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A B S T R A C T
Brazil currently ranks as the 11th producer and 1st importer of shark meat around the world. Data available from
the FAO software FishStatJ along with data from regional sources, such as governmental bulletins, scientiﬁc
papers, gray literature and internet were revisited to identify the main issues surrounding pelagic shark ﬁsheries,
trade and consumption in the largest country in South America. Among the main ﬁndings, it was noted that
Brazil has not properly collected ﬁshery statistics since 2007, that many species of threatened sharks are freely
landed and traded even though it is prohibited by local legislation and/or international recommendations (regional ﬁsheries management organizations). The blue shark (Prionace glauca) is the most frequently recorded
shark in the oﬃcial bulletins and is currently a locally targeted species. Additionally, the signiﬁcant imports of
this species from 23 other countries that also provide ﬁns for Asia has drawn attention in recent decades.
Regarding consumption, shark is considered to be low-value seafood compared to more common ﬁsh, such as
groupers and snappers, and most Brazilians actually do not know that they are eating sharks. At present, the
proportion of threatened elasmobranchs (in which sharks are included) in Brazil (33%, of 145 species) exceeds
the global rate identiﬁed for the group (25%), and, until the present moment, no measure related to the management of species has been implemented. As advice, Brazil urgently needs to restructure its ﬁshery information
collection systems, management strategies and to tighten sanitary and labeling regulations for the marketing of
ﬁsh.

1. Introduction
Sharks are characterized by a peculiar life history, such as late
sexual maturity, low fecundity, slow growth, site ﬁdelity, and the formation of reproductive aggregations, which are features that make
them susceptible to human impacts and prevent their recovery after
shifts in mortality rates [63]. In commercially exploited species, or
those incidentally caught, these traits have been associated with overexploitation and an elevated risk of extinction [60]. Because of a full
global market with an increased demand for shark products (ﬁns and
meat, [25] plus high levels of unregulated bycatch and IUU (Illegal,
Unreported and Unregulated Fishing), [75], the International Union for
Conservation of Nature (IUCN) considers sharks among the most
threatened vertebrates on earth [13,24,43,46].
Large oceanic sharks, as the blue shark (Prionace glauca), shortﬁn
mako (Isurus oxyrinchus), white-tip shark (Carcharhinus longimanus) and

⁎

others, are highly migratory species that have no direct relation to the
sea ﬂoor, spending most of their life cycle in the open ocean, being
susceptible to multiple ﬁshing ﬂeets [29]. According to the literature,
these species are doubly in jeopardy because of their large body size
and because of the high value of their body parts (ﬁns) in international
markets [30,53].
Shark ﬁns are among the most expensive seafood types in the world
used to make a soup that is a symbol of wealth and luxury in Chinese
communities established in diﬀerent parts of the world [69]. As has
been observed for terrestrial vertebrates with similar life history traits
that are victims of the illegal wildlife trade—such as tigers prized for
their penises and rhinos prized for their horns—the high value of ﬁns
increases ﬁshing even if the species is threatened and/or rare [53].
According to the IUCN, among the 16 main species of highly migratory
sharks, 14 are facing a heightened risk of extinction (i.e., “Threatened”
or “Near Threatened”), with ﬁn trade as the main threat [29,30].
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In response to the ﬁrst shark population declines and the low
taxonomic resolution, or even low rate of inclusion in ﬁshery statistical
reports, since the mid-1990s, regional ﬁsheries management organizations (RFMOs) have implemented initiatives to ban ﬁnning and improve
data reports (Appendix S1). Currently, the Food and Agriculture Organization of the United Nations (FAO) reports industrial and smallscale ﬂeets worldwide as being suppliers of the international market for
shark ﬁns, while the meat of the same captured sharks is increasingly
being diverted along separate channels to meet the demand in growing
markets, especially in Brazil [25].
While this combination (bans on ﬁnning + growing markets) is
seen as positive—contributing to better resolution in ﬁsheries data and
also incentivizing the full use of captured sharks, avoiding the waste of
carcasses and oﬀering diversiﬁed protein for the increasing demand for
food—the number of sustainable ﬁsheries in this group worldwide is
still low and may occur only in speciﬁc areas of the USA, Canada and
Australia (countries with a robust investment in management infrastructure) for some small and medium-sized species [23,68], whose life
history tends to be more ﬂexible than that of large sharks [71]. Moreover, most pelagic sharks are highly migratory and wide-ranging, requiring international engagement to properly monitor and manage
ﬁsheries.
Because pelagic sharks are predominantly top predators, declines in
their abundance may entail impacts on marine ecosystems
[34,41,61,62,72]. In the northwest Atlantic, Mediterranean and Australia, these sharks play an important role in controlling the abundance
and behavior of “mesopredators”, such as smaller sharks and rays,
which in turn are responsible for the control of prey occupying lower
trophic levels within “food webs” [34,61]. While the need to reevaluate
the eﬀects of predator removal has been recently discussed [40], mainly
for particular ecosystems [37,66], there is a consensus that marine
predators should be properly managed for the maintenance of demographic persistence, density and risk-driven ecological processes
[41,72].
With continental proportions (8400 km of coastline), Brazil is the
ﬁfth largest country and eighth largest economy in the world (IMF
2017), which is, in contrast, experiencing its worst phase in relation to
ﬁsheries management and, consequently, sustainability of its marine
biodiversity and ﬁsheries [1,28,64]. At the same time that its ﬁshing
management collapsed, the country became the ﬁrst global shark meat
importer according to FAO [25]. While domestic production is unknown [49], information on how Brazilians use sharks is poor [9,10]. In
this light, the objective of the present study is to show how Brazil has
contributed substantially to the consolidation of the truly global market
for shark products established over the past few years. This work is
timely, since Brazil are re-discussing the conservation priorities for its
marine fauna and ﬁsheries, yet there has been no dedicated national
ﬁsheries monitoring program for nearly a decade, compromising data
needs for management. Our work will contribute to this eﬀort and increase our understanding of the use and trade of highly jeopardized
marine species in a data-poor region and recently identiﬁed as one of
the biggest shark meat consumer globally.

Table 1
Species of highly migratory pelagic sharks and conservation status according the IUCN
Red List of Threatened Species™ (global) and Instituto Chico Mendes de Conservacao da
Biodiversidade (ICMBio, regional). Threatened = VU, EN and CR; Near Threatened = NT
and Data Deﬁcient = DD.
Family

Specie

Common name

IUCN

ICMBio

Lamnidae

Isurus oxyrinchus
Isurus paucus
Lamna nasus
Alopias supercilosus

Shortﬁn mako
Longﬁn mako
Porbeagle shark
Bigeye thresher
shark
Common
thresher shark
Crocodile shark

VU
VU
VU
VU

NT
DD
DD
VU

VU

VU

NT

DD

EN

CR

VU

CR

EN

EN

NT
NT

NT
NT

VU

VU

VU
NT

VU
NT

Alopidae

Alopias vulpinus
Pseudocarchariidae
Sphyrnidae

Pseudocarcharias
kamoharaii
Sphyrna lewini
Sphyrna zygaena
Sphyrna mokarran

Carcharhinidae

Prionace glauca
Carcharhinus
falciformis
Carcharhinus
longimanus
Carcharhinus signatus
Galeocerdo cuvier

Scalloped
hammerhead
Smooth
hammerhead
Great
hammerhead
Blue shark
Silky shark
Oceanic whitetip
shark
Night shark
Tiger shark

access to several FAO datasets (production, exports, imports, re-exports), and those involving any sort of shark product coming from
Brazil were selected (Appendix S2). Data on vessels/ﬁshing modalities
were analyzed using the site of the Ministry of Fishing and Aquaculture
(http://sinpesq.mpa.gov.br) through the General Fishing Register
(SisRGP 2015) by initially subsetting vessels registered in coastal municipalities. It is worth mentioning that registering at RGP is compulsory for getting beneﬁts such as subsidies and credits, which makes the
RGP representative of the activity. To collect information regarding
progress in terms of the conservation of highly migratory sharks in
Brazil, the Federal Oﬃcial Gazette (http://www.icmbio.gov.br/cepsul/
legislacao.html) was inspected. Hereafter, large pelagic sharks should
be understood as the group of large-sized species of sharks caught in
pelagic ﬁsheries (Table 1).
3. Results
3.1. Fisheries and production
Brazil (Fig. 1) is currently ranked by the FAO as the 11th shark
producer globally and the 17th shark ﬁn exporter (2nd in the South
Atlantic for both). In 2007, the year of the latest national bulletin with
detailed information regarding catches by species, landings of cartilaginous ﬁshes were 5% of the total marine production in Brazil [44]. By
analyzing the General Fishing Register (SisRGP 2015), we found that in
2014, 23,329 boats were licensed to ﬁsh using diﬀerent types of ﬁshing
modalities in the 17 coastal states of Brazil (Appendix S3). These licenses diﬀer from one another concerning the ﬁshing apparatus, target
species, vessel size and area of operation. In none of the modalities is
any shark species targeted (Appendix S3).
Considering the licenses delivered to longlines and gillnetting vessels, some 8000 boats had interacted with pelagic sharks by 2012
(Appendix S3). This value may be grossly underestimated, since the
number of illegal ﬁshing vessels in Brazilian waters is unknown. The
states with the largest number of longline licenses were Espírito Santo,
Pará, Rio de Janeiro, Ceará, Rio Grande do Norte and Santa Catarina
(Fig. 1), whereas the largest number of licenses for gillnets were in
Santa Catarina, Maranhão, Sao Paulo and Ceará (Fig. 1).
According to FishStatJ, shark catches peaked in Brazil during the

2. Methods
Fishing statistics bulletins published in Brazil by the Ministry of
Environment and the Ministry of Fisheries and Aquaculture-MPA were
inspected along with scientiﬁc papers, gray literature and non-scientiﬁc
media (newspapers and magazines) to the main ﬁshery, trade, consumption and conservation issues pertaining to highly migratory sharks
in Brazil (the ﬁshing statistics bulletins are available at http://www.
icmbio.gov.br/cepsul/acervo-digital/37-download/estatistica/111estatistica.html). Brazilian participation in ﬁshery production and
global ﬁshery commodities production and trade was analyzed using
the software FishStatJ [33], freely available at http://www.fao.org/
ﬁshery/statistics/software/ﬁshstatj/en#downlApp. FishStatJ provides
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number of species of sharks with information on catches and landings in
the oﬃcial bulletins [44,59]. In the bulletins of the states of Sao Paulo
and Santa Catarina, major domestic producers and the only states collecting ﬁshery statistics, at least 20 species of sharks have been reported. In any case, the blue shark (P. glauca) is the most caught shark
species in Brazil, a fact observed in both regional sources [44,59] as
well as in FishStatJ (Fig. 2b).
Identifying the extent of illegal ﬁshing and underreporting of the
true catch is challenging in Brazil, as anywhere else. Seizures from illegal shark ﬁshing operations can provide a very conservative estimate
of the magnitude of unreported catches in Brazil. When reviewing national publications with reference to ﬁn seizures, 15 enforcement operations were identiﬁed as intercepting illegal ﬁn trading, with products obtained by unreported ﬁsheries targeting sharks in Brazilian
waters. Together, these operations seized approximately 85 t of illegal
ﬁns between 1998 and 2014 (Table 2).
Assuming that dried commercial ﬁns may be 2% of the total weight
of the shark, at least 4250 t of sharks were illegally ﬁshed between 1998
and 2014 (approximately 266 t/year). In 2010, 30 t of unreported dried
ﬁns ready to be sent to Asia were seized from two ﬁshing companies in
northern Brazil, representing 1600 t of shark mass (Table 2). Since the
oﬃcial Brazilian production in 2010 corresponded to 20 thousand tons
of sharks, rays, and skates combined (Fig. 2a), the conservative estimate
of 1600 t of unreported sharks from unreported cases suggests that total
shark ﬁshing is higher than recorded (approximately the same production of P. glauca, the most frequent species of shark in Brazilian
landings). It is important to note that most of the seizure operations
were carried out in the states of Pará (PA) in the north and Rio Grande
do Sul (RS) in south of Brazil (Fig. 1, Table 2).

Fig. 1. Map of the Brazilian coast (Southwest Atlantic Ocean) whereas the size of the
circles represent the proportional size of ﬂeets that most interact with pelagic sharks in
Brazil (incidentally and/or target) by state (source: http://sinpesq.mpa.gov.br/rgp_cms).
Red circles = pelagic lines (number of licensed vessels/50), orange circles = gillnets
(number of licensed vessels/400). Green numbers refers to the number of enforcement
operations dismantling illegal ﬁn trading in Brazil (and their respective locations).
Dashed squares mean areas where enforcement operations should be intensiﬁed, considering the density of the ﬂeets that interact with medium and large sharks in Brazil
nowadays. (For interpretation of the references to color in this ﬁgure legend, the reader is
referred to the web version of this article.)

3.2. Trade and consumption
Shark meat imports in Brazil have considerably increased since the
ﬁrst half of the 1990s (Fig. 2a, yellow line). Based on the commodity
code groups in which Brazilian shark meat trade is recorded, almost all
of the shark meat imports correspond to “blue shark, frozen, headed,
ﬁnned and gutted” carcasses (38.2%) and “blue shark, frozen, skinless”
meat pieces (27.1%). This means that Brazil imports almost the same
amount of blue sharks as its total production for the entire group of
cartilaginous ﬁshes (Fig. 2a). Here, it must be mentioned that Brazil
absorbed practically all of Uruguay's blue shark production from 2002
to 2012 [25]. Other signiﬁcant exporters of shark meat to Brazil according to the reviewed data are, in the following order, Spain, Taiwan
Province of China and Portugal [25].

ﬁrst half of the 1990s (approximately 30,000 t in 1994), declined by
half in 1995, increased again after 1998 (to approximately 17,000 t),
and stabilized (approximately 20,000 t/year) during the ﬁrst decade of
the 2000s (Fig. 2a, blue line). When analyzing catches of pelagic species, however, an increase in catches from the early 1990s to 2004
(0–5000 t) and from 2004, a decline to 2500 t by the year 2012, were
recorded (Fig. 2a, red line).
Regarding the taxonomic resolution of the data reported by the
FAO, only ﬁve species have capture reports at the species level (P.
glauca, I. oxyrinchus, C. longimanus, C. falciformis and A. superciliosus),
and these speciﬁcally after 1992 (Fig. 2b). This number diﬀers from the

Fig. 2. Brazilian time-series (production and imports) of pelagic
sharks highly prized by ﬁns and meat (i.e. commodities), available from FishstatJ application [33]. a: Blue lines mean the sum of
all Brazilian cartilaginous ﬁshes reported to FAO (sharks, rays and
chimaeras); red line means production of large pelagic sharks
(sum of P. glauca, I. oxyrinchus, C. longimanus, C. falciformis and A.
superciliosus), and yellow line = shark meat imported. b: Production of P. glauca (red), I. oxyrinchus (green), C. longimanus
(yellow), C. falciformis (blue) and A. superciliosus (orange). FB1 =
ﬁrst ﬁnning ban initiative in Brazil (ﬁns on board should met 5%
of the total weight of the catches); FB2 = second ﬁnning ban
initiative in Brazil (ﬁns naturally attached to the body); TSL1 =
ﬁrst Brazilian redlist (Brasil, 2004); RF1 = ﬁrst ICCAT recommendations for non-retention of pelagic shark species from
Atlantic Ocean (Sphyrna spp., followed by C. longimanus, Alopias
spp. and more recently C. falciformis); TSL2 = last redlist (Brazil,
2004). (For interpretation of the references to color in this ﬁgure
legend, the reader is referred to the web version of this article.)
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Local

Natal, RN

Natal, RN

Ubatuba, SP

Belem, PA

Belem, PA

Belem, PA
Bragança, PA

Belem, PA

Porto Alegre, RS

Rio Grande, RS

Belem, PA

Itajai, SC

Rio Grande, RS
Belem, PA
Sao Paulo, SP

Year

2012

2011

2011

2012

2011

2010
2010

2010

117

2008

2009

2010

2013

2007
2004
2011

IBAMA
IBAMA
IBAMA/ICMBio

ICMBio

IBAMA

IBAMA

IBAMA

IBAMA

IBAMA
IBAMA

IBAMA

IBAMA

IBAMA

IBAMA

IBAMA

Agency

Mixed
Mixed
Mixed

Mixed

Mixed

Mixed

Mixed

Mixed

Mixed
Small scale

Longline

Mixed

Mixed

Longline

Longline

Fishery

Pelagic/coastal
Pelagic/coastal
Pelagic/coastal

Pelagic/coastal

Pelagic/coastal

Pelagic/coastal

Pelagic/coastal

Pelagic/coastal

Pelagic/coastal
Coastal

Pelagic/coastal

Pelagic/coastal

Pelagic

Pelagic

Pelagic

Species

Table 2
Enforcement operations dismantling illegal ﬁn trading in Brazil.

Wet
Dry
Dry

Wet

Dry

Wet

Dry

Dry

Dry
Wet

Wet

Dry

Wet

Dry

Dry

State

0.06
0.7
54

0.163

3.3

0.1

3.37

1

1.4
0.014

0.1

7.7

0.38

6.38

5.39

Tons (ﬁns)

Asia
Japan
Asia

Asia

Asia

Asia

Asia

Japan

Hong Kong
Asia

China

China

China

Asia

Asia

Destination

90 thousand
7 thousand
140 thousand

890 thousand

1.5 millions (18
processes)
–

6 millions

52 thousand

128 thousand
221 thousand

110 thousand

2.7 millions

10 thousand

–

137.1 thousand

Fine (Brazilian Real R$)

http://www.ibama.gov.br/publicadas/ibama-apreende-mais-de-5-toneladas-de-barbatanas-detubarao-no-rn
http://www.ibama.gov.br/publicadas/ibama-apreende-mais-de-5-toneladas-de-barbatanas-detubarao-no-rn
http://www.ibama.gov.br/publicadas/ibama-apreende-380-kg-de-barbatanas-de-tubarao-emubatuba/sp
http://www.ibama.gov.br/publicadas/ibama-apreende-mais-de-7-toneladas-de-barbatanas-detubarao-pescadas-ilegalmente-no-para
http://www.ibama.gov.br/publicadas/barco-com-120-tubaroes-pescados-ilegalmente-e-apreendidona-costa-do-para
http://www.ibama.gov.br/publicadas/ibama-apreende-14-ton-de-barbatanas-de-tubarao-em-belem
http://www.ibama.gov.br/publicadas/ibama-embarga-empresas-de-pesca-por-falta-de-licenca-nopara
http://www.ibama.gov.br/publicadas/ibama-apreende-uma-tonelada-de-barbatana-de-tubarao-queiria-para-o-japao
http://www.ibama.gov.br/noticias-2008/escritorio-do-ibama/rg-descobre-empresa-clandestina-depescado-com-especies-ameacadas-de-extincao
http://www.ibama.gov.br/publicadas/ibama-doa-dois-navios-apreendidos-para-a-fundacaouniversidade-de-rio-grande
http://noticias.bol.uol.com.br/brasil/2010/05/27/ibama-apreende-33-toneladas-de-barbatana-detubarao-no-pa.jhtm
http://www.icmbio.gov.br/cepsul/destaques-e-eventos/207-cepsul-da-apoio-a-operacao-deﬁscalizacao-do-ibama-sc.html
http://www.pesca.sp.gov.br/noticia.php?id_not=1912
http://www.mma.gov.br/informma/item/1741-apreendidas-65-toneladas-de-pescado-no-para
http://www.ibama.gov.br/publicadas/ibama-multa-um-dos-principais-grupos-exportadores-debarbatanas-de-tubarao-do-brasil-em-140-mil

Source
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Table 3
Most consumed seafood (and their respective quotations on April 25, 2017) in Brazil according to the Company of Warehouses and General Warehouses of São Paulo (CEAGESP), second
largest wholesale ﬁsh trade fair in Latin America (third worldwide). Prices are in Brazilian Reais (R $).
Specie (or better taxonomic info)

Pop. Name*

Average price per kg (Brazilian currency, R$)

Teuthida
Centropomus spp.
Cynoscion acoupa
Decapoda
Seriola dumerili
Onchorrynchus mykiss
Thunnus spp.
Pseudopercis numida
Seriola quinqueradiata
Perciformes
Pleuronectiformes
Pseudoplatystoma corruscans
Anchoviella hubbsi
Sciaenidae
Carcharhiniformes
Hoplias spp.
Mugil spp.
Pseudocrenilabrinae
Cynoscion guatucupa
Urophycis brasilienis
Cynoscion jamaicensis
Micropogonias spp.
Prochilodus lineatus
Cynoscion spp.
Katsuwonus pelamis
Menticirrhus spp.
Micropogonias spp.

Lula Fresca/Fresh squid
Robalo/Common snook
Pescada Amarela/Acoupa weakﬁsh
Camarao Ferro/Shrimp
Olho De Boi/ Crevalle jack
Truta Cativeiro/Raimbow trout
Atum/Tuna
Namorado/ Sandperch
Olhete/Japanese amberjack
Pargo/Porgy
Linguado/Flatﬁsh
Pintado Cativeiro/ Spotted sorubim
Manjuba/Anchovy
Pescada/Croaker
Cação/Sharks
Traira/Trahira
Tainha/Mullet
Tilapia Cativeiro/Tilapia
Pescada Maria Mole/ Stripped weakﬁsh
Abrotea/Brazilian codling
Pescada Goete/Jamaica weakﬁsh
Corvina/Whitemouth croaker
Curimbata/Streaked prochilod
Pescada Tortinha/Weakﬁsh
Bonito/Skipjack tuna
Betarra/Kingcroaker
Cascote/Croaker

36
30
30
27
23
21
19
17
15
14
14
12
11
11
8.5
7.5
7.5
6.8
4.8
4.5
3.8
3.8
3.8
3.5
3
2.5
1.5

the ﬁrst normative against ﬁnning in 1998. For most years, the number
of ﬁns reported as exports matched those reported as production.
However, there have also been cases when exports were reported but
not production.
Up to the present moment, little is known concerning the consumption of shark ﬁns in Brazil, although it is not diﬃcult to ﬁnd
restaurants pecialized in Asian gastronomy that serve this delicacy in
the larger cities. In any case, this product is not part of the diet of
Brazilians under any circumstances, even in poor regions and/or in
areas where the demand for animal protein is greater. A recently published report addresses for the ﬁrst time the relation of artisanal ﬁshers
of northeastern Brazil to the market for shark ﬁns [3]. In addition to
demonstrating that all of the ﬁns caught by this community are sold for
export purposes, the authors also noted that ﬁnning still happens frequently in the area [3].

Shark meat is broadly sold as “cação”, a popular name derived from
“cazón” (from the Spanish) to improve consumer acceptance [11]. In
coastal states, shark meat is purchased in pieces as “ﬁllet” or “ﬂitch”,
while in non-coastal cities and large supermarket chains, it is more
common to ﬁnd frozen slices of large carcasses, usually imported from
other countries (Appendix S4). A recent study demonstrated that Brazilians do not know they are eating sharks. In a large city in southern
Brazil, more than 70% of surveyed consumers were unaware that
“cação” refers to sharks, and more than half of the respondents claimed
to have already eaten “cação” but have never eaten sharks or rays [10].
Overall, shark meat is considered low-value seafood (priced around
U$2.50/kg) when compared to more common ﬁsh and is usually traded
without proper labeling (Table 3). The most common dish made with
shark meat in Brazil is called “Muqueca”, originally from Espírito Santo
and Bahia states, which is a spiced stewed shark recipe of the regional
cuisine (Appendix S4). Some of the highlighted qualities of shark meat
include the "whiteness" of the ﬂesh and absence of spines [6, 7]. Sharks
are also commonly sold as groupers and swordﬁsh to increase the price.
For instance, in surveys conducted in southeastern Brazil (the states of
São Paulo and Rio de Janeiro), 62% of ﬁsh sold as grouper were actually sharks [32].
The Brazilian government requires oﬀering healthy and varying
food to the students of the public network of education [18]. In this
light, shark meat have been imported by the government of Brazilian
states through public biddings and contracts with local companies to
feed children in the public network through the National School
Feeding Program (PNAE, [18]. Due to its high population concentration
and the fact that it contains the third largest food warehouse in the
world, the state of Sao Paulo is likely to be the current largest national
consumer and importer of shark meat (CEAGESP 2017).
Despite being both a signiﬁcant producer and importer of shark
meat, to date, there is only two national companies authorized to export
shark ﬁns (SECEX 2017) and inaccurate amounts of ﬁns have been
historically reported (Appendix S5). Between 1997 and 2001, Brazil did
not report any ﬁn exports, although it did report catch production
(Appendix S5). We conjecture that this gap may be associated with
changes in the ﬁshing industry accompanying the implementation of

3.3. Conservation, management and legal framework
Between 2010 and 2012, the conservation status of cartilaginous
ﬁshes was assessed by the Ministry of Environment (MMA) following
the IUCN standards, resulting in 33% of the species being considered as
threatened; for an additional 36% of the species, the limited amount of
information available did not permit any sort of assessment. Excessive
ﬁshing pressure was identiﬁed as the main threat for approximately
90% of the marine species. The family Sphyrnidae was found to be the
most endangered (100% of the species in elevated risk categories),
followed by carcharhinid sharks (56% of the species). The conservation
statuses of all species considered in this study are available in Table 1;
for all Brazilian fauna, please consult http://www.icmbio.gov.br/
cepsul/especies-ameacadas.html.
Based on this evaluation, the Ministry of Environment published
Ordinance No. 445 [19], which presents the "Oﬃcial National List of
Species of Endangered Species - Fish and Aquatic Invertebrates" in its
Annex I and, in its art. 2, states that species classiﬁed in the categories
Extinct in Nature (EW), Critically Endangered (CR) and Endangered
(EN) may be fully protected, and, among other measures, includes a ban
on their capture, transport, storage, handling, processing and marketing
118

Marine Policy 85 (2017) 114–122

R.R. Barreto et al.

reported in statistical bulletins from southern Brazil (“cação-gato”,
“cação-moro”, cação-vaca”, and “machote”) were added to the category
“cações” (sharks) in the national landing bulletins. Another mentioned
inconsistency is the inclusion of 10 t originally reported as Isurus oxyrinchus in southern bulletins being attributed to the category “caçãoazul” (Prionace glauca) in the national bulletin (MPA 2010; [36].
Nevertheless, landings of cartilaginous ﬁshes (i.e., sharks and rays)
made up 5% of the Brazilian marine total production during the 2000s
[44].
The coarse-resolution data that Brazil usually reports to the FAO
(e.g., grouping sharks, skates, and rays together and combining ﬁshing
gear types; Fig. 2a, blue line) may be masking trends in the catch of
pelagic sharks. The red line in Fig. 2a represents the sum of the ﬁve
species of pelagic sharks in the FAO database (P. glauca, I. oxyrinchus, C.
longimanus, C. falciformis and A. superciliosus), where a moderate decline
can be observed from 2003. In turn, looking more carefully at the
isolated pelagic species (Fig. 2b), it is probable that the abnormal catches of the blue sharks alone (Fig. 2b, red line) may be masking trends
in the catch of other pelagic sharks (Fig. 2b).
A recent study that standardized the catch rates of the main pelagic
species based on multiple oﬃcial data sources [5] showed that, except
for P. glauca, all species of pelagic sharks caught by longlines in Brazil
have been systematically declining since 1980s. By separating FishStatJ
data by species (Fig. 2b), it can be seen that the few species of sharks
reported by Brazil to the FAO were present in the data analyzed by
Barreto et al. [5]. Although the two sources of information are not directly comparable due to multiple uncertainties in both datasets, it is
possible to identify abnormal catches of P. glauca and a general decline
in all other species (Fig. 2b).
Although there are indications that traditional communities in
Brazil have consumed sharks in their diets since the precolonization
period [50], and some use for the extraction of liver oil during the postWorld War II period, large pelagic sharks could only be captured more
frequently through the technological development of oﬀshore ﬁsheries.
Thus, according to our review, large pelagic shark meat consumption in
Brazil started in the 1970s [52] and is related to FAO initiatives implemented between the end of the 1960s and the ﬁrst half of the 1980s
that oﬀered technical assistance to the Superintendence of Fisheries
Development of Brazil (SUDEPE). At that time, several strategies targeted the development of tuna ﬁsheries through the Program of Research and Fisheries Development of Brazil (PDP). Among these was the
publication of a booklet strictly focused on the full use of sharks, which
were increasingly appearing in national and international ﬁsheries for
other species, particularly tuna [52].
Aquatic organisms tend to absorb and accumulate metals, such as
mercury and selenium, in their tissues through biotic and abiotic processes [65]. Because these metals are passed through the trophic web
and their concentrations increase at each level (biomagniﬁcation), large
long-lived top predators (i.e., sharks, marine mammals and humans)
tend to accumulate the largest amounts of these metals within their
respective trophic chains [2,31,51]. Brazil has less stringent restrictions
in regard to heavy metals in seafood than the European Union, North
America, and Asia, allowing products with high levels of heavy metals
that would not be marketable elsewhere to be legally commercialized in
Brazil [25]. In São Paulo, for example, the largest city and economy in
Brazil, 54% of the shark meat surveyed from diﬀerent popular markets
had mercury concentrations above the acceptable level recommended
by the World Health Organization (WHO), which is approximately 1 mg
Hg*kg−1[57]. Another study speciﬁcally analyzing blue sharks found
70% of the samples with mercury levels above the recommended level
[26].
The institutions responsible for the health of the marine natural
heritage, whether in the sense of preserving it or in the sense of exploiting it commercially, have been suﬀering from the constant political
oscillations of the country. Over the past century, for example, responsibility for ﬁsheries management has alternated among the

[19]. This is in accordance with the basis of Brazilian environmental
legislation, whose Law 9.605 of 1998 and Decree 6.514 of 2008 provide
for sanctions against anyone who kills, hunts, collects or uses wildlife
specimens, native or migratory, without proper authorization [14,17].
For species of commercial interest, Ordinance No. 445, in its 3rd article,
provides for the use of species of the Vulnerable category (VU), provided such use is sustainable, regulated, authorized by federal agencies,
and minimally meets particular criteria, for example, the implementation of recovery plans [19]. As of 2017, no recovery or management
plans for threatened species occurring (directly or indirectly) in Brazilian ﬁsheries have been implemented.
Regarding the legal framework related to the progress of management measures for sharks in Brazil, our analysis of the Oﬃcial Gazette
revealed that at least 20 legislative decrees (among laws, ordinances
and others) should guarantee some protection to pelagic sharks in
Brazil (Appendix S6). The only pelagic species that have direct restrictions on the minimum catch sizes are Sphyrna lewini and S. zygaena.
Interestingly, the minimum catch size for these species is 60 cm total
length (newborn size ranges from 31 to 57 cm) (Brasil 2003), [16].
Pelagic species that are prohibited in Brazil, despite those from Ordinance No. 445 and Normative Instruction No. 5 [15] are: Alopias superciliosus, Carcharhinus longimanus and C. falciformis (Appendix S6).
Published in 2014, the National Plan of Action for the Conservation
of Endangered Marine Sharks (NPOA-Sharks) aims to mitigate the impacts on marine elasmobranchs threatened by extinction in Brazil and
their environments for short-term conservation purposes [20]. Although not directly related to the international proposal of the FAO
(IPOA Sharks), some actions are within the international scope. The
Brazilian NPOA is composed of nine (9) speciﬁc objectives and their
respective actions (n = 71), whose implementation is foreseen to occur
until 2019, with the annual monitoring of progress (Appendix S7). The
Brazilian NPOA directly protects elasmobranchs species identiﬁed as
threatened in the 2004 assessment, being Isogomphodon oxyrhynchus,
Rhinobatos horkelii, Cetorhinus maximus, Mustelus schmitti, Squatina
guggenheim, S. occulta, Galeorhinus galeus, Ginglymostoma cirratum, Negaprion brevirostris, Pristis pectinata, P. perotteti and Rhincodon typus.
However, the proposed actions, if eﬀectively implemented, should also
beneﬁt another eight (8) species considered to be overexploited or
threatened with overexploitation (Carcharhinus longimanus, C. porosus,
C. signatus, Sphyrna lewini, S. tiburo, S. zygaena, Carcharias taurus and
Prionace glauca) [15], and, in the near future, the 35 species assessed as
threatened between 2010 and 2012 [45].
4. Discussion
Although no speciﬁc licenses are required to catch sharks, such as
there are for tuna, sardines and shrimp, for example (Appendix S3), it
seems irrational to maintain that pelagic sharks do not constitute target
species for some companies/ﬂeets from Brazil. The blue shark, for example, may account for 49.1–86.1% of the ﬁsh caught with pelagic
longlines, depending on the area and season [5,54,58]). This species
has also been demanded by Brazil (for the meat) more than by any
other country in the world, whose volume of blue shark meat imported
in 2012 was equivalent to the national production of cartilaginous ﬁsh
grouped [25]. Likewise, hammerhead sharks (Sphyrna spp.), as well as
other sharks with more coastal habits (i.e., Carcharias taurus, Carcharhinus spp.), have been heavily exploited by industrial and artisanal
ﬂeets in southern and northern Brazil since the 1980s [47,74]; Lessa
et al. Unpublished results).
As all over the world, estimates of the total catch of shark species
are uncertain due to discards, ﬁnning and a huge level of underreporting [36]; Lessa et al. Unpublished results). Freire et al. [36]
showed that the marine catches reported to the FAO by Brazil in 2007
may underestimate the true catch by at least 1.8-fold, and, speciﬁcally
for sharks (and rays), there is a considerable loss of taxonomic resolution. These authors noted that at least four shark species frequently
119

Marine Policy 85 (2017) 114–122

R.R. Barreto et al.

and C. signatus, which have declined in their abundances by 95%, 88%
and 77%, respectively.
Declining trends of sharks in Brazil are considered to be a consequence of directed ﬁsheries along Brazilian shelves and oceanic areas
(Lessa et al., 1997; [12,5,74]). Moreover, despite the information gap, it
is known that for a considerable number of species, nursery grounds
and reproductive aggregations have been severely aﬀected by uncontrolled ﬁsheries [38]; Motta et al., 2005; [48,55,56,67,74,76]).
Evidence indicates that legislation may not be enough to protect
endangered species in Brazil. Fiedler et al. [35], for example, recently
demonstrated that numerous pelagic species with restrictions in terms
of retention and trade, including the sharks Alopias superciliosus, A.
vulpinus, Carcharhinus longimanus, and Galeorhinus galeus, continue to be
freely landed and marketed in national territory but that such events
are not adequately reported. It is worth mentioning that the restrictions
for these species are outside the scope of Ordinance 445 discussed
above, since they are either included in previous lists, as is the case of C.
longimanus and G. galeus, or subject to international recommendations,
as is the case for sharks in the genera Alopias and Sphyrna and for C.
longimanus, which have recommendations for non-retention and nonmarketing coming from ICCAT and CITES (Appendix S6).

diﬀerent levels of government. In 2003, the Brazilian government created a Special Secretariat for Fisheries and Aquaculture, which in 2009
became the Ministry of Fisheries and Aquaculture (MPA). In 2015, this
ministry was defunct, and ﬁsheries management was returned to the
Ministry of Agriculture, Livestock and Food Supply (MAPA). In 2017,
all ﬁsheries issues were transferred to the Ministry of Development and
Foreign Trade (MDIC). According to Dias-Neto and Dias [27], the scope
of the problem becomes even greater when it is realized that precisely
in the period during which ﬁsheries management occupied the highest
status in the country's public administration, the period that observed
the creation of the MPA, there was a major disruption of statistical data
generation systems and continuous research information.
Since its publication, Ordinance No. 445 (2014a) has been a constant target of diverse discussions, including lawsuits that suspended its
eﬀects for a considerable period of time. In June 2015, the ordinance
was suspended for the ﬁrst time and was restored in June 2016; it was
suspended again in August 2016 and once again became valid in
January 2017. From the moment of its publication in 2014, the ordinance has been suspended for more than a year and a half between
2014 and 2017. In addition, there were also suspensions of the eﬀects of
this ordinance for some species in particular [21,22]. Since the release
of ﬁshing regulations for some species that had been protected until
that time [21,22], it has been observed that the manifestations of the
ﬁshing sector have intensiﬁed. The dissatisfaction with the restrictions
of Brazil's environmental legislation for threatened species (which does
not permit the shipment or marketing of threatened species) has been
promoted through videos showing mass discards of elasmobranchs and
other fragile species that have been broadcasted on various social
media outlets, such as YouTube and WhatsApp (Appendix S9). In July
2017, the Ministry of the Environment, responding to multiple requests
from the productive sector, released the commercial exploitation of
species classiﬁed as vulnerable (VU) until July 2018, a period that
should be used to build management measures.
Currently however, the country is experiencing a tense climate between the parties involved in the collection of scientiﬁc information on
ﬁsheries. Many ﬁshing companies and even ﬁshermen, as a form of
protest over how the ordinance was promulgated, have made it diﬃcult
for researchers to access their ﬁshery data. Evidence also indicates that
some Brazilian traders are opening companies in adjacent countries, for
example, Uruguay and Guiana, to circumvent inspection and process
species that were considered threatened by Ordinance No. 445 [19]. In
Brazil, it is not a crime to import threatened species, with the exception
of those that are on the appendix one of the CITES list.
Brazil is signatory of the Convention on Biological Diversity (CBD),
Convention on International Trade in Endangered Species of Wild
Fauna and Flora (CITES), and Convention on Migratory Species and
endorses both the FAO's Code of Conduct for Responsible Fisheries and
the Voluntary Guidelines for Securing Sustainable Small-Scale Fisheries
in the Context of Food Security and Poverty Eradication [28]. In addition, the country has also made commitments to the International
Commission for the Conservation of Atlantic Tuna (ICCAT) and the
Western Central Atlantic Fishery Commission (WECAFC). Among the
many commitments assumed within these conventions, the discontinuation of the ﬁshery monitoring programs is perhaps the best
example of how far Brazil is from adequately managing its natural
heritage and complying with the additional agendas focused on sustainability.
In Brazil, the risk assessment carried out in 2003 [15] resulted in 12
elasmobranch (six sharks) species evaluated as overexploited or
threatened with overexploitation. In 2012 [45], conservation statuses
were reassessed, and the number of threatened species in the group
increased considerably (58 elasmobranchs, 32 sharks). Considering the
last assessment in Brazil, the percentage of species evaluated as endangered (33% of 145 species assessed) is currently higher than the
overall IUCN rate for the group (25%) [30]. With respect to pelagic
species, the most emblematic situations are for S. lewini, C. longimanus,

5. Conclusions
Even with the limited ﬁshery statistics available, it is becoming clear
that the consumption of shark meat in Brazil currently impacts cosmopolitan populations of large pelagic sharks as much as the countries
historically involved in the consumption of shark ﬁns. The Brazilian
government (structures related to ﬁsheries management in particular)
turns a blind eye to such activities, which are extremely proﬁtable to
business as well as detrimental to endangered shark species. This situation is complicated by the lack of a national ﬁsheries monitoring
program and by the large number of international partners involved
(those importing shark meat into Brazil and exporting ﬁns to east Asia).
Furthermore, we highlight signiﬁcant indicators that Brazil's current
status among the largest consumer of large pelagic shark meat in the
world is the result of the lack of even minimal information provided to
the consumer, and by the low prices oﬀered.
The amount of blue shark meat imported by Brazil from multiple
partners was similar to the total national production of sharks and rays
combined (approximately 21,000 t; Fig. 2a). While this species is being
targeted directly by local ﬁshing ﬂeets in order to sustain the rising
demand for meat and food, other more fragile and threatened pelagic
sharks will continue to be captured. Because the export of shark meat
from Brazil to other countries is negligible [25], it is possible that Brazil
is currently the largest consumer of shark meat in the world.
While countries such as Brazil, Uruguay, South Africa, and Namibia
have been creating favorable conditions for non-coastal ﬁshing ﬂeets to
expand in the region, the proper monitoring of ﬂeets (including local
ones) has been inconsistent and decentralized. Therefore, it is essential
that Brazil and its neighbors restructure and combine their ﬁsheries
monitoring programs in order to provide a better basis for sciencebased management and, consequently, the better use of their natural
heritage.
Fortunately, there is currently a vast literature that can help Brazil
to take advantage of this moment of crisis to reconstruct a more suitable
scenario regarding species of its fauna and ﬁsheries, highlighting the
studies of Shiﬀman and Hammerschlag [70] that addressed the preferences of specialists and non-specialists in the sense of conserving
sharks. Barker and Schluessel, Godin and Worm, Herndon et al. and
Techera and Klein [39,4,42,73], in turn, have recommended several
key policies for more eﬀective management regimes. Ultimately, we
present in Table 4 some suggestions contextualized to the current reality in Brazil.
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Table 4
Priority actions for the conservation of large pelagic sharks in the western South Atlantic.
Problem

Recommendation

Fishery statistics blackout

Establishment of ﬁshing terminals at industrial sites, fully incentives to onboard observers program and collaborative monitoring program in
traditional ﬁshing communities and marine protected areas
Training and periodic updating of technicians in proposed ﬁshing terminals, traditional ﬁshing communities and marine protected areas
Increase contingency of environmental enforcement. Expansion and intensiﬁcation of oversight coverage (in area and number of operations).
Creation of speciﬁc Ordinance for proper labeling in the case of sharks that are sold as frozen ﬁsh (as already done for salmon and cod). In the case
of species marketed as fresh ﬁsh, promote campaigns of conscious consumption.
Establishment of time/area ﬁshing closures and large marine protected areas. Prohibition of directed ﬁsheries until data are available to re-evaluate
the conservation status.
Mandatory use of circle hooks in association with nylon monoﬁlament leaders in longline ﬁsheries.
Register again the ﬁshing vessels and colonies of ﬁshers of Brazil. Extension of the national vessel-tracking program. Creation of a communication
network between coastal states and ﬁsheries management bodies.
Revision of legal framework based on readily available data. Economic incentives for enforcement agencies. Fishing licensing linked to good
practices, counterparts for ﬁshing monitoring and compliance with ﬁshing rules and regulations

Coarse data resolution
Illegal ﬁn trading
Mislabeling
Population declines
By-catch reduction
Illegal ﬁsheries
Ineﬃcient legal framework
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