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Abstract
The use of boto and tucuxi body parts dates from early times due to the belief that these animals
possess magical and medicinal powers. Since 2000, evidence and reports of these dolphins
being used as bait to attract a catfish known in Brazil as Piracatinga started to accumulate and a
decline of the two species in the following years became evident. A 5-year moratorium on the
commercial fishing and trade of this scavenging catfish was established by the Brazilian
government in 2015. We present evidence that this fish is still caught and sold commercially on a
large scale in Brazil in defiance of the moratorium. Consequently, it must be assumed that
dolphins are still being killed and used as bait in support of this fishery.
Introduction
Aquatic bushmeat is the term recently adopted to describe “products sourced from wild
aquatic megafauna (e.g., marine mammals, including riverine species) that are used for human
consumption and other non-food purposes including traditional uses”. These products can be
acquired through illegal hunting, by-catch or stranded animals (Cosentino & Fisher 2016).
In the Amazon, the use of body parts for purported medicinal and magical purposes of
its endemic dolphin species, botos (Inia geoffrensis) and tucuxis (Sotalia fluviatilis), is
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widespread in the region and well documented (Best & da Silva 1993; Aliaga-Rossel, 2003;
Alves & Rosa 2008; Gravena et al. 2008; da Silva et al. 2017). But dolphin mortality due to
conflicts between river dolphins and fishermen was considerable and became a threat to
dolphins’ populations throughout its occurrence area. The number of deaths caused by accidental
gillnets in fishing nets, as well as intentional aggression by local residents, have grown greatly
over the years (Loch et al. 2009; Alves et al. 2012; Iriarte & Marmontel 2013a). In the last
decade, with the fall in stocks of the most heavily fished commercial species, the pursuit and
intentional killing of botos, tucuxis and caimans for use as bait to catch a fish known locally as
piracatinga (Calophysus macropterus) has increased (Estupiñán et al. 2003; Flores et al. 2008;
Brum et al. 2015).
The piracatinga is a medium-sized catfish, reaching up to 40 cm in length and 1 kg in
mass. This scavenging fish is widely distributed throughout the Amazon and is popularly known
as water-vulture in Brazil, mota in Colombia, simi in Peru, blanquillo in Bolivia and zamurito in
Venezuela. This species is omnivorous and feeds on dead and decaying animals, so it is easily
caught using as bait carcasses of animals such as dolphins, caimans, fishes and viscera of large
catfish and domestic animals. However, there is a preference among fishermen for the use of
boto meat because of the size of the animal, its attractiveness to piracatinga (more fish per unit
effort) and its local availability ( Hernández & Gonzalves 2010; Diniz 2011; Botero-Arias 2014;
Pimenta et al. 2014; Brum et al. 2015). The killing of botos on this scale is of great concern,
making this one of the main direct threats to the protection of the species (da Silva et al. 2011;
Mintzer et al. 2013; Brum et al. 2015; da Silva et al, In press).
1. Piracatinga trade and commercial chain
Piracatinga became a substitute for the capaz (Pimelodus grosskopfii), a highly
appreciated and over exploited species found in the Magdalena river basin, Colombia (Trujillo et
al. 2010; Salinas et al. 2014; Mosquera-Guerra et al. 2015).
This fishing spread from Colombia to Amazonas state, Brazil and to other border
countries of Peru and Venezuela, and now is reported to occur in the whole occurrence area of C.
macropterus – Brazil (Alcântara et al. 2015), Colombia (Coy & Córdoba 2000), Peru (Carvalho
et al. 2009) and Venezuela (Pérez-Lozano & Aniello 2013). The rapid expansion is mainly due
to its complementary character in the income of fishermen during periods of low productivity, a
temporary reproductive ban of profitable fish species, and the decline of other important
commercial species (Botero-Arias et al. 2014; Brum et al. 2015; Franco et al. 2016).
In the Middle Solimões region alone, piracatinga production increased by a factor of 27
between 2003 and 2009 (Brum et al. 2015). According to fisheries monitoring carried out by the
Mamirauá Institute in Tefé (Amazonas state) between 2008 and 2010, piracatinga yields
corresponded to 1 tonne (Ferraz & Barthem 2016). However, in the period of 2011 to 2014,
production corresponded to 316 tonnes, with greater production concentrated in the second half
of the year (Ferraz & Amaral, 2011; Ferraz, 2012; Ferraz, 2013a; Ferraz, 2013b; Ferraz, 2014).
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Piracatinga caught in the middle Solimões river are transported to Manacapuru, from
where they reach consumers in Manaus and other parts of Brazil. Fish caught between Tefé and
Fonte Boa, and other areas close to the border of Brazil with Colombia are mostly sold across the
border into Colombia (Estupiñan et al. 2003; Brum et al. 2015; Franco et al. 2016) through
Leticia, a Colombian city located on the frontier with Brazil and Peru (Gómez et al. 2008;
Trujillo et al. 2010; Hernández & Gonzalves 2010).
In Brazilian markets, piracatinga has been sold as “douradinha”, a name created by the
freezing plants to sell a fish of low commercial appeal within the Amazonian region. Cunha et
al. (2015) reported that packages of “douradinha fillets” commercialized by freezing plants from
Manacapuru and Manaus were in fact piracatinga, along with other catfish species such as
mapará (Hypophthalmus edentatus) and piranambu (Pinirampus pirinampu). Under this name,
piracatinga has reached consumers in northeast and southeast Brazil (Flores et al. 2008; Franco
et al., 2016).
2. Impacts on river dolphin populations
Information available shows that this fishery began in the mid 1990s, but the first
reports of botos and caimans being used for bait in Brazil comes from the early 2000s (Estupiñán
et al. 2003; da Silva et al. 2011; Diniz 2011; Brum et al. 2015; Franco et al., 2016), mainly in the
middle Solimões basin. Caimans and botos are reported to be preferential bait among fishermen,
due to easy access and high fat content (Botero-Arias et al. 2014; Brum et al. 2015; Franco et al.
2016). Tucuxis are occasionally used as bait; most of the hunting pressure is on botos, which are
easier to catch, being slower swimmers than tucuxis, and also have a larger body size (Alves et
al. 2012; Botero-Arias et al. 2014; Brum et al. 2015).
Most reports of this fishery come from middle Solimões river basin, but the practice has
spread to other white-water rivers in the Amazon (Aliaga-Rossel 2003; Ruiz-García 2010;
Gomez-Salazar et al. 2012; Salinas et al. 2014; Brum et al. 2015). The general impact on
dolphin populations is underestimated due to the lack of data on population trends for all but a
small part of their geographical range.
Where such data are available (Mamirauá Sustainable Development Reserve (MSDR)
near Tefé, some 500km west of Manaus on the Solimões river), standardised monitoring of the
boto and tucuxi populations since 1994 has shown an alarming population decline, coincident
with a steep reduction in annual survival (Mintzer et al. 2013, da Silva et al. in press). The boto
population is halving every 10 years, and that of tucuxis every 9 years (da Silva et al. in press).
Using C. macropterus landing data from Tefé, da Silva et al. (2011) estimated that 1650 botos
were killed in the MSDR area per fishing season - a level of mortality in this slow reproducing
species (Martin and da Silva, 2018) that could plausibly account for the population decline in
that area, even if incidental fishery mortality (which in known to occur) is ignored.
In Venezuela, Diniz (2011) estimated that 840 botos were killed after the piracatinga
fishery started in that country in 1990. Hernandez & Gonzalves (2010) estimated that the boto
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population of the Javarí river, a tributary of the Amazon river, was of 250 animals and that 20
botos were harvested to catch piracatinga in this area; 8% per annum. The use of these animals
as bait has become so common that fishermen report the existence of a market specialized in
trading carcasses. Depending on the animal size, a carcass could have a value between R$ 50 to
R$ 300 (20-100 USD) (Alves et al. 2012; Botero-Arias et al. 2014; Brum et al. 2015; Franco et
al. 2016).
Based on the alarming reported numbers of botos and caimans, the Brazilian
government declared a moratorium prohibiting fishing, marketing and storage of C. macropterus
starting in January 2015, with a duration of 5 years (Brasil 2014). The Aquatic Mammals Lab at
the National Institute of Amazonian Research (INPA) together with the NGO Friends of
Amazonian Manatee Association (AMPA) started a campaign and research projects focused on
the marketing of piracatinga in Brazil and held events highlighting the killing of botos
(www.redalert.com.br). In 2017, markets and freezing plants around Manaus and neighboring
municipalities were visited in order to verify the moratorium efficacy. Here we report activities
and findings regarding this monitoring.
Material and Methods
Several supermarkets and street markets in Manaus were visited between February and
May 2017 in a search for commercialized fish fillets that could be C. macropterus. Five
packages suspected being piracatinga (Nunes et al., 2017) were submitted for molecular analysis
for species confirmation Fillet samples were also acquired directly from freezing plants located
in Manaus, Manacapuru and Iranduba in August 2017. The methodology for molecular analysis
was as described in Cunha et al (2015).
In order to gather available information on dolphin bait use, a thorough search of
published and unpublished materials available online was conducted in English, Spanish and
Portuguese. The search included peer-reviewed publications, “gray literature” and news related
to bycatch or bait use of riverine dolphins in the Amazon.
Results
Fifty four fish fillets from four packages obtained from supermarkets were analyzed, but
only 39 resulted in good quality sequences for species identification (Table 1). Of these, 38
(99%) were confirmed as C. macropterus and 1% (n=1) was piramutaba (Brachyplatystoma
vaillantii). All three packages labeled as containing surubim (Pseudoplatystoma fasciatum) were
in fact of piracatinga (Table 1). The name “douradinha” seems to have recently disappeared
from the market, and piracatinga is now sold using popular and more familiar catfish names such
as piramutaba, dourada and surubim.
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Table 1. Molecular identification of fish fillets collected in supermarkets in Manaus, 2017.
Freezing
Purchase
N of analyzed
Label
Market
Sp. Identification
plant
month
fillets
Tambaqui du
1
Surubim
Varejão Ponta Negra
February
17/23
Calophysus macropterus
Norte
Tambaqui du
2
Surubim
Atack
April
14/14
Calophysus macropterus
Norte
Tambaqui du
3
Surubim
Varejão Vieiralves
May
8/13
Calophysus macropterus
Norte
Calophysus macropterus /
Tambaqui du
Dourada
Emporium Rodrigues
May
5/8
4
Norte
Brachyplatystoma vailantii
1
2
3

Six sequence failures
Two short sequences with pending confirmation, provisional identification as C. macropterus
Two short sequences with pending confirmation, provisional identification as C. macropterus, also five sequence

failures
4
Three sequence failures, one sample with pending confirmation for C. macropterus and one sample of B. vailantii

Fish samples from freezing plants were analyzed under the supervision of Dr.
Jacqueline Batista (Molecular Biology Thematic Lab - INPA). In total, 40 samples from seven
freezing plants were molecularly identified (Table 2). Samples from four freezing plants were
labeled according to their molecular identification. It is important to note that all samples
collected in the peak period of piracatinga production (August to October) contained piracatinga.

Table 2. Molecular identification of samples collected from freezing plants in Manaus, Manacapuru and
Iranduba, 2017. Numbers in parenthesis indicate the number of fillets identified. *Samples with labels
corresponding to molecular identification of their contents. Results provided by Dr. Jacqueline Batista
(Molecular Biology Thematic Lab – LTBM/INPA).
Label

Freezing plant

Sampling
month

N of analyzed
fillets

Sp. Identification

March

5

Brachyplatystoma rousseauxii*

May

2

Hypophthalmus sp.*

Mapará

Iranduba
Frigorífico
MM Pescado

Mapará

Nativa

May

3

Hypophthalmus sp.*

Mapará

Arca PX

May

5

Babão

AG Pescado

August

5

Unknown

Arca PX

August

4

Hypophthalmus sp.*
Brachyplatystoma vailantii (2)/
Pinirampus pirinampu (2)/
Calophysus macropterus (1)
Pseudoplatystoma fasciatum (3) /
Calophysus macropterus (1)

Dourada

Tambaqui du
Norte

August

3

Dourada

5

Calophysus macropterus

Piramutaba
Dourada

Supermercado
Veneza
Tambaqui du
Norte

October

10

October

3

Brachyplatystoma vailantii (1) /
Calophysus macropterus (9)
Calophysus macropterus (2) /
Brachyplatystoma vailantii (1)

The search for information on dolphins’ use in the Amazon revealed how widespread is
this practice within the region. In Northeast Brazil, in estuarine areas of Pará state, the main uses
of tucuxis and botos are for medicinal and magical purposes. Bait use to catch shark species in
estuarine areas is mentioned. Results show that the piracatinga fishery is apparently concentrated
in Amazonas state and frontier zones with Peru, Venezuela and Colombia (Table 2). Bycatch is
mentioned to occur throughout the geographical distribution of riverine dolphins, with medicinal
and magical uses.
Table 3. Types of interaction with Amazon dolphins (Inia and Sotalia) in the Amazon river basin and
reported occurrence.
Type of
Reported areas
Country
Source
Obs
Interaction
Guizada & Aliaga-Rossel,
Bushmeat
Mamoré river
Bolivia
2016
Bolivia – Rivers Mamoré,
Bycatch/
Aliaga-Rossel, 2003;
Tijamuchi, Ibare, Apere and
Bolivia
Bushmeat
Aliaga-Rossel et al., 2012
Niquisi
Medium Solimões river and
Brum, 2011; Brum et al.,
Bushmeat
Brazil
Lower Purus
2015
Rivers Solimões, Aranapu e
Pimenta et al., 2014
Bushmeat
Japurá; communities near Fonte
Brazil
(conference abstract)
Boa – Inside RDSM
Pedreros & Leão, 2009
Bushmeat
Manacapuru city
Brazil
(conference abstract); Alves
et al., 2012
Bushmeat

Santarém city

Brazil

Bushmeat

Belém and Pesqueiro Beach Pará

Brazil

Alves & Rosa, 2008

Bycatch/
Bushmeat

Pará: Lower Tocantins river
(Abaetetuba e Mocajuba),
Belém insular; microregion of
Guamá, Ourém; on the coast,
Bragança and Tracuateua, in
microregion of Bragantina

Brazil

Santos, 2017 (M.Sc.
dissertation)

Bycatch/
Bushmeat

Medium Solimões river (Inside
MSDR)

Brazil

Estupiñán et al.,2003;
Trujillo et al.,2008; Loch et
al., 2009; da Silva et al.,
2011; Rocha-Campos et al.
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Trujillo et al., 2010
Reports
magical/medicinal
uses. Also mentions
bait use
Sotalia spp. & S.
bredanensis are the
species used as bait.
For Inia and Sotalia,
uses are for
religious/medicinal
purposes

2011; Lopes et al., 2012;
Paschoal et al., 2013;
Mintzer et al., 2013;
Mintzer et al., 2015; Iriarte
& Marmontel, 2013a;
Iriarte & Marmontel,
2013b; Mintzer et al., 2014;
Franco et al., 2016
Bycatch/
Bushmeat
Bycatch/
Bushmeat

Soure and Colares Island - Pará
coast
Marajó Bay and Northeast coast
of Pará

Bushmeat

Brazil

Brito, 2012

Bait for shark fishing

Brazil

Martins, 2015 (M.Sc.
dissertation)

Bait use for shark
fisheries

Leticia

Colombia

Trujillo et al.,,2008

Bycatch/
Bushmeat

Meta river basin – Rivers
Manacacías, Meta, Yucao,
Cusiana

Colombia

Mosquera-Guerra et al.
2015

Bycatch/
Bushmeat

Rivers Amazonas, Caquetá,
Putumayo, Meta and Orinoco

Colombia

Trujillo et al., 2013;
Trujillo et al.,2014

Bycatch/
Bushmeat

Trapézio Amazônico - Rivers
Putumayo, Caquetá

Colombia

Beltrán-Gutiérrez et al.,
2010

Bushmeat

Rio Javarí

Peru

Ruiz-García, 2010

Bushmeat

Javari river - Peru

Peru

Hernández & Gonzalves,
2010 (online report);
Gomez-Salazar et al., 2012

Bushmeat

Rivers Purus, Javari e Ucayali

Peru

Salinas et al, 2014

Bycatch

Iquitos

Peru

Leatherwood & Reeves,
1997

Bycatch/
Bushmeat

Yarinacocha Lagoon

Peru

Campbell, 2016

Bushmeat

Low and Medium Orinoco river
basin

Venezuela

Diniz, 2011 (M.Sc.
dissertation)

Areas with the occurrence of river dolphin bait use derived from the literature are shown
in Fig.1, overlaid on the geographical distribution of Inia (from IUCN, 2011). Reports of bait use
are distributed in a great area within botos’ distribution, but mainly from Middle Solimões. This
may be due to the existence of long-term research in the Mamirauá Reserve area, a very large
várzea ecosystem, and the proximity with Leticia. This Colombian city is strategically located
near the Triple border of Brazil, Peru and Colombia, and it is from where most of fisheries
production enters the Colombian market, the main piracatinga consumer. Absence of evidence is
not, however, evidence of absence. Even where botos are routinely killed for fish bait, all but the
most determined and innovative of observers would likely be unaware of this clandestine
activity. The people involved know that it is illegal, and carry out their work in secrecy and
7

usually after dark. That said, even when a consignment of dead botos is discovered by Brazilian
authorities, the consequences for those involved may be negligible. As an example, in one case
no less than 24 fresh boto carcasses were found by chance on a boat in the Beruri municipality,
Purus river, in June 2013 by the mayor and other officials of the local town (Fig. 2).
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4
3

Figure 1- Occurrence areas of dolphin’s bait use for the piracatinga fishery. Red lines marks areas
where bait use occur. Blue lines mark the distribution of the genus Inia. Numbers indicate the
municipalities within the circled area.

Not only were the boat owners never charged, but the boto meat and the boat itself
'disappeared' before any enforcement action was taken. There could hardly be more obvious
proof that no matter what laws may be in place, without adequate enforcement they are
ineffective and ignored.
8

Figure 1 – Dead botos discovered in a boat by the mayor and other officials of the Tapaua town in
the Beruri municipality, Purus river, in June 2013.

Discussion
In defiance of the law, piracatinga continues to be sold in Brazil, fraudulently labeled.
Even though most piracatinga commercialization occurs via large freezing plants, these
establishments are subject to low levels of inspection, if any. With Brazilian government cuts for
environmental agency funding, inspections in the Amazonian region are likely to decrease even
further. The poor enforcement of the moratorium, the difficulty of monitoring this
geographically dispersed fishery, and the lack of any effective enforcement of the law that
prohibits the killing of dolphins all contribute to a scenario that is effectively no different to that
pertaining before the moratorium was declared.
Even though caimans are reported to be more commonly used as bait than botos, the
impact on tucuxi and boto populations is evident. Botos have a mean inter-birth interval of 4.6
years, and always a single calf (Martin & da Silva, 2018), and these dolphins have very limited
capacity to compensate for human-related mortality.
Since boto habitat overlaps with areas of fishing activity, the mitigation of bycatch and
bushmeat use is a fisheries management issue. Bycatch could be reduced by changing types of
fishing gear (e.g. banning the use of gillnets), controlling sites where gear is used (e.g. avoiding
blocking channel passages and entrances of lakes and tributaries) and restricting the amount of
time nets are deployed in the water, but only if regulations are enforced and observed. Law
enforcement and the adequate control of fisheries are urgently needed.
The impact of bait provision for the piracatinga fishery on dolphin populations has
undoubtedly been underestimated because of the absence of relevant data on population trends,
9

abundance and biological parameters for most of the range of the two species. Long term
(decadal scale) monitoring of botos and tucuxis would be necessary to understand how these
populations are responding to levels of, and changes in, direct exploitation and bycatch.
Even though density surveys were recently conducted to estimate the numbers of these
cetaceans in certain areas (IWC 2017), they are likely to “have relatively poor power to detect all
but the most catastrophic declines” (Huang et al. 2012). This is a crucial point, and one that
seems to be poorly understood. To statistically demonstrate even a very substantial change in the
size of a river dolphin population over a period of 5 years (the duration of the piracatinga
moratorium) would require survey resources well beyond those currently available. Day-to-day
and season-to-season variability in the number of animals present in a given area (Martin et al.
2004; da Silva and Martin, In Press) is such that detecting an underlying trend would demand
multiple surveys annually for many years in each site. Detecting an increase at any biologically
feasible scale for small cetaceans such as these would be even more difficult. As such, there can
be no expectation that any impact of the current moratorium on dolphin numbers will be
detectable from survey work initiated since the moratorium was declared. Sadly, therefore, the
stated objective of the monitoring programme established by the Brazilian environment agency
ICMBio to 'evaluate the effects of the moratorium of the fishing and commercialization of
piracatinga ….on the boto population in pre-determined areas of the Brazilian Amazon' (ICMBio
2017) is unobtainable, and planning for measures after the existing moratorium expires should
recognise this. The only certainty is that the moratorium, however poorly it is implemented, can
only be of benefit to Amazonian dolphin populations. Without it, the current, profound decline in
dolphin numbers in the Brazilian Amazon (da Silva and Martin, In Press), could only be
worsened.
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