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Marine mammal strandings provide valuable records of 
biodiversity in coastal areas worldwide (Macleod et al. 2005, Leeney 
et al. 2008, Pyenson 2010). Deceased-stranded specimens offer 
fundamental anatomical and morphological data that otherwise 
would not be available due to the logistic and financial limitations 
of studying cetaceans in their living marine habitats (Pyenson 
2010). Strandings can be caused by both natural and anthropo-
genic factors. Agents such as biotoxins, contaminants, parasites, 

diseases, environmental factors and interactions with fisheries are 
commonly associated with marine mammal strandings (Geraci 
& Lounsbury 2005). In addition, ship strikes are becoming more 
common (Van Waerebeek et al. 2007, Bezamat et al. 2014), and 
the influence of geomagnetic topography on marine mammal 
strandings should also not be disregarded (Klinowska 1985).

Marine currents and coastal winds can interfere with car-
cass drift and stranding location (Peltier et al. 2012). Previous 
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ABSTRACT. Marine mammal strandings provide valuable insights into local biodiversity. Strandings can be caused by both 

natural and anthropogenic factors. In the state of Santa Catarina, Southern Brazil, organized marine mammal collections 

started in the 1980s through opportunistic and non-systematic collection efforts, representing a record of over 30 years of 

marine biodiversity. This study aimed to perform a preliminary review of 32 years of stranding records within this region. 

The secondary aim was to elucidate the stranding dynamics of the three most commonly recorded species. A total of 460 

records were obtained, representing 17 species of odontocetes. The species registered most frequently were the francis-

cana, Pontoporia blainvillei (Gervais & d’ Orbigny, 1844) (n = 173), bottlenose dolphin, Tursiops truncatus (Montagu, 1821) 

(n = 100), and Guiana dolphin Sotalia guianensis (Van Bénéden, 1864) (n = 97). Most of the stranding records were observed 

in the second half of the year during the austral winter and spring. The apparent causes of death could not be determined 

for most of the specimens due to carcass decomposition. For the specimens in which the apparent cause of death could 

be determined, 27% of the strandings were compatible with anthropogenic interactions. While the focus of this study was 

a preliminary assessment of stranding data obtained through opportunistic collection, it is evident that future systematic 

monitoring efforts and stable networks of collaborators will generate more reliable coastal biodiversity inventories and will 

allow the knowledge of population dynamics of marine mammal species. In particular, for threatened and vulnerable species, 

or species with poor natural history data, strandings are a fundamental tool for the understanding of marine biodiversity. 

Ideally, future more refined analyses of stranding data should be used to inform conservation and management policies and 

to elucidate the biology and ecology of marine and coastal ecosystems within this region.
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studies have suggested that only about 8% of small cetaceans that 
die at sea end up stranding in coastal areas (Peltier et al. 2012, 
Prado et al. 2013). According to Peltier et al. (2012), the number 
of dead cetaceans that reach the coastline and get stranded de-
pend on several parameters such as currents, distance from the 
coast, atmospheric pressure, wind speed and carcass buoyancy. 
Coastal species are less influenced by marine currents and coastal 
winds, commonly stranding near their home ranges (Pyenson 
2010, 2011, Prado et al. 2013). However, for areas with strong 
wind and wave dynamics, such as the cold fronts that occur in 
southern Brazil (Rodrigues et al. 2004), carcass drift may play a 
large role in the stranding dynamics.

The ecological relevance of stranding data is often un-
known and underestimated. This is due to several factors such 
as the geographical origin of a sample is not always known, the 
statistical credibility of stranding data is disputed, and mostly, 
because sampling is commonly opportunistic in nature (Peltier et 
al. 2012). The reliability and validity of stranding data is highly 
dependent on a dependable network of collaborators, long sam-
pling periods and systematic and uniform collection efforts in a 
certain area. The lack of systematic and uniform collection efforts 
may jeopardize inferences of populational parameters (Peltier et 
al. 2013). However, studies focused on biodiversity records can 
still be performed if efforts take into account a large sampling 
period and a solid network of informants and collaborators. If 
the network is stable throughout the years, even estimations 
of frequency of occurrence of certain species might be reliable 
(Pyenson 2010).

In Southern Brazil, in particular in Santa Catarina state, 
inventories of marine mammal biodiversity started in the 
1980s with the recovery of stranded animals along a 670 km 
long coastline (Simões-Lopes & Ximenez 1993, Simões-Lopes et al. 
1995, Cherem et al. 2004). Most efforts were non-systematic and 
opportunistic due to the topography of the coastline and the 
non-continuous beaches. However, a broad network of collab-
orators involving city council members, life-guards, firefighters, 
fishermen, environmental officers and members of the public 
ensured a reliable coverage of the coast. Santa Catarina is one 
of the tourist hotspots in Brazil, and it is often common that 
strandings of whales and dolphins will also be reported in the 
media as they happen.

Over 36 species of odontocete cetaceans are known to occur 
in Brazilian waters (Rocha-Campos & Camara 2011). In Santa Ca-
tarina, Cherem et al. (2004) reported the occurrence of 19 species, 
representing 52% of the marine mammal biodiversity known for 
the Brazilian coast. Some of these species are globally distributed, 
such as the sperm whale, Physeter macrocephalus (Linnaeus, 1758), 
bottlenose dolphin, Tursiops truncatus (Montagu, 1821), and killer 
whale, Orcinus orca (Linnaeus, 1758) (Jefferson et al. 1993). Other 
species, on the other hand, have a more restricted distribution, 
such as Guiana dolphins, Sotalia guianensis (Van Benédén, 1864) 
(Borobia et al. 1991) and franciscanas, Pontoporia blainvillei (Gervais 
& d’ Orbigny, 1844) (Crespo et al. 1998, Netto & Siciliano 2007).

This study aimed to perform a preliminary assessment of 
a long-term inventory of odontocete cetaceans’ opportunistic 
strandings throughout the coast of the state of Santa Catarina, 
southern Brazil, through the analyses of scientific collections 
and museum databases. In addition to reviewing 32 years of 
stranding records, this study analyzed the stranding dynamics 
of three coastal species commonly recorded in this region: P. 
blainvillei, T. truncatus, and S. guianensis.

MATERIAL AND METHODS

The Santa Catarina mainland coastline is 670 km long, 
which is increased to 915 km if the perimeter of the adjacent 
islands is also considered. This area is located between 25°58’34”S 
and 29°19’30”S. In this study, the coastline was divided into 
three main areas following regional coastal geomorphology 
and the presence of established research teams. These regions 
were: north [from Itapoá to Porto Belo, including Babitonga 
Bay (25°58’34”S, 48°35’58”W to 27°13’05”S, 48°36’06”W)]; 
central [from Tijucas to Garopaba (27°13’03”S, 48°36’09”W to 
28°07’08”S, 48°38’03”W)]; and south [from Imbituba to Passo 
de Torres (28°07’08”S, 48°38’03”W to 29°19’30”S, 49°42’42”W), 
including Santo Antonio dos Anjos Lagoon] (Fig. 1).

In this study, strandings included all episodes in which an 
animal was found dead or highly debilitated on a beach (Geraci 
& Lounsbury 2005, Perrin & Geraci 2009). Stranding data were ob-
tained through database records from four scientific collections/
museums in the region: Universidade Federal de Santa Catarina 
(UFSC); Universidade da Região de Joinville (UNIVILLE); Uni-
versidade do Estado de Santa Catarina (UDESC); and Museu de 
Zoologia Professora Morgana Gaidzinski, Universidade do Ex-
tremo Sul Catarinense (UNESC). The Sistema de Monitoramento 
de Mamíferos Marinhos (SIMMAM) database was also consulted, 

Figure 1. Map showing the location of Santa Catarina state and the 
three study regions.



Review of thirty-two years of toothed whale strandings

ZOOLOGIA 33(5): e20160089 | DOI: 10.1590/S1984-4689zool-20160089 | October 3, 2016 3 / 11

along with online mainstream media reports for 1983-2014. 
Special care was taken with these sources to avoid data duplicity. 
The collection effort and sampling record of each source is listed 
below: UFSC (1983-2014) = 223 strandings; UNIVILLE (2000-
2013) = 147; UNESC (2001/2003/2005-08/2010) = 21; UDESC 
(2009-2014) = 57; SIMMAM (1992/1994-97/2001/2003) = 09; 
Media reports (2007/2010/2011) = 03.

External macroscopic assessments were performed on 
all carcasses analyzed. In some cases, potential causes of death 
were ascertained during necropsy. Gillnet marks throughout the 
body consistent with entanglement, or large hematomas and 
associated fractures suggesting collision with fishing boats, were 
used to define presumed anthropogenic mortality. Pathological 
findings observed during opportunistic necropsies conducted by 
veterinarians, or confirmed after histopathological tests, were 
also considered. During these opportunistic necropsies led by 
veterinarians, particularly from 2000 onwards, samples of inter-
nal organs (e.g., lungs, heart, liver, kidneys, lymph nodes, and 
gonads) were collected for histopathological analyses. When 
the causes of death could not be determined due to advanced 
decomposition or other circumstances, they were defined as un-
known. Sex was determined during necropsy. Sex determination 
was often not possible with decomposed carcasses.

Data from recent systematic monitoring efforts were also 
used in this research. From 2012 to 2014, fortnightly system-
atic collection efforts were performed in the north (UNIVILLE 
26°14’06”S, 48°30’06”W to 26°20’36”S, 48°34’08”W) and south 
study regions (UDESC, 28°09’20”S, 48°39’16”W to 28°51’51”S, 
49°16’02”W) through beach surveys.

RESULTS

Strandings overview
There were 460 stranding records of toothed whales 

observed between 1983 and 2014. Four odontocete families 
were registered: Delphinidae, Phocoenidae, Physeteridae and 
Pontoporiidae (Table 1). An average of 14 strandings per year 
was recorded, with a marked increase from 2000 onwards (Fig. 
2). This increase reflects an increment in collection efforts from 
different scientific collections during various periods, which 
sometimes overlapped. During the last 15 years (2000-2014), 
when collection efforts were more active and consistent, an 
average of 22 strandings was registered per year. An evident 
seasonal variation was observed, with potential collinear effects 
from cold fronts, as most of the strandings were being recorded 
during winter and spring months, from July to October (Fig. 3).

Stranding of Risso’s, Grampus griseus (G. Cuvier, 1812), 
and Fraser’s dolphins, Lagenodelphis hosei (Fraser, 1956), striped 
dolphins, Stenella coeruleoalba (Meyen, 1833), and Burmeister’s 
porpoises, Phocoena spinipinnis Burmeister, 1865, were extremely 
rare. Similarly, records of killer whales, O. orca, false killer whales, 
Pseudorca crassidens (Owen, 1846), and long-finned pilot whales, 
Globicephala melas (Traill, 1809), were also sparse. The three spe-

Table 1. Number of strandings of odontocete cetaceans recorded 
in the Santa Catarina coast, southern Brazil, from 1983 to 2014. 
Species names follow the Committee on Taxonomy (2015).

Family/Species Commom name Total

Delphinidae 274

Delphinus sp. Common dolphin 23

Globicephala melas (Trail, 1809) Long-finned pilot whale 2

Grampus griseus (G. Cuvier, 1812) Rissos’s dolphin 1

Lagenodelphis hosei (Fraser, 1956) Fraser’s dolphin 1

Orcinus orca (Linnaeus, 1758) Killer whale, Orca 2

Pseudorca crassidens (Owen, 1846) False killer whale 3

Sotalia guianensis (Van Bénedén, 1864) Guiana dolphin 97

Stenella clymene (Gray, 1850) Clymene dolphin 2

Stenella coeruleoalba (Meyen, 1833) Striped dolphin 1

Stenella frontalis (G. Cuvier, 1829) Atlantic spotted dolphin 23

Stenella sp. – 6

Steno bredanensis (G. Cuvier, 1828) Rough toothed dolphin 13

Tursiops truncatus (Montagu, 1821) Common bottlenose dolphin 100

Phocoenidae 1

Phocoena spinipinnis Burmeister, 1865 Burmeister’s porpoise 1

Physeteridae 12

Kogia breviceps (Blainville, 1838) Pygmy sperm whale 5

Kogia sp. – 1

Physeter macrocephalus Linnaeus, 1758 Sperm whale, cachalot 6

Pontoporiidae 173

Pontoporia blainvillei (Gervais & d’Orbigny, 1844) Franciscana, Toninha 173

Figures 2-4. (2) Number of odontocete cetacean stranding records 
per year in Santa Catarina from 1983 to 2014. (3) Seasonal variation 
in odontocete cetaceans stranding records. (4) Seasonal variation 
in stranding records of Pontoporia blainvillei, Tursiops truncatus, and 
Sotalia guianensis.
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cies with the most frequent stranding records were P. blainvillei 
(n = 173), T. truncatus (n = 100) and S. guianensis (n = 97) (Table 
1). These species stranded more frequently in the second half of 
the year. Franciscanas, in particular, had 72.8% of their stranding 
records during the winter months. Bottlenose dolphins and 
Guiana dolphins had 62.8% and 62% of their strandings during 
the second half of the year, respectively (Fig. 4).

During the last three decades, the non-systematic and op-
portunistic stranding records analyzed showed little evidence of 
a clearly defined pattern in the stranding records of franciscanas, 
bottlenose and Guiana dolphins. Franciscanas had few stranding 
records during the 1990s, while bottlenose and Guiana dolphins 
had an irregular stranding pattern throughout the years. For 
these three species, most of the strandings were recorded from 
2000 onwards, when collection efforts and communication net-
works were more active (Fig. 2). If considering only the period 
from 2012 to 2014, when collection efforts were more active 
and consistent, the number of strandings tripled from about 
10 to 30 strandings per year.

Sexual distribution
For the three species recorded most commonly, there was 

a large number of specimens of unknown sex due to carcass 

decomposition, which prevented sex determination. For the 
specimens with known sex, there was a significantly higher 
mortality of females of franciscanas (F = 46; M = 26; 1,77F:1M; 
p = 0.0184) and males of Guiana dolphins (F = 27; M = 46; 
0,58F:1M; p = 0.0262). For bottlenose dolphins, the difference 
between strandings of males and females was not significant 
(F = 26; M = 32; 0,81F:1M; p = 0.4308) (Fig. 5).

Spatial distribution
Strandings of franciscanas and bottlenose dolphins were 

registered throughout the coast. Most stranding records were 
distributed heterogeneously as observed during opportunistic 
sampling efforts throughout the years (Figs. 5-8). Strandings of 
franciscanas were observed both in Babitonga Bay, and also in 
more exposed areas. The distribution of strandings was contin-
uous along the coast, with no gaps. Strandings of bottlenose 
dolphins were recorded in open water areas and also in estu-
arine regions, including Santo Antonio dos Anjos Lagoon in 
Laguna. Records of Guiana dolphins were observed within the 
known distribution of the species, of which Florianópolis (Santa 
Catarina Island) is in its southernmost distribution (Figs. 6-8). 
Non-systematic stranding records of this species suggest two 
main populations, one in Babitonga Bay and another in North 

Figure 5. Spatial and sexual distribution of stranding records of Pontoporia blainvillei, Tursiops truncatus and Sotalia guianensis along Santa 
Catarina coast from 1983 to 2014.
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Bay in Florianópolis, mostly in sheltered areas of those bays. No 
records were observed in between these two areas (Figs. 6-7).

Causes of death
Most of the specimens could not have their causes of death 

determined due to advanced decomposition of the carcasses, or 
circumstances were not apparent (n = 283). In the cases where 
the presumed cause of death could be ascertained (n = 110), an-
thropogenic mortality due to fisheries interactions were common 
(n = 104). These were defined through the presence of gillnet 
marks throughout the body consistent with entanglement, or 
large hematomas and associated fractures suggesting collision 
with fishing boats. Few specimens had diseases and pathologies 
as confirmed causes of death (n = 6), possibly due to the scarcity 
of veterinary assessments during post-mortem examinations.

DISCUSSION

Diversity
The 460 stranding records evaluated included 17 odonto-

cete species. Some of these are oceanic and rarely seen near the 
coast (e.g., L. hosei, G. griseus, S. coeruleoalba, Clymene dolphin, 
Stenella clymene (Gray, 1850), which explains their low record 
numbers. Stenella clymene and S. coeruleoalba have been observed 
in rare occasions on the continental shelf of Southern Brazil and 
Argentina (Moreno et al. 2005, do Amaral et al. 2015).

Other oceanic species such as the Pygmy sperm whale, 
Kogia breviceps (Blainville, 1838), P. macrocephalus and P. cras-
sidens have been observed recurrently throughout the years. 
The coast of Santa Catarina is one of the only places in Brazil 
where living sperm whales have been observed, and strand-
ings of males, females and juveniles have also been recorded 
(Simões-Lopes & Ximenez 1993, Ramos et al. 2001, Cherem et al. 
2004). Resurgence currents near Santa Marta Cape and the high 
biological productivity in this region (Campos et al. 2013) could 
be related to sperm whale sightings in Santa Catarina. Dwarf 
sperm whales, Kogia sima (Owen, 1866), were recorded only 
once in the region through a stranded specimen from Itajaí, in 
the north study area (specimen number MOVI 05587) (Cherem 
et al. 2004), although strandings were relatively frequent in the 
warm waters of the northeastern Brazilian coast (Moura et al. 
2016). Another two oceanic species which have been registered 
for Santa Catarina, but without associated museum specimens 
and thus not reported here, were two elusive beaked whales: 
Southern bottlenose whale, Hyperoodon planifrons Flower, 1882, 
and Blainville’s beaked whale, Mesoplodon densirostris (Blainville, 
1817) (Simões-Lopes & Ximenez 1993). Strandings of killer whales 
are rare in Santa Catarina, but sightings are becoming more 
common. One previous record of a P. spinipinnis likely represents 
an extra-limit record, although the stranding location is still 
under the influence of the Malvinas current (Simões-Lopes & 
Ximenez 1989).

Figure 6. Spatial distribution of strandings of Pontoporia blainvillei, Tursiops truncatus, and Sotalia guianensis in the north region from 1983 
to 2014.
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Coastal species are 50 times more likely to strand than 
offshore species due to less influence from winds and carcass drift 
(Peltier et al. 2012). However, the drift rate was unknown for the 
study area and debilitated animals may have drifted before dying 
locally. This would be the case for specimens of franciscanas, 
Guiana dolphins and bottlenose dolphins. Spotted dolphins, 
Stenella frontalis (G. Cuvier, 1829), common dolphins, Delphinus 
capensis Gray, 1828, and rough-toothed dolphins, Steno bredanen-
sis (G. Cuvier, 1828), are often considered offshore species, but 
the reasonably high number of strandings reported here could 
indicate coastal habits for these species during certain times 
of the year. The high influence of the Subtropical Confluence 
and its mixing of waters along the coast of Santa Catarina state 
(Gordon 1989) would be a strong reason for the occurrence of 
these species within this region. Spotted dolphins are common 
throughout the south and southeast of Brazil, with confirmed 
sightings along the continental shelf mainly between 20.5°S and 
30°S (Moreno et al. 2005, do Amaral et al. 2015).

Frequency and seasonality of strandings

There seems to have been an increment in the number of 
odontocete strandings throughout Santa Catarina coast during 

the last 32 years. This increase can be related to an expansion in 
collection efforts and more consistent collaboration networks, 
together with a possible increase in fisheries bycatch (e.g., Prado 
et al. 2013). In this study, P. blainvillei had most stranding records 
in July and September during the austral winter. Ferreira et al. 
(2010) observed a similar temporal pattern for strandings of 
franciscanas in the coast of Rio Grande do Sul, south of Santa 
Catarina. Santos et al. (2002) reported a corresponding temporal 
trend for the coast of São Paulo state, with most records being 
observed in July/August, but also in November/December. The 
decrease in franciscana strandings in the 1990s and subsequent 
increase in the 2000s could be associated with a decline in 
productivity in artisanal fisheries and an associated increase in 
industrial fisheries since early 1980s (CEPSUL/ICMBio 2015).

Sotalia guianensis had most of their strandings during 
the second half of the year, peaking in August during the aus-
tral winter. At the southernmost limit of its distribution, this 
species has a resident population which was observed to have 
increased movements during winter (Wedekin et al. 2007). The 
wider distribution of this species during winter should be taken 
into consideration; however, the increased fisheries activities in 
the region should not be ignored. For both north and central 

Figure 7. Spatial distribution of strandings of Pontoporia blainvillei, Tursiops truncatus, and Sotalia guianensis in the central region from 
1983 to 2014.
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regions, there was an increase in strandings in the first half of 
the year, mainly during March and April. A similar trend was 
observed by Meirelles et al. (2010) for the coast of Ceará state, 
in the northeastern region of Brazil.

Tursiops truncatus had most of its stranding records in the 
second half of the year, peaking in October during the austral 
spring. A similar pattern of strandings throughout the year was 
reported by Fruet et al. (2012) to Rio Grande do Sul, the south-
ernmost state of Brazil. Fruet et al. (2012) observed a higher 
number of strandings during spring and summer. While these 
authors reported the winter as the season with lowest stranding 
records of bottlenose dolphins in Rio Grande do Sul, autumn 
was the season with less strandings in the current study.

Most common coastal species

Franciscanas had the highest number of strandings with 
173 records to the coast of Santa Catarina. In the north study 
region, franciscanas have been observed throughout the year 
both inside Babitonga Bay and also in the adjacent coastal areas 
(Cremer & Simões-Lopes 2005). It is thought that franciscanas have 
a continuous distribution both throughout the coast of Santa 
Catarina and the southern region of Brazil (Cherem et al. 2004), 
and have been more commonly observed near the 20 m depth 

curve (Secchi et al. 2003). The species is rarely observed within 
both the North and South Bays in Florianópolis (Flores 2009). 
The non-systematic stranding records analyzed in this study 
suggest that the species is distributed throughout the coast, 
which makes it unlikely that there is a distribution hiatus as 
previously thought (Secchi et al. 1998). The species has been 
confirmed as occurring in the south region of study near the 
coastal town of Rincão (ASB Campos, pers. comm.), where it 
was previously thought as non-occurring. The differences in 
stranding numbers among study regions likely reflect unequal 
collection efforts in these areas.

Bottlenose dolphins were the species with the second 
largest number of strandings, with 100 records along the coast of 
Santa Catarina. Non-systematic stranding records appeared to be 
uniformly distributed throughout the coast, mirroring the species 
distribution (Wedekin et al. 2008). The lower number of stranding 
records for the southernmost region of study, next to Rio Grande 
do Sul state (n = 1), reflects less monitoring and collection efforts 
in this region. Recent taxonomic reviews about the existence of 
two ecotypes within the genus Tursiops, an offshore and a coastal 
form, suggest that strandings of the bottlenose dolphin in Santa 
Catarina may include both forms, now considered subspecies: T. 
t. truncatus and T. t. gephyreus (Costa et al. 2016).

Figure 8. Spatial distribution of strandings of Pontoporia blainvillei and Tursiops truncatus in the south region from 1983 to 2014.
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Guiana dolphins had the third highest number of strand-
ings (n = 97). Records were concentrated within the north and 
central study regions, where the two only known populations of 
the species in Santa Catarina occur (Cremer et al. 2011). Records 
from the north region corresponded mostly to the area of Babi-
tonga Bay, where Hardt et al. (2010) have reported the existence 
of a resident population. In the central region, most records cor-
respond to the North Bay in Florianópolis, the southernmost limit 
of distribution of this species (Simões-Lopes 1988). The occurrence 
of eight stranding records in the South Bay in Florianópolis may 
be related to carcass drift due to internal north/south currents 
within the bays. Previous studies have showed that sightings of 
the species are frequent in the northwest region of the North 
Bay, despite some animals having been observed in the west and 
southwest areas of this region (Wedekin et al. 2010).

Sexual distribution of strandings and presumed 
causes of death

Although many specimens were classified as undeter-
mined sex due to decomposition of carcasses, differences in 
the number of strandings between males and females were sta-
tistically significant for franciscanas and Guiana dolphins. For 
franciscanas, the number of strandings of females was higher 
than that of males (1,77F:1M, p = 0.0184). Conversely, Santos 
et al. (2002) reported a higher proportion of male strandings for 
franciscanas in the coast of São Paulo state. For Guiana dolphins, 
the higher number of stranded males (0,58F:1M, p = 0.0262) was 
also different from studies in other regions of the Brazilian coast, 
suggesting a high prevalence of female strandings (Moura et al. 
2009, Meirelles et al. 2010).

There were no significant differences between strandings 
of males and females of the bottlenose dolphin. Conversely, 
Fruet et al. (2012) reported a ratio of 1F:1,8 M for the coast of 
Rio Grande do Sul, south of Santa Catarina. The findings of our 
research are in accordance with studies developed elsewhere 
which report similar sex ratios for strandings (0,92F:1,00M in 
South Carolina, USA, McFee et al. 2006). The high number of 
carcasses of undetermined sex in this study could be related to 
offshore carcass drift leading to accelerated decomposition and 
consumption by scavengers. Strandings in isolated beaches could 
also have an influence on carcass recovery time allowing for 
advanced decomposition and difficulty in sex determination.

The 27% of the stranding records with presumed cause 
of death known were likely caused by anthropogenic causes 
such as fisheries interactions. The high number of strandings 
of franciscanas in July may be related to blue fish, mullet, and 
manjuva fisheries, which are active during this time of the 
year. White croacker, Micropogonias furnieri (Desmarest, 1823), 
fisheries take place in this region from August to December, a 
factor that could contribute to a high number of strandings 
in September (Daura-Jorge et al. 2007). The latter authors also 
mention that drift nets are commonly used for this fishery, with 
mesh sizes averaging 8 to 9 mm. Ferreira et al. (2010) reported 

a high number of franciscana strandings for the Rio Grande 
do Sul coast during spring, with a high number of incidental 
bycatches occurring when white croacker fisheries were more 
active. Although some of the target species for fisheries are not 
part of the diet of franciscanas, these animals often end up 
caught in commercial fishing nets. There is a great diversity 
of fishing nets and fishing methods employed in commercial 
fisheries, including fixed nets that remain in the same area for 
several days, or drift nets that are left afloat (Daura-Jorge et al. 
2007). Pinheiro & Cremer (2003) also reported a high number 
of franciscana strandings in September, due to the increase in 
fishing activity during spring and summer.

The high number of strandings of Guiana dolphins for 
the north region during spring and summer also corroborates 
the findings of Pinheiro & Cremer (2003) for the same region. A 
higher number of strandings during winter months was observed 
by Meirelles et al. (2010) on the coast of Ceará state, also on 
the northeastern coast of Brazil. The latter authors suggest the 
high mortality during this time could be related with fisheries 
bycatch, since this is one of the periods of the year with stronger 
fishing activity. In this study, the high mortality of Guiana dol-
phins in winter months in the central region can also be related 
with fisheries, since white croacker, manjuva, mullet and shrimp 
fishing boats are active in winter. These fisheries often use fixed, 
trawling and purse-seine nets afloat (Daura-Jorge et al. 2007).

Most opportunistic stranding records of bottlenose dol-
phins were observed during the second half of the year. These 
strandings could be related with mullet migration, which takes 
place during winter. Other fish such as bluefish, Pomatomus 
saltatrix (Linnaeus, 1766), white croacker, and shrimp are also 
active during this period, as suggested by Fruet et al. (2012) to 
the coast of Rio Grande do Sul. Fruet et al. (2012) mentioned 
that artisanal fisheries are active throughout the year for the 
Rio Grande do Sul coast; however, most fishing efforts are 
concentrated between October and March when there is also a 
considerable increase in stranding numbers.

Past studies have shown that it is difficult to characterize 
and quantify the influence of fishing activities in marine mam-
mal bycatch and subsequent strandings (Goodall et al. 1994, 
Siciliano 1994, Mäder et al. 2006, Read et al. 2006, Meirelles et 
al. 2009). Often these studies mention the need for broader and 
more consistent monitoring and collection efforts, and the wider 
understanding of other factors that also may be contributing to 
marine mammal mortality in a given region.

Although our study showed a high percentage of animals 
with unknown causes of death, almost 1/3 of the stranding re-
cords were presumably related to negative fisheries interactions. 
This suggests that anthropogenic factors play a major role in 
marine mammal mortality and the impact of these interactions 
could be underestimated. In particular, populations of francisca-
nas are considered vulnerable (IUCN 2015). This conservation 
status has been reinforced by previous studies also for the Guiana 
dolphin, although its status is classified as data deficient by the 
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IUCN (Simões-Lopes & Ximenez 1993, Corcuera et al. 1994, Crespo et 
al. 1994, Pinedo 1994, Pinedo & Polacheck 1999, Pinheiro & Cremer 
2003). For these species, consistent monitoring and collection 
efforts would highly benefit the understanding of populational 
trends and other conservation implications.

FINAL CONSIDERATIONS

Pontoporia blainvillei (173 specimens), T. truncatus (100 
specimens) and S. guianensis (97 specimens) were the small 
cetaceans most commonly recorded from 1983 to 2014. Most 
non-systematic stranding records were observed during the 
second half of the year and almost 1/3 of the strandings were 
presumably related to anthropogenic causes, mainly fisheries 
interactions. The majority of the stranding records could not 
have the presumed cause of death determined due to advanced 
carcass decomposition. The analyses of non-systematic collec-
tion efforts revealed that Franciscanas had stranding records dis-
tributed throughout the coast of Santa Catarina, mainly observed 
during winter and spring. Strandings of Guiana dolphins were 
only observed in the north and central regions, where resident 
populations inhabit coastal bays. Most stranding records of this 
species were observed during winter, but also during spring. 
Bottlenose dolphins had continuous stranding records along 
the coast, with most records registered during spring and late 
summer, as other past studies have previously reported.

While the focus of this study was a preliminary assessment 
of stranding data obtained through opportunistic collection, it 
is evident that future systematic monitoring efforts and stable 
networks of collaborators will generate more reliable coastal 
biodiversity inventories and will allow the understanding of 
populational parameters of the species studied. Future studies 
using more refined statistical analyses such as linear and gen-
eralized mixed models should be employed to elucidate the 
stranding rates of cetaceans and associated spatial-temporal 
dynamics. These are essential to understand species occurrence 
and to validate management strategies, informing conservation 
policies and contributing to a greater knowledge of the marine 
and coastal ecosystems within this region.
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