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ECOSYSTEMS

Trophic relationships and use of area

of two sympatric small cetaceans in the
Southwestern Atlantic Ocean determined
by carbon and nitrogen stable isotopes
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Abstract: As cetaceans are sentinels of the marine environment, studying their life
history is of utmost importance in understanding their habits and their interaction with
the environment. To achieve this goal, it is important to study their ecological niches
through the investigation of their habitat use patterns and trophic relationships. This
study aimed to evaluate if there are differences in the habitat use patterns and the
trophic ecology of franciscana (Pontoporia blainvillei) and Guiana dolphins (Sotalia
guianensis) accidentally caught off the south coast of Sdo Paulo State, and Guiana
dolphins biopsied in the Cananeia estuary, southeastern Brazil, based on the carbon
and the nitrogen stable isotopes analysis. Isotopic ratios were estimated from skin
samples. The isotopic niche size and overlap were calculated using the SIBER package (R
software). The gathered results showed evidence of spatial segregation between Guiana
dolphins and franciscanas. The Guiana dolphins sampled inside and outside the estuary
showed evidence of trophic and spatial segregation. No difference in isotopic values
between sexes was found for both species. Such differences between franciscanas and
Guiana dolphins were expected as both species have distinct life histories as a result of
different evolutionary pathways.

Key words: isotopic niche, Pontoporia blainvillei, Sotalia guianensis, Southwest Atlantic,
stable isotopes, use of area.

spatial (habitat in which they live and feed),
and temporal dimension (range from a daytime

As cetaceans are sentinels of the marine
environment (Moore 2008), studying their life
history is of utmostimportance in understanding
their habits and their interaction with the
environment (Taylor 1924). One of the tools to
better understand their ecological roles is to
study their ecological niches by investigating
area usage and trophic relationships.

The ecological niche is the set of biotic and
abiotic conditions under which a species can
survive by maintaining stable population sizes
(Hutchinson 1957). The niche can be composed
of several dimensions: trophic (used resources),

activity pattern to annual migrations). Thus,
niche differentiation between sympatric species
can occur from trophic, spatial, or temporal
segregation to avoid competitive exclusion
(Gause 2003, Hutchinson 1957, Pianka 1974).
Resource and habitat partitioning may also
occur in an intraspecific way, such as when it
is related to sex classes, size classes, or age
classes (Schoener 1974).

The most widely used tools for the study of
the distribution, habitat use and feeding ecology
in cetaceans are aerial or on-board surveys
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followed by systematically planned transects
(Forcada 2018) and the analysis of stomach
contents of stranded animals or accidentally
caught in fishing operations (Trites & Spitz 2018).
Although stomach content analysis provides an
important insight on cetacean feeding habits,
the use of additional tools to investigate trophic
ecology has been highlighting several known
drawbacks of the above-reported technique.

Stable carbon and nitrogen isotope analysis
is one of the alternatives which has been used
to better understand the feeding ecology and
habitat use of cetaceans (see Newsome et al.
2010). This tool reflects an integration of all prey
assimilated into the predator tissue over time
(Abend & Smith 1997, Kiszka et al. 2010), while the
use of stomach contents encompasses biases
related to fast prey digestion, instantaneous
representation of feeding habits, and inability
to compare prey groups (Fitch & Brownell 1968,
Clarke 1986).

The isotopic composition of an organism is
determined from the isotopic composition of
everything that is ingested and absorbed by it
(Newsome etal.2010). Thus theisotopic ratio (6”C
and 6°N) of consumers reflects those of their
prey, with small retention of heavier isotopes
and excretion of lighter isotopes (isotopic
fractionation), resulting in enrichment at each
trophic level (DeNiro & Epstein 1978, 1981). The
carbon isotope presents a conservative transfer
of its isotopic relationships and results in low
trophic enrichment (1-2 %o), so the 6”C values
are generally associated with the source of food
resources and are used to trace the primary
source of carbon in the food web (terrestrial x
marine; coastal x oceanic; pelagic x demersal)
(DeNiro & Epstein 1978). Nitrogen stable isotope
ratio, on the other hand, does not exhibit such a
conservative transfer, resulting in greater trophic
enrichment (2-5 %o) (Minagawa & Wada 1984).
The 6"N values are associated with the trophic
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position occupied by the organism and are
therefore used to study the trophic relationships
in food webs and to evaluate trophic levels
(DeNiro & Epstein 1981).

In addition to the isotopic fractionation,
it is important to know the turnover rate (i.e.
time that the isotopic value of the sources takes
to reflect on the consumer) of the analyzed
tissue (Newsome et al. 2010). Each tissue has a
different metabolic rate, resulting in a different
turnover rate and providing dietary information
at different time scales (Hobson et al. 1996, Kelly
2000). Turnover rates for franciscanas and Guiana
dolphins’ tissues have not been evaluated by
any study yet. However, this rate has already
been calculated for some odontocete species
skin such as the beluga (Delphinapterus leucas;
Aubin et al. 1990) and the bottlenose dolphin
(Tursiops truncatus; Giménez et al. 2016) as
being approximately two months.

The life histories of small toothed whales
that inhabit the Brazilian coast, despite being
increasingly studied, are still poorly known and,
therefore, there is still a huge gap for further
studies.

The franciscana dolphin, Pontoporia
blainvillei (Gervais & d’Orbigny 1844), and the
Guianadolphin, Sotalia guianensis (Van Bénéden
1864) are sympatric species of coastal and two
estuarine basins in the southeastern coast of
Brazil (Bordino et al. 2002, Silva et al. 2010). Along
this area of distribution, their stocks have been
facing severe population declines provoked
by human activities (Ott et al. 2002, Crespo et
al. 2010). As a consequence, the franciscana
dolphin is categorized as “vulnerable” (Zerbini
et al. 2017) and the Guiana dolphin as “near
threatened” (Secchi et al. 2018) by the IUCN
(“International Union for Conservation of
Nature”). Therefore, investigations on several
aspects of their life history and ecological traits
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are deemed necessary to better understand
how management plans should be driven.

The southern coast of Sao Paulo state,
in southeastern Brazil, hosts two resident
populations of Guiana and franciscana dolphins.
Guiana dolphins are found in both estuarine and
coastal waters (Santos et al. 2019), meanwhile
franciscanas are just found in local coastal
waters (Santos et al. 2007). Recent investigations
showed that several identified Guiana dolphins
move from the local estuarine basin, known as
the Cananeia estuary, to shallow coastal waters;
and even from an estuarine basin to another,
placed ca. 70 km southwards known as the
Paranagua estuarine complex (Santos et al.
2019). In two beaches placed at the entrance
of the Cananeia estuary, just 11 individuals of
the local population display a unique hunting
behavior known as “beach hunting” (see Santos
et al. 2010). It is a behavior that has been shared
through generations of female dolphins and
still calls the attention of investigators as these
individuals may present a distinct strategy on
using local waters when compared to the whole
resident population. Cryptic to the environment
and with a relatively smaller size, franciscanas
are not easily sighted in local coastal murky
waters. Therefore, the access to these individuals
had come from investigations on stranded and/
or incidentally captured individuals.

Studies carried out with Guiana dolphins
and franciscanas throughout their distribution,
with stranded and bycaught animals, have
shown that both are opportunistic and generalist
feeders, but the Guiana dolphin showed
specialist behavior in some regions (Rodriguez
et al. 2002, Daura-Jorge et al. 2011, Pansard et al.
2011, Cremer et al. 2012). On the southeastern and
southern coast of Brazil, their diet is composed
primarily of demersal or benthopelagic fish,
cephalopods, and crustaceans (Di Beneditto &
Siciliano 2007, Lopes et al. 2012, Henning et al.
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2018). Franciscanas feed on juveniles or small-
sized prey, usually up to 15 cm (Di Beneditto
& Ramos 2001), and Guiana dolphins consume
prey with a greater variation in size, reaching up
to 100 cm in length (Santos et al. 2002). Previous
studies have shown differences among several
feeding items consumed by local franciscana
and Guiana dolphins (Lopes et al. 2012, Campos
et al. 2020), as well as distinct main preys when
comparing the feeding habits of Guiana dolphins
found dead inner estuarine waters and the ones
found along the shoreline (Lopes et al. 2012).

Based on the described scenario, the
present study aimed to describe characteristics
of area usage and trophic ecology of franciscana
and Guiana dolphins found on the southern
coast of Sao Paulo State using stable carbon
and nitrogen isotope analysis.

MATERIALS AND METHODS
Ethics

All the experimental procedures were approved
by the Ethics Committee on the Use of Animals of
the Instituto Oceanografico da Universidade de
Sao Paulo (CEUA/IOUSP - Protocol N° 009-Pesq).

Study area

This study was conducted along the southern
coast of the Sao Paulo State and inland waters
of the Cananeia estuary (24°40’S to 25°15'S) (e.q.
Figure 1).

Sample collection

Skin samples of Guiana and franciscana
dolphins were collected between 2011 and
2018 in both coastal and estuarine waters. Part
of the samples analyzed was obtained from
incidentally captured dolphins by the gillnet fleet
which operates from the Cananeia port. A total
of 11 franciscana dolphins (five males and six
females) and 12 Guiana dolphins (six males and
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Figure 1. Map of the study area showing the southern coastal region of Sao Paulo state, southeastern Brazil. Dots

indicate the exact locations where dolphins were sampled.

six females) were used (Table ). The remaining
samples came from four biopsies collected from
Guiana dolphins using a 120 lbs crossbow in
inner estuarine waters between March and May
2018. One of these biopsies belonged to a beach
hunter dolphin (Table I).

Sample preparation and analysis

Samples were keptin an oven at 60°C for 48h or
until completely dry, then they were grounded
to a fine powder and weighed on a precision
analytical balance. Isotopic concentrations of C

and N were obtained from the Stable Isotope
Core Laboratory at Washington State University
(WSU) using an elementary analyzer (Costech)
connected to a continuous flow Isotope Ratio
Mass Spectrometry (IRMS) (Micromass Isoprai).
The internationally accepted standards used
were the VPDB (Vienna Pee Dee Belemnite) for
carbon and atmospheric air for nitrogen.

The elemental composition of C and N was
used to calculate the sample C:N ratio, which
was used in the lipid mathematical correction
in order to adjust the potential influence
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Table I. Sample size (n), mean values * standard deviation of 6”C and 8"°N and ellipse area (SEAc) for sampled
Guiana (Sotalia guianensis) and franciscana (Pontoporia blainvillei) dolphins in Southeastern Brazil from 2011 to

2018.
Species / Sex n 6"C (%o0)
P blainvillei coast 1 -15.6+0.2
Male 5 -15.7+0.1
Female 6 -15.6+0.2
S. guianensis coast 12 -15.9+0.2
Male 6 -15.9+0.2
Female 6 -15.8+0.1
S. guianensis estuary 3 -15.6+0.2
Beach hunter 1 -13.9

from lipids (see Tieszen et al. 1983, Pinnegar
& Polunin 1999). The equations suggested by
McConnaughey & McRoy (1979) and modified for
cetacean skins by Lesage et al. (2010) were used.
Only values with a C:N ratio > 3.5 were corrected.

Data analysis

Normality and homogeneity of variance of the
6”C and 8”N data were tested using the Shapiro-
Wilk and Bartlett tests, respectively. A Student
t-test (t) or Wilcoxon-Mann-Whitney (W) test was
performed to evaluate whether the mean 8“C
and &N values differed significantly between
franciscana and coastal Guiana dolphins,
between Guiana dolphins sampled inside and
outside the estuary, and subsequently between
males and females of both species. All statistical
analyzes were performed using the software “R”
version 3.5.3 (R Core Team 2018).

Isotopic niches were explored using the R
Stable Isotope Bayesian Ellipses (SIBER) method
which uses standard ellipses to define the
space that an animal population occupies in

8"N (%o) SEAC (%0?)
14.0:0.6 0.35
13.920.5 017
141+0.8 0.51
13.9:0.3 0.20
13.7+0.2 019
14.0:0.4 0.21
12.02011 -

1.3 -

a bivariate isotopic space (Jackson et al. 2011),
better known as the isotopic niche (Newsome et
al. 2007). Further information can be extracted
about animal ecology from the size and position
of the ellipses. In addition, overlapping ellipses
of different populations may indicate that they
are exploiting the same food and/or habitat
resource. SIBER version 214 was run in the R
3.5.3 statistical environment (R Core Team 2018).

Three sets of ellipses were constructed
using the data of §°C and 8"N; one with the
franciscana and coastal Guiana dolphins, one
with franciscanas’ males and females, and
the other with Guiana dolphins’ males and
females. To estimate the standard ellipse’s area
(SEA) (sized to cover 40% of the data) the SEAc
correction for small sample sizes was used
(Jackson et al. 2011). The SEAc for each group
was also used to calculate the isotopic niche
overlap as an indication of similarity in food
ecology (Jackson et al. 2011). The isotopic niche
overlap was calculated in three different ways:
the percentage of the overlapped area of one
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ellipse over another (i.e. franciscana over the
Guiana dolphin and Guiana dolphin over the
franciscana) and the percentage of the total
niche space that is shared. The overlap ranges
from 0 to 100%, representing the overlap fraction
between the SEAc of two groups.

Additionally, Bayesian modeling (SEAD)
was used to estimate the area of ellipses. SEAb
provides a range of results instead of a single
value, taking into account data variability more
robustly, thus enabling the calculation of error
estimates and pairwise comparisons (Jackson
et al. 2011). The SEAb was computed based on
10° posterior draws, to test the probability that
two isotopic niche areas differ from each other
(proportion of standard ellipses in one group
that are greater than the standard ellipses in
the other group, within 10° replicates) and to
calculate the occurrence percentage of overlap
between ellipses among all model solutions.

Low sample sizes did not allow niche size
comparisons for estuarine Guiana dolphins.
The beach hunter sample is represented on
the &-space chart but was not included in any
statistical analysis because it is just a single
sample.

ISOTOPIC ANALYSIS OF TWO SYMPATRIC CETACEANS

RESULTS

Stable isotope ratios

Even with the apparent similarity, the §°C mean
value of franciscana dolphins was significantly
higher than the coastal Guiana dolphins mean
(W=112; p<0.05), as well as the average of 6"C
values of estuarine Guiana dolphins when
compared to coastal Guiana dolphins values
(t=-2.24; p<0.05) (Table | and Figure 2a). Despite
the greater variation of the franciscanas’ 6"N
values (Figure 2a), their mean value was not
significantly different from the coastal Guiana
dolphins value (t=0.63; p=0.53), while the &6"N
mean value of coastal Guiana dolphins was
significantly higher than the estuarine ones
(t=819; p<0.05) (Table I and Figure 2a). The beach
hunter dolphin presented 6°C values of -13.9 %o
and 8”N values of 11.3 %o.

The averages for franciscana dolphins’
females and males were similar for both §°C
(t =146; p = 018) and 6"N values (t = 0.35; p =
0.73) (Table I and Figure. 2b). The same occurred
for coastal Guiana dolphins’ females and males:
their 8°C (W = 28; p = 013) and 8"N (W = 26; p =
0.24) values were statistically equal (Table I and
Figure 2b).

0 a e b Figure 2. Means
O Pb ~ (OPbMm (dots) and standard
: ggz (') sz\FA deviations
< Bﬁ 2 e sg E (segments) of §°C
- and &6"N values
. A of (1a) sampled
; o ; e dolphins and their
o o (1b) sex classes.
Pb: franciscana
o * ] dolphin; Sgc: coastal
- Guiana dolphin; Sge:
. estuarine Guiana
- ° dolphin; Bh: beach
-~ T T T T T T T T T
-165 -16.0 -155 -150 -145 -140 -135 162 160 -158 -156 -154 -152 hunter; M: males; F:

8"°C %o

513 %, females.

An Acad Bras Cienc (2021) 93(2) 20200638 6 | 14



LAURA B. CAMPOS & MARCOS CESAR DE O. SANTOS

Isotopic niche - Size and overlap

The isotopic niche size of franciscana sampled
was larger when compared with coastal Guiana
dolphin (Table I and Figure 3) with a 90%
probability estimated from SEAb. Regarding sex
classes, females had larger isotopic niche size
than males for both franciscana and Guiana
dolphins, with a probability of 98% and 58%,
respectively.

There was a total shared area of 0.04 %02
(7%) between the isotopic niches of franciscana
and coastal Guiana dolphins (Table II). Overlap
occurred in 56% of the total Bayesian estimates.
For gender comparisons, the total shared area
of the isotopic niches (SEAc) of franciscanas’
females and males was 012 %02 (21%), but the
niche overlap of female over male was much
larger than the opposite (Table II). The overlap
occurred in 39% of the model solutions. For
Guiana dolphins’ sex classes, the total overlap
of isotopic niches of females and males was
approximately 0.09 %02 (28%) (Table 1) and
the overlap occurred in 44% of the total model
solutions.

15.5

—*— Pb
-+- Sgc

3"°N %o
140 145 150
| | |

13.5
|

13.0
|

12.5

I I I
-162 -160 -158 -156 -154 -15.2

3"3C %o
Figure 3. Scatter plot of the §"C and &®N values
(6-space) of franciscana dolphins (Pb) and coastal
Guiana dolphins (Sgc). Each dot represents an
individual and each ellipse represents 40% of the
samples of each species using the SEAc statistic.
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Table Il. Isotopic (6"C, §°N) niche overlap between
the standard ellipses corrected for small sample sizes
(SEACc) represented in area (%02) and percentage (%)
unit of sampled Guiana (Sotalia guianensis; Sgc) and
franciscana (Pontoporia blainvillei; Pb) dolphins in
Southeastern Brazil from 2011 to 2018, split by sexual
classes (M: male; F: female).

Species / Sex Overlap (%02) | Overlap (%)

Species

Pb over Sgc 18

Sgc over Pb 0.04 10

Shared area 7
Sex Pb

M over F 23

F over M 012 71

Shared area 21
Sex Sgc

M over F 4

F over M 0.09 46

Shared area 28

DISCUSSION

The 8”Cand 6”N values found for the franciscana
and the Guiana dolphin of the southern coast
of the State of Sao Paulo were consistent and
in the same order of magnitude as in previous
studies along the southeast and southern coast
of Brazil (Di Beneditto et al. 2011, 2016, Bisi et al.
2013, Hardt et al. 2013, Kehrig et al. 2013, Baptista
et al. 2016).

Comparing the franciscana and the Guiana
dolphin isotopic values in the southern coastal
region of the Sao Paulo State, the present study
indicated the occurrence of niche partitioning.
The overlap area between the isotopic niches
was low (Table 1) and this difference occurred
mainly due to the 6”C values, suggesting spatial
segregation between species. The occurrence of
niche partitioning has already been recorded
in other cetacean species as a way to avoid

An Acad Bras Cienc (2021) 93(2) €20200638 7| 14



LAURA B. CAMPOS & MARCOS CESAR DE O. SANTOS

intra and inter-specific competition (Fernandez
et al. 2011, Giménez et al. 2017). Moreover, the
franciscana showed a greater variation of the
6°N values than the Guiana dolphin, which
resulted in a larger niche area, indicating greater
plasticity of their trophic niche.

A possible explanation for the observed
differences of carbon sources assimilated by
analyzed franciscanas and Guiana dolphins may
be related to preferences on foraging areas.
Benthic systems are enriched in ®C compared
to pelagic systems (Newsome et al. 2007). The
analyzed franciscana dolphins were enriched
in ®C compared to Guiana dolphins, which may
indicate a greater dependence on benthonic
sources in its diet. Although previous literature
on stomach content analysis showed that both
species preferentially fed on prey with demersal
habits along their whole distribution (Danilewicz
et al. 2002, Rosas et al. 2010), previous studies
in the surveyed area have reported distinct
fish species as the main ones for franciscanas
(American coastal pellona, Pellona haroweri, and
Bigtooth corvina, Isopisthus parvipinnis) and
Guiana dolphins (Banded croaker, Paralonchurus
brasiliensis, and Atlantic cutlassfish, Trichiurus
lepturus) (Lopes et al. 2012, Campos et al. 2020).
This difference in prey compositions may have
influenced the 8°C and &"N values, as these
fish probably have distinct isotopic signatures.
To test this hypothesis, a study of the isotopic
values of the main prey would be welcome.

Another factor that may be influencing
these distinct 6”C values is the distribution of
each species within the study site. Locations
of incidental captures (e.g. Figure 1) of Guiana
dolphins were mostly concentrated close to the
estuaryentrance, whiletheanalyzed franciscanas
captures were uniformly distributed along the
coast. Thus, a potential preference for the use of
the local estuary entrance should be influencing
the carbon isotopic values found for the Guiana
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dolphins. The influence of estuarine waters
on &°C values had already been observed in
cetaceans from other areas (Lesage et al. 2001,
Bisi et al. 2012). Further investigations on area
usage of Guiana dolphins in coastal waters may
shed light on these observed results.

Previous work carried out with these two
species in other regions has not registered
significant differences between 8“C values.
Baptista et al. (2016) and Di Beneditto &
Monteiro (2016) obtained very similar averages
of franciscanas’ and Guiana dolphins’ §°C values
in a study on the north coast of Rio de Janeiro,
Brazil. The same pattern was observed by Hardt
et al. (2013) in the Babitonga Bay estuary in
the State of Santa Catarina, Brazil. Possibly,
due to the dimensions of the estuary and the
size of the mangrove forest in the study area,
there may be a strong influence on the carbon
isotopic composition of the organisms that
have preferences for using areas closer or far
from the main estuarine entrances. It would be
prudent to conduct a more refined and specific
investigation to assess this influence of the local
estuary and mangrove forest on the isotopic
composition of the biota spatially along the
coastline.

The 8"N values showed no significant
difference, suggesting that both franciscana and
Guiana dolphins belong to the same trophic
level. Some difference between the &°N values
was expected since these species feed on prey
of different sizes (Santos et al. 2002, Campos
et al. 2020), which influences the N isotopic
values (Jennings et al. 2002, Curtis et al. 2017).
These results corroborate the information
available in other studies. In the Babitonga
Bay estuary, Hardt et al. (2013) also did not
observe differences in the values of 6”N and
inferred that this occurs because they are at the
same trophic level. Baptista et al. (2016) and Di
Beneditto & Monteiro (2016) in their studies on
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the north coast of Rio de Janeiro suggested that
this similarity occurs due to the variation in the
size of the prey and the amount of food eaten,
as observed by Lassalle et al. (2014).

Nevertheless, the variation on nitrogen
isotopic values was higher for franciscanas (e.g.
Figure 2), which resulted in a greater SEAc (Table
). Sampled franciscanas probably fed on prey
with a greater diversity of trophic levels, perhaps
due to their wider distribution along the coast
when compared to the sampled Guiana dolphins.
The difference between niche sizes generally
suggests a different specialization degree on the
species diet (Jackson et al. 2011, Das et al. 2017).
As the franciscana showed a larger isotopic
niche, it would be more generalist than the
Guiana dolphin. However, according to feeding
habits studies of these two species throughout
their distribution, this would be unlikely, as both
were considered generalists (see Cremer et al.
2012, Lopes et al. 2012, Campos et al. 2020). What
may be influencing the different niche sizes
observed is the intraspecific variability among
individuals of the investigated populations,
as the populations may be considered as
generalists, but are composed of specialist
individuals (Bolnick et al. 2003, Bearhop et al.
2004). Nevertheless, in order to better evaluate
the habits of these populations, stable isotopic
analyses of more than one tissue type should be
used (see Bearhop et al. 2004).

Regarding the estuarine and coastal
Guiana dolphins, both §°C and 8°N values were
significantly different. The estuarine Guiana
dolphins were enriched in ®C (Table I). This
result may suggest that the carbon basal source
within the estuary is more “C enriched than the
coastal one. Interpreting 6”C values in estuarine
organisms can often be difficult, as a mixture
of more than one source (terrestrial, marine
pelagic, and marine benthic) usually occurs,
resulting in an intermediate value of the sample
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(Peterson & Fry 1987). One way to increase the
ability to identify organic matter sources is to
simultaneously employ additional tracers such
as sulfur isotopes (§S) (Peterson & Fry 1987).

The Guiana dolphin sampled within the
estuary presented lower 8°N values than those
sampled in the coastal region. Estuaries are
generally considered feedingand nurseries areas
for the early stages of some fish species (Beck
et al. 2001). Younger fish tend to present lower
&”N values when compared to adults (Nagata et
al. 2015, Curtis et al. 2017). Thus, Guiana dolphins
sampled within the estuary may be feeding on
juvenile fish with lower 8N values. A previous
investigation in local waters showed that Guiana
dolphins within the estuary fed on smaller prey
sizes than the coastal ones (Lopes et al. 2012).
Moreover, the main prey of estuarine and coastal
Guiana dolphins differed in previous studies,
and the coastal Guiana dolphin consumed
much more Atlantic cutlassfish (T. lepturus) than
the estuarine one (Lopes et al. 2012), which may
influence 6N values, as this fish species can
be considered a top predator (high 8°N value)
(Di Beneditto et al. 2013). It is important to
remember that the estuarine Guiana dolphin
sample size is low and may not be representing
the wider population, therefore, a future study
with larger sample size is needed to verify if
trophic and spatial segregation is occurring.

It was observed that the only “beach
hunter” sampled in this system had 6°C and §°N
values much lower than the other two Guiana
dolphin groups. Although conclusions are
further limited because it is a single sample, this
individual should be more strongly influenced
by the estuary isotopic 6”C values and should
have fed on lower trophic level preys with low
8"N values. Raising the sample size of “beach
hunters” will enhance a better interpretation on
their preferred prey.
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In this study no significant differences
were observed for the mean 6°C and &"N
values between franciscana males and females,
suggesting a lack of spatial and trophic
segregation between the sex classes. Similar
results were found in studies of franciscana
throughout their distribution (Troina et al. 2016,
Paso-Viola et al. 2017). A previous investigation
into the franciscana feeding habits in the
studied site also indicated this trend (Henning
et al. 2018). Furthermore, the similarity between
the sex classes of franciscana can also be
observed by the high overlap (Table 1) of
its isotopic niches (Figure 4). This similarity
between niches may be associated with the use
of similar habitat between females and males of
this species, previously reported in Rio Grande
do Sul by Danilewicz et al. (2009) analyzing the
depths of incidental catches, and by Wells et
al. (2013) in a bay in Argentina using telemetry,
describing that franciscanas supposedly form
pairs of adult males and females for a long time,
indicating a monogamy reproductive system.
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ISOTOPIC ANALYSIS OF TWO SYMPATRIC CETACEANS

Few studies have made comparisons
between males and females of Guiana dolphins
(Pansard et al. 2011, Bisi et al. 2013, Rupil et
al. 2018, Rodrigues et al. 2020), most of them
have been carried out in the northernmost
extent of their distribution in Brazil. In most of
them, no differences were observed in feeding
habits (Rupil et al. 2018, Rodrigues et al. 2020)
and isotopic niches (Bisi et al. 2013) between
sex classes. Only Pansard et al. (2011) found a
difference between the main food items of
Guiana dolphins’ males and females on the
northeast coast of Brazil. In the present study,
no significant differences were observed on the
mean &°C and 8°N values, as well as the size of
the isotopic niches between sexes of evaluated
Guiana dolphins, agreeing with previous studies.
Although the small sample size in our study
rules out a definite conclusion, this may suggest
an absence of segregation between the sex
classes for this population.

The present study added new information
to the previous knowledge, evidenced regional
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Figure 4. Scatter plot of the §°C and 6™N values (6-space) of the sex classes of franciscana dolphins (left) and
coastal Guiana dolphins (right). Each dot represents an individual and each ellipse represents 40% of the samples

of each species using the SEAc statistic.
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differences when comparing to previous studies
of both species, and indicated new pathways
to be investigated. Stable isotopes should be
kept in the loop in further studies of local
franciscana and Guiana dolphins, with larger
sample sizes and adding new markers to
improve the preliminary results presented by
this study. Despite the small sample size, each
piece of information is extremely relevant to
increase knowledge about these species and for
possible conservation measures.
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