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Along the Brazilian coast there are records of four otariid
and three phocid species: Otaria flavescens (Shaw, 1800),
Arctocephalus australis (Zimmerman, 1783), A. tropicalis (Gray,
1872), A. gazella (Peters, 1875), Mirounga leonina (Linnaeus,
1758), Lobodon carcinophaga (Hombron & Jacquinot, 1842)
and Hidrurga leptonyx (Blainville, 1820) (Pinedo, 1990;
Pinedo et al, 1992; Simées-Lopes et al., 1995; Silva, 2004).
The first three species are regularly observed along the Brazilian
coast (Moura et al., 2011) and it is believed that most of these
animals are from the large breeding colonies in Uruguay and
Argentina (Silva, 2004). The most northern breeding colonies
of A. australis in the Western Atlantic Ocean are the ones along
the coast of Uruguay in La Coronilla (33°56’S, 53°29'W),
Cabo Polonio (34°24°S, 53°46’W) and Isla de Lobos (35°01°S,
54°53’W) (Vaz-Ferreira and Ponce de Ledn, 1984; Ttinez ez
al., 2006; Tunez et al., 2008). The same locations are cited as
breeding colonies for O. flavescens (Vaz-Ferreira, 1981; Ttinez
et al., 20006), while A. tropicalis breeds on islands north of the
Antarctic Convergence (Ferreira e al., 2008).

After Rio Grande do Sul, Santa Catarina is the Brazilian
state with highest pinniped occurrence (Silva, 2004) and
solitary individuals of all ages of A. australis occur regularly
during the winter and spring (Simées-Lopes ez al, 1995).
Therefore, understanding the pattern of occurrence in this area
is important for establishing baseline knowledge, which will
allow researchers to evaluate future changes in the distribution
and range of the species. Since there is a lack of recent studies
related to pinniped distribution in Santa Catarina, the present
study aims at identifying the patterns of occurrence of those
animals in the state.

Data for this study were collected initially from a review of
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the scientific literature on the occurrence of pinnipeds in the
state of Santa Catarina that had been published since the last
review of the group for the state (Simées-Lopes ¢z al., 1995).
Considering this time frame (2000 to 2010), only three reports
could be used for this study: Filippini (2009), Sartori (2009)
and (Serafini et /. 2010)'. As the presence of these animals
on beaches is a topic of interest to the general population,
newspapers and news websites were also reviewed for the same
period. When more than one item of news referred to the same
animal, the article with the most complete data was used.
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Figure 1. Number of pinniped records in Santa Catarina
State between the years 2000 and 2010. 'NI' means that
there was no information on the species or year.
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In most cases, when an injured or dead pinniped appears
on a beach, the environmental police or a research institution
that is part of the local stranding network (Rede de Encalbes
de Mamiferos do Sul do Brasil - REMASUL) is contacted. All
institutions that are part of REMASUL in Santa Catarina
were contacted and some institutions that may attend to
a stranding (military and environmental police, firemen,
zoological parks and NGOs) were also contacted. When data
from different institutions referred to the same animal, the
most complete or updated record was used.

The coast of Santa Catarina was divided into three
different areas that extend from the municipalities of Itapod
to Navegantes (25°58’S to 26°54’S — North Area), from Itajai
to Imbituba (26°54’S to 28°22’S — Central Area) and from
Laguna to Passos de Torres (28°22’S t0 29°19’S — South Area)
(Figure 1). The geographic positions of the occurrence sites
were defined using Google Earth™ (version 2010) based on
the information provided by each source. This information
was usually the name of the beach where the animal was
observed, or a distance from a geographic landmark. In the
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Figure 2. Distribution map of pinnipeds recorded for Santa Catarina State between 2000 and 2010: Arcrocephalus
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Figure 3. Monthly records of pinniped species in Santa
Catarina State between the years 2000 and 2010.

general news there were 32 articles discussing the occurrence
of pinnipeds in the state for the analyzed period. These came
from four newspaper websites: Didrio Catarinense, Jornal de
Santa Catarina, Click RBS and Zero Hora.

Together, scientific papers, news and unpublished data
from research institutions accounted for 266 records. All the
records coming from the news referred to live animals. Such
results were expected due to the fact that the occurrence of
a live animal is more interesting to the media. Data from
rehabilitation centers (CETAS Floriandpolis - Environmental
Militar Police of Santa Catarina State/IBAMA/Associagio R3
Animal and UNIVALI/LAM) had only records of live animals,
while data from scientific collections contained mainly dead
animals (UFSC/LAMAQ, UNIVALI/MOVI). From the 266
records, 65% were for live animals, 26% dead animals and in
9% the animal’s condition could not be ascertained.

Of the seven pinniped species mentioned for the Santa
Catarina coast, five were reported in the present study:
A. australis, A. tropicalis, A. gazella, O. flavescens and M.
leonina. In the 266 records, 15 had only the genus without
identifying the species. From the 44 news records, 36 did
not provide details of the species or suitable photographs
or other information that would have allowed an accurate
identification of the species. Thus these incidents were
considered as 'Not Identified' in this study (Figure 2). The
distribution of A. australis was concentrated in the central and
south areas. However the distribution of A. tropicalis (n=33)
was concentrated in the central and northern regions of the
state. The only record of A. gazella occurred in Sio Francisco
do Sul, in the northern region. Both records of M. leonina
occurred in the central region of the state. Otaria flavescens
had its records distributed along the central and southern
regions of the state (Figure 2).

Approximately 74% of the pinniped records in the coast
of Santa Catarina occurred in winter months (July, August
and September). The presence of A. australis and A. tropicalis

was observed across all months with the exception of January.
Both species had higher occurrence in winter and spring,
with August being the month of highest abundance for these
species. As expected, the records of Arctocephalus sp. followed
the same seasonality pattern of A. australis and A. tropicalis.
The only record of A. gazella also occurred in August. There
were two isolated records of M. leonina that occurred in June
and November. For the whole studied period, there were
25 records of O. flavescens that occurred mostly in October
(Figure 3).

Juveniles were concentrated between June and November,
while adults were more often sighted in Augustand September.
In most records the age class of the animal was not identified.
However for A. australis and A. tropicalis the number of
animals with an identified category allowed an analysis of the
adult/juvenile ratio. There were 52 juveniles and five adults of
A. australis, with a ratio higher than 10:1, whereas A. tropicalis
had nine adult animals and eight juveniles, showing a ratio
closer to 1:1.

Comparing the data from the different sources, newspapers
and research institutions, it appears that the former can be
used, but with caution. There were a higher number of news
items reporting on the occurrence of pinnipeds in winter and
spring, which matches the information found in the scientific
literature as well as data provided from research institutions.
However, the general media regularly failed to differentiate
between species, with common names for sea lions, fur seals
and seals being used erroneously.

Even for data coming from research institutions, some
animals were identified only to the genus level, usually as
Arctocephalus sp. or as unidentified. Identifying species of
Arctocephalus is not always easy in juveniles, especially if
they are seen from a distance. These unidentified animals
comprised 19% (51 out of 266) of the records, but should not
interfere with the identification of general temporal patterns
of pinniped occurrence in the area.

For the records coming from the research institutions,
there was no information regarding the sampling effort and it
is believed that possible double counts may have occurred in
2008 because several institutions worked in direct partnership
in the same area. Taking into account the whole dataset, 24%
of the records came from Area de Protecio Ambiental (APA)
da Baleia Franca/ICMBio that is a Brazilian government
protected area and has been actively participating in research
and conservation of the region. Even though this institution
had only data from the years 2008 to 2010, it was the major
source of data for this work and this highlights the importance
that protected areas may have in the development of studies
in ecology and conservation.

In previous studies (Simoes-Lopes er al., 1995; Cherem
et al., 2004) Floriandpolis was the city with the most records
of A. australis. In the present study this city had the highest
number of records of this species and also of A. #ropicalis.
Imbituba, further south, was the city with the highest reports
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of A. australis. Filippini (2009) observed the presence of
A. australis in seven coastal islands in the state: Arvoredo,
Matafome, Ilha do Xavier, Ilha dos Corais, Ilha das Araras and
Ilha do Batuta in the central region, and Ilhota in southern
region. The Ilha do Batuta may be an important area for the
species due to the fact that in only two visits to the island 11
A. australis and one dead A. rropicalis were found. This author
also mentions the presence of O. flavescens on Ilhas das Araras
and Ilhota.

In the present study, 155 individuals of A. australis and
33 of A. tropicalis were recorded. A recent article about the
occurrence of pinnipeds in the coast of Rio de Janeiro observed
six specimens of A. australis and 27 of A. tropicalis (Moura
et al., 2011). On the other hand, studies in Rio Grande do
Sul showed a higher occurrence of A. australis compared to
A. tropicalis (Silva, 2004; Oliveira et al. 2008). This shows
the change in the proportion of occurrence of both species in
latitudinal terms along the Brazilian coast and Santa Catarina
seems to be the area where this change takes place. While
the former species occurs more frequently in the central and
southern regions, the latter occurs in the central and northern
regions. These results corroborate the idea that the state of
Santa Catarina is part of both the Southeastern Brazil and Rio
Grande marine ecoregions, with boundaries in Santa Marta’s
Cape, located in the Laguna municipality (Spalding ez 4L,
2007). This pattern of species distribution between the two
ecoregions extends to other marine mammals such as 7ursiops
truncatus (Barreto, 2000), Pontoporia blainvillei (Pinedo,
1991) and Sotalia guianensis (Pinedo et al., 1992).

It is believed that most A. rropicalis that reach southern
Brazil are from Gough and Tristio da Cunha islands. But
a study using mitochondrial DNA analysis suggested those
A. tropicalis may be from other islands of the Antarctic
convergence, since one individual was from Crozet Island,
having covered more than 16,500 km to reach the Brazilian
coast (Ferreira et al., 2008). The single record of A. gazella
agrees with the literature, since this species has only sporadic
occurrence in Brazil (Pinedo ez 2/, 1992; Silva, 2004). There
were only two records of phocids, both of elephant seals
Mirounga leonina. The small number of phocids for the state
of Santa Catarina was expected, as the occurrence of phocids
in the Brazilian coast is considered occasional and associated
with the erratic movement of these animals (Cherem ez al,
2004; Silva, 2004; Moura ez 2., 2011).

The dispersal pattern of some pinnipeds is frequently
attributed to foraging, however little is known about where
most species forage at sea and how far from the breeding
colonies the species can disperse (Moura et al., 2011). In
some species juveniles are not present in the colonies during
the breeding season, and during the post-reproductive period
some adults can travel great distances (Riedman, 1990).
Therefore the occurrence of pinnipeds in Santa Catarina is
probably related to the reproductive cycle of these animals.
Considering that the birth rates of otariids peak between

October and February in the Southern Hemisphere (Capozzo,
2002; Arnould, 2002), juveniles recorded in winter and
spring in Santa Catarina would correspond to those that left
the colonies after the end of parental care.

Even considering that Santa Catarina does not have
breeding colonies or regular resting areas of pinnipeds, the
present study shows that the state may be the place where
the proportion of occurrence of A. australis and A. tropicalis
changes its pattern along the Brazilian coast. The number
of records found also suggests that the state is an important
foraging area for this group. This note came from a graduation
thesis and more extensive details can be found there.

Acknowledgements

The authors wish to thank Dr. Gilberto Caetano Manzoni
(Laboratério Reabilitagio de Aves Marinhas/UNIVALI),
Jules Soto (Museu Oceanogrifico da UNIVALI), UNESC,
Projeto Baleia Franca, Arthur Fonseca Schiefler, Colonia
de Pesca Z-33 and the Environmental Police of Laguna,
Maracajé and Maciambu, for providing data for the present
article. Finally, we would like to thank the three anonymous
referees and Dr. Maritza Sepulveda for their corrections and
valuable comments that helped us to improve the paper as
well as Sarah Marley for the grammar corrections.

References
Arnould, J. P. Y. (2002) Southern Fur Seals, Arctocephalus sp.
Pages 1146-1151 in Perrin, F. W., Wursig, B., Thewissen,
J. G. M. (Eds.) Encyclopedia of Marine Mammal. Academic
Press, San Diego, United States of America.

Barreto, A. S. (2000) Variagio craniana e genética de Tursiops
truncatus (Delphinidae, Cetacea) na costa Atlintica da América
do Sul. Ph.D. Thesis. Fundacio Universidade Federal do Rio
Grande. Rio Grande, Brazil. 123 pp.

Capozzo, H. L. (2002) South American Sea Lion. Pages
1143-1146 in Perrin, F. W., Wursig, B., Thewissen, J. G. M.
(Eds.) Encyclopedia of Marine Mammal. Academic Press, San
Diego, United States of America.

Cherem, J. J., Simoes-Lopes, P. C., Althoff, S. and Graipel, M.
E. (2004) Lista dos Mamiferos do Estado de Santa Catarina,
Sul do Brasil. Mastozoologia Neotropical 11(2): 151-184.

Ferreira, J. M., Oliveira, L. R., Wynen, L., Bester, M. N.,
Giunet, C., Moraes-Barros, N., Martins, F. M., Muelbert, M.
M. C., Moreno, 1. B,, Siciliano, S., Ott, P. H. and Morgante,
J. S. (2008) Multiple origins of vagrant sub-Antarctic
fur seals: a long journey to the Brazilian coast detected by
molecular markers. Polar Biology 31(3): 303-308.
http://dx.doi.org/10.1007/s00300-007-0358-z.

Filippini, A. (2009) Biogeografia dos vertebrados de ilhas de
Santa Catarina: destaque em aves marinbas e costeiras. M.Sc.
Thesis. Universidade Federal de Santa Catarina, Florianépolis,
Brazil. 351 pp.

148



Moura, J. F., Dario, B. P. and Siciliano, S. (2011) Occurrence
of pinnipeds on the coast of Rio de Janeiro State, Brazil.
Marine Biodiversity Records, 4: ¢27.

htep://dx.doi.org/10.1017/S1755267211000030.

Pinedo, M. C. (1990) Ocorréncia de pinipedes na costa
brasileira. Gracia de Orla Série Zoologia, 15(2): 37-48.

Pinedo, M. C. (1991) Development and variation of the
franciscana (Pontoporia blainvillei). Ph.D. Thesis. University
of California, Santa Cruz, CA, USA. 406 pp.

Pinedo, M. C., Rosas, F. C. W. and Marmontel, M. (1992)
Cetdceos e Pinipedes do Brasil: uma revisio dos registros e guia
para identificagio das espécies. UNEP/FUA, Manaus, Brazil.

Riedman, M. (1990) 7he Pinnipeds: Seals, Sea Lions and
Walruses. University of California Press, Los Angeles, USA.

Sartori, M. C. (2009) Levantamento de Mamiferos e Tartarugas
Marinhas no Litoral Norte de Santa Catarina, Brasil. B.Sc.
Thesis. Universidade da Regiao de Joinville, Joinville, Brazil.

Silva, K. G. (2004) Os Pinipedes no Brasil: Ocorréncias,
Estimativas  Populacionais e Conservagdgo. Ph.D. Thesis.
Fundacio Universidade Federal do Rio Grande, Rio Grande,
Brazil. 242 pp.

Simées-Lopes P. C., Drehmer, C. J. and Ott, P. H. (1995)
Nota sobre os Otariidae e Phocidae (Mammalia: Carnivora)
da Costa norte do Rio Grande do Sul e Santa Catarina, Brasil.
Biociéncias, 3(1): 173-181.

Spalding, M. D., Fox, H. E., Allen, G. H., Davidson, N.,
Ferdana, Z. A., Finlayson, M., Halpern, B. S., Jorge, M. A.,
Lombana, A., Lourie, S. A., Martin, K. D., McManus, E.,
Molnar, J., Recchia, C. A. and Robertson, J. (2007) Marine
Ecoregions of the World: A Bioregionalization of Coastal and
Shelf Areas. BioScience, 57(7): 573-583.
htep://dx.doi.org/10.1641/B570707.

Oliveira, L. R., Ott, P. H. and Malbarba, L. R. (2008).
Ecologia alimentar dos pinipedes do sul do Brasil e uma
avaliagio de suas interagbes com atividades pesqueiras.
Pages 97-116 in Furtado, N. (Org.) Ecologia de Mamiferos.
Technical Books, Londrina, Brazil.

Ttnez, J. I, Centrén, D., Capozzo, H. L. and Cassini,
M. H. (2006) Geographic distribution and diversity of
mitochondrial DNA  haplotypes in South American sea
lions (Otaria flavescens) and fur seals (Arctocephalus australis).
Mammalian biology, 72(4):193-203.

htep://dx.doi.org/10.1016/j.mambio.2006.08.002.

Tnez, J. 1., Capozzo, H. L. and Cassini, M. H. (2008)
Regional factors associated with the distribution of South
American fur seals along the Atlantic coast of South America.
ICES Journal of Marine Science, 65(9):1733-1738.
http://dx.doi.org/10.1093/icesims/fsn168.

Vaz-Ferreira, R. (1981) South American Sea Lion Otaria
flavescens (Shaw, 1800). Pages 39-65 in Rigdway, S.H. and
Harrison, R.J. (Eds) Handbook of Marine Mammals. Volume
1: The Walrus, Sea Lions, Fur Seals and Sea Otter. Academic
Press, London, England.

Vaz-Ferreira, R. and Ponce de Leén, A. (1984) South
American Fur Seal, Arctocephalus australis, in Uruguay.
Pages 29-32 in Croxall, J. P. and Gentry, R. L. (Eds) Stazus,
biology and ecology of fur seals. Proceeding of an international
symposium and workshop Cambridge, England.s

149



