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ABSTRACT: The distribution of dolphins of the genus Stenella is poorly known in the southwest
Atlantic Ocean. A complete review of records (n = 311) of these dolphin species was performed to
describe distribution and habitat. Atlantic spotted dolphins S. frontalis occur in both southern (21
to 33°S) and northern Brazil (north of 06°S), with a hiatus in its distribution off eastern South
America. This species presents the highest preference for nearshore habitats, restricted to waters
within the 1000 m isobath. Pantropical spotted dolphins S. attenuata are found in tropical waters
as far south as 22°S and are mainly observed off northeastern South America. They occur beyond
the continental shelf break in depths >850 m. Clymene dolphins S. clymene are distributed in
deep waters (1390 to 4500 m) as far south as 30°S. Strandings are more common where the
continental shelf is narrower. Spinner dolphins S. longirostris are found in oceanic waters as far
south as 30°S. They inhabit tropical waters over the shelf and slope (depths ranging from 170 to
2700 m). The striped dolphin S. coeruleoalba is the least known species of the genus in the
western South Atlantic. Most records are from temperate waters in southern Brazil and Argentina.
The distributions of S. attenuata, S. clymene and S. longirostris overlap to a great extent and are
predominantly oceanic and associated with warm ocean currents. S. frontalis seems to prefer a
different, coastal habitat, influenced both by warm currents and upwelling areas. The discontinu-
ous distribution of this species suggests that an isolated population inhabits the southern coast of
Brazil.
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INTRODUCTION

The genus Stenella Gray, 1866, comprises 5 species
of dolphins distributed worldwide in tropical, subtrop-
ical and temperate oceans. Two species are endemic to
the Atlantic Ocean, Gulf of Mexico and the Caribbean:
the Atlantic spotted dolphin Stenella frontalis (Cuvier,
1829) and the Clymene dolphin S. clymene (Gray,
1850) (Perrin 2001a, Fertl et al. 2003). The other 3 spe-
cies, the pantropical spotted dolphin S. attenuata
(Gray, 1846), the spinner dolphin S. longirostris (Gray,
1828), and the striped dolphin S. coeruleoalba (Meyen,
1833) inhabit all major ocean basins (Archer & Perrin
1999, Perrin 2001b,c).

The taxonomy of some species of Stenella remained
uncertain until the 1980s, when the Clymene dolphin
was rediscovered (Perrin et al. 1981) and the spotted
dolphins were revised (Perrin et al. 1987). Although the
5 species are currently well characterized, the genus is
considered an artificial and non-monophyletic assem-
blage (LeDuc et al. 1999, Perrin 2001a). Due to previous
taxonomic uncertainties, caused by the similarity of ex-
ternal color pattern among some species and the overlap
in the ranges of several osteological fea-
tures, many records of Stenella have re-
mained unidentified or, in some cases, have
been misidentified. For example, the pan-
tropical spotted dolphin has been confused
at sea with the Atlantic spotted dolphin (e.g.
Wiirsig et al. 2000, Perrin 2001b), and the
Clymene dolphin has often been confused
with spinner and common dolphins (Delphi-
nusspp.) (e.g. Fertl et al. 2003).

The distribution and abundance of dol-
phins of the genus Stenella are well known
in the North Pacific Ocean and in the Gulf
of Mexico (Reilly & Fiedler 1993, Wade &
Gerrodette 1993, Davis et al. 1998, 2002). In
contrast, the occurrence and habitat of
Stenella species remain relatively poorly
known in other major ocean basins (e.g.
Perrin & Hohn 1994). One example is the
southwest Atlantic Ocean (SWA), where
records of the 5 species have been ob-
served (Brownell & Praderi 1976, Perrin et
al. 1981, Praderi 1991a, Ximenez & Praderi
1992, Simoes-Lopes et al. 1994, Secchi & Si-
ciliano 1995, Ott & Danilewicz 1996,
Zerbini & Kotas 1998, Zerbini et al. 2004a),
but a thorough description of the distribu-
tion patterns of most of them has not been

(Fertl et al. 2003). In the current paper new information
on the occurrence of Stenella dolphins is presented and
published records are reviewed in order to provide a
comprehensive description of the distribution patterns
and habitat preferences of these species in the SWA.

METHODS

Study area. The SWA is defined here as waters south
of the equator and west of 20°W. The SWA is under the
influence of 3 different major water masses/currents.
The South Equatorial Current runs west in the equator-
ial Atlantic towards the northern coast of South Amer-
ica, where it splits into 2 currents. The North Brazil Cur-
rent runs northwest parallel to the northern coast of
South America towards the Amazon basin and the
Caribbean, and the Brazil Current flows southward
along the eastern coast of South America (Peterson &
Stramma 1990). A third water mass, the Malvinas Cur-
rent, flows northward from the southern tip of the South
American continent along the coast of Argentina,
Uruguay and southern/southeastern Brazil (Fig. 1).
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Fig. 1. Oceanic-scale currents and oceanographic and bathymetric features
in the western south Atlantic Ocean. The shaded oval approximately

corresponds to the Subtropical Convergence
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The SWA is under the influence of the Brazil Current
up to about 30 to 40°S (see Garzoli 1993). This oligo-
trophic current is characterized by relatively high sea-
surface temperature (SST, 22 to 30°C) and salinity (34
to 36 %o) (Seeliger et al. 1997). The coasts of Argentina,
Uruguay and southern Brazil are influenced by the
Malvinas Current, with lower temperature (SST, 14 to
18°C) and salinity (33%.). The Brazil and Malvinas
Currents converge between approximately 30 and
40°S (Boltovskoy 1981) and are forced offshore, form-
ing the Subtropical Convergence (Castello & Moller
1977). The latitude at which the currents converge
varies seasonally, with a northward penetration of the
Malvinas Current during austral winter and a south-
ward shift of the Brazil Current during austral summer
(Legeckis & Gordon 1982). The waters in this region
receive a large amount of continental freshwater input
from the La Plata River (ca. 35°30'S, 056° W) and the
Lagoa dos Patos (ca. 32°S, 052°W). The Subtropical
Convergence (Fig. 1) has an important influence on the
ecosystem of a large portion of the continental shelf
and the slope between Cabo de Santa Marta Grande,
Brazil (28°40'S), and Uruguay (34°40'S) (Seeliger et
al. 1997).

The region known as the Brazilian Bight (Fig. 1)
extends from Cabo Frio (23°S) to Cabo de Santa Marta
(28°S). This area is strongly influenced by upwelling
and presents complex and dynamic hydrographic vari-
ation. The interaction between eddy-induced up-
welling and wind-generated Ekman transport results
in enhanced bottom intrusion of the South Atlantic
central water onto the shelf break (Valentini & Cardoso
1991). This seasonal wind-driven upwelling of cold,
nutrient-rich waters is observed in the region between
Cabo Frio and Sao Sebastidao (24° S) over a great extent
of the continental shelf and increases biological pro-
ductivity (Borzone et al. 1999). For example, the main
Brazilian fishery resource, the Brazilian sardinella Sar-
dinella brasiliensis, presents the highest biomass levels
in this area (Valentini & Cardoso 1991).

Ocean bathymetric features vary along the eastern
coast of South America. At the northeastern portion of
the South American continent, the continental shelf is
oriented along a north—south axis. From Cabo de Sao
Roque (5°S) to about 16°S the shelf is narrow (20 to
50 km wide) and the slope is relatively steep. A widen-
ing of the shelf occurs between 16 and 20°S. This
broader shelf corresponds to the Abrolhos Banks,
which are predominantly formed by coral reefs. In this
area the 200 m isobath is located up to 250 km from the
shore (Floeter et al. 2001). South of the Abrolhos Bank
the shelf becomes narrower again until Cabo Frio
(22°S), where the orientation of the coast changes to a
northeast—southwest axis and a new widening of the
shelf occurs. This new broadening of the continental

shelf corresponds to the Brazilian Bight (20 to 29°S). At
Cabo de Santa Marta (29°S), the continental shelf
break is located close to shore. However, from this
location, the shelf becomes wide again towards the
southern end of the South American continent, where
it reaches its broadest point in the SWA.

Data collection. In this study, both published and
unpublished strandings, incidental catches and sight-
ings were reviewed. Stranded and incidentally cap-
tured animals have been recorded by various research
groups along the coast of South America (Praderi
1991a, Simoes-Lopes & Ximenez 1993, Ott & Danile-
wicz 1996, Lucena et al. 1998, Bastida et al. 2001, Rosas
et al. 2002, Di Beneditto 2003).

Sighting data were collected during opportunistic
and dedicated ship surveys. Opportunistic sightings
were recorded by both experienced and non-
experienced marine mammal observers on board fish-
ing or research vessels. Dedicated, systematic surveys
were conducted in 2 major areas. Oceanographic
cruises of the Project REVIZEE, SCORE Sul (Assess-
ment of the Living Resources of the Brazilian Economic
Exclusive Zone) (e.g. Zerbini et al. 2004a) covered the
outer continental shelf and slope (depths of 100 to
1800 m) off the southern and southeastern coast of
Brazil, between Cabo de Sao Tome (22°S) and Chui
(33°45'S). Cruises took place in winter (July/August
1996), autumn (April/May 1997) and spring (Novem-
ber/December 1997). Line transect ship surveys for
cetacean abundance estimation were carried out off
the northeastern coast of Brazil. Four cruises were con-
ducted from 3 to 12°S and from the 20 m isobath to the
033°W meridian (depths of ca. 4000 to 4500 m) in the
winter or spring of 1998, 1999, 2000 and 2001 (e.g.
Zerbini et al. 2004b).

When a group of dolphins was sighted, the following
information was collected: date, time observed, posi-
tion with GPS (Global Positioning System), water
depth using a depth sounder when available (or in ret-
rospect by plotting sightings on bathymetric charts),
individuals to the lowest possible taxon, estimated
number of individuals, presence of calves, behavioral
observations, and film and frame numbers of photo-
graphs taken. Environmental variables such as cloud
cover, wind strength and direction, sea state (Beaufort
scale) and sea-surface temperature were also re-
corded, when possible, during the surveys.

Group sizes were estimated by a range of different
observers, most of them (75%) with experience in
cetacean observation. Dolphin counting was usually
limited to the dolphins that approached the vessel (e.g.
bow-ride). This procedure may lead to more imprecise
group size estimates than aerial estimates (Scott et al.
1985); nevertheless, observer estimates from boats,
although often unsatisfactory for large aggregations,
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must often be relied upon for school size data (Scott et
al. 1985).

Only records that could be unequivocally identified
to species level were included in this study. Scien-
tific collections of several institutions (Appendix 1,
www.int-res.com/articles/suppl/appendix_moreno.pdf)
were visited by the senior author to examine osteo-
logical material collected from stranded or incidentally
captured individuals. Dolphins were identified by skull
morphology and metrics, as described by Perrin (1975),
Perrin et al. (1981, 1987) and Moreno (2002). If osteo-
logical material was not available, individuals were
identified according to their color patterns (Perrin
1975, 1981, 1987, Jefferson et al. 1993, Archer & Perrin
1999). Only sightings obtained by experienced marine
mammal researchers or those that presented features
that allowed indisputable species identification (e.g.
good quality photographs) were considered in this
study. All sighting records were examined by at least
1, but usually more than 2 of the authors to confirm the
species identification.

RESULTS

A total of 311 records of Stenella were reviewed
(Appendix 2, www.int-res.com/articles/suppl/appen-
dix_moreno.pdf) and 295 were identified to species
level: 165 strandings, 113 sightings and 17 incidentally
caught (Table 1). Records and proposed distribution
patterns of all species are presented in Figs. 2 to 6. In
the SWA the distribution of S. attenuata, S. clymene
and S. longirostris are oceanic and overlap to a great
extent, while S. frontalis seems to prefer a different,
more shallow habitat (Fig. 7, Table 2).

Atlantic spotted dolphin

Records of Atlantic spotted dolphins (n = 153) oc-
curred in 2 different regions, north of 6° S and between
21 and 33°S, indicating a discontinuous distribution
along the eastern coast of the South American conti-

Table 1. Stenella spp. Summary of records in the southwest
Atlantic Ocean

Species Strandings  Sightings Captures Total
S. frontalis 98 43 12 153
S. attenuata 9 45 0 54
S. longirostris 10 10 2 22
S. clymene 29 13 0 42
S. coeruleoalba 19 2 3 24

165 113 17 295
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Fig. 3. Stenella attenuata. Records and proposed distribution
(shaded area) in the southwest Atlantic Ocean (offshore limits
are poorly known and are tentatively represented here)
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Fig. 5. Stenella Iongirostris. Records and proposed distribu-
tion (shaded area) in the southwest Atlantic Ocean (offshore
limits are poorly known and are tentatively represented here)
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Fig. 6. Stenella coeruleoalba Records and proposed distribu-
tion (shaded area) in the southwest Atlantic Ocean (offshore
limits are poorly known and are tentatively represented here)

nent (Fig. 2). This was the only species of the genus to
regularly inhabit nearshore shallow areas, although
sightings were also reported in deeper waters. Dol-
phins were sighted in depths ranging from the upper
continental shelf (20 m) to the slope area (961 m). SST
ranged from 19 to 27°C (Table 2). Group sizes were rel-
atively small when compared to those for the other
Stenella species, with almost 90% of them being
smaller than 50 (range = 2 to 200 individuals) (Fig. 8).

Pantropical spotted dolphin

Pantropical spotted dolphin records (n = 54) were
observed as far south as 22°S. This species showed a
preference for deep waters, usually beyond the conti-
nental shelf break (Fig. 3). Sightings were recorded
over depths ranging from 850 to 4900 m and in areas
where the SST varied from 26 to 28°C (Table 2). Group
size ranged from 3 to 250 dolphins (Fig. 8). Most sight-
ings were recorded along the northeastern coast of
Brazil, but a few were observed farther south. Sight-
ings around oceanic islands (e.g. Fernando de
Noronha Archipelago—03°51'S, 032°25'W) have
also been reported (Liliane Lodi [Rio de Janeiro, 2001]
pers. comm., José Martins da Silva Jr. [Fernando de
Naronha, 2005] pers. comm.).
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Fig. 7. Stenella spp. Box plot of depth distribution of sightings
of 4 species in the southwest Atlantic Ocean. The thick verti-
cal line inside each box represents the median; lateral borders
of the box are the 25th and 75th percentiles; the 5th and
95th percentiles are represented by the error bars; e: outliers

Clymene dolphin

A total of 42 occurrences of Clymene dolphins were
recorded, from the northern coast of Brazil (ca. 3°S)
to as far south as 29°59'S, 050°07' W (Fig. 4). Sight-
ings were recorded between the 1050 and 4500 m
isobaths (Table 2). As for pantropical spotted dol-
phins, most sightings were observed off the north-
eastern portion of the South American continent. SST
ranged from 25 to 28.5°C (Table 2). Groups ranged
from 8 to 300 individuals (Fig. 8). Strandings are very
common along the northeastern coast of Brazil, where
about 89% (n = 26) of the records occurred, but few
were reported farther south (n = 3) in southern Brazil.
No records of Clymene dolphins were observed in
Uruguay or Argentina.

Spinner dolphin

Spinner dolphins were found in tropical oceanic
waters off the eastern coast of South America as far
south as 30°S (Fig. 5). This species is seen year round
near the Fernando de Noronha Archipelago (03°51'S,

Table 2. Stenella spp. Water depth and sea-surface temperature at sighting

locations in the southwest Atlantic Ocean

032°25" W), where a local population exists (Silva et al.
2005). Apart from this locality, sightings (n = 10) were
made in tropical regions on the outer continental shelf
and beyond the continental slope in waters from 170 to
2700 m deep. Average SST ranged from 22 to 27.5°C
(Table 2). Only 8 sightings had their group size esti-
mated and they ranged from 5 to 250 individuals
(Fig. 8). Few strandings were observed (n = 10), al-
though this species is common along the northern Bra-
zilian coast. Only 2 incidental captures were recorded,
1 between Sao Paulo and Rio de Janeiro States and the
other off Rio Grande do Sul State, in southern Brazil.

Striped dolphin

The striped dolphin was the only species observed in
both temperate and tropical regions in the SWA
(Fig. 6). Most of the sightings and incidental captures
were recorded in relatively shallow waters (ranging
from 30 to 100 m) in southern Brazil and Argentina
(Pinedo & Castello 1980, Bastida et al. 2001, present
study). Sightings of small groups (1 to 4 individuals)
were recorded only in cold waters off Argentina
(Bastida et al. 2001). This was the only species of the
genus Stenella with reliable contemporary records in
Argentina. Strandings are also more frequent between
30 and 38°S. However, there were 3 records in south-
eastern Brazil from ca. 23°S to 28°30'S and 3 further
north along the northeastern Brazilian coast (Lucena et
al. 1998, Maia-Nogueira et al. 2001, Rosas et al. 2002,
present study) (Fig. 6).

DISCUSSION
Atlantic spotted dolphin

The Atlantic spotted dolphin occurred over the con-
tinental shelf and slope up to 1000 m of depth. This dis-
tribution pattern is similar to the one observed along
the southeastern coast of the United States and the
Gulf of Mexico, where Stenella frontalis occurs over
the continental shelf in depths ranging from 20 to
200 m, with a few scattered records up
to 1000 m (Jefferson & Schiro 1997,
Wirsig et al. 2000). The southern range
of S. frontalis corresponds to the region

Species n Water depth (m) Sea-surface temperature (°C) 1nﬂuer{ced by the Subt.roplcahl Conver-
Median Range n Median Range gence in southern Brazil. In Rio Grande

do Sul (30 to 34°S), southern Brazil,

z frontalis 353; 3428 828_22(1)0 gg %ég ;28—%8 strandings of this species were primar-

. attenuata - . .0-28. : :

S. longirostris 10 1140  170-2700 7  23.8 22.0-27.5 ily recorded in warmer months (Janu-
S. clymene 13 4000 1050-4500 12 263 20.2-28.5 ary [n = 2], May [n = 1], October [n = 1]
and November [n = 3]) when the area is
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S. frontalis (n = 37)
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S. longirostris (n = 8)

southeastern and northeastern coasts of Brazil,
but no records of Atlantic spotted dolphins have
been reported between 6 and 21°S. In addition,
ship and aerial surveys conducted between the
Cape of Sao Roque (~5°S) and the southern
portion of the Abrolhos Bank (19°S) have not
reported S. frontalis sightings (e.g. Andriolo et
al. 2003, Cristiane Martins [Bahia, 2003] pers.
comm., present study). Other cetacean species,

[1 [

such as bottlenose dolphins Tursiops truncatus,
marine tucuxis Sotalia fluviatilis and rough-
toothed dolphins Steno bredanensis, which are
common in coastal waters, were observed in
these surveys. On the other hand, S. frontalis
seems to be abundant off southeastern and
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S. attenuata (n = 44)

southern Brazil. Zerbini et al. (2004a) reported
that this was the most commonly sighted spe-
cies during oceanographic surveys in these
regions.

The Atlantic spotted dolphin feeds on a wide
variety of prey, including benthic and pelagic
fishes, cephalopods and benthic invertebrates,
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that occur over the continental shelf and slope
(Perrin et al. 1987). The lack of records of Sten-
nella frontalis between 6 and 21°S could be
attributed to different factors, such as absence
of prey, low productivity of the region, competi-
tion with other coastal species, historical zoo-
geographic process and other influences. The
continental shelf along the South American
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Fig. 8. Stenella spp. Distribution of estimated group size for 4 species

in the southwest Atlantic Ocean

under influence of the warm Brazil Current. SST aver-
ages 22°C in this period and is about 6°C higher than
in colder months (mean of 16°C from June to August)
(Danilewicz 2003). This suggests that the species
prefers tropical waters and may avoid the southern
coast of Brazil when the SST is under the influence of
the Malvinas Current.

The distribution of Stenella frontalis in the western
Atlantic Ocean has been described as continuous, from
the central coast of North America (ca. 50°N), through
the Caribbean and along the northern and eastern
coast of South America, down to about 25 to 30°S (e.g.
Perrin et al. 1987, Jefferson et al. 1993, Rice 1998, Per-
rin 2001a). However, the results presented here show
an absence of records of this species along the coast of
Brazil between 6 and 21°S, strongly indicating a dis-
continuous distribution in the SWA. In recent years,
monitoring for stranded and incidentally killed speci-
mens has substantially increased along the southern,

coast is remarkably narrow from 6 to 16°S and
the local productivity is low, with a total esti-
mated fish biomass 77 % lower than the esti-
mated biomass of the shelf located between 20
and 34°S (Paiva 1997). The continental shelf
broadens between 16 and 20°S and forms the
Abrolhos Bank, the largest coral reef area in the SWA.
Yet, local productivity is low and some of the typical
prey (e.g. cephalopods) of S. frontalis seem not to be
either present or abundant in the area. This region is
poorer in reef-fish species than rocky areas further to
the south. Floeter et al. (2001) attributed the low diver-
sity in the Abrolhos Bank to Sao Francisco and Doce
River freshwater and sediment barriers.

The stock structure of Stenella frontalis is poorly
known. The hiatus in the distribution in the SWA indi-
cates potential for the existence of at least 2 distinct
populations. Dolphins distributed off the northern
coast of South America (north of 6°S) may represent
the southern range of a population that is connected to
the Caribbean, Gulf of Mexico and North Atlantic
Ocean, where the species is known to occur (e.g. Per-
rin et al. 1987, Jefferson et al. 1993, Romero et al.
2001). Atlantic spotted dolphins were not observed
north of about 3°S or west of 40° W along the northern
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coast of South America. The absence of records is
probably a consequence of the notable lack of observa-
tion effort in the area. The species is seen further west
off the coast of Venezuela and in the Caribbean (e.g.
Romero et al. 2001). However, further studies need to
be conducted to verify if the Atlantic spotted dolphin is
continuously distributed off northern South America.

A second, geographically and possibly reproduc-
tively isolated, population is found in southern and
southeastern Brazil (21 to 33°S). Moreno (2002) com-
pared the skull morphology and morphometrics of
specimens from this area with those from the North
Atlantic Ocean and Caribbean and found significant
differences in shape, metric and meristic characters.
Reproductive isolation may make this population more
vulnerable to human impacts. Currently, the main
source of human-induced mortality in the southern
range of the species is bycatch in fishing gear, particu-
larly bottom set and drift gillnets (e.g. Zerbini & Kotas
1998, Di Beneditto 2003). Other harmful anthropo-
genic activities, such as coastal development, oil and
gas exploration and fisheries, may cause habitat de-
gradation, underwater noise and overfishing of prey
species. Therefore, due to its unknown status, possible
isolation and relatively limited range, further studies
on abundance and trends, mortality and genetic
structure should be viewed as a priority to assess the
conservation status of this Atlantic spotted dolphin
population.

Pantropical spotted dolphin

The pantropical spotted dolphin is found in tropical,
subtropical and warm-temperate oceans around the
world (Perrin & Hohn 1994, Perrin 2001b). In the east-
ern tropical Pacific Ocean 2 different sub-species are
recognized, one distributed in offshore waters (Ste-
nella a. attenuata) and the other restricted to shallow
waters within 200 km off the coast (S. a. graffmani)
(Perrin 1975, 2001b). In the Gulf of Mexico, S. attenu-
ata has been observed only in deep waters beyond the
shelf break, over the slope and deep gulf (Jefferson &
Schiro 1997, Baumgartner et al. 2001). The distribution
in the SWA is similar to that in the Gulf of Mexico.

The southern range of the species in the SWA has
been unclear. Most authors consider it to be the northern
coast of Argentina (38°S) (Brownell & Praderi 1976,
Praderi 1980, Perrin et al. 1987, Jefferson et al. 1993, Per-
rin & Hohn 1994, Perrin 2001b). Rice (1998), on the other
hand, proposes Rio Grande do Sul (30 to 34°S), in south-
ern Brazil, as the limit of the distribution.

Only 5 records of Stenella attenuata have been
reported south of 25°S to date (Brownell & Praderi
1976, Pinedo & Castello 1980, Praderi 1980, Perrin et

al. 1987, Cremer & Simoes-Lopes 1997, Petry & Fon-
seca 2001). A review of these records showed that only
an individual stranded in Uruguay (MNHNM 2694)
(Praderi 1980, Ximenez & Praderi 1992) was confirmed
as S. attenuata. This specimen was erroneously cited
as S. coeruleoalba in Bastida et al. (2001, p. 114,
Record 8 in Table 1), but was later re-examined, and
the skull measurements matched those of the pan-
tropical spotted dolphin. The specimen MACN 23.46
reported by Brownell & Praderi (1976) was obtained in
Mar del Plata (Argentina) in 1926, but its origin is
unknown. This specimen was also re-examined, and
skull morphology and metrics suggested this was a
spotted dolphin. However, these features have not
allowed identification at the specific level. While this
individual could indeed be a S. attenuata, more
analyses (e.g. genetics) are needed to clarify species
identity.

Among the 3 remaining records 2 corresponded to
misidentifications. The specimen MCN 0026 stranded
in Torres (29°19'S, 049°42' W), Rio Grande do Sul, in
February 1956, was originally reported as Stenella cf.
plagiodon (Pinedo & Castello 1980) and was subse-
quently identified as S. attenuata (Perrin et al. 1987).
This individual was quoted as a pantropical spotted
dolphin by several authors (e.g. Praderi 1991b, Pinedo
et al. 1992, Ximenes & Praderi 1992), until it was re-
examined and re-identified as a common dolphin
Delphinus sp., because of the presence of the pro-
nounced palatal grooves typical of this genus (Simoées-
Lopes & Ximenez 1993).

The identity of the dolphin incidentally caught off
Sao Paulo State on 28 August 1995 (Cremer & Simodes-
Lopes 1997) was unclear due to the relatively low qual-
ity picture available for examination and uncertainty
regarding its morphological features. A more recent
review of this individual's color patterns indicated it
was in fact a specimen of Stenella frontalis.

Petry & Fonseca (2001) reported that a pantropical
spotted dolphin was stranded in October 1997 in
southern Brazil (ca. 29°S). No basis for species identifi-
cation was provided by these authors, and no voucher
material or pictures were obtained from this individual;
therefore, its identity was considered to be unreliable.

Contemporary data indicate that Stenella attenuata
is usually restricted to tropical waters in the SWA. The
southernmost confirmed record in recent years comes
from the coast of Rio de Janeiro State in southeastern
Brazil (22°42'S), where strandings of 3 animals were
recently observed. Despite increasing research effort
in relatively offshore waters (Zerbini et al. 2004a), no
confirmed record of this species has been observed
south of 23°S. In addition, unlike other Stenella
species, no incidental catches of pantropical spotted
dolphins were observed in the driftnet fishery operat-
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ing in offshore waters off southern Brazil (Zerbini &
Kotas 1998). A review of museum collections did not
reveal any recent record of S. attenuata in southern
Brazil, Uruguay or Argentina either. Therefore, it is
suggested here that the 23°S parallel corresponds to
the southern limit of the distribution of S. attenuata in
the SWA. However, considering that this species typi-
cally occurs in tropical waters and that the warm Brazil
Current flows further south than the range proposed
here, it is possible that the distribution of S. attenuata
could extend further south to nearly 30 to 32°S. This is
consistent with a tropical distribution.

Data presented in this study suggest that the pantrop-
ical spotted dolphin seldom ventures into colder waters
off the coast of Uruguay and Argentina. The specimen
stranded in Uruguay (~34°S) (Ximenez & Praderi 1992)
possibly represents an extralimital record.

Spotted dolphins Stenella attenuata and S. frontalis
seem to present a parapatric distribution along the
eastern coast of South America. No records of S. atten-
uata in waters over the outer continental shelf and no
records of S. frontalis beyond the slope were observed.
However, a possible area of contact between the 2 spe-
cies could be found off the southeastern Brazilian
coast, more specifically on the coast of Rio de Janeiro,
where records of S. attenuata in the shelf break are
known (Salvatore Siciliano [Rio de Janeiro, 2005] pers.
comm.).

Clymene dolphin

The Clymene dolphin is distributed in the SWA
beyond the continental shelf, mainly over the slope or
in deeper waters. This species also occurs in deep
waters of the Gulf of Mexico and North Atlantic Ocean
and, with few exceptions, is usually not found over the
continental shelf (Davis et al. 1998). Fertl et al. (2003)
reviewed habitat characteristics and distribution of the
Clymene dolphin worldwide. They concluded that this
species inhabits deeper waters and, in the SWA, seems
to be more abundant off the northeastern Brazilian
coast. The southern range of Stenella clymene is Rio
Grande do Sul State (ca. 29°58'S), in southern Brazil
(Fertl et al. 2003), but even in this area the species is
considered uncommon. The only S. clymene recorded
from this region was a female stranded in 2001, despite
systematic beach surveys carried out over a period of
13 yr in this region (Moreno et al. 2001).

Spinner dolphin

The spinner dolphin presents a pelagic habitat and a
circumglobal tropical distribution (Jefferson et al.

1993, Perrin 2001c). In the SWA, Stenella longirostris
was found both on the outer continental shelf and
beyond the slope. There is a resident population near
the Fernando de Noronha Archipelago (03°51'S,
032°25" W), where the dolphins congregate year round
in the bay of dolphins for resting and mating, as they
do in Hawaii (Silva et al. 2005). Jefferson et al. (1993)
and Perrin (2002c) considered the south/southwestern
coast of Brazil (20 to 30°S) the southern limit of this
species in the SWA. This is consistent with the south-
ernmost record of the spinner dolphin, an individual
incidentally captured at 30°02'S, 046°17'W, 220 n
miles off the southern Brazilian coast (Zerbini & Kotas
1998). The southern range of the species, as proposed
by Jefferson et al. (1993) and Perrin (2002c¢), is further
supported by the absence of records in Uruguay and
Argentina.

Striped dolphin

The distribution of the striped dolphin extends
across warm-temperate and tropical waters and is
very well documented in the North Pacific, North
Atlantic and in the Mediterranean Sea. Stenella
coeruleoalba is the most abundant dolphin species in
the Mediterranean (Archer & Perrin 1999). Records at
high latitudes of the North Atlantic and North Pacific
suggest that this is likely the only Stenella species
regularly found in temperate waters (Archer & Perrin
1999). The striped dolphin is the least known species
of Stenella in the SWA, where it seems not to be as
abundant as in the Mediterranean Sea and in the
Pacific Ocean. Only a few records were observed off
the eastern coast of South America (Ott & Danilewicz
1996, Lucena et al. 1998, Bastida et al. 2001, Maia-
Nogueira et al. 2001, Rosas et al. 2002). The records
presented in this study were concentrated in colder
waters in southern Brazil, Uruguay and Argentina,
which might suggest a preference for more temperate
environments in the SWA. However, strandings fur-
ther north indicate that the species is also found in
tropical waters.

The few sightings available were recorded in rela-
tively nearshore and shallow waters (<200 m), but it is
unlikely that the species distribution is restricted only
to coastal waters in the SWA. Rosas et al. (2002)
observed that the stomach contents of an individual
stranded in southeastern Brazil contained remains of
oceanic prey species, evidence that the striped dolphin
also occurs in deeper waters.

Unlike for other Stenella species the relatively small
number of records of S. coeruleoalba prevent a more
detailed description of habitat preferences of the
species.
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CONCLUSIONS

Cetacean habitat is often described as a function of
the variables that influence the aggregation of their
prey species (e.g. Davis et al. 1998, Canadas et al.
2002). The sea-floor depth and relief, temperature and
other oceanographic features are known to affect the
occurrence of prey and therefore limit the dolphin dis-
tribution (Baumgartner et al. 2001, Davis et al. 2002).
Studies conducted in the Gulf of Mexico and other
ocean basins concluded that the best descriptor of
cetacean distribution is the bottom depth (Reilly &
Fiedler 1993, Davis et al. 1998, Baumgartner et al.
2001). These results were obtained though statistical
analysis of several oceanographic variables (e.g. sea-
surface temperature, salinity, depth, depth gradient,
surface temperature, temperature at 100 m, surface
temperature variability, the depth of the 15°C
isotherm, surface chlorophyll concentration and epi-
pelagic zooplankton biomass).

In this study the distribution patterns of Stenella
dolphins in the SWA were described in relation to
oceanographic features (major water masses) and ocean
topography (depth). S. attenuata, S. clymene and
S. longirostris showed substantial overlap in their distri-
bution and a clear preference for warm and deep waters.
The latitudinal distribution of records and the ranges of
SSTs in which these species were found, strongly sug-
gest that they are associated with the Brazil Current. S.
frontalis occurred in coastal waters under the influence
of both tropical waters and also colder upwelling areas,
where the SST can be slightly lower. None of these spe-
cies were recorded further south than 34°S, indicating
that their southern range approximately corresponds to
the limits of the northern boundary of the Subtropical
Convergence (Boltovskoy 1981). The area under in-
fluence of the Subtropical Convergence has been pro-
posed as a biogeographic transition zone between colder
environments off Argentina and warmer regions in trop-
ical Brazil (Castello & Moller 1977). Other tropical
cetaceans also appear to have their southern ranges near
the Subtropical Convergence. For example, the rough-
toothed dolphin Steno bredanensisis regularly found in
the SWA, which does not occur further south than 32°S
(Ott & Danilewicz 1996). In contrast, colder water spe-
cies, such as Commerson's dolphin Cephalorhynchus
commersonii, the dusky dolphin Lagenorhynchus obscu-
rusand Layard's beaked whale Mesoplodon layardii are
found in temperate waters off the coast of Argentina, but
very rarely occur in waters off southern Brazil (Pinedo et
al. 2002), indicating that the Subtropical Convergence
may also limit the northern distribution of temperate
species in the SWA.

Seasonal variation in the boundaries of the Subtrop-
ical Convergence suggests that the distribution of the

tropical species of Stenella may also vary. In the sum-
mer, when the Brazil Current reaches its maximum
extension, these species likely expand their distribu-
tion to the southernmost portion of their ranges. In con-
trast, in the winter, they move north to avoid the colder
waters of the Malvinas Current. This is consistent with
the observed seasonal occurrence of S. frontalis in
southern Brazil, which has been primarily observed in
the warmer months (spring and summer).

This study makes clear the need for implementing or
increasing survey effort in order to provide a more
complete description of the distribution pattern of
Stenella species. Notably, research should be focused
along the northern coast of South America (west of
Cabo de Sao Roque) and in deep offshore waters, off
southern Brazil, Uruguay and Argentina. It is desirable
that oceanographic data (e.g. SST, surface salinity,
depth of 15°C isotherm) and other biological parame-
ters (e.g. surface chlorophyll concentration, zooplank-
ton biomass) be collected in order to investigate envi-
ronmental features that influence the habitat and
distribution of dolphins. Finally, systematic beach
surveys should be implemented along the northern
coast of South America.
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