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Abstract: Aim: The present study investigated the social impacts caused by the construction of a 
large hydropower dam (Lajeado Dam) on artisanal fishers in the Middle Tocantins River, evaluating 
how the impoundment affected fishing techniques (locations, transport and gears), operation (income, 
effort and costs), and fisher’s well-being. Methods: The study interviewed 30 artisanal fishers (Colony 
Z-04, Porto Nacional, TO) between August and October 2018 with the application of a structured 
questionnaire. Results: Results indicated that fishing is socially important as a source of income and 
occupation, carried out essentially by men with low levels of formal education. Fishers reported, 
however, significant changes in the fishery system after the impoundment of the Tocantins River. The 
main fishing area was maintained, but fishers abandoned some sites. There were significant changes 
in fishing equipment, with an increase in the use of aluminum boats and outboard engines, and a 
reduction in the use of various gears, replaced by the use of gillnets. Almost all fishers (96.6%) declared 
that fishing effort and the financial costs increased after damming. Many also reported an increase 
in financial income (70%), but part reported a decrease, no change or could not say. The majority 
reported that the impoundment damaged the fishing activity (80%) and their well-being (individual 
and their families; 83.3%); dissatisfaction with the profession also increased. Conclusions: Results 
indicated that the impoundment created by Lajeado Dam impacted several aspects of artisanal fisheries 
in the Middle Tocantins, with a wide perception of damage, which indicates that working conditions 
of fishers have declined. This information is relevant and can support fisheries management in the 
Tocantins River Basin, in order to balance societal demands with sustainability goals and fisher’s needs. 
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Resumo: Objetivo: O presente estudo investigou os impactos sociais causados pela construção 
de uma grande barragem hidrelétrica (barragem de Lajeado) sobre os pescadores artesanais que atuam 
no Médio Rio Tocantins, avaliando como o represamento do rio afetou as técnicas de pesca (locais, 
transporte e petrechos), sua condução (geração de renda, esforço e custos) e o bem-estar dos pescadores. 
Métodos: O estudo entrevistou 30 pescadores artesanais (Colônia Z-04, Porto Nacional, TO) entre 
agosto e outubro de 2018 com a aplicação de um questionário estruturado. Resultados: Os resultados 
indicaram que a pesca tem grande relevância social como fonte de renda e geração de emprego, exercida 
essencialmente por homens com baixo nível de escolaridade. No entanto, os pescadores relataram 
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2016), where artisanal and commercial fishing has 
experienced profound changes (Petrere Junior et al., 
2002; Hoeinghaus et al., 2009; Novaes & Carvalho, 
2013; Scarabotti  et  al., 2021). The decline of 
commercially important stocks, usually composed 
of large migratory fish, has forced artisanal fisheries 
to catch smaller fish that colonize reservoirs and 
degraded areas (Petrere Junior, 1996). This process 
has changed artisanal fishing in several ways, by 
affecting fishing yield, income, and the lifestyle of 
fishers (Agostinho et al., 2007).

Hydroelectric expansion has also advanced 
over the vast Amazon region (Winemiller  et  al., 
2016; Latrubesse  et  al., 2021), impacting fish 
diversity and fishing systems (Castello et al., 2013; 
Alho  et  al., 2015; Cella-Ribeiro  et  al., 2017; 
Sant’Anna et al., 2020; Duponchelle et al., 2020). 
The Tocantins River Basin is the most affected 
by large and small hydroelectric dams, which 
regulate the main channel and several tributaries 
(Akama, 2017; Pelicice et al., 2021). In the Lower 
Tocantins, the Tucurui Dam induced significant 
changes to artisanal and commercial fisheries, 
which currently rely on non-migratory fish with 
lower commercial value (Ribeiro  et  al., 1995; 
Camargo & Petrere Junior, 2004; Mérona  et  al., 
2010; Hallwass  et  al., 2013). In the Upper and 
Middle Tocantins, where hydroelectric development 
is more intense, artisanal fishing is less developed, 
although little is known about its basic aspects and 
how dams have affected them. The few exiting 
studies indicated changes in fish catches and yield 
(Gomes, 2007; Garavello et al., 2010; Foschiera & 
Pereira, 2014), although there are no monitoring 
or quantitative studies comparing scenarios before 
and after river regulation. It is well known, however, 
that dams promoted substantial changes to fish 
diversity (Agostinho  et  al., 2009; Araújo  et  al., 
2013; Medeiros  et  al., 2014; Lima  et  al., 2016; 

1. Introduction

Artisanal fishing is one of the oldest activities in 
human history, which has emerged spontaneously 
in all drainages and ecosystems of the planet. This 
modality is usually conducted on a small scale, 
involving simple technology and exerting low 
fishing pressure, although it has a complex and 
diversified nature (Rousseau et al., 2019). It has been 
conducted mostly for subsistence, trade, or income 
generation, using multiple gears to catch a wide 
range of aquatic organisms, mainly fish. Commonly, 
it has traditional roots, transmitted over generations, 
promoting social and cultural engagement (Bené, 
2006; Chiaravalloti & Dyble, 2018; Lasso & 
Morales-Betancourt, 2021). Currently, artisanal 
fishing is globally widespread, being highly relevant 
in underdeveloped or developing countries, where 
it provides food, income and opportunities for 
millions of families in Latin America, Africa and 
Asia (Funge-Smith, 2018). In Brazil, it is found 
in all major river drainages (e.g., Petrere Junior, 
1989; Petrere Junior  et  al., 2002; Godinho & 
Godinho, 2003; Castro  et  al., 2008; Isaac  et  al., 
2008; Mérona et al., 2010; Schork et al., 2012), 
benefited by the several ecosystem services provided 
by the Neotropical fish fauna (Pelicice et al., 2022).

The current degradation of South American 
rivers, however, has impacted fishing activities 
in different ways. The large-scale degradation of 
the environment and the consequent loss of fish 
diversity have impacted the quality and quantity 
of fishing resources (Alho et al., 2015; Reis et al., 
2016; Pelicice et al., 2017; D’Avilla et al., 2021). 
The construction of hydropower plants, in 
particular, has been a major source of disturbances 
(Petrere Junior, 1996; Agostinho  et  al., 2007). 
Currently, hundreds of dams regulate most river 
systems in South America, especially in the southern 
and southeastern regions of Brazil (Agostinho et al., 

mudanças significativas na atividade pesqueira após o represamento do rio Tocantins. A principal área 
de pesca foi mantida, mas os pescadores abandonaram alguns locais. Houve mudança notável nos 
equipamentos de pesca, com aumento significativo no uso de barco de alumínio e motor, redução no 
uso de diversos petrechos, e aumento no emprego de malhadeiras. Quase todos os pescadores (96%) 
declararam aumento no tempo gasto com a pesca e no custo financeiro envolvido. A maioria também 
afirmou aumento da renda financeira (70%), embora parte tenha relatado diminuição, ausência de 
alteração ou não soube dizer. A grande maioria relatou que o represamento prejudicou a atividade 
pesqueira (80%) e seu bem estar (individual e de sua família; 83.3%); também houve aumento na 
insatisfação com a profissão. Conclusões: Os resultados indicaram que o represamento da usina de 
Lajeado impactou diversos componentes da pesca artesanal no Médio Tocantins, com ampla percepção 
de prejuízo, o que indica piora nas condições de trabalho dos pescadores. Essas informações são 
relevantes para o ordenamento e gestão pesqueira na bacia do Rio Tocantins, no intuito de equilibrar 
as demandas da sociedade com metas de sustentabilidade e necessidades dos pescadores. 

Palavras-chave: ictiofauna; impacto; pesca; percepção; social.
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Perônico  et  al., 2020; Pereira  et  al., 2021), with 
obvious effects on fishing stocks, as reported by local 
fishers (Foschiera & Pereira, 2014). Yet, the impact 
of dams on artisanal fishers and fishing activities 
remains poorly understood.

In this context, the present study investigated 
how the construction of the Luís Eduardo Magalhães 
Hydropower Plant (also known as Lajeado Dam) 
affected artisanal fishers in the Middle Tocantins, 
based on interviews conducted with fishers in the 
area impacted by the impoundment. In particular, 
the study described basic characteristics of the fishers 
associated with Colony Z-04 (Porto Nacional, TO), 
and investigated how the impoundment affected 
multiple aspects of the artisanal fishing, such as 
sites, transport, gears, income, effort, costs, and 
fisher’s well-being.

2. Material and Methods

2.1. Study area

The Tocantins-Araguaia River Basin drains 
approximately 760,000 km2 of central/northern 
Brazil, with an average discharge of ca. 11,000 m3/s 
(Ribeiro  et  al., 1995). The Tocantins River is 
considered the main channel of the basin, with a 
length of about 2,500 km. This river runs in the 
south-north direction towards the Marajó Island, 
near the confluence of the Amazon River with 
the Atlantic Ocean. Currently, its main channel is 
regulated by seven large hydroelectric dams, which 
created large impoundments and changed the 
natural flow regime (Akama, 2017; Pelicice et al., 
2021). These dams are present throughout the basin, 
but most were built in the last fifteen years in the 
Upper and Middle sections of the basin.

The study area is under the influence of the Luís 
Eduardo Magalhães Hydroelectric Plant (Lajeado 
Dam), with an installed capacity of 902.5 MW, 
located in the Middle Tocantins (9o 45’26.90” S 
and 48o22’19.21” W). This dam is the 5th in the 
cascade of dams along the river, constructed between 
1998 and 2002. It formed a large impounded 
(630 km2 surface area, 150 km long, 8.8 m average 
depth, 24 days retention time) that flooded vast 
areas of savanna vegetation. The dam is equipped 
with a fish ladder (weir and pool type), but it was 
closed due to operational problems related to 
malfunctioning and potential impacts on migratory 
fish (Agostinho et al., 2011).

The investigation was conducted in the 
municipality of Porto Nacional, Tocantins State. 
Artisanal fishing in the Tocantins State has been 

permitted by law only recently (after the 2000s; 
Miranda  et  al., 2017), but fishing activities (i.e., 
artisanal, commercial and recreational) have been 
conducted previously on a clandestine basis. 
The Colony Z-04, located in Porto Nacional, is 
an association created in 2004 with the aim of 
organizing fishing activities and providing support 
to artisanal fishers. The number of associated 
members has changed over the years. Originally, 
it had 300 members, but this number reduced 
significantly in the following years, ca. 50 in 
2014 (Foschiera & Pereira, 2014). During the 
conduction of this study (2018) the Colony had 
115 members, but currently (May 2023) it has 63.

2.2. Data collection

We conducted systematic interviews with 
fishers associated with the Colony Z-04, with the 
application of a structured questionnaire (Table 1). 
The interviews took place between August and 
October 2018. This research was supported by the 
president of the Colony, who provided registration 
data of all members, including full name and 
contact (residence and telephone). The selection 
criterion considered the experience of fishers in the 
region, selecting only those with a long history of 
fishing activities (more than 20 years), sufficient to 
cover periods before and after the construction of 
Lajeado Dam.

To approach and interview the fishers, this 
research followed methodology widely applied 
in ethnobiological and social studies concerning 
ethical issues (e.g., Cetra & Petrere Junior, 
2001; Silvano et al., 2006; Hallwass et al., 2013; 
Catelani  et  al., 2021), and the research protocol 
followed the main guidelines of the Declaration of 
Helsinki for research with humans. Each fisher was 
invited separately to participate in the research, and 
the decision to collaborate was voluntary. The fishers 
who agreed to participate signed a free and informed 
consent term. We first explained the objectives of the 
research and its relevance for fisheries management. 
We also clarified that participants would remain 
anonymous, and that data collected would be used 
to support scientific investigations and knowledge 
dissemination. The interview was conducted always 
by the same investigator (M.A.A.S.), and occurred 
individually at the home of each fisher.

The structured questionnaire contained 
3 sections: A) Profile; B) Fishing activity; C) Dam 
effects (Table  1). Section A included questions 
about basic aspects of artisanal fishers: gender, 
birthplace, residence, age, and level of education. 
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Section B included questions about aspects of 
the fishing activity: the importance of fishing as 
a source of income, the experience of fishers, and 

hereditary aspects. Section C assessed the interaction 
between the fishing activity and the impoundment: 
fishing sites, gears, transport, effort (fishing days/

Table 1. Structured questionary used to interview artisanal fishers.
Questions Answers

PART A. Fisher’s profile
Age:
Gender: () man () woman
Birthplace:
Residence (city):
Formal education: () never studied

() primary () incomplete () complete
() high school () incomplete () complete
() college () incomplete () complete
() postgraduate

PART B. Fishing activity
Is fishing your main activity? () yes () no
How many years have you been in the fishing activity?
Have you fished before the construction of Lajeado Dam? () no () yes - How many years have you fished?
Have you fished after the construction of Lajeado Dam? () no () yes - How many years have you fished?
Have your parents worked as fishers? () yes () no
Have your descendants worked as fishers? () yes () no
PART C. Dam effects
Main fishing sites: Before: () Dam to Porto Nacional, () Porto Nacional to 

Brejinho de Nazaré, () Upstream Brejinho de Nazaré, 
() another site:
After: () Dam to Porto Nacional, () Porto Nacional to 
Brejinho de Nazaré, () Upstream Brejinho de Nazaré, 
() another site:

Fishing gears? Before: After:
Transport used for fishing? Before: () wooden canoe, () aluminum boat, () row, () 

outboard engine, () no transport, () other:
After: () wooden canoe, () aluminum boat, () row, () 
outboard engine, () no transport, () other:

Fishing days per month? (estimate) Before: After: () do not know
Group working? Before: () no () yes – how many:

After: () no () yes – how many:
() do not know

Family engagement? Before: () no () yes – how:
After: () no () yes – how:
() do not know

Time spent with fishing/month? () increase after dam construction, () decreased after 
dam, () no change, () do not know

Financial costs with fishing? () increase after dam construction, () decreased after 
dam, () no change, () do not know

Income obtained with fishing? () increase after dam construction, () decreased after 
dam, () no change, () do not know

How do you feel about your profession? Before: () satisfied, () dissatisfied, () would abandon if 
had an alternative
After: () satisfied, () dissatisfied, () would abandon if 
had an alternative

What the construction of Lajeado Dam has caused to the fishing 
activity?

Damage: () weak () moderate () strong
Benefit: () weak () moderate () strong
No effect ()

What the construction of Lajeado Dam has caused to your well-
being and your family?

Damage: () weak () moderate () strong
Benefit: () weak () moderate () strong
No effect ()



5 The effects of river… 

Acta Limnologica Brasiliensia, 2023, vol. 35, e15

month), group working, family engagement, level 
of satisfaction with the profession, costs, income, 
and the perception of how the dam affected fishing 
activities and fisher’s well-being (individual and 
their family).

2.3. Data analysis

To characterize fisher’s profile, we calculated 
the percentage of respondents regarding gender, 
birthplace, residence, and level of education; we 
also calculated their average age (minimum and 
maximum). To characterize fishing activities, we 
calculated the percentage of respondents who 
have artisanal fishing as their main activity, the 
average (minimum and maximum) number of 
years involved in artisanal fishing (overall, before 
and after the impoundment), and the percentage of 
respondents whose parents were fishers and whose 
descendants are fishers.

To assess the effects of the dam on artisanal 
fishers, we calculated the percentage of responses 
in relation to fishing sites, gears, transport, group 
working, and family engagement before and after 
the impoundment. Statistical differences were 
investigated for sites, gears, and transport between 
periods, using Chi2 tests in the software Past 
2.17 (Hammer et al., 2001). We also investigated 
the perception of artisanal fishers regarding 
changes in fishing effort (time), costs and income, 
calculating the percentage of respondents who 
indicated increase, decrease or no change. To assess 
the perception of fishers about the effects of the 
dam on fishing activities and their well-being, 
we calculated the percentage of respondents who 
felt damaged, benefited or indifferent about the 
changes, considering a scale of effects: weak, 
moderate and strong. Finally, we assessed their level 
of satisfaction with their profession by calculating 

the percentage of (i) respondents in each satisfaction 
level (low, partial or high), and (ii) respondents that 
manifested the desire to abandon this profession.

3. Results

We interviewed 30 fishers in this study, 
28 men and two women. Table 2 provides basic 
information about the fishers and their experience 
with artisanal fishing. All respondents reside in 
Porto Nacional, Tocantins, and most declared 
their birthplace as Tocantins State (27 individuals, 
90%). Most fishers reported incomplete primary 
education (27 individuals, 90%), and almost all 
(29 individuals, 96.7%) declared artisanal fishing 
as their main activity. Twenty-two (73.3%) declared 
that their parents were fishers, while 17 (56.7%) 
reported that their descendants are fishers.

They were 53 years-old on average, with 
experience in artisanal fishing of 41 years (23 years 
before, and 17 years after the impoundment). 
Regarding fishing effort (average days/month), 
they reported 14 days before and 17 days after the 
impoundment. Most fishers work in group (two 
or more people), and involve family members to 
aid in activities like fishing, processing, and selling. 
Fish is usually sold in urban areas (trade fairs) or 
at their homes.

Fishers reported changes in fishing sites, 
transport and gears after the impoundment 
(Figure  1), and we detected significant statistical 
differences in proportions between periods (Sites: 
Chi2 = 20.73, p < 0.0001; Transport: Chi2 = 93.71, 
p < 0.0001; Gears: Chi2 = 81.07, p < 0.0001). 
In both periods, the main fishing site was the 
section between Porto Nacional and Brejinho de 
Nazaré (Figure  1A), located in the upper stretch 
of the impoundment. However, fishers abandoned 

Table 2. Characteristics of artisanal fishers in the area affected by Lajeado Dam, Middle Tocantins River, before and 
after the impoundment. Values shown are percentages or averages (minimum – maximum).

Variables Overall
Period

Before After
Man 93.3%
Woman 6.7%
Age 53 (29 – 77)
Years of experience 41 (21 – 67) 23 (4 – 50) 17 (9 – 17)
Fishing effort (days/month) 14 (2 – 30) 17 (4 – 30)
Fishing as a main activity 96.7%
Parent as fishers 73.3%
Descendants as fishers 56.7%
Group working 70% 76.7%
Family engagement 63.3% 60%
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some sites after dam construction, including the 
downstream stretch between Porto Nacional and 
the dam (inner areas of the impoundment), rivers 
located in areas upstream (e.g., Areias, Manuel 
Alves, Santa Tereza, São Valério), and other places 
(e.g., Água Suja and Balsas rivers, and the Araguaia 
Basin). We also detected changes in fishing transport 
(Figure 1B), with a significant increase in the use of 
aluminum boats and outboard engines. A similar 
trend was observed for fishing gears (Figure 1C), 
with a reduction in the use of various gears after 
dam construction, such as pinda (a type of float), 
hand line, longline, cast net, rods and floats. On the 
other hand, the use of gill nets increased and new 
gears appeared, such as cast reels and artificial baits.

Fishers reported changes in effort, costs 
and income associated with fisheries after the 
construction of Lajeado Dam (Figure 2). Almost 
all fishers (96.6%) reported that fishing effort 
(time spent with fishing/month) and financial costs 
increased after dam construction. Most fishers also 
declared that income increased (70%), but some 
(30%) reported a decrease, absence of change, or 
could not inform about this question.

Almost all fishers (80%) reported that the 
impoundment damaged the fishing activity, while 
the rest indicated a perception of benefits (20%) 
(Figure 3A). Similarly, the majority stated that the 
impoundment damaged (83.3%) their well-being, 
while the rest perceived benefits (10%) or no 
change (6.7%) (Figure 3B). Almost all respondents 
(96.6%) felt satisfied with the profession before the 
construction of the dam (Figure 4), and no fisher 
declared intention to leave the activity if they had 
alternatives. Dissatisfaction increased after the 
impoundment (Figure  4), and 26.6% declared 
intention to leave the profession.

4. Discussion

This study examined how the construction of 
Lajeado Dam (Middle Tocantins River) affected 
artisanal fishers in the area impacted by the 
impoundment. According to the fishers, the 
impoundment changed several aspects of the fishing 
activity (i.e., sites, transport, gears, effort, cost, and 
income), and affected their well-being. In general, 
there was a wide perception of damage and an 
increase in dissatisfaction with the profession, 
indicating that, even with the higher income 
reported, working conditions have declined. 

Figure 1. Fishing sites (A), transport (B), and gears (C) 
used by artisanal fishers before and after the construction 
of Lajeado Dam, Middle Tocantins, as reported by 
interviewed fishers (n = 30). Site 1 = section between 
Porto Nacional and Brejinho de Nazaré (upper stretch 
of the impoundment); Site 2 = other sites, which include 
several rivers in the region; Site 3 = section between Porto 
Nacional and the dam (impounded area).

Figure 2. Changes in aspects of artisanal fisheries after 
the construction of Lajeado Dam, Middle Tocantins, as 
reported by interviewed fishers (n = 30). The figure shows 
the perception of fishers (% of respondents) regarding 
changes in fishing effort (time spent with fishing/month), 
costs, and income associated with fisheries, according to 
the scale: increase, decrease, no change, or not informed.
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These results are in line with patterns observed 
downstream from Lajeado Dam (Gomes, 2007; 
Alho  et  al., 2015), and follow trends observed 
in other drainages (Agostinho  et  al., 2007; 
Sant’Anna et al., 2020; D’Avilla et al., 2021), where 
the construction of hydroelectric dams induced 
significant changes to artisanal fisheries, causing 
substantial losses to fishers. Results also support 
fish fauna studies conducted in the Tocantins basin, 
which have shown drastic changes in fish richness, 
abundance and composition (Araújo et al., 2013; 

Perônico et al., 2020; Pereira et al., 2021) – which 
translate into changes in the quality of fishing 
resources.

According to our study, artisanal fishing is a 
relevant socioeconomic activity in the impounded 
area of Lajeado Dam, carried out mostly by men 
(from the Tocantins State) with a low level of formal 
education, a common pattern in Brazilian drainages 
(Petrere Junior, 1989; Camargo & Petrere Junior, 
2001; Maruyama et al., 2009; Alencar & Maia, 2011; 
Reis et al., 2022). In Brazil, inland artisanal fisheries 
have been an undervalued profession (Godinho & 
Godinho, 2003; Agostinho  et  al., 2007), which 
offer limited social and economic opportunities 
for individual development. As a result, the activity 
has been conducted by people with low levels of 
formal education, extensively excluded from the 
formal market. However, artisanal fisheries have 
played important socioeconomic roles by offering 
income and subsistence opportunities for millions 
of families around the world (Oliveira Junior et al., 
2016; Funge-Smith, 2018). Fishing activities 
in the Upper and Middle Tocantins are poorly 
known, especially within the state of Tocantins, as 
fishing was not regulated until recently (after the 
2000s; Miranda et al., 2017). There is no official 
monitoring in this region, with no information 
about catch composition and yield. It is likely that 
artisanal fishing in the region has a lower economic 
value if compared to the Lower Tocantins and the 
Araguaia Basin, where commercial, recreational 
and artisanal fisheries are relevant (Mérona et al., 
2010; Prysthon  et  al., 2022). However, fisheries 
in the Upper and Middle Tocantins are essentially 
artisanal, and they seem to have a strong social 
impact (Gomes, 2007; Garavello  et  al., 2010; 
Foschiera & Pereira, 2014). Our results confirmed 
this scenario, as almost all fishers had fishing as a 
main occupation, with a long history in the activity 
(41 years on average), encompassing moments 
before and after the construction of the dam. 
Indeed, Foschiera & Pereira (2014) reported that 
fishing has always played a role in the livelihood 
of these fishers, assuming a prominent economic 
role after its formal regulation. It should be noted 
that artisanal fishing usually have strong traditional 
roots, transmitted over generations, although our 
results showed that the engagement of fisher’s 
descendants is decreasing. This is a general trend in 
Brazil (e.g., Zappes et al., 2016; Reis et al., 2022), 
probably linked to the decline of fishing resources, 
the low income associated with artisanal fishing, 
and limited social opportunities.

Figure 3. Fisher’s perception about how Lajeado Dam 
impacted traditional fishing (A) and their well-being 
(individual and their families) (B), as reported by 
interviewed fishers (n = 30). Impact perception was 
assigned as Damaged, Benefited or No change, according 
to the scale: strong, moderate, and weak.

Figure 4. Professional satisfaction before and after 
the construction of Lajeado Dam, Tocantins River, as 
reported by interviewed fishers (n = 30).
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Artisanal fishers reported significant changes in 
the fishing activity after the construction of Lajeado 
Dam. The main fishing area was maintained (i.e., 
the upper section of the impoundment), but they 
abandoned several sites located upstream and 
elsewhere. It indicates that, after river regulation, 
fishing effort concentrated substantially in 
impounded sites close to Porto Nacional, which 
may elicit disputes and conflicts over fishing 
areas and resources. Similar patterns have been 
observed in other Brazilian drainages, where fishers 
have adapted to work in reservoirs (Okada et al., 
2005; Agostinho  et  al., 2007; D’Avilla  et  al., 
2021), changing fishing sites, target species, and 
techniques. In river systems, artisanal fisheries tend 
to use a wide variety of methods depending on the 
season, target species and the environment (Cetra 
& Petrere Junior, 2001; Hallwass & Silvano, 2016; 
Sant’Anna et al., 2020); it was verified in our study 
area before the construction of Lajeado Dam, when 
fishers used different gears and transport. After 
the impoundment, we recorded a reduction in the 
use of several gears, such as pindas, cast nets and 
longlines, equipment used to capture fish moving 
or migrating along the river channel. Although cast 
nets can be used in reservoirs to catch some specific 
fish (e.g., tilapias; Minte-Vera & Petrere Junior, 
2000; Novaes & Carvalho, 2013), its use in Lajeado 
may have been limited by fishing legislation and the 
presence of submerged structures (branches, trunks, 
macrophytes). It is worth noting the increased use of 
gillnets and motorized boats, virtually absent before 
river regulation, but currently used by almost all 
fishers. Gillnets have been widely used in reservoirs 
(Okada et al., 2005; Mérona et al., 2010; Novaes 
& Carvalho, 2013), as they are effective in lentic 
environments and capture a variety of fish species. 
The use of motorized boats is probably associated 
with the need for greater displacements across the 
impoundment, although the use of such equipment 
increases fishing costs (Ceregato & Petrere Junior, 
2003).

Most fishers declared that income increased 
after the impoundment, a fact probably related 
to the regulation of the fishing activity during the 
2000s (Miranda  et  al., 2017), which coincided 
with the construction of Lajeado Dam. Before 
that, fishing was clandestine and essentially for 
subsistence. Economic revenues emerged and 
consolidated after the impoundment (Foschiera & 
Pereira, 2014), when the profession was formally 
recognized and fishers were allowed to market fish. 
It should be noted that fisheries usually generate 

higher economic profits in river environments if 
compared to impoundments (Ceregato & Petrere 
Junior, 2003; Agostinho et al., 2016), a likely effect 
of the greater diversity of fishing resources, and the 
presence of target species with higher economic 
value (migratory fish) and large fish stocks. 
In the area impounded by Lajeado Dam, fishers 
reported substantial changes in the fishing resource 
(Foschiera & Pereira, 2014), with the decline or loss 
of highly valued stocks (Santos, M.A. unpublished 
data); moreover, about 1/3 of the interviewed fishers 
declared that income declined or remained the 
same. The increase in income must also be pondered 
with the costs associated with fishing; practically 
all fishers reported increases in the time dedicated 
to fishing and in the financial cost to maintain it, 
aspects probably linked to the professionalization 
of the activity, the acquisition of new equipment 
(e.g., gill nets, aluminum boat, outboard engine), 
and changes in fish diversity (e.g., Araújo  et  al., 
2013; Perônico et al., 2020). As a result, the higher 
income was accompanied by greater work effort and 
costs, which may not result in improvements in the 
living conditions of artisanal fishers.

In fact, there was a widespread perception that 
the impoundment affected negatively the fishing 
activity, as most fishers stated that the impoundment 
damaged artisanal fishing and fisher’s well-being. 
River damming causes large-scale environmental 
impacts, promoting profound changes in fish 
diversity and fishing resources (Agostinho  et  al., 
2016). Fish biomass and yield usually increase in 
the first years of the impoundment, but they decline 
sharply in the following years (Petrere Junior, 1996; 
Agostinho  et  al., 1999; Monaghan  et  al., 2020). 
Impacts affect mainly migratory fishes, which 
have high commercial value and are appreciated 
by artisanal and commercial fisheries (Junk et al., 
2007; Castello et al., 2013; D’Avilla et al., 2021; 
Duponchelle et al., 2020) – but decline dramatically 
in impounded areas (Loures & Pompeu, 2018; 
Pelicice  et  al., 2018; Smith  et  al., 2019). Fish 
communities in reservoirs are composed mainly of 
species with low commercial value (Agostinho et al., 
2007; Hoeinghaus et al., 2009), making fisheries 
less productive and profitable. Moreover, the 
impoundment brings other inconveniences to 
artisanal fishers, such as the loss of leisure sites 
(seasonal beaches), the excessive growth of aquatic 
plants that impair navigation and accessibility, 
the presence of submerged logs, the proliferation 
of nuisance animals (e.g., piranhas, stingrays, 
mosquitoes), algal blooms, among others – 
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phenomena commonly observed in Brazilian 
reservoirs, including Lajeado (Petrere Junior, 
1996; Agostinho et al., 2007; Mérona et al., 2010; 
Noleto  et  al., 2019). This new scenario should 
explain the increase in dissatisfaction with the 
profession, as reported by fishers. It is worth noting 
that almost all were satisfied before the construction 
of Lajeado Dam, but this percentage declined 
after river regulation, and some fishers (ca. 27%) 
manifested the desire to leave the profession.

In the absence of fishing monitoring and 
quantitative data on catches and yield, studies 
that assess the perception of the involved agents 
(i.e., fishers) represent an important approach in 
generating quali-quantitative data to understand 
fishery dynamics and socioeconomic aspects in 
scenarios of environmental change (Hallwass et al., 
2013). This information is relevant and can support 
fisheries management in rivers and reservoirs, in 
order to balance societal demands with sustainability 
goals and fisher’s needs. It is very important 
that public policies include the knowledge and 
needs of fishers in fishery management plans and 
regulations, encouraging participatory management, 
which has generated good experiences elsewhere 
(Maccord et al., 2007; Almeida et al., 2009; Batista 
& Lima, 2010). Artisanal fishers represent an 
economically and politically weak segment, usually 
ignored by authorities, but highly vulnerable to 
development policies (Bené, 2003). For example, 
the expansion of aquaculture in the Tocantins State 
has elicited conflicts among stakeholders, and some 
artisanal fishers have abandoned the profession in 
order to engage in aquaculture production; however, 
this process is very complex, with a high risk of 
failure (Agostinho et al., 2007). Similarly, policies 
to implement non-take fishing regimes (i.e., catch 
and release, cota zero), stimulated by tourism and 
sport fishing, have high potential to impact artisanal 
fishers if regulations restrict catch and sales.

In conclusion, our study collected evidence 
that the impoundment of Lajeado Dam, in the 
Middle Tocantins River, changed several aspects 
of artisanal fishing and affected the well-being of 
fishers and their families. Artisanal fishers in the 
Upper and Middle Tocantins face unfavorable 
conditions, which include impacts from dams, 
expansion of aquaculture with exotic species, large-
scale deforestation, silting, in addition to conflicts 
with other stakeholders (Pelicice  et  al., 2021). 
The weak political power of this class, especially in 
face of hydropower development, has been a rule 
in the Amazon Basin (Doria  et  al., 2018). This 

scenario is progressing fast, and reveals the need for 
better policies that explicitly consider the needs of 
artisanal fishers.
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