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Abstract
In the state of São Paulo in southeastern Brazil, a dangerous decree allows the culture 
of hybrids and non-native extralimital fish species in the Paraná and East Atlantic River 
basins. We recorded the illegal importation and sale of the non-native striped catfish Pan-
gasianodon hypophthalmus in northeastern, central-western, southeastern, and southern 
areas of the country. This species is already consumed across Brazil and is cultivated for 
ornamental purposes. Besides escapes from fish farms and ‘fish and pays’, P. hypophthal-
mus can reach natural environments through aquarium dumping and ornamental ponds, 
motivated by its large size that reach after being sold at small size. The species has been 
introduced in many countries, and if established in Brazil, could put native Brazilian bio-
diversity and ecosystems at risk. Although importing specimens of P. hypophthalmus is 
prohibited by law, Decree 62.243/2016 in the state of São Paulo creates a new opportunity 
for invasion. In fact, once a novel fish species is moved to a new continent, it is irrational 
to supposed that it will stay static just in the area for which it was intended. In general, the 
fish disperse in the novel area on their own, by escapes from captivity or deliberate and 
illicit releases by persons or associations. The unwise attitude of Brazilian decision-makers 
and lay people in their attempt to develop aquaculture with non-native species goes against 
the objectives of responsible aquaculture based in native species.
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Symphony of destruction by decree

The freshwater fish fauna of South America is the most diverse in the world, and it includes 
a high variety of taxonomic, phylogenetic, and functional types (Barletta et al. 2010; Reis 
et al. 2016; Vitule et al. 2017a, b). However, the traditional preference in Brazil is for cul-
turing non-native species from other continents (e.g., tilapia Oreochromis niloticus, Afri-
can catfish Clarias gariepinus, and channel catfish Ictalurus punctatus) as well as species 
from other Brazilian basins (i.e., intra-country extralimital introductions) (e.g., pirarucu 
Arapaima gigas), and hybrids (i.e., new genomes and phenotypes) (e.g., Pseudoplatystoma 
corruscans × Pseudoplatystoma fasciatum), making the country the proportionally larg-
est international repository of non-native species (Casal 2006; Lima Junior et  al. 2012; 
Pelicice et al. 2014, 2017; Lima et al. 2018). Legal facilities for importing and rearing non-
native fish species and poor technology development for cultivating native species have 
created opportunities for massive impacts from non-native species, novel invasions, and 
novel interactions between invaders (e.g., Pelicice et  al. 2014, 2017; Tófoli et  al. 2016; 
Magalhães and Jacobi 2017; Padial et al. 2017; Braga et al. 2018). In general, once a novel 
fish species is moved to a new continent, it is irrational to assume it will stay static just in 
the specific area for which it was intended. Non-native fish get around on their own, by 
escapes or by few influent people engage in rogue introductions (Vitule et al. 2009).

In fact, government agencies have encouraged the cultivation of non-native species 
in public waters (i.e., free-rivers and reservoirs), among other areas (Vitule et  al. 2009; 
Lima Junior et al. 2012; Pelicice et al. 2017; Lima et al. 2018). According to Article 5 of 
the State Decree 62.243 dated November 2016, the release of hybrids and non-native spe-
cies for farming in the Paraná and East Atlantic River basins is carried out in the state of 
São Paulo by the Instituto de Pesca, responsible for fostering aquaculture in that state. The 
institute’s recent ordinance (November 30, 2016) releasing the striped catfish Pangasiano-
don hypophthalmus (Siluriformes, Pangasiidae) results in a new threat looming over the 
regional aquatic biota.

The striped catfish is native to the Mekong, Chao Phraya, and Maeklong River basins 
(Vietnam and Thailand), and comes with the old and misleading promise that it will boost 
the commercial and ornamental aquaculture in Brazil (Agostinho et  al. 2007; Article 5 
of the State Decree 62.243/2016), as well as already been seen with C. gariepinus and I. 
punctatus, with the unsuccessful promotion as being ideal species for a new aquaculture 
package. However, the culture of C. gariepinus and I. punctatus were only examples of 
bad management of fish farm responsible for introduction of the species in Brazil and other 
countries (Vitule et al. 2006, 2009; Weyl et al. 2016). In terms of species invasiveness, we 
can envisage that the same characteristics that led the striped catfish to become the world’s 
largest aquaculture phenomenon in the last decades are also those that predict its success 
in the invasion process, i.e. environmental tolerance or rusticity (Cassemiro et al. 2018), 
migratory habits (Agostinho et al. 2015), and omnivorous diets (Tonella et al. 2018). It is 
noteworthy that the Normative Instruction 203/2008 (Instituto Brasileiro do Meio Ambi-
ente e dos Recursos Naturais Renováveis) prohibits the import of P. hypophthalmus into 
Brazil. Even so, the Brazilian Association of Pangasius Aquaculturists (Panga BR) encour-
ages its raising (Fig. 1), which is freely marketed throughout the country.

São Paulo is the most populous and the richest state in Brazil and is also the third-larg-
est captive fish producer in the country (Associação Brasileira de Piscicultura 2017). Due 
to the leadership in aquaculture, by allowing the culture of P. hypophthalmus in this state, 
its raising should be encouraged in other Brazilian regions as well. The striped catfish is 
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freely marketed as an imported food across the country by Ministerial Notice 38/2015 
(Seafood Brasil 2015; Fig. 2a), and it is also traded as pet fish in aquarium stores in many 
states and regions of Brazil (Magalhães 2015). Specifically, these states are Maranhão, 
Ceará, Pernambuco, Sergipe, and Bahia in the northeastern region, Goiás in the central-
western region, Minas Gerais, São Paulo, and Rio de Janeiro in the southeastern region, 
and Paraná and Santa Catarina in the southern region (Freitas 2012; Magalhães and Jacobi 
2013; Assis et al. 2014; Magalhães 2015; Santa Catarina 2016; Figs. 2b, 3; Supplementary 
Material). The allow could serve as the main route of entry for a newly-introduced or inva-
sive species in the state of São Paulo (Fig. 2c) because aquaculture and the aquarium trade 
are among the primary promoters of non-native species in Brazil (Azevedo-Santos et al. 
2015; Ortega et al. 2015; Frehse et al. 2016; Pelicice et al. 2017). Furthermore, fish intro-
duced into public waters in the state of São Paulo can directly reach other Brazilian states 
or southern countries of South America through connected waterways. For example, the 
states of Paraná and Minas Gerais have good laws and take measures against invading fish 
(e.g., Casimiro et al. 2016), but they are useless when people in a neighboring state such 
as São Paulo engage in releasing and promoting new or non-native species. Therefore, this 
is a great political problem because logically, legislation should respect the ecological and 
geographical concept of a watershed.

Fig. 1   Workshop publication on the culture of striped catfish Pangasianodon hypophthalmus in the state of 
São Paulo, southeastern Brazil (in Portuguese). Translation into English: a first Pangasius Workshop, Pro-
gram, 8:00–8:45: “Registration”; 8:45–9:00: “Welcome”; 9:00–9:30: “History and perspectives of aquacul-
ture ‘Escama Forte Fish Farm’”; 9:30–10:00: “Analysis of the potential market of panga in Brazil ‘Pão de 
Açúcar Group’”; 10:00–10:40: “Coffee Break”; 10:40–11:10: “Nutritional challenges for exotic fish ‘Trouw 
Nutrition’”; 11:10–11:40: “Environmental licensing for panga culture ‘Secretaria da Agricultura e Abasteci-
mento do Estado de São Paulo’”; 11:40–12:15: “Productive management: myths and truths ‘Colpani Fish 
Farm’”; 12:15–13:30: “Round table”; 13:30–15:00: “Lunch”; 15:00–15:30: “Technological innovations in 
intensive fish production systems ‘Sansuy’”; 15:30–16:00: “Aquaculture credit lines ‘Banco do Brasil de 
Araras’”; and b second Pangasius Workshop, Invitation: The Government of the state of Rio Grande do 
Norte, through the Secretaria da Agricultura, Pecuária e da Pesca – SAPE, in partnership with the Serviço 
Brasileiro de Apoio às Micro e Pequenas Empresas – SEBRAE, invite all interested parties to participate in 
the Second Brazilian Pangasius Workshop
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Decree 62.243/2016 and its annexes (lists of aquatic species released for aquaculture) 
are devoid of environmental concerns, and they disregard that by increasing the propagule 
pressure of non-native species, non-established species could transform into established 
species. They can become invasive species or occur as outbreaks (Simberloff 2009; Vit-
ule et al. 2009; Sampaio et al. 2015). By increasing the establishment and impact of other 
non-native species, novel interactions or catastrophic invasions can occur (e.g., Simberloff 
and Von Holle 1999; Braga et al. 2018). Even if detection of the striped catfish in receptor 
areas does not indicate establishment, and they are raised in ponds built in river margins, 
previous experience indicates that it will be disseminated to natural water bodies (Orsi and 
Agostinho 1999; Casimiro et al. 2018). This occur either through escape during manage-
ment or by fish farm flooding during the wet season, an event increasingly frequent in Bra-
zil (Orsi and Agostinho 1999; Azevedo-Santos et al. 2015; Carvalho et al. 2015; Casimiro 
et al. 2018). Repeated escapes will allow the establishment and consequent invasion into 
riverine zones.

Therefore, Decree 62.243/2016 fails to heed national and global knowledge of the nega-
tive impacts of biological invasions. In New Zealand, for example, culture of I. punctatus 
was banned by the Ministry of Fisheries after a risk assessment because of its invasive-
ness and the environmental threat (i.e., predation) that it would pose to native communities 
(Townsend and Winterbourn 1992). In India, following a risk analysis, Singh and Lakra 
(2010) suggested that culturing P. hypophthalmus be discouraged and prevented in the 
country because the species could be a threat to native aquatic biodiversity. In Mexico, the 
Secretariat of Agriculture, Livestock, Rural Development, Fishing and Food (SAGARPA) 
has suspended imports of alive pangasiids because of the high invasion risk and carriers of 
various pathogens (Secretaría de Agricultura, Ganadería, Desarrollo Rural, Pesca Y Ali-
mentación 2017). The illegal introduction of P. hypophthalmus, already widespread on the 
Magdalena River basin, is of concern in the Colombian scientific community (Valderrama 
et al. 2016). In Brazil, the Ministry of the Environment has supported a protocol for fish 
that includes a risk analysis from the biogeographical, social, and economic aspects as well 

Fig. 2   Map of Brazil indicating the five geopolitical regions and the states where the striped catfish Pan-
gasianodon hypophthalmus is found: a marketed as food according to Ministerial Notice 38/2015 in the 
north region: Acre (AC), Amapá (AP), Amazonas (AM), Pará (PA), Rondônia (RO), Roraima (RR), and 
Tocantins (TO); in the northeast region: Alagoas (AL), Bahia (BA), Ceará (CE), Maranhão (MA), Par-
aíba (PB), Pernambuco (PE), Piauí (PI), Rio Grande do Norte (RN), and Sergipe (SE); in the central-west 
region: Distrito Federal (DF), Goiás (GO), Mato Grosso (MT), and Mato Grosso do Sul (MS); in the south-
eastern region: Espírito Santo (ES), Minas Gerais (MG), Rio de Janeiro (RJ), and São Paulo (SP); and in 
the southern region: Paraná (PR), Rio Grande do Sul (RS), and Santa Catarina (SC); b marketed as pet fish 
in aquarium stores in the states of Bahia (BA), Ceará (CE), Maranhão (MA), Pernambuco (PE), Sergipe 
(SE), Goiás (GO), Minas Gerais (MG), Rio de Janeiro (RJ), São Paulo (SP), Paraná (PR), and Santa Cata-
rina (SC); and c where its culture in production ponds was authorized by Article 5 of Decree 62.243/2016 
in the state of São Paulo
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Fig. 3   Examples of striped catfish Pangasianodon hypophthalmus imported as food and marketed as pet 
fish in Brazilian regions: a, b for sale for consumption at a supermarket in the city of Aracaju, state of 
Sergipe, northeast Brazil (US$ 4.00–4.30/kg); c for sale for consumption at a supermarket in the city of 
Curitiba, state of Paraná, southern Brazil (US$ 3.40/kg); d for sale for consumption at a supermarket in the 
city of Belo Horizonte, state of Minas Gerais, southeastern Brazil (US$ 4.30/kg); e for ornamental green-
house cultivation in the city of Muriaé, state of Minas Gerais, southeastern Brazil; and f for sale as common 
and leucistic varieties in an aquarium store in the city of Rio de Janeiro, southeastern Brazil. Photos by 
Marcelo F. G. Brito (a, b), Jean R. S. Vitule (c), and André L. B. Magalhães (d–f)
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as evaluation of the biological and ecological characteristics that increase invasion risk. 
Using this protocol, P. hypophthalmus was found to pose a high invasion risk (Instituto 
Hórus de Desenvolvimento e Conservação Ambiental 2017). Ultimately, in spite of the risk 
analysis, this protocol for aquaculture was not respected, and environmental agencies and 
experts were ignored. The result was quite the opposite: the species is now imported, and 
culture is allowed, threatening the conservation of freshwater ecosystems and local biota 
(Pelicice et al. 2014; Padial et al. 2017; Lima et al. 2018).

Aquaculture, sport angling, fish keeping and ornamental ponds: four 
paths of introduction

Decree 62.243/2016 authorizes the culture of P. hypophthalmus in ponds that are generally 
built within protected areas connected to streams or rivers (i.e., an Environmental Protec-
tion Area—riparian vegetation; Forneck et al. 2016). In addition to food production, the 
species has an interest in sport fishing, since it is also found in specialized sites that provide 
angling opportunities for paying anglers (‘fish and pay’ sites) in the state of São Paulo 
(Peixe Pangasius 2018; Pesca Esportiva 2018). Escapes of aquatic species from aquacul-
ture are unavoidable because control systems for avoiding them are inefficient. Escapes 
are considered the primary means by which non-native fishes are released worldwide (e.g., 
Welcomme 1988; Naylor et  al. 2001; Azevedo-Santos et  al. 2011; Carvalho et  al. 2015; 
Ortega et  al. 2015; Pelicice et  al. 2017; Casimiro et  al. 2018). Once introduced in few 
places close to the natural water bodies, non-native species escape (e.g., C. gariepinus, and 
tilapias O. niloticus and Coptodon rendalli) can promote impacts even without establish-
ment (Cunico and Vitule 2014) or if established can cause the biotic homogenization at 
the interbasin scale (Daga et al. 2015). In fact, if compared with the release of nutrients 
and organic wastes, the escape of non-native species has received less attention in the con-
text of best management practices in aquaculture (Tuckett et al. 2016). Among the causes 
that favor escapes are: (i) neglect in confinement; (ii) precariousness at fish farm facilities; 
(iii) locating fish farms in flood-prone areas; (iv) lack of technical support and information 
about the risks; and (v) unwise management actions, such as deliberate releases (Orsi and 
Agostinho 1999; Naylor et al. 2001; Azevedo-Santos et al. 2011, 2015; Britton and Orsi 
2012; Ortega et al. 2015; Pelicice et al. 2017; Casimiro et al. 2018). In Brazil, these situ-
ations are amplified because aquaculture facilities are subject to inefficient and simplified 
environmental licensing processes, and concern for managing non-native species and their 
escapes is scarce (Lima Junior et al. 2014). Therefore, Decree 62.243/2016 only reinforces 
that Brazilian national policy encourages unsustainable aquaculture practices that conflict 
with the Aichi Biodiversity Targets. Also, clearly the decree conflicts mainly with Aichi 
Targets 1—educate people about biodiversity, 3—ceasing incentives to harmful activities, 
7—sustainable management of aquaculture, and 9—prevention, control or eradication of 
non-native species (Lima Junior et al. 2018).

Since 2006, P. hypophthalmus has become one of the most popular among Brazilian 
aquarium hobbyists (Magalhães and Jacobi 2013; Assis et  al. 2014; Magalhães 2015). 
Because the most highly-traded ornamental species are, in general, more frequently found 
in environments outside their natural distribution range (Fuller et al. 1999; Duggan et al. 
2006), it is expected that this species could be established if released by aquarists through 
aquarium dumping (Assis et  al. 2014; Magalhães 2015). This unhealthy practice can be 
boosted by trade in small-sized fishes (i.e., juveniles < 10  cm total length) in aquarium 
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stores (Assis et  al. 2014; Magalhães 2015; Santa Catarina 2016) and among hobbyists 
(Magalhães et al. 2017). Unfortunately, they can reach large sizes (> 1 m), requiring more 
space, and encouraging further aquarium dumping (Magalhães 2015; Froese and Pauly 
2017). Examples of P. hypophthalmus being introduced through aquarium dumping were 
documented in a small pond in a park within the city limits of Szczecin, Poland (Wiecaszek 
et al. 2009), in Ibn Najim marsh and Shatt Al-Basrah canal, Iraq (Khamees et al. 2013), 
and in Lake Kinneret, Israel (Snovsky and Golani 2012). In the latter, this practice initi-
ated establishment of the species in a lacustrine ecosystem. In addition to P. hypophthal-
mus, another species of pangasiid, the giant pangasius Pangasius sanitwongsei, was also 
introduced through aquarium dumping in the Breede River, Western Cape Province, South 
Africa (Mäkinen et  al. 2013). The future scenario with continued aquarium dumping in 
Brazil is worrisome: the northeastern state of Pernambuco commercializes, in addition to 
P. hypophthalmus, pangas catfish Pangasius pangasius (= Pangasius buchanani) juveniles, 
and this species, which reaches 3  m standard length (Davidson 1975). This species was 
the sixth most selling by fish farmers between 2006 and 2008, according to Freitas (2012). 
Due to lack of information on impacts of pangasiids introduced through aquarium dumping 
in the world, if P. hypophthalmus is introduced in Brazil its impacts are still unpredict-
able. Recently, the species is beginning to be used in ornamental ponds in several states 
(Alimentando os Pangasius 2018; Pangasius Gigantes 2018), adding more propagules for 
future introductions.

A past and a future that condemns

The striped catfish P. hypophthalmus in its native range inhabits large water bodies, reach-
ing 44 kg in weight and 130 cm in total length (Froese and Pauly 2017). It is a high fecun-
dity (> 1,000,000 eggs) migratory species that moves long distances upstream to reproduce 
during the flood season, spawning in rapids, sand banks, and channels. Larval hatching 
corresponds to the beginning of the monsoon season (Van Zalinge et al. 2002; Jayaneththi 
2015; Froese and Pauly 2017). Therefore, because it is migratory, i.e., greater dispersion 
ability, and omnivorous, feeding upon zooplankton, insects, crustaceans, fish, and fruits, 
it has a high capacity to alter water quality and threaten aquatic ecosystems and native 
species (Lakra and Singh 2010; Singh and Lakra 2011). In this case, if P. hypophthalmus 
is established, there may be direct effect on the predation of eggs and larvae of native spe-
cies, alteration of habitat by bioturbation in lentic waters, and transmission of pathogens 
(Baska et  al. 2009; Wiecaszek et  al. 2009; Thuy et  al. 2010; Singh and Lakra 2012). If 
it becomes established in Amazonian rivers, it could directly compete with species with 
similar trophic guilds and spawning grounds (Barthem et al. 2017).

The inopportune and intentional introduction of non-native species from other zoogeo-
graphic regions has been a common occurrence since the 1940s, generally motivated by 
a small but influential group of people engaged in promoting, selling, or buying foreign 
ready-made aquaculture packages (e.g., Chamberlain 1947; Myers 1947). The striped cat-
fish culture in the Mekong Delta (Vietnam) is the largest culture sector based on a sin-
gle species in one geographic area, overcoming within a decade any form of aquaculture 
development in the world (Phan et al. 2009). In the Mekong Delta, the pond became the 
primary means to produce P. hypophthalmus because of its rapid growth (nearly a kilo-
gram in 90 days) and quality of flesh (Phan et al. 2009; Phuong and Oanh 2009). Over 90% 
of the farmed striped catfish is exported to more than 100 countries (Phuong and Oanh 
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2009), and it is considered one of the most consumed fish in the United States (National 
Fisheries Institute 2017). Furthermore, environmental tolerance and resistance to extreme 
values of dissolved oxygen, salinity, pH, temperature and the uncommon body shape like 
a shark (the name of the species in aquarium trade is iridescent shark), also contribute 
to its popularity commercial and ornamental in aquaculture (Van Zalinge et al. 2002; Ali 
et al. 2013; Jayaneththi 2015). Its rusticity allows the species to be cultivated intensely in 
highly-polluted rivers (Srivastava et  al. 2014; Murk et  al. 2018). Despite the advantages 
of large-scale production, the striped catfish has been portrayed by the media to be unsafe 
for consumption (Bush and Duijf 2011; Little et  al. 2012). Fish farmed in contaminated 
areas in India were found to be capable of accumulating heavy metals, and their consump-
tion could lead to high levels of carcinogenic risk to humans (Srivastava et al. 2014). The 
species continues to be suspect as a host to several parasites such as trematode metacercar-
iae, monogenoidean, myxosporean species, and Trichodina (Baska et al. 2009; Wiecaszek 
et al. 2009; Lakra and Singh 2010; Thuy et al. 2010; Sandilyan 2016). Therefore, intensive 
monoculture of P. hypophthalmus can be a serious sanity problem for Brazilian fish farm-
ers. In India, an intensive system is associated with severe diseases such as hemorrhagic 
septicemia and bacillary diseases (Lakra and Singh 2010). Thus, management practices 
would be necessary in fish farms and industrial processing to reduce infection levels (Thuy 
et al. 2010). However, the production of P. hypophthalmus would become more expensive 
with antibiotics and chemicals whose inappropriate uses could also have impacts on the 
environment and human health (Lakra and Singh 2010). With sources negative impacts for 
human health and ecosystems is very important that precautionary principle be used. There 
is a Federal Brazil government: the Normative Instruction 203/2008 (Instituto Brasileiro 
do Meio Ambiente e dos Recursos Naturais Renováveis) prohibits the import of P. hypoph-
thalmus into Brazil. Even so, the state Decree 62.243/2016 encourages raising P. hypoph-
thalmus and disrespect the hierarchy between federal and state laws.

Escapes from fish farms have introduced P. hypophthalmus to several regions, such 
as Taiwan (Welcomme 1988), Singapore (Ng et  al. 1993), Philippines (Guerrero 1997), 
Bangladesh (Barua et  al. 2001), Guam, China, Myanmar (Singh and Lakra 2012), India 
(Zeena and Jameela Beevi 2013), and Sri Lanka (Jayaneththi 2015). In 2015, the species 
was detected in South America in the Magdalena River basin (Colombia), also from the 
accidental escape from illegal fish farms (Valderrama et al. 2016). In Brazil, any record of 
this species’ occurrence in natural environments has yet to be recorded.

Last words

Unfortunately, the development trial in commercial aquaculture in Latin America has been 
based on trial-and-error managerial schemes, on copied foreign “recipes” or simply on 
improvisation (FAO 2017). The persistence in cultivating non-native species, the disinfor-
mation and neglect of fish farmers about the dangers of biological invasions, and the dis-
tance between public authorities and the scientific community are characteristic of develop-
ing countries (Nuñez and Pauchard 2010; Azevedo-Santos et al. 2017). In South American 
nations with emerging economies, Brazil for example, environmental issues are often sup-
pressed by economic conditions and favor new invasions of popular non-native species 
such as tilapia and carp (Vitule et al. 2009; Pelicice et al. 2014). Thus, public awareness 
is necessary to bring decision-makers and lay people closer to the scientific community 
(Azevedo-Santos et al. 2015, 2017). Non-native species cultured without commitment to 
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conservation of the natural heritage in public waters promote damage to the conservation 
of freshwater ecosystems. Therefore, the Brazilian authorities should turn their attention to 
the culture of native species (Gargur et al. 2018) instead of encouraging and facilitating the 
culture of non-native species because they have obligations as signatories to the Conven-
tion on Biological Diversity and because the fish in the country are highly diverse. Species 
such as P. hypophthalmus threaten freshwater ecosystems and native species (Pelicice et al. 
2017). It is time for Brazil to learn from the unsuccessful experiences in other countries 
(Zeena and Jameela Beevi 2013; Jayaneththi 2015; Valderrama et al. 2016) as well as its 
own (Weyl et al. 2016) to avoid mistakes that could jeopardize its biodiversity.

Finally, we want to pose a question: If importing P. hypophthalmus is prohibited in Bra-
zil by the Normative Instruction 203/2008, why does Decree 62.243/2016 allow the species 
entry into the state of São Paulo? Also, according to Federal Law 11.959/2009, which pro-
vides for the National Policy of Sustainable Development of the Aquaculture and Fisheries, 
“in the culture of exotic species, it is the aquaculture farmers responsibility to ensure con-
tainment of the specimens in captivity, preventing their access to waters of drainage of the 
Brazilian watershed.” Nevertheless, licensed projects for the establishment of fish farms do 
not present containment systems to prevent the escapes during periods of potential flooding 
(Lima Junior et al. 2014; Magalhães and Jacobi 2017; Pelicice et al. 2017; Casimiro et al. 
2018). Therefore, the ‘polluter pays’ principle must be applied to fish farmers because it 
is his responsibility to avoid such escapes. To safeguard native freshwater fish species in 
Brazil, the culture of non-native fishes should be discouraged by the governments of the 
Brazilian states and also by the federal government. In addition, the Brazil is signatory of 
Biological Diversity Convention and assumed the explicit compromised to combat non-
native species (Lima Junior et al. 2018) and the Decree 62.243/2016 is in opposite way.

In view of the imminent invasion, we strongly recommend that the striped catfish P. 
hypophthalmus should be removed from the list of allowed species to be farmed in the state 
of São Paulo, and its culture expressly prohibited in Brazil, as recently occurred in Mex-
ico (Secretaría de Agricultura, Ganadería, Desarrollo Rural, Pesca Y Alimentación 2017). 
Thus, it is urgent that Brazil comply with the precautionary principle against new inva-
sions, changing its direction and its commercial and ornamental aquaculture system based 
predominantly on non-native species. Otherwise, it will not achieve sustainable develop-
ment in aquaculture. As said by George Santayana “Those who cannot remember the past 
are condemned to repeat it”.

Acknowledgements  We are thankful to Valter M. Azevedo-Santos and anonymous reviewers for suggesting 
manuscript improvements and to Coordenação de Aperfeiçoamento de Pessoal de Nível Superior (CAPES) 
and Conselho Nacional de Desenvolvimento Científico e Tecnológico (CNPq) for scholarship and financial 
support.

References

Agostinho AA, Gomes LC, Pelicice FM (2007) Ecologia e manejo de recursos pesqueiros em reservatórios 
do Brasil. Eduem, Maringá

Agostinho AA, Suzuki HI, Fugi R, Alves DC, Tonella LH, Espínola LA (2015) Ecological and life his-
tory traits of Hemiodus orthonops in the invasion process: looking for clues at home. Hydrobiology 
746:415–430. https​://doi.org/10.1007/s1075​0-014-2030-2

Ali H, Haque MM, Belton B (2013) Striped catfish (Pangasianodon hypophthalmus, Sauvage, 
1878) aquaculture in Bangladesh: an overview. Aquac Res 44:950–965. https​://doi.org/10.111
1/j.1365-2109.2012.03101​.x

https://doi.org/10.1007/s10750-014-2030-2
https://doi.org/10.1111/j.1365-2109.2012.03101.x
https://doi.org/10.1111/j.1365-2109.2012.03101.x


3554	 Biodiversity and Conservation (2018) 27:3545–3558

1 3

Alimentando os Pangasius e as Carpas (2018) Ângelus Amadeus. http://www.youtu​be.com/watch​
?v=aYfHu​6Ww3f​U&t=43s. Accessed 4 July 2018

Assis DAS, Cavalcante SS, Brito MFG (2014) Avaliação do comércio de peixes ornamentais de água 
doce em Aracaju, Sergipe. Magistra 26:213–220

Associação Brasileira de Piscicultura (2017) Paraná é o maior produtor de peixes em cativeiro do Brasil. 
https​://www.bempa​rana.com.br/notic​ia/50818​4/paran​a-e-o-maior​-produ​tor-de-peixe​s-em-cativ​eiro-
do-brasi​l. Accessed 25 June 2017

Azevedo-Santos VM, Rigolin-Sá O, Pelicice FM (2011) Growing, losing or introducing? Cage aquacul-
ture as a vector for the introduction of nonnative fish in Furnas Reservoir, Minas Gerais, Brazil. 
Neotrop Ichthyol 9:915–919. https​://doi.org/10.1590/S1679​-62252​01100​04000​24

Azevedo-Santos VM, Pelicice FM, Lima DP Jr, Magalhães ALB, Orsi ML, Vitule JRS, Agostinho AA 
(2015) How to avoid fish introductions in Brazil: education and information as alternatives. Nat 
Conserv 13:123–132. https​://doi.org/10.1016/j.ncon.2015.06.002

Azevedo-Santos VM, Fearnside PM, Oliveira CS et al (2017) Removing the abyss between conservation 
science and policy decisions in Brazil. Biodivers Conserv 26:1745–1752. https​://doi.org/10.1007/
s1053​1-017-1316-x

Barletta M, Jaureguizar AJ, Baigun C, Fontoura NF, Agostinho AA, Almeida-Val VM, Val AL, Torres 
RA, Jimenes-Segura LF, Giarrizzo T, Fabré NN, Batista VS, Lasso C, Taphorn DC, Costa MF, 
Chaves PT, Vieira JP, Corrêa MF (2010) Fish and aquatic habitat conservation in South America: a 
continental overview with emphasis on neotropical systems. J Fish Biol 76:2118–2176. https​://doi.
org/10.1111/j.1095-8649.2010.02684​.x

Barthem RB, Goulding M, Leite RG, Canas C, Forsberg B, Venticinque E, Petry P, Ribeiro MLB, 
Chuctaya J, Mercado A (2017) Goliath catfish spawning in the far western Amazon confirmed by 
the distribution of mature adults, drifting larvae and migrating juveniles. Sci Rep 7:41784. https​://
doi.org/10.1038/srep4​1784

Barua SP, Khan MMH, Ali Reza AHM (2001) The status of alien invasive species in Bangladesh and 
their impact on the ecosystems. In: Balakrishna P (ed) Report of workshop on alien invasive spe-
cies, GBF-SSEA. IUCN Regional Biodiversity Programme, Asia, pp 1–7

Baska F, Voronin VN, Eszterbauer E, Müller L, Marton S, Molnár K (2009) Occurrence of two myx-
osporean species, Myxobolus hakyi sp. n. and Hoferellus pulvinatus sp. n., in Pangasianodon 
hypophthalmus fry imported from Thailand to Europe as ornamental fish. Parasitol Res 105:1391–
1398. https​://doi.org/10.1007/s0043​6-009-1567-x

Braga RR, Gómez-Aparicio L, Heger T, Vitule JRS, Jeschke JM (2018) Structuring evidence for inva-
sional meltdown: broad support but with biases and gaps. Biol Invasions 20:923–936. https​://doi.
org/10.1007/s1053​0-017-1582-2

Britton JR, Orsi ML (2012) Non-native fish in aquaculture and sport fishing in Brazil: economic benefits 
versus risks to fish diversity in the upper River Paraná Basin. Rev Fish Biol Fish 22:555–565. https​
://doi.org/10.1007/s1116​0-012-9254-x

Bush SR, Duijf M (2011) Searching for (un)sustainability in pangasius aquaculture: a political economy 
of quality in European retail (Themed Issue: New Feminist Political Ecologies). Geoforum 42:185–
196. https​://doi.org/10.1016/j.geofo​rum.2010.12.007

Carvalho FR, Casatti L, Manzotti AR, Ravazzi DCW (2015) First record of Arapaima gigas (Schinz, 
1822) (Teleostei: Osteoglossomorpha), the “pirarucu”, in the upper Paraná River basin, Southeast 
Brazil. Check List 11:1–4. https​://doi.org/10.15560​/11.5.1729

Casal CMV (2006) Global documentation of fish introductions: the growing crisis and recommendations 
for action. Biol Invasions 8:3–11. https​://doi.org/10.1007/s1053​0-005-0231-3

Casimiro ACR, Garcia DAZ, Vidotto-Magnoni AP, Vitule JRS, Orsi ML (2016) Biodiversity: is there 
light for native fish assemblages at the end of the Anthropocene tunnel? J Fish Biol 89:48–49. https​
://doi.org/10.1111/jfb.12847​

Casimiro ACR, Garcia DAZ, Vidotto-Magnoni AP, Britton JR, Agostinho AA, Almeida FS, Orsi ML 
(2018) Escapes of non-native fish from flooded aquaculture facilities: the case of Paranapanema 
River, southern Brazil. Zool 35:1–6. https​://doi.org/10.3897/zoolo​gia.35.e1463​8

Cassemiro FAS, Bailly D, Graça WJ, Agostinho AA (2018) The invasive potential of tilapias (Osteich-
thyes, Cichlidae) in the Americas. Hydrobiol 817:133–154. https​://doi.org/10.1007/s1075​
0-017-3471-1

Chamberlain TK (1947) There is no ‘Universal’ pondfish. Prog Fish Cult 9:78–83. https​://doi.
org/10.1577/1548-8640(1947)9%5b78:TINUP​%5d2.0.CO;2

Cunico AM, Vitule JRS (2014) First records of the European catfish, Silurus glanis Linnaeus, 1758 in 
the Americas (Brazil). BioInvasions Rec 3:117–122. https​://doi.org/10.3391/bir.2014.3.2.10

http://www.youtube.com/watch?v=aYfHu6Ww3fU&t=43s
http://www.youtube.com/watch?v=aYfHu6Ww3fU&t=43s
https://www.bemparana.com.br/noticia/508184/parana-e-o-maior-produtor-de-peixes-em-cativeiro-do-brasil
https://www.bemparana.com.br/noticia/508184/parana-e-o-maior-produtor-de-peixes-em-cativeiro-do-brasil
https://doi.org/10.1590/S1679-62252011000400024
https://doi.org/10.1016/j.ncon.2015.06.002
https://doi.org/10.1007/s10531-017-1316-x
https://doi.org/10.1007/s10531-017-1316-x
https://doi.org/10.1111/j.1095-8649.2010.02684.x
https://doi.org/10.1111/j.1095-8649.2010.02684.x
https://doi.org/10.1038/srep41784
https://doi.org/10.1038/srep41784
https://doi.org/10.1007/s00436-009-1567-x
https://doi.org/10.1007/s10530-017-1582-2
https://doi.org/10.1007/s10530-017-1582-2
https://doi.org/10.1007/s11160-012-9254-x
https://doi.org/10.1007/s11160-012-9254-x
https://doi.org/10.1016/j.geoforum.2010.12.007
https://doi.org/10.15560/11.5.1729
https://doi.org/10.1007/s10530-005-0231-3
https://doi.org/10.1111/jfb.12847
https://doi.org/10.1111/jfb.12847
https://doi.org/10.3897/zoologia.35.e14638
https://doi.org/10.1007/s10750-017-3471-1
https://doi.org/10.1007/s10750-017-3471-1
https://doi.org/10.1577/1548-8640(1947)9%5b78:TINUP%5d2.0.CO;2
https://doi.org/10.1577/1548-8640(1947)9%5b78:TINUP%5d2.0.CO;2
https://doi.org/10.3391/bir.2014.3.2.10


3555Biodiversity and Conservation (2018) 27:3545–3558	

1 3

Daga VS, Skóra F, Padial AA, Abilhoa V, Gubiani EA, Vitule JRS (2015) Homogenization dynamics of 
the fish assemblages in Neotropical reservoirs: comparing the roles of introduced species and their 
vectors. Hydrobiology 746:327–347. https​://doi.org/10.1007/s1075​0-014-2032-0

Davidson A (1975) Fish and fish dishes of Laos. Imprimerie Nationale Vientiane, Paris
Duggan IC, Rixon CAM, MacIsaac HJ (2006) Popularity and propagule pressure: determinants of intro-

duction and establishment of aquarium fish. Biol Invasions 8:377–382. https​://doi.org/10.1007/
s1053​0-004-2310-2

FAO (2017) Regional review on status and trends in aquaculture development in Latin America and the 
Caribbean—2015, by Carlos Wurmann G. FAO Fisheries and Aquaculture Circular No. 1135/3, 
Rome

Forneck SC, Dutra FM, Zacarkim CE, Cunico AM (2016) Invasion risks by non-native freshwater 
fishes due to aquaculture activity in a Neotropical stream. Hydrobiology 773:193–205. https​://doi.
org/10.1007/s1075​0-016-2699-5

Frehse FA, Braga RR, Nocera GA, Vitule JRS (2016) Non-native species and invasion biology in a 
megadiverse country: scientometric analysis and ecological interactions in Brazil. Biol Invasions 
18:3713–3725. https​://doi.org/10.1007/s1053​0-016-1260-9

Freitas MC (2012) Caracterização da cadeia produtiva de peixes ornamentais de águas continentais nos 
estados do Ceará e Pernambuco. Thesis, Universidade Federal do Ceará

Froese R, Pauly D (2017) FishBase. World Wide Web Electronic Publication. http://www.fishb​ase.org. 
Accessed 21 June 2017

Fuller PL, Nico LG, Williams JD (1999) Nonindigenous fish introduced into inland waters of the United 
States. American Fisheries Society, Bethesda

Gargur P, Marinho SAM, Brito MFG (2018) Influence of food type, amount, and frequencies on the 
larviculture of pacamã catfish Lophiosilurus alexandri. J Appl Aquacult 30:125–136. https​://doi.
org/10.1080/10454​438.2017.14064​18

Guerrero RD (1997) Freshwater fishes of the Philippines: how many are there? In Symposia on the 
inventory and assessment of species diversity in the Philippines, Quezon City

Instituto Hórus de Desenvolvimento e Conservação Ambiental (2017) Análise de risco de Pangasius 
hypophthalmus. http://www.insti​tutoh​orus.org.br/index​.php?modul​o=inf_an%E1lis​e_risco​_peixe​s. 
Accessed 25 Nov 2017

Jayaneththi HB (2015) Record of iridescent shark catfish Pangasianodon hypophthalmus Sauvage, 1878 
(Siluriformes: Pangasiidae) from Madampa-Lake in Southwest Sri Lanka. Ruhuna J Sci 6:63–68. 
https​://doi.org/10.4038/rjs.v6i2.12

Khamees NR, Ali AH, Abed JM, Adday TK (2013) First record of striped catfish Pangasianodon 
hypophthalmus (Sauvage, 1878) (Pisces: Pangasiidae) from inland waters of Iraq. Basrah J Agric 
Sci 26:184–197

Lakra WS, Singh AK (2010) Risk analysis and sustainability of Pangasianodon hypophthalmus culture 
in India. Aquac Asia 15:34–37

Lima Junior DP, Pelicice FM, Vitule JRS, Agostinho AA (2012) Aquicultura, Política e Meio Ambiente 
no Brasil: novas Propostas e Velhos Equívocos. Nat Conserv 10:88–91. https​://doi.org/10.4322/
natco​n.2012.015

Lima Junior DP, Lima LB, Vitule JRS, Orsi ML, Azevedo-Santos VM (2014) Modificação das diretrizes do 
CONAMA nº413/2009 sobre licenciamento ambiental da aquicultura: retirando os “obstáculos norma-
tivos” para a criação de espécies não nativas em águas brasileiras. Boletim ABLimno 40:3–11

Lima Junior DP, Magalhães ALB, Pelicice FM, Vitule JRS, Azevedo-Santos VM, Orsi ML, Simberloff 
D, Agostinho AA (2018) Aquaculture expansion in Brazilian freshwaters against the Aichi Biodi-
versity Targets. Ambio 47:427–440. https​://doi.org/10.1007/s1328​0-017-1001-z

Lima LB, Oliveira FJM, Giacomini HC, Lima-Junior DP (2018) Expansion of aquaculture parks and 
the increasing risk of non-native species invasions in Brazil. Rev Aquac 10:111–122. https​://doi.
org/10.1111/raq.12150​

Little DC, Bush SR, Belton B, Thanh Phuong N, Young JA, Murray FJ (2012) Whitefish wars: pangasius, 
politics and consumer confusion in Europe. Mar Policy 36:738–745. https​://doi.org/10.1016/j.
marpo​l.2011.10.006

Magalhães ALB (2015) Presence of prohibited fishes in the Brazilian aquarium trade: effective-
ness of laws, management options and future prospects. J Appl Ichthyol 31:170–172. https​://doi.
org/10.1111/jai.12491​

Magalhães ALB, Jacobi CM (2013) Invasion risks posed by ornamental freshwater fish trade to southeastern 
Brazilian rivers. Neotrop Ichthyol 11:433–441. https​://doi.org/10.1590/S1679​-62252​01300​50000​03

Magalhães ALB, Jacobi CM (2017) Colorful invasion in permissive Neotropical ecosystems: 
establishment of ornamental non-native poeciliids of the genera Poecilia/Xiphophorus 

https://doi.org/10.1007/s10750-014-2032-0
https://doi.org/10.1007/s10530-004-2310-2
https://doi.org/10.1007/s10530-004-2310-2
https://doi.org/10.1007/s10750-016-2699-5
https://doi.org/10.1007/s10750-016-2699-5
https://doi.org/10.1007/s10530-016-1260-9
http://www.fishbase.org
https://doi.org/10.1080/10454438.2017.1406418
https://doi.org/10.1080/10454438.2017.1406418
http://www.institutohorus.org.br/index.php%3fmodulo%3dinf_an%25E1lise_risco_peixes
https://doi.org/10.4038/rjs.v6i2.12
https://doi.org/10.4322/natcon.2012.015
https://doi.org/10.4322/natcon.2012.015
https://doi.org/10.1007/s13280-017-1001-z
https://doi.org/10.1111/raq.12150
https://doi.org/10.1111/raq.12150
https://doi.org/10.1016/j.marpol.2011.10.006
https://doi.org/10.1016/j.marpol.2011.10.006
https://doi.org/10.1111/jai.12491
https://doi.org/10.1111/jai.12491
https://doi.org/10.1590/S1679-62252013005000003


3556	 Biodiversity and Conservation (2018) 27:3545–3558

1 3

(Cyprinodontiformes: Poeciliidae) and management alternatives. Neotrop Ichthyol 15:e160094. 
https​://doi.org/10.1590/1982-0224-20160​094

Magalhães ALB, Orsi ML, Pelicice FM, Azevedo-Santo VM, Vitule JRS, Lima-Junior DP, Brito MFG 
(2017) Small size today, aquarium dumping tomorrow: sales of juvenile non-native large fish as an 
important threat in Brazil. Neotrop Ichthyol 15:e170033. https​://doi.org/10.1590/1982-0224-20170​
033

Mäkinen T, Weyl OLF, Van der Walt KA, Swartz ER (2013) First record of an introduction of the giant 
pangasius, Pangasius sanitwongsei Smith 1931, into an African river. Afr Zool 48:388–391. https​://
doi.org/10.3377/004.048.0209

Murk AJ, Rietjens IMCM, Bush SR (2018) Perceived versus real toxicological safety of pangasius cat-
fish: a review modifying market perspectives. Rev Aquac 10:123–134. https​://doi.org/10.1111/
raq.12151​

Myers GS (1947) Foreign introductions of North American Fishes. Prog Fish Cult 9:177–180. https​://
doi.org/10.1577/1548-8640(1947)9%5b177​:FIONA​F%5d2.0.CO;2

National Fisheries Institute (2017) NFI Top Ten List, a Familiar School of Fish. http://www.about​seafo​
od.com. Accessed 27 June 2017

Naylor RL, Williams SL, Strong DR (2001) Aquaculture—a gateway for exotic species. Science 
294:1655–1656. https​://doi.org/10.1126/scien​ce.10648​75

Ng PKL, Chou LM, Lam TJ (1993) The status and impact of introduced freshwater animals in Singa-
pore. Biodivers Conserv 64:19–24. https​://doi.org/10.1016/0006-3207(93)90379​-F

Nuñez MA, Pauchard A (2010) Biological invasions in developing and developed countries: does one 
model fit all? Biol Invasions 12:707–714. https​://doi.org/10.1007/s1053​0-009-9517-1

Orsi ML, Agostinho AA (1999) Introdução de espécies de peixes por escapes acidentais de tanques de 
cultivo em rios da Bacia do Rio Paraná, Brasil. Rev Bras Zool 16:557–560. https​://doi.org/10.1590/
S0101​-81751​99900​02000​20

Ortega JCG, Júlio HF Jr, Gomes LC, Agostinho AA (2015) Fish farming as the main driver of fish 
introductions in Neotropical reservoirs. Hydrobiology 746:147–158. https​://doi.org/10.1007/s1075​
0-014-2025-z

Padial AA, Agostinho AA, Azevedo-Santos VM, Frehse FA, Lima-Junior DP, Magalhães ALB, Mormul 
RP, Pelicice FM, Bezerra LAV, Orsi ML, Petrere-Junior M, Vitule JRS (2017) The “Tilapia Law” 
encouraging non-native fishes threatens Amazonian River basins. Biodivers Conserv 26:243–246. 
https​://doi.org/10.1007/s1053​1-016-1229-0

Pangasius Gigantes Lago Artificial (2018) Paulo Santana. http://www.youtu​be.com/watch​?v=2lhhU​
tGUEZ​o. Accessed 04 July 2018

Peixe pangasius, pego no pesqueiro monte negro (2018) Renan pesca esportiva. http://www.youtu​
be.com/watch​?v=3uyw2​lJcqI​4. Accessed 04 July 2018

Pelicice FM, Vitule JRS, Lima DP Jr, Orsi ML, Agostinho AA (2014) A serious new threat to Brazilian 
freshwater ecosystems: the naturalization of nonnative fish by decree. Conserv Lett 7:55–60. https​
://doi.org/10.1111/conl.12029​

Pelicice FM, Azevedo-Santos VM, Vitule JRS, Orsi ML, Lima Junior DP, Magalhães ALB, Pompeu PS, 
Petrere M Jr, Agostinho AA (2017) Neotropical freshwater fishes imperilled by unsustainable poli-
cies. Fish Fish 18:1119–1133. https​://doi.org/10.1111/faf.12228​

Pesca Esportiva - Peixe PANGA no Pesqueiro Santa Helena (2018) Pesqueiro Santa Helena Ribeirão 
Pires SP. http://www.youtu​be.com/watch​?v=QHD76​VTI-bE. Accessed 04 July 2018

Phan LT, Bui TM, Nguyen TTT, Gooley GJ, Ingram BA, Nguyen HV, Nguyen PT, De Silva SS (2009) 
Current status of farming practices of striped catfish, Pangasianodon hypophthalmus in the Mekong 
Delta, Vietnam. Aquaculture 296:227–236. https​://doi.org/10.1016/j.aquac​ultur​e.2009.08.017

Phuong NT, Oanh DTH (2009) Striped catfish (Pangasianodon hypophthalmus) aquaculture in Viet 
Nam: an unprecedented development within a decade. In: De Silva SS, Davy FB (eds) Success sto-
ries in Asian aquaculture. Springer, NACA and IDRC, Dordrecht, pp 133–149

Reis RE, Albert JS, Di Dario F, Mincarone MM, Petry P, Rocha LA (2016) Fish biodiversity and conser-
vation in South America. J Fish Biol 89:12–47. https​://doi.org/10.1111/jfb.13016​

Sampaio FDF, Freire CA, Sampaio TVM, Vitule JRS, Fávaro LF (2015) The precautionary principle 
and its approach to risk analysis and quarantine related to the trade of marine ornamental fishes in 
Brazil. Mar Policy 51:163–168. https​://doi.org/10.1016/jmarp​ol201​40800​3

Sandilyan S (2016) Occurrence of ornamental fishes: a looming danger for Inland fish diversity of India. 
Curr Sci 110:2099–2104. https​://doi.org/10.18520​/cs/v110/i11/2099-2104

Santa Catarina. Fundação do Meio Ambiente (FATMA) (2016) Lista comentada de espécies exóticas 
invasoras no estado de Santa Catarina: espécies que ameaçam a diversidade biológica. FATMA, 
Florianópolis

https://doi.org/10.1590/1982-0224-20160094
https://doi.org/10.1590/1982-0224-20170033
https://doi.org/10.1590/1982-0224-20170033
https://doi.org/10.3377/004.048.0209
https://doi.org/10.3377/004.048.0209
https://doi.org/10.1111/raq.12151
https://doi.org/10.1111/raq.12151
https://doi.org/10.1577/1548-8640(1947)9%5b177:FIONAF%5d2.0.CO;2
https://doi.org/10.1577/1548-8640(1947)9%5b177:FIONAF%5d2.0.CO;2
http://www.aboutseafood.com
http://www.aboutseafood.com
https://doi.org/10.1126/science.1064875
https://doi.org/10.1016/0006-3207(93)90379-F
https://doi.org/10.1007/s10530-009-9517-1
https://doi.org/10.1590/S0101-81751999000200020
https://doi.org/10.1590/S0101-81751999000200020
https://doi.org/10.1007/s10750-014-2025-z
https://doi.org/10.1007/s10750-014-2025-z
https://doi.org/10.1007/s10531-016-1229-0
http://www.youtube.com/watch?v=2lhhUtGUEZo
http://www.youtube.com/watch?v=2lhhUtGUEZo
http://www.youtube.com/watch?v=3uyw2lJcqI4
http://www.youtube.com/watch?v=3uyw2lJcqI4
https://doi.org/10.1111/conl.12029
https://doi.org/10.1111/conl.12029
https://doi.org/10.1111/faf.12228
http://www.youtube.com/watch%3fv%3dQHD76VTI-bE
https://doi.org/10.1016/j.aquaculture.2009.08.017
https://doi.org/10.1111/jfb.13016
https://doi.org/10.1016/jmarpol201408003
https://doi.org/10.18520/cs/v110/i11/2099-2104


3557Biodiversity and Conservation (2018) 27:3545–3558	

1 3

Seafood Brasil (2015) Vem aí a enxurrada de panga: Vietnã assume compromisso e é liberado pelo 
MPA. http://seafo​odbra​sil.com.br/vem-ai-enxur​rada-de-panga​-vietn​a-assum​e-compr​omiss​o-e-e-
liber​ado-pelo-mpa/. Accessed 20 Nov 2017

Secretaría de Agricultura, Ganadería, Desarrollo Rural, Pesca Y Alimentación (2017) Prohíben intro-
ducción y cultivo de basa en México. http://www.gob.mx/sagar​pa/tamau​lipas​/artic​ulos/prohi​ben-
intro​ducci​on-y-culti​vo-de-basa-en-mexic​o?idiom​=es. Accessed 23 June 2018

Simberloff D (2009) The role of propagule pressure in biological invasions. Annu Rev Ecol Evol Syst 
40:81–102. https​://doi.org/10.1146/annur​ev.ecols​ys.11030​8.12030​4

Simberloff D, Von Holle B (1999) Positive interactions of nonindigenous species: invasional meltdown? 
Biol Invasions 1:21–32. https​://doi.org/10.1023/A:10100​86329​619

Singh AK, Lakra WS (2010) Risk analysis and sustainability of Pangasianodon hypophthalmus culture 
in India. Gener Biodivers 15:34–37

Singh AK, Lakra WS (2011) Risk and benefit assessment of alien fish species of the aquaculture and 
aquarium trade into India. Rev Aquac 3:3–18. https​://doi.org/10.1111/j.1753-5131.2010.01039​.x

Singh AK, Lakra WS (2012) Culture of Pangasianodon hypophthalmus into India: impacts and present 
scenario. Pak J Biol Sci 15:19–26

Snovsky G, Golani D (2012) The occurrence of an aquarium escapee, Pangasius hypophthalmus (Sau-
vage, 1878), (Osteichthys, Siluriformes, Pangasiidae) in Lake Kinneret (Sea of Galilee), Israel. 
BioInvasions Rec 1:101–103. https​://doi.org/10.3391/bir.2012.1.2.03

Srivastava SC, Verma P, Verma AK, Singh AK (2014) Assessment for possible metal contamination 
and human health risk of Pangasianodon hypophthalmus (Sauvage, 1878) farming, India. Int J Fish 
Aquat Stud 1:176–181

Thuy DT, Kania P, Buchmann K (2010) Infection status of zoonotic trematode metacercariae in Sutchi 
catfish (Pangasianodon hypophthalmus) in Vietnam: associations with season, management and 
host age. Aquaculture 302:19–25. https​://doi.org/10.1016/j.aquac​ultur​e.2010.02.002

Tófoli RM, Alves GHZ, Dias RM, Gomes LC (2016) Brazil’s Amazonian fish at risk by decree. Science 
353:229. https​://doi.org/10.1126/scien​ce.aag29​22

Tonella LH, Fugi R, Vitorino OB Jr, Suzuki HI, Gomes LC, Agostinho AA (2018) Importance of feed-
ing strategies on the long-term success of fish invasions. Hydrobiology 817:239–252. https​://doi.
org/10.1007/s1075​0-017-3404-z

Townsend CR, Winterbourn MJ (1992) Assessment of the environmental risk posed by an exotic fish: 
the proposed introduction of Channel Catfish (Ictalurus punctatus) to New Zealand. Conserv Biol 
6:273–282

Tuckett QM, Ritch JL, Lawson KM, Hill JE (2016) Implementation and enforcement of best manage-
ment practices for Florida ornamental aquaculture with an emphasis on nonnative species. N Am J 
Aquac 78:113–124. https​://doi.org/10.1080/15220​55.2015.11211​76

Valderrama M, Mojica JI, Villalba A, Ávila F (2016) Presencia del pez basa, Pangasianodon hypoph-
thalmus (Sauvage, 1878) (Siluriformes: Pangasiidae), en la cuenca del río Magdalena, Colombia. 
Biota Colomb 17:98–104. https​://doi.org/10.21068​/c2016​.v17n0​2a13

Van Zalinge N, Sopha L, Bun NP, Kong H, Jørgensen JV (2002) Status of the Mekong Pangasianodon 
hypophthalmus resources, with special reference to the stock shared between Cambodia and Viet-
nam. MRC Technical Paper No. 1, Mekong River Commission, Phnom Penh

Vitule JRS, Umbria SC, Aranha JMR (2006) Introduction of the African catfish Clarias gariepinus 
(Burchell, 1822) into Southern Brazil. Biol Invasions 8:677–681. https​://doi.org/10.1007/s1053​
0-005-2535-8

Vitule JRS, Freire CA, Simberloff D (2009) Introduction of nonnative freshwater fish can certainly be 
bad. Fish Fish 10:98–108. https​://doi.org/10.1111/j.1467-2979.2008.00312​.x

Vitule JRS, Agostinho AA, Azevedo-Santos VM, Daga VS, Darwall WRT, Fitzgerald DB, Frehse FA, 
Hoeinghaus DJ, Lima-Junior DP, Magalhães ALB, Orsi ML, Padial AA, Pelicice FM, Petrere M Jr, 
Pompeu PS, Winemiller KO (2017a) We need better understanding about functional diversity and 
vulnerability of tropical freshwater fishes. Biodivers Conserv 26:757–762. https​://doi.org/10.1007/
s1053​1-016-1258-8

Vitule JRS, Da Costa APL, Frehse FA, Bezerra LAV, Occhi TVT, Daga VS, Padial AA et  al (2017b) 
Comments on ‘Fish biodiversity and conservation in South America by Reis et al. (2016)’. J Fish 
Biol 90:1182–1190. https​://doi.org/10.1111/jfb.13239​

Welcomme RL (1988) International introductions of inland aquatic species. FAO Fisheries Technical 
Papers, Rome

Weyl OLF, Daga VS, Ellender BR, Vitule JRS (2016) A review of Clarias gariepinus invasions in Brazil 
and South Africa. J Fish Biol 89:386–402. https​://doi.org/10.1111/jfb.12958​

http://seafoodbrasil.com.br/vem-ai-enxurrada-de-panga-vietna-assume-compromisso-e-e-liberado-pelo-mpa/
http://seafoodbrasil.com.br/vem-ai-enxurrada-de-panga-vietna-assume-compromisso-e-e-liberado-pelo-mpa/
http://www.gob.mx/sagarpa/tamaulipas/articulos/prohiben-introduccion-y-cultivo-de-basa-en-mexico%3fidiom%3des
http://www.gob.mx/sagarpa/tamaulipas/articulos/prohiben-introduccion-y-cultivo-de-basa-en-mexico%3fidiom%3des
https://doi.org/10.1146/annurev.ecolsys.110308.120304
https://doi.org/10.1023/A:1010086329619
https://doi.org/10.1111/j.1753-5131.2010.01039.x
https://doi.org/10.3391/bir.2012.1.2.03
https://doi.org/10.1016/j.aquaculture.2010.02.002
https://doi.org/10.1126/science.aag2922
https://doi.org/10.1007/s10750-017-3404-z
https://doi.org/10.1007/s10750-017-3404-z
https://doi.org/10.1080/1522055.2015.1121176
https://doi.org/10.21068/c2016.v17n02a13
https://doi.org/10.1007/s10530-005-2535-8
https://doi.org/10.1007/s10530-005-2535-8
https://doi.org/10.1111/j.1467-2979.2008.00312.x
https://doi.org/10.1007/s10531-016-1258-8
https://doi.org/10.1007/s10531-016-1258-8
https://doi.org/10.1111/jfb.13239
https://doi.org/10.1111/jfb.12958


3558	 Biodiversity and Conservation (2018) 27:3545–3558

1 3

Wiecaszek B, Kaeszka S, Sobecka E, Boeger W (2009) Asian pangasiids—an emerging problem for Euro-
pean inland waters? Systematic and parasitological aspects. Acta Ichthyol Piscat 39:131–138. https​://
doi.org/10.3750/AIP20​09.39.2.08

Zeena KV, Jameela Beevi KS (2013) Pangasianodon hypophthalmus (Sauvage, 1878)—an alien catfish in 
Muvattupuzha river, Kerala, India. J Bombay Nat Hist Soc 110:160–161

Affiliations

Diego A. Z. Garcia1 · André L. B. Magalhães2 · Jean R. S. Vitule3 · 
Armando C. R. Casimiro1 · Dilermando P. Lima‑Junior4 · Almir M. Cunico5 · 
Marcelo F. G. Brito6 · Miguel Petrere‑Junior7 · Ângelo A. Agostinho8 · Mário L. Orsi1

1	 Programa de Pós‑Graduação em Ciências Biológicas, Laboratório de Ecologia de Peixes e 
Invasões Biológicas, Departamento de Biologia Animal e Vegetal, Universidade Estadual de 
Londrina, Londrina, Brazil

2	 Programa de Pós‑Graduação em Tecnologias para o Desenvolvimento Sustentável, Universidade 
Federal de São João Del Rei, Ouro Branco, Brazil

3	 Programa de Pós‑Graduação em Ecologia e Conservação, Laboratório de Ecologia e Conservação, 
Departamento de Engenharia Ambiental, Setor de Tecnologia, Universidade Federal do Paraná, 
Curitiba, Brazil

4	 Laboratório de Ecologia e Conservação de Ecossistemas Aquáticos, Universidade Federal de Mato 
Grosso, Pontal do Araguaia, Brazil

5	 Programa de Pós‑Graduação em Aquicultura e Desenvolvimento Sustentável, Laboratório de 
Ecologia, Pesca e Ictiologia, Departamento de Biodiversidade, Universidade Federal do Paraná, 
Palotina, Brazil

6	 Programa de Pós‑Graduação em Ecologia e Conservação, Departamento de Biologia, Universidade 
Federal de Sergipe, Sergipe, Brazil

7	 Programa de Pós‑Graduação em Sustentabilidade de Ecossistemas Costeiros e Marinhos, 
Universidade Santa Cecília, Santos, Brazil

8	 Programa de Pós‑Graduação em Ecologia de Ambientes Aquáticos Continentais, Núcleo de 
Pesquisa em Limnologia, Ictiologia e Aquicultura (NUPELIA), Universidade Estadual de Maringá, 
Maringá, Brazil

https://doi.org/10.3750/AIP2009.39.2.08
https://doi.org/10.3750/AIP2009.39.2.08

	The same old mistakes in aquaculture: the newly-available striped catfish Pangasianodon hypophthalmus is on its way to putting Brazilian freshwater ecosystems at risk
	Abstract
	Symphony of destruction by decree
	Aquaculture, sport angling, fish keeping and ornamental ponds: four paths of introduction
	A past and a future that condemns
	Last words
	Acknowledgements 
	References




