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Abstract: Aim: The objective of this study was to characterize the sport-fishing tournament “Amigos do 
Tarumã” over the nine tournaments held between 2014 and 2023 in the state of Amazonas. This research 
generated the first report on the dynamics of peacock bass (Cichla sp.) catches at the Amigos do Tarumã 
tournament in the state of Amazonas, Brazil, over nine events between 2014 and 2023. Methods: The data 
were provided by the organizer and creator of the event, with additional documents being obtained from 
the Institute of Environmental Protection of Amazonas and the State Secretariat for the Environment of 
Amazonas. Catches were recorded for each team and year, and statistical analyses were performed using 
descriptive analysis and the Kruskal-Wallis test to verify possible differences in total length (cm) over the 
years. About 1,700 fishers participated in the nine tournaments, with 1,240 peacock bass being caught, 
of which 726 were measured. Results: The total lengths recorded ranged between 30 and 75 cm. There 
were significant differences in the average total length of the peacock bass only in the tournaments between 
2014 and 2019 (P < 0.05). Conclusions: In addition, the results suggest that, as a precautionary measure, 
tournaments that target peacock bass (Cichla sp.) should adopt the minimum catch size of 32 cm, in order 
to guarantee sustainability and the conservation of the peacock bass stock in the region.

Keywords: fishing management; sport fishing; catch and release; Negro river; fishing tourism.

Resumo: Objetivo: O objetivo deste estudo foi caracterizar o torneio de pesca esportiva “Amigos do 
Tarumã” ao longo dos nove torneios realizados entre 2014 e 2023 no estado do Amazonas. Esta pesquisa 
gerou o primeiro registro da dinâmica de capturas de tucunarés (Cichla sp.) realizadas no Torneio Amigos 
do Tarumã no Estado do Amazonas, Brasil, ao longo de nove edições entre 2014 e 2023. Métodos: Os 
dados foram fornecidos pelo organizador e idealizador do evento, com documentos adicionais obtidos do 
Instituto de Proteção Ambiental do Amazonas e Secretaria de Estado do Meio Ambiente do Amazonas. 
As capturas foram registradas para cada equipe e ano, e análises estatísticas foram realizadas usando análise 
descritiva e teste de Kruskal-Wallis para verificar possíveis diferenças entre o comprimento total (cm) ao 
longo dos anos. Cerca de 1,700 pescadores participaram das nove edições, nas quais capturaram 1,240 
tucunarés, com 726 sendo medidos. Resultados: Os comprimentos totais registrados variaram entre 
30 e 75 cm. Houve diferenças significativas no comprimento total médio dos tucunarés apenas entre as 
edições de 2014 e 2019 (p<0.05). Conclusões: Além disso, os resultados sugerem que, como medida de 
precaução, torneios que tenham como alvo os tucunarés (Cichla sp.) devem adotar o tamanho mínimo 
de captura de 32 cm, visando à sustentabilidade e a conservação do estoque de tucunarés na região.
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fishers, the peacock bass is recognized as a symbol 
of sport fishing in the Amazon region (Amazonas, 
2018). The genus Cichla includes 16 described 
species (Kullander & Ferreira, 2006; Sabaj et al., 
2020), seven of which are found in the rivers of the 
state of Amazonas (Kullander & Ferreira, 2006). 
Among these species, Cichla temensis (Humboldt, 
1821) is the most sought after due to its size and 
strength (Lubich et al., 2023a), as it can reach up 
to 94 cm in total length and weigh just over 13 kg 
(IGFA, 2024).

Despite the growth of the tournament, no 
scientific studies have yet been conducted in the 
Amazon region on this topic. However, a recent 
assessment of recreational fishing sustainability in the 
Middle Negro River, Amazonas identified ecological 
and management weaknesses (Lubich et al., 2025), 
which reinforces the importance of understanding 
how sport fishing tournaments interact with local 
fishery dynamics. The objective of this study was to 
characterize the sport-fishing tournament “Amigos 
do Tarumã” over the nine tournaments held between 
2014 and 2023 in the state of Amazonas. To this 
end, the following aspects will be addressed: i) the 
dynamics of the tournament throughout the years; 
ii) the geographical origin of the participating 
fishers at the international, national and municipal 
levels; and iii) the analysis of annual variations in 
the average total length (cm) of the peacock bass 
during tournaments, in order to identify patterns 
or trends over time.

2. Materials and Methods

2.1. Area of operation of the Amigos do Tarumã 
tournament

The Amigos do Tarumã tournament concentrates 
its activities mainly in the region of the Lower Negro 
River, which includes conservation units (CUs) such 
as environmental protection areas and sustainable 
development reserves (SDRs) (Figure 1). These areas 
encompass the Tarumã-açú and Tarumã-mirim 
basins. Since its inauguration, these two rivers 
have been the main places explored by the fishers, 
along with the Cuieiras River basin, which was used 
only in one year (2018) (Amazonas, 2023). The 
restriction of the use of the Cuieiras River in later 
tournaments occurred due to the regulation of the 
Cuieiras River fishing agreement in 2019, which 
prohibited its exploitation to favor the renewal of 
stocks (Amazonas, 2020). In addition, there were 
reports by community members that holding the 
tournament interfered with local fishing production 
(Rogério Bessa, personal communication).

1. Introduction

Sport fishing is one of the most popular leisure 
activities worldwide and is widely practiced in many 
countries (Cowx, 2002; Cooke & Cowx, 2006; 
FAO, 2012). In addition, sport fishing has the 
potential for further growth, due to the diversity 
of target species (Brasil, 2010b), the increase in 
the number of fishers (Freire  et  al., 2016) and 
due to its characteristic of promoting connections 
and interactions between fishers and the natural 
environment (Silva & Lima, 2014). The activity 
also has a socio-economic influence since it affects 
several commercial sectors and contributes to the 
generation of employment and income (Albano 
& Vasconcelos, 2013) via the hiring of people for 
the positions of cooks, waiters, drivers and marine 
technicians (Lubich et al., 2023a).

In 2018, the Brazilian Ministry of Sport officially 
recognized sport fishing as a new modality of sport 
and certified the Brazilian Confederation of Sport 
Fishing (CBPE) (Brasil, 2018). This recognition 
increased the visibility of sport fishing and boosted 
the realization of several events, with an emphasis 
on tournaments. Fishing tournaments are regulated 
competitions, with or without prizes, that are 
supervised by the organizing entity (Brasil, 2010b). 
According to Brasil (2010b), these championships 
can only take place with the prior approval of the 
Ministry of Fisheries and Aquaculture, following 
the standards of the Brazilian Institute of the 
Environment and regional and state bodies.

In Brazil, recreational fishing competitions 
began in the 70s, with the first tournaments 
recorded in Rio de Janeiro and Espírito Santo 
(Arfelli et al., 1994). Over the years, sport fishing 
has gained prominence throughout the country, 
leading to the formation of several associations and 
entities that represent sport fishers (Brasil, 2010a). 
However, despite just over 50 years of holding 
tournaments, few studies have been conducted 
to evaluate this activity. The information that is 
available is concentrated on the tournaments held in 
the southern (Mourato et al., 2009), south-eastern 
(Mourato et al., 2018; Mourato et al., 2023) and 
north-eastern (Freire et al., 2012; Mourato et al., 
2018; Mourato et al., 2023) regions of the country.

In the northern region, the state of Amazonas 
is host to the “Amigos do Tarumã” sport fishing 
tournament, the largest event of its kind in the 
area. Now in its ninth year (2023), this tournament 
brings together amateur and professional sport 
fishers in search of the largest specimens of peacock 
bass (Cichla sp.). Due to its popularity among 
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Although the general fishing areas are well 
defined by the tournament regulations (Figure 1), 
there is no georeferenced record of each catch, which 
limits the possibility of performing spatial analyses 
on the distribution of peacock bass captures or 
habitat associations.

The Tarumã-açú and Tarumã-mirim basins are 
characterized by having lentic systems due to the 
low flow velocity during the periods of rising water, 
high water and falling water of the Negro River, 
which occur between December and September 
(Marinho et al., 2022). These basins are supplied by 
rivers typically with black or clear waters, with pHs 
ranging between 4.5 and 6.0, electrical conductivity 
between 8.5 and 22.5 and dissolved oxygen between 
4.0 and 7.5 mg/L−1; however these parameters are 
influenced by the water levels (Marinho et al., 2022; 
Santos et al., 2006).

2.2. Description of the dynamics of the Amigos do 
Tarumã tournament

The Amigos do Tarumã tournament usually 
takes place in the second half of the year, between 
the months of September and October, coinciding 
with the low-water season in the region. The catches 
are carried out over a day, starting in the morning 
(07:00 am) and arriving in the afternoon (3:00 pm), 

totaling eight hours of fishing. The competition is 
divided into two categories: boat fishing (in a team 
of up to three fishers) (Figure 2A) and individual 
kayak fishing (Figure 2B), the latter being introduced 
in 2021, during the seventh edition. From 2017, the 
tournament began to include the women’s category, 
attracting nationally renowned professional anglers.

The equipment that is allowed for catching 
fish includes fishing rods for baitcasting reels or 
spinning reels, flies, hand nets and pliers. The 
use of live bait, passive equipment, chemicals or 
explosives is prohibited. Throughout the nine 
editions (2014-2023), several aquatic environments 
were explored to catch peacock bass (Figure 3A), 
such as areas where there are standing dead trees 
(Figure  3B), embankments (Figure  3C), flooded 
forests (Figure 3D), rocks (Figure 3E) and beaches 
(Figure 3F). The scoring system of the teams is based 
on the sum of the total lengths (TLs) of the peacock 
bass captured. In the boat fishing mode, the three 
fishers must present a maximum of five specimens 
for measurement and summation. While in the 
individual kayak fishing modality, a maximum 
of up to three specimens is allowed. However, 
the tournament regulations establish a minimum 
capture length of 30 cm total length (TL), with 
those less than 30 cm not counted or measured.

Figure 1.  Area of operation of the Amigos do Tarumã tournament, held in the state of Amazonas, Brazil.
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Figure 2.  Fishing categories A – boat fishing with up to three fishers and B - individual kayak fishing for competing 
in the Amigos do Tarumã tournament, held in the state of Amazonas, Brazil.

Figure 3.  A – Peacock bass in a river and environments of B – standing dead trees, C – embankment, D – flooded 
forest, E – rocks and F– a beach exploited by fishers in the Amigos do Tarumã tournament (2014 – 2023), held in 
the state of Amazonas, Brazil.
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Between 2014 and 2018, the measurements of 
the TLs of the captured specimens were made by 
transporting the live fish to the measuring station, 
where they were evaluated by the tournament 
referees at the measuring stations and then released 
(Figures  4A  to  4C). However, since the 2019 
edition, this process has been prohibited due to 
the identification of an increase in the apparent 
mortality rate, caused by the transport of fish 
for measurement at the stations. Currently, it is 
mandatory for fishers to record the measurement 
of the TL by way of video, as well as the release of 
the peacock caught (Figures 4D to 4F), with the 
aim of proving the adoption of catch and release 
and reducing the mortality rate.

2.3. Data acquisition

The data used in the research are secondary 
and were obtained through a collaboration with 
the CEO and creator of the event, Mr. Rogério 
Sampaio Bessa. Because the tournament follows a 

strict catch-and-release protocol, all measurements 
are non-invasive, with no collection of biological 
samples or georeferenced records. Therefore, 
information on sex, gonadal development, and 
individual GPS capture points was not available 
for analysis. Therefore, in this collaboration, we 
obtained data on the amount of peacock bass caught, 
the nationality of the participants and the total 
length (TL) in cm of the peacock bass in the nine 
years of the tournament, held between 2014 and 
2023. It is worth noting that due to the COVID-19 
pandemic, there was no tournament in 2020. In 
addition, notes and technical opinions issued by the 
Amazonas Environmental Protection Institute and 
the Amazonas State Department of the Environment 
were consulted via official public websites, and 
additional information was requested via e-mail to 
the appropriate departments of these institutions.

Based on the information collected, the 
organization and tabulation of the data were 
performed using the Microsoft Excel® program. 

Figure 4.  Peacock bass (Cichla sp.) measurement methodology in the tournaments from 2014 to 2018: A – transport 
of peacock bass, B – measurement by referees and C – release into the environment. In the tournaments from 2019 to 
2023, the measurement and validation were carried out through filming of the stages of D – capture of the peacock 
bass, E – measurement of the total length (cm) at the capture site and F – release of the specimens during the Amigos 
do Tarumã tournament, in the state of Amazonas, Brazil. Photos: Daniel Olentino (A–C) and authors (D–F).
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Records of catches in the tournament were 
categorized by year and team, with a distinction 
between the tournament’s two competition 
modalities: boat fishing and kayak fishing. In the 
boat fishing, the team, which consists of three 
fishers has the freedom to catch as many peacock 
bass as it wishes, but, for evaluation purposes in 
the competition, it must select only the five largest 
peacock bass caught, whose total lengths (cm) 
will be recorded. In the individual kayak fishing 
modality, the catch limit is up to three peacock bass.

2.4. Analysis of the data

	 Mapping - The elaboration and construction of the 
mapping of the origin of the participants was carried 
out using Q-GIS software (QGIS Development, 2023). 
Hydrographic data and national and international 
territorial limits available in the databases of the 
Brazilian Institute of Geography and Statistics (IBGE, 
2024), the National Water Agency (ANA, 2024) and 
the Global Administrative Areas Database (www.gadm.
org) were used.

	 Descriptive analysis - descriptive statistics (minimum, 
maximum, mean and standard deviation) and absolute 
frequency (N) (Zar, 2010) were performed using the 
Microsoft Excel® program.

	 Statistical analysis - To test the hypothesis of the study 
“Is there is a difference in the mean total length (cm) of 
peacock bass caught by the teams between the annual 
editions of the tournament”, analysis of variance was 
performed, with the response variable being the mean 
total length (cm) (TL), and the predictor variable 
being the year. The assumptions of normality were 

verified using the Shapiro-Wilk test (Shapiro & Wilk, 
1965) via the function shapiro.test of the stats package 
(R Core Team, 2023), and homogeneity was checked 
using the Levene test (Levene, 1960) via the leveneTest 
function of the car package (Fox & Weisberg, 2019). 
Normality (TL (cm): W=0.96923, P = 0.0001056) 
and homogeneity (TL (cm): df = 8/210, F = 2.1195, 
P = 0.03531) of the residuals were not obtained. 
Therefore, due to the non-fulfillment of the test 
premises, the Kruskal-Wallis test (Kruskal & Wallis, 
1952)was performed, using the function kruskal. 
test in the stats package (R Core Team, 2023). All 
the analyses were carried out using the software R 
(R Core Team, 2023).

3. Results

3.1. Origin of participants of the Amigos do Tarumã 
tournament

Between the years 2014 and 2023, there were 
nine editions of the event, with the exception of 
the year 2020. During these editions, 1,700 sport 
fishers participated, coming from Brazil and other 
parts of the world. Fishers from the following 
ten countries were registered: Argentina, Bolivia, 
Brazil, Colombia, United States of America, Japan, 
Paraguay, Peru and Venezuela. At the national level, 
the presence of fishers from 12 Brazilian states 
(Figure  5) and nine municipalities in Amazonas 
(Figure 5) was identified.

3.2. Catch profile

In total, 1,240 peacock bass were caught, of 
which 726 were measured and 514 were not since 

Figure 5.  Brazilian states and municipalities of the fishers participating in the Amigos do Tarumã tournament, 
between 2014 and 2023, based in the state of Amazonas, Brazil. AM – Amazonas, DF – Distrito Federal, ES – Espírito 
Santo, MG – Minas Gerais, MS – Mato Grosso do Sul, MT – Mato Grosso, PR – Paraná, RJ – Rio de Janeiro, 
RO – Rondônia, RR – Roraima, SP – São Paulo and TO – Tocantins. Municipalities of Amazonas: 1 – Presidente 
Figueiredo, 2 – Rio Preto da Eva, 3 – Parintins, 4 – Itacoatiara, 5 – Careiro da Várzea, 6 – Iranduba, 7 – Manacapuru, 
8 – Coari and 9 – Borba.
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they presented a TL < 30 cm (Table  1). In five 
(2014, 2018, 2019, 2021 and 2023) of the nine 
editions, peacock bass with the minimum capture 
length (30.0 cm) were recorded (Table  2). The 
largest TL of peacock bass varied between years, but, 
in general, the three largest peacock bass captured 
measured 75.0 cm, 74.0 cm, and 73.5 cm in 2018, 
2021, and 2016, respectively (Table 2).

Between 2021 and 2023, the competition in the 
individual kayak fishing modality was attended by 
17 fishers who recorded catches (Table 1). In the 
first two editions, the smallest peacock bass reached 
the minimum TL capture size, 30 cm (Table 3). 
In the following three years, the largest peacock 

bass recorded measured 62 cm, which was caught 
in 2021 (Table 3). A reduction in the maximum 
TL of peacock bass was observed in later editions, 
as well as a decrease in the number of participants 
in this category (Table 3).

In the boat fishing modality (N = 202), most 
of the registered teams failed to capture and 
present the five peacock bass allowed (N = 129) 
for measurement, but they had some catches. The 
highest means of TL (cm) were obtained in 2021, 
with 43.6 cm (Figure  6A). In the kayak fishing 
modality, in the years 2022 and 2023, the mean 
TL (cm) of the three peacock bass did not differ 
(Table 3 and Figure 6B).

Table 1. Quantitative of the peacock bass (Cichla sp.) captured, measured and unmeasured throughout the nine 
editions (2014-2023) of the Amigos do Tarumã tournament, held in the state of Amazonas, Brazil.

Years Total (N)
Measured (N)

Not measured (N)
Boat fishing (N) Kayak fishing(N)

2014 141 70 - 71
2015 100 66 - 34
2016 111 75 36
2017 160 98 - 62
2018 134 84 - 50
2019 147 76 - 71
2021 135 66 17 52
2022 130 60 15 55
2023 182 96 3 83

Table 2. Descriptive analysis of catches and total lengths (cm) of peacock bass (Cichla sp.) captured in the boat fishing 
modality of the Amigos do Tarumã tournament, Amazonas (2014 – 2023).

Year N

Peacock bass 
measured in the 

first position 
Min. – Max. 
(mean ± SD)

N

Peacock bass 
measured in 
the second 

position 
Min. – Max. 
(mean ± SD)

N

Peacock bass 
measured 
in the third 

position 
Min. – Max. 
(mean ± SD)

N

Peacock bass 
measured 

in the fourth 
position 

Min. – Max. 
(mean ± SD)

N

Peacock bass 
measured 
in the fifth 
position 

Min. – Max. 
(mean ± SD)

2014 22 33.0 – 61.5
(43.0 ± 7.9)

19 30.0** - 68.0* 
(40.1 ± 10.0)

13 35.0 - 62.5 
(44.4 ± 9.5)

10 31.0 - 55.5 
(42.7 ± 9.6)

6 23.0 - 65.0 
(45.7 ± 15.9)

2015 22 30.5** - 56.0
(41.5 ± 7.1)

16 35.0 - 51.0
(42.1 ± 5.7)

13 35.0 - 61.0 
(41.8 ± 8.6)

9 30.5 - 70.5* 
(46.8 ± 13.7)

6 34.0 - 67.0 
(46.4 ± 11.5)

2016 22 30.5**- 49.5
(39.9 ± 5.8)

22 30.5 - 73.5* 
(38.2 ± 8.7)

15 30.5 - 57.0 
(41.8 ± 8.6)

10 33.0 - 63.0 
(44.7 ± 11.4)

6 32.0 - 41.0 
(35.3 ± 3.2)

2017 22 33.5 - 65.0*
(44.0 ± 9.0)

22 30.5 - 55.0
(41.0 ± 8.3)

22 30.0** - 56.5 
(40.2 ± 8.3)

16 30.0 - 62.5 
(42.7 ± 10.0)

16 32.0 - 59.5 
(42.5 ± 7.6)

2018 20 30.0** - 64.0
(41.5 ± 10.5)

20 30.0- 75.0*
(41.7 ± 11.1)

20 31.0 - 71.0 
(42.5 ± 11.6)

16 30.5 - 65.0 
(43.2 ± 11.5)

8 30.5 - 60.5 
(38.2 ± 9.7)

2019 22 30.0** - 51.0
(38.8 ± 6.07)

22 30.0 - 48.0
(36.9 ± 5.1)

17 30.0 - 55.0* 
(37.7 ± 7.0)

8 31.0 - 51.0 
(43.3 ± 8.9)

7 32.0 - 40.0 
(36.1 ± 3.1)

2021 22 30.0** - 58.0
(44.8 ± 8.4)

16 32.0 - 63.0
(46.2 ± 10.3)

12 30.0 - 74.0* 
(43.4 ± 11.8)

9 32.0 - 70.0 
(40.6 ± 11.2)

7 31.0 - 45.0 
(37.7 ± 4.8)

2022 23 30.5** - 67.2
(40.5 ± 9.3)

16 31.0 - 55.2
(39.8 ± 6.5)

9 37.0 - 62.8 
(43.3 ± 7.8)

7 32.5 - 54.0 
(38.8 ± 7.2)

5 42.0 - 68.1* 
(51.08 ± 10.9)

2023 27 30.0** - 70.0*
(41.1 ± 9.8)

22 31.5 - 56.0
(43.1 ± 7.8)

21 30.0 - 65.0 
(45.0 ± 15.9)

14 30.0 - 58.0 
(40.2 ± 8.7)

12 31.0 - 63.5 
(41.9 ± 10.7)

N = amount captured. Min = Minimum, Max = Maximum, SD = standard deviation. * = largest fish measured in 
the edition. ** = smallest fish measured in the edition.
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In general, the lowest mean TL values (cm) were 
obtained in 2022 (36.25 cm), while the highest 

were recorded in 2014 (42.43 cm). The mean TL 
of the peacock bass varied over the years (Figure 7). 

Figure 6.  Mean total lengths (cm) of peacock bass (Cichla sp.) captured and measured in the A – boat fishing and 
B – individual kayak fishing modalities in the Amigos do Tarumã tournament (2014-2023 edition), Amazonas, Brazil.

Figure 7.  Box plot of the mean total length (cm) of the peacock bass (Cichla sp.) captured and recorded in the 
Amigos do Tarumã tournament, carried out in the state of Amazonas, Brazil.

Table 3. Descriptive analysis of the total lengths (cm) of peacock bass (Cichla sp.) captured in the individual kayak 
fishing modality. In this modality, only three fish per fisher are counted in the Amigos do Tarumã tournament, 
Amazonas (2014-2023). 

Year N
Peacock bass measured in 

the first position Min. – Max. 
(mean ± SD)

N
Peacock bass measured in the 

second position Min. – Max. 
(mean ± SD)

N
Peacock bass measured in 

the third position Min. – Max. 
(mean ± SD)

2021 7 30.0** - 62.0* (42.0 ± 11.2) 6 30.0 – 37.0 (33.5 ± 2.5) 4 38.0 – 56.0 (44.5 ± 7.8)
2022 8 30.0** - 35.0* (32.6 ± 1.7) 4 32.0 – 34.0 (33.0 ± 0.8) 3 34.0 – 40.0 (36.0 ± 3.4)
2023 2 32.0** - 32.5 (32.3 ± 0.4) 1 37.0*1 0 NMR
NMR = no measurement recorded, Min = Minimum, Max = Maximum, SD = standard deviation. 1Obtained only 
one catch in 2023, therefore it is not possible to perform the other descriptive analyses. * = largest fish measured 
in the edition. ** = smallest fish measured in the edition.
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There was a statistical difference in the mean TL of 
the peacock bass between the years 2014 and 2019 
(P < 0.05; Figure 7).

4. Discussion

In the Amigos do Tarumã tournament, catches 
occur during just one fishing day, which lasts for 
eight hours. The tournament has national and 
international reach. In the first editions there 
were only men’s competitions. However, five years 
ago, they included the women’s category and, 
more recently, individual kayak fishing. In the 
nine editions, 1,240 peacock bass were caught, 
though only 726 were measured, with mean total 
lengths (cm) ranging between 30.0 and 75.0 cm. 
The lowest average values occurred in 2022 
(36.25 cm), while the highest were recorded in 
2014 (42.43 cm).

The duration of the Amigos do Tarumã fishing 
tournament is slightly longer than that of the 
tournaments held in the states of Bahia and Sergipe, 
in the north-eastern region of Brazil. In these 
states, fisheries occur at sea and last between three 
and seven hours (Freire et al., 2014). In contrast, 
its duration is inferior to the tournament held in 
Ilhabela, São Paulo, which lasts 10 h, with departure 
at 7:00 am and return at 5:00 pm (Amorim & 
Silva, 2005). Tournaments in the north-eastern 
region, specifically in the state of Bahia, take place 
throughout the year, with an average of two official 
events per month throughout the calendar year, 
taking place in marine environments and estuaries 
(Freire  et  al., 2012; Freire  et  al., 2014). These 
differences in the duration of the fishing tournament 
may be related to weather conditions and possibly 
the environment.

The majority participation of male fishers was 
expected, and follows a pattern already known 
among sport fishers in different parts of Brazil, 
such as Amazonas (Lubich et al., 2023a), São Paulo 
(Amorim & Silva, 2005), Sergipe (Freire  et  al., 
2014) and Bahia (Bahia & Ávila, 2015), as well 
as in other countries around the world, such as 
Mexico (López-Rocha et al., 2020) and the United 
States (Sylvia & Weber, 2022). However, the socio-
economic profile cannot be determined, as state 
licensing and supervisory bodies do not request 
this information for the tournament to occur. 
Therefore, the organization does not collect or store 
this data. Despite this, demographic and social 
data are important for profiling participants and 
identifying factors related to their participation in 
the tournament, such as fishers’ income.

The Amigos do Tarumã tournament attracted 
participants from ten countries and twelve different 
states, demonstrating national and international 
relevance. In the tournaments held in Bahia, most 
of the participants were fishers from other regions, 
such as Rio de Janeiro, Espírito Santo, Sergipe and 
Alagoas (Bahia & Ávila, 2015), with no indication 
of foreign participants. Although information about 
the origin of domestic and foreign participants in 
fishing tournaments is scarce (Arfelli  et  al., 1994; 
Mourato et al., 2009; Freire et al., 2012; Freire et al., 
2014; Mourato et al., 2018; Mourato et al., 2023), 
the wide reach of the Amigos do Tarumã tournament 
is evident when compared to other similar events.

In the category of boat fishing, up to three fishers 
per vessel are allowed to participate. This pattern was 
observed in other tournaments that are held in the 
north-eastern region, specifically in the state of Sergipe, 
where the number of fishers varies from one to three 
(Freire et al., 2014). However, in state championships, 
up to 15 members per team are allowed to participate, 
with only five allowed to fish simultaneously three 
(Freire et al., 2014). This variation can be explained 
by the specific characteristics of the vessels used in the 
practice of fishing, which can vary between different 
regions and environments. (Lubich  et  al., 2023a) 
state that, in the region of the middle Negro River, in 
the Amazon, all the fishers reported the need to use 
vessels to carry out fishing, regardless of size (small, 
medium or large), different from land-based fishing, 
which does not use a vessel and is carried out mainly 
in coastal areas of large cities.

In the Amazon region, the most common 
equipment used in tournaments and sport fishing are 
baitcasting reels or spinning reels, with or without 
weights on the lines. In maritime tournaments, 
there is a predominance of the use of spinning reels, 
in addition to the use of live bait for catching fish 
(Freire et al., 2012; Freire et al., 2014). In the Amigos 
do Tarumã tournament, the regulations prohibit 
the use of live bait. The use of natural baits in sport 
fishing is considered an environmental problem, 
as it can indirectly introduce new species into the 
environment and affect the local environmental 
balance (Lubich et al., 2023b).

In the Amigos do Tarumã tournament, the 
peacock bass captured are filmed during measurement 
of the TL and the release of the specimen into the 
environment. In national tournaments, as in Sergipe 
(Freire et al., 2014), and internationally, such as in 
Mississippi, in the United States (Meals & Miranda, 
1994), after capture, it is common to transport fish in 
tanks or plastic bags with water from the environment 
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to the measuring stations. However, this practice 
can be harmful and can increase the apparent and 
sublethal mortality rate. Higher water temperatures 
also affect fish metabolism, resulting in adverse 
effects (Meals & Miranda, 1994; Sylvia & Weber, 
2022). Holbrook (1975) and Schramm Junior et al. 
(1987) recommend avoiding holding tournaments 
in the warmer months. Furthermore, according to 
Arlinghaus  et  al. (2007) and Brownscombe  et  al. 
(2017, 2019), catch and release is a practice that 
can help increase survival rates and is associated with 
good management practices. In Brazil, this approach 
has become popular among sport fishers since the 
1990s as a voluntary conservation tool (Freire, 2005). 
Although studies on the mortality of peacock bass 
in sport fishing estimate rates ranging from 0.55% 
to 5.20% (Thomé-Souza et al., 2014; Barroco et al., 
2017), there is still a specific knowledge gap about 
fish mortality in fishing tournaments.

The Amigos do Tarumã tournament focuses 
exclusively on peacock bass species. In other regions 
of Brazil, such as in the south-east, tournaments 
focus on the marlins (Istiophorus sp., Makaira sp. 
and Tetrapturus sp.) (Arfelli et al., 1994; Amorim 
& Silva, 2005), while in the north-east, the 
Brazilian silverside (Atherinella brasiliensis) is the 
main target (Freire et al., 2012). In international 
tournaments, in Mexico, groupers (Epinephelus 
morio, Mycteroperca banaci) are predominant, while 
in the USA, the exclusive catch of largemouth bass 
(Micropterus salmoides) is popular (Sylvia & Weber, 
2022). This evidences the tendency to exploit 
species of only one group in fishing tournaments.

The Amigos do Tarumã tournament uses a 
scoring system based on the sum of the TLs of 
the peacock bass captured. In contrast, maritime 
tournaments in Sergipe, north-eastern Brazil, adopt 
a system that considers the weight (kg) of each fish, 
and each 10 g is equivalent to 10 points, plus an 
additional point per fish caught (Freire et al., 2014). 
Thus, although the scoring systems can vary, the 
length and weight of the fish caught are always used 
as a measure of the score in the tournament.

Considering the lack of literature on fishing 
tournaments that target peacock bass, the discussion 
will focus on the minimum capture length. In the 
Amigos do Tarumã tournament, the minimum TL 
for a peacock bass is set at 30 cm, with individuals 
of ≥ 30 cm being the target for capture. In fishing 
tournaments in Brazilian maritime regions, minimum 
catch sizes are defined for the species caught. 
In the case of marlins (Istiophorus sp., Makaira sp., 
Tetrapturus sp. and Kajikia sp.), the minimum weight 

ranges from 50 to 200 kg, depending on the species 
(Amorim & Arfelli, 2001; Gochfeld et al., 2012). 
In international competitions, the minimum length is 
determined by the specific legislation for each species. 
For example, sea bass (Centropomus sp.) have catch 
limits between 61 and 71 cm in the state of New 
Jersey, USA, and 35 cm in the Hudson River in New 
York, USA (Gochfeld et al., 2012). Largemouth bass 
(Micropterus salmoides) range from 10.16 cm to 60.96 
cm (Jesus et al., 2009). In tournaments, individuals 
that are below the minimum size (weight or length) 
are released and not counted, since they do not reach 
the target size. In addition, for any kind of fishing, 
according to the environmental legislation of the 
state of Amazonas, the minimum length for capture 
of peacock bass was established at 25 cm (IBAMA, 
2001). However, studies show that C. temensis 
reaches the length of first sexual maturation (L50) 
with a standard length of 31.11 cm (Campos et al., 
2015), and C. vazzoleri with 26.70 cm (Horie et al., 
2024). Although the minimum size of the Amigos 
do Tarumã tournament is cautious, compared to the 
legislation, it is slightly below the L50 of C. temensis. 
Therefore, we recommend that tournaments 
targeting peacock bass adopt a minimum capture 
length of greater than 31.11 cm.

Although the tournament enforces a minimum 
total length of 30 cm for peacock bass (Cichla spp.), 
it is important to emphasize that this standard 
is based solely on the internal regulations of the 
event. This situation reflects the broader absence of 
a unified management framework for recreational 
fishing in the state of Amazonas, as demonstrated by 
Lubich et al. (2025), who recommend the creation 
of participatory and integrated management plans 
for the Middle Negro River region. Currently, there 
is no specific legislation in the state of Amazonas that 
regulates size limits or other biological parameters 
specifically for sport fishing tournaments. The only 
normative guidance derives from general fisheries 
management legislation, such as IBAMA Ordinance 
No. 01/2001, which establishes a legal minimum 
catch size of 25 cm for peacock bass, regardless of 
fishing modality. This regulatory gap reinforces the 
importance of voluntary management strategies 
adopted by tournament organizers and highlights 
the need for more comprehensive policies that 
consider the particularities of recreational and 
competitive fishing activities in the Amazon region.

5. Conclusions

This is the first report on fishing tournaments 
in the Brazilian Amazon. In the Amigos do Tarumã 
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tournament, filming of the measuring is used to prove 
the total length of the peacock bass, and the release is 
also filmed. Thus, we recommend that this method 
also be adopted in other Brazilian tournaments. This 
method forces the fisher to release the fish into their 
natural habitats, possibly reducing the mortality rate. 
In addition, it is important to conduct future studies 
to assess the mortality of peacock bass in sport fishing 
competitions and tournaments. Considering that 
the standard length of Cichla temensis at first sexual 
maturation is 31.11 cm, we suggest adjusting the 
minimum catch length to 32 cm in tournaments 
that target this species. This will promote more 
sustainable actions and minimize possible impacts on 
the stock in the long-term. Furthermore, recording 
the geographical coordinates of the capture site and 
identification of the species of peacock bass caught 
will help to better understand the distribution and 
abundance of these fish in the region. This study 
also encourages researchers to investigate this theme 
further, filling in existing gaps and enriching our 
knowledge about the dynamics of fishing tournaments 
and fishing activities carried out in the Amazon.

Acknowledgments

The authors would like to thank Universidade 
Federal do Amazonas (UFAM) for the institutional 
support, Laboratório de Ecologia Pesqueira 
(LABEP/UFAM) for the physical infrastructure 
conceded, the Instituto de Proteção Ambiental 
do Amazonas and the Secretaria de Estado do 
Meio Ambiente for responding to requests and for 
sending clarifications on the reports of the Amigos 
do Tarumã tournament and to Mr. Rogério Bessa for 
the partnership and for sharing the data and photos 
of the Amigos do Tarumã tournament, which were 
essential for the development of this study.

Data availability

The entire data set supporting the results of this 
study has been published in the article itself.

References x

Albano, C.J. & Vasconcelos, E.C., 2013. Análise de casos de 
pesca esportiva no Brasil e propostas de gestão ambiental 
para o setor. Rev. Bras. Cienc. Ambient., 28, 77-89.

Amazonas. Instituto de Proteção Ambiental do Amazonas – 
IPAAM, 2018. Decreto N° 39.125, de 14 de junho 
2018. Gabinete do Governador do Estado do 
Amazonas, Manaus. Retrieved in 2024, December 
13, from http://www.ipaam.am.gov.br/wp-content/
uploads/2019/07/Decreto-n%C2%BA-39.125-de-
14-de-Junho-de-2018.pdf

Amazonas, 2020. Instrução Normativa no 02 de 29 
de julho de 2020. Diário Oficial do Estado do 
Amazonas, Manaus, seção 2, 24.  Retrieved in 2024, 
December 13, from https://www.seas.am.gov.br/
wp-content/uploads/2020/01/PORTARIA-134.pdf

Amazonas. Secretaria de Estado do Meio Ambiente – SEMA, 
2023. Processo SIGED N.° 01.01.030101.006993/2023–
03 - Resposta à solicitação de informações sobre os 
procedimentos para autorização do torneio de pesca 
denominada Amigos do Tarumã. Manaus: SEMA.

Amorim, A.F. & Arfelli, C.A., 2001. Analysis of the Santos 
fleet from São Paulo, southern Brazil (1971–1999). 
Collect. Vol. Sci. Pap. ICCAT 53, 263-271.

Amorim, A.F. & Silva, B., 2005. Game fisheries off São 
Paulo State Coast in Brazil (1996–2004). Collect. 
Vol. Sci. Pap. ICCAT 58(5), 1574-1588.

Agência Nacional de Águas – ANA, 2024. Agência 
Nacional de Águas: Catálogo de Metadados da ANA 
(SNIRH) [online]. Retrieved in 2024, December 13, 
from https://metadados.snirh.gov.br/geonetwork/
srv/por/catalog.search#/metadata/0c698205-6b59-
48dc-8b5e-a58a5dfcc989

Arfelli, C.A., Amorim, A.F. & Graca-Lopes, R., 1994. 
Billfish sport fishery off Brazilian coast. Collect. Vol. 
Sci. Pap. ICCAT 41, 214-217.

Arlinghaus, R., Cooke, S.J., Lyman, J., Policansky, D., 
Schwab, A., Suski, C., Sutton, S.G. & Thorstad, E.B., 
2007. Understanding the complexity of catch-and-
release in recreational fishing: an integrative synthesis 
of global knowledge from historical, ethical, social, and 
biological perspectives. Rev. Fish. Sci., 15(1-2), 75-167. 
https://doi.org/10.1080/10641260601149432.

Bahia, C.S. & Ávila, M.A., 2015. Turismo de esportes e 
pesca: um estudo sobre o XXV Torneio de Pesca da 
Gabriela em Ilhéus–Bahia. Rev. Cultur., 9(1), 179-198.

Barroco, L.S.A., Freitas, C.E.C. & Lima, A.C., 2017. 
Estimation of peacock bass (Cichla spp.) mortality 
rate during catch-release fishing employing different 
post-capture procedures. Braz. J. Biol., 78(2), 195-201. 
PMid:28832842. https://doi.org/10.1590/1519-
6984.18915.

Brasil, 2010a. I Encontro Nacional da Pesca Amadora: 
construindo a política da pesca amadora [online]. 
Brasília: Ministério da Pesca e Aquicultura. Retrieved 
in 2024, December 13, from https://pt.slideshare.
net/zezinhocoimbra/1-encontro-amador-de-pesca

Brasil, 2010b. Turismo de Pesca: orientações básicas 
[online]. Brasília: Ministério do Turismo, 2 ed. 
Retrieved in 2024, December 13, from https://
www.gov.br/turismo/pt-br/centrais-de-conteudo-/
publicacoes/segmentacao-do-turismo/turismo-de-
pesca-orientacoes-basicas.pdf

Brasil, 2018. Ministério do Esporte: Entidades certificadas 
18 e 18-A [online]. Retrieved in 2024, December 13, 
from https://www.gov.br/esporte/pt-br/servicos/
editais/entidades-certificadas-18-e-18-a

https://doi.org/10.1080/10641260601149432
https://pubmed.ncbi.nlm.nih.gov/28832842
https://pubmed.ncbi.nlm.nih.gov/28832842
https://doi.org/10.1590/1519-6984.18915
https://doi.org/10.1590/1519-6984.18915


12 	 Zumaeta, G.S. and Lubich, C.	

Acta Limnologica Brasiliensia, 2025, vol. 37, e33

Brownscombe, J.W., Danylchuk, A.J., Chapman, 
J.M., Gutowsky, L.F.G. & Cooke, S.J., 2017. Best 
practices for catch-and-release recreational fisheries – 
angling tools and tactics. Fish. Res., 186, 693-705. 
https://doi.org/10.1016/j.fishres.2016.04.018.

Brownscombe, J.W., Hyder, K., Potts, W., Wilson, K.L., 
Pope, K.L., Danylchuk, A.J., Cooke, S.J., Clarke, 
A., Arlinghaus, R. & Post, J.R., 2019. The future of 
recreational fisheries: advances in science, monitoring, 
management, and practice. Fish. Res., 211, 247-255. 
https://doi.org/10.1016/j.fishres.2018.10.019.

Campos, C.P., Freitas, C.E.C. & Amadio, S., 2015. 
Growth of the Cichla temensis Humboldt, 1821 
(Perciformes: Cichlidae) from the middle rio Negro, 
Amazonas, Brazil. Neotrop. Ichthyol., 13(2), 413-420. 
https://doi.org/10.1590/1982-0224-20140090.

Cooke, S.J. & Cowx, I.G., 2006. Contrasting recreational 
and commercial fishing: searching for common issues to 
promote unified conservation of fisheries resources and 
aquatic environments. Biol. Conserv., 128(1), 93-108. 
https://doi.org/10.1016/j.biocon.2005.09.019.

Cowx, I.G. 2002. Recreational fishing. In: Hart, P.J.B., 
& Reynolds, J.D., eds. Handbook of fish biology and 
fisheries. Hoboken: Blackwell Science Ltd., 367-390, 
vol. 2. https://doi.org/10.1002/9780470693919.ch17.

Food and Agriculture Organization – FAO, 2012. 
Recreational Fisheries: FAO technical guidelines 
for responsible fisheries. In: Arlinghaus, R., Cooke, 
S.J., & Johnson, B.M., eds. Fisheries management 
[online]. Rome: FAO. Retrieved in 2024, December 
13, from http://www.fao.org/3/i2708e/i2708e00.pdf

Fox, J. & Weisberg, S., 2019. An {R} Companion to 
Applied Regression (3) [online]. Thousand Oaks: 
Sage. Retrieved in 2024, December 13, from https://
socialsciences.mcmaster.ca/jfox/Books/Companion/

Freire, K.D.M.F., Camila, M., Melins, R. & Luz, C.A., 
2014. Competitive marine fishery in the State 
of Sergipe. Actapesca 2(1), 59-72. https://doi.
org/10.2312/ActaFish.2014.2.1.59-72.

Freire, K.M.F., 2005. Recreational fisheries in 
Northeastern Brazil: inferences from data provided 
by anglers. In: Kruse, G.H., Gallucci, V.F., Hay, 
D.E., Perry, R.I., Peterman, R.M., Shirley, T.C., 
Spencer, P.D., Wilson, B. & Woodby, D., eds. 
Fisheries assessment and management in data-limited 
situations. Fairbanks: University of Alaska, 377-394.

Freire, K.M.F., Machado, M.L. & Crepaldi, D., 2012. 
Overview of inland recreational fisheries in Brazil. 
Fisheries  37(11), 484-494. https://doi.org/10.108
0/03632415.2012.731867.

Freire, K.M.F., Tubino, R.A., Monteiro-Neto, C., 
Andrade-Tubino, M.F., Belruss, C.G., Tomás, 
A.R.G., Tutui, S.L.S., Castro, P.M.G., Maruyama, 
L.S., Catella, A.C., Crepaldi, D.V., Daniel, C.R.A., 
Machado, M.L., Mendonça, J.T., Moro, P.S., 
Motta, F.S., Ramires, M., Silva, M.H.C. & Vieira, 

J.P., 2016. Brazilian recreational fisheries: current 
status, challenges and future direction. Fish. Manag. 
Ecol., 23(3-4), 276-290. https://doi.org/10.1111/
fme.12171.

Gochfeld, M., Burger, J., Jeitner, C., Donio, M. & 
Pittfield, T., 2012. Seasonal, locational and size 
variations in mercury and selenium levels in striped 
bass (Morone saxatilis) from New Jersey. Environ. Res., 
112, 8-19. PMid:22226733. https://doi.org/10.1016/j.
envres.2011.12.007.

Holbrook, J.A.H., 1975. Bass fishing tournaments. In 
Clepper, H., ed. Black bass biology and management. 
Surrey: Sport Fishing Institute, 408-415.

Horie, C.A.C., Deus, C.P., Röpke, C.P. & Amadio, S.A., 
2024. Estrutura da população e biologia reprodutiva 
de Cichla vazzoleri (Perciformes: Cichlidae): subsídios 
para o ordenamento da pesca no entorno da REBIO 
Uatumã, Amazonas, Brasil. Bio. Bras., 14(2), 67-84. 
https://doi.org/10.37002/biodiversidadebrasileira.
v14i2.2467.

Instituto Brasileiro do Meio Ambiente e dos Recursos 
Naturais Renováveis – IBAMA, 2001. Portaria no 
01 de 13 de março de 2001 [online]. Retrieved in 
2024, December 13, from https://www.ibama.gov.
br/component/legislacao/?view=legislacao&legislac
ao=138895

Instituto Brasileiro de Geografia e Estatística – IBGE, 
2024. Geociências [online]. Retrieved in 2024, 
December 13, from https://www.ibge.gov.br/
geociencias/downloads-geociencias.html

International Game Fish Association – IGFA, 2024. IGFA 
fish database [online]. Retrieved in 2024, December 13, 
from http://igfa.org/fish/fishdatabase.aspx

Jesus, M.J., Magnelia, S.J. & Bonds, C.C., 2009. Use 
of a Volunteer Angler Survey for Assessing Length 
Distribution and Seasonal Catch Trends of Trophy 
Largemouth Bass. N. Am. J. Fish. Manage., 29(5), 
1225-1231. https://doi.org/10.1577/M08-040.1.

Kruskal, W.H. & Wallis, W.A., 1952. Use of ranks in 
one-criterion variance analysis. J. Am. Stat. Assoc., 
47(260), 583-621. https://doi.org/10.1080/016214
59.1952.10483441.

Kullander, S.O. & Ferreira, E.G., 2006. A review of 
the South American cichlid genus Cichla, with 
descriptions of nine new species (Teleostei: cichlidae). 
Ichthyol. Explor. Freshwat., 17(4), 289-398.

Levene, H. 1960. Robust tests for equality of variances. In: 
Olkin, I., Ghurye, S.G., Hoeffding, W., Madow, W.G. 
& Mann, H.B., eds. Contributions to probability 
and statistics: essays in honor of Harold Hotelling. 
Redwood City: Stanford University Press, 279-292.

López-Rocha, J.A., Vidal-Hernández, L. & Bravo-
Calderón, A., 2020. Length-based indicators for the 
management of sport fishery in Yucatan, Mexico. 
Lat. Am. J. Aquat. Res., 48(4), 637-648. https://doi.
org/10.3856/vol48-issue4-fulltext-2414.

https://doi.org/10.1016/j.fishres.2016.04.018
https://doi.org/10.1016/j.fishres.2018.10.019
https://doi.org/10.1590/1982-0224-20140090
https://doi.org/10.1016/j.biocon.2005.09.019
https://doi.org/10.1002/9780470693919.ch17
https://doi.org/10.2312/ActaFish.2014.2.1.59-72
https://doi.org/10.2312/ActaFish.2014.2.1.59-72
https://doi.org/10.1080/03632415.2012.731867
https://doi.org/10.1080/03632415.2012.731867
https://doi.org/10.1111/fme.12171
https://doi.org/10.1111/fme.12171
https://pubmed.ncbi.nlm.nih.gov/22226733
https://doi.org/10.1016/j.envres.2011.12.007
https://doi.org/10.1016/j.envres.2011.12.007
https://doi.org/10.37002/biodiversidadebrasileira.v14i2.2467
https://doi.org/10.37002/biodiversidadebrasileira.v14i2.2467
https://doi.org/10.1577/M08-040.1
https://doi.org/10.1080/01621459.1952.10483441
https://doi.org/10.1080/01621459.1952.10483441
https://doi.org/10.3856/vol48-issue4-fulltext-2414
https://doi.org/10.3856/vol48-issue4-fulltext-2414


13	 First record of peacock bass (Cichla sp.) capture dynamics in a sport…	

Acta Limnologica Brasiliensia, 2025, vol. 37, e33

Lubich, C., Siqueira-Souza, F. & Freitas, C., 2023a. 
Freshwater sport fishing: characterization of operations 
in the middle Negro River, Amazonas, Brazil. Bol. 
Inst. Pesca 49, https://doi.org/10.20950/1678-2305/
bip.2023.49.e738.

Lubich, C., Siqueira-Souza, F. & Freitas, C., 2023b. Sport 
fishing in Brazil: the current state. Bol. Inst. Pesca 49, 
https://doi.org/10.20950/1678-2305/bip.2023.49.e715.

Lubich, C., Siqueira-Souza, F. & Freitas, C., 2025. 
Integrated assessment of sustainability indicators for 
recreational fishing of the Middle Negro River, Brazilian 
Amazon. Braz. J. Biol., 85, e297005. PMid:41036881. 
https://doi.org/10.1590/1519-6984.297005.

Marinho, R.R., Wachholz, F., Rocha, A. & Severo, 
E.B., 2022. Monitoramento do sedimento suspenso 
por sensoriamento remoto no Rio Tarumã-Açu 
(Manaus - AM). In: Silva, J.C.A. & Wachholz, F. eds. 
Geotecnologias e análise da paisagem na Amazônia. 
Manaus: EDUA, 137-151.

Meals, K.O. & Miranda, L.E., 1994. Size-related mortality 
of tournament-caught largemouth bass. N. Am. J. Fish. 
Manage., 14(2), 460-463. https://doi.org/10.1577/1548-
8675(1994)014<0460:SRMOTC>2.3.CO;2.

Mourato, B.L., Amorim, A.F., Arfelli, C.A., Hazin, H.G., 
Hazin, F.H.V. & Wor, C., 2009. Standardized CPUE 
of Atlantic sailfish (Istiophorus platypterus) caught by 
recreational fishery in southern Brazil (1996–2007). 
Collect. Vol. Sci. Pap. ICCAT (Online), 64(6), 
1941-1950. Retrieved in 2024, December 13, from 
https://citeseerx.ist.psu.edu/document?repid=rep1
&type=pdf&doi=288313af6aa9f1a3bc713941be0
d1bf90e64812a

Mourato, B.L., Hazin, H., Travassos, P., Hazin, F. & 
Amorim, A.F., 2018. Assessing blue marlin catch rates 
based on Brazilian sport fishing tournaments (1996–
2018), using a generalized linear model with Tweedie 
distribution. Collect. Vol. Sci. Pap. ICCAT (Online), 
75(5), 889-898. Retrieved in 2024, December 13, 
from https://www.iccat.int/Documents/CVSP/
CV075_2018/n_5/CV075050889.pdf

Mourato, B., Sant’Ana, R., Pimenta, E. & Amorim, A.F., 
2023. Estimated atlantic sailfish catch rate for the 
Brazilian billfish sport fishing tournaments (2001–
2020). Collect. Vol. Sci. Pap. ICCAT (Online), 
80(8), 236-243. Retrieved in 2024, December 13, 
from https://www.iccat.int/Documents/CVSP/
CV080_2023/n_8/CV080080236.pdf

QGIS Development, 2023. QGIS Geographic 
Information System (3.34 “Prizren”) [online]. Grüt: 
QGIS Association. Retrieved in 2024, December 13, 
from https://www.qgis.org

R Core Team, 2023. R: A Language and Environment 
for Statistical Computing  [online]. Vienna: R 
Foundation for Statistical Computing. Retrieved in 
2024, December 13, from https://www.R-project.org

Sabaj, M.H., López-Fernández, H., Willis, S.C., 
Hemraj, D.D., Taphorn, D.C. & Winemiller, 
K.O., 2020. Cichla cataractae (Cichliformes: 
Cichlidae), new species of peacock bass from the 
Essequibo Basin, Guyana and Venezuela. Proc. 
Acad. Nat. Sci. Philadelphia 167(1), 69. https://doi.
org/10.1635/053.167.0106.

Santos, I.N., Horbe, A.M.C., Silva, M.S.R. & Miranda, 
S.Á.F., 2006. Influência de um aterro sanitário 
e de efluentes domésticos nas águas superficiais 
do rio Tarumã e afluentes - AM. Acta Amazon., 
36(2), 229-235. https://doi.org/10.1590/S0044-
59672006000200013.

Schramm Junior, H.L., Haydt, P.J. & Portier, K.M., 
1987. Evaluation of prerelease, postrelease, 
and total mortality, of largemouth bass caught 
during tournaments, in two Florida lakes. N. 
Am. J. Fish. Manage., 7(3), 394-402. https://doi.
org/10.1577/1548-8659(1987)7<394:EOPPAT>
2.0.CO;2.

Shapiro, S.S. & Wilk, M.B., 1965. An analysis of variance 
test for normality (complete samples). Biometrika 
52(3-4), 591-611. https://doi.org/10.1093/
biomet/52.3-4.591.

Silva, E.I. & Lima, I.B., 2014. O potencial econômico e 
turístico da pesca esportiva na Amazônia setentrional. 
Rev. Bras. Ecotur., 7(4), 779-803. https://doi.
org/10.34024/rbecotur.2014.v7.6367.

Sylvia, A., & Weber, M.J., 2022. Assessing size‐
dependent population‐level effects of Largemouth 
Bass tournament mortality. N. Am. J. Fish. Manage., 
42(5), 1324-1339. https://doi.org/10.1002/
nafm.10826.

Thomé-Souza, M.J.F., Maceina, M.J., Forsberg, B.R., 
Marshall, B.G. & Carvalho, Á.L., 2014. Peacock 
bass mortality associated with catch-and-release 
sport fishing in the Negro River, Amazonas State, 
Brazil. Acta Amazon., 44(4), 527-532. https://doi.
org/10.1590/1809-4392201400193.

Zar, J.H., 2010. Biostatistical analysis. Hoboken: Pearson 
Prentice Hall, 5th ed.

Received: 13 December 2024 
Accepted: 16 October 2025

Associate Editor: Gustavo Henrique Gonzaga da Silva.

https://doi.org/10.20950/1678-2305/bip.2023.49.e738
https://doi.org/10.20950/1678-2305/bip.2023.49.e738
https://doi.org/10.20950/1678-2305/bip.2023.49.e715
https://pubmed.ncbi.nlm.nih.gov/41036881
https://doi.org/10.1590/1519-6984.297005
https://doi.org/10.1577/1548-8675(1994)014%3c0460:SRMOTC%3e2.3.CO;2
https://doi.org/10.1577/1548-8675(1994)014%3c0460:SRMOTC%3e2.3.CO;2
https://doi.org/10.1635/053.167.0106
https://doi.org/10.1635/053.167.0106
https://doi.org/10.1590/S0044-59672006000200013
https://doi.org/10.1590/S0044-59672006000200013
https://doi.org/10.1577/1548-8659(1987)7%3c394:EOPPAT%3e2.0.CO;2
https://doi.org/10.1577/1548-8659(1987)7%3c394:EOPPAT%3e2.0.CO;2
https://doi.org/10.1577/1548-8659(1987)7%3c394:EOPPAT%3e2.0.CO;2
https://doi.org/10.1093/biomet/52.3-4.591
https://doi.org/10.1093/biomet/52.3-4.591
https://doi.org/10.34024/rbecotur.2014.v7.6367
https://doi.org/10.34024/rbecotur.2014.v7.6367
https://doi.org/10.1002/nafm.10826
https://doi.org/10.1002/nafm.10826
https://doi.org/10.1590/1809-4392201400193
https://doi.org/10.1590/1809-4392201400193

