., Yaipen-Llanos, C. F., Elorriaga-Verplancken, F. 
R., & Páez-Rosas, D. (2022). Southern elephant seals (Mirounga 
leonina) in the Galapagos Islands and the Eastern Tropical 
Pacific amid ocean environmental changes: Towards a habitat 
suitability index. Aquatic Mammals, 48(5), 418–431. https://
doi.org/10.1578/AM.48.5.2022.418

Ávila, I. C., Trujillo, G. A., & Alava, J. J. (2019). Primer registro 
de un elefante marino (Mirounga leonina) en el Pacífico 
Colombiano [Paper presentation]. XVIII Seminario Nacional 
de Ciencias y Tecnologías del Mar-SENALMAR 2019, Centro 
Cultural, Universidad del Atlántico. https://doi.org/10.13140/
RG.2.2.28983.27043

Bradshaw, C. J. A., Hindell, M. A., Best, N. J., Phillips, K. L., Wilson, 
G., & Nichols, P. D. (2003). You are what you eat: Describing 
the foraging ecology of southern elephant seals (Mirounga 
leonina) using blubber fatty acids. Proceedings of the Royal 
Society of London B Biological Sciences, 270(1521), 1283–1292. 
https://doi.org/10.1098/rspb.2003.2371

Campagna, C., Quintana, F., Le Boeuf, B. J., Blackwell, S., & 
Crocker, D. (1998). Diving behaviour and foraging ecology 
of female southern elephant seals from Patagonia. Aquatic 
Mammals, 4, 1–11.

Campagna, C., Fedak, M. A., & McConnell, B. J. (1999). Post 
breeding distribution and diving behavior of adult male 
southern elephant seals from Patagonia. Journal of Mammalogy, 
80(4), 1341–1352. https://doi.org/10.2307/1383185

Campagna, C., Piola, A. R., Marin, M. R., Lewis, M., Zajaczkovski, 

Figure 6. Southern elephant seals Mirounga leonina recorded on the 
beaches of Chiapas and Oaxaca with skin and hair marks confirming 
that it was the same individual (photo above by Cristina Contreras 
and below by Salvador Neri).

http://lajamjournal.org
https://www.excelsior.com.mx/nacional/elefante-marino-descansa-en-playas-de-nayarit/1393007
https://www.excelsior.com.mx/nacional/elefante-marino-descansa-en-playas-de-nayarit/1393007
https://doi.org/10.1080/00288330.2015.1132746
https://doi.org/10.1080/00288330.2015.1132746
https://doi.org/10.5597/lajam00086
https://doi.org/10.5597/lajam00086
https://doi.org/10.1578/AM.48.5.2022.418
https://doi.org/10.1578/AM.48.5.2022.418
https://doi.org/10.13140/RG.2.2.28983.27043
https://doi.org/10.13140/RG.2.2.28983.27043
https://doi.org/10.1098/rspb.2003.2371
https://doi.org/10.2307/1383185


lajamjournal.org

Vol. 18 No. 2, October 2023

211

& U., Fernández, T. (2007). Deep divers in shallow seas: 
Southern elephant seals on the Patagonian shelf. Deep-Sea 
Research Part I, 54(10), 1792–1814. https://doi.org/10.1016/j.
dsr.2007.06.006

Capella, J., Toro, F., Kush, A., Gibbons, J., Oriental, S., & Esperanza, 
P. (2017). Nueva colonia reproductiva de foca elefante del 
sur Mirounga leonina (Linnaeus 1758) (Phocidae) en el sur 
de Chile. Anales Instituto Patagonia, 45(3), 87–92. https://doi.
org/10.4067/S0718-686X2017000300087

Cerrillo-Espinosa, P., Moncada Cooley, R., Guerrero-Ruiz, M. E., 
Fregoso-Estrada, A. C., Aguirre-Ayala, D., Gallo-Reynoso, J. P., 
& González-Hernández, L. A. (2023). Molecular identification 
of a Southern elephant seal (Mirounga leonina) from the coasts 
of Nayarit, Mexico. Aquatic Mammals, 49(3), 248-255. https://
doi.org/10.1578/AM.49.3.2023.248

Constable, A. J., Melbourne-Thomas, J., Corney, S. P., Arrigo, 
K. R., Barbraud, C., Barnes, D. K. A., Bindoff, N. L., Boyd, P. 
W., Brandt, A., Costa, D. P., Davidson, A. T., Ducklow, H. W., 
Emmerson L., Fukuchi, M., Gutt, J., Hindell, M. A., Hofmann, E. 
E., Hosie, G. W., Iida, T., . . . Ziegler, P. (2014). Climate change 
and Southern Ocean ecosystems I: How changes in physical 
habitats directly affect marine biota. Global Change Biology, 
20(10), 3004-3025. https://doi.org/10.1111/gcb.12623

de Moura, J. F., Pagliani, B., Moreira, L., & Siciliano, S. (2010). 
Southern elephant seals (Mirounga leonina) along the Brazilian 
coast: Review and additional records. Marine Biodiversity 
Records, 3, e18. https://doi.org/10.1017/S1755267209991138

de Vos, A. (2021). First record of a southern elephant seal 
(Mirounga leonina) in Sri Lankan waters. Marine Biodiversity 
Records, 14, 5. https://doi.org/10.1186/s41200-020-00196-z

Elorriaga-Verplancken, F. R., Blanco-Jarvio, A., Silva-Segundo, 
C. A., Paniagua-Mendoza, A., Rosales, H., Robles, R., Mote, 
S., Amador-Capitanachi, M. L., & Sandoval-Sierra, J. (2020). 
A Southern elephant seal (Mirounga leonina) in the Gulf of 
California: Genetic confirmation of the northernmost record 
to date. Aquatic Mammals, 46(2), 137–145. https://doi.
org/10.1578/AM.46.2.2020.137

Freund, M. B., Henley, B. J., Karoly, D. J., McGregor, H. V., Abram, N. 
J., & Dommenget, D. (2019). Higher frequency of Central Pacific 
El Niño events in recent decades relative to past centuries. 
Nature Geoscience, 12, 450–455. https://doi.org/10.1038/
s41561-019-0353-3

Galimberti, F., Sanvito, S., Boitani, L., & Fabiani, A. (2001). 
Viability of the southern elephant seal population of the 
Falkland Islands. Animal Conservation, 4(1), 81–88. https://
doi.org/10.1017/S1367943001001093

Hindell, M. A. (2018). Elephant seals: Mirounga angustirostris 
and M. leonina. In B. Würsig, J. G. M. Thewissen, & K. Kovacs 
(Eds.), Encyclopedia of Marine Mammals (pp. 303-307). Third 
Edition. San Diego, CA: Elsevier, Academic Press. https://doi.
org/10.1016/B978-0-12-804327-1.00115-1

Hindell, M. A., & McMahon, C. R. (2000). Long distance movement 
of a southern elephant seal (Mirounga leonina) from Macquarie 
Island to Peter 1 ØY. Marine Mammal Science, 16, 504–507. 

https://doi.org/10.1111/j.1748-7692.2000.tb00944.x
Hindell, M. A., Slip, D. J., & Burton, H. R. (1991). The diving 

behavior of adult male and female Southern elephant seals, 
Mirounga leonina (Pinnipedia, Phocidae). Australian Journal of 
Zoology, 39(5), 595–619. https://doi.org/10.1071/ZO9910595

Hindell, M. A., McMahon, C. R., Bester, M. N., Boehme, L., 
Costa, D., Fedak, M. A., Guinet, C., Herraiz-Borreguero, L., 
Harcourt, R. G., Huckstadt, L., Kovacs, K. M., Lydersen, C., 
McIntyre, T., Muelbert, M., Patterson, T., Roquet, F., Williams, 
G., &  Charrassin, J-B.(2016). Circumpolar habitat uses in the 
southern elephant seal: implications for foraging success and 
population trajectories. Ecosphere, 7(5), e01213. https://doi.
org/10.1002/ecs2.1213

Hofmeyr, G.J.G. (2015). Mirounga leonina. The IUCN Red List of 
Threatened Species 2015, e.T13583A45227247. https://doi.
org/10.2305/IUCN.UK.2015-4.RLTS.T13583A45227247.en

Johnson, D. W. (1990). A Southern elephant seal (Mirounga 
leonina Linn.) in the Northern Hemisphere (Sultanate of 
Oman). Marine Mammal Science, 6(3), 242–243. https://doi.
org/10.1111/j.1748-7692.1990.tb00248.x

Lewis, M., Campagna, C., Quintana, F., & Falabella, V. (1998). 
Estado actual y distribución de la población del elefante 
marino del sur en la Península Valdés, Argentina. Mastozoología 
Neotropical, 5(1), 29–40. https://www.produccion-animal.com.
ar/fauna/Fauna_Argentina_general/192-Lewis.pdf

Lodi, L., & Siciliano, S. A. (1989). A Southern elephant seal in 
Brazil. Marine Mammal Science, 5(3), 313.

Mulaudzi, T. W., Hofmeyr, G. J. G., Bester, M. N., Kirkman, S. 
P., Pistorius, P. A., Jonker, F. C., Makhado, A. B., Owen, J. H., 
Grimbeek, R. J. (2008). Haulout site selection of southern, 
elephant seals at Marion Island. African Zoology, 43(1), 25–33. 
https://hdl.handle.net/10520/EJC18073

NOAA - National Oceanic and Atmospheric Administration (2021). 
ONI – Climate predictor center. https://origin.cpc.ncep.noaa.
gov/products/analysis_monitoring/ensostuff/ONI_v5.php

Páez-Rosas, D., Riofrío-Lazo, M., Ortega, J., Morales, J. D., 
Carvajal, R., & Alava, J. J. (2018). Southern elephant seal 
vagrants in Ecuador: a symptom of La Niña events? Marine 
Biodiversity Records, 11, 13. https://doi.org/10.1186/s41200-
018-0149-y

Redwood, S., & Félix, F. (2018). The most northerly record of 
a southern elephant seal (Mirounga leonina) in the Pacific 
Ocean at the island of Taboga, Gulf of Panama, Panama. 
Aquatic Mammals, 44(1), 13–18. https://doi.org/10.1578/
AM.44.1.2018.13

Reeves, R., Stewart, B., Clapham, P., & Powell, J. (2002). Guide to 
the Marine Mammals of the world. National Audubon Society 
Press, New York, NY.

Slade, R. W., Moritz, C., Hoelzel, A. R., & Burton, H. R. (1998). 
Molecular population genetics of the southern elephant seal 
Mirounga leonina. Genetics, 149(4), 1945–1957. https://doi.
org/10.1093/genetics/149.4.1945

http://lajamjournal.org
https://doi.org/10.1016/j.dsr.2007.06.006
https://doi.org/10.1016/j.dsr.2007.06.006
https://doi.org/10.4067/S0718-686X2017000300087
https://doi.org/10.4067/S0718-686X2017000300087
https://doi.org/10.1578/AM.49.3.2023.248
https://doi.org/10.1578/AM.49.3.2023.248
https://doi.org/10.1111/gcb.12623
https://doi.org/10.1017/S1755267209991138
https://doi.org/10.1186/s41200-020-00196-z 
https://doi.org/10.1578/AM.46.2.2020.137
https://doi.org/10.1578/AM.46.2.2020.137
https://doi.org/10.1038/s41561-019-0353-3
https://doi.org/10.1038/s41561-019-0353-3
https://doi.org/10.1017/S1367943001001093
https://doi.org/10.1017/S1367943001001093
https://doi.org/10.1016/B978-0-12-804327-1.00115-1
https://doi.org/10.1016/B978-0-12-804327-1.00115-1
https://doi.org/10.1111/j.1748-7692.2000.tb00944.x
https://doi.org/10.1071/ZO9910595 
https://doi.org/10.1002/ecs2.1213
https://doi.org/10.1002/ecs2.1213
https://doi.org/10.2305/IUCN.UK.2015-4.RLTS.T13583A45227247.en
https://doi.org/10.2305/IUCN.UK.2015-4.RLTS.T13583A45227247.en
https://doi.org/10.1111/j.1748-7692.1990.tb00248.x
https://doi.org/10.1111/j.1748-7692.1990.tb00248.x
https://www.produccion-animal.com.ar/fauna/Fauna_Argentina_general/192-Lewis.pdf
https://www.produccion-animal.com.ar/fauna/Fauna_Argentina_general/192-Lewis.pdf
https://hdl.handle.net/10520/EJC18073
https://origin.cpc.ncep.noaa.gov/products/analysis_monitoring/ensostuff/ONI_v5.php
https://origin.cpc.ncep.noaa.gov/products/analysis_monitoring/ensostuff/ONI_v5.php
https://doi.org/10.1186/s41200-018-0149-y
https://doi.org/10.1186/s41200-018-0149-y
https://doi.org/10.1578/AM.44.1.2018.13
https://doi.org/10.1578/AM.44.1.2018.13
https://doi.org/10.1093/genetics/149.4.1945
https://doi.org/10.1093/genetics/149.4.1945

