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1. SUMMARY OF THE ASSESSMENT PROCEDURES

In 2014, a Resolution was approved by the IWC for establishing new specific Terms of Reference to consolidate the
Scientific Committee’s mandate on small cetaceans within its broader working program. This program opens the
possibility of periodic reviews about the current knowledge and threats, as well as the possibility to implement
Conservation Plans for Endangered Species within the scope of the IWC when appropriate. The first Conservation and
Management Plan for a small cetacean was proposed for the franciscana dolphin (Pontoporia blainvillei) and endorsed
by the Commission in 2016. In recent years, the Scientific Committee has worked to better understand the extent of
multiple disturbances on small cetaceans - habitat degradation, incidental and intentional catches (for human
consumption, bait, trade and traditional use) - to mitigate these threats. This task force resulted in a series of workshops
to enable local research groups to collect, share and analyse data aiming to paint a clearer broad picture of the conservation

status of these species.

River and estuarine dolphins in South America have been of great concern by the Small Cetacean Sub-committee (SM).
During the IWC/67b Scientific Committee Meeting, held in Bled, Slovenia, in 2018, the sub-committee on small
cetaceans listed the Guiana dolphin (Sotalia guianensis) as a priority species for an evaluation of its conservation status
in the upcoming years (2019/2020 — presented at the meeting as SC/67b/SM/WP/12). The Guiana dolphin is restricted to
coastal areas, including estuaries and bays in western tropical Americas, from Nicaragua in Central America to Santa
Catarina state in southern Brazil (Flores and Da Silva, 2009). Due to the species’ exclusive coastal habits, the distribution
of Guiana dolphins overlaps with densely human coastal populations, raising concerns on the status of various populations
(Avila et al., 2013). It is important to clarify that although the taxonomy of this genus has been controversial, Sotalia
dolphins in the Maracaibo Lake and in the Orinoco River have been recently confirmed to be Sotalia guianensis
(Caballero et al., 2018; Caballero et al., 2010).

The Guiana dolphin was previously listed by IUCN as ‘Data deficient’ (DD) because the data available on abundance,
trends, and mortality levels or rates were considered insufficient for assigning it to another Red List category at the time
(Secchi, 2012). However, the current assessment classified the species as ‘“Near threatened” (NT) (Secchi et al., 2018),
according to criteria A2d+3d+4d. Regional assessments assigned the species to different categories depending on the

country and availability of data on each population (details in the section ‘Management and Conservation actions’).

In 2006, the SM reviewed the status of the Sotalia genus, as part of a review of the small cetaceans of the Caribbean and
the western tropical Atlantic. Since then, not only the taxonomy of the genus has been clarified, but also new data on the
dolphin populations from the Orinoco River, French Guiana, and Maracaibo Lake System have been collected and
analysed. While bycatch in artisanal gillnets is a major threat to Guiana dolphin populations, other threats such as
intentional captures for bait, habitat loss, high contaminant load, and diseases (MeCV, herpesvirus, skin diseases of
unknown aetiology), are emerging factors depleting some Guiana dolphin populations. For example, recently, a high
mortality event involving the populations of Sepetiba and Ilha Grande bays, in southeastern Brazil, has been associated
with morbillivirus (Groch et al., 2018). Also, deliberate capture of Guiana dolphins for human consumption has been
recorded in Maracaibo Lake (Bricefio et al., 2021; Barrios-Garrido et al., 2015, 2021) where the dolphin population is
exposed to pollutants, particularly from oil spills (Espinoza-Rodriguez et al., 2019). Throughout their distribution, Guiana
dolphins are facing habitat degradation and loss due to anthropogenic activities, such as intense boat traffic and their high
noise levels, eutrophication due to run-off and pollution from agriculture, mining and industrial activities, to name but a
few (Barrios-Garrido et al., 2016; Crespo et al., 2010; Secchi et al., 2018; Espinoza-Rodriguez et al., 2019). Given these
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threats, an assessment of population structure and viability, temporal trends in abundance and space use, and an estimate
of population connectivity are urgently needed to guide discussions by the SM sub-committee, regarding the sub-

committee’s priority agenda focusing on South American riverine and estuarine dolphins (IWC, 2019).

A pre-assessment of the status of knowledge about S. guianensis was proposed, due to the difficulty in obtaining
summarised data in a timely manner during IWC annual scientific meetings, since much information is scattered in grey
literature in local research groups along the wide distribution range of the species. The pre-assessment plan included
holding two intersessional workshops following SC68B and probably SC69A. Dr. Camila Domit volunteered to lead the
organization of these workshops in partnership with Centro Nacional de Pesquisa e Conservacao de Mamiferos Aquaticos
do Instituto Chico Mendes de Conservagdo a Biodiversidade (CMA/ICMBIo), Brazil. The first Guiana Dolphin (GD)
Pre-Assessment Workshop was held in the city of Lima in October 2018, during the SOLAMAC meeting. The attendance
was limited and composed mainly of researchers from south/southeastern Brazil, in addition to one researcher from
Colombia. They mapped resident populations of Guiana dolphins and the ongoing research efforts, and listed the research
teams working with the species along its distribution that would be relevant to conduct the review. The group also
delineated a participative strategy to compile the knowledge about Guiana dolphins supporting a future assessment.
Because the species distribution is transboundary, covering an extensive coastal area, and there are many experts focusing
on this species, the group decided to develop an online questionnaire to circulate for all institutions, research teams and
individuals identified. A total of 35 experts answered the questionnaire, including their opinions for prioritising locations

and scientific research in supporting improvements (Expert elicitation analysis).

The Second Intersessional Workshop for Pre-Assessing the Status of Knowledge of Guiana Dolphins had two goals. The
first was gathering and analysing information collected by the online questionnaire; the second was compiling the
available information on a series of population, biological and ecological parameters, as well as about threats, along the
species distribution. Supported by the compiled knowledge, the participants collaborated to delineate conservation

measures and research needs both in national and international contexts.

The second Workshop was held in Santos, S&o Paulo, from 26-28 November 2019, at the Centro Nacional de Pesquisa e
Conservacao de Mamiferos Aquaticos/Instituto Chico Mendes de Conservacdo da Biodiversidade (CMA/ICMBIO). The
Workshop was divided into five sessions, following the priority topics listed by the IWC for the conservation of the
species: (1) population structure; (2) abundance and population trends; (3) biological parameters; (4) threats and their
potential effects; and (5) management and conservation. A list of 13 experts on Guiana dolphin research from three
countries (Brazil, Colombia and Venezuela) and another 20 researchers and managers attended the second Workshop.
Information gathered from the literature review, ongoing projects and the expert elicitation via online questionnaire were
used by the groups’ Point of Contact (POCs) and other co-authors to compile the best up-to-date information on the
species, from Costa Rica, Nicaragua, Panama, Colombia, Guiana, Suriname, Trinidad and Tobago and areas of Venezuela

and Brazil.

The workshop report (SC/68B/REP/05), including all the preliminary information compiled and recommendations on
research priorities, management and conservation issues, was presented in 2020 during the Small Cetacean sub-committee
session. The Committee endorsed the recommendations within the report (SC/68B/REP/05), but also called attention to
some specific points encouraging the continuous work on the assessment by an Intersessional Scientific Group (ISG) and

Correspondence group (ICG).

During the intersessional period, the Steering group (ISG) contacted more than 75 experts and some managers

(particularly from Brazil), inviting them to contribute to the review of knowledge and develop an action plan for short-
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term priorities to present as part of this progress report. During 2020/2021, ~ 50 experts contributed to the species
assessment, providing data, sharing knowledge and participating in online meetings. The POCs of each topic coordinated
working teams to update the last report and build a list of priorities based on the recommendations presented by the
Committee in 2020. An Action plan focusing on short-term priorities are proposed to be evaluated by the Small Cetacean

sub-committee during the meeting in 2021 (Annex A).

However, because of the restrictions and other consequences of the COVID-19 pandemic, the ISG and ICG have not
advanced in some necessary scientific and governability actions to better understand the management units proposed
during the pre-assessment in 2020, mapping gaps in distribution and reducing/mitigating impacts, especially bycatch.
Therefore, it will be crucial to maintain the ISG and ICG for three more years, supporting scientific studies and data
sharing, strengthening government and science interactions to address mitigation actions, and building together a future

Conservation and Management Plan for the Guiana dolphin.

2. SC recommendation 2020

Contemplating the Committee recommendations, the advances obtained during the intersessional year are summarised

in a box below. A proposal of an Action Plan for being conducted between 2021-2024 is presented as Annex A.

Committee recommendations Status Future steps for ICG
(1) encourages the Workshop Steering Group to consult with the IWC'’s The ISG propose an agenda with the
Bycatch Mitigation Initiative (BMI) intersessionally for advice on BMI coordinator during the SC meeting
. - ! Not conducted . -
implementing the report work plan; or as soon as possible to address this
recommendation.
_(2) ag rees_that the hlghest priority for the Steering Group sh_ould be Guides, manuals and protocols are being
identification of actions that Governments can implement quickly, -
- - o - . coordinated and developed by

particularly with regards to fisheries regulations and bycatch reduction Not conducted - .,

. i~ : . ICMBIio/CMA, a Brazilian agency
measures, noting the extreme vulnerability of this species to

. (Annex)
entanglement;
(3) notes the joint SDDNA/SM Intersessional Correspondence Group
(ICG) established to review genetic and other evidence pertaining to The updated data It is expected to continue with this

population structure in this species and to provide advice on the
management unit delineations proposed at the Sotalia guianensis
Workshops (SC/68B/SDDNA/06) and encourages the ICG to provide a
summary of that evidence and advice at SC68C;

available, particularly for
second lines of evidence,
are provided within this
progress report.

intersessional group, in order to review
the proposed MUs in light of different
lines of evidence.

(4) encourages the provision of funding to support genomic analyses to
adequately define management units (MU) throughout the species range;

A proposal was
submitted for the SM
small grants.

The analysis will be conducted as soon
as the pandemic restrictions are reduced.

(5) requests that a progress report be submitted to SC68C.

Provided (it is the
present document)

(6) recommends that actions are urgently and immediately implemented
to reduce bycatch of Sotalia guianensis throughout its range and in
particular highlights the need for actions/initiatives to reduce the
cumulative impacts and threats/pressures on:

(a) the population from Guanabara Bay, as this population is declining
and facing severe threats (as detailed in

SC/68B/REP/05); and

(b) similar vulnerable populations found in estuaries and bays along the
south and southeast of Brazil; and

Fisheries monitoring
programs are being
conducted in some areas
along the south and
southeast of Brazil, as
part of a Franciscana
conservation project and
a monitoring program
coordinated by IBAMA
(PMAP)

The ICG and the ISG stresses the
importance of this monitoring to build a
database on fisheries efforts; however,
recommend strengthens action focused
on bycatch monitoring as part of the
short-term priority actions to address
actions for Guiana dolphins
conservation (see the action plan, in this
document)

(7) reiterates its previous concerns for the species in Lake Maracaibo,
Venezuela, where both directed takes and oil pollution are thought to be
having serious population level impacts and stresses the need for all
(including NGOs researchers and authorities) to focus on documenting
the threats and working with local communities to mitigate the impacts.

Two new scientific
articles were published
providing important
information on threats to
the Guiana dolphin
population from
Maracaibo Lake

Current socio-economic conditions in
the country may affect potential
research efforts to elucidate these issues.
Indeed, these conditions are likely
increasing the level of intentional
captures by local communities, and the
frequency and magnitude of oil spills in
the Maracaibo Lake System.

3. REVIEW OF INFORMATION ON THE GUIANA DOLPHIN - PROGRESS REPORT
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In 2010, the Latin American Journal of Aquatic Mammals published a special issue on the Sotalia genus®. These articles
served as baseline information and were updated during this pre-assessment Workshop and by online meetings and shared
documents along 2020/2021. Some critical points about the species taxonomy and population structure have been
addressed along the last ten years and opened an opportunity for better assessing the conservation status of Guiana
dolphin. A summary of the information presented and discussed is provided in Items 3.1 to 3.5 below. An Action plan

with short-term priorities is also provided at the end of this document.

3.1 Distribution and population structure

Guiana dolphins inhabit the tropical coastal waters of Central and South America. The distribution range is from
Florianépolis, Santa Catarina, southern Brazil (27°35°S) northwards to the Caribbean Sea up to central Honduras at La
Mosquitia (14°00°N, 83°20°W — da Silva et al., 2010) (Fig. 1). Their habitat is linked to mangrove ecosystems and
estuaries. Although to date the species is thought to occur along this entire range, Guiana dolphins usually form discrete
populations (Borobia et al., 1991; Flores and Da Silva, 2009; Da Silva et al. 2010), in which individuals typically have
relatively small home ranges (Flores and Bazzalo, 2004; Santos and Rosso, 2008; Oshima and Santos, 2016).

Cunha, Farro and Caballero (scientific paper submitted for SC68B; SC/68B/SDDNA/06revl, 2020) reviewed the
available population genetic data for the species, including published and unpublished studies, and presented the results
at the Guiana dolphin pre-assessment Workshop. Twelve studies have been carried out along the distribution of the
species, using two molecular markers: the mitochondrial control region and microsatellites. Four macro-scale studies
focused either on the northern part of the distribution (Caballero et al., 2010; Caballero et al., 2018) or on its southern
portion (Cunha et al., 2005; Cunha, 2007). Moreover, several genetic studies with large sampling at regional level also
indicated fine-scale population structure (Hollatz et al., 2011). Combining all evidence, Cunha, Farro and Caballero
(2020) proposed the delimitation of 12 Management Units (MUs) for the Guiana dolphin across its distribution. The

authors also listed ongoing genetic studies that will refine the available information, all expected to be concluded by 2022.

Thus, based on the presented analyses, the participants of the Workshop agreed that for the time being, the genetic
population structure with 12 MU should be adopted by the group and guide discussions on the other priorities’ topics (e.g.
population abundance and trends, biological parameters, threats, and management and conservation actions). These MUs
will be hereafter named as proposed by Cunha, Farro and Caballero (2020): CCOL, VEML, VEOR, FRGU, BRNO,
BRNEZ1, BRNE2, BRNE3, BRNE4, BRSE1, BRSE2, BRS/SE (SC/68B/SDDNA/06revl; Fig. 1). The Workshop
participants discussed and recognized that in the absence of samples from the northern range of the distribution (Panama,
Costa Rica, Nicaragua), and to be as parsimonious as possible, the populations from these areas should be considered
panmictic within the CCOL MU (northeastern-most management unit analyzed so far). Trinidad and Tobago might be
part of the Orinoco Management unit (VEOR), due to its proximity to the river mouth, however, this region still has an
important gap in knowledge that should be addressed in the near future. It is important to note that information to delineate
these MUs is not equally complete or representative for each of these (in terms of number of samples and molecular

markers), and additional research is needed for particular MUs in different subjects (Fig. 2).

1http://lajamjournal.org/index.php/lajam/issue/view/ZO/showToc.
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Despite the delineation of these MUs, the Workshop participants recognized the need to establish further studies as
priorities to better understand the population substructure within the distribution of the species, and areas that are still

not sampled.

Other lines of evidence that could support these proposed delineations for management units were discussed during the
pre-assessment Workshop (2019) and along 2020 in a working group composed by researchers from different regions.
These include cranial and body morphology, levels of pollutants and ecotoxicology, bioacoustics, residence patterns,
movements and social behavior, reproduction and life history parameters, and trophic levels and feeding habitats (as
informed by stable isotopes analyses). Notwithstanding, these other lines of evidence should be taken with caution to
omit studies that did not compare areas, but instead characterized a single area or a Management Unit. It is important to
notice that differences exist regarding the number and geographic coverage of these studies, with a high number of studies
focused in southern and southeastern Brazil (e.g. on acoustics, pollutants, morphology etc.), decreasing in number for
north and northeastern Brazil and with little representation and coverage for other countries, particularly the northern
limit of the range, including Nicaragua, Costa Rica and potentially Honduras. A summary of studies and information

available from these other lines of evidence is represented in Fig. 3.

Cunha, Farro and Caballero (2020) compiled the data then available from other lines of evidence (i.e., morphology,
contaminants and stable isotopes). Morphological differences between Guiana dolphins from Rio de Janeiro (North,
BRSE1 and South, BRSE?2), Espirito Santo (BRSE1) and Séo Paulo (BRSE/S) were reported by Ramos et al. (2010).
Fettuccia (2010) observed clinal differences in the shape of the vomer, separating dolphins from northern South America
(CCOL, BRNO), northeastern (BRNEL1,2,3,4), southeastern (BRSE1,2) and southern (BRSE/S) Brazil. Different
organochlorine bioaccumulation patterns were found in Guiana dolphins from three bays in southeastern (BRSE2) and
southern Brazil (BRSE/S, Lailson-Brito et al. 2010). Two studies had analyzed stable isotopes in Guiana dolphins: Botta
(2011) reported differences supporting at least four ecological populations in Brazil (Amazon Estuary, BRNO + Ceara,
BRNEZL; Espirito Santo, BRSE1; Northern Rio de Janeiro, BRSE1; and Santa Catarina, BRSE/S). On a finer scale, Bisi
et al. (2013) found differences between Guiana dolphins from two geographically close bays in southeastern Brazil

(BRSEZ2), supporting high site fidelity and slight niche differentiation.

More recent data concerning stable isotopes, ecology, and acoustics, not included in Cunha, Farro and Caballero (2020),
are commented below. Costa et al. (2020) used isotopic composition and Vieira (2014) an evaluation of the diet and found
significant differences between populations within the Amazon estuarine complex, adjacent coastal zones (BRNO) and
northeastern coast, including Maranhdo and Piaui coastlines (BRNE1). SIA results (stable isotope analysis) indicate that
this tool allowed for insights on habitat use and differences in population structure for the species in a poorly studied
region. Teixeira (2021) also analyzed stable isotope values and reported differences in dolphins from North Bay,
Babitonga Bay (BRS/SE) and Caravelas River Estuary (BRNE4). Recent research in Costa Rica and Panama suggested
that Guiana dolphins in these countries form a single population, which inhabits the waters right at the border between
these countries, extending from the Gandoca-Manzanillo Wildlife Refuge & Sixaola (9° 36.905'N: -83°19.324'W) and
Changuinola (9°25'48"N 82°31'12"W) (May-Collado et al., 2017). However, it is important to note the possible existence
of another population of Guiana dolphins in Panama. Bossenecker (1978) reported Guiana dolphins in Colon during the
early 1970s near the Caribbean entrance to the Panama Canal. May-Collado and collaborators in Panama have received
photos of dolphins from that region that appeared to be Guiana dolphins (personal communication). Standardized and
long-term surveys in the region are urgent to determine the status of these Central American populations in already known

areas and possibly re-discover other Guiana populations in Panama (May-Collado et al., 2017).
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Additionally, an ongoing regional effort led by Melo-Santos and May-Collado is using state-of-the-art acoustic analysis

and robust community ecology tools to identify the drivers of geographical variation and diversity of Guiana dolphin
whistle repertoires (see Deecke and Janik, 2006; Moron et al. 2019; Chao et al., 2020). The effort has resulted in an

acoustic database from 1998 to 2017 comprising 16 different sites (10 of which are from S. guianensis populations): Costa
Rica, Lake Maracaibo and Gulf of Venezuela (Venezuela), French Guiana, Para State (northern Brazil), Rio Grande do
Norte State (northeastern Brazil), Sepetiba Bay and Ilha Grande Bay (Rio de Janeiro state, southeastern Brazil), Cananéia
Estuary (S&@o Paulo state, southeastern Brazil), Paranagua Estuarine Complex (Parana state, southern Brazil) and
Babitonga Bay (Santa Catarina state, southern Brazil). The preliminary results suggest that the whistle repertoire of
dolphins is significantly distinct from each other with differences in repertoire size and diversity along the distribution of
the species . The Costa Rican population has the largest repertoire of all studied populations, while the southernmost
populations have the smallest repertoire. The whistle repertoire of Sotalia dolphins from the Tocantins River is more

similar to that of marine populations, still the taxonomic identity of this population remains uncertain.
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Fig. 1. Population limits according to genetic studies, identifying 12 management units (MU), named as proposed by Cunha, Farro and Caballero

(2020): CCOL, VEML, VEOR, FRGU, BRNO, BRNE1, BRNE2, BRNE3, BRNE4, BRSE1, BRSE2, BRS/SE.
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3.2 Abundance and trends

Our knowledge on the abundance and density of Guiana dolphins remains relatively scarce along their distribution. Santos
et al. (2010) compiled 24 studies from 1989 to 2008 that estimated Guiana dolphin abundance and/or density in seven
sheltered areas along the Brazilian coast, one in Nicaragua and another in Colombia. Their review identified mark-
recapture and distance (line-transect) sampling as the main methods used (Buckland et al., 2004), and highlighted two
major shortcomings among the published and grey literature at the time: (i) the short duration of the field sampling; and
(i) concentration of sampling effort in specific populations from southern and southeastern Brazil. In this report, we
update the information on abundance and density of Guiana dolphins by summarizing the data available in peer-reviewed
articles, as well as theses and dissertations, published between 2000 and 2019 (Tab.1).

We compiled information on abundance and density of Guiana dolphins from a total 42 studies and organized it according
to the Management Units proposed by Cunha, Farro and Caballero (2020) (Fig. 4). Overall, the two shortcomings
identified by Santos et al. (2010) remain to date: most studies were conducted in estuaries and bays of southern and
southeastern Brazil, covering small sampling areas, over short periods. While there are some recent abundance estimates
for the populations from northeastern Brazil, there are still very few studies in northern Brazil. Abundance and density
information is even scarce in the other countries whre Guiana dolphins occur. In French Guiana, two recent studies
estimate Guiana dolphin abundance in the whole Exclusive Economic Zone, whereas in Venezuela, Colombia, Costa
Rica/Panama and Nicaragua abundance estimates are available in few and localized areas. Finally, there are no estimates
from Suriname, Guyana, Trinidad and Tobago and Honduras, and to the best of our knowledge there is no sampling effort
in course. This compilation reveals two main problems in understanding Guiana dolphin abundance: the low amount of
research over the years and the absence of efforts on medium/large geographical scales (except for French Guiana),
including open coastal areas into MUs and between these units. The sampling effort for estimating population abundance

and density of Guiana dolphins conducted in the last 20 years can be summarized as follows.

(1) Brazil: 24 studies at 14 sites. Sampling effort (estimated covered area): 12,700 km?, out of which 9,300km? were
conducted in BRSEL1 in 2019.

(2) French Guiana: two studies in the whole Exclusive Economic Zone. Sampling effort (estimated covered area):
62,000 km?2.

(3) Suriname: No effort.

(4) Guyana: No effort.

(5) Venezuela: four studies in three sites. Sampling effort (estimated covered area): 1,100 km?2,
(6) Trinidad and Tobago: No effort.

(7) Colombia: two studies in the Golfo de Morrosquillo, and one in the Golfo of Uraba. Sampling effort (estimated

covered area): 3,290 km?2,
(8) Costa Rica/Panama: one study. Sampling effort (estimated covered area): 10 km?2.

(9) Nicaragua: No effort during the last 20 years. Edwards and Schnell (2001) conducted the last sampling in 1998.
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(10) Honduras: No effort.

In addition to the shortcomings identified by Santos et al. (2010), our literature review reveals two other concerns
regarding our knowledge on the population dynamics of Guiana dolphins: (i) the scarcity of continuous research effort
across the years; (ii) the lack of sampling efforts covering medium to large geographical scales (except in French Guiana).
In consequence, one of the most relevant information —population trends— is extremely rare for Guiana dolphins. To
the best of our knowledge, only two medium- to long-term studies were able to provide abundance trends. While Cantor
et al. (2012) found no marked population trends between 2002 and 2009 among the Guiana dolphins from Cavarelas
River Estuary, northeastern Brazil (BRNE4), Azevedo et al. (2017) reported a drastic decline in the Guiana dolphin
population of Guanabara Bay, southeastern Brazil (BRSEL).

Summary by management units

Brazil

BRS/SE

This management unit (MU) is one of the most studied and has been monitored continuously since the late 1990s.
Abundance is available for three sites/populations: Babitonga Bay in Santa Catarina State (SC); Paranagua Estuarine
Complex, in Parand State (PR); and Cananéia Estuarine Complex, in S8o Paulo State (SP). Guiana dolphin abundances
in most sites of BRS/SE have been estimated to be around hundreds or thousands of individuals. Between 2001-03,
Cremer et al. (2011) estimated between 147-365 individuals in Babitonga Bay (SC) using distance sampling. Seven years
later (2010-11), Schulze (2012) estimated 174-252 individuals in the same area using a mark-recapture approach. In
Paranagua Estuarine Complex (PR), between 1999 and 2000, the density 5.8 ind/hour of S. guianensis was estimated
(Filla & Monteiro-Filho, 2009). Marchetto (2010) estimated a population size between 200-441 individuals using mark-
recapture methods in the northern region of the estuary (including Baia de Guaraquecaba, Baia dos Pinheiros and Baia
das Laranjeiras), between 2006 and 2008. Later, Miranda (2017) conducted distance sampling surveys in all regions of
the estuary, between 2012-13, and estimated the population to range between 1,371-2,393 individuals, including a huge
variation among different sectors/bays. In Cananéia Estuarine Complex (S&o Paulo State), during 2011-2012, Almeida
(2014) estimated a population size of 158-237 individuals using distance sampling. A recent mark-recapture study
estimated around 392-438 individuals (Mello et al., 2019). No efforts were conducted to estimate population size in the
northern S&o Paulo State more than 150 individuals have been found stranded per year in that region (stranding topic, this
document). Coastal areas outside the estuarine zone and bays have not been assessed yet for abundance/density estimates,

totalling about 600 km of survey gap along the coastline within the species distributional range in this MU.
BRSE2

In this MU, some populations have been monitored since the late 1980s, particularly in three sites: llha Grande Bay,
Sepetiba Bay and Guanabara Bay, all three located in Rio de Janeiro State. Guanabara Bay abundance (37-40 individuals;
Azevedo et al., 2017) contrasts with Sepetiba Bay (588-1,004 individuals; Flach, 2015) and llha Grande Bay (602-1,296;
Souza, 2013). In fact, those populations seem to be larger, gathering more than 1,500 individuals in Sepetiba Bay and
more than 2,500 in Ilha Grande Bay (Quintana, 2020). No effort has been conducted to assess Guiana dolphin abundance
north of Guanabara bay. Similar to BRS/SE, BRSE2 populations using bays and estuaries contrast in size, but most are

large, numbering thousands of individuals. However, studies in open coastal waters are still lacking abundance/density
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estimates. In this MU, unsampled coastal areas represent more than 400 km of coastline within the species distributional

range.
BRSE1

There are only two studies conducted in two different coastal areas along this MU, both in Espirito Santo State: Cepile
(2008) estimated 81-141 individuals in the Doce River estuary and adjacent coastal waters; and Mamede (2015) estimated
59-78 individuals in Benevente Bay. However, since 2019, aerial surveys have been conducted along Espirito Santo coast
covering a large geographical area, as part of the impact assessment of the Mariana environmental disaster. In this survey,
abundance/density was estimated for the whole BRSE1: summer 2019, 393-1,256; and winter 2019, 137-840 (RRDM —
Rede Rio Doce Mar — FEST, 2019).

BRNE4, BRNE3, BRNE2, BRNE1

There are few studies on these MUs: sampling areas are small and there are only five abundance/density studies along
3,000 km of Guiana dolphin distribution. Very low abundances were estimated for the Caravelas River Estuarine and
Canavieiras Estuarine Complex, in the state of Bahia (BRNE4) (83-182, Cantor et al. 2012; and 28-48, Melo 2018,
respectively). Low values were also estimated in Mucuripe embayment, in the state of Ceard (BRNE1) (26-64; Meirelles,
2013). In the southern coast of Rio Grande do Norte (BRNE2), Guiana dolphins were estimated to be around 192-297
individuals (Paro, 2010). In BRNE3 no effort has been conducted yet.

BRNO
No effort has been conducted in this MU.

French Guiana

FRGU

Guiana dolphin abundance/density was estimated in the FRGU by two recent studies. Mannocci et al. (2013) and Vicent
et al. (2010) conducted aerial surveys in the EEZ coastal waters from French Guiana and estimated 2,076 and 1,942

Guiana dolphins in the area, respectively.

Suriname and Guyana

FRGU

No effort has been conducted in these countries.

Venezuela

VEOR

Two studies were conducted in the Orinoco River by line-transects. Abundance estimates point out to thousands of
individuals: Gomez-Salazar et al. (2012) estimated 2,205 and Herrera (2013) estimated 4,451 Guiana dolphins. This MU
seems well studied, but it represents only the Orinoco River, and the whole coast from this MU to VEML (1,500km of
coastline) has not been sampled. Therefore, information about abundance/density estimates covers a small extension of

Venezuela coast.
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VEML

This MU has been poorly studied in its total area for abundance/density of Guiana dolphins. Three studies were conducted
at Maracaibo Lake (a total area about 13,000 km?), but only 900 km? were sampled (Bricefio et al., 2017). Barrios-Garrido
et al. (2021) estimated an abundance of 1.66 individuals per km?, within an area of 249.2 km? (~413.67 individuals),
based on research carried out in the western-central area of this aquatic habitat. At the Gulf of Venezuela, two other
studies estimated abundance/density in about 6 km? (Carrasquero, 2010; Espinoza-Rodriguez et al., 2019), but these

studies estimated no population abundance.

Trinidad and Tobago

No effort has been conducted in this country.

Colombia and northern areas

CcoL

Two mark-recapture studies were conducted in the Gulf of Morrosquillo. Abundance estimates point to hundreds of
individuals (118-426; Dussan-Duque (2013), but the sampling area was small and covered about 300 km?2. From 1994 to
1998, distance sampling surveys were carried out in the Cispaté bay to estimate Guiana dolphin abundance (Garcia &
Trujillo, 1998). Aerial surveys were carried out in 2006 but sightings were extremely low to evaluate abundance patterns.
This MU seems undersampled and is the only site sampled along the Colombia coast. As a consequence, information
about abundance/density estimates covered a small extension of the CCOL. There is currently a Ph.D. thesis study
ongoing in the Gulf of Uraba (Rosso-Londofio comm. perss), in which one of its objectives is to estimate abundance of
Guiana dolphins in this region using mark-recapture methods. The preliminary results of this work document is a small
population of less than 100 individuals (mean = 63; CV = 9.42%, 95%, Cl = 53-76) (Rosso-Londofio, 2021).

Costa Rica/Panama

Efforts are still incipient, and only one study, covering 10 km2 between 2003 and 2005, was conducted. The estimated
abundance was 81-100 individuals (Gamboa-Poveda, 2009).

Nicaragua and Honduras

No effort has been conducted in these countries.

Table 1

Summary of abundance/density estimates of Guiana dolphin (Sotalia guianensis) from 2000 to 2020. Management Units were defined during Sotalia
guianensis pre-assessment Workshop (2019). Methods: Mark-recapture (1) and Line-transect (2).

Management Unit Area (km?) Period Estimates Source
BRS/SE - Brazil
Babitonga Bay (SC)? 160 2001-2003 147-365 Cremer et al. (2011)
Babitonga Bay (SC)* 160 2010-2011 174-252 Schulze (2012)
Guaratuba Bay (PR)? 40 2002-2003 0.15/km? Filla (200)
Paranagua Estuarine Complex (PR)? Flla (2004)

Paranagua Estuarine Complex (PR/ Northern

region of the estuary)! 110 2006-2008 200-441 Marchetto (2010)
Paranagua Estuarine Complex (PR)? 600 2012-2013 1,371-2,393 Miranda (2017)
Cananéia Estuarine Complex (SP)* 125 2000-2003 290-360 Santos and Zerbini (2006)
Cananéia Estuarine Complex (SP)? 106 2001 0.15/km? Bisi (2001)
Cananéia Estuarine Complex (SP)* 132 2007 697-730 Pacifico (2008)
Cananéia Estuarine Complex (SP)? 132 2011-2012 158-237 Almeida (2014)
Cananéia Estuarine Complex (SP)* 132 2016 392-438 Mello et al. (2019)
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BRSE?2 - Brazil

IIha Grande Bay(RJ)*
llha Grande Bay (RJ)*!
llha Grande Bay (RJ)*
lIha Grande Bay (RJ)*

Sepetiba Bay (RJ)?
Sepetiba Bay (RJ)?!
Sepetiba Bay (RJ)!
Sepetiba Bay (RJ)!
Guanabara Bay (RJ)*

BRSEL1 - Brazil

Benevente Bay (ES)*

Regéncia (ES)*!

Espirito Santo state (coastal zone)

Espirito Santo state (coastal zone)

BRNE4 - Brazil

Canavieiras Estuarine Complex (BA)?
Canavieiras Estuarine Complex (BA)*

lIhéus (BA) 2
Caravelas River Estuary (BA)*

BRNES3 - Brazil
No effort

BRNE?2 - Brazil

Southern Coast of RN State *
BRNEL - Brazil

Fortaleza city (CE)*!

BRNO - Brazil
No effort

FRGU - French Guiana
EEZ, coastal stratum 2
EEZ, coastal stratum 2
Surinam

No effort

Guyana
No effort

VEOR - Venezuela
Orinoco River 2

Orinoco River 2

VEML - Venezuela

Zapara Is. Southern Gulf of Venezuela®
Barranquitas, Maracaibo Lake System!
Maracaibo Lake System?

Maracaibo Lake System,

Zapara Is. Southern Gulf of Venezuela®
Trinidad and Tobago

No effort

CCOL - Colombia
Golfo de Uraba
Golfo de Morrosquillo *

550

550

550
1,000

526
145
520
520
280

235
3,319
9,305

16

39,409
138,000

5,078

6.33
249.2
900

249.2
6.33

2980
310

2007-2010
2005-2009
2007-2013
2018-2019

2002-2003
2006-2007
2012
2018-2019
2015

2014
2007
Summer/2019

Winter/2019

2009-2010
2016-2017

2014-2015
2009

2008-2009

200920-11

2008
2008

200620-07
2008, 2012-13

2008-2009
2011-2012
2017

2021
2009-2011

2019
2002-2006

1,232-1,389
602-1,296
482-757
2,182-2,734

739-2,196
1,004-1,117
588-1,004
1,555-1,697
37-40

59-78
81-141
393-1,256

137-840

28-48

133-343
83-182

192-297

26-64

2,076
1,942

2,205
4,451

5.62 ind/km?
1.66 ind/km?
1.25 ind/km?

1.66 ind/km?
150-573

53-76
70-90

Espécie (2011)
Souza (2013)
Espécie (2015)
Quintana (2020)

Flach et al. (2008)
Nery et al. (2008)
Flach (2015)
Quintana (2020)
Azevedo et al. (2017)

Mamede (2015)
Cepile (2008)
RRDM - Rede Rio Doce Mar — FEST (2019)

RRDM as above

Recchia (2011)
Melo (2018)

Rosa (2016)
Cantor et al. (2012)

Paro (2010)

Meirelles (2013)

Mannocci et al. (2013)
Vicent et al. 2010

Gomez-Salazar et al. (2012)

Herrera-Trujillo (pers. comm.)

Carrasquero (2010)
Delgado-Ortega (2012)
Bricefio et al. (2017)

Barrios-Garrido et al. (2021)
Espinoza-Rodriguez et al. (2019)

Rosso-Londofio (2021)
Dussan-Duque et al. (2006)
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3.3 Biological parameters

This topic provides a summary of information on life history and population parameters available for the Guiana dolphin,
particularly related to body size, age and reproduction (see Tab. 2). We compiled the information available from peer-
reviewed scientific articles, masters and doctoral theses, and working papers/abstracts. Personal communications and
unpublished data provided by specialists during the Guiana dolphin pre-assessment Workshop (2019) or throughout

working group effort along 2020 were also included to complement this report.

Information about biological parameters for Guiana dolphins is available mainly for southeastern and southern Brazil
(Management units BRAS/SE and BRSE?2) (Tab. 2; Fig. 5). However, even in these areas, the information is still
fragmented and, in some cases, based on small sample sizes. Most information listed here originated from stranding data
(see below), but for some local populations, information from long-term mark-recapture studies is also available,

particularly regarding the estimation of reproductive output and survival rates.

Guiana dolphins can reach up to 230 cm in total length and weigh 150 kg, both results from BRS/SE (PMP-BS?). The
maximum estimated age was 33 yr (Lima et al., 2017) which was recorded for a dolphin from southeastern Brazil
(BRSEZ1). In northern Brazil, the maximum estimated age was 29 yr (Novais et al., 2020). The species is not sexually
dimorphic, but slight variation in maximum total lengths and sexual maturity was observed. Male maximum total length
varied between 210 cm, in northeastern Brazil (Meirelles et al., 2010), and 230 cm in southern Brazil (PMP-BS?). Female
maximum total length varied between 184.5 cm, in southeastern Brazil (Ramos et al., 2010), 208 cm in northeastern
(Meirelles et al., 2010) and 230 cm in southern Brazil (PMP/BS?Y). Sexual maturity is reached between 170-180 ¢cm in
males and 160-169 cm in females, and age of sexual maturity was estimated between 6-7 yr in males and 5-7 yr in females
(Ramos et al., 2010; Rosas and Monteiro-Filho, 2002). Seasonality in testicular activity was not detected, but adult males
have large testes, estimated in 3.3% of the total body weight (Rosas and Monteiro-Filho, 2002). Both ovaries are
functional (Rosas and Monteiro-Filho, 2002), and a slight variation is recorded for birth periods. Births on the Rio de
Janeiro coast (BRSE1 and BRSEZ2), southeastern Brazil, occur from spring to autumn, with a peak during the autumn
(Ramos et al., 2010). On the Parané coast (BRS/SE), southern Brazil, no defined seasonality was recorded (Rosas and
Monteiro-Filho, 2002). Birth size varies from 86 cm to 122 cm (Di Beneditto & Ramos, 2004; Carvalho et al., 2012).
Lactation period was estimated between 8.7 and 9.4 months, only for Parané State (BRS/SE), southern Brazil (Rosas and
Monteiro-Filho, 2002).

Reproductive senescence was detected for females older than 25 yrs from MU BRS/SE (Rosas and Monteiro-Filho, 2002).
Information provided by relative size and histological inspection of testes, and reinforced by behavioral analysis of wild
populations, indicate that the species has a promiscuous mating system (Rosas and Monteiro-Filho, 2002; Santos and
Rosso, 2008).

Table 2
Summary of the current knowledge on biological parameters of Guiana dolphin (Sotalia guianensis).

Area/Parameter Information References

Venezuela

Maracaibo Lake (VEML)

Maximum age 31 years Riquelme et al. (2007)

Brazil — North
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Para State (BRNO)

Maximum age 29 years Novais et al. (2020)
Brazil - Northeastern
Ceara State (BRNE1)

Males: 210cm

Maximum length

Apparent Survival (Mucuripe)

Females: 208cm
Adult survival: 0.88 (95% CI: 0.69-0.96)
(2009-2011)

Meirelles et al. (2010)

Meirelles (2013)

Bahia State (BRNE4)

Apparent survival rate (annual)

CJS=0.88 £ 0.07 SE, 95% CI1=0.67-0.96
RD=0.89 + 0.03 SE, 95% CI=0.82-0.94

Cantor et al. (2012)

Brazil - Southeastern

Espirito Santo (BRSE1)

Maximum age

Maximum length
Age at asymptotic length
Asymptotic length

Length at physical maturity

Reproduction

20 years

33 years

Male: 222 cm
Female: 184.5cm

6 years

Males: 176 cm
Females: 191 cm

187.5cm

Length at birth: 92.96-122 cm (mean=103.3

cm)

Age at female sexual maturity: 7 years
Age at male sexual maturity: 8 years
Length of female sexual maturity: 191 cm
(SD=7.12)

Length of male sexual maturity: 190.2 cm
(SD=158.75)

Carvalho et al. (2012)
Limaet al. (2017)
Ramos et al. (2010)
Ramos et al. (2010)
Limaet al. (2017)
Carvalho et al. (2012)
Carvalho et al. (2012)

Limaet al. (2017)

Rio de Janeiro — (BRSE1)
Maximum age

Maximum length

Age at asymptotic length
Asymptotic length

Age at physical maturity

Length at physical maturity

Reproduction

30 years

Males: 200cm
Females: 198cm

6 years

Males: 191.7cm

Females: 191.7cm

Males: 7 years

Females: 7 years

Males: 185cm

Females: 185cm

Gestation period: 11.6 months
Length at birth: 97-106cm

Length at birth: 86-117.5cm

Age at female sexual maturity: 6 years
Age at male sexual maturity: 6 years
Length at female sexual maturity: 160cm
Length at male sexual maturity: 180cm

Ramos et al. (2000), Di Beneditto

and Ramos (2004)
Ramos et al. (2010)
Ramos et al. (2010)

Ramos et al. (2010)
Ramos et al. (2000)
Ramos et al. (2000)

Ramos et al. (2000)
Ramos et al. (2000)

Di Beneditto and Ramos (2004)

Ramos et al. (2000)

Rio de Janeiro — (BRSE2)
Maximum length

Age at asymptotic length

Apparent survival

Reproduction

Males: 210cm
Females: 198cm

6 years

Calf survival=0.75 (SE=0.02)
Juvenile survival=0.89 (SE=0.02)
Adult survival=0.89 (SE=0.02)
Calving interval: 2-3 years

Fecundity: 0.20 (min: 0.17-max: 0.25)

Ramos et al. (2010)

Ramos et al. (2010)
Flach, unpublished data

Flach, unpublished data

Rio de Janeiro - Guanabara Bay (BRSE2)

Apparent survival rate

Séo Paulo (BRS/SE)
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Maximum length

Age at asymptotic length

Maximum age

Asymptotic length

Reproduction

Apparent survival

Males: 200cm
Females: 200cm

Male: 230cm
Female: 206cm

7 years
6 years

29 years

Male: 32 years
Female: 26 years
Male: 9.7 years
Female: 9 years

179.8cm

183cm

Length at birth: 97.8cm
Calving interval: 2-3 years

Length at birth: 88.3cm

Female age at sexual maturity: 6.5 years
Male age at sexual maturity: 7.3 years
Female length at sexual maturity: 165-208cm
Male length at sexual maturity: 164-189cm

2015-16: 0.86 (SE=0.06) between occasions

Ramos et al. (2010); Conversani
et al. (2020); Santos et al. (2003)

PMP/BS!
Santos et al. (2003)
Ramos et al. (2010)
Santos et al. (2003)

Conversani et al. (2020)

PMP/BS!

Santos et al. (2003)

Conversani et al. (2020)

Santos et al. (2003)
Santos et al. (2001)

Conversani et al. (2020)

Santos Neto (2017)

Mello et al., 2019

Brazil - South
Parané (BRS/SE)

. Male: 30 years 1
Maximum age Female: 24 years PMP/BS
Maximum length Male: 208cm PMP/BS!

Maximum age
Asymptotic length

Maximum weight

Reproduction

Female: 197cm
30 years

Males <5 years: 159.6cm
Males >5 years: 186.4cm
Females: 177.3cm

121kg

Reproductive cycle: 2 years

Senescence: females older than 25 years
Gestation period: 11.6 months

Length at birth: 89.1 to 95cm (92.2 + 2.7cm)
Lactation period: 8.7 months

Age at female sexual maturity: between 5 and
8 years

Age at male sexual maturity: 7 years

Length at female sexual maturity: between 164
to 169cm

Length at male sexual maturity: between 170
and 175cm

Rosas et al. (2003)

Rosas et al. (2003)

Rosas and Monteiro-Filho (2002)

Rosas and Monteiro-Filho (2002)

Santa Catarina (BRS/SE)

Male: 25 years

H 1

Maximum age Female: 25 years PMP/BS

. Male: 212cm 1

Maximum length Female: 230cm PMP/BS
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3.4 Threats

Multiple activities are potential sources of impacts on various Guiana dolphin local populations within the defined
Management Units. These activities were listed and discussed by expert researchers during the intersessional Workshop
held during the Latin American Society of Aquatic Mammals (RT) meeting in Peru, 2018. The survey resulted in 11
anthropogenic activities to which Guiana dolphins are exposed: fishing activities (gillnetting, trawling and longline
fishing) (P1); development of coastal infrastructure (DI); port activities (including dredging (DR); underwater explosions
(EX); vessel traffic (TE); environmental disasters (AA); mining (M); oil exploration (PG); aquaculture/fish farming
(MA); industrial activities (IN); agricultural activities (AG); nautical activities (AN); and nautical tourism (TU) (Fig. 4).
This list was used as a basis for assessing impacts and threats by Workshop participants, who evaluated the existing
studies that addressed the impacts and their potential effects on dolphins considering the study areas and the management

units proposed (see Annex E).
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Fig. 4. Map of anthropogenic activities potentially impacting Guiana dolphins identified for each management unit during the Workshop in 2019 (map

based on Annex B).

Human-induced mortality

MORTALITY RATES AND STRANDING EVENTS

In 1994, the Scientific Committee of the IWC urged that member states take steps to reduce incidental mortality of genus
Sotalia, while at the same time establishing better systems of recording and monitoring take levels (IWC, 1995). Since
then, impacts from anthropogenic activities and habitat loss have increased probably faster than the scientific knowledge

about their effects on population conservation status and viability.
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Presently, there are estimates of apparent survival rate only for specific populations such as Cananéia Estuarine Complex
(BRS/SE; Mello et al. 2019), Guanabara Bay (BRSEZ2; Azevedo et al. 2017) and Caravelas River (BRNE4; Cantor et al.
2012) in Brazil, and Gulf of Morrosquillo, Colombia (Dussan-Duque, 2013). More detailed information and studies come
from southeastern Brazil. While the Caravelas, Cananéia and Gulf of Morrosquillo mark-recapture studies estimated
relatively high survival rates (0.88, 0.86 and 0.95, respectively), in Guanabara Bay it was much lower (from 0.427 to
0.551, depending on the period). The latter observed a fast decline in the population, probably related to mortality and
not related to emigration (Azevedo et al., 2017). Guanabara Bay is a human-densely populated region and is

environmentally degraded, with different threats potentially contributing to this decline of the Guiana dolphin population.

Guiana dolphin is the cetacean species with the most significant number of stranding records in most Brazilian regions.
Carvalho et al. (2020) reported more than 4,500 strandings from Amapéa to Santa Catarina, from 1981 to July 2019.
However, even in the absence of direct evidence of injuries caused by human activities, suggestive marks of trauma have
been observed on live specimens (Nery et al., 2008; Azevedo et al., 2009; Flach, 2015 ) and stranded individuals (Rosso-
Londofio, 2010; Flach, 2015; Domiciano et al., 2016).

Information collected from stranding networks program between 2015 and 2019, recorded 832 Guiana dolphin carcasses
during daily beach monitoring, along approximately 1,500 km of the southeast and south Brazilian coast (data available
at http://simba.petrobras.com.br). Considering only fresh or in early decomposition carcasses (n=328), signs of fishery
interactions were seen in 42% (n=138) of them, but in some areas direct evidence of fishery interactions were observed
in almost 75% of the carcasses (see Fig. 4). Other negative interactions such as vessel collision, marine debris ingestion
and aggression are rare, but also recorded during necropsy (details provided in specific topics in this report). Additionally,
when analyzing all data combined, juvenile/calves stranded more frequently (~50%) than adults (33%) or undetermined
age classes (17%), and this proportion is similar for specimens with (juveniles=55.8%; adults=33.3%) or without
(juveniles=45.4%; adults=31.9%) suggestive marks of fishing interaction. However, in some areas, for example Sepetiba
Bay (BRSEZ2), sexually mature Guiana dolphins are the majority (56%) of carcasses recorded for dolphins with fishing
gear marks (Flach 2015; Bertozzi et al., 2020).

Fishery interations detected during necropsy - only fresh animals (code 2 & 3)

100%
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80% o
70%
60% 28 101
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Espirito Santo Rio de Janeiro S3o Paulo Parana Santa Catarina
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Fig. 4. Guiana dolphin carcasses with or without suggestive marks of fishery interactions detected during necropsies. The
analyzed individuals were found stranded along the Brazilian states of Espirito Santo, Rio de Janeiro, Sdo Paulo, Parana
and Santa Catarina, between 2015 and 2020. The number within columns indicates the absolute number of dolphins. Only
fresh and early decomposition stages were considered (codes 2 and 3, sensu Geraci and Lounsbury (2005).
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BYCATCH

Fisheries bycatch of marine mammals occurs throughout the Guiana dolphin distribution, but are poorly monitored.
Therefore, the impacts of bycatch on these populations are not well understood. The lack of data on fishing effort,
particularly for small-scale fisheries, bycatch rates, and which Guiana dolphin populations are affected remain as critical
barriers for assessing risks from individual fisheries or cumulative impacts from fisheries that overlap with the population

distribution.

Nevertheless, the high number of Guiana dolphins found stranded along the coast and information from the literature
indicate that the species is one of the most commonly bycaught small cetaceans in Brazilian coastal gillnet fisheries (Lodi
& Capistrano, 1990; Siciliano, 1994; Di Beneditto, 2003; Emin-Lima et al., 2008; Sidou, 2008, Meirelles et al., 2010;
Flach, 2015; Bertozzi et al., 2020). The same impact was reported for other regions in South and Central America (Vidal
et al., 1994; Barrios-Garrido et al., 2021; Bricefio et al., 2021). For example, in Colombia, at least six mortality events
related to entanglement in nets are reported yearly for the last five years (Trujillo, personal communication). Although
gillnets appear to be the most important fishery in terms of threats, interactions also include incidental capture in
recreational nets, and mortality in other types of nets, like artisanal longline and seine fisheries, the use of dynamite in
fishing operations, direct catches for meat consumption and bait, and competition anatomical parts for different purposes.
Bycaught Guiana dolphins comprise the main source of ‘religious and magic’ products that supply a lucrative market
throughout the North, Northeast and Southeast regions of Brazil, (Sholl et al., 2008; Siciliano et al., 2018), and at the

northern Maracaibo Lake System in Venezuela as well (Barrios-Garrido et al., 2021).

In general, few initiatives and experiments have been carried out on Guiana dolphins to mitigate fisheries interactions.
An experimental test with acoustic deterrents (pingers) was carried out in Iracema Beach, Fortaleza, Brazil, from 1996 to
1998 (Monteiro-Neto et al., 2004). Experiments with functional, dummy and control trials were tested in a sheltered area
where dolphin groups were monitored. The results suggested that functional pingers affect dolphin distribution, but side
effects in population parameters and its prey were not cited. In Southern and Southeastern Brazil, some fishing legislations
banned multifilament gillnets and regulated the mesh size and length of gillnets to reduce bycatch (INI-N°166/2007; INI-
N°12/20122); however, there is a lack of law enforcement and research studies to assess the effectiveness of these
legislations Currently, no bycatch assessment is being conducted focusing on Guiana dolphin populations, and few efforts

have been done to assess fishing effort and its spatial distribution, which preclude any impact and risk analyses.
The review contributions in understanding Guiana dolphin bycatch are summarised by management units in Table 3.

Summary by management units

BRS/SE

In the central coastal area of So Paulo state, Guiana dolphins represented 5.4% of the incidental capture records during
the over 20 years of monitoring artisanal fishing (Bertozzi et al., 2020). In the southern area in the same state, in Cananéia
Estuarine Complex, fisheries interactions were observed between 2004 and 2007 and Guiana dolphins represented 1.,5%
of small cetaceans bycatch (Sidou, 2008). In the Parana state, the monitoring of fisheries recorded the incidental capture
of 45 Guiana dolphins between 1997 and 1999 (Rosas, 2000). In the same region, between 2007 and 2012, 155 individuals

2 https://www.icmbio.gov.br/cepsul/legislacao/instrucao-normativa/345-2007.html
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were found stranded on the beaches, with ~ 61% of the animals necropsied showing signs of fisheries interactions
(Domiciano et al., 2016).

BRSE2

In Sepetiba Bay, RJ, a total of 371 Guiana dolphin carcasses were collected, and amongst the fresh animals (n = 91),
almost 2/3 presented interactions with fishing activities, 21 (23%) as bycatch and 38 (42%) showing evidence of
interaction with fishing gear. Gillnet monofilament and multifilament marks were visible on the maxilla and mandibles,
dorsal, pectoral, and caudal fins of Guiana dolphins. Also, some dolphins showed marks from previous interactions with

fishing gear, where the wounds had healed, evidencing the significant threat from gillnets fishing (Bertozzi et al., 2020).
BRSE1

In the region of Atafona, north of Rio de Janeiro state, Guiana dolphin has historically represented one of the species
most vulnerable to fishing activities. In 1987 and 1988, Lodi and Capistrano (1990) recorded the incidental capture of 33
specimens; later, between 1989 and 1996, Di Beneditto et al. (1998) registered 78 individual incidental captures. Between
2001 and 2002, monitoring of 374 sets of gillnets resulted in the bycatch of 20 individuals (Di Beneditto, 2003).

BRNE (1-4)

In the northeast of Brazil, an ethnobiology study carried out in Pernambuco state showed that 44% of the fishermen
confirmed that they have incidentally captured Guiana dolphins, but the mortality rate and the threat to the population are
still unknown (Aradjo, 2008). For Ceara state (BRNEL), mortality due to incidental captures was estimated at 4 to 11
individuals per year (Monteiro-Neto et al., 2000). In the same state, Meirelles et al. (2010) reported 30.6% of stranded
carcasses (n=49) with evidence of fishery interaction. Confirmed events were related to driftnet, surface gillnet and beach
seine. In Rio Grande do Norte state (BRNEZ2) the mortality recorded for small-scale fisheries was 29 individuals over
three years (Attademo, 2007). Fishers from Ilhéus in Bahia State informed that Guiana dolphin is the most frequent victim
of fishing nets among cetaceans: 12 out of 35 fishermen interviewed reported cases of bycatch of the species (Seminara
et al., 2019).

BRNO

The mortality of Guiana dolphins by interactions with small-scale fisheries was evaluated in Para, from August 2006 to
May 2007, and 166 Guiana dolphins were captured; an average of 5.35 animals per fishing set (Emin-Lima et al., 2008).

This number is larger than recorded for other regions of Brazil.

Furthermore, Guiana dolphins can be severely injured due to trauma related to net entanglements resulting in partial or
complete amputations and deformations. In Sepetiba Bay-RJ, 5% of the dolphins from the photo-identification catalog,
show dorsal fin injuries from fishing gear interactions (Flach, 2015). Remains of nylon, gillnets were found around the
body of Guiana dolphins (Azevedo et al., 2009; Domiciano et al., 2016). As cited by Rosas et al. (2010) this might result
in severe injuries and traumas, high stress levels and secondary mortality, which goes unaccounted for Guiana dolphins
(\Van Bressem et al., 2007).
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BYCATCH AND INTENTIONAL CAPTURES — VENEZUELA CASES

Historically, in Maracaibo Lake System there has been a use of Guiana dolphins when incidentally captured (Barrios-
Garrido et al., 2015). The meat is used for human consumption or as bait for shark fishing (Ramirez, 2005; Sanchez and
Bricefio, 2017; Barrios-Garrido et al., 2021; Bricefio et al., 2021). Key-informants claimed that in some villages, Guiana
dolphin meat (and other aquatic bushmeat as manatees, crocodiles, freshwater and marine turtles) is especially consumed
during the Easter period as a religious ritual. This practice is related to Christian custom to avoid ‘red meat’ (Barrios-
Garrido et al., 2021).

In the Maracaibo Lake System, Guiana dolphin interacts with multiple artisanal fisheries, such as:

- Longlines: two different types of longline gears, one to capture sharks, rays, and catfishes (Barrios-Garrido et
al. 2017); and another longline to capture blue crabs - Callinectes spp. (Barrios-Garrido et al., 2021);

- Varied artisanal gillnets (Espinoza-Rodriguez et al., 2019);

- Artisanal seine fishery (Barrios-Garrido et al., 2021).

Between 2007 and 2013, in only one artisanal fishing port, the total annual take was estimated at 15 animals/year (Barrios-
Garrido et al., 2021). However, from 2010 to 2013, there has been an increase in beached individuals of Guiana dolphins
in Lake Maracaibo with signs of anthropogenic injuries, such as marks of fisheries interactions. The bycatch rates were
estimated per region (North, Center and South of the Lake Maracaibo) for 3 to 5 months (Bricefio et al., 2021; see Table
3).

Additionally, direct hunting has been reported, and between July 2019 and January 2020, about 100 individuals were
captured for consumption. These data have been collected through interviews conducted at the main fishing ports and
with local informants. In a single hunting event in the north of the lake in January 2020, 17 animals were killed and
consumed, including pregnant females (Bricefio, pers. comm.). Considering the data collected between 2016 and 2020,
bycatch and directed hunting mortality is estimated at around 180 individuals/year, one of the highest rates in the species'

entire distribution (Bricefio et al., 2021; Sanchez and Bricefio, 2017).
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Fig. 5. Guiana dolphin bycaught in southern Brazil (A.) and probably caught to use the meat, in Maracaibo Lake in

Venezuela (B). Images©: A. UFPR/Brazil and B. Yurasi Bricefio/Venezuela.

Table 3

Summary of the current knowledge on fisheries interactions and Guiana dolphin bycatch.
Information was collected from stranding events and interviews with fishermen.

% of carcasses or

Location Years  Fishing gear bycatch rates* Seasonal capture Information from
Venezuela
i X _ . Lo No seasonal difference
Maracaibo Lak?\’/(l‘z"’l\‘jlslf)cemral coast) 2018-20 Gillnet 21 individuals/year detected Bricefio et al. (2021)
Artisanal s No seasonal difference
2011-12 longline 5 individuals/year detected Dglgado-Qrtega (2012)
Barrios-Garrido et al. (2021)
Maracaibo Lake, Zulia state (southern - o No seasonal difference o
portion) — (VEML)( 2016-20 Gillnet 144 individuals detected Bricefio et al. (2021)
36 individuals/year Séanchez and Bricefio (2017)
91 individuals registered*
Wet Barrios-Garrido et al. (2021a)
_ ) 2007-13* 15 individuals/ year (only et season
Maracaibo I;ta.ke, Zulia Es'atl_e (northern Gillnet one artisanal port)* Bricefio et al. (2021)**
portion) — (V! ) 201720+ (Aug.-Nov.)I
. *No seasonal
2005%** 52 individuals** difference Sanchez and Bricefio (2017)**
Ramirez (2005)***
17individuals/ year**
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30 individuals that

year***
Brazil
North
Par4d — (BRNO) 2006-07 Gillnet 166 individuals No seasonal difference Emin-Lima et al. (2008)

5.35 individuals/sets

Northeastern Brazil
4-11 individuals/year

Cearad (BRNEL) 1992-98 (30°) Spring Monteiro-Neto et al. (2000)
Ceara (BRNE1) 1992-2005 Gillnet a_nd 30'6% .Of. stranded Winter and spring Meirelles et al. (2010)
beach seine individuals
Southeastern Brazil
North of Rio de Janeiro (BRSE1) 1987-88 Gillnet 33 individuals® - Lodi and Capistrano (1990)
North of Rio de Janeiro (BRSE1) 2001-02 Gillnet 0.031 (km of net.day)® No seasonal difference Di Beneditto (2003)
~33% of stranded

North of Rio de Janeiro (BRSEL) 2001-07 Gillnet individuals have signs of ~ Winter and spring Moura et al., 2009

fishery interaction

371 carcasses or 30.9
individuals/year

Sepetiba Bay, Rio de Janeiro (BRSE2)  2005-16 Gillnet ~ From 91 fresh carcasses) N seasonal difference 12N (2015 Bertozzietal,
23% (n = 21 were 2020)

entanglement and 42%
(n=38) have signs of
fishery interaction
Central Séo Paulo State (BRS/SE) 1999-2021 Gillnet 19 individuals Not evaluated Bertozzi, pers. comm.
South of Séo Paulo State (BRS/SE) 2004-07 Gillnet 18 individuals Not evaluated Sidou (2008)

Southern Brazil

Parana (BRS/SE) 1997-99 Gillnet 45 individuals - Rosas (2000)
~39% of stranded

Parana (BRS/SE) 2007-09 Gillnet individuals have signs of ~ Winter and spring Roso-Londofio, 2010
fishery interaction
~61% of stranded

Parana (BRS/SE) 2007-12 Gillnet individuals have signs of - Domiciano et al., 2016
fishery interaction

Babitonga Bay, Santa Catarina (BRS/SE) Gillnet - Spring and summer Pinheiro & Cremer, 2003

Baia Norte, llha de Santa Catarina -

Santa Catarina (BRS/SE) 1983-2014 97 individuals Fall and Winter Vianna et al., 2016

*Percentage of carcasses found with evidence of bycatch; dash = not available.

Environmental concerns

CHEMICAL CONTAMINANTS

The Guiana dolphin is a marine ecosystem sentinel, as this species is susceptible to environmental changes, and spatial
and temporal pollution signals from the environment can be detected throughout their life history (Lailson-Brito et al.,
2010; 2012). Guiana dolphins are exposed to a range of human-induced impacts that include persistent environmental
pollution and emerging diseases. Its coastal distribution, high residency and site fidelity, high trophic level and long
lifespan of about 30 years complicate exposure to these pollutants and disturbances (Bisi et al., 2012; Azevedo et al.,
2004). The species can present high xenobiotic concentrations exhibiting bioaccumulation and biomagnification potential,
including several metals and persistent organic compounds. These processes have been reported for populations in both
south and southeastern Brazil (Kajiwara et al., 2004; Lailson-Brito et al., 2010; 2012; Yogui et al., 2003). Many of these
contaminants can lead to harmful health effects, such as hormonal cycle alterations and immunosuppressant
consequences. Although the Guiana dolphin is the most studied Brazilian coastal delphinid regarding contaminant
bioaccumulation, the vast majority of investigations have been carried out in the southeastern region, and no studies

concerning Guiana dolphin populations from other countries along its distribution range are available.
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Trace elements

Most studies published regarding trace element levels in Guiana dolphins have been carried out in southeastern Brazil,
mainly along the coast of the state of Rio de Janeiro (BRSE1 and BRSE2), while studies are still scarce in other Brazilian

regions (see Table 4). No studies have been published regarding trace elements in other countries where the species occur.

The highest mercury concentrations have been reported in specimens from Rio de Janeiro, ranging from 0.17 to 132 pg.g°
Lwet weight (w.w) in liver tissue (Lailson-Brito et al., 2012; Lemos et al., 2013). The Guanabara Bay population exhibited
the highest mean concentration, of 19.9 pg.g™ w.w. (Lailson-Brito et al., 2012). This study found a positive correlation
between mercury concentrations and total length, probably due to bioaccumulation processes, a pattern widely reported
in marine mammal assessments worldwide (Lailson-Brito et al., 2012). In the south/southeast region of Brazil, a single
study analyzed individuals collected from the south coast of the state of Sdo Paulo to the north coast of the state of Parana
(BRS/SE), reporting similar values to those reported for Guanabara Bay, ranging between 1.4 and 380 pg.g™* dry weight
(d.w.; 0.35 to 95 pg.g* w.w.; Kunito et al., 2004). The only two studies published in the north and northeastern regions
of the country reported the lowest Hg concentrations in Guiana dolphins, ranging between 0.10 and 29.5 pg.g™* w.w. in
the liver of individuals from Ceara (Monteiro-Neto et al., 2003) and between 0.07 and 0.79 pg.g* w.w. in the muscle of
individuals from Amapa (Moura et al., 2012a). In a preliminary study conducted in the south of Maracaibo Lake
(Venezuela), mean Hg concentration of 2.96 + 0.16 pg.g™* w.w. in the liver (n=2) and 0.69 + 0.01 pg.g* w.w. in the

muscle (n=6) were detected (Yurasi Bricefio, pers. comm.).

Also, in a recent study, it was investigated the change in mercury distribution and its body burden in Guiana dolphins
from Sepetiba Bay (RJ) affected by a morbillivirus infection, with evidence of methylmercury (MeHg) intoxication in
the species (Manhdes et al., 2021). The comparison of the distribution of MeHg in tissues among animals collected before
and during an unusual mortality event associated with morbillivirus infection suggests that the observed muscle loss leads
to the redistribution of MeHg through the bloodstream, which results in rapid entry into other organs/tissues, like the liver
(Table 4; Manhaes et al., 2021). The authors suggested that this rapid entry could compromise the detoxification process,
increasing the chances of MeHg poisoning by the animals. Thus, mercury contamination in the Guiana dolphin may be

potentially negative in the health of the species associated with infectious diseases.

Investigations on the bioaccumulation of other trace elements, such as cadmium (Cd) and lead (Pb), are even scarcer in
Guiana dolphin, with varying values (see Table 4). In northeastern Brazil, two studies reported Cd values ranging from
<0.002 pg.gt w.w. in liver to 4.1 pug.g™* w.w. in kidney (Korn et al., 2010; Monteiro-Neto et al., 2003). Most studies have
been carried out along the coast of Rio de Janeiro state, with Cd concentrations ranging from <0.047 pg.g™* w.w. in the
liver of specimens from the northern region (BRSE1) to 3.29 pg.g™* w.w. in the kidney of individuals from the central-
southern region of the state (BRSE2) (Dorneles et al., 2007; Lemos et al., 2013). Between the south coast of S&o Paulo
and the north of Parana state (BRS/SE), Cd concentrations ranged from 0.19 to 2.9 pg.g™ d.w. in liver (Kunito et al.,
2004). Regarding lead (Pb), only four published articles are available, with the highest mean concentration reported in

the liver of dolphins from Cananéia, Sdo Paulo state (3.2 pug.g™* w.w.; Salgado et al., 2018).

Metals may display a particular behavior of internal subcellular compartmentalization, altering their bioavailability and
biochemical effects. Assessments in this regard, however, are extremely scarce for marine mammals, especially Guiana
dolphins. The only report to date on subcellular metal compartmentalization in Guiana dolphins was recently published
(Hauser-Davis et al., 2020). This study evaluated Cd, Hg and Pb compartmentalization in three subcellular fractions of

Guiana dolphin kidney and liver samples from the Regifo dos Lagos area, Rio de Janeiro state (BRSE1). Differential
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metal-detoxification mechanisms were observed for all elements, although detoxification by metallothionein, the main
metal detoxification route in most organisms, was postulated for only Pb in liver, which may reduce its toxic effects,
while kidney Pb contents were mostly stored in non-bioavailable form. Cd and Hg were poorly associated to
metallothionein, and mostly present in the insoluble fraction, indicating low bioavailability. Regarding Hg, a previous
study has already shown that Guiana dolphin is capable of carrying out the methylmercury detoxification process in

hepatic tissue via mercury selenide formation (Lailson-Brito et al., 2012).

Persistent organic pollutants

Most published studies concerning persistent organic pollutants (e.g. organochlorine compounds and organobromine
compounds) in Guiana dolphins have been carried out in southeastern and southern Brazil (Alonso et al. 2010; Dorneles
et al., 2010; Kajiwara et al., 2004; Lailson-Brito et al., 2010; Lavandier et al., 2015; Yogui et al., 2011; Yogui et al.,
2003,), except one carried out in the northeastern region (Santos-Neto et al., 2014). No studies have been published

regarding trace elements in other countries.. See Table 5 for details.

Regarding organochlorine compounds, the highest PCB concentrations were reported for Guiana dolphins from
Guanabara Bay (BRSE2) (RJ; 6.7-99.0 ug.g* lipid weight; Iw; Lailson-Brito et al., 2010), a highly industrialized area.
The highest DDT concentrations and its metabolites were recorded in specimens obtained from areas under greater
agricultural influence, on the coast of Sdo Paulo and Parana states (BRS/SE) (0.54-150 pg.g™* | w; Alonso et al., 2010;
Kajiwara et al., 2004; Lailson-Brito et al., 2010; Yogui et al., 2003). The lowest concentrations for both PCBs and DDTS,
have been reported in animals sampled along the coast of Ceara (BRNEL), with mean values of 1.1 pg.g™* Iw and 0.3
ug.g* lw, respectively (Santos-Neto et al., 2014). Other chlorinated pesticides (HCH and its isomers, HCB and Mirex)

bioaccumulated in lower concentrations in Guiana dolphins in all studies (see Table 5).

Studies on the bioaccumulation of organobrominated compounds (polybrominated diphenyl ethers - PBDES) in Guiana
dolphins are quite scarce and without any standardization regarding the analyzed tissue (subcutaneous adipose tissue,
liver and muscle) (Dorneles et al., 2010; Lavandier et al., 2015; Yogui et al., 2003; see Table 6). Thus, it is difficult to
compare study results, which limits the understanding of the bioaccumulation potential of these compounds in Guiana
dolphins along the entire species distribution.

Contaminants of Emerging Concern

Only two studies have been published regarding emerging organic contaminants pyrethroid insecticides and Ultra-Violet
filters (UVF) in Guiana dolphins, both with Brazilian samples (Alonso et al., 2015; Vidal et al., 2020; Table 6). The first
proved maternal transfer by lactation and gestation in mother-fetus pairs from Sepetiba Bay (RJ; BRSE2)) and Canoa
Quebrada (CE; BRNE1). This study found the highest concentration of sunscreen ingredients (UV filters analyzed:
octocrylene, ethylhexyl methoxycinnamate, 4-methylbenzylidene camphor, 2-ethylhexyl-4-dimethyl-aminobenzoate) in
the biota around the world (up to 10,475 ng/g lw). Fetal samples from Guiana dolphins contained higher levels of
pyrethroids in blubber than their respective mothers, and the opposite was true for UVF in muscle samples. As in the
prenatal period, organ growth and development is at its maximum vulnerability rate, fetal exposure to this several
insecticides and chemical sunscreen agents may result in adverse teratogenic effects in calves (Alonso et al., 2015). The
second study was conducted in hepatic tissue of Guiana dolphins from six Brazilian states, analyzing pyrethroids in the

liver of adults for the first time (Vidal et al., 2020). Permethrin was the predominant compound and the total
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concentrations of pyrethroids presented the highest concentration (5,918 ng/g Iw) in specimens from Ilha Grande Bay
(RJ; BRSEZ2) and the highest median in individuals from the state of Espirito Santo (BRSE1) (568 ng/g Iw, Vidal et al.,
2020). As both classes of compounds (synthetic pyrethroid insecticide and active ingredients of sunscreen products)
proved to be risk factors for cancer, immunodeficiency, endocrine disruptors and reproductive abnormalities, the
concentrations of pyrethroids and UVFs detected in these studies are of concern for the species in Brazilian waters (Alonso
et al., 2015, Vidal et al., 2020).

Table 4

Mean+SD, minimum and maximum concentrations of total mercury (HgT), cadmium (Cd) and lead (Pb) in Guiana dolphin (Sotalia
guianensis) from the Brazilian coast. The concentrations were expressed as pg.g™* wet weight.

THg Cd Pb
Regions References
N Liver Muscle Kidney Liver Muscle  Kidney Liver Muscle  Kidney
Brazil
Northern
. Moura et al.
Amapa (BRNO) 27 - 0.4+0.16 - - - - - - (2012a)
0.07-0.79
Northeastern
. Monteiro-Neto et
Ceara (BRNE1) 11 4.62 - 124 0.22 0.78 0.11 - 0.11 al. (2003)
0.10-29.51 0,06-5,63 0,01-1,32 0.01-4.09 0.10-0.12 0.11-1.28
Bahia (BRNE4) 3 - ; - <000212 49 210331 004036 002 2%l Kometal (2010)
Southeastern
North coast of
Rio de Janeiro 29 8.67¢ - - - - - - - - Kehrig et al. (2008)
(BRSE1) 0.84-87.92
N_orth coast.of Carvalho et al.
Rio de Janeiro 6 9.98 0.73 - 0.34 0.10 - - - - (2008)
(BRSE1) 1.10-21.7  0.34-1.42 0.18-0.56 0.07-0.18
North coast of
Rio de Janeiro 19 27.8+24.72 - - 0.412 - - - - - Seixas et al. (2009)
(BRSE1) 3.60-72.98 0.01-1.48
North coast of Moura et al
Rio de Janeiro 20  1.07+0.35 - - - - - - - - (2012b) ’
(BRSEL) (0.2-1.66)
North coast of
Rio de Janeiro 11 1544201 - :882177 - - - - Lemos et al. (2013)
(BRSE1) 0.17-58.77 paty
0.97
North coast of
Rio de Janeiro 21 - 3.28+1.69? - - - - - - - Kehrig et al. (2013)
(BRSE1)
North f 41+2.8 0.6+0.1
orth coast o 14 (Immature) (Immature) - - - - - - - Kehrig et al. (2016)
Rio de Janeiro 127+71 13+03
(BRSEL) (mature)  (Mature)
North coast of Bantista et al
Rio de Janeiro 28 - 391#216° - - - - - - - p(2016) :
(BRSE1)
Guanabara Bay, Lailson-Brito et al.
RJ (BRSE2) NI 17.44 ) ) ) ) ) ) ) ) (2002)
Guanabara Bay, 19 ) ) ) ) ) ) ) Lailson-Brito et al.
RJ (BRSE2) 19.9+32.3 (2012)
(0.3-132)
Guanabara Bay, .
RJ (BRSE2) 12 - 0.9+0.65 - - - - - - - Bisi et al. (2012)
Sepetiba Bay, -
RJ (BRSE2) 42 - 0.3+0.33 - - - - - - - Bisi et al. (2012)
Sepetiba Bay, o, ) ) ) ) ) ) Manhées et al.
RJ (BRSE2)** 5.7£11.3 1.0+£0.8 (2021)
(0.1-64.8) (0.04-3.0)
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Sepetiba Bay, 20 Manhaes et al.

RJ (BRSE2)*** 10.5+£36.9 0.8+0.8 - - - - - - - (2021)
(0.1-153)  (0.02-2.5)

Ilha Grande bay, a a .

RJ (BRSE2) 6 88%21* 1.9+0.8 - - - - - - - Seixas et al. (2014)

gg?gg‘ggbay' 9 - 068£0.22 - - - - - - - Bisi et al. (2012)

Central-south

area of Rio de 5 ) B ) B } ) ) ) Dorneles et al.

Janeiro 1.18£1.10 (2007)

(BRSE2) 0.04-3.29

Séao Paulo State

and Parana .

State* 20 771072 - - 0.65+0.75% - 0.07+0.053% - - Kunito et al. (2004)

(BRS/SE) (1.4-380) (0.19-2.9) - 0.028-0.19

Cananéia, SP Salgado et al.

(BRS/SE) 21 - - - - - R - (2018)
<LD-9.62

NI: data not informed; *authors did not differentiate individuals from the two states; **samples from individuals collected before the unusual mortality
event; ***samples from individuals collected during the unusual mortality event 2values expressed as dry weight; #median values; °n=1; DL= limit of
detection; dash= not analyzed

Table 5

Mean+SD, minimum and maximum concentrations of the organochlorine compounds (£PCB, £DDT, 2HCH, HCB e Mirex) in blubber of Guiana
dolphins (Sotalia guianensis) from the Brazilian coast. The concentrations were expressed as pg.g™ lipid weight.

Regions N 2PCB 2DDT YHCH HCB Mirex References
Brazil
Northeastern
North region of Ceara (BRNE1) 4 2.23+1.17 0.33+0.26 NA 0.02+0.02 0.0840.04 Santos-Neto et al. (2014)
0.02-3.85 0.006-0.63 0.003-0.04 0.02-0.12

Metropolitan region of Ceard (BRNE1) 8 7.35+6.27 1.11+0.66 0.04+0.01 0.007+0.004 0.09+0.03 Santos-Neto et al. (2014)
0.04-17.3 0.06-1.91 0.04-0.05 0.002-0.01 0.04-0.15

South region of Ceara (BRNEL) 13 1.1241.32 0.30+0.28 0.03+0.03 0.07+0.05 0.07+0.05  Santos-Neto et al. (2014)
0.03-0.82 0.003-0.82  0.005-0.08 0.02-0.16 0.02-0.16

Southeastern
Guanabara Bay, RJ (BRSE2) 12 34.8+26.3 7.946.9 NA 0.046+0.04 NA Lailson-Brito et al. (2010)
6.7-99.2 2.1-21.5 <0.004-0.11
Sepetiba Bay, RJ (BRSE?2) 5 12.3+11.7 3.9+3.9 NA 0.029+0.028 NA Lailson-Brito et al. (2010)
1.7-25.5 0.65-9.99 0.013-0.08
Ubatuba, SP (BRS/SE) 3 47.78 34.03 0.07 0.11 1.26 Alonso et al. (2010)
(25.87-66.03) 16.91-48.08  0.06-0.07 (0.08-0.14) 0.57-1.87
Baixada Santista, SP (BRS/SE) 3 39.69 36.98 0.09 0.12 0.76 Alonso et al. (2010)
27.86-61.34 24.57-55.91 0.03-0.21 0.07-0.17 0.24-1.04
Cananéia, SP (BRS/SE) 9  461#£331 359468 0.016£0.02 0.015£0.009 0.15+0.08 Yogui et al. (2003)
0.2-9.22 0.54-125 <0.003-0.04 0.01-0.32
Séo Paulo state (BRS/SE) 1 1.97 5.87 0.011 0.067 0.046 Yogui et al. (2010)
Séo Paulo and Parana states* (BRS/SE) 26 1.3-79 1-150 <0.001-0.061 0.0016-0.40 NA Kajiwara et al. (2004)
Southern NA NA
Paranagua E(SéUSQP;EgompleX, PR 15 4644 5.745.8 NA 0.0410.040 NA Lailson-Brito et al. (2010)
0.76-14.3 0.98-23.5 <0.004-0.16

*authors did not differentiate individuals from the two states; NA=not analysed.

Table 6

Mean+SD, minimum and maximum concentrations of the organobrominated compounds (XPBDE) in Guiana dolphins (Sotalia guianensis) from the
Brazilian coast. The concentrations were expressed as pg.g lipid weight.

Local N Sex PBDE Reference
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Blubber Liver Muscle
BRSE1
North-central region, RJ 10 M/F NA 53* NA Quinete et al. (2011)
North-central region, RJ 3 F NA 0.20+0.12 0.10+0.06  Lavandier et al. (2015)
(0.07-0.29) (0.03-0.14)
North-central region, RJ 5 M NA 0.12 £ 0.045 0.06+£0.02  Lavandier et al. (2015)
(0.07 -0.17) (0.04-0.08)
Metropolitan region and ‘Regido dos Lagos’, RJ 6 F NA 0.16 +0.15 NA Dorneles et al. (2010)
(0.01-0.45)
Metropolitan region and ‘Regido dos Lagos’, RJ 13 M NA 0.67 £0.43 NA Dorneles et al. (2010)
(0.26-1.62)
BR S/SE
Séao Paulo state 4 F 73.2+79.1 NA NA Yogui et al. (2011)
S&o Paulo state 5 M 59.5+47.1 NA NA Yogui et al. (2011)
M: male; F: female; *values expressed wet weight; NA= not analysed.
Table 7

Minimum and maximum U.V. filter (UVF) and pyrethroid (PYR) concentrations (ng/g lw) in Guiana dolphins from Brazilian coast.

Local Age class Tissue N 2 UVF SPYR Reference
Rio de Janeiro (BRSE1) mother blubber 2 nd - 505 40-135 Alonso et al. (2015)
muscle 2 1,405-10,475 265-620
Fetus blubber 2 nd-32 57-58
muscle 2 280-355 55-91
Cearad (BRNEL) Mother blubber 1 67 16
muscle 1 1810 570
Fetus blubber 1 34 22
muscle 1 365 67
Cearad (BRNEL) Adults liver 4 NA 75-648 Vidal et al. (2020)
Rio Grande do Norte (BRNE2) Adults liver NA 180-481
Espirito Santo (BRSEL) Adults liver 4 NA 244-1242
Rio de Janeiro (BRSE2) Adults liver 34 NA 4-5918
Parana (BRS/SE) Adults liver 3 NA 57-168
Santa Catarina (BRS/SE) Adults liver 1 NA 469

nd - below mLOD; NA= not analysed; CE- Ceara; RN- Rio Grande do Norte; ES- Espirito Santo; RJ- Rio de Janeiro; PR- Parand; SC- Santa Catarina.

MARINE DEBRIS

A systematic beach monitoring program (PMP-BS) recorded 832 individuals stranded on beaches in southern and

southeastern Brazil (BRS/SE) and debris were observed in four of 328 Guiana dolphins following necropsies. These

interactions include ingestion and entanglement. On several occasions, Guiana dolphins have been recorded entangled in

discarded artisanal longlines in the Maracaibo Lake (VEML), specifically in fishing gear designed to capture Blue crabs

(Callinectes spp.) (Barrios-Garrido, et al., 2021). In the state of Ceara (BRNE1), there is an ongoing study focusing on

the detection of microplastic in gastric contents of Guianan dolphin.

NOISE POLLUTION AND COLLISIONS

In general, noise pollution can cause behavioral and physiological changes in marine mammals, including increased

respiratory rate (Buckstaff, 2004; Purser et al., 2016), hearing injuries caused by high-intensity noise (Nachtigall et al.,
2003; Kastak et al., 2005; Lucke et al., 2009; Mooney et al., 2009), habitat evasion (Richardson et al., 1987; Bryant et al.,

1984; Anderwald et al., 2013), increased chances of collisions with vessels (Gerstein et al., 2006) and temporary changes
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in the frequency, duration and sound level of vocalizations (NRC, 2005). Still, the investigation of noise levels effects on

Guiana dolphin habitats is scarce through most of the species distribution.

Some studies have been published on the frequency range of Guiana dolphins), along the entire species distribution (Tab.
8; Annexx C). Regarding acoustic recording systems, so far, there is no standardization between studies for the upper
sound frequency limit. Equipment with an upper-frequency limit under 48 kHz might underestimate the whistle repertoire
of the Guiana dolphin (May-Collado and Wartzok, 2008), therefore not allowing accurate comparisons between different
populations' acoustic repertoire. Still, Melo-Santos et al. (pers.comm.), compared Sotalia dolphins acoustic repertoire
along most of the distribution of the genus. They used state-of-the-art- acoustic analysis to control for differences in
recording systems and robust community ecology tools to compare repertoire sizes and diversity between the two Sotalia
species along 16 sites in Latin America. Results from this study will be published soon.

Table 8
Frequency range of Guiana dolphin whistles by study areas.

Minimum Maximum
Frequency Frequency
Management .
uniits (MUs) Study area (kHz) (kHz) Reference Sampling rate
min. max. min. max.
- Deconto and Monteiro-
Cananéia Estuary - SP 1.89 37.2 441 44.6 Filho (2017) 96 kHz
Guaraquegaba Bay - Deconto and Monteiro-
BRS/SE PR 2.42 44.3 4.83 46.9 Filho (2013,2017) 48 kHz, 96 kHz
Paranagué Estuarine Acoustic Monitoring
Complex - PR 2.91 405 9.63 518 PBAJ/APPA, 2017 and 2018 96 kHiz
. Andrade et al. (2014) and
Sepetiba Bay - RJ 1.85 24 3.36 44.9 Maciel (2020) 48 kHz
BRSE2 Guanabara Bay - RJ 1.7 25.8 42.7 66.7 Andrade et al. (2015) 96 kHz
. Flat frequency response of
Guanabara Bay - RJ 11 26.5 5.7 46.2 Bittencourt et al. (2016) 5Hz to 30 kHz
BRSE1 Bevenente Bay -ES 351 35 7.95 37.6 Moron et al. (2019) 96 kHz
Cara"e'aé WAV 139 222 35 239 Garcia (2009) 24 kHz
BRNE2 1.Martins et al. (2016)
. i . , .
District of Pipa - RN 0.42 28.2 19.6 475 2. Albuquerque and Souto L 2,4 kHz and
2: 40 kHz
(2013)
BRNE1 Fortaleza -CE 244 203 126 238 Aze"edo(gggg)/a” Sluys 24 KHz
Maracaibo Lake Barrios-Garrido et al.
VEML System - Venezuela 531 16 7.81 20.9 (2016) 24 kHz
1. May-Collado and
CCcoL Costa Rica 14 37.8 3 48.4 Wartzok (2009), 250 kHz
2. May-Collado (2013)
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Summary by country

COSTARICA

Four studies have been published on the acoustic repertoire of Guiana dolphins in Costa Rica, with one describing the
acoustic habitat. Guiana dolphins are only found in the coastal waters within the Gandoca-Wildlife Refuge, in southern
Caribbean coast of Costa Rica. May-Collado et al. (2008) describe the environmental noise levels of Gandoca-Manzanillo
between 90 dB at 14 kHz and 110 dB at 2 kHz. May-Collado and Wartzok (2009) suggested that high noise levels at low
frequencies in this area may select for high-frequency communicative signals. Melo-Santos G. (pers. comm.) found that
the Guiana dolphins from Costa Rican produce whistles with some of the highest frequencies compared to other Guiana
dolphin populations. However, it is important to highlight that due to lack of funding since 2007, researchers have not
been able to return to this area. Given the rapid increase in the tourism industry in this region, it is crucial to reassess the

acoustic habitat of this dolphin population to measure current risks.

BRAZIL

Four studies have been published regarding the impact of noise pollution on the acoustic behaviour of the Guiana dolphin
in Brazil: (i) one in Guanabara Bay, Rio de Janeiro State - BRSE2 (Bittencourt et al., 2017); (ii) one in Cananéia, So
Paulo State - BRS/SE (Resende, 2008); (iii) one in Caravelas Estuary, Bahia State - BRNE4 (Pais et al., 2018); and (iv)
one in the district of Pipa, Rio Grande do Norte State — BRNE2 (Martins et al., 2008).

Along the coast of Rio de Janeiro State, there are varied noise conditions to which Guiana Dolphin populations are
exposed (Bittencourt et al., 2020). Guanabara and Sepetiba Bays (BRSE?2) are greatly influenced by vessel distribution,
with shipping areas presenting the highest noise levels (Bittencourt et al., 2014 and 2020; Maciel, 2020). Ilha Grande Bay
(BRSE2) shows the most well-preserved acoustic habitat along the coast of this State, but it shows vulnerability to noise
from tourist activities, as well as shipping (Bittencourt et al., 2020). In this region, marine protected areas, such as APA
de Guapi-Mirim and ESEC Tamoios, have shown low noise levels compared to other surrounding areas, indicating that

they might filter the noise and play an important role in conserving adequate soundscapes for Guiana Dolphins.

Shifts in whistle acoustic parameters have been suggested due to high underwater noise in some of these studies.
Bittencourt et al. (2017) in BRSE2 found that Guiana dolphins increased their whistling rate and produced whistles of
shorter duration. On the other hand, Martins et al. (2018) reported a reduction in the number of clicks in noisy conditions.
Stutz Reis (2013) observed different responses in Bevenuete Bay, in Espirito Santo State (BRSE1), where Guiana
dolphins produced longer whistles in a noisy habitat.

In general, published and unpublished data (grey literature) from different areas along the Brazilian coast highlighted
potential communication masking of Guiana dolphin acoustic signals in noisy areas (Domit et al., 2018; Resende, 2008;
Pais et al., 2018; Martins et al., 2018; Alburquerque & Souto, 2013, Rossi-Santos, pers. comm.). In a recent study, 20
years of acoustic data were analysed for the Guiana dolphin population from Sepetiba Bay, Rio de Janeiro State (BRSE2).
Changes in the spatial and temporal structure of Guiana dolphin repertoire potentially have been induced by noise
pollution. In general, whistle diversity, duration, and emission rate decreased significantly through the years, whereas
maximum and minimum frequencies increased. Guiana dolphins emitted longer and more complex whistles in quieter
habitats (Maciel, 2020).
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In Babitonga Bay, Santa Catarina (BRS/S), the soundscape and the highest noise intensity were recorded in the two port
areas' vicinity. The results show a dense noise range predominant between 1 and 15kHz, but it can extend up to 35kHz,

with intensity ranging from 107 to 148dB along the year (Holz, 2014).

VENEZUELA

In the case of Venezuela, Barrios-Garrido et al. (2016) found that the significant amount of ambient noise produced by
boats, ships, and tankers for the transportation of tourists, goods, and oil products may be affecting the whistle structure
of Guiana dolphin in the southern portion of the Gulf of Venezuela, specifically between Zapara Island and San Bernardo
Bay. A similar scenario is likely occurring in the other two populations within the Maracaibo Lake System (e.g. Western-
Center of the Maracaibo Lake, and Catatumbo River mouth) (Barrios-Garrido et al., 2021). Indeed, there are unpublished
data collected from these areas that may coincide with this previous evidence. Further research is needed to evaluate this

environmental stressor in the Orinoco River.

COLOMBIA

In Colombia, the distribution of Guiana dolphins overlaps with ports, so the potential for negative interaction exists but

has not been measured hitherto (Trujillo, pers. comm.).

DOLPHIN WATCHING AND RECREATIONAL NAUTICAL TOURISM ACTIVITIES

Nautical tourism activities are an increasingly significant threat to marine mammals worldwide, amounting to a billionaire
industry (O'Connor et al., 2009). Nautical tourism is a significant economic activity along South and Central America;

however, few studies have investigated the potential impact on Guiana dolphin populations.

Commercial dolphin-watching programs are reported for Maracaibo Lake, Venezuela (VEML) and in Brazilian waters,
such as Baia Norte in Santa Catarina State and Cananéia in S8o Paulo State (both under BRS/SE), Sepetiba Bay in Rio
de Janeiro (BRSE2), at Pipa beach in Rio Grande do Norte State (BRNE2), Gandoca-Wildlife Refuge, in the southern
Caribbean coast of Costa Rica (CCOL), and Morrosquillo Gulf in Colombia (CCOL).

In Maracaibo Lake (VELM), Venezuela, commercial dolphin-watching tourism is reported to occur sporadically.
However, no study investigated the potential impacts on Guiana dolphin behaviour and health condition (Hoyt and
Ifiiguez, 2008). In Baia Norte/ SC (BRS/SE), commercial dolphin-watching tourism resulted in behavioural changes and
long and short-term habitat displacement by Guiana dolphins (Pereira et al., 2007). Similar results were reported in
Cananéia/SP (BRS/SE) instantly after vessel approximation (Filla and Monteiro-Filho, 2009). Moreover, in Pipa
beach/RN (BRNR2), behavioural changes were reported in groups with calves, particularly during resting and socialising
behaviors (Santos et al., 2006).

In Costa Rica (CCOL), May-Collado et al. (2008) reported few activities of dolphin watching vessels and, in general, the
vessel's captains followed national regulations. Overall, vessels travel at low speed during interactions contexts. The
authors indicated that high noise levels at low frequencies recorded in that region were likely related to biological and
geological sources. In Colombia (COOL), small dolphin watching tourism exists in Morrosquillo Gulf, but there is no
information about the level of interaction and the number of vessels conducting this activity in the area (Trujillo, pers.

comm.).
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Recreational nautical tourism exists along the entire Guiana dolphin distribution. Behaviour categorized as negative
reactions to dolphin watching vessels were reported in Sergipe State (BRNE 3; Marega-Imamura et al., 2018; Carvalho
et al., 2014), in llhéus, Bahia State (BRNE4; (Marega-lmamura et al., 2018; Santos et al., 2013), Cananéia, S&o Paulo
State (Filla and Monteiro-Filho, 2009), Paranagua Estuarine Complex, Parana State (Gaudard, 2008) and in Baia Norte,
Santa Catarina State (Pereira et al., 2007).

COLLISION

There is no specific study being conducted evaluating rates of vessels collisions in Guiana dolphins. Nevertheless, the
systematic beach monitoring program (PMP-BS') conducted along the beaches in southern and southeastern Brazil
(BRS/SE and BRSE2 and BRSE1) recorded 832 Guiana dolphins stranded, from which eleven carcasses presented marks
of possible vessel collisions. Moreover, alive and dead stranded individuals were recorded with marks suggesting

traumatic injuries, probably caused by vessel propellers (Domiciano et al., 2016; Paulo André Flores, pers. comm.).

DISEASES

Cetaceans are considered environmental sentinels and their health often reflects either anthropogenic or natural spatio-
temporal disturbances. Over the years, several pathogens have been identified as the cause of stranding episodes and
mortality and, in fact, represent a potential risk to the life and conservation of cetaceans, including the Guiana dolphin
(Groch et al., 2020). A recent review of diseases, parasites and pathologic conditions described in Guiana dolphins is
found in Carvalho et al. (2020).

Studies investigating pathological findings are increasing, particularly along the Brazilian coastal area, where intense
beach monitoring programs have been conducted in recent years. Beaches are surveyed daily to weekly, and all fresh or
early decomposed cetacean carcasses found are submitted to necropsy, sampling and in most cases, histopathological
analysis. Although some of this program results are unpublished, other studies have disclosed important results on Guiana

dolphin health status.

Viral diseases

One of the most important diseases that pose a significant threat to Guiana dolphins’ conservation is cetacean
morbillivirus infection. A novel strain, Guiana dolphin Cetacean Morbillivirus (GD-CeMV), was first reported in a
female calf stranded in Sdo Mateus, Espirito Santo state in 2010 (Groch et al., 2014). Posterior investigations revealed
the animal was coinfected with Brucella sp. (Sanchez-Sarmiento et al., 2019). Four years later, a study found antigen of
CeMV in lung tissue of two Guiana dolphins from Parana state (Domiciano et al., 2016). More recently, an unusual
mortality event (UME) claimed over 260 Guiana dolphins in Rio de Janeiro, Brazil (Groch et al., 2018b). Postmortem
examinations and laboratorial analyses on a large cohort of these carcasses provided compelling evidence of CeMV
infection (Groch et al., 2018b). Most of these animals had acute or subacute systemic CeMV-associated disease (Groch
etal., 2018b; Diaz-Delgado et al., 2019). The main gross findings were lack of ingesta, pulmonary edema, ascites, icterus,
hepatic lipidosis, multicentric lymphadenomegaly, as well as pneumonia, polyserositis, and multiorgan vasculitis caused
by Halocercus brasiliensis. Microscopically, the primary lesions were bronchointerstitial pneumonia and multicentric

lymphoid depletion. The severity and extent of the lesions paralleled the distribution and intensity of morbilliviral antigen.
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Comorbidities included disseminated toxoplasmosis, mycosis, ciliated protozoosis, and bacterial disease, including
brucellosis (Groch et al., 2020).

“Tattoo-like skin lesions” (TLSLs), caused by Cetaceanpoxvirus, associated with proliferative dermatitis and
amphophilic intracytoplasmic inclusions, have been recorded in various Guiana dolphins (Sacristan et al., 2018). The
incidence of TLSLs is believed to be associated with environmental degradation and somewhat compromised immunity
(\Van Bressem et al., 2009b).

In the Northern Brazil, Para State (BRNO), a case of herpesvirus-associated genital lesions was positive for
Gammaherpesvirinae subfamily in a recently dead, trapped in a fishing net adult female Guiana dolphin (Seade et al.,
2017). Furthermore, an alphaherpesvirus was reported in skin, kidney, liver and blood of a Guiana dolphin found stranded

in Linhares, Espirito Santo state (Sacristan et al., 2019).

Parasitic diseases

Probably, one of the most common lesions observed in Guiana dolphins is granulomatous pneumonia associated with
nematode infection by Halocercus brasiliensis (Guimarées et al., 2015; Domiciano et al., 2016; Groch et al., 2018b;
Groch et al., 2020). Investigations conducted in the northeastern coast of Brazil revealed prevalence of 17.1% of
Halocercus sp. and 9.8% of H. brasiliensis (Carvalho et al., 2010), and 60% of Halocercus sp. (Guimardaes et al., 2015).
Furthermore, in surveys conducted in southeastern and south coast of Brazil (Marigo et al., 2010) and in southern Brazil
(Parand state) (Marutani, 2020) through a systematic beach monitoring program (PMP-BS), the prevalence of H.
brasiliensis in the respiratory system was 88 and 20%, respectively. Grossly lesions are characterized by partial
obstruction of bronchi or bronchioles, congestion and pulmonary edema; microscopically by moderate to severe chronic
bronchointerstitial or granulomatous pneumonia and fibrosis (Domiciano et al., 2016; Marigo et al., 2010). Recent studies
have revealed a wider array of lesions related to halocerciasis in Guiana dolphins to include: chronic fibrosing
bronchointerstitial pneumonia with fibrovillous pleuritis; proliferative abdominal polyserositis; multicentric eosinophilic
lymphadenitis and splenitis; and systemic vasculitis (Groch et al., 2018a; Groch et al., 2018b). Among other parasites of
respiratory system, Nasitrema attenuate is found infecting air sacs, sinuses, bronchi and lungs of Guiana dolphins (Melo
etal., 2006; Luque et al., 2010; Marigo et al., 2010; Ebert & Valentere, 2013).

In the digestive system, parasitism has been associated with Braunina cordiformis and Anisakis typica infection of gastric
compartments. A prevalence of Anisakis sp. infection of 59.8% with a range of intensity of 1-1000 parasites was reported
(Carvalho et al., 2010). Less severe lesions were related to this infection characterized by moderate chronic gastritis and
focal calcification of gastric mucosa (Domiciano et al., 2016). Synthesium tursionis and Bolbosoma spp. have been
described infecting the intestines (Luque et al., 2010; Alves et al., 2017). The presence of a pseudostalked barnacle
Xenobalanus globicipitis has been recorded in Guiana dolphins at southeastern Brazil (Di Beneditto & Ramos, 2000;
Siciliano et al., 2020).

Among protozoan diseases, toxoplasmosis was first identified in a Guiana dolphin from Rio de Janeiro (Bandoli & De
Oliveira, 1977). More recently, T. gondii was identified in Guiana dolphins from Parana state (Gonzales-Viera et al.,
2013; Costa-Silva et al., 2019; Marutani, 2020). Furthermore, toxoplasmosis was a common comorbidity in Guiana
dolphins infected with CeMV during the recent UME (Groch et al., 2018b; Groch et al., 2020). The main findings are
interstitial pneumonia, arteritis, adrenalitis, hepatitis and non-suppurative meningoencephalitis with intralesional T.

gondii cysts.
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Other protozoan parasites such as Cryptosporidium spp. and Giardia sp. were detected in 9.67% of the fecal samples
analysed in northern and northeastern Brazil. Co-infection was also observed in 3.22% of the samples (Borges et al.,
2017). These protozoans are considered opportunistic agents, and apparently induced no lesions in dolphins. On the other
hand, Giardia sp. infection was associated with emaciation, dehydration, and watery green fetid faeces in a rescued calf.
The animal died and the main gross findings were black and viscous liquid content in the lumen of the three stomachs
and duodenum. Mild enteritis with submucosal lymphoid hyperplasia and trophozoites in intestinal crypts were observed
microscopically (Altieri et al., 2007). Additionally, infection by an unidentified ciliate protozoa causing thromboembolic
dermatitis, panniculitis, and fasciitis with infarction have been found in various Guiana dolphins during the UME linked
to CeMV infection (Groch et al., 2020).

Mycotic diseases

Mycotic diseases in marine animals, in general, are associated with immunosuppression. Paracoccidioidomycosis ceti, a
chronic cutaneous granulomatous disease with keloidal aspect, formerly reported as lacaziosis/lobomycosis, have been
recorded in Guiana dolphins. Histologically there is extensive granulomatous dermatitis with yeast-like cells inside giant
cells, histiocytes and intercellular spaces (De Vries & Laarman, 1973). Sighting and photoidentification-based surveys
have detected a prevalence of 3.9% in Guiana dolphins inhabiting Paranagua estuary, Parana state (southern Brazil) (Van
Bressem et al., 2009a). The occurrence of Paracoccidioidomycosis ceti infection has been associated with skin traumas

and compromised environment (Van Bressem et al., 2009a; De Moura et al., 2014).

In addition, pulmonary and systemic infection by hyphate fungi, of morphology compatible with Mucorales and

Aspergillus sp., have been reported more frequently (Diaz-Delgado et al., 2019; Groch et al., 2020)

Bacterial diseases

Molecular and histochemical assays detected Brucella spp. infection in a calf (from a total of 23 Guiana dolphins) stranded
in Espirito Santo, southeastern Brazil. The animal had concomitant CeMV infection. Microscopic findings were
characterized by neutrophilic meningoencephalitis with perivascular cuffing, acute pneumonia and subacute necrotizing
hepatitis (Sanchez-Sarmiento et al., 2019). Other bacteria recorded in Guiana dolphins include Klebsiella pneumoniae
from mediastinal exudate and bronchial exudate in two Guiana dolphins, respectively, and Escherichia coli from
bronchial exudate in Guiana dolphin during the recent UME (Groch et al., 2020). Although many additional bacteria are

likely to affect Guiana dolphins, there is little current available information.

Bone abnormalities

Descriptions of bone abnormalities and pathologies in Guiana dolphins are concentrated in specimens distributed along
the Brazilian coast. The data compiled by Rosas et al. (2010) present a case of osteomyelitis in Guiana dolphins from
Santa Catarina coast, in southern Brazil, and a case related to periodontal disease seen in the mandible of one individual
from Venezuela. They also cited lesions potentially caused by Crassicauda sp. seen in the pterygoids of Guiana dolphins
from Rio de Janeiro coast (Van Bressem et al., 2007). A recent review of malformations and skeletal lesions described in

Guiana dolphins is found in Carvalho et al. (2020).

Other cranial disorders including arthrosis in the occipital condyles and congenital malformations have also been reported
(Fragoso, 2001, 2006; Simdes-Lopes et al., 2008). Traumatic, degenerative and infectious injuries, and malformations
have been described for the mandible and maxilla, including abscesses in the dental alveoli (Fragoso, 2001; Ramos et al.,

2001; Simd@es-Lopes et al., 2008; Laeta et al., 2006). Some traumatic lesions with tooth avulsion and bone remodeling
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were caused by entanglement in gillnets as a result of fishing interactions in southeastern Brazil (Fragoso, 2001; Ramos

et al., 2001). Dental alterations have also been described by Loch et al. (2011) in association with alveolar remodeling.

The most frequent congenital malformations in specimens along Brazilian coast are cervical ribs and cleft neural arch due
to incomplete closure of the vertebral arch in the seventh cervical vertebrae (Fettuccia, 2006; Mendonga De Souza et al.,
2006; Laeta et al., 2008, 2010). This latter malformation has also been described for the thoracic vertebra (Fragoso,
2001). In addition, abnormalities such as scoliosis, fused vertebrae, extra-numerary hemi-vertebra, aplasia / hypoplasia
in cervical, thoracic and lumbar vertebrae have been described (Fragoso & Lima, 1998; Fragoso, 2001, 2006). Other
malformations were also reported for the postcranial axial skeleton, as well as for some structures of the appendicular

skeleton, such as scapula and humerus (Fragoso, 2001, 2006).

Degenerative lesions of arthrosis in the vertebral column, vertebral and sternal ribs, sternum and appendicular skeleton
were also described to Guiana dolphins on the north, southeast and south coasts. These lesions seem to be associated with
aspects of skeletal biomechanics, being considered an adaptive process to aging related to repetitive effort (Fragoso &
Lima, 1998; Furtado & Simdes-Lopes, 1999; Fragoso, 2001, 2006; Simdes-Lopes et al., 2008; Laeta et al., 2007, 2008).

Osteomyelitis has been described in all segments of the vertebral column, including some reports of ankyloses, as well
as in vertebral ribs, sternum and appendicular skeleton of Guiana dolphins on the southeast and south coasts (Fragoso,
2001, 2006; Mendonca De Souza et al., 2006; Simdes-Lopes et al., 2008; Laeta et al., 2006). Several traumatic injuries
were described in the postcranial axial skeleton and appendicular skeleton to Guiana dolphins on the southeast and south
coasts, suggesting anthropogenic interaction due to evidence of fishing gear associated with the injuries (Fragoso, 2001,
2006; Van Bressem et al., 2007; Sim&es-Lopes et al., 2008; Laeta et al., 2006, 2008, 2010). A traumatic injury caused by
sting ray resulted in infectious injuries (Lima-Silva et al., 2010). In addition, diffuse idiopathic skeletal hyperostosis
(DISH) was described in some vertebrae in specimens from Rio de Janeiro and Para states (Mendonga De Souza et al.,
2006; Laeta et al., 2008).

Other pathological findings

A study investigated the pathological findings and mortality of 50 Guiana dolphins from Parana state (BRSE/S) and
suggested major cause of death were described to anthropogenic activities, including fisheries bycatch and trauma.
However, the natural mortality, irrespective of the cause, was related to bronchointerstitial pneumonia, associated with
parasitism, lymphadenitis and membranous glomerulonephritis. These results suggest that while anthropogenic activities
are a leading cause of cetacean strandings in Parand, and probably in other regions, underlying pre-existing diseases may
contribute towards deaths (Domiciano et al., 2016). In the last years (2015-19) the main histological findings observed in
Guiana dolphins evaluated in PMP-BS1 in a specific area (Parand state) were pneumonia (56%) (interstitial,
granulomatous, chronic bronchopneumonia), lymphadenopathy (44%) (lymphoid depletion and lymphadenitis), hepatitis
(20%), nephritis (16%) and lymphocytic encephalitis (8%). Granulomatous dermatitis was also observed in association
with fungal infection. Interstitial pneumonia and lymphoid depletion were associated with morbillivirus infection in 11
animals. In other areas, hepatic degeneration, lung problems and severe vascular thrombosis in Guiana dolphins caught
on the Caribbean coast of Colombia (MU CCOLvV) were mentioned by Bossenecker (1978).

It is well known that environmental factors contribute to development of diseases in different species and these results

suggest a vulnerability of this species to environmental disturbances. Threats, including chemical contamination,
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underwater noise and habitat degradation are potential impacts evoking the types of stress, immunosuppression and

diseases observed in different Guiana dolphin populations along the species' entire distribution.

COASTAL DEVELOPMENT (E.G. PORT ACTIVITIES)

Throughout the distribution of the Guiana dolphins, the presence of coastal and maritime infrastructure, such as ports, is
generating a set of anthropogenic activities (Fig. 6). These activities include increased ship traffic, dredging, pile driving,
underwater explosions, degradation of the habitat due to permitted discharges, and environmental accidents involving oil
spills, among others, that generate a wide range of direct, lethal and non-lethal, impacts on marine mammals species,

especially on the Guiana dolphin populations (Nelms et al., 2021; Domit et al., 2009; VVan Belleghem and Domit, 2017).

Marine traffic can interact with dolphins through disturbance, collision, and noise. The physical presence of boats
generates changes in behavior, collisions with boats cause individuals lethal and non-lethal injuries (Azevedo et al., 2009),
and noise has a wide spectrum of reactions: from changes in behavior to abandonment of the area (as cited in the “Noise
pollution” topic). Noise pollution in a coastal area, as an example, is not only produced by marine traffic, so this factor
should be integrated into an impact matrix and must be approached from a cumulative effects perspective (Marcondes et
al, 2020).

Dredging induces the risk of noise with permanent threshold change (PTS), and exposures to permitted discharges, which
can generate toxicological impacts in sensitive stages of life. The fabrication and launching of piles, transportation to the
construction site and pile driving, and the anchoring and construction of the offshore piers and platforms, bridges and
other coastal structures, as well as the explosions of the seabed to guarantee navigability, generate impulsive and non-
impulsive noises and change the environment dynamics that affect dolphin physiology, behavior and health condition.
These coastal activities are collectively expected to generate changes in the distribution and how Guiana dolphins use the
habitat (Bailey et al., 2010, Salgado et al., 2012, Marcondes et al., 2020).

Additionally, sewage discharge, sediment and contaminants run-off and deforestation are other coastal stressors that
might affect Guiana dolphin populations and their habitats along the entire distribution area. All these combined effects
that inevitably harbor certain levels of chemical pollution generated in addition to the discharges by factors such as tin
(found in the antifouling paints used on ship hulls and port structures) have been found in high concentrations in the
tissues of the Guiana dolphin (Dorneles et al., 2008; 2020; Lailson et al., 2010; others cited in the "Chemical pollution”
topic).

Even though many of the impacts of all those coastal activities on Guiana dolphins remain poorly investigated, changes
in behavior and habitat use patterns were observed for the population in the Babitonga Bay, which is affected by a port
development (Santa Catarina State - BRS/SE; Cremer, 2011; Cremer et al., 2009). Furthermore, in Ceara (BRNE1),
during dredging activities in Mucuripe Harbour, Meirelles (2013) observed an alteration in space use by Guiana dolphins.
Before dredging, the harbour was considered a core area for the population; and during dredging, dolphins were rarely
observed in that area. The building of a suspension bridge at the mouth of the Cachoeira River, in Bahia state (BRNE4)
reduced by half the number of dolphins in the estuary during the construction (Le Pendu, pers. comm.). Moreover, ports
and other coastal and maritime development infrastructures could be responsible for synergetic and additive impacts. The

cumulative effects of stress can lead to immunodepression, leaving the Guiana dolphin populations susceptible to diseases
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and other threats (Flach et al. 2019; Groch et al., 2018, 2020; Van Bressem et al., 2009, 2015; Domiciano et al., 2016;
Pivari et al., 2020).

In Colombia (CCOL), an ongoing study mapping the distribution of Guiana dolphins and port infrastructure shows an
overlap for at least four of the five regions along the Colombian Caribbean where these dolphins appear to have resident
populations. The overlap implies a threat and specifically in the Golfo de Uraba, on the border with Panama where the
existence of one Guiana dolphin population has been confirmed, the construction of three ports is planned. Environmental

authorities do not yet require any protection measures for this species in two of the licenses granted.

In the Gulf of Venezuela (VEML), Espinoza-Rodriguez et al. (2019) found that the area where the majority of Guiana
dolphin sightings occurred overlapped with the shipping channel used to transport multiple products, including tankers
and other vessels. Observations made over the years in this area show that the presence and abundance of Guiana dolphins
in this area are probably related to the frequency and intensity of dredging. More research is needed to improve our

understanding of this potential threat in that area (Barrios-Garrido et al., 2015, 2021).
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Fig. 6. Map of cumulative threats on marine environment, based on the layers provided by Halpern et al. (2013), and the potentially impacting Guiana
dolphins identified by each management unit during the Workshop in 2019.

CLIMATE CHANGE

Global climate change is one of the most important challenges of the 21% century (Bellard et al. 2012). Coastal and oceanic
areas will face multiple modifications, including the rising of sea level, increased sea surface temperatures, ocean

stratification, acidification, deoxygenation, sea-ice retreat, and altered patterns of ocean circulation, salinity and
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precipitation (IPCC, 2019). Changes in productivity are also expected, and tropical fisheries are projected to decline 40%
in 30 years (RCP 8.5 2050), increasing the social-economic vulnerability of developing countries located in tropical

regions and affecting environmental conservation issues (Lam et al. 2020).

Global theoretical predictions indicate climate change will likely result in changes in abundance and a general poleward
distribution shift for marine mammals (MacLeod, 2009). Empirical studies investigating the effects of climate change in
cetaceans are still scarce and mainly directed to polar species, such as Bowhead whales, Balaena mysticetus, narwhals,
Monodon monocerus and Harbour porpoises, Phocoena phocoena (Evans et al. 2010, Heide-Jorgensen et al. 2011, Heide-
Jorgensen et al. 2012). Becker et al. (2018), comparing the distribution of several species of dolphins and whales under
anomalous warming sea surface temperatures recently experienced along the California coast, indicated that many species
will suffer distribution shifts and decrease in densities. Derville et al. (2019) suggest that some Humpback whale

(Megaptera novaeangliae) breeding habitats in Oceania may be unsuitable with warming waters.

Despite the recent increase in interest in evaluating potential effects of climate change on cetaceans, to date, no study has
investigated the effects of climate change in the Guiana dolphin distribution, which commonly inhabits bays and estuaries
surrounded by human activities, and straightly depends on mangroves environments which are quite susceptive to climate
changes effects. Potential effects on Guiana dolphins populations may include the extinction of some local-small
populations and movements towards southern Brazil. This region is mainly inhabited by the bottlenose dolphin, Tursiops
truncatus, and Franciscana dolphin, Pontoporia blainvillei, increasing overlaps and inter-specific competition. Despite a
recent study modelled the ecological niche of Guiana dolphin along its distribution (Lobo et al. 2021), predicting the

effect of climate change still is ongoing (Rodrigo Tardin, pers. comm.).

MANAGEMENT AND CONSERVATION ISSUES

To achieve the objectives of species conservation, monitoring populations is a central activity, which is generally
expensive and depends on baseline knowledge of the species or species involved (Danielsen et al., 2019; Marsh &
Trenham, 2008). In general, management and conservation actions are a way to minimize, mitigate and regulate human
activities that directly or indirectly affect valued sites and/or valued species, with the goal of sustaining existence of
specific species or of biodiversity in general. Examples of these actions are the establishment of regulations on boat traffic

and fisheries, elaboration of action plans, creation of protected areas, evaluation of species on the red lists, among others.

In the world, there are many effective examples of management strategies and conservation actions to mitigate adverse
effects on cetacean populations, but the initial planning, development and final effectiveness of these actions depends on
how much is known about what is expected to protect (Heywood, 2006). In the case of Guiana dolphin, a species with a
wide distribution, the reduced amount of biological and ecological data for most of the species range limits the
establishment of management and conservation actions throughout its distribution. Furthermore, the methods applied by

different research groups are not standardized and, thus, the results are often incomparable.

Currently, Guiana dolphin is classified as Near Threatened by IUCN (Secchi et al., 2018) and is listed in Appendix Il of
the Convention on the Conservation of Migratory Species and in the Convention on International Trade in Endangered
Species (CITES). The few data available on population abundance and trends, the impact of threats, and identification of
the critical areas for species conservation influence the creation and execution of conservation actions. However, even

in areas where robust demographic data is available and important decline has been detected (e.g. Guanabara bay,
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southeastern Brazil), conservation measures to protect the species are difficult to implement. Guiana dolphins inhabit
areas that are now occupied by important cities and harbors, where development is more important than biodiversity
conservation. Thus, creation and implementation of public policies to protect the species, its habitats and avoid local
extinction is challenging. Additionally, trends on population abundance are usually long-term studies of at least eight
years to detect declines of 5% a year, for example (e.g. Cantor et al., 2012). While monitoring populations, when
abundance is low and/or important impacts are detected, conservation measurements should be implemented before

decline detection, reducing human mortality and critical levels of abundance.

Nicaragua: The species has been evaluated and classified as ‘Data Deficient’ according to the national red list, following

IUCN criteria.

Honduras: No data available.

Costa Rica: No data available.

Panama: No data available.

Colombia: There is ‘The action plan for South American river dolphins 2010-2020°. In 2006, the Red Book of Threatened
Mammals of Colombia was published, where Guiana dolphin was included as ‘Vulnerable’ (Vu) (Trujillo et al., 2006).
A diagnosis of aquatic mammals in Colombia was published presenting all the knowledge about the species in each region
of the country (Trujillo et al., 2013). In addition, a work on the ecology of Guiana dolphins resulted in the creation of an
area with special management for the species in the gulf of Morrosquillo (Dussan-Duque, 2013). In 2015, the Management
Plan for aquatic mammals in Colombia was published (Trujillo et al., 2014) and endorsed by the Ministry of Environment.
In addition to the strategic lines of research, management, education and communications, specific recommendations
were made for the ex situ management issue, given that Colombia is one of the countries in which specimens of Guiana
dolphin have been held in aquariums for long periods. Likewise, in 2017 the Plan for the conservation and management
of aquatic mammals (cetaceans, manatees and otters) of the department of Magdalena (Trujillo et al., 2017) was published,
where one of the species of greatest interest is Guiana dolphin. This year, The National Action Plan for the Conservation
of Aquatic Mammals of Colombia 2020 - 2030 will be published and validated by the national government. This plan

will include specific conservation actions for S. guianensis

Venezuela: In 2017, the Guiana dolphin was considered in the action plan elaborated with the purpose of systematize and
guide the management and conservation actions of aquatic mammals (Plan de accion para la conservacion de los
mamiferos acuaticos de Venezuela: delfines de agua dulce, nutrias y manaties 2017-27). It is important to highlight that
in 1992 the ‘Cienagas de Juan Manuel, Aguas Blancas y Aguas Negras’ National Park was created, which covers 150km2
of water in the south of Lake Maracaibo. Although it was not created for the specific protection of this species, it is an
important area of resting and feeding for Guiana dolphins. Currently, some increased Guiana dolphin population that
inhabits Lake Maracaibo, in the southern region, has been made. Studies on abundance estimate and the identification of
threats were performed, but additional effort is necessary to meet the proposed goals. In addition, the species has been

evaluated in the national red list of endangered species following IUCN criteria (Barrios-Garrido et al., 2015).

Guyana: The species has been classified as ‘Endangered’ according to the National Red List, following IUCN criteria.

Suriname: No data available.
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French Guiana: The species has been evaluated and classified as ‘Endangered’ according to the National Red List

following IUCN criteria.

Brazil: Accounting for the Protected Areas (PAs) with a considerable marine portion, there are 92 PAs along the Guiana
dolphin distribution in the country. These PAs are divided into eight different protection categories considering the
Brazilian System of National Protected Areas. Also, there are areas within the categories la, 11, I11, IV and V established
by the IUCN Protected Areas Categories System, however, none of the category IV (Habitat/Species Management Area)
have been decreed considering the species. Of those 92 areas throughout the distribution of the species in Brazil, 32
correspond to federal areas, while 50 and 11 correspond to state and municipal areas, respectively. Although there are
many PAs, only a total of 40 have management plans, and less than a quarter of them mentioned Guiana dolphin in its
plans. Although there are an impressive number of PAs on the species range in Brazil, only three of them were created

specifically to protect the species, and all are of sustainable use (Schiavetti et al., 2020).

The species is listed as Vulnerable in the Brazilian National Red list of Threatened Species, which also used the IUCN
criterion (Directive MMA 444/2014). The species has also been included in different federal government conservation
tools such as: National Conservation Plan for Marine Cetaceans (Brasil, 2019), National Action Plan for the Conservation
of Threatened Species and of Socioeconomic Importance of the Mangrove Ecosystem (Directive ICMBio 500/2019),
Impact Reduction Plan of oil and gas exploration, Impact Reduction Plan of mining (PRIM, 2018) and also the species
has been taken into account in the ordinance which aims to establish the Marine Priority Areas for Brazilian Coast (Decree
MMA 5092-2004, Directive MMA 9/2007).

In some Brazilian states, there are specific tools for Guiana dolphin conservation. In Santa Catarina State, the species was
classified as “Endangered - EN” in the Official List of Endangered Species of Fauna (Resolution CONSEMA 02/2011).
The Conservation Plan for Marine Tetrapods of Parana was elaborated to ensure the maintenance of Guiana dolphin
populations in the state and preserve their natural habitat. Also in Parana state, the species was included in the Parana
Book of Fauna in Extinction. In Sdo Paulo State, the species was classified as ‘Near Threatened’ under the Endangered
and Probably Endangered Species of Wild Fauna list of the state (Decree 63.8532/2018). In Rio de Janeiro state, the
species is not listed into the Threatened Fauna Species list (Decree 15.793/1997), however more recently, the species has
been mentioned as one of the top 10 priorities species for conservation in this state and a public awareness campaign has
begun (Defending Endangered Species Embrace These Ten). In Sepetiba Bay, Municipality of Mangaratiba, in Rio de
Janeiro state, the Law 940/2014 established the creation of the “Area de Protecio Ambiental Marinha Boto cinza (APA
Marinha Boto Cinza)”,. The species is listed as 'Vulnerable' in the Bahia state threatened species list. In the state of Ceara,
the species is considered a natural heritage of the Fortaleza municipality (Municipal Law no. 9949, December 13, 2012;
Fortaleza, 2012), where a small resident Guiana dolphin population inhabits Mucuripe embayment, an urban and harbour

area strongly impacted by human activities (Meirelles, 2013).
Regulations, legislation, a list of protected areas and other important information are presented in Annex D, E and F.

Recently, the IUCN category for the species changed to Near Threatened, which implies that the existing data are not
sufficient to qualify the species in one of the threat categories (Secchi et al., 2018). Despite little knowledge on important
population parameters (i.e. abundance estimates, trends and mortality levels) in most of its distribution, it is recognized
that this coastal species faces numerous threats along its habitat. The Guiana dolphin inhabits a diverse number of habitats,
however, the knowledge about the species is not homogeneous throughout its distribution. Therefore, one of the research

priorities should identify areas of higher concentrations in places where there is no information and use standardized
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methodologies to estimate population parameters and mortality rates in the main areas. Notwithstanding and although the
species is globally considered Near Threatened, some countries consider it in another category (e.g. Brazil, Colombia,

Venezuela — Vulnerable, Guyana- Endangered), bear out the importance of regional assessments.

Although the existence of a large system of Marine Protected Areas along the species distribution (e.g. Brazil), it has been
shown that these areas design are not necessarily protecting the most vulnerable Guiana dolphin populations (e.g. ESEC
Tamoios in Brazil; Tardin et al., 2020). Thus, new studies should focus on understanding human activities and its
interaction with the species, to allocate more efficient Protected Areas along the range of the species. Moreover, and to
support the previous, it should be highlighted that although some regions have many protected areas (e.g. Rio de Janeiro
state n = 19), there is a lack of PAs, as well as management actions, in areas with extremely high human pressure. This
certainly can, in a short time, result in population extinction (Azevedo et al., 2017). In order to expand the state of
knowledge and vulnerability of the species in its entire region of distribution, it is also recommended the evaluation of
Marine Protected Areas effectiveness and connectivity in protecting Guiana dolphin distribution, the evaluation of current
action plans in each country and finally evaluate the species according to the criteria of the IUCN Red List in countries
that do not yet have it.

6. CONCLUSION

The authors of this progress report stress that the bycatch in gillnets is one of the most critical concerns for the
conservation of Guiana dolphin populations. However, there is critical information on the harmful effects of a
combination of threats, including a direct catch for human consumption, noise pollution, high levels of contaminant loads

and emerging diseases affecting diverse populations throughout its range.

This context, in combination with the striking lack of data on population and biological parameters for most areas of the
species’ distribution range, highlights the importance to assess the combined effects of the dense human-population on
coastal areas, such as fisheries, ports, agriculture and industrial activities, and emergent diseases that are rapidly driving

Guiana dolphins to many uncertainties regarding its future.

There is an urgent need for both conservation action and scientific knowledge for this species. Therefore, the authors
propose advancing the works of the Intersessional Scientific Group to build together a conservation and management

plan, concatenating science and governance to support decision-making and effective mitigation action in the future.

7. GENERAL INFORMATION

The Assessment Intersessional Steering Group was composed by Camila Domit (CEM/UFPR, Brazil), Fabia Luna
(ICMBio/CMA, Brazil), Adriana Vieira de Miranda (ICMBio/CMA, Brazil), Juan Pablo Torres-Flores (ICMBio/CMA,
Brazil), and also Alexandre Zerbini (NOAA, USA), Lindsay Porter and Fernando Trujillo (IWC-Small cetacean sub-

committee).

Point of contact (POCs) by priorities topics:

Topics POCs (institution/country)

Management and L . . o o .
c ’ Yurasi Bricefio Reina (Instituto Venezolano de Investigaciones Cientificas/I\VVIC, Centro de Ecologia, Venezuela)
onservation

Progress report - Sotalia guianensis 43 2021



Population structure Susana Caballero (Universidad de los Andes, Colombia) / Haydée Cunha (MAQUA/UERJ, Brazil)
Abundance and trends  Alexandre Azevedo (MAQUA/UERJ, Brazil) and Adriana Miranda (CMA/ICMBIO, Brazil)

Biological parameters Marta Cremer (UNIVILLE, Brazil)

Tatiana Bisi (MAQUA/UERJ, Brazil) / Israel Maciel (Department of Ecology - UERJ, Brazil)/ Gabriel Mello (Mamiraug,

Threats Brazil)/ Daiane S. Marcondes (LEC/UFPR, Brazil)/ Rodrigo Tardin (LBEC/UFRJ)/Ana Carolina Meirelles (AQUASIS,
Brazil)/Leonardo Flach (Instituto Boto-cinza, Brazil)/Katia Groch (Texas A&M)/Ana Paula Bracarense (UEL, Brazil)/
Camila Domit (LEC/UFPR, Brazil)

8. REFERENCES

Albuquerque, N. S. & da Silva Souto, A. (2013). Motorboat noise can potentially mask the whistle sound of estuarine dolphins (Sotalia
guianensis). Ethnobiology and Conservation, 2.

Alonso, M B., Feo, M. L., Corcellas, C., Gago-Ferrero, P., Bertozzi, C. P., Marigo, J., Flach, L., Meirelles, A. C. O., Carvalho, V. L.,
Azevedo, A. F., Torres, J. P. M., Lailson-Brito, J., Malm, O., Diaz-Cruz, M. S., Eljarrat, E., Barcel6, D.(2015). Toxic heritage: maternal transfer of
pyrethroid insecticides and sunscreen agents in dolphins from Brazil. Environmental Pollution, 207: 391-402.

Alonso, M. B., Marigo, J., Bertozzi, C. P., Santos, M. C. O., Taniguchi, S. and Montone, R. C. (2010). Occurrence of chlorinated pesticides
and polychlorinated biphenyls (PCBs) in Guiana dolphins (Sotalia guianensis) from Ubatuba and Baixada Santista, S&o Paulo, Brazil. Latin America
Journal of Aquatic Mammals, 8: 123-30.

Altieri, A. L.; Viana, D. A.; Meirelles, A. C. O. (2007). Isolation of Giardia sp. from an estuarine dolphin (Sotalia guianensis) in Ceara
state, northeastern Brazil. Latin American Journal of Aquatic Mammals, 6: 113-116.

Alves, A. K. M.; Souza, E. a. L.; Marigo, J.; Cremer, M. J. (2017). Intestinal helminths of Franciscana (Pontoporia blainvillei) and Guiana
dolphins (Sotalia guianensis) from the north coast of Santa Catarina state, Brazil. Oecologia Australis, 21( 1): 83-87.

Anderwald, P., Brandecker, A., Coleman, M., Collins, C., Denniston, H., Haberlin, M. D., Walshe, L. (2013). Displacement responses of a
mysticete, an odontocete, and a phocid seal to construction-related vessel traffic. Endangered Species Research, 21(3): 231-240.

Andrade, L. G., Lima, I. M. S., Macedo, H. S., Carvalho, R. R., Lailson-Brito, J. Jr., Flach, L. Azevedo, A. F. (2014). Variation in Guiana
dolphin (Sotalia guianensis) whistles: using a broadband recording system to analyse acoustic parameters in three areas of southeastern Brazil. Acta
Ethologica. DOI 10.1007/s10211-014-0183-7

Attademo, F. L. N. (2007). Caracterizagao da pesca artesanal e interagdo com mamiferos marinhos na regido da Costa Branca do Rio Grande
do Norte. Dissertagdo (Mestrado em Meio Ambiente e Desenvolvimento), Universidade do Estado do Rio Grande do Norte (UERN), Mossord. 45pp.

Azevedo, A. F., Lailson-Brito, J. Jr., Cunha, H. A., Van Sluys, M. (2004). A note on site fidelity of marine tucuxis (Sotalia fluviatilis) in
Guanabara Bay, southeastern Brazil. Journal of Cetacean Research and Management, 6(3): 265-268.

Azevedo, A. F., Carvalho, R .R., Kajin, M., Van Sluys, M., Bisi, T.L. and Cunha, H.A. (2017). The first confirmed decline of a delphinid
population from Brazilian waters: 2000-2015 abundance of Sotalia guianensis in Guanabara Bay, South-eastern Brazil. Ecological Indicators, 79: 1-
10. [Available at: doi:10.1016/j.ecolind.2017.03.045].

Azevedo, A. F., Lailson-Brito Jr, J., Dorneles, P. R., Sluys, M., Van, C., H. A. and Fragoso, A. B. L. (2009). Human-induced injuries to
marine tucuxis (Sotalia guianensis) (Cetacea: Delphinidae) in Brazil. Marine Biodiversity Records, 2. [Available at:
https://doi.org/10.1017/S1755267208000262].

Bandoli, J. G., De Oliveira, C. B. (1997). Toxoplasmose em Sotalia guianensis (Van Beneden, 1863), Cetacea-Delphinidae. Folha Médica,
75: 459-468.

Baptista, G., Kehrig, H. A., Di Beneditto, A. P. M., Hauser-Davis, R. E., Almeida, M. G., Rezende, C. E., Siciliano, S., De Moura, J. F. and
Moreira, 1. (2016). Mercury, selenium and stable isotopes in four small cetaceans from the Southeastern Brazilian coast: Influence of feeding strategy.
Environmental Pollution, 218: 1298-307.

Barrios-Garrido, H., Boher-Bentti, S., De Turris-Morales, K., Espinoza-Rodriguez, N., Ferrer-Pérez, A., Herrera-Trujillo, O .L. and Bolafios-
Jiménez, J. (2015). Tonina costera, Sotalia guianensis. In: Rodriguez, J. P., Garcia-Rawlins, A. and Rojas-Suarez, F. (eds). Libro Rojo de la Fauna
Venezolana. Provita, Fundacion Empresas Polar, Caracas, Venezuela. [Available from: http://wikieva.org.ve/index.php/Sotalia_guianensis]

Barrios-Garrido, H., De Turris-Morales, K., Nash, C. M., Delgado-Ortega, G., Espinoza-Rodriguez, N. (2016). Acoustic Parameters of
Guiana Dolphin (Sotalia guianensis) whistles in the Southern Gulf of Venezuela. Aquatic Mammals, 42(2): 127-136. doi:
https://doi.org/10.1578/AM.42.2.2016.127

Barrios-Garrido, H., Bolivar, J., Benavides, L., Viloria, J., Dugarte-Contreras, F. N., and Wildermann, N. (2017). Evaluacion de la pesqueria
de palangre artesanal y su efecto en la Raya Hocicona (Dasyatis guttata) en Isla Zapara-Golfo de Venezuela. Latin American Journal of Aquatic
Research, 45(2): 302-310. doi: https://doi.org/10.3856/vol45-issue2-fulltext-6

Barrios-Garrido, H., Turris-Morales, D., Espinoza-Rodriguez, N. E. (2021). Guiana Dolphin (Sotalia guianensis) in the Maracaibo Lake
System, Venezuela: conservation, threats, and population overview. Frontiers in Marine Science, 7(594021), 1-5. doi: 10.3389/fmars.2020.594021.

Becker, E. A., Forney, K. A., Redfern, J. V., Barlow, J., Jacox, M. G., Roberts, J. J., Palacios, D. M. (2019). Predicting cetacean abundance
and distribution in a changing climate. Diversity and Distributions, 25(4): 626-643.

Progress report - Sotalia guianensis 44 2021


https://doi.org/10.1017/S1755267208000262
http://wikieva.org.ve/index.php/Sotalia_guianensis
https://doi.org/10.1578/AM.42.2.2016.127
https://doi.org/10.3856/vol45-issue2-fulltext-6

Bellard, C., Bertelsmeier, C., Leadley, P., Thuiller, W., & Courchamp, F. (2012). Impacts of climate change on the future of biodiversity.
Ecology letters, 15(4), 365-377.

Bertozzi, C.P.; Silva, F.J.L; Flach, L. (2020) Interagdo com a pesca. In: Guiana dolphin, Biology and Conservation in Brazil. CARVALHO,
V.L. and MEIRELLES, A.C.O. (org), p. 123-138.

Bisi, T. L. (2001). Estimativa de densidade populacional do boto-cinza Sotalia guianensis (Cetacea, Delphinidae) na regidao Estuarina
Lagunar de Cananéia, SP. (Bachelor Thesis, Universidade Estadual Paulista Julio de Mesquita Filho, Rio Claro, Brazil). 35pp.

Bisi, T. L., Lepoint, G., Azevedo, A. F., Dorneles, P., Flach, L., Das, K., Malm, O. and Lailson-Brito Jr, J. (2012). Trophic relationships and
mercury biomagnification in Brazilian tropical coastal food webs. Ecological Indicators, 18: 291-302.

Bittencourt, L., Barbosa, M., Bisi, T. L., Lailson-Brito, J. Jr., Azevedo, A.F. (2020). Anthropogenic noise influences on marine soundscape
variability across coastal areas. Marine Pollution Bulletin, 160, 111648.

Bittencourt, L., Carvalho, R. R., Lailson-Brito, J. Jr., Azevedo, A. F. (2014). Underwater noise pollution in a coastal tropical environment.
Marine Pollution Bulletin, 83: 331-36.

Bittencourt, L., Lima, I. M., Andrade, L. G., Carvalho, R. R., Bisi, T. L., Lailson-Brito, J. Jr., Azevedo, A. F. (2016). Underwater noise in
an impacted environment can affect Guiana dolphin communication. Marine pollution bulletin, 114(2): 1130-1134.

Bolafios, J. & Hernandez, O. (1995). Informe técnico: Actividades de investigacion sobre la presunta caceria ilegal tonina (Inia geoffrensis)
y delfin estuarino (Sotalia fluviatilis) en el rio Orinoco. Ministerio de Ambiente y de los Recursos Naturales Renovables Servicio Auténomo
Profauna/SAAGuayana. 12pp.

Bossenecker, P. (1978). The capture and care of Sotalia guianensis. Aquatic Mammals, 6(1):13-17.

Brazil 2004. Decreto MMA no 5.092, de 21 de maio de 2004. Regras e identificagdo de areas prioritarias para conservagéo. Available in:
http://www.planalto.gov.br/ccivil_03/_Ato2004-2006/2004/Decreto/D5092.htm.

Bricefio, Y. A., Sanchez, L. E., Trujillo, F., von Fersen, L., Ramirez, S. (2021). Aquatic wild meat consumption of Guiana dolphins (Sotalia
guianensis) in Lake Maracaibo system, Venezuela . Front. Mar. Sci., 8(17). doi: 10.3389/fmars.2021.625801

Bryant, P. J., Lafferty, C. M., & Lafferty, S. K. (1984). Reoccupation of Laguna Guerrero Negro, Baja California, Mexico, by gray whales.
The gray whale, Eschrichtius robustus, 375-387.

Buckland, S. T., Anderson, D. R., Burnham, K. P., Laake, J .L., Borchers, D. L., Thomas, L. (2004). Advanced Distance Sampling. Oxford
University Press, New York, USA. 416pp.

Buckstaff, K. C. (2004). Effects of watercraft noise on the acoustic behavior of bottlenose dolphins, Tursiops truncatus, in Sarasota Bay,
Florida. Marine mammal science, 20(4): 709-725.

Caballero, S., Hollatz, C., Rodriguez, S., Trujillo, F., Baker, C. S. (2018). Population structure of riverine and coastal dolphins Sotalia
fluviatilis and Sotalia guianensis: patterns of nuclear and mitochondrial diversity and implications for conservation. Journal of Heredity: 757-770.

Caballero, S., Trujillo, F., Vianna, J. A., Barrios-Garrido, H., Montiel, M. G., Beltran-Pedreros, S., Marmontel, M., Santos, C. O. M., Rossi-
Santos, M., Santos, F. R., Baker, C. S. (2010). Mitochondrial DNA diversity, differentiation and phylogeography of the South American riverine and
coastal dolphins Sotalia fluviatilis and Sotalia guianensis. Latin American Journal of Aquatic Mammals, 8: 69-79.

Cantor, M. M., Wedekin, L. L., Daura-Jorge, F. G., Rossi-Santos, M. R., Simdes-Lopes, P. C. (2012). Assessing population parameters and
trends of Guiana dolphins (Sotalia guianensis): an eight-year mark-recapture study. Marine Mammal Science, 28: 63-83. d0i:10.1111/j.1748-
7692.2010.00456.x.

Carrasquero, J. (2010). Estimacion de la densidad poblacional del delfin estuarino (Sotalia guianensis) en al sur del Golfo de Venezuela,
estado zulia [Population density estimates Guiana dolphin (Sotalia guianensis) in southern Gulf of Venezuela] (Tesis de Licenciatura), Universidad del
Zulia, Maracaibo, Zulia, Venezuela.

Carvalho, A. P. M., Ywasaki, J., Azevedo, C. T., Campos, A. S., Queiroz, F. F., Pontes, L. A. E., Barbosa, L. A., Silveira, L. S. (2012).
Crescimento e desenvolvimento do boto-cinza (Sotalia guianensis) do litoral do Espirito Santo. Arquivo Brasileiro de Medicina Veterinaria e Zootecnia,
64(1): 205-208.

Carvalho, C. .E. V., Di Beneditto, A. P. M., Souza, C. M. M., Ramos, R. M. A., Rezende, C. E. (2008). Heavy metal distribution in two
cetaceans species from Rio de Janeiro State, south-eastern Brazil. Journal of the Marine Biological Association of the United Kingdom, 88(6): 1117-
20.

Carvalho, G. S., Nunes, E. S., da Silva, M. N. (2014). Reagdes comportamentais de Sotalia guianensis,(Boto-cinza), durante encontro com
embarcacdes no estuario do rio Sergipe e foz do rio Poxim, Aracaju, Sergipe. Caderno de Graduacéo-Ciéncias Bioldgicas e da Saude-UNIT-SERGIPE,
2(1), 111-129.

Carvalho, V. L., Bevilagua, C. M. L., Ifiiguez, A. M., Mathews-Cascon, H., Ribeiro, F. B., Pessoa, L. M. B., De Meirelles, A. C. O., Borges,
J. C. G., Marigo, J., Soares, L. (2010) Metazoan parasites of cetaceans off the northeastern coast of Brazil. Veterinary Parasitology, 173: 116-122.

Carvalho, V. L., Groch, K. G., Diaz-Delgado, J., Marigo, J., Fragoso, A. B. L. (2020). Health. In: Fernandes, O. M. (Ed.): Carvalho, V. L.,
Meirelles, A.C. O.(Orgs.). Guiana dolphin — biology and conservation in Brazil. Sdo Paulo: Bambu: 83-101.

Cepile, A. R. (2008). Estimativa populacional por marcacao-recaptura e padrao de atividade do boto-cinza, Sotalia guianensis (Cetacean,
Delphindae) em Regéncia, ES. (Dissertagdo Programa de Pés-graduagdo em Comportamento e Biologia Animal), Universidade Federal de Juiz de Fora,
Minas Gerais, Brazil.

Conselho Estadual do Meio Ambiente de Santa Catarina — CONSEMA. Resolugdo no 2, de 6 de dezembro de 2011. Available in:
http://www.fatma.sc.gov.br/upload/Fauna/resolucao_fauna__002_11_fauna.pdf.

Costa, A. F., Botta, S., Siciliano, S., Giarrizzo, T. (2020). Resource partitioning among stranded aquatic mammals from Amazon and
Northeastern coast of Brazil revealed through Carbon and Nitrogen Stable Isotopes. Scientific Reports,10: 12897 - 1.

Progress report - Sotalia guianensis 45 2021



Costa-Silva, S., Sacristan, C., Gonzales-Viera, O., Diaz-Delgado, J., Sanchez-Sarmiento, A. M., Marigo, J., Groch, K. R., Carvalho, V.
L., Ewbank, A. C., Colosio, A. C. (2019). Toxoplasma gondii in cetaceans of Brazil: a histopathological and immunohistochemical survey. Revista
Brasileira de Parasitologia Veterinaria, 28(3): 395-402.

Cremer, M. J. (2007). Ecologia a conservagio de populacbes simpétricas de pequenos cetdceos em ambiente estuarino no sul do Brasil.
(Ph.D. Thesis, Universidade Federal do Parang, Curitiba, Brazil), 232pp.

Cremer, M. J. (2011). Distribution and status of the Guiana dolphin Sotalia guianensis (Cetacea, Delphinidae) population in Babitonga Bay,
southern Brazil. Zoological Studies, 50(3): 327-37.

Cremer, M. J., Simdes-Lopes, P. C., Pires, J. S. R. (2009). Occupation pattern of a harbor inlet by the estuarine dolphin, Sotalia guianensis
(VVan Bénéden, 1864) (Cetacea, Delphinidae. Brazilian Archives of Biology and Technology, 52(3): 765-74.

Crespo, E. A., Alarcon, D., Alonso, M., Bazzalo, M., Borobia, M., Cremer, M., Filla, G., Lodi, L., Magalh3es, F. A., Marigo, J., Lima de
Queiroz, H., Reynolds, J. E .1, Schaeffer, Y., Dorneles, P. R., Lailson-Brito, J., Wetzel, D. L. (2010). Report on the working group on major threats
and conservation. Latin American Journal of Aquatic Mammals, 8(1-2): 47-56.

Cunha, H. A. (2007). Sistematica molecular e filogeografia do género Sotalia (Gray, 1866) (Delphinidae) no Brasil. Thesis (Doutorado em
Genética), Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brazil. 182pp.

Cunha, H. A., da Silva, V. M. F., Lailson-Brito, J. Jr., Santos, M. C. O., Flores, P. A. C., Martin, A. R., Azevedo, A. F., Fragoso, A. B. L.,
Zanelatto, R. C., Sole-Cava, A. M. (2005). Riverine and marine ecotypes of Sotalia dolphins are different species. Marine Biology, 148: 449-57.

Cunha H. A,, da Silva, V. M. F., Solé-Cava A. M. (2010). Molecular Ecology and Systematics of Sotalia dolphins In: Ruiz-Garcia M &
Shostell J (Eds.) Biology, evolution and conservation of the river dolphins in South-America and Asia: unknown dolphins in danger. NOVA Science
Publisher, New York. p. 261-283.

Danielsen, F., Burgess, N. D., Balmford, A., Donald, P. F., Funder, M., Jones, J. P., Alviola, P., Balete, D. S., Blomley, T., Brashares, J.,
Child, B., Enghoff, M., Fjelds3, J., Holt, S. (2019). Monitoring of Areas and Species/Populations. 311 ES_ CWR_30-11 30/11/10 14:33 Page 311.

De Moura, J. F., Hauser-Davis, R. A., Lemos, L., Emin-Lima, R., Siciliano, S. (2014). Guiana dolphins (Sotalia guianensis) as marine
ecosystem sentinels: ecotoxicology and emerging diseases. Reviews of Environmental Contamination and Toxicology, 228: 1-29.

De Vries, G., Laarman, J. (1973). A case of Lobo’s disease in the dolphin Sotalia guianensis. Aquatic Mammals, 1(3): 26-33.

Deconto, L. S., Monteiro-Filho, E. L. A. (2013). High initial and minimum frequencies of Sotalia guianensis whistles in the southeast and
south of Brazil. Journal of the Acoustical Society of America, 134: 3899-3904.

Deconto, L. S., Monteiro-Filho, E. L. A. (2017). Differences in the sounds of Guiana dolphin Sotalia guianensis (Cetacea:Delphinidae)
between two areas of south-eastern and southern Brazil. Bioacoustic, 28(1): 26 — 41.

Delgado-Ortega, G. (2012). Distribucién espacial y temporal de la tonina del lago (Sotalia guianensis) en el costa occidental del sistema de
Maracaibo. (Biologist Research). Supervisor: Barrios-Garrido, H. , University of Zulia, Maracaibo, Venezuela.

Derville, S., Torres, L. G., Albertson, R., Andrews, O., Baker, C. S., Carzon, P., Garrigue, C. (2019). Whales in warming water: Assessing
breeding habitat diversity and adaptability in Oceania's changing climate. Global change biology, 25(4): 1466-1481.

Di Beneditto, A. P. M. (2003) Interactions between gillnet fisheries and small cetaceans in northern Rio de Janeiro, Brazil: 2001-2002. Latin
American Journal of Aquatic Mammals, 2(2): 79 - 86..

Di Beneditto, A. P. M., Ramos, R. M. A. (2000). Records of the barnacle Xenobalanus globicipitis (Steenstrup, 1851) on small cetaceans of
Brazil. Biotemas, 13( 2): 159-165.

Di Beneditto, A. P. M., Ramos, R. M. A,, Lima, N. R. W. (1998). Fishing activity in Northern Rio de Janeiro State (Brazil) and its relation
with small Cetaceans. Braz. arch. biol. technol, 41(3): 296-302

Di Beneditto, A. P. M., Ramos, R. M. A., Lima, N. R. W., Santos, R. A. (1998). Feeding ecology of Pontoporia blainvillei and Sotalia
fluviatilis in northern Rio de Janeiro, Brazil: a preliminary analysis. Abstracts, V111 Reunido de Trabalhos de Especialistas em Mamiferos Aquaticos da
América do Sul: 25-29.

Di Beneditto, A. P. M., Ramos, R .M. A. (2004). Biology of the marine tucuxi dolphin (Sotalia fluviatilis) in south-eastern Brazil. Journal
of the Marine Biological Association of the United Kingdom 84(6): 1245-50.

Diaz-Delgado, J., Groch, K. R., Sierra, E., Sacchini, S., Zucca, D., Quesada-Canales, O., Arbelo, M., Fernandez, A., Santos, E., lkeda, J.,
Carvalho, R., Azevedo, A. F., Lailson-Brito, J., Flach, L., Ressio, R., Kanamura, C. T., Sansone, M., Favero, C., Porter, B. F., Centelleghe, C., Mazzariol,
S., Di Renzo, L., Di Francesco, G., Di Guardo, G., Catao-Dias, J. L. (2019). Comparative histopathologic and viral immunohistochemical studies on
CeMV infection among Western Mediterranean, Northeast-Central, and Southwestern Atlantic cetaceans. Plos One, 14(3).

Diniz, K. (2012). La pesca del bagre zamurito (Calophysus macropterus, Siluriformes: Pimelodidae) y su efecto potencial sobre la extraccion
de toninas (Inia geoffrensis, Cetacea: Inidae) y babas (Caiman crocodilus, Crocodilia: Aligatoridae) en Venezuela. Tesis de Maestria. Instituto
Venezolano de Investigaciones Cientificas.

Domiciano, 1. G., Domit, C., Broadhurst, M. K., Koch, M. S., Bracarense, A. P. F. (2016). Assessing disease and mortality among small
cetaceans stranded at a world heritage site in southern Brazil. PloS one, 11(2), e0149295. doi: 10.1371/journal.pone.0149295.

Domit, C., Rosa, L. Administragdo dos Portos de Paranagua e Antonina - APPA. Relatério de acompanhamento ambiental. Pontal do Parang;
2018. p.177.

Dorneles, P. R., Lailson-Brito, J. Jr., Azevedo, A.F., Meyer, J.A., Vidal, L.G., Fragoso, A.B., Torres, J.P., Malm, O., Blust, R., Das, K.
(2008). High accumulation of perfluorooctane sulfonate (PFOS) in marine tucuxi dolphins (Sotalia guianensis) from the Brazilian coast. Environ Sci
Technol, 42: 5363-73.

Dorneles, P. R., Lailson-Brito, J. Jr., Dirtu, A. C., Weijs, L., Azevedo, A. F., Torres, J. P. M., Malm, O., Neels, H., Blust, R., Das, K., Covaci,
A. (2010). Anthropogenic and naturally-produced organobrominated compounds in marine mammals from Brazil. Environment International, 36: 60-
67.

Progress report - Sotalia guianensis 46 2021



Dorneles, P. R., Lailson-Brito, J. Jr., dos Santos, R. A., Silva da Costa, P. A., Malm, O., Azevedo, A. F., Torres, J. P. M. (2007). Cephalopods
and cetaceans as indicators of offshore bioavailability of cadmium off Central South Brazil Bight. Environmental Pollution, 148: 352-59.

Dussan-Duque, B. S. (2013). Ecology of the Guiana dolphin (Sotalia guianensis) in the southern area of the Gulf of Morrosquillo, Colombia:
implications for conservation. Doctoral dissertation, University of St Andrews, St. Andrews, Scotland, UK.

Dussan-Duque, S., Wells, R. S. and Bassos-Hull, K. (2006). Distribucion, uso de habitat y abundancia de Sotalia guianensis en el Golfo de
Morrosquillo, Colombia. pp.15. Workshop on Research and Conservation of the Genus Sotalia, 2006, Armagao dos Buzios. Abstracts of workshop on
research and conservation of the genus Sotalia. Armagéo dos Buzios.

Ebert, M., Valentere, A. (2013). New records of Nasitrema atenuatta and Nasitrema globicephalae (Trematoda: Brachycladiidae) Neiland,
Rice and Holden, 1970 in delphinids from South Atlantic. Check list, 9: 1538. 2013.

Edwards, H. H. and Schnell, E. G. D. (2001). Status and ecology of Sotalia fluviatilis in the Cayos Miskito Reserve, Nicaragua. Marine
Mammal Science, 17: 445-72.

Emin-Lima, N. R., Costa, A. F., Rodrigues, A. L. F., Souza, R F. C., Siciliano, S. (2008). Capturas acidentais de Sotalia guianensis na costa
norte do Brasil: analises preliminares. Anais XIII Reunién de Trabajo de Especialistas en Mamiferos Acuaticos de América del Sur y 70. Congresso
SOLAMAC, Montevideo, Uruguai.

Espécie, M. (2011). Tamanho populacional e estimativa da sobrevivéncia relativa de S. guianensis na parte Oeste da baia de llha Grande-
RJ.

Espécie, M. (2015). O que seis anos de marcagdo-recaptura revelam sobre a populagdo de boto-cinza da parte oeste da baia da llha Grande,
Litoral sul do Rio de Janeiro. 2.

Espinoza-Rodriguez, N., De Turris-Morales, K., Shimada, T. and Barrios-Garrido, H. (2019). Guiana dolphin (Sotalia guianensis) in the
southern Gulf of Venezuela: Seasonal distribution, group size, and habitat use. Regional Studies in Marine Science, 32: 100874. doi:
https://doi.org/10.1016/j.rsma.2019.100874

Evans, P. G., Pierce, G. J., & Panigada, S. (2010). Climate change and marine mammals. Journal of the Marine Biological Association of
the United Kingdom, 90(8): 1483-1487.

Ferrer, A., Herrera, O., Trujillo, F., Mosquera-Guerra, F., De La Cruz Melo, G., Lew, D., Boher, S., Seijas, A. E., Hernandez, O. & Usma,
S. (Eds.). (2017). Plan de accion para la conservacion de los mamiferos acuéticos de VVenezuela: delfines de agua dulce, nutrias y manaties 2017- 2027.
Caracas, Venezuela. 92 p.

Fettuccia, D. C. (2006). Comparacdo osteoldgica nas espécies do género Sotalia Gray, 1866 no Brasil (Cetacea, Delphinidae). Manaus,
Amazonas, Brazil: Instituto Nacional de Pesquisas da Amazonia/ Universidade Federal do Amazonas, Master Dissertation, 124p.

Filla, G. D. F. (2004). Estimativa da densidade populacional e estrutura de agrupamento do boto-cinza, Sotalia guianensis (Cetacea,
Delphinidae), na Baia de Guaratuba e na Porcdo norte do complexo estuarino da Baia de Paranagud, PR. (Dissertagdo de Mestrado, Universidade
Federal do Parana, Curitiba).

Filla, G. D. F. and Monteiro-Filho, E. L. A. (2009). O desenvolvimento do turismo nautico e a sua ligacdo com a observagéao do boto-cinza
(Sotalia guianensis) na regido de Cananéia, litoral sul do Estado de Sao Paulo. Revista Turismo em Anélise, 20(2): 282-301.

Filla, G. D. F., & Monteiro Filho, E. D. A. (2009). Monitoring tourism schooners observing estuarine dolphins (Sotalia guianensis) in the
estuarine complex of Cananéia, south-east Brazil. Aquatic Conservation: Marine and Freshwater Ecosystems, 19(7): 772-778.

Flach, L. (2015). Estimativa de parametros populacionais, area de vida, mortalidade e interagdes da atividade pesqueira sobre a populacéo
de botos-cinza (Sotalia guianensis) (Van Beneden, 1864) (Cetacea, Delphinidae) na Baia de Sepetiba (RJ). Tese (Doutorado em Ecologia e Evolug&o),
Universidade do Estado do Rio de Janeiro, Rio de Janeiro, RJ.

Flach, L., Flach, P .A. and Chiarello, A. G. (2008). Density, abundance and distribution of the guiana dolphin (Sotalia guianensis van
Benéden, 1864) in Sepetiba Bay, southeast Brazil. Journal of Cetacean Research and Management, 10(1): 31-36.

Flores, P. A. C. and Da Silva, V. M. F. (2009). Tucuxi and Guiana Dolphin (Sotalia fluviatilis and S. guianensis). pp.1188- 92. In: Perrin,
W.F., Wiirsig, B. and Thewissen, J.G.M. (eds). Encyclopedia of Marine Mammals. Elsevier, Amsterdam. 2nd ed., 1352pp. ISBN-13: 978-0-120373553-
9.

Fragoso, A. B. L. (2001) Alteragdes morfoldgicas e patolégicas em esqueletos de boto-cinza, Sotalia fluviatilis (Gervais, 1853) do litoral
do estado do Rio de Janeiro (in Portuguese). Rio de Janeiro, Brazil: Museu Nacional/ Universidade Federal do Rio de Janeiro, Master Dissertation,
136p.

Fragoso, A. B. L. (2006). Alterag6es morfoldgicas e patolgicas em esqueletos e nadadeiras peitorais de boto-cinza, Sotalia guianensis (van
Bénéden, 1864) do litoral Brasileiro (in Portuguese). Rio de Janeiro, Brazil: Museu Nacional/ Universidade Federal do Rio de Janeiro, PhD. Thesis,
130p.

Fragoso, A. B. L., Lima, F. C. (1998). Escoliose congénita em boto-cinza na costa do Rio de Janeiro. Revista Brasileira de Medicina
Veterinaria, 20(4): 174.

Furtado, M. H. B., Simdes-Lopes, P. C. (1999). Alteragdes senil-degenerativas e variagdes anatdmicas na coluna vertebral de pequenos
cetaceos. Biotemas, 12(1): 133-147.

Gamboa-Poveda, M. (2009). Tamano poblacional, distribucion, y uso de habitat de dos species simpatricas de delfines en el refugio nacional
de vida silvestre Gand-Oca_Manzanillo, Costa Rica. Programa de Maestria en Ciencias Marinas y Costeras, Escuela de Ciencias Biologicas,
Universidad Nacional de Costa Rica. 105p.

Garcia, F. C. P. (2009). Caracterizagdo do repertdrio sonoro da populagdo do boto-cinza (Sotalia guianensis) da regido do estuério do rio
Caravelas, Brasil. Dissertacdo, Universidade Federal do Rio Grande do Norte.

Gaudard, A. (2008). Ecologia comportamental das interagdes entre infantes de boto-cinza, Sotalia guianensis (van Bénéden, 1864) e
embarcacdes no litoral paranaense. Monografia (Graduacgéo). Universidade Federal de Uberlandia, MG.

Gerstein, E. R., Blue, J. E., Pinto, G. F., Barr, S. (2006). Underwater noise and zones of masking with respect to hopper dredging and
manatees in the St. Johns River in Jacksonville, FL. The Journal of the Acoustical Society of America, 120(5): 3153-3153.

Progress report - Sotalia guianensis 47 2021


https://doi.org/10.1016/j.rsma.2019.100874

Gomez-Salazar, C., Trujillo, F., Portocarrero-Aya, M. and Whitehead, H. (2012). Population, density estimates, and conservation of river
dolphins (Inia and Sotalia) in the Amazon and Orinoco river basins. Marine Mammal Science, 281: 124-53.

Gonzales-Viera, O., Marigo, J., Ruoppolo, V., Rosas, F. C. W., Kanamura, C. T., Takakura, C., Fernandez, A., Catdo-Dias, J. L. (2013).
Toxoplasmosis in a Guiana dolphin (Sotalia guianensis) from Parana, Brazil. Veterinary parasitology, 191(3-4): 358-362.

Governo do Estado de S&o Paulo. Decreto 63.853, de novembro de 2018. Declara as espécies da fauna silvestre no Estado de Sao Paulo
regionalmente extintas, as ameagadas de extingao, as quase ameagadas e as com dados insuficientes para avaliagao, e da providéncias correlatas.
Auvailable in: https://www.al.sp.gov.br/repositorio/legislacao/decreto/2018/decreto-63853-27.11.2018.html.

Groch, K. R., Colosio, A. C., Marcondes, M. C. C., Zucca, D., Diaz-Delgado, J., Niemeyer, C., Marigo, J., Brandao, P. E., Fernandez, A.,
Catao-Dias, J. L. (2014). Novel Cetacean Morbillivirus in Guiana Dolphin, Brazil. Emerging Infectious Diseases, 20(3): 511-513.

Groch, K. R., Diaz-Delgado, J., Santos-Neto, E. B., Ikeda, J. M., Carvalho, R. R., Oliveira, R. B., Guari, E. B., Flach, L., Sierra, E., Godinho,
A. I. (2020). The pathology of cetacean morbillivirus and comorbidities in Guiana dolphin during an unusual mortality event (Brazil, 2017-2018).
Veterinary Pathology, 57(6): 845-857.

Groch, K. R.; Santos-Neto, E. B.; Diaz-Delgado, J.; Ikeda, J. M. P.; Carvalho, R. R.; Oliveira, R. B.; Guari, E. B.; Bisi, T. L.; Azevedo, A.
F.; Lailson-Brito, J.; Catao-Dias, J. L. (2018b).Guiana Dolphin Unusual Mortality Event and Link to Cetacean Morbillivirus, Brazil. Emerging
Infectious Diseases, v. 24, n. 7, p. 1349-1354.

Groch, K. R., Diaz-Delgado, J., Santos-Neto, E., lIkeda, J.,Carvalho, R., Oliveira, R., Guari, E., Ferreira-Machado, E., Sacristan, C., Keid,
L., Soares, R., Sousa, G., Oliveira, D., Azevedo, A., Lailson-Brito, J., Catdo-Dias, J. (2018). Pathology of Cetacean Morbillivirus and comorbidities in
Guiana dolphins during 2017-2018 epidemics (Brazil). Washington D.C.: ACVP.

Guimaraes, J., Febronio, A., Vergara-Parente, J., Werneck, M. (2015). Lesions associated with Halocercus brasiliensis Lins de Almeida,
1933 in the lungs of dolphins stranded in the Northeast of Brazil. The Journal of Parasitology, 101(2): 248-251. doi: 10.1645/14-513.1.

Hamilton, C .D., Kovacs, K. M., Ims, R. A., Kohler, J. and Lydersen, C. (2019). Contrasting changes in space use induced by climate change
in two Arctic marine mammal species. Biol. Lett. 15: 20180834. http://dx.doi.org/10.1098/rshl.2018.0834.

Hauser-Davis, R. A., Figueiredo, L., Lemos, L., De Moura, J. F., Rocha, R. C. C., Saint’Pierre, T., Ziolli, R. L., Sicilliano, S. (2020)
Subcellular Cadmium, Lead and Mercury Compartmentalization in Guiana Dolphins (Sotalia guianensis) from Southeastern Brazil. Frontiers in Marine
Science, 7, 584195.

Heide-Jorgensen, M. P., Iversen, M., Nielsen, N. H., Lockyer, C., Stern, H., & Ribergaard, M. H. (2011). Harbour porpoises respond to
climate change. Ecology and evolution, 1(4): 579-585.

Heide-Jgrgensen, M. P., Laidre, K. L., Quakenbush, L. T., & Citta, J. J. (2012). The Northwest Passage opens for bowhead whales. Biology
letters, 8(2): 270-273.

Herrera, O. (2013). Estatus de los delfines de rio Sotalia sp. e Inia geoffrensis en la cuenca del Orinoco. Tesis. Master Universitario en
Biodiversidad en Areas Tropicales y su Conservacion, Universidad Internacional Menéndez Pelayo. 103p.

Heywood, V. (2006). Monitoring of areas and species/populations to assess effectiveness of conservation/management actions. pp.295-313.
Crop Wild Relatives. A Manual of in situ Conservation. Earthscan, London.

Holz, A. C. (2014). Caracterizacdo do ambiente acustico subaquatico e uso de habitat pela toninha, Pontoporia blainvillei, na Baia da
Babitonga, litoral norte de Santa Catarina, Brasil. Joinville. 76p (Doctoral dissertation, Dissertacdo de mestrado, Universidade da Regido de Joinville—
UNIVILLE).

Hoyt, E. and Ifiguez, M. (2008). Estado del Avistamiento de Cetaceos en América Latina. WDCS, Chippenham, UK, Global Ocean, Londres,
IFAW, East Falmouth. 60pp.

Hoyt, E., & Ifiiguez, M. (2008). The state of whale watching in Latin America. Wdcs, Chippenham, Uk.

Hibertz, H., Jensen, A.E, Jensen, P.M., Massao, J., Mendoza, M.M., Ngaga,Y., Poulsen, M.K., Rueda, R., Sam, M., Skielboe,T., Stuart-
Hill, G., Topp-Jargensen, E. & Yonten, D. (2009). ‘Local participation in natural resource monitoring: A characterization of approaches’, Conservation
Biology, 23:31-42.

Instituto Chico Mendes de Conservagéo da Biodiversidade — ICMBio. Portaria ICMBio n° 91, de 27 de agosto de 2010. Plano Nacional de
Acdo para Conservacdo das Espécies Ameagadas e de Importancia Socioeconomica do Ecossistema Manguezal - PAN Manguezal. Available in:
https://www.icmbio.gov.br/portal/images/stories/docs-pan/pan-manguezal/1-ciclo/pan-manguezal-portaria-aprovacao-e-gat.pdf.

International Whaling Commission. (1995). Report of the Scientific Committee, Annex G. Report of the sub-committee on small cetaceans.
Reports of the International Whaling Commission, 45:165-86.

International Whaling Commission. (2019). Report of the Scientific Committee. Annex M. Report of the Sub-Committee on Small
Cetaceans. J. Cetacean Res. Manage. (Suppl.) 20:320-45.

IPCC. (2019). Special Report on the Ocean and Cryosphere in a Changing Climate.

I1zidoro, F. B., LE Pendu, Y. (2012). Estuarine dolphins (Sotalia guianensis) (Van Bénéden, 1864) (Cetacea: Delphinidae) in Porto de llhéus,
Brazil: group characterisation and response to ships. North-Western Journal of Zoology, 8(2).

Japp, A. K. (2004). Estimativa da densidade populacional do boto-cinza Sotalia guianensis na Bafa de Antonina, Parana. Monografia de
Graduagdo, Pontificio Universidade Catdlica do Parand, Curitiba.

Kajiwara, N., Matsuoka, S., lwata, H., Tanabe, S., Rosas, F. C. W., Fillmann, G. and Readman, J. W. (2004). Contamination by persistent
organochlorines in cetaceans incidentally caught along Brazilian coastal waters. Arch. Environ. Contam. Toxicol. 46: 124-34.

Kastak, D., Southall, B. L., Schusterman, R. J., & Kastak, C. R. (2005). Underwater temporary threshold shift in pinnipeds: Effects of noise
level and duration. The Journal of the Acoustical Society of America, 118(5): 3154-3163.

Kehrig, H. A., Hauser-Davis, R. A., Seixas, T. G., Pinheiro, A. B. and Di Beneditto, A. P. M. (2016). Mercury species, selenium,
metallothioneins and glutathione in two dolphins from the southeastern Brazilian coast: mercury detoxification and physiological differences in diving
capacity. Environmental Pollution, 213: 785-92.

Progress report - Sotalia guianensis 48 2021



Kehrig, H. A., Seixas, T .G., Malm, O., Di Beneditto, A. P. M. and Rezende, C. E. (2013). Mercury and selenium biomagnification in a
Brazilian coastal food web using nitrogen stable isotope analysis: A case study in an area under the influence of the Paraiba do Sul River plume. Marine
Pollution Bulletin, 75: 283-90.

Kehrig, H. A, Seixas, T. G., Palermo, E. A., Di Beneditto, A. P. M., Souza, C. M. M. and Malm, O. (2008). Different species of mercury in
the livers of tropical dolphins. Analytical Letters, 41: 1690-98.

Korn, M. G .A,, Santos, G. L. D, Rosa, S. M., Teixeira, L. S. G. and Oliveira, P. V. D. (2010). Determination of cadmium and lead in
cetacean Delphinidae tissue from the coast of Bahia state in Brazil by GFAAS. Microchemical Journal, 96: 12-16.

Kunito, T., Nakamura, S., lkemoto, T., Anan, Y., Kubota, R., Tanabe, S., Rosas, F .C. W., Flllmann, G. and Readman, J. W. (2004).
Concentration and subcellular distribution of trace elements in liver of small cetaceans incidentally caught along the Brazilian coast. Marine Pollution
Bulletin, 49: 574-87.

Laeta, M., Souza, S. M. F. M., Siciliano, S. (2010) Cervical ribs and cleft arches in brazilian Sotalia guianensis: contribution to comparative
studies of skeletal morphology in northern and southeastern specimens. Latin American Journal of Aquatic Mammals, 8(1-2): 151-165.

Laeta, M., Mendonga de Souza, S. M. F., Siciliano, S. (2007). Artrose costo-vertebral em Sotalia guianensis da costa norte do estado do
Rio de Janeiro, Brasil. Resumos XII Congresso Latino-Americano de Ciéncias do Mar, Florianépolis, Santa Catarina, 15-19 Abril 2007, 305p.

Laeta, M., Souza, S. M. F. M., Siciliano, S. (2006). Vertebral lesions in Sotalia dolphins from the north coast of Rio de Janeiro state, Brazil.
Restmenes de la X1l Reunidn de Trabajos de Especialistas en Mamiferos Acuéticos de América del Sur, Mérida: 142p..

Laeta, M, Souza, S. M. F .M., Siciliano, S. (2008). Lesdes 6sseas nas colunas vertebrais de botos-cinza, Sotalia guianensis, da costa do
estado do Par, Brasil. Resimenes de la X111 Reunién de Trabajos de Especialistas en Mamiferos Acuaticos de América del Sur, Montevideo, 171p.

Lailson-Brito, J. JR., Cruz, R., Dorneles, P. R., Andrade, L., Azevedo, A. F., Fragoso, A. B., Vidal, L. G., Costa, M. B., Bisi, T. L., Almeida,
R., Carvalho, D. P., Bastos, W. R., Malm, O. (2012). Mercury-Selenium Relationships in Liver of Guiana Dolphin: The Possible Role of Kupffer Cells
in the Detoxification Process by Tiemannite Formation. Plos One, 7(7): 1-10.

Lailson-Brito, J., Dorneles, P.R., Azevedo-Silva, C.E., Azevedo, A.F., Vidal, L.G., Zanelatto, R.C., Loziniski, C.P.C., Azeredo, A., Fragoso,
A.B., Cunha, H.A., Torres, J.P.M. and Malm, O. (2010). High organochlorine accumulation in blubber of Guiana dolphin, Sotalia guianensis, from
Brazilian coast and its use to establish geographical differences among populations. Environmental Pollution, 158: 1800-08.

Lailson-Brito, J., Kehrig, H.A. and Malm, O. (2002). Mercurio total nos tecidos do Boto-Cinza, Sotalia fluviatilis (Cetacea, Delphinidae),
da Baia de Guanabara, Rio de Janeiro, Brazil. pp.291-300. In: Prego, R., Duarte, A., Panteleitchouk, A.V. and Santos, T.R. (eds). Estudos sobre
Contaminacéo. Piaget, Viseu.

Lam, V. W., Allison, E. H., Bell, J. D., Blythe, J., Cheung, W. W., Frélicher, T. L., Sumaila, U. R. (2020). Climate change, tropical fisheries
and prospects for sustainable development. Nature Reviews Earth & Environment, 1(9): 440-454.

Lavandier, R., Aréas, J., Dias, P. S., Taniguchi, S., Montone, R., Moura, J. F., Quinete, N., Siciliano, S. and Moreira, I. (2015). An assessment
of PCB and PBDE contamination in two tropical dolphin species from the Southeastern Brazilian coast. Marine Pollution Bulletin 101: 947-53.

Lemos, L .L., De Moura, J. F., Hauser-Davis, R. A., Campos, R. C. and Siciliano, S. (2013). Small cetaceans found stranded or accidentally
captured in southeastern Brazil: Bioindicators of essential and non-essential trace elements in the environment. Ecotoxicology and Environmental
Safety, 97: 166-75.

Lima, J. Y., Carvalho, A. P. M., Azevedo, C. T., Barbosa, L. A., Silveira, L. S. (2017). Variation of age and total length in Sotalia guianensis
(Van Bénéden, 1864) (Cetacea, Delphinidae), on the coast of Espirito Santo state, Brazil. Brazilian Journal of Biology, 77: 437-43.

Lima-Silva, F. J.. Porpino, K. D. O., Firmino, A. S. L., De Oliveira, I. T. G., Simdes-Lopes, P. C. (2010). Bone alterations caused by a sting
ray spine in the vertebra of Sotalia guianensis (Cetacea, Delphinidae). Marine Mammal Science, 26(1): 234-238.

Lobo, A. J., Wedekin, L. L., Sobral-Souza, T., Le Pendu, Y. (2021). Potential distribution of Guiana dolphin (Sotalia guianensis): a coastal-
estuarine and tropical habitat specialist. Journal of Mammalogy, 102(1), 308-318.

Loch, C., Marmontel, M. and Simdes-Lopes, P..C. (2009). Conflicts with fisheries and intentional killing of freshwater dolphins (Cetacea:
Odontoceti) in the Western Brazilian Amazon. Biodiversity Conservation 18(14): 979-88. Doi: 10.1007/s10531-009-9693-4.

Loch, C., Grando, L. J., Kieser, J. A., Simdes-Lopes, P. C. (2011). Dental pathology in dolphins (Cetacea: Delphinidae) from the southern
coast of Brazil. Diseases of Aquatic Organisms, 94(3): 225-234. doi:10.3354/da002339

Lodi, L. and Capistrano, L. (1990). Capturas acidentais de pequenos cetaceos no litoral norte do Estado do Rio de Janeiro. Biotemas 3(1):
47-65. [In Portuguese].

Lucke, K., Siebert, U., Lepper, P. A., & Blanchet, M. A. (2009). Temporary shift in masked hearing thresholds in a harbor porpoise
(Phocoena phocoena) after exposure to seismic airgun stimuli. The Journal of the Acoustical Society of America, 125(6): 4060-4070.

Luque, J. L., Muniz-Pereira, L. C., Siciliano, S., Siqueira, L. R., Oliveira, M. S., Vieira, F. M. (2010). Checklist of helminth parasites of
cetaceans from Brazil. Zootaxa, 2548(1): 57-68.

Maciel, 1.S, (2020). Ecologia acustica do boto-cinza (Sotalia guianensis) nas baias de Sepetiba e llha Grande. PhD Thesis — Graduated
Program in Animal Biology.

MacLeod, C. D. (2009). Global climate change, range changes and potential implications for the conservation of marine cetaceans: a review
and synthesis. Endangered Species Research, 7(2): 125-136.

Mamede, N. S. (2015). Caracterizagdo espaco-temporal da populacéo de boto-cinza, Sotalia guianensis VVan Beneden, 1864 (Cetacea:
Delphinidae) na Baia de Benevente, Espirito Santo, e implicacdes para a conservacao. Dissertacdo (Mestrado em Ecologia), Universidade Federal de
Juiz de Fora, Juiz de Fora, MG.

Manhées, B. M. R., Santos-Neto, E. B., Tovar, L. R., Guari, E. B,; Flach, L., Kasper, D., Galvéo, P. M. A., Malm, O., Gongalves, R. A.,
Bisi, T. L., Azevedo, A. F., Lailson-Brito, J. Jr. (2021). Changes in mercury distribution and its body burden in delphinids affected by a morbillivirus
infection: Evidences of methylmercury intoxication in Guiana dolphin. Chemosphere, 263: 128286.

Mannocci, L., Monestiez, P., Bolanos-Jiminez, J., Doremus, G., Jeremie, S., Laran, S., Rinaldi, R., van Canneyt, O. and Ridoux, V. (2012).
Megavertebrate communities from two contrasting ecosystems in the western tropical Atlantic. Journal of Marine Systems, 111-112: 208-22.

Progress report - Sotalia guianensis 49 2021



Marega-Imamura, M., Carvalho, G. H. D., Pendu, Y. L., Silva, P. S. D., & Schiavetti, A. (2018). Behavioral responses of Sotalia guianensis
(Cetartiodactyla, Delphinidae) to boat approaches in northeast Brazil. Latin american journal of aquatic research, 46(2): 268-279.

Marigo, J.; Ruoppolo, V., Rosas, F. C. W., Valente, A. L. S., Oliveira, M. R., Dias, R. A., Catdo-Dias, J. L. (2010). Helminths of Sotalia
guianensis (Cetacea: Delphinidae) from the south and southeastern coasts of Brazil. Journal of wildlife diseases, 46(2): 599-602.

Marsh, D. and Trenham, P. C. (2008). Tracking current trends in plant and animal population monitoring. Conservation Biology, 22: 647-
55.

Martins, D. T. L., Rossi-Santos, M. R., Silva, F. J. D. L. (2016). Effects of anthropogenic noise on the acoustic behaviour of Sotalia
guianensis (Van Bénéden, 1864) in Pipa, North-eastern Brazil. Marine Biological Association of the United Kingdom. Journal of the Marine Biological
Association of the United Kingdom, 98(2): 215-22.

Marutani, V. H. B. (2020). Caracterizagao histopatoldgica, imuno-histoquimica e molecular de doencas emergentes em cetaceos no litoral
do Parana (in Portuguese) Londrina, Brazil: Universidade Estadual de Londrina, Master in Animal Science, 7p.

May-Collado L. (2009). MARINE MAMMALS. IN: WEHRTMANN 1.S., CORTES J. (EDS) MARINE BIODIVERSITY OF COSTA
RICA, CENTRAL AMERICA. Monographiae Biologicae, vol 86. Springer, Dordrecht.

May-Collado L.J. et al. (2018). Ecology and Conservation of Cetaceans of Costa Rica and Panama. In: Rossi-Santos M., Finkl C. (eds)
Advances in Marine Vertebrate Research in Latin America. Coastal Research Library, vol 22. Springer, Cham.

May-Collado, L. J., Wartzok, D. (2008). A comparison of bottlenose dolphin whistle in the Western Atlantic Ocean: insights on factors
promoting whistle variation. Journal of Mammalogy, 89:205-216.

May-Collado, L. J., Wartzok, D. (2009). A characterization of Guyana dolphin (Sotalia guianensis) whistles from Costa Rica: The
importance of broadband recording systems. Journal of the Acoustic Society of America, 125(2): 1202-1213.

Medina-Fitoria A. (ed.). (2018). Libro Rojo de los Mamiferos de Nicaragua. 1% edicién. Asociacion Mastozool6gica Nicaragliense AMAN -
Centro de Investigacion, Capacitacion y conservacion CICFA y Ministerio del Ambiente MARENA. Revista Nicaragiiense de Biodiversidad No. 30,
Managua, Nicaragua, 2018. Pp.76.

Meirelles, A. C., Silva, C. P. N., Ribeiro, A. C. and Filho, A. S. (2010). Records of Guiana dolphin, Sotalia guianensis, in the state of Ceara,
northeastern Brazil. Latin American Journal of Aquatic Mammals, 8(1-2): 97-102.

Meirelles, A. C. O. (2013). Ecologia populacional e comportamental do boto-cinza, Sotalia guianensis (Van Beneden, 1864), na enseada do
Mucuripe, Fortaleza, Estado do Ceara. Tese (Doutorado em Ciéncias Marinhas Tropicais), Universidade Federal do Cear4, Fortaleza, CE.

Mello, A. B. (2016). Parametros populacionais do boto-cinza, Sotalia guianensis (Cetartiodactyla: Delphinidae), no estuario de Cananeia
entre 2015 e 2016. Dissertacéo de Mestrado, Universidade de S&o Paulo, Sao Paulo. 59p.

Mello, A. B., de Molina, J. M. B., Kajin, M. and Santos, M. C.D. O. (2019). Abundance estimates of Guiana dolphins (Sotalia guianensis;
Van Bénéden, 1864) inhabiting an estuarine system in southeastern Brazil. Aquatic Mammals. 45: 56-65.

Melo, D. M. (2018). Ecologia populacional de Sotalia guianensis no complexo estuarino de Canavieiras - Bahia, Brasil. Dissertacéo
(Mestrado em Sistemas Aquaticos Tropicais), Universidade Estadual de Santa Cruz, llhéus, BA.

Melo, O. P., Ramos, R. M. A., Di Beneditto, A. P. M. (2006). Helminths of the marine tucuxi, Sotalia fluviatilis (Gervais, 1853)(Cetacea:
Delphinidae), in northern Rio de Janeiro State, Brazil. Brazilian Archives of Biology and Technology, 49(1): 145-148.

Mendonga De Souza, S. M. F., Laeta, M., Siciliano, S. (2006). Lesdes 6sseas em colunas vertebrais de golfinhos do género Sotalia,
provenientes do litoral norte do Rio de Janeiro, Brasil (in Portuguese). In: Siciliano, S.; Borobia, M.; Barros, N. B.et al. Workshop on Research and
Conservation of the Genus Sotalia, 19-23 June 2006. Armag&o dos Buzios, RJ, Brazil, p. 32.

Miranda, A. V. (2017). Estimativa de densidade e tamanho populacional de botos-cinza, Sotalia guianensis (Van Beneden, 1864) no
complexo estuarino de Paranagua, Parana. Dissertacdo (Mestrado em Sistemas Costeiros e Oceanicos), Universidade Federal do Parand, Pontal do Sul,
PR.

Monteiro-Filho, E. L. A. (1995). Pesca interativa entre o golfinho Sotalia fluviatilis guianensis e a comunidade pesqueira da regido de
Cananéia. Boletim do Instituto de Pesca, 22(2): 15-23.

Monteiro-Neto, C., Alves-Junior, T. T., Capibaribe Avila, F .J., Campos, A. A., Fernandes Costa, A., Negrao Silva, C. P. and Furtado-Neto,
M. A. A. (2000). Impact of fisheries on the tucuxi (Sotalia fluviatilis) and rough-toothed dolphin (Steno bredanensis) populations off Ceara state,
northeastern Brazil. Aquatic Mammals, 26: 49 - 56.

Monteiro-Neto, C., Itavo, R. V. and Moraes, L .E. S. (2003). Concentrations of heavy metals in Sotalia fluviatilis (Cetacea: Delphinidae) off
the coast of Cear4, northeast Brazil. Environmental Pollution, 123: 319-24.

Mooney, T. A., Nachtigall, P. E., Breese, M., Vlachos, S., & Au, W. W. (2009). Predicting temporary threshold shifts in a bottlenose dolphin
(Tursiops truncatus): The effects of noise level and duration. The Journal of the Acoustical Society of America, 125(3): 1816-1826.

Moron, J. R., Lopes, N. P., Reis, S. S., Mamede, N., Reis, S., Toledo, G., Corso, G., Sousa-Lima, R. S., Andriolo, A. (2019). Whistle
variability of Guiana dolphins in South America: Latitudinal variation or acoustic adaptation?. Marine Mammal Science, 35 (3): 843 —874.NRC, Board,
O. S., & National Research Council. (2005). Marine mammal populations and ocean noise: determining when noise causes biologically significant
effects. National Academies Press.

Moura, J. F., Emim-Lima, R., Hacon, S. S., Vega, C. M., Campos, R. C. and Siciliano, S. (2012). Guiana dolphins (Sotalia guianensis, Van
Benédén, 1864) as indicators of the bioaccumulation of total mercury along the coast of Rio de Janeiro State, Southeastern Brazil. Bulletin of
Environmental Contamination and Toxicology, 88: 54-59.

Moura, J. F., Emim-Lima, R., Hacon, S. S., Vega, C. M., Campos, R. C. and Siciliano, S. (2012). Mercury status of the Amazon Continental
Shelf: Guiana dolphins (Sotalia guianensis, VVan Benéden, 1864) as a bioindicator. Bulletin of Environmental Contamination and Toxicology, 89: 412-
18.

Nery, M. F.; Simdo, S. M. (2012). Capture-recapture abundance estimate of Guiana dolphins in southeastern Brazil. Ciencias Marinas, v.
38, p. 529-541.

Progress report - Sotalia guianensis 50 2021



Nery, M .F., Espécie, M. D. A, and Siméo, S. M. (2008). Marine tucuxi dolphin (Sotalia guianensis) injuries as a possible indicator of
fisheries interaction in southeastern Brazil. Brazilian Journal of Oceanography, 56: 313-16.

Netto, R. F. & Barbosa, L. A. (2003), Cetaceans and fishery interactions along the Espirito Santo State Southeastern Brazil during 1994-
2001. Latin American Journal of Aquatic Mammals, 2(1): 57-60.

O'Connor, S., Campbell, R., Cortez, H. and Knowles, T. (2009). Whale Watching Worldwide: Tourism Numbers, Expenditures and
Expanding Economic Benefits. A special report from the International Fund for Animal Welfare, Yarmouth, MA, USA, prepared by Economists at
Large. 295pp.

Pacifico, E. d. S. (2008). Estimativa de abundancia do boto-cinza, Sotalia guianensis, no complexo estuarino-lagunar de Cananéia (SP):
gerando subsidios para a carta SAO. 2008. Trabalho de Concluséo de Curso (Bacharel em Ecologia). Curso de Ecologia, Universidade Estadual Paulista
‘Julio de Mesquita Filho', Rio Claro, SP. 68pp.

Pais, F. S., Cardoso, R. P., Rossi-Santos, M. R., Wedekin, L. L., Silva, F. J., Monteiro-Filho, E. L., & Ledo, D. T. M. (2018). Anthropogenic
noise and Guiana dolphins (Sotalia guianensis) in Brazil: ecological and conservation concerns. Advances in marine vertebrate research in Latin
America: 321-366.

Paro, A .D. (2010). Estimativa populacional e uso do habitat do boto-cinza (Sotalia guianensis) no litoral sul do Rio Grande do Norte.
Dissertagdo (Mestrado em Psicobiologia), Universidade Federal do Rio Grande do Norte, Natal, RN.

Pereira, M. G., Bazzalo, M., & de Carvalho Flores, P. A. (2007). Reagdes comportamentais na superficie de Sotalia guianensis (Cetacea,
Delphinidae) durante encontros com embarcacdes na Baia Norte de Santa Catarina. Revista Brasileira de Zoociéncias, 9(2).

Portaria MMA no 444, de 17 de dezembro de 2014. Reconhecer como espécies da fauna brasileira ameagadas de extingao aquelas constantes
da ‘Lista Nacional Oficial de Espécies da Fauna Ameagadas de Extin¢do’. Available in: https://www.icmbio.gov.br/portal/images/stories/docs-plano-
de-acao/00-saiba-mais/04_- PORTARIA_MMA_N° 444 DE_17_DE_DEZ_DE_2014.pdf.

Portaria MMA no 9, de 23 de janeiro de 2007. Reconhece como dreas prioritarias, utilizacdo sustentavel e reparticdo de beneficios da
biodiversidade brasileira. Available in:
https://www.icmbio.gov.br/cepsul/images/stories/legislacao/Portaria/2007/p_mma_09_2007_areaprioritariaparabiodiversidade_revgd_p_126_2004.p
df.

Prefeitura da Cidade do Rio de Janeiro. Decreto no 15.793, de 4 de junho de 1997. Criac¢do do Programa Rio- Diversidade - Programa de
Conservagdao  das  Espécies Raras e  Ameagadas de  Extingdo.  Available in: https://leismunicipais.com.br/a/rj/r/rio-de-
janeiro/decreto/1997/1580/15793/lei-organica-rio-de-janeiro-rj.

Prefeitura do Municipio de Mangaratiba. Lei no 940, de 8 de outubro de 2014. Cria a area de protecdo ambiental marinha Boto Cinza.
Auvailable in: http://www.mangaratiba.rj.gov.br/portal/arquivos/atos-oficiais/leis-2014/pmm-lei-9402014.pdf.

Quinete, N., Lavandier, R., Dias, P., Montone, R., Moreira, . (2011). Specific profiles of polybrominated diphenylethers (PBDESs) and
polychlorinated biphenyls (PCBs) in fish and tucuxi dolphins from the estuary of Paraiba do Sul River, Southeastern Brazil. Marine Pollution Bulletin,
62(2): 440-46.

Ramirez, S. (2005). Interaccién de cetaceos con la pesqueria artesanal de la zona suroccidental del golfo de Venezuela, estado Zulia.
Iniciativa de Especies Amenazadas. Libro Una Mano a la Naturaleza, Proyecto 123.

Ramos, R. M. A., Di Beneditto, A. P. M., Souza, S. M. D. (2001). Bone lesions in Sotalia fluviatilis (Cetacea) as a consequence of
entanglement: Case report. Brazilian Journal of Veterinary Research and Animal Science, 38(4): 192-195.

Ramos, R. M. A, Di Beneditto, A. P. M., Siciliano, S., Santos, M. C. O., Zerhini, A. N., Vicente, A. F. C., Zampirolli, E., Alvarenga, F. S.,
Fragoso, A. B., Lailson-Brito J. Jr., Azevedo, A. F., Barbosa, L., Lima, N. R. W. (2010). Morphology of the Guiana dolphin (Sotalia guianensis) off
southeastern Brazil: growth and geographic variation. Latin America Journal of Aquatic Mammals, 8(1-2): 137-49.

Rezende, F. (2008). Alteragdes acustico-comportamentais. ELA Monteiro-Filho & KDA Monteiro. Biologia, ecologia e conservacéo do
boto-cinza. Paginas & Letras, Sdo Paulo, Séo Paulo, Brasil: 165-176.

Rodrigues, V. L. A., Wedekin, L. L., Marcondes, M. C. C., Barbosa, L, Farro, A. P. C.(2020). Diet and foraging opportunism of the Guiana
Dolphin (Sotalia guianensis) in the Abrolhos Bank, Brazil. Marine Mammal Science, 36(2): 436-50.

Rodriguez, H. B., Chinchilla, F. A., May-Collado, L. (2002). Lista de especies, endemismo y conservacion de los mamiferos de Costa Rica.
Revista Mexicana de Mastozoologia, 6: 21-57.

Rosa, G. A. (2016). Ecologia populacional do boto-cinza, Sotalia guianensis (Van Bénéden, 1864): Parametros populacionais,
comportamento a distribui¢do na costa de llhéus, nordeste do Brasil. Dissertacdo (Mestrado em Sistemas Aquéticos Tropicais), Universidade Estadual
de Santa Cruz, llhéus, BA.

Rosas, F. C. W. and Monteiro-Filho, E. L. A. (2002). Reproduction of the estuarine dolphin (Sotalia guianensis) on the coast of Parana,
southern Brazil. Journal of Mammalogy, 83: 507-15.

Rosas, F. C. W., Barreto, A. S. and Monteiro-Filho, E. L. A. (2003). Age and growth of the estuarine dolphin (Sotalia guianensis) (Cetacea,
Delphinidae) on the Parana coast, Southern Brazil. Fishery Bulletin, 101: 377-83.

Rosas, F. C. W., Marigo, J., Laeta, M. and Rossi-Santos, M. R. (2010). Natural history of dolphins of the genus Sotalia. Latin America
Journal of Aquatic Mammals, 8(1-2): 57-68.

RRDM - Rede Rio Doce Mar — FEST. 2019. Relatério Anual: Anexo 6 — Monitoramento de mamiferos, tartarugas e aves marinhas
associados a foz do Rio Doce, lataforma continental e areas protegidas adjacentes.

Sacristan, C., Esperon, F., Ewbank, A. C., Diaz-Delgado, J., Ferreira-Machado, E., Costa-Silva, S., Sanchez-Sarmiento, A. M., Groch, K.
R., Neves, E., Pereira Dutra, G. H., Gravena, W., Ferreira Da Silva, V. M., Marcondes, M. C. C., Castaldo Colosio, A., Cremer, M. J., Carvalho, V. L.,
Ac, O. M., Marigo, J., Catao-Dias, J. L. (2019). Novel herpesviruses in riverine and marine cetaceans from South America. Acta Trop, 190: 220-227.

Sacristan, C., Esperon, F., Marigo, J., Ewbank, A. C., De Carvalho, R. R., Groch, K. R., De Castilho, P. V., Sanchez-Sarmiento, A. M.,
Costa-Silva, S., Ferreira-Machado, E., Gonzales-Viera, O. A., Daura-Jorge, F. G., Santos-Neto, E. B., Lailson-Brito, J. Jr., De Freitas Azevedo, A.,
Simoes-Lopes, P. C., Neves, C. G., Catao-Dias, J. L. (2018). Molecular identification and microscopic characterization of poxvirus in a Guiana dolphin
and a common bottlenose dolphin, Brazil. Dis Aquat Organ, 130(3): 177-185.

Progress report - Sotalia guianensis 51 2021



Salgado, L. D., Més-Rosa, S. and Azevedo, J. C. R. (2018). Concentrations of metals in liver of Guiana dolphins (Sotalia guianensis) from
an estuary in Southeast of Brazil. Ecotoxicology Environmental Contamination, 13(1): 51-61.

Sanchez, L. and Bricefio, Y. (2017). Anthropogenic interactions increasing mortality of cetaceans in the Maracaibo Lake, Venezuela. 28th
International Congress Conservation Biology (ICCB 2017), Cartagena.

Sanchez-Sarmiento, A. M., Carvalho, V. L., Diaz-Delgado, J., Ressio, R. A., Fernandes, N., Guerra, J. M., Sacristan, C., Groch, K. R.,
Silvestre-Perez, N., Ferreira-Machado, E., Costa-Silva, S., Navas-Suarez, P., Meirelles, A. C. O., Favero, C., Marigo, J., Bertozzi, C. P., Colosio, A.
C., Marcondes, M. C. C., Cremer, M. J., Silva, N. D. S., Ferreira Neto, J. S., Keid, L. B., Soares, R., Sierra, E., Fernandez, A., Catao-Dias, J. L. (2019).
Molecular, serological, pathological, immunohistochemical and microbiological investigation of Brucella spp. in marine mammals of Brazil reveals
new cetacean hosts. Transbound Emerg Dis, in press.

Santos, E., Pansard, K. C., Yamamoto, M. E. and Chellappa, S. (2006). Comportamento do boto-cinza, Sotalia guianensis (VVan Beneden)
(Cetacea, Delphinidae) na presenca de barcos de turismo na Praia de Pipa, Rio Grande do Norte, Brasil. Rev. Bras. Zool, 23(3): 661-66. [In Portugese].

Santos, M. S., Schiavetti, A., & Alvarez, M. R. (2013). Surface patterns of Sotalia guianensis (Cetacea: Delphinidae) in the presence of
boats in Port of Malhado, Ilhéus, Bahia, Brazil. Latin American Journal of Aquatic Research, 41(1): 80-88.

Santos, M. C. O. and Rosso, S. (2008). Social organization of marine tucuxi dolphins, Sotalia guianensis, in the Cananéia estuary of
southeastern Brazil. Journal of Mammalogy, 89(2): 347-55.

Santos, M. C. O., Bardo-Acufia, L. and Rosso, S. (2001). Insights on site fidelity and calving intervals of the marine tucuxi dolphin (Sotalia
fluviatilis) in south-eastern Brazil. Journal of the Marine Biological Association of the United Kingdom, 81: 1049-52.

Santos, M. C. O., Cremer, M. J., Secchi, E. R., Flach, L., Filla, G., Hubner, A. and Dussan-Duque, S. (2010). Report of the Working group
on population abundance and density estimation. Latin American Journal of Aquatic Mammals, 8: 39-45.

Santos, M. C. O., Rosso, S. and Ramos, R. M. A. (2003). Age estimation of marine tucuxi (Sotalia fluviatilis) in South-eastern Brazil. Journal
of the Marine Biological Association of the United Kingdom, 83: 233-36.

Santos, M. D. O. and Zerbini, A. N. (2006). Abundance estimates of the marine tucuxi dolphin (Sotalia guianensis) in the Cananéia Estuary,
southeastern Brazil. pp.51. Workshop on Research and Conservation of the Genus Sotalia, Armagdo de Buzios, Rio de Janeiro, Brazil. Edil Artes
Gréficas, Rio de Janeiro.

Santos-Neto, E., Azevedo-Silva, C. E., Bisi, T. L., Santos, J., Meirelles, A. C. O., Carvalho, V. L., Azevedo, A. F. and Lailson-Brito, J.
(2014). Organochlorine concentrations (PCBs, DDTs, HCHs, HCB and Mirex) in delphinids stranded at the northeastern Brazil. Science of The Total
Environment, 472: 194-203.

Schulze, B. (2012). Estimativa populacional e area de vida do boto-cinza, Sotalia guianensis (Cetacea, Delphindae) na Baia da Babitonga,
Santa Catarina, Brasil. Dissertacdo de Mestrado, USFC, Programa de P6s-Graduacdo em Ecologia. 119p.

Seade, G. C. C., Cerqueira, V. D., Sierra, E., Chaves, J. F., Moura, M. A. O., Montao, D. P., Riet-Correa, G., Oliveira, C. A,, Siciliano, S.,
Emin-Lima, R., Costa, A. F., Fernandez, A., Bezerra Junior, P. S. (2017). Herpesviral infection in a Guiana dolphin (Sotalia guianensis) from the
northern coast of Brazil. J Vet Diagn Invest, 29(6): 877-879. doi: 10.1177/1040638717727794

Secchi, E., Santos, M. P. and Reeves, R. (2018). Sotalia guianensis. The IUCN Red List of Threatened Species 2018: . T181359A50386256.
https://dx.doi.org/10.2305/I[UCN.UK.2018-2.RLTS.T181359A50386256.en. Downloaded on 22 June 2020.

Seminara, C. |., Barbosa-Filho, M. L. V., Le Pendu, Y. (2019). Interactions between cetaceans and artisanal fishermen from Ilheus, Bahia -
Brazil. Biota Neotropica, 19(4), €20190742. https://doi.org/10.1590/1676-0611-BN-2019-0742.

Seixas, T. G., Kehrig, H. A., Costa, M., Fillmann, G., Di Beneditto, A. P., Secchi, E. R., Souza, C. M. M., Malm, O., Moreira, I. (2008).
Total mercury, organic mercury and selenium in liver and kidney of a South American coastal dolphin. Environmental Pollution, 154: 98-106.

Seixas, T. G., Kehrig, H. A., Di Beneditto, A. P. M., Souza, C. M. M., Malm, O. and Moreira, |. (2009). Essential (Se, Cu) and non-essential
(Ag, Hg, Cd) elements: what are their relationships in liver of Sotalia guianensis (Cetacea, Delphinidae)? Marine Pollution Bulletin, 58: 601-34.

Seixas, T. G., Moreira, I., Siciliano, S., Malm, O. and Kehrig, H. A. (2014). Differences in methylmercury and inorganic mercury
biomagnification in a tropical marine food web. Bulletin of Environmental Contamination and Toxicology, 92(3): 274-78.

Sholl, T. G. C., Nascimento, F. F., Leoncini, O., Bonvicino, C., Siciliano, S. (2008). Taxonomic identification of dolphin love charms
commercialized in the Amazonian region through the analysis of cytochrome b DNA. Journal of the Marine Biological Association of the United
Kingdom, 88:1207-1209.

Siciliano, S., Viana, M. C., Emin-Lima, R., Bonvicino, C. R. (2018). Dolphins, Love and Enchantment: Tracing the Use of Cetacean
Products in Brazil. Front. Mar. Sci. 5:107. doi: 10.3389/fmars.2018.00107

Siciliano, S. (1994). Review of small cetaceans and fishery interactions in coastal waters of Brazil. In: Perrin, W. F.; Donovan, G. P.; Barlow,
J. (Ed.) Gillnets and cetaceans. Rep. Int. Whal. Comm., Spec. Issue: 241-250.

Siciliano, S., Corréa, L. G, and Di Beneditto, A. P. M. (2017). Real-time record of entanglement of a Guiana Dolphin (Sotalia guianensis)
in recreational fishing gear. Aquatic Mammals, 43(3), 320-323, DOI 10.1578/AM.43.3.2017.320

Siciliano, S., Cardoso, J., Francisco, A., De Souza, S. P., Hauser-Davis, R. A., lwasa-Arai, T. (2020).Epizoic barnacle (Xenobalanus
globicipitis) infestations in several cetacean species in south-eastern Brazil. Marine Biology Research, 16(5): 356-368.

Sidou, S. A. (2008). Capturas acidentais de pequenos cetaceos pela frota pesqueira do Porto de Cananéia, SP. Trabalho de Conclusédo de
Curso (Bacharelado em Ciéncias Biologicas), Universidade Estadual Paulista, UNESP, campus de Rio Claro, Sdo Paulo. 126p.

Simoes-Lopes, P. C., Menezes, M. E., Ferigolo, J. (2008). Alteracoes senil-degenetarivas, patolégicas, traumaticas e malformagdes dsseas.
Campinas: 1PeC: 39-50.

Souza, S. C. P. (2008). ESTIMATIVA DE PARAMETROS POPULACIONAIS DO BOTO-CINZA, Sotalia guianensis (VAN BENEDEN,
1864) (CETACEA, DELPHINIDAE) NA BAIA DE PARATY (RJ). Dissertagdo (Mestrado em Ecologia e Evolucdo). Universidade do Estado do Rio
de Janeiro, Rio de Janeiro, RJ.

Progress report - Sotalia guianensis 52 2021



Stutz Reis, S. (2013). Caracterizacdo das emissdes sonoras do boto-cinza Sotalia guianensis (Van Beneden, 1864) (CETACEA:
DELPHINIDAE) e a investigacdo do ambiente aclstico na Baia De Benevente, ES. Master's degree dissertation (Graduated Program in Behavior and
Animal Biology) - Universidade Federal de Juiz de Fora, Minas Gerais).

Sutherland, W.J. (2006). The Conservation Handbook. 2nd Edition, Blackwell Science.

Tardin, R. (2020). Modelling habitat use by the Guiana dolphin, Sotalia guianensis, in south-eastern Brazil: Effects of environmental and
anthropogenic variables, and the adequacy of current management measures. Aquatic Conservation: Marine and Freshwater Ecosystems 30: 775-86.

Tardin, R. H. O. et al. (2013). Parental care behavior in the Guiana dolphin, Sotalia guianensis (Cetacea: Delphinidae), in llha Grande Bay,
southeastern Brazil. Zoologia (Curitiba), 30(1): 15-23.

Trujillo, F., Crespo, E., Van Damme, P. A., & Usma, J. S. (2010). The action plan for South American river dolphins 2010-2020. WWF,
Fundacion Omacha, WDS, WDCS, Solamac. Bogota, DC, Comlombia. 249p.

Trujillo, F., Diazgranados, M. C., Garcia, C. & Dussan, S. (2006). Sotalia guianensis. En: Libro Rojo de los Mamiferos de Colombia. Bogota:
Conservacion Internacional, Ministerio de Medio Ambiente y Desarrollo Territorial:. 273-277.

Trujillo, F., Ortiz, E., Mosquera-Guerra, F., Prieto, J., Jauregui, A. and Pabon, K. (2017). Plan de conservacion y manejo de mamiferos
acuaticos en el departamento del Magdalena. Corpamag, Fundacion Omacha, Fundacion Museo del Mar y Acuario y Museo del Mar Fospina S.A.S.
Santa Marta, Colombia. 112p.

Tosi,C., Magalhaes, F., Garri, R. (2007). Can the estuarine dolphin (Sotalia guianensis) be classified as Vulnerable species in Maranhé&o
coast, Northeastern Brazil? Cetacean Society International. Whales Alive. Vol. XVI, No 2.

Van Belleghem, T. and Domit, C. (2017). Which port activities pose the highest threats to coastal dolphins? Prioritization based on expert
elicitation. Abstract SMM - Society for Marine Mammalogy’s 22nd Biennial Conference of the Biology of Marine Mammals, Halifax, Nova Scotia,
Canada.

Van Belleghem, T., Petrucci, I. N., Da Silva, A. Z., Wrobel, D., Vidal, L. G., Domit, C. (2018). Threat assessment of port areas to Guiana
dolphins (Sotalia guianensis): The knowledge gap in current literature. Abstract SOLAMAC — Sociedade Latino Americana de Especialistas em
Mamiferos Aquaticos. Lima, Peru.

Van Bressem, M. F., Santos, M. C. D., Oshima, J. E. D. (2009). Skin diseases in Guiana dolphins (Sotalia guianensis) from the Paranagua
estuary, Brazil: A possible indicator of a compromised marine environment. Marine Environmental Research, 67(2): 63-68.

Van Bressem, M. F., Van Waerebeek, K., Aznar, F. J., Raga, J. A., Jepson, P. D., Duignan, P., Deaville, R., Flach, L., Viddi, F., Baker, J.
R., Di Beneditto, A. P., Echegaray, M., Genov, T., Reyes, J., Felix, F., Gaspar, R.; Ramos, R., Peddemors, V., Sanino, G. P., Siebert, U. (2009)
Epidemiological pattern of tattoo skin disease: a potential general health indicator for cetaceans. Diseases of Aquatic Organisms, 85(3): 225-237.

Van Bressem, M. F., Raga, J. A., DiGuardo, G., Jepson, P. D. and Duignan, P. J. (2009). Emerging infectious diseases in cetaceans worldwide
and the possible role of environmental stressors. Diseases of Aquatic Organisms, 86: 143-57. DOI: 10.3354/da002101.

Van Bressem, M. F., Van Waerebeek, K., Reyes, J., Félix, F., Echegaray, M., Siciliano, S., Di Beneditto, A. P., Flach, L., Viddi, F., Avila,
I. C., Bolafios, J., Castineira, E., Montes, D., Crespo, E., Flores, P. A. C., Haase, B., Mendonca de Souza, S. M. F., Laeta, M. and Fragoso, A. B.(2007).
A preliminary overview of skin and skeletal diseases and traumata in small cetaceans from South American waters. LAJAM 6(1): 7-42.

Vidal, L. G., Vannuci-Silva, M., Alonso, M. B., Feo,, M. L., Corcellas, C., Bisi, T. L., Flach, L., Fragoso, A. B. L., Silva, F .J. L., Carvalho,
V. L., Meirelles, A .C. O., Domit, C., Barbosa, L. A., Cremer, M. J., Azevedo, A. F., Torres, J. P. M., Malm, O., Lailson-Brito, J., Eljarrat, E. (2020).
Science of the Total Environment, 728: 138-749.

Vieira, J. O. (2014). Diferengas alimentares em populagdes de boto-cinza Sotalia guianensis (Van Benédén, 1864) (Cetacea, Delphinidae)
nas costas Norte e Nordeste brasileira. (Dissertacdo de Mestrado. Programa de Pés-Graduacao em Zoologia. Universidade Federal do Para;

Yogui, G. T., Santos, M. C. O. and Montone, R. C. (2003).. Chlorinated pesticides and polychlorinated biphenyls in marine tucuxi dolphins
(Sotalia fluviatilis) from the Cananéia estuary, southeastern Brazil. Science of the Total Environment, 312: 67-78.

Yogui, G. T., Santos, M. C. O., Bertozzi, C. P. and Montone, R. C. (2010). Levels of persistent organic pollutants and residual pattern of
DDTs in small cetaceans from the coast of Sdo Paulo, Brazil. Marine Pollution Bulletin, 60: 1862-67.

Yogui, G. T., Santos, M. C. O., Bertozzi, C. P., Sericano, J. L. and Montone, R. C. (2011). PBDEs in the blubber of marine mammals from
coastal areas of Sdo Paulo, Brazil, southwestern Atlantic. Marine Pollution Bulletin, 62: 2666-70.

Zerbini, A. N. & Kotas, J. E. (1998). A note on cetacean bycatch in pelagic driftnetting off Southern Brazil. In: Rep. Int. Whal. Commn., 48:
519-524.

Progress report - Sotalia guianensis 53 2021



Annex A

Table Presenting the Preliminary Version of the Action Plan

Action plan for Guiana dolphin conservation — Short-term priorities

Term - National
. Needs (logistic,
_ MU/Regio ) Action _ Actors (Scientists financial governmen | How can t_he Small cetace_ans
Topic Recommendation Plans Y/N Medium AT t Subcommittee help to achieve
n/Country (countries) Short Long and institutions) support, engagemen this action?
(3 years) (3-5 (>5) governability) gag ‘
years) t (YIN)
Financial
Analyze data using a genomics . support, Providing grants or letters
approach (e.g. RAD-seq) — joint 0’:‘/2:?;2; samples for \t(ra(;znglt:s supporting scientists to apply
All research initiative being Y (BR) gover ' Caribbean and ports, for external grants.
scientists, and transbound S
conducted by Cunha and funding agencies northern areas ary study) H!ghllg_htlng the urgency of
Caballero. of the South this action for governments.
Atlantic
bt Financial - .
é Colloct DNA s from S Seienist. fundi support for P_rov!dmg Iettell's sfupportmg |
S VEML ollect samples from Sucre cientist, funding fieldwork and ) scientists to apply for external
g State (VVenezuela), where there agencies sample grants; highlighting the urgency
s seems to be a resident population. collecriion of this action for governments
E Financial - .
§‘ Collect DNA samples from Scientist, funding support for scl:alre%:gtlsn ?olzgf){; ?gfzigrr;lgal
o Pan;n;aT,rCi:r?is(,jt: dRE;SS’{_\g t()::é?)gua agencies f|elsdavr\:]or:llz Sand ) grants; highlighting the urgency
collection of this action for governments
Collect DNA samples from places Financial - .
where such data is lacking and —_— . support for P_rov!dlng letters supporting
- Scientist, funding . scientists to apply for external
All where population abundance data agencies fieldwork and - grants; highlighting the urgency
andlor biology parametersalready Samples of this action for governmens,
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Term . g National
. Action . Needs (Iog'St'C’ governmen | How can the Small cetaceans
. MU/Regio . - Actors (Scientists financial : -
Topic Recommendation Plans Y/N Medium s t Subcommittee help to achieve
n/Country . Short Long and institutions) support, - :
(countries) 3 (3-5 o5 governability) engagemen this action?
(3 years) years) (>5) t (YIN)
Conduct abundance/density
estimates in spatial scales
representing each Management . - .
. National . Providing letters supporting
Unit and extended along coastal Logistic and S
All areas, where opportunistic Y (BR, all all g(_Jver_nment, financial Y suengs@s to_app_ly for external
L - COL) scientists, and grants; highlighting the urgency
sightings and strandings of ; - support . ;
: - funding agencies of this action for governments.
Guiana dolphins are common.
Aerial surveys seem to be
adequate for this purpose.
(%2}
e}
c
<
e}
%
@ To assess temporal trends in
§ abundance and/or density
S estimates should be a high Providing letters supporting
2 BRSE/S; priority In sites where Ion_g-term Y (BR, Scientists and Lo_glstlc_and scientists to apply for external
C monitoring has been carried out all - - financial N T
c BRSE2 COL) funding agencies grants; highlighting the urgency
S (southern and southeastern support - ;
= Brazil), following of this action for governments.
2 recommendations from SC68B in
e 2020.
Facilitate teamwork to improve a
protocol for abundance and
All density estimation, including
(workshop complementary techniques (e.g. Logistic and
series with passive acoustic monitoring, Scientist, funding gistic Promote meetings of specialists
: - financial Y :
Abundance Unmanned Aircraft Systems), agencies support to develop regional protocols
Steering aiming to obtain continuous data PP
group) that allows for the assessment of
trends over time. (following ASG
recommendations).
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Term . g National
. MU/Regio . Action ) Actors (Scientists Nei?r?a(rlsz?;tm’ governmen | How can t_he Small cetacegns
Topic Recommendation Plans Y/N Medium s t Subcommittee help to achieve
n/Country . Short Long and institutions) support, - :
(countries) (3 years) (3-5 >5) governability) eng?\%m;en this action?
years) t
Foster international cooperation
to evaluate analytical methods
and correction factors used to
estimate abundance in previous
studies and develop a guideline
for future analyses. Facilitate the National
organization of an integrated government Logistic and Support meetings of Small
workshop with leading Y (BR) scientists ana financial Y Cetacean-ASG experts and
researchers to train and/or update funding a lencies support other researchers
students and researchers on best 989
current practices (methodological
approaches for data collection and
analyses) to generate population
estimates of Guiana dolphins
throughout its distribution range.
Evﬂ?gi;:ﬁ:ggg?ﬁggiﬁ ?;zn;tes National ) ) Recommend analyzes’
conducted, considering existing government, Financial v valldatlo_n and promote data
limitations in applying them to scientists, anq support collection frqm dl_fferent
drive management actions, funding agencies geographical sites
Determine aspects of
ngﬁg‘l; k:;aoplz)%c:ggltlggr:r?igcslgz :Invzg{ley EFFQQIICIICE) Logistic and S t and publicize local and
other ' needr_ad, particularly in the_ Y (BR) BRSE2‘ CCOL Scientist financial - unF;inoorn:Instrglrjl dil:ézset?nfgrlfsn
countries populations of Central America BRS/SE support
o and northern and northeastern
2 Brazil (BRNO, BRNE1-4).
g Prioritize studies about biological VELM,; all
= parameters such as age and length CCOL Logistic and Support and publicize local and
o All at sexual maturity, annual Scientist financial - nF;F;ional strgn ding networks
8 pregnancy rate and calving support 9
= interval, in all Mus.
S Estimate survival probabilities Providing sunoort letters for
@ and Potential Biological Removal ? Dl|3(_ I
for each population in Brazilian Logistic and propﬁa flls.ei g thte(;na
All bays and estuaries, where Guiana Y (BR) CCoL all Scientist financial - gralgtsl. h!g Igl tlngb_tl_e U|dana
dolphins are resident and that are support hq ?1 in vulnerability _ar|1|
Mgy mpacte by ulie
anthropogenic activities. )
- c All Increase the geographic extent of VELM,; Providing letters supportin
£l 8s ecotoxicological investigations, BRNE 1- Scientist. fundi Logistic and ientists ? I PP ! 4 |
ol ES increasing the effort on Y (BR) 4; all lentist, Tunding financial Y smenlls's 0 apply Tor extema
= % §_ determination of PCBs and other BRNO, agencies support grant§, hlg_hllghtlng the urgency
toxic persistent organic CCOL of this action for governments.
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Term - National
. Needs (logistic,
Topic MU/Regio Recommendation Plﬁ::]tsl(\)(r}N i Actors (Scientists financial govertnmen S]%Yoﬁrr;ti?ties rr?eal‘” (t:gt:ccr??er\]fe
P n/Country (countries) Short Medium Long | and institutions) support, engagemen this actio?ﬂ
(3 years) (3-5 (>5) governability) vag !
years) t (Y/N)
compounds, especially in coastal
bays.
All Conduct predictive models
studies to assess temporal-trends - .
of organohalogen compounds BRS/SE; I . Logistic and P_rov!dmg letters supporting
- A Scientist, funding - ; scientists to apply for external
exposure and to determine Y (BR) BRSE1; all - financial - Che e
. - . agencies grants; highlighting the urgency
population viability, particularly BRSE2 support of this action for qovernments
in coastal bays of South and g '
Southeast Brazil.
All Conduct studies on trophic
transfer of pollutants in VELM:
ecosystems used by Guiana ! . Providing letters supporting
) - S BRNE 1- I . Logistic and A
dolphins, especially in critical Y BR) 4 all Scientist, funding financial scientists to apply for external
areas in coastal bays from South ' agencies grants; highlighting the urgency
and Southeast Brazil (VELM), BCF(Q:'\CI)CI)_ support of this action for governments.
but also in other areas exposed to
a high-level of contaminants.
All
Strengthen studies with I . Logistic and P_rov!dlng letters supporting
: TN Scientist, funding : ; scientists to apply for external
contaminant-specific biomarker Y (BR) All agencies financial rants: highlighting the urgenc
assays of exposure and effects 4 support grants, hightighting gency
of this action for governments.
All
Perform pollutant level . - .
monitoring of most threatened National Logistic and P_rov!dlng letters supporting
] government, - . scientists to apply for external
populations through remote Y (BR) all all oo financial - highliahting th
biopsy sampling of skin and scientists, and support grants; highlighting the urgency
blubber funding agencies of this action for governments.
All Encourage a meeting/workshop
including the experts of the
Perform a regional diagnosis on all Scientists and ) v Environmental concerns
the threat of marine debris to SG. funding agencies Subcommittee/IWC, national
governments and other
researchers.
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Term . g National
. Action . Needs (Iog'St'C’ governmen | How can the Small cetaceans
. MU/Regio . - Actors (Scientists financial : -
Topic Recommendation Plans Y/N Medium s t Subcommittee help to achieve
n/Country . Short Long and institutions) support, - :
(countries) 3 (3-5 o5 governability) engagemen this action?
(3 years) years) (>5) t (YIN)
All Implement protocols and
initiatives of health assessment
for Guiana dolphins, including (1) Encourage a meeting/workshop
PCBs and others organic - including experts of the
. . Logistic, h
persistent compounds, metals and National - - Environmental concerns
. financial . -
emerging compounds, (2) government, Subcommittee/IWC, national
. Y (BR) all S support and Y
exposure biomarkers, and (3) the scientists, and governments and other
; ; - government P
presence of diseases through funding agencies researchers, highlighting the
- - engagement S
extensive pathological urgency of this action for
assessments (histological, governments.
bacteriological, fungal and/or
virologic).
CCOL all Encourage a meeting/workshop
and other - Logistic, including experts of the
National - . AP
- areas financial Bycatch Mitigation
Implement a bycatch rapid risk government, support, and Initiative/IWC. national
All assessment (e.g FAO 2021; scientists, local government and Y governments and other
BMI/IWC). stakeholders, and - AT
; - social researchers; highlighting the
funding agencies ; h
engagement urgency of this action for
governments.
Prioritize protection actions for Encourage a meeting/workshop
A R including experts of the
— Guiana dolphins in fisheries h Mitigati
Q | BRS/SE; | management pl ially fi Bycatch Mitigation
& ; g plans, especially for
L . . Initiative/IWC, national
> BRSEZ2, gillnet; and assess the Y overnments and other
= BRSE1 effectiveness of gillnet legislation resgearcherS' highlighting the
£ INI-N°12/2012 in South and : Nigniignting
<] . urgency of this action for
IS Southeastern Brazil.
= governments.
(]
s Encourage a meeting/workshop
2 - Logistic, including experts of the
T National - . T
c . financial Bycatch Mitigation
< Improve (Brazil)/develop (the government, S0 -
S All others) stranding networks and Y (BR, all scientists, local support, and Y Initiative/IWC, national
=] 1
I sampling programs. coLm) stakeholders, and governm_ent and governmlen'ts ar)d o_ther
; . social researchers; highlighting the
funding agencies ? .
engagement urgency of this action for
governments.
all Encourage a meeting/workshop
National Logistic, including experts of the
Identify specific fisheries where financial Bycatch Mitigation
: A government, S -
achievable bycatch mitigation A support, and Initiative/IWC, national
All . scientists, local Y
strategies could be tested and stakeholders. and government and governments and other
introduced. ; ' social researchers; highlighting the
funding agencies ; )
engagement urgency of this action for
governments
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. Term Needs (logistic National
. Action . - : ' | governmen | How can the Small cetaceans
. MU/Regio . - Actors (Scientists financial : -
Topic Recommendation Plans Y/N Medium s t Subcommittee help to achieve
n/Country . Short Long and institutions) support, - :
(countries) (3-5 overnability) engagemen this action?
(3 years) years) (>5) g Y t(YIN)
all Encourage a meeting/workshop
Build capacity and methods to National Logistic, including experts of the
design alternative approaches to overnment financial Bycatch Mitigation
achieve effective bycatch gove ' support, and Initiative/IWC, national
All o . scientists, local Y
mitigation and monitoring stakeholders. and government and governments and other
solutions, in partnership with funding a eﬁcies social researchers; highlighting the
fishing communities. 9ag engagement urgency of this action for
governments.
all all Encourage a meeting/workshop
. Logistic, including experts of the
Perform experiments to evaluate OI:II:ELOQZ:H financial Bycatch Mitigation
the effectiveness of methods gove y support, and Initiative/IWC, national
All - scientists, local Y
already known for reducing stakeholders. and government and governments and other
bycatch. funding a eﬁcies social researchers; highlighting the
949 engagement urgency of this action for
governments.
Evaluate short and long-term all all
cumulative effects of dolphin Encourage a meeting including
watching and other nautical Scientists and Financial experts of the Whale Watching
All activities in different aspects of N fundina agencies support to N Subcommittee/IWC, national
the Guiana dolphin biology (e.g., 949 monitoring governments and other
surface behavior, acoustics, researchers.
habitat use, site fidelity, etc.).
- all all National Logistic, Encourage a meeting including
o - government, financial experts of the Whale Watching
2 All Measure thg support capacity of N scientists, coastal support and Y Subcommittee/IWC, national
S tourist activities. -
o communities, and government governments and other
2 funding agencies engagement researchers
© all all - Encourage a meeting/workshop
S . . . National : p
2 Monitor and characterize Guiana overnment Logistic and including experts of the
= dolphins' acoustic environment gov ' gistic Environmental concerns Sub
S All . N scientists, coastal financial Y - .
a before, during and after the o Committee/IWC, national
° S D communities, and support
8 licensing of coastal activities. funding agencies governments and other
S 9ag researchers
Encourage a meeting/workshop
. . i including experts of the
Elaborate an acoustic impact National L_oglst!c, Environmental concerns
assessment guide for the licensing government, financial - .
A e Subcommittee/IWC, national
All of coastal activities that Y(BR) all scientists, coastal support and Y h
otentially cause acoustic communities, and government governments ar_1d other
P - - ' researchers; highlighting the
disturbances. funding agencies engagement ; .
urgency of this action for
governments
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populations lacking baseline

National

funding agencies

public databases

governments and other

Term ioti
. Action . Needs (Iog'St'C’ governmen | How can the Small cetaceans
. MU/Regio . - Actors (Scientists financial : -
Topic Recommendation Plans Y/N Medium s t Subcommittee help to achieve
n/Country . Short Long and institutions) support, - :
(countries) 3 (3-5 o5 governability) engagemen this action?
(3 years) years) (>5) t (YIN)
‘QE) Assess the effect of cumulative
g_ and synergls_tlc |rr_1p_af:ts of National L.Og'St.'C’ Promote meetings among
o anthropogenic activities on financial devel Ivtical
c Guiana dolphins in coastal bays Gl government, support, and experts to develop analytica
> All - - y Y (BR) and other all scientists, local ! Y protocols and highlight the
° especially in South and Southeast areas stakeholders, and government and urgency of this action for
S Brazil, and Maracaibo Lake in ; ' social gency
7] - . funding agencies governments.
s Venezuela, since these are critical engagement
(&) areas under habitat degradation.
8w Evaluate the potential effects of o\’;l;tr:%]:rlns Providing letters supporting
g 2 All climate change in the distribution all sgientists othér scientists to apply for external
6 _f::j of Guiana dolphin under different stakeholde:rs and grants; highlighting the urgency
scenarios funding agencies of this action for governments.
Monitor nutritional condition and Providing letters suportin
prevalence of skin lesions through Scientists, Financial scientists ?0 aool fofzxterngal
All photo-_identification of Guiana univ_ersities, apd support to Y grants; highligf\?ir%lg the urgency
dolphins as a proxy of health funding agencies monitoring oS
of this action for governments.
status.
" Financial
§ support to
o monitoring,
k<] establishment of
‘é’ diagnosis, Encourage a meeting/workshop
I Implement systematic improvement including experts of the
§ patholoZical inve)gtigations and Scientists and Environmental concerns
= All disease surveys in Guiana dolphin Y (BR) universities, and maintenance of Y Subcommittee/IWC, national
©
(<5}
T

knowledge.

Rep05_galley

containing the
results.
Financial
support for
continuous
education of
pathologists

researchers; highlighting the
urgency of this action for
governments

July 2020




Term - National
. Action . Needs (Ioglstlc, governmen | How can the Small cetaceans
. MU/Regio . - Actors (Scientists financial : -
Topic Recommendation Plans Y/N Medium s t Subcommittee help to achieve
n/Country . Short Long and institutions) support, - :
(countries) 3 (3-5 o5 governability) engagemen this action?
(3 years) years) (>5) t (YIN)
Financial
support_ to Encourage a meeting/workshop
- - - monitoring, - -
Continue ongoing studies, - including experts of the
- . establishment of h
especially focusing on the Scientists diagnosis Environmental concerns
diseases concerned by the S _ diag ' Subcommittee/IWC, national
All . - Y (BR) universities, and improvement Y
subcommittee of Environmental . - governments and other
-~ funding agencies and AT
Concerns as priorities - researchers; highlighting the
> h maintenance of 2 h
forthcoming meetings. - urgency of this action for
public databases
P governments.
containing the
results.
National . . - .
nty oo iy
All areas (The Nature Conservancy Y (BR) scientists, coastal PP ppiicatio grants,
o government highlighting the urgency of this
method). communities, and .
; - engagement action for governments.
funding agencies
National
Honduras, governments, Financial Providing letters supporting
Nicaragua, - PR scientists, coastal o .
. Regional Extinction risk S support and applications for external grants;
Costa Rica, communities and hiahliahting th £ thi
c panama and assessment. other government ighlig tlnfg the urgency of this
5 .
2 Suriname stakeholders, and engagement action for governments.
< funding agencies
2 National
o
e “i%r;?:rzz’ s?:?e\ﬁ:gt?elggl Financial Providing letters supporting
S gua, Elaboration of Conservation o support and applications for external grants;
- Costa Rica, . communities and L :
c Action Plan. government highlighting the urgency of this
g Panama and other engagement action for governments
g Suriname stakeholders, and 9ag g '
g funding agencies
(5]
= Financial
support to
monitoring,
Local establishment of
Evaluate the effectiveness of Gulf government, diagnosis, Providing letters of
CCoL of Morrosquillo Protected Area to scientists, coastal improvement Y recommendation highlighting
the species conservation. communities, and | and maintaining the need of financial support.
funding agencies of public
databases
containing the
results.
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Topic

MU/Regio
n/Country

Recommendation

Action
Plans Y/N
(countries)

All

Evaluate current Action Plans.

BRSE2

Propose the creation of a specific
Protected Area in Guanabara Bay.

Y (BR)

All

Guarantee that where known
resident Guiana dolphin
populations are overlapping with
port construction and activities
continuous monitoring of the
species must be carried out using
methodologies validated by
experts in the field.

Y (BR)

All

Strengthen international scientific
and government cooperation and
outreach campaigns, supporting

public awareness and ocean
literacy.

All

Strengtheneth importance to
include Guiana dolphin as a
sentinel species for ocean health
and resilient assessment (e.g.
Ocean Decade and other global
initiatives).

All

Identify priority areas to Guiana
dolphin establishing new and
evaluate existing MPAs and

OECMs, supporting conservation
planning.

Y (BR)

All

Establish bycatch assessment
programs as part of all fisheries
activities and monitoring
programs.

Y (BR)
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Term . g National
L Needs (Iog'St'C’ governmen | How can the Small cetaceans
- Actors (Scientists financial : -
Medium s t Subcommittee help to achieve
Short Long and institutions) support, hi o
3 years) (3-5 >5) governability) engagemen this action?
@y years) t (Y/N)
National
governments, Financial
sclentists, local support and Highlighting the urgency of
communities and Y . ’
other government this action for governments.
stakeholders, and engagement
funding agencies
gove : support, social Highlighting the urgency of
scientists, coastal and government Y this action for governments
communities, and enga ement g '
other stakeholders 9ag
Financial
. support to
National organizing a Highlighting the urgency of
government and Y . )
L workshop and this action for governments.
scientists government
engagement
0’:‘/2:?;& Financial Providing letters supporting
gove ' support social applications for external grants;
scientists, local Y L -
and government highlighting the urgency of this
stakeholders, and engagement action for governments
funding agencies 9ag Y
oo, | o
gove y support, social Highlighting the urgency of
scientists, local Y - .
and government this action for governments.
stakeholders, and enoagement
funding agencies 9ag
National
all government, Government v Highlighting the urgency of
scientists, and engagement this action for governments.
local stakeholders
National
g_ove_rnment, Government Stress the urgency of this action
all scientists, local Y
engagement for governments.

stakeholders, and
funding agencies

July 2020




Annex B

Table Presenting the Anthropogenic Activities Potentially
Impacting Guiana Dolphins Identified for Each Management
Unit During the Workshop, in 2019

Threat BRS/SE BRSE2 BRSE1 BRNE4 BRNE3 BRNE2 BRNE1 BRNO FRGU VEOR VEML CCOL
Port activities 1 1 1 1 1 1 0 1 1 1 1 1
Industrial activities 1 1 1 1 1 0 0 0 NA 1 1 0
Oil and gas 1 1 1 0 1 1 1 1 NA 1 1 1
exploration/exploitation
Mining 1 (Dragagem de areia 0 0 0 NA 0 0 1 NA 1 1 1
para exploracao)
Agriculture 1 1 1 0 0 0 0 0 NA 0 1 1
Aquaculture 1 0 0 0 0 1 1 NA NA 0 1 0
Trawling 1 1 1 1 1 1 1 NA NA 0 0 1
Gillnets 1 1 1 1 1 1 1 1 NA 1 1 1
Longlines 0 0 0 0 0 0 0 0 NA 0 0 0
Direct captures 0 0 0 1 0 1 0 1 (fish bait) NA 1 1 0
Tourism 1 0 0 0 0 1 0 0 NA 0 1 0
Water sports 1 1 1 1 NA 1 1 NA NA 0 0 0
Purse seines 1 1 NA 0 0 0 0 0 NA 0 0 0
Oil spills 1 1 1 1 1 1 1 1 NA 1 1 NA
Multi-activities 10 8 7 6 5 8 5 4 1 6 7 5
Recognised habitat loss 1 1 1 1 1 1 1 NA NA 1 1 1
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Annex C

List of institutions conducting studies on bioacoustics, noise
pollution and collisions on Guiana dolphin populations

List of institutions conducting studies on bioacoustics, noise pollution and collisions on Guiana dolphin populations.

Country

Institution

Lab head

Point-of-contact

Scientific lines

Brazil
Colombia

Venezuela

Brazil

Brazil

Brazil

Brazil

Brazil

Brazil

Brazil

USA

Centro de Ciéncias Agrarias,
Ambientais e Biolégicas - UFRB

Fundacién Omacha

Laboratory of General Ecology (LUZ)
Instituto de Pesquisas Cananéia
Laboratdrio de Bioacustica

Laboratdrio de BioacUstica e Ecologia
de Cetaceos

Laboratdrio de Ecologia
Comportamental e BioacUstica
Laboratdrio de Ecologia e
Conservagao
Laboratdrio de Ecologia e
Conservacéo de Tetrapodes Marinhos
e Costeiros

Laboratdrio de Mamiferos Aquaticos
e Bioindicadores

University of Vermont - Department
of Biology

Marcos Rossi-
Santos

Fernando Trujillo
Hector Barrios-
Garrido
Caio Noritake
Louzada
Renata Souza Lima
Rodrigo Tardin

Artur Andriolo

Camila Domit

Marta Cremer

Alexandre Azevedo

Laura May-Collado

marcos.rossi@ufrb.edu.br
fernando@omacha.org

hbarriosg@gmail.com
caio.noritake@gmail.com

souzalima.renata@gmail.com
rhtardin@gmail.com

artur.andriolo@ufjf.edu.br

cadimit@gmail.com

mjc2209@yahoo.com.br

alexandre.maqua@gmail.com

Imaycollado@gmail.com

Bioacoustics and
Noise Polution

Noise Polution

Bioacoustics

Bioacoustics

Bioacoustics and
Noise Polution
Bioacoustics, Noise
Polution and
Colision

Bioacoustics

Noise Polution and
Colision
Bioacoustics, Noise
Polution and
Colision
Bioacoustics, Noise
Polution and
Colision
Bioacoustics, Noise
Polution and
Colision
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Annex D

Management and Conservation Actions by Country

Specific management or conservation action (protected area,

Country action plan, status evaluation, among others) Law Regional status (Red List)
Nicaragua 1 Yes Deficient data
Honduras 0 Yes Not evaluated
Costa Rica 0 Yes Not evaluated
Panama 0 Yes Not evaluated
Colombia 5 Yes Vulnerable
Venezuela 3 Yes Vulnerable
Guyana 1 Yes Endangered
Suriname 1 Yes Not evaluated
French Guiana 1 Yes Endangered
Brazil 27 Yes Vulnerable
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Annex E

Existing Laws by Country Granting some Protection to

Guiana Dolphin Populations

Country Legislation
Gazzette No. 34,000 Decree No 115-2015. 2016. Animal Protection and Welfare Law.
Honduras
Nicaragua Presidential Decree (1991) - Create Cayos Miskito Reserve
Reglamento para la Operacion de Actividades Relacionadas con Cetaceos en Costa Rica N° 32495 its breach
Costa Rica is punishable by Ley Organica del Ambiente N° 7554, la Ley de Conservacion de Vida Silvestre N° 7317 y
La Ley de Pescay Acuacultura N° 8436.
Gazette No. 28389-B Resolution 0530-2017. Whale watching in the jurisdictional waters of the Republic of
Panama Panama.
. Law (2005) from the Ministry of Environment and Territorial Development of Colombia.
Colombia
Presidential Decree No. 1485 (1996). Species protected from hunting Presidential Decree No. 1486 (1996).
Venezuela On endangered species
Ley Orgéanica del Ambiente, (G.O No. 5.453 del 24/03/2000)
Ley de Proteccion de la Fauna Silvestre y su Reglamento G.O No. 29.289/ del 11/08/1970; G.O No. 4.925
(E), del 29/06/1995.
Ley de Gestion de la Diversidad Bioldgica (G.O No. 39.070, del 1/ 12/ 2008).
Ley Penal del Ambiente, (G.O No. 39.913, del 2/05/2012)
Environmental Protection Agency (EPA) Act, 1996 [general protection of wildlife]
Guyana
Suriname Nature Protection Act 1954 and the Game Act 1954.

French Guiana

Law Arrété du ler juillet 2011 fixant la liste des mammiféres marins protégés sur le territoire national et les
modalités de leur protection

Brazil

N° 5197 (03 Jan. 1967). Protection of Fauna. Modifications: N° 7653 (17 Feb.
1988) and N° 9111 (10 Oct. 1995)

N° 6938 (31 Aug. 1981). National Environmental Policy, its objectives and implementation mechanisms.

N° 7643 (18 Dec. 1987). Prohibition of hunting or any form of intentional harassment of cetaceans in national
jurisdiction waters.

N° 9605 (12 Feb. 1998). Penal and administrative sanctions from detrimental
behavior and activities to the environment (a.k.a. Environmental Crimes Law). N° 9985 (18 Jul. 2000) —

National System of Protected Areas Federal Decrees N° 88218 (06 Apr. 1983). Create the Abrolhos National
Marine Park

N° 528 (20 May 1992). Create and define the limits of the Anhatomirim Environmental Protection Area,
specially created to protect the local population of Sotalia fluviatilis.

N° 3179 (21 Oct. 1999). Regulations pertaining to the Environmental Crimes Law. Regulations

IBAMA (Instituto Brasileiro de Meio Ambiente e Recursos Naturais Renovaveis). N° 117 (26 Dec. 1996.
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Regulations to prevent harassment in national jurisdictional waters.

IBAMA N° 05-N (20 Jan. 1998. Establish regulations to safeguard the reproduction, resting, and calving of
Sotalia fluviatilis in the Anhatomirim Environmental Protection Area, Santa Catarina.

IBAMA N° 98 (14 Apr. 2000). Regulations for the maintenance and management of aquatic mammals in
captivity with the objectives of rehabilitation, research, education and public display.

Licenciamento Ambiental de atividades potencialmente poluidoras. Lei de molestamento de cetaceos de
1987.
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Annex F

Table Compiling the Information on Management and
Conservation Actions of Guiana Dolphin by Country

Country  Protected area (national park, reserve, refuge) Action Plan g‘;}'ﬁ?sl* Other
Nicaragua No No Yes

Honduras No No No
Costa Rica No No No

Panama No No No

The action plan for South American river
dolphins 2010-20; Management Plan for

Colombia Protected area: Gulf of Morrosquillo aquatic mammgls in Colombia; Plan for Yes
the conservation and management of

aquatic mammals (Cetaceans, manatees
and otters) of the department of Magdalena

Plan de acci6n para la conservacioén de los

National Park: Ciénagas de Juan Manuel, mamiferos acuéticos de Venezuela:
Venezuela Aguas Blancas y Aguas Negras, south of Lake delfines d dulce. nutrias mana.tl'es Yes
Maracaibo elfines de agua ! y
2017-27
Guyana No No Yes
Previously the Marine Mammals
Conservation Corridor for
Suriname No No No Northern South America
proposal; since 2015 no more
activities undertaken
Fre_nch No No Yes
Guiana
Area de Proteccion Ambiental de Anhatomirim Action Plan for Aquatic Mammals of Lista Oficial de Espécies da
(APAA), Baia Norte de la Isla de Santa Brazil (IBAMA 199q7 2001, 2011, 2019) Yes Fauna Ameacada de Extincéo do
Catarina ' ' ' Estado de Santa Catarina, 2011
Plano de manejo da UC e seu zoneamento
inclu-indo zona de protecéo do golfinho Plano de Conservacéo para Tetrapodes Livro da Fauna do Parana em
Sotalia guian-ensis, Florianopolis on the coast Marinhos no Parana Extingdo, 2007
of Santa Catarina
Plano de manejo da UC e seu zoneamento
Decree n° 6698 17, December de 2008. incluindo zona de protegéo do golfinho
Sanctuary Sotalia guianensis, Florianopolis on the
coast of Santa Catarina
Zoning with regulation of use in the Cananéia
estuarine-lagoon complex
Santuario as aguas jurisdicionais marinhas
brasileiras de baleias e golfinhos, Decreto n° 6698
17 de Dezembro de 2008
APA Baia de Todos os Santos, 1999, Bahia State/
Northeast Brazil
Parque Nacional Marinho de Abrolhos, Abrolhos
Brazil Bank_. 1986 .
APA Ponta da Baleia, Bahia State. 1993

Reserva Faunistica Costeira de Tibau do Sul, Rio
Grande do Norte State/ Northeast Brazil. 2006
Area de Protegio Ambiental (APA) Dunas do
Rosado, Rio Grande do Norte State/ Northeast

Brazil. 2018
Apa Marinha Boto-Cinza, Baia de Sepetiba/
Mangaratiba (RJ).2015
ESEC Tamoios, Baia de Ilha Grande/Paraty e
Angra dos Reis (RJ). 1990
Parque Estadual da Ilha Grande, Insular Baia de
Ilha Grande (RJ). 1971

APA Cairugu, Bafa de Ilha Grande e Paraty (RJ).

APA de Setiba, Guarapari, Vila Velha (ES). 1994

Parque Estadual Ilha do Cardoso, Cananéia (SP).

1962
Parque Estadual Xixova-Japui, Sdo Vicente, Praia
Grande/Litoral Central (SP).1993
Parque Estadual Marinho da Laje de Santos, Santos
(SP). 1993
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Apa Marinha do Litoral Centro, Bertioga, Guaruja,
Santos, Sdo Vicente, Praia Grande, Mongagua,
Itanhaém, Peruibe (SP). 2008
Apa Marinha Litoral Norte. 2008
APA Marinha Litoral Sul, Cananéia (SP). 2008

*following the IUCN criteria.
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