Paranagua-Cananéia
Estuarine Embayments
Complexes
IMMA

D Areq meeting the
IMMA selection
Crteria
Advised buffer for use in
the development of

appropriate ploce-bosed
conservation measures

Area Size

533 km?

Qualitying Species and Criteria

Guiana Dolphin - Sotalia guianensis
Criterion A; B (1,2); D (1)

Summary
The Paranagua and Cananeia Estuarine
Embayment Complex IMMA includes coastal
bays with estuarine characteristics and rich
ecosystem environments including sand
beaches, rocky shores, mangroves, islands, and
rivers. These areas share similar characteristics
that are suitable for the residency and survival of
the "Vulnerable" (Brazilian list of Endangered
Species) and “Near Threatened" (globally) Guiana
dolphins (Sotalia guianensis) (Secchi et al., 2018;
MMA/ICMBio, 2022). This IMMA comprises four
marine conservation units, one of which is
inscribed on the UNESCO World Heritage List for
its culture and biodiversity. Harbour activities,
heavy boat traffic, chemical and noise pollution,
overfishing, and bycatch are the main threats for

marine mammals in this area.

Paranagui-Cananéia
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Description:

The Paranagua-Cananéia Estuarine Embayment
Complex IMMA includes two coastal bays (Cananéia
Estuarine Complex and Paranagua Estuarine
Complex) that are not connected but that share
similar estuarine characteristics and rich ecosystem
environments including sand beaches, rocky shores,
mangroves, islands, and rivers all of which make the
embayment a suitable habitat for resident Guiana
dolphins. Although not connected, Guiana dolphin
individuals have been reported moving from

Cananéia to Paranagua (Santos et al., 2019).

Cananéia Estuarine Complex (CEC)

The Cananéia Estuarine Complex (CEC; 25°03' S,
47°55' W) is a large mangrove-dominated estuary
located along the southeast coast of Brazil
(Schaeffer-Novelli et al,, 1990). The availability of
shelf sands and a moderate wave energy regime has
led to the formation of an elongated (74 km) barrier
island (Comprida Island) that encloses narrow water
bodies in this estuary. Maximum water depth reaches
23 m, but the average is approximately 7 m (Santos &
Rosso, 2007). Salinity varies from 35-40 ppm at the
main estuary entrance to 0 ppm in the middle and
northern part of the estuary, in a place named
“Tombo das Aguas.” In that region, a deviation of a
river called “Valo Grande" at the northern edge of the
estuary was made in the 1850s; therefore, the
surrounding area came to more closely resemble a
riverine habitat rather than estuarine due to the
increase of freshwater input and silting (Schaeffer-
Novelli et al,, 1990; Mahiques et al., 2014). The

Cananeia Estuary is part of a Federal Environmental



Protected Area established in October 1984. In
October 2008, a Marine Protected Area was also
established along the coast of Sao Paulo state
(Protection Environmental Area (APA-Sul), and the
Cananeia estuarine connections to the sea were

included for conservation purposes.

Paranagua Estuarine Complex (PEC)

Paranagua Estuarine Complex (PEC) located in the
north-central portion of the Parana coast has a
surface area of approximately 600 km?, consisting of
two main axes: the N-S, which includes Laranjeiras
Bay, Pinheiros Bay and Guaraquecaba Bay and
connects with Pinheiros Bay and Superagui Channel
and the E-W axis, including the bay of Antonina and
Paranagua (Lana et al., 2001). The E-W axis,
corresponding to the bays of Antonina and
Paranagua receiving 70% of the drainage of the
Atlantic Hydrographic Basin (Knoppers et al., 1987;
Mantovanelli, 1999). In this axis, there is saline
stratification, with euhaline sectors (downstream of
the Antonina Bay), polyhaline and intense mixing of
waters from the adjacent platform and drainage
basins, and mesohaline sectors (Lana et al.,, 2001).
The average depth of these areas is less than 10 m,
with a maximum of 20 m in the channels, however
islands and submerged rocky outcrops are frequent
in the area between “Ilha das Cobras" and “Ilha dos
Gererés" (Angulo et al., 2006). In this zone between
the islands, there is a zone of maximum turbidity
(ZMT), in which there is an increase in primary
productivity due to the trapping of fine sediments
from the drainage basins located in the “Serra do
Mar", in addition to having a heterogeneous bottom
with areas shallow and deep and submerged rocks,
which influence hydrodynamics driven by tidal
currents (Cattani & Lamour, 2015). The natural
channels located in the central portion of these bays
undergo frequent dredging works (Lamour & Soares,
2008). On the N-S axis is one of the most conserved

areas of Atlantic Forest in Brazil which has high

biodiversity, supporting Federal and State
Conservation Units, such as the Guaraquecaba
Ecological Station and the Superagui National Park
(UNESCO 1999, IAP 2011, IBAMA, Lamour et al. 2004,

Goes & Lorenzo 2012ab).

The PEC is composed of several habitats that harbour
a wide diversity of marine species, including at least
213 species of fish, an important shelter, feeding and
reproduction area for different species of terrestrial
and marine fauna (Lana et al.,, 2001; Passos et al.,

2012).

Criterion A: Species or Population
Vulnerability

Guiana dolphin (Sotalia guianensis) is classified “near
threatened” by IUCN (Secchi et al, 2018) and
‘vulnerable” on the Brazilian Endangered Species
National List (MMA/ICMBIo, 2022).

Figure 1: Guiana dolphin (Sotalia guianensis) sighted in Cananéia.
Photo credit: Marcos Santos
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Figure 2: Guiana dolphins (Sotalia guianensis) sighted in Paranagua. Photo credit: Laboratorio de Ecologia e Conservagao (LEC_UFPR)

Criterion B: Distribution and Abundance

Sub-criterion B1: Small and Resident
Populations

Cananéia Estuarine Complex (CEC) has been one of
the most studied areas for Guiana dolphins along its
distribution. Santos et al. (2001), after analyzing 4
years of data, found that the individuals of this
population show high fidelity to the site, in what
appears to be a closed or at least semi-closed
population. This is a small resident population that
was estimated by mark-recapture photo-
identification at 414 (95% Cl 392 - 438) individuals in
the summer of 2016 (Mello et al,, 2019). CEC area
corresponds to a breeding area of Guiana dolphin
where, in addition to observing calves, it was also
possible to estimate the birth intervals for some
females (Mello et al., 2019). In the CEC, several

individuals of the local population of Guiana dolphin

have been observed foraging and feeding (Santos,
2010; Tannure et al, 2020). The main prey items
found in stomachs of stranded animals were the
banded croaker (Paralonchurus brasiliensis) and the
cephalopod (Doryteuthis plei). The prey most found in
the stomach of individuals stranded or captured in

the estuary was Stellifer rastrifer (Lopes et al., 2012).
Sub-criterion B2: Aggregations

In the Paranagua Estuarine Complex (PEC),
abundance of the Guiana dolphin was studied
between 2012 and 2013. Boat line transects and
distance sampling methods were used by Miranda
(2017), resulting in an estimated population of 1,811
individuals (95% Cl = 1,371-2,393) and density
estimates by sector ranged from 2.42 to 9.33
individuals/km?2. On the coast of Parana, the bays of

the Estuarine PEC gather throughout the year groups



of Guiana dolphins composed of adults and calves
(Filla & Monteiro-Filho, 2009; Moura et al., 2021).
Feeding behaviours have been reported for the PEC
area, where the main prey of the Guiana dolphin
corresponds to Chloroscombrus chrysurus, Pellona
harroweri, Sardinella brasiliensis and Cetengraulis
edentulus (Barros et al., 1997; Zanellatto, 2001; Domit
2010; Daura-Jorge et al., 2011; Araujo, 2012; Moura et

al., 2021).

Criterion D: Special Attributes
Sub-Criterion D1: Distinctiveness

In CEC Guiana dolphins display a different hunting
strategy in comparison to other Guiana dolphin
populations, the ‘beach hunting'. This strategy is
based on the use of the sloping beach for feeding
purposes, showing at least two different strategies to
catch their prey (Santos, 2010). Consequently, it is
likely that these unique foraging behaviours

displayed by Guiana dolphins represent further proof

of cultural transmission in cetacean societies.

Figure 3: Guiana dolphins (Sotalia guianensis) sighted near the
beach in Paranagua. Photo credit: Stephane Moura
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