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1. Mobulid rays are medium- to large-sized pelagic-dwelling planktivorous

Mobula species, with five of the nine globally valid species and one additional

2. Brazil represents a substantial knowledge gap concerning the ecology, distribution
and threats to mobulid rays. In global distribution analyses, several species have
been underrepresented along the Brazilian coast.

3. The dataset is composed of information from peer-reviewed and grey literature,
as well as data from scientific expeditions, citizen science collaboration, social
media and local news.

4, We found 6,450 records of manta and devil rays along the Brazilian coast,
including Mobula tarapacana, Mobula mobular, Mobula thurstoni, Mobula
hypostoma, Mobula birostris and the putative new species (Mobula cf. birostris).

5. Our results revealed alarmingly high captures, such as 4.5 tons of M. hypostoma in
a single fishery cruise and 809 individuals of Mobula spp. from a single fleet

during one year in the Southeastern region.
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Abstract

In this study the authors use the Fishers ecological knowledge (FEK) from the south
coast of the Sdo Paulo State, in southeastern Brazil, to recover records of Atlantic
nurse shark (Ginglymostoma cirratum), a threatened with extinction species, in a
mosaic of marine-protected areas (MPAs) of the south coast of Sdo Paulo, in south-
eastern Brazil, in the southernmost distribution of the species in the Southwest
Atlantic Ocean. For half a century, in the study area only one male of G. cirratum was
officially recorded, in 1967. Retrieving records from artisanal fishers, recreational
anglers, fishing guides and spearfishers added 30 more records of G. cirratum, includ-
ing 2 recent captures (February/2022 and May/2022), especially around coastal
islands that are covered by MPAs. Two uncommon fishing techniques, but which pro-
vided the highest number of records for the species, were documented. These are
fishing nets and small longlines adapted for fishing close to the rocks, being an appar-
ently traditional activity of a few natives of the region. As Brazil has a long history of
intense catches of threatened elasmobranchs and problems with fisheries monitoring,
the consideration of the FEK in the fisheries monitoring carried out by the authorities
can be useful to promote improvements in data collection, especially of rare and
endangered species such as G. cirratum. The strengthening of the protection of the
MPAs and the articulation of research and management institutions with native peo-

ple and tourists who use these areas should also be considered.

KEYWORDS
conservation, fishing, Ginglymostoma cirratum, insular sharks, threatened species

The Atlantic nurse shark Ginglymostoma cirratum (Bonnaterre, 1788)
inhabits the consolidated substrates of coastal and island waters of
tropical and subtropical regions of the Atlantic Ocean, in which the
species feeds on fish and invertebrates (Castro, 2000; Ebert
et al., 2021; Garla et al., 2009). This shark is listed as vulnerable by
the IUCN and Brazilian Red List (MMA, 2022), especially due to arti-
sanal captures without management and the degradation of coral
and rocky reefs (Carlson et al., 2021; Garla et al., 2015; Hammers-
chlag et al., 2016; ICMBio, 2018; Rangel et al., 2021; Wosnick
etal., 2021).

In Brazil, the species occurs mainly in the coast and oceanic
islands of the north and northeast regions, with the south coast of the
state of Sao Paulo, in the southeast region, being the southern limit of
its historical distribution (ICMBio, 2018). This record is based on a
specimen [184.2 cm total length (TL)] captured in the 1960s in Cana-
neia (Sadowsky, 1967). Anecdotal records obtained from unofficial
sources, of popular circulation, indicate the capture of other individ-
uals of the species in neighbouring areas by artisanal fishers and
spearfishers. Nonetheless, the lack of details about these captures

prevents their real dimensioning, making the occurrence of G. cirratum
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SOLTURA OU ARREMESS0? A ADOCAO DE BOAS PRATICAS DE PESCA
PODE REDUZIR A MORTALIDADE POS-SOLTURA DE UM TUBARAO
CRITICAMENTE AMEACADO NA PESCA ARTESANAL NO SUL DO BRASIL

Release or throw? Adopting good fishing practices can reduce post-release
mortality of a critically endangered shark in artisanal fisheries in southern
Brazil
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RESUMO

Neste estudo relatamos informacdes sobre a mortalidade pés-soltura na pesca artesanal
do tubardo-anjo-espinhoso Squatina guggenheim Marini, 1936, um tubarao criticamente em
perigo no Sudeste-Sul do Brasil. Analisamos as operacdes de pesca artesanal que ocorrem a
beira-mar e verificamos que, apesar da soltura de todos os 74 tubardes capturados, cerca de 30%
foram encontrados encalhados, debilitados ou mortos, poucos minutos depois, devido ao método
de soltura (arremesso). Sugerimos ajustes com base em experiéncias bem-sucedidas de
integracdo de campo com pescadores.

Palavras-chave: conservacao, gestao participativa, pesca, Squatina guggenheim.

ABSTRACT

In this study we report information on post-release mortality in artisanal fisheries of the
Angular Angelshark Squatina guggenheim Marini, 1936, a critically endangered shark in
Southeastern-South Brazil. We analyze artisanal fishing operations, which take place on the
beachfront and verified that despite the release of all 74 captured sharks, about 30% were found
stranded, debilitated or dead, a few minutes later, due to the release method (throwing). We suggest
adjustments based on successful field integration experiences with fishers.

Keywords: conservation, fishing, participative management, Squatina guggenheim.
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ANALISE DOS DADOS DE CAPTURA E DESEMBAR-
QUE DE CARCHARHINUS BREVIPINNA (TUBARAO-
GALHA-PRETA) NO LITORAL SUL DE SAO PAULO,
SUDESTE DO BRASIL
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RESUMO

A producdo de informacgGes bioldgicas e pesqueiras das espécies de tubarGes é uma prioridade global,
principalmente para espécies que possuem deficiéncia no processo de identificagdo e coleta de dados,
ndo possuem informacdes suficientes para avaliacdo de status de conservacdo e possuem suas areas de
ocorréncia sobrepondo areas de atuagdo da frota pesqueira. O tubardo galha-preta Carcharhinus
brevipinna, encaixa-se nessa situacdo, devido a semelhanca geral com as outras espécies de
Carcharhinus, status de conservagao nacional deficiente (DD) e o frequente desembarque nao
monitorado pelas frotas artesanais e industriais do sudeste-sul do pais. Ressalta-se que mesmo os dados
pesqueiros disponiveis, sdo publicados em uma categoria que agrupa informagles de seu congénere
Carcharhinus limbatus. Objetivo: O objetivo desse trabalho foi analisar dados da pesca costeira e
estrutura populacional de C. brevipinna no nos municipios de Cananéia, Ilha Comprida, Iguape e Peruibe
a fim de gerar informagGes que sirvam para um manejo adequado da espécie e da atividade pesqueira.
Metodologia: Foram utilizados dados de um monitoramento participativo realizado no litoral sul de Sao
Paulo, nos municipios de Cananéia, Ilha Comprida, Iguape e Peruibe onde os tubardes galha-preta
capturados. Em seguida foram identificados em nivel de espécie, medidos e diferenciados por género.
Analisou-se a participacdo na pesca, proporgdo sexual e por estagios de desenvolvimento (neonato,
juvenil e adulto). Resultados: Foram monitoradas 1061 viagens de pesca, onde C. brevipinna
representou 0,7% do total desembarcado e 13,5% do total de elasmobranquios (2° espécies com maior
quantidade). Foram capturados 466 individuos de C. brevipinna, contudo devido as diferentes condicGes
de desembarque, foi possivel analisar 238 exemplares, com 94 fémeas (69 - 237 cm) e 144 machos (69
- 245 cm) com diferengas significativas na proporgdo sexual em favor dos machos. Em relagdo aos
estagios de desenvolvimento foram encontrados 71 neonatos, 143 juvenis e 24 adultos. Concluséo: Os
dados do presente estudo indicam que o tubardo-galha-preta C. brevipinna ndo é alvo das pescarias da
regido, entretanto é necessario mais estudos e monitoramentos para desvendar o real impacto dessa
atividade nessa espécie, visto que é a segunda espécie de Elamobranquio mais capturada. Outro fato
que deve ser levado em consideracdo é a grande captura de animais ndo maturos (especialmente
machos), o que pode indicar que a regido é uma importante area de crescimento para a espécie.

Palavras chave: Conservacdo, elasmobrdnquios, espécies ameacadas, pesca
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In this study we present data on the richness of sharks and rays from the southern coast of Sdo
Paulo, southeastern Brazil, in a coastal area considered as an essential habitat for many species of
elasmobranchs. Based on information produced between the 1950s and 1970s, we constructed a
historical timeline about the knowledge of sharks and rays as well an updated and annotated list
of elasmobranchs for Cananeia and adjacent waters, comparing the local richness with data from
Keywords: other areas. A total of 62 species (36 sharks and 26 rays) were recorded, which represent 68.1% of
Elasmobranchs the species previously known to occur along the entire State of Sdo Paulo and about 33.3% of the
Fauna total richness known for marine elasmobranchs in Brazil. Problems related to a low number of peer-
Fisheries monitoring reviewed publications and a low taxonomic resolution of records in official fisheries databases since
H?Story the end of the 1970s reflected a historical problem related to fisheries management of elasmobranchs
Victor Sadowsky in Brazil. Thus, a long-term monitoring that refines the categories of elasmobranchs landed is suggested
for the proper orderly management of the fishing activity in an area that represents a hotspot for this

group in the subtropical Southwestern Atlantic.

© 2022 Elsevier B.V. All rights reserved.

1. Introduction

The importance of fisheries and historical biological records
in the southern coast of Sdo Paulo, southeastern Brazil, is as old
as the country’s history, with the first records about fisheries
landings dating from 1502 (Carvalho, 2010; Medeiros and Alves,
2018). However, only after about 400 years from the first records
in Cananeia and Iguape, a document containing information on
elasmobranchs catches was published (Paiva Carvalho, 1943).

In this region, a relatively pristine nature and the presence
of traditional communities have been associated with a number
of legally protected areas (Fundacao Florestal, 2019) and a wide
range of fishing activities that coexist (Chiba de Castro et al,,
2012; Barcellini et al., 2013; Mendonca et al., 2020). This mosaic
of aquatic species, landscapes and people constitutes a hotspot for
aquatic biodiversity and cultural heritage (RAMSAR, 2018), which
favored the execution of several oceanographic studies, including
a set of pioneer research on sharks and rays performed between

* Corresponding author.
E-mail address: prs.dossantos@gmail.com (P.R.S. Santos).

https://doi.org/10.1016/j.rsma.2022.102224
2352-4855/© 2022 Elsevier B.V. All rights reserved.

the mid-1940s and late 1970s (Paiva Carvalho, 1943; Nomura,
1990; Rosa, 2009; Rosa and Gadig, 2014).

These studies gained worldwide prominence, being consid-
ered the first specific studies on the elasmobranchs from the
southeastern Brazil and also be the first long-term and serial
studies on the Brazilian elasmobranchs. Stand out the informa-
tion on the feeding habits of Mobula birostris (Walbaum, 1972)
(Sadowsky, 1958); data on hammerhead sharks (Sphyrnidae),
with the description of Sphyrna nana (Sadowsky, 1965) - later
considered as a synonymous of S. media Springer, 1940 (Gilbert,
1967); a comprehensive list of elasmobranchs from Cananeia
and adjacent areas (Paiva Carvalho, 1943; Sadowsky, 1967a),
and some first records of several shark species for Cananeia
and even for the southwestern Atlantic, such as Carcharhinus
isodon (Miiller & Henle, 1839) (Sadowsky, 1967a), C. brachyu-
rus (Giinther, 1870) (Sadowsky, 1967b), Notorynchus cepedianus
(Péron, 1807) (Sadowsky, 1971a), and S. mokarran (Riippell, 1837)
(Sadowsky, 1971b). These productions reveal an extraordinary
diversity of species in the southern coast of Sdo Paulo and is
always remembered as a historic mark in the context of the
Brazilian ichthyology (Nomura, 1990; Rosa, 2009; Rosa and Gadig,
2014).
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Coastal regions of southern Brazil are areas with frequent presence
of species of sharks, including pregnant females and neonates
(de Chelotti & Santos, 2020; Vooren & Klippel, 2005). However,
these regions have an intense fishing effort due to recreational fish-
ing from the coast or pier (Motta et al., 2016), artisanal fishing prac-
ticed in shallow waters (de Chelotti et al., 2019; Santos et al., 2016)
and industrial fishing carried out at greater depths between 50 and
200 m. This makes the coastal region an area with great difficulty in
controlling fishing mortality (de Chelotti & Santos, 2020; Vooren &
Klippel, 2005).

Marine protected areas (MPAs) in the coastal region have an
important role, providing a reduction of fishing mortality (Rolim
et al., 2019) and, sometimes, overlapping with nursery areas, which
are critical for the conservation of these species (Heupel et al., 2019;
Vooren & Klippel, 2005). The absence of fishing in MPAs can still con-
tribute to two other factors that affect the populations of elasmo-
branchs, even when the fishes are released into the water: (a) a
reduction in the number of spontaneous abortions, which occur due
to the capture stress of females in advanced stages of gestation
(Adams et al., 2018; Rangel et al., 2020) and (b) a reduction in the
number of nest losses with ovigerous capsules, caused by the action
of trawls (Cordeiro & Oddone, 2019; Rolim & Avila da Silva, 2016). In
both cases, specimens may die or be born outside the parturition

Magnus M. Severo®

In southern Brazil, we investigated shark and ray capture records in an integral pro-
tection marine protection area (MPA) that allows fishing in that area. We found
10 shark and nine ray species, of which 88.5% and 66.2%, respectively, are endan-
gered. Female adults and neonates of both sexes are abundant in the area, with
records of stranding of large specimens, postcapture abortions and ovigerous cap-
sules with fresh embryos on the beach. We suggest the application of continuous

fisheries monitoring and an increase in guidelines on the capture of endangered

conservation, elasmobranchs, endangered species, Lagoa do Peixe National Park

areas, decreasing the potential for success of these individuals (Adams
et al., 2018).

In southern Brazil the latest studies cite 94 species of elasmo-
branchs, where 27 are typically coastal (de Chelotti & Santos, 2020;
Vooren & Oddone, 2019) and have a vast history of catches by arti-
sanal and industrial fleets between 1980 and 2011(Haimovici
et al, 2006; ICMBIO, 2018; Vooren & Klippel, 2005). Population
declines observed in this period have led some elasmobranchs to the
Brazilian list of endangered species (ICMBIO, 2018), mainly due to the
intense capture of pregnant females and neonates during the spring
(October, November and December) and summer (January, February
and March) (Lessa et al., 1986; Vooren & Klippel, 2005).

The Lagoa do Peixe National Park (LPNP), located in the central
region of this area, is an MPA of integral protection, composed of a
lagoon and a marine region, created in 1986 with the objective of
protecting migratory bird species and coastal ecosystems
(ICMBIO, 2020; Knak, 1999). Despite being an integral protection
MPA, the LPNP has a term of commitment (provided for in Brazilian
legislation) that authorizes fishing within the limits of the LPNP. In the
interior of the lagoon there is fishing of Farfantepenaeus paulensis
(Pérez Farfante, 1967), while in the coastal region there is fishing of
teleost fish with gillnets (Loebmann & Vieira, 2006). In the marine
regions adjacent to the LPNP, fishing still occurs with gillnets and

J Fish Biol. 2021;1-6.
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This study tested the use of information collected by anglers for the fisheries monitoring of a Critically Endan-
gered shark in southern Brazil. Catch records of Mustelus fasciatus, Critically Endangered at national and global
levels, were obtained from local anglers and tourists in five cities in the main area of occurrence of the species in
Brazil. Although they were not comparable due to differences in effort, area and fishing gear, results showed an
increase in the number of capture records in relation to the data available in the last two decades (from 4 to 32).
Adult females and neonates were highest in catches during spring and summer. There was a high percentage of

data recovery (total length, total weight, sex and stage of development) and release rate, which indicates that
recreational fishing is an important generator of information for this endangered species. Strategies for applying
monitoring in the area are discussed.

1. Introduction

The Striped smooth-hound Mustelus fasciatus is the largest shark in
the Triakidae family of the coastal waters of the southwestern Atlantic
Ocean, reaching up to 1.77 m in total length (Lorenz et al., 2010; Rosa
and Gadig, 2010; Chelotti and Santos, 2020). It has a restricted area of
distribution of about 2000 km in extension, with the state of Rio Grande
do Sul as its main area of occurrence in Brazil (Vooren and Klippel, 2005;
ICMBIO, 2018). It can be found up to 250 m deep, but more commonly
occurs up to 100 m (Soto, 2001; Vooren et al., 2005).

This shark was frequently caught by industrial fisheries and in sci-
entific campaigns in the 1970s and 1980s (Vooren et al., 2005; ICMBIO,
2018). Currently, it is estimated that its population has declined by
about 90 % due to heavy exploitation, resulting in being listed as Crit-
ically Endangered both in the Brazilian and the IUCN red lists (Hozbor
et al., 2004; ICMBIO, 2018). In the past two decades, there were only
four records of M. fasciatus captured in southern Brazil, from scientific
sources: a neonate captured in February 2004, in a scientific expedition
with bottom trawls (Vooren et al., 2005), a neonate captured in
December 2013 in a monitoring of the artisanal fishing at the Cassino
beach (Aratjo et al., 2018) and two neonates captured in December
2013 and February 2014, in a fishing monitoring conducted at the Patos
Lagoon Estuary (Kokobun, 2017).

The absence of the species in the fisheries monitoring of the artisanal
and industrial fleets carried out in the area (Galina, 2006; Santos and
Vieira, 2016; Santos et al., 2016; Chelotti et al., 2019), the impossibility
of detecting catches by the fishing reports, caused by the use of fishing
categories with low taxonomic resolution (ICMBIO, 2018), and the
significant scarcity of information on shark species caught by recrea-
tional fishing in Brazil (Freire et al., 2020) highlight the importance of
implementing strategies that make it possible to collect information
about the current population of M. fasciatus in southern Brazil (ICMBIO,
2020).

In this sense, recreational fishing has an important potential for
generating information about shark populations, with examples of suc-
cess in different parts of the world, including rare or endangered species
(Babcock, 2008; Lynch et al., 2010; Barbini et al., 2015), where the
practice of photographic recording of species, notes on length and
weight, followed by release into the water is quite common (Garrone--
Neto et al., 2018; Gibson et al., 2019). These aspects may be useful for
the population of M. fasciatus in southern Brazil, as this shark is easily
identified by the vertical black stripes in neonates and juveniles and by
its larger size as adults, compared to other sharks of the genus Mustelus
occurring in the area (Rosa and Gadig, 2010).

Thus, the present study aims to analyze records of recreational
fishing along the coast of the state of Rio Grande do Sul, in order to test
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The extreme south of Brazil, Southwestern Atlantic, presents a vast and interesting history of
elasmobranchs occurrence records. This is a transition zone between warm tropical waters cold regions,
which reflects in the great species diversity, including rare occurrences and endemism. Therefore, the
aim of this study is to describe the composition and conservation status of elasmobranchs that occurs
in state of the Rio Grande do Sul, south Brazil, through a detailed literature review and review lists of
species deposited in regional, national and international collections. In total, 94 species were recorded
(60.6% of Brazil elasmobranch biodiversity and 8% of the world), with 11 new records compared to the
most recent study, distributed into 10 orders and 30 families. A total of 58 species of sharks were listed,
most of them belonging to the order Carcharhiniformes (41.4%), followed by Squaliformes (27.6%),
and 36 rays mainly of the orders Rajiformes (50.0%) and Myliobatiformes (30.5%). Concerning their
conservation status, 26.6, 38.3 and 45.8% of the species are threatened (CR, EN, VU), at the regional,
national and international levels, respectively. The intense fishing effort may be the main responsible
for these results. Resumption of landings monitoring, inclusion of local ecological knowledge of
fishermen, taxonomic and molecular identification of carcasses, are suggested as mitigating strategies.

© 2020 Elsevier B.V. All rights reserved.

1. Introduction

Access to basic information concerning biodiversity, such as
species distribution patterns and occurrence record, is crucial
for an appropriate description of the structure and dynamics of
ecosystems (Hillebrand et al., 2017). Moreover, this knowledge
provides subsidies to the development of more effective manage-
ment plans of natural resources and the consequent mitigation
of possible anthropogenic impacts (Tilman et al., 2014; Pers-
son et al,, 2018). Regarding the elasmobranchs , these impacts
can generate cascading effects along ecological webs, since they
occupy higher trophic levels (Burkholder et al., 2013; Hammer-
schlag et al, 2018; Roff et al, 2018), which can lead to an
imbalance of ecosystems (Ferretti et al., 2010; Heupel et al., 2014;
Hays et al., 2016; Navia et al., 2017; Bornatowski et al., 2018a).

The recovery capacity of elasmobranch fish stocks has shown
to be relatively slow, especially if exposed to fisheries pressure
above the sustainable level (Forrest and Walters, 2009; Pardo
et al., 2018). This is mainly due to the biological characteristics
of the group, such as low average fertility, slow growth and late
maturation, resulting in a greater susceptibility of this group to
intense population declines (Carrier et al.,, 2012; Dulvy et al,,
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2017; Pardo et al., 2016, 2018). Thus, elasmobranchs are highly
subject to possible collapse of local populations or even loss of
species (Luiz and Edwards, 2011; Randhawa et al., 2015; Pardo
et al.,, 2016, 2018).

The marine area of the state of the Rio Grande do Sul, in
southern Brazil is an important fishing ground of the country
(Haimovici, 1997; Haimovici et al., 2006; Costa and Asmus, 2018;
Mattos and Ferreira, 2018) and has a significant potential for
the occurrence of a high number of elasmobranch species. This
potential is directly linked to: (1) Intense dynamics of water
currents throughout the year (e.g. Brazil-Malvinas currents Con-
fluence Zone) (Gaeta and Brandini, 2006; Seeliger and Odebrecht,
2010), which result in high productivity, attracting many fish
stocks and hence large predators such as elasmobranchs, and
(2) Different complex marine habitats (e.g. estuaries, continental
shelf, slope, ocean elevations) that provide favorable conditions
for the occupation by different morphotypes, using the area in
search of available shelter and prey (Vooren and Klippel, 2005;
Santos et al., 2016, 2017; Ivanoff et al., 2018).

Elasmobranch biodiversity in the Rio Grande do Sul was firstly
assessed in the 1960s, with studies revealing 58 species collected
between 1968 and 1986 on the continental shelf and slope of
the region (Vooren, 1997). In the late 1990s, the Argo Project
identified 13 pelagic species that occur beyond the 200 m isobath
(Vooren et al.,, 1999). At the beginning of the 21st century, the
last assessment, SALVAR (Save Selachians from South of Brazil)
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In southern Brazil, the Southern Black Drum Pogonias courbina is an estuarine-dependent fish, endan-
gered due to intense fishing in the past decades. This study calculated the reproductive parameters,
age (Aso) and length of first maturation (Lso), batch fecundity, total fecundity and extension of the
reproductive period of the P. courbina, in order to test the hypothesis of reduction, caused by heavy
exploitation. The value for Asg, calculated for both sexes, was 2.13 years. The Lsy values for males
and females were 42.5 and 46.4 cm respectively, while batch and total fecundity were 63,300 and
2,532,000 oocytes, in a reproductive period that extends from late October to March. Except for
the extension of the reproductive period, it was observed that there was a reduction of all the
reproductive parameters when compared with specimens, caught before overfishing. The data indicate
that management strategies aimed at ecological and fishery sustainability are urgent and necessary.

© 2020 Elsevier B.V. All rights reserved.

1. Introduction

Intense explorations causes declines in the abundance of many
species of fish commercially exploited or captured incidentally
(Gulland, 1983; Pauly, 1987; Chelotti and Santos, 2020). These
declines result in lower levels of intraspecific competition, gen-
erating greater availability of resources and enabling the rapid
development of the remaining individuals (Barot et al., 2004;
Ruocco et al,, 2012). Changes are also observed in the age struc-
ture of populations, where older and larger fishes are gradually
eliminated, leading to the predominance of smaller and younger
fishes (Wosnitza-Mendo et al., 2004). Thus, over time, the re-
duction of the age (Aso) and the length (Lsg) of the first sexual
maturation of these organisms are observed (Barot et al., 2004;
Cardoso and Haimovici, 2014).

The reduction of the Asy reduces the storage time of some
essential nutrients for the maintenance of many biological pro-
cesses, while the reduction of the L5y decreases the body space
to accommodate the gonads and, consequently, the amount of ga-
metes produced are lower (Vivekanandan, 2013; Pandian, 2014).
The change in age structure increases the risk of collapse of fish-
ing activity, since equilibrium structures with a large proportion
of adults are essential to the reproductive success and mainte-
nance of genetic diversity, which are important conditions for the
sustainability of the populations against the imposed pressure of
the environment (Francis et al., 2007).
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In extreme southern Brazil, the total annual landings of
teleosts fish peaked in the 1970s, with a peak of 43,705 (t) in
1972, falling irretrievably since then, where only 4.8 (t) were
recorded in 2011, in a set of at least 35 species (Haimovici
et al,, 2006; IBAMA, 2012). During this process, from the 1980s,
overexploitation of some fishing resources was observed, such as
Genidens barbus (Lacépéde, 19803), Micropogonias furnieri (Des-
marest, 1823), Macrodon atricauda (Gunther, 1880) and Umbrina
canosai Berg, 1895 (Haimovici et al., 2006; Haimovici and Car-
doso, 2017). The use of inappropriate fishing gear, the use of
gillnets above the permitted length and the failure to comply with
the fishing seasons are the main factors that led to the overex-
ploitation and prevented the recovery of fish stocks (Velasco et al.,
2007; Haimovici and Cardoso, 2017).

Similarly, landings of the Southern Black Drum
Pogonias courbina (Lacepéde, 1803) showed significant declines,
after a maximum of 1450 t recorded in 1977. In 1982, fishing
for this species was no longer profitable and was established
at the subsistence level (Haimovici et al., 2006), with no catch
records for years 2004, 2005, 2008, 2009 and 2010 (IBAMA,
2012). Between August 2013 and July 2014, only 10.6 t of the
species were landed (MPA, 2013), where 72% of the samples were
adult individuals between 46 and 58 cm in total length, with a
maximum length of 63 cm (Santos et al., 2016).

The species has recently been described for southern Brazil,
Uruguay and Argentina (Azpelicueta et al, 2019) and due to
the significant decline in landings, it has been added to the
Brazilian list of endangered species which prohibits its fishing
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