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Abstract: The S&o Francisco River is considered the largest river entirely within the Brazilian territory.
Its productive waters are significant for the riverside communities, which derive their livelihood from
it, through the practice of artisanal fishing along its entire length. Under the Ethnoichthyology and
Ethnoecology points of view, the fishers reveal satisfactory knowledge about fish behavior, which is
therefore applied to fishing strategies and match the scientific observations. This paper aims to
differentiate the fishing activities in the Municipality of Sobradinho, State of Bahia, from the strict point
of view of Ethno-historical knowledge of the artisanal fishers along the riverside communities of
Balneario Chico Periquito and Porto de Juacema. Twenty-four fishers have been interviewed at both
sites during the period from November 2017 to June 2018. Species richness has been calculated using
the Past software, demonstrating that the market value species thereof cited are representative.
Characterizing and knowing the fisheries scenario allows us to make contextualized analysis of the
challenges and opportunities that will ensure the future of the extractive activity and the riverside
communities in the Municipality of Sobradinho.
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Caracterizacao da pesca e percepcao dos pescadores artesanais na A.P.A.
do Lago Sobradinho, Estado da Bahia

Resumo: O Rio S&o Francisco é considerado o maior rio inteiramente em territorio brasileiro. Suas
aguas produtivas sao significativas para as comunidades ribeirinhas, que dele extraem seu sustento por
meio da pratica da pesca artesanal ao longo de todo o seu curso. Sob a perspectiva da Etnoictiologia e
da Etnoecologia, os pescadores demonstram conhecimento satisfatério sobre o comportamento dos
peixes, o qual é aplicado as estratégias de pesca e corrobora as observacgdes cientificas. Este artigo visa
diferenciar as atividades pesqueiras no Municipio de Sobradinho, Bahia, a partir do ponto de vista do
conhecimento etno-histérico dos pescadores artesanais das comunidades ribeirinhas de Balneario Chico
Periquito e Porto de Juacema. Vinte e quatro pescadores foram entrevistados em ambos os locais durante
0 periodo de novembro de 2017 a junho de 2018. A riqueza de espécies foi calculada utilizando o
software Past, demonstrando que as espécies de valor comercial citadas sdo representativas. Caracterizar
e conhecer o cenario da pesca permite realizar analises contextualizadas dos desafios e oportunidades
que garantirdo o futuro da atividade extrativista e das comunidades ribeirinhas no municipio de
Sobradinho.

Palavras-chave: conhecimento tradicional, ictiofauna, rio Sdo Francisco.

Introduction

Ethnoecology is an interdisciplinary science that navigates the boundary between the
Social Sciences and the Natural Sciences, its main objective being to understand how human
societies use and perceive the natural environment around them. Marques (2001) defines
Ethnoecology as the field of transdisciplinary (scientific) research that studies the thoughts
(knowledge and beliefs), feelings, and behaviors that mediate the interactions between the
human populations that possess them and the other elements of the ecosystems that include
them, as well as the environmental impacts that result from them.

Traditional communities, unlike industrial urban societies, take directly from nature the
resources necessary for their subsistence and sociocultural reproduction (Barros, 2012, Amaral;
Santos; Silva, 2017).

For Massena (2014), the appreciation of these cultural aspects is characterized as a
change in thinking, because traditional knowledge, which was once seen as an obstacle to
development, is now considered essential and a starting point for the same process.

The traditional knowledge includes knowledge about fish behavior, eating habits,
reproduction, and ecology, as well as vital information about how to manage, conserve, and use

these resources in a sustainable way. It is from this relationship with the environment and from
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the deep knowledge about the species and their biological cycles that the artisanal fishers build
their identities (Diegues, 2001).

In the man versus nature relationship, the understanding of the interaction between fish
and humans is the subject of Ethno-ichthyology, which considers behavioral and cognitive
aspects, seeking to understand how the knowledge, meanings and multiple uses of fish are
organized in different human groups (Marques, 1995). According to Valencio (2010), the
fishing activity constitutes a territorialized identity, because it is not only a productive activity,
but also a way of life.

Ethnoichthyological studies demonstrate that fishers exhibit detailed knowledge about
fish behavior, which is applied in fishing strategies and matches scientific observations
(Marques, 1991; 1995; Costa-Neto 2001; Santos; Alves, 2016; Santos; Santos, 2018). In Brazil,
ethnoichthyological research has been conducted focusing on fish ichthyo-taxonomy by fishers
in some regions (Begossi, Garavello, 1990; Silvano; Begossi, 2010; Batista et al., 2017).

From the perspective of Ethnohistory, this research aimed to characterize the artisanal
fishing in riverside communities in the municipality of Sobradinho, using traditional knowledge

of local fishers.

Material and Methods

Study area

The Sobradinho dam locates in the Bahian portion of the Sdo Francisco River (Figure
1), bordering the municipalities of Remanso, Santo Sé, Pildo Arcado, Casa Nova and
Sobradinho. After the construction of the dam in 1978, the lake covered an area of 4,214 km2,
causing the transfer of more than 72,000 people, with the expropriation of thousands of urban

and rural properties (Mendes, 2017).
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Figure 01: Location of the communities studied.
Juacema, Sobradinho, Bahia, Brazil.
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The study has been conducted with artisanal fishers from the city of Sobradinho-BA, at

the fish landing sites, Balneario Chico Periquito (Figure 02 A) and Porto de Juacema (Figure

02 B). fishing points considered expressive by local riverside communities.

Figure 02: A. Porto de Juacema - Sobradinho-BA. B. Balneario Chico Periquito

Photo credits: Amaral, 2017
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Data Collection

The sampling was of the intentional non-probabilistic type in which the interviewees
were pre-defined (Spata 2005, Albuquerque et al., 2014), with a minimum established age of
18 years. Through the application of a semi-structured questionnaire and recorded interviews,
information was obtained on the distribution of the ichthyological fauna, the instruments used
in fishing, and the environmental and cultural conditions in the riverside communities.

Each interview lasted an average of 30 minutes, totaling fifteen hours of recording time.
The qualitative analysis of the information was carried out through the interpretation of the
interviewees' speeches, seeking whenever possible to juxtapose the perceived model (ethno-
ecological knowledge) with the operational model (scientific knowledge) (Mourdo; Nordi,
2003). To preserve the identity of the interviewees, fictitious names were mentioned in the
speeches transcribed in this scientific article.

Identification of Species

The species were collected at fish landing points and taken for scientific identification
by specialists at the Laboratory of Fish Culture of the Instituto Federal do Sertdo
Pernambucano, campus Petrolina Zona Rural. After their identification, the fish were
taxidermized and registered as the first specimens of the Sdo Francisco River Ichthyological

Collection of the IF Sertdo Pernambucano.

Data analysis

From the perception of the interviewees, the data were analyzed quali-quantitatively,
according to the model of unification of the various individual competencies (Hays, 1976);
Marques, 1991), by which the information obtained is considered, registering the
representations of local perceptions and employing the emic approach (Sturtevant, 1964).

Incidence matrices (presence/absence) of the mentioned species were drawn up for each
collection point, with the help of Microsoft Excel. From these matrices, the Past software was
used in the statistical analysis of the information obtained. Diversity indices were used to
combine species richness and uniformity or evenness in the distribution of the informants'

citation of each species using Shannon's diversity index (H’): H ’= - ) pk x In (pk), where pk
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is the proportion of species k in the sample. The evenness of the animal species cited by the
sampled informants was calculated with the Pielou index (J°): J° = H’/H’max, where H'max is
the logarithm of the total number of animal species cited by the informants.

The similarity among the species cited in both localities was examined using the
Sorensen index, applying the formula Ss = 2a/(2a + b + ¢). To verify if there is a relationship
between the age of the interviewees and the richness of species cited by each fisher, Spearman's
Correlation (Corder, Foreman, 2009) was used, also calculated using the Past software. For all
analyses, the significance level adopted was 5% (p<0.05).

A Collector's Curve was elaborated, built with the accumulation of the number of
species mentioned by the interviewees during the study period. The Collector’s Curve allows
the assessment of how close a study comes to capturing all species in the inspected area. Colwell
and Coddington (1994) was used to estimate the richness of species scaled to the area
investigated. In addition, to determine the sampling sufficiency of animals cited, the
nonparametric richness estimators Jackknifel, Jackknife2, Bootstrap, Chao2 (with the bias
corrected formula), and ICE, were calculated by the Past software (Colwell, 2013). These
estimators used in sampling are recommended for ethnozoological studies, since they are
estimators based on incidence matrix data (presence/absence data), making it possible to
estimate the richness of the exploited species from data collected in interviews (Alves, 2012;
Santos et al., 2016). The number of species cited, equivalent to the species accumulation curve,
was also calculated by the program. These data were included in the analyses as a baseline for

comparing performance against the estimators.

Ethical and Legal Aspects

Authorization to access traditional knowledge was obtained from the Research Ethics
Committee (Opinion #2531408). At the beginning of each interview, permission was requested
from the interviewees for the recording of information by signing the Informed Consent Form

(ICF) and the Authorization Form for Image Use.
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Results and Discussion

Socioeconomic Profile

Data were collected in the period between the months of November 2017 and June 2018,
through a sampling universe of twenty-four fishers (twenty-one male and three female), with
thirteen interviewed at the Balneario Chico Periquito downstream of the dam and eleven at the
Juacema Port, located upstream.

More men were registered, which characterizes fishing as a male activity. The
participation of women was found to be directed to activities related to fish processing and
commercialization.

The age of the interviewees varies between 18 and 73 years (Table 01), with the most
representative age range between 44 and 60 years (58.4%). 100% of the interviewees said they
were children of artisanal fishers, demonstrating the vertical transmission of knowledge
(Cavalli-Sforza; Feldman, 1981). During the interviews, one fisher recalled his first contact
with fishing still in his childhood:

“My parents said that they used to take me to the river, inside a canoe. The old
man used to tie the net around my waist, but | was already in the canoe,
catching the fish that fell in. I was born and raised fishing!”” (Fisherman A, age
59).

The Spearman's Correlation showed a value equal to 0.627, proving that the older the
interviewee, the greater the quantity of species mentioned. This information shows that the
older people in the communities studied have a greater ethno-typological knowledge about the
species of the S&o Francisco River.

The information related to education also showed that the fishers have incomplete
elementary school education (59%), and in relation to monthly income from fishing, most of
the interviewees (79%) said they earned less than one minimum wage (Table 01), a reason that
has led them to look for complementary activities like farming.

It was found that about 80% of the fishers live exclusively from fishing, revealing the
importance of environmental quality and stability of fish stocks for the maintenance of this
activity, which is characterized both as a profession and as a way of life and cultural expression
(Freitas; Nogueira, 2015).
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Table 01: Socioeconomic data of the interviewed artisanal fishers (n=24) in the researched
areas (Balneéario Chico Periquito and Porto de Juacema, Sobradinho, Bahia, Brazil).

Profile Number of
interviewees

Gender
Male 12.5%
Female 87.5%
Marital status
Single 36%
Married 64%
Age
18 to 30 yo 8.3%
31to43yo 20.8%
34to 60 yo 58.4%
60+ 12.5
Monthly income
Less than 1 minimum wage 79%
Between 1 and 2 minimum | 21%
wages 70%
Above 2 minimum wages
Education
Elementary school | 59%
(incomplete) 8%
High school 33%
None

Source: study data

Species Richness

During the interviews, 17 frequently captured species were mentioned, and 7 that
became difficult to capture over time, totaling 24 species in the two collection points, all of
commercial value.

Previous studies show that the ichthyofauna of the S&o Francisco River basin is
composed of 32 families, 110 genera, and 241 species, belonging to seven orders:
Clupeiformes, Characiformes, Siluriformes, Gymnotiformes, Cypriniformes,
Sinbranchiformes, and Perciformes (Barbosa et al., 2017). Among the species listed by Barbosa
et al. (2017), 22 commercially important fishes were cited (Table 02) in the studied

communities.
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Table 02: Fish species of commercial importance for the artisanal fishermen of Balneario Chico
Periquito and Porto de Juacema, Sobradinho, Bahia, Brazil

Species Family Common | Status
name
Bagropsis reinhardti (Litken, 874) Pimelodidae Mandi Native
Brycon hilarii (Valenciennes, 1850) Characidae Matrinxa | Native
Cyprinus carpio (Linnaeus, 1758) Cyprinidae Carpa Exotic
Cephalosilurus fowleri (Hasemann, Pseudopimelodidae | Pacama | Endemic
1911)
Cichla ocellaris Cichlidae Tucunaré | Exotic
(Bloch & Schneider, 1801)
Colossoma macropomum (Cuvier, Characidae Tambaqu | Exptic
1816) i
Conorhynchus conirostris Pimelodidae Pira Endemic
(Valenciennes, 1840)
Franciscodoras marmoratus Doradidae Caboge | Endemic
(Reinhardt, 1874)
Hoplias microcephalus (Agassiz, 1829) Erythrinidae Traira Native
Leporinus elongatus (Valenciennes, Anostomidae Piau Endemic
1850) verdadeir
0
Leporinus reinhardti (LUtken, 1875) Anostomidae Piau Native
cabecudo
Leiarius marmoratus (Gill, 1870) Pimelodidae Jundia Exotic
Metynnis maculatus (Kner, 1860) Characidae Pacu Native
Oxydoras niger (Valenciennes, 1821) Doradidae Cari Native
Pachyurus francisci (Cuvier, 1830) Sciaenidae Corvina | Endemic
Prochilodus argenteus Prochilodontidae | Curimatad | Endemic
(Spix & Agassiz, 1829)
Pimelodus maculatus (Lacepéde, 1803) Pimelodidae Mandi Native
amarelo
Pseudoplatystoma coruscans (Spix & Pimelodidae Surubim | Native
Agassiz, 1829)
Pygocentrus nattereri (Kner, 1858) Serrasalmidae Piranha Native
vermelha
Pygocentrus piraya (Cuvier, 1819) Serrasalmidae Piranha Native
amarela
Salninus franciscanus (Lima & Britski, Characidae Dourado | Native
2007)
Serrasalmus brandtii (Lutken, 1875) Serrasalmidae Piranha Native
branca

Source: study data
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http://en.wikipedia.org/wiki/Marcus_Elieser_Bloch
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http://researcharchive.calacademy.org/research/ichthyology/catalog/getref.asp?id=471
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?genid=2963
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?spid=59810
https://www.fishbase.de/summary/FamilySummary.php?ID=150
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?genid=2303
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?spid=5572
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?genid=1215
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?spid=19830
https://www.fishbase.de/summary/FamilySummary.php?ID=331
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?genid=1208
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?spid=4152
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http://en.wikipedia.org/wiki/Louis_Agassiz
http://researcharchive.calacademy.org/research/ichthyology/catalog/getref.asp?id=13
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?genid=534
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?spid=5517
http://en.wikipedia.org/wiki/Bernard_Germain_de_Lac%C3%A9p%C3%A8de
http://researcharchive.calacademy.org/research/ichthyology/catalog/getref.asp?id=4930
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?genid=1837
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?spid=4524
http://en.wikipedia.org/wiki/Rudolf_Kner
http://researcharchive.calacademy.org/research/ichthyology/catalog/getref.asp?id=18871
https://www.fishbase.de/summary/FamilySummary.php?ID=686
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?genid=1837
http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatget.asp?spid=4119
https://www.fishbase.de/summary/FamilySummary.php?ID=686
https://www.fishbase.de/summary/FamilySummary.php?ID=686

The species reported as the most abundant in the fishery (Figure 03) at the Balneario
Chico Periquito were pacu (54%), curimata (50%), and red piranha (38%), respectively. In the
Juacema harbor the corresponding species were tambaqui (29%), tucunaré (25%), and red
piranha (21%). The species collected at the fish landing points were identified in the laboratory:
red piranha, white piranha, true piau, bighead piau, curimatd, tilapia, cari, mandi, hake,

tambaqui, caboge, and pacu.

Figure 03: Fish species caught in the fishery at the Chico Periquito Resort and Juacema Port
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For the community of Balneario Chico Periquito, the quantity of animals mentioned (N
= 13) was plotted on a species accumulation curve (or collector's curve). This showed a
progressive tendency to stabilization, indicating an expressive increase in the number of species
mentioned by informants from the interview carried out (Figure 04).
Figure 04: Cumulative curve of fish species mentioned by the informants of Balneario Chico
Periquito. Data recorded in the period from June 2017 to November 2018.
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Probably an increase in the number of samples can expand the possibility of
inventorying a large part of the fish species known and used by the fishermen of the investigated
community.

The highest value of the richness estimators corresponds to 26.59 (ICE), with
intermediate values of 21.64 (Bootstrap) and 25.46 (Jack 1) (Figure 05), for the thirteen
informants interviewed in this study. These indices suggest that between 72% and 88% of the
game fauna present in the area studied was effectively sampled.

Figure 05: Accumulation curve of fish species cited by the informants of Balneéario Chico
Periquito. Data recorded in the period from June 2017 to November 2018. Data regarding the
performance of the cited fish species richness estimators (ICE, Bootstrap; Jackknifel).
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In Juacema Harbor the amount of animals cited (N = 11) by the community was also
plotted on a species accumulation curve (or manifold curve). Similarly to the Community of

Balneario Chico Periquito, it also showed a progressive tendency to stabilization (Figure 06).
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Figure 06: Curve of accumulation of fish species cited by the informants of the Juacema Port.
Data recorded in the period from June 2017 to November 2018. Data regarding the performance
of the cited fish species richness estimators (ICE, Chao2, Bootstrap; Jackknifel)
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As for the richness estimators, they ranged from 27.36 (Jack 1) to 27.36 (ICE), with
intermediate values of 23.98 (Bootstrap) and 24.82 (Chao 2), for the thirteen informants
interviewed in this study. These indices suggest that between 77% and 88% of the game fauna
present in the area studied was effectively sampled.

The Shannon diversity index (H') presented the values 2.58, for the Chico Periquito Spa
and 2.85 for Juacema Port. The Pielou uniformity index (J') showed values above 0.7 in both
locations, with values corresponding to 0.87 for the Balneario and 0.90 for Porto de Juacema.
From this information it is possible to see that the species mentioned by the fishermen were
well distributed during the interviews.

According to Silva (2014), it is a more arduous path, but with effective results, to
consider in the statistics, the cultural diversity and traditional knowledge of fishing
communities, which facilitates the collection of continuous and quality data from the

perspective of fishing communities.

Similarity of species among communities

Considering the fish species mentioned in the riverine communities researched, the

similarity analysis generated by applying the Sorensen index (1948) showed a similarity of Ss
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= 0.857, demonstrating that the communities are characteristically similar, presenting

considerable overlap of species.

Scarcity of Species

The disappearance of native species from the S&o Francisco River basin has caused great
concern for riverbank families that survive exclusively on fishing. Through the ichthyofaunal
survey conducted by this research, 10 fish species of representative commercial value were
cited (Table 03).

Table 03: Most scarce fish species at the Chico Periquito Resort and Juacema Harbor,
Sobradinho, Bahia, Brazil

. Family Sl Status
Species name

Brycon hilarii (Valenciennes, 1850) Characidae Matrinxd | Native
Cephalosilurus fowleri (Hasemann, Pseudopimelodidae | Pacama | Endemic
1911)
Conorhynchus conirostris Pimelodidae Pird Endemic
(Valenciennes, 1840)
Salninus franciscanus (Lima & Britski, Characidae Dourado | Native
2007)
Leiarius marmoratus (Gill, 1870) Pimelodidae Jundid Exotic
Pachyurus francisci (Cuvier, 1830) Sciaenidae Corvina | Endemic
Pseudoplatystoma coruscans (Spix & Pimelodidae Surubim | Native
Agassiz, 1829)
Prochilodus argenteus Prochilodontidae | Curimatad | Endemic
(Spix & Agassiz, 1829)

Source: study data

In addition to the fishes presented in the table, the species Cari-fofo and Cari Xique-
xique were also mentioned by the fishermen. It was not possible, from the description of the
ethnospecies, to identify them taxonomically. During the interview, one of the interviewees

commented on the disappearance of some species:

“After the Pird was the matrinxd, after the matrinxa was the pocaméo, because
he is a locado fish. Cruvina was no longer caught at all, it stayed in the pira
area, now some are already appearing, | don’t know if it was repopulated, like
they call it... now this fish is in total extinction. (Fisherman B, 54 years old).
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The species that became scarcer, as mentioned by the fishermen, were in sequence the
Pir4, the Surubim, and the Dourado. This information corroborates with the studies by Freitas
and Nogueira (2015), about artisanal fishing and the fishing stock in the Sdo Francisco River
canyon, where these species were also listed by fishermen as the ones that have become rarer
in recent years. In the transcription of the speech of a fisherwoman interviewed in the Juacema

Port it is possible to perceive the difficult contact fishermen have with one of these species:

"Around here there is no pira, there is no pird, there is no pira. | don't think |
have ever seen a pird. Have | ever seen a pird? (Fisherwoman A, 33 years old).

The curimatd is reported to be overfished by fishermen working in the lake of
Sobradinho. Although it is one of the most abundant species in the fishing activity downstream
of the dam (Chico Periquito resort), according to local ethno-historical knowledge, the curimata
stock upstream is practically inexpressive. This fact is probably associated with the
modification of the natural habitat caused by the damming of the river. A similar situation
occurs with the pacu species, which despite being the most captured species downstream of the
dam, was not mentioned by any of the interviewees at the Juacema port.

The non-occurrence of these species may be associated with feeding and the
modifications caused in the riverbed. Casé et al. (2016), state in their study that the modification
in the river condition, of a lotic environment, where the waters present constant unidirectional
movement, with large, accumulated water volume, influences the species that live in that
environment and as a result changes occur in water quality and food availability in the food

web. This possibility is also perceived in the fisherman's speech:

"Each one has a wisdom. It's because for my wisdom, that for us here it's over
because | think that it's a freshwater running fish, in my wisdom...They closed
the river and the fish sought running waters higher up, because in my
knowledge, up there they still catch Pira in Pirapora, they catch these types
of fish that I'm saying..." (Fisherman C, 62 years old).

Fishing Techniques

The instruments commonly used (Figures 07 A, B, C, and D), according to the
fishermen, are hooks, waiting nets, tarrafa, longline, harpoon, traps, and the gill net. The
equipment and utensils used in fishing differ in the two locations, due to the dynamics of the

lake environments. In Porto de Juacema, where the extractive activity is carried out in the waters
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of Lake Sobradinho, fishing is characterized using the waiting net, due to the lentic dynamics
of the dammed water. At Balneério Chico Periquito, the tarrafa is the most used fishing gear.
Longline fishing occurs simultaneously in both places, due to the capture of piranha, one of the

most abundant fish in the region.

Figure 07: (A) Hook, (B) Tarrafa, (C) Rede de espera e (D) Espinhel - Piranha line

Photo credits: Amaral, 2018

Between November and February, the Piracema period, fishing is carried out using
hooks, as this corresponds to the reproductive period of the native fish species of the Sé&o
Francisco river basin. During this period, IBAMA Ordinance No. 50, of November 5, 2007,
prohibits fishing, of any category, modality and gear, up to one thousand meters upstream and
downstream of dams of hydroelectric power plant reservoirs, waterfalls and rapids (Brasil,
2007).

Figure 08 shows the intensity of use of fishing gear in the two communities studied,
demonstrating both the greater use of hook-and-line, the characterization of gillnetting in the

Juacema harbor, and the intensity of tarrafa use in the Chico Periquito Resort.
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Figure 08. Fishing gear used by the communities of Balneario Chico Periquito and Porto de
Juacema
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Rede de espera 46%| 75 %

T T T T T 1
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As for the type of boat, small motorboats (70%) or rowing boats (30%) are used (Figure
09 A and B), which according to the definition of artisanal fishing described in Law 11.959/09,
which provides for the National Policy of Sustainable Development in Aquaculture and

Fisheries, represents one of the characteristics of this activity.

Figure 09: (A) Canoes moored at Balneario Chico Periquito (B) Boat at Juacema

Photo credits: Amaral, 2018
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Territorial conflicts and ruptures in artisanal fisheries

According to the fishermen interviewed, the expansion of irrigated agriculture in the
region has led in recent years to the expropriation of riverside families from their lands and the

privatization of islands. In the report of one of the fishermen these modifications are perceived:

"You get there and the islands are all fenced off. Then the guys go there, buy
two plots of land on the edge of the river, clear the land, leave it clean and
build a few boats there, just for the family to spend two days at leisure. Make
a ramp to take down a speedboat, a jet-ski, that's it? Put up an electric fence"
(Fisherman D, 42 years old).

Territorial disputes are also associated with the occupation of the margins of the dam
by the development of fish farming in the region and the market for the outflow of the fish. For
the fishermen: "the fish stopped circulating, because now there are the farmed fish" (Fisherman
E, 52 years old).

A similar situation was observed by Oliveira (2008) in the community of artisanal
fishermen from Povoado Resina, in Brejo Grande, state of Sergipe, where the majority of the
fishermen present an almost radical opposition to the pisciculture activity, mainly considering
the activity as an invasion of traditional territories and fishing areas of the communities

During the informal conversations provided by this study, no indication of rivalry
between the fishermen of the two localities was registered: "The river is a common good and

has fish for everyone" (Fisherman F, 49 years old).

Environmental Impacts

Regarding environmental impacts, the communities point out problems related to
interference in the productive chain of fisheries generated by the advance of agribusiness in the
region. The deforestation of the riparian forest and large areas near the river, as well as the
expropriation of riverside dwellers to make way for agricultural activities, intensified these
impacts on the communities.

According to the opinion of one of the fishermen interviewed, deforestation has caused
the reduction of fish shelters, environments that are favorable for the reproduction of species.

"The fish inside the wood, inside their habitat, it is difficult to harvest them,

right? That it is protected. This deforestation there for agriculture, for fish
was one of the worst factors. (Fisherman F, 46 years old).
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Associated with the development of agricultural activities is the excessive use of
agrochemicals that are carried to the river by leaching, contaminating the water and directly
impacting the fish and the local people. Studies on the impact of agrochemicals on fish expose
the problems caused by exposure of carp, catfish and catfish to agrochemicals, attesting that the
biochemical changes generated in these animals, such as reduction in glycogen and muscle
glucose and increase of these parameters in the liver is a common stress response in fish to

contact with polluting substances (Capatii; Baldisseratto, 2009),

"I think that the poison killed a lot of baby fish. I think that for me it was what
hurt the most. Throwing poison there every day, it wasn't per month, it was
every day, then the water would come and cover everything, it would leave
that old cream, like a flame, that foam of poison...Then the fish couldn't
survive!" (Fisherman G, 53 years old).

The management of fish waste is still a problem to be solved in the communities. The
incorrect disposal of fish guts and byproducts can generate serious impacts to the ecosystem.
Sipalba-Tavares et al. (2008) state that the disposal of waste in water resources generates a
significant increase in the concentration of phosphorus and nitrogen, as well as a decrease in

the concentration of dissolved oxygen, which is essential for the maintenance of aquatic life.

"To this day we don't have a waste disposal for fish waste. They say that one
drop of fat contaminates 14,000 liters of water. Now imagine tons and tons of
fish waste that we open and throw there because there is no collection, no use
for it. Itis useful, but there is no way to use it. Biodiesel can be a help through
these fats, collected in the region, in the whole river, because it would stop
polluting the river. We "pollute” ourselves, because there is no way to absorb
that garbage". (Fisherman H, 40 years old).

Final Considerations

The city of Sobradinho concentrates a significant number of fishermen in the region of
the Séo Francisco Valley who have symbolized the struggle and resistance over the years. Even
with the expropriation of thousands of people, caused by the formation of the Sobradinho lake,
originated by the construction of the hydroelectric dam, the remaining riverside communities
have continued to draw their sustenance from the dammed waters.

The biggest problem registered in this study is the increasing scarcity of commercially

important fish species, driven by the modification of the ecosystem and the impacts generated
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by agriculture and the rainfall regime in recent years. In the midst of these difficulties, the
riverside communities preserve a great cultural heritage about artisanal fishing.

The knowledge accumulated and passed on by generations allows them to master with
skill the art of fishing and the characteristic knowledge of nature, such as fish species, the
reproductive aspects of these animals, their location in the water column, and feeding habits.
This knowledge has also been responsible for the conservation of species and the preservation
of the environment, since, in the fisherman's view, the river represents for him the extension of
his "being".

The information about fishing obtained through the traditional knowledge of the
communities studied is fundamental to support the management of local natural resources.

Characterizing and getting to know the fishing scenario allows us to make a
contextualized analysis of the challenges and opportunities that will guarantee the future of the

extractive activity and the riverside communities of the municipality of Sobradinho.
References

ALBUQUERQUE, U. P., CRUZ DA CUNHA, L. V. F., LUCENA, R. F. P., ALVES, R. R. N.
(eds.). Methods and Techniques in Ethnobiology and Ethnoecology. Springer Protocols
Handbooks. 480p., 2014.

ALVES, R. R. N., Relationship between fauna and people and the role of ethnozoology in
animal conservation. Ethnobiology and Conservation, v. 1, p. 1- 69, 2012. Disponivel em:
https://ethnobioconservation.com/index.php/ebc/article/view/20. Acesso em 14/9/2021.

AMARAL, D. F.; SANTOS, C. A. B.; SILVA, T. A. Aspectos socioambientales de la
pesqueria artesanal brasilefia: un enfoque de las literaturas. Revista Contribuciones a las
Ciencias Sociales, (octubre-diciembre 2017). Disponivel em:
http://www.eumed.net/rev/cccss/2017/04/pesqueria-artesanal-brasil.html. Acesso em:
04/10/2021.

AMOROZO, M. C. M.; Viertler. R. B. A abordagem qualitativa na coleta e analise de dados
etnobotanicos. In: Albuquerque, U. P.; LUCENA, R. F. P.; CUNHA, L. V. F. C. (eds) Métodos
e técnicas na pesquisa etnobotéanica. Sdo Paulo: UNESP, 2008. pp. 73-91.

BARBOSA, J. M. et al. Perfil da ictiofauna da bacia do rio Sdo Francisco/Profile of the fish
fauna of the Sdo Francisco river basin. Acta of Fisheries and Aquatic Resources, v. 5, n. 1,
p. 70-90, 2017.

BARROS, F. B. Etnoecologia da Pesca na Reserva Extrativista Riozinho do Anfrisio — Terra
do Meio, Amazonia, Brasil. Revista de Antropologia, v.4, n.2, 2012.

ofeM Id on Line Rev. Psic. V.20, N. 81 p.1-21, Maio/2026 - Multidisciplinar. ISSN 1981-1179
Edicdo eletrdnica em http://idonline.emnuvens.com.br/id



http://idonline.emnuvens.com.br/id
http://www.springer.com/series/8623
http://www.springer.com/series/8623
https://ethnobioconservation.com/index.php/ebc/article/view/20
http://www.eumed.net/rev/cccss/2017/04/pesqueria-artesanal-brasil.html

BRASIL. Portaria Ibama n° 50, de 5 de novembro de 2007

BRASIL. Lei 11.959 de junho de 2009. Politica Nacional de Desenvolvimento Sustentavel na
Aquicultura e Pesca.

BATISTA. L. P. P.; PAULA, E. O.; BATISTA, T. P. P.; SILVA, E. V. Educagdo ambiental
indigena na etnia Jenipapo-Kaninde, Ceara. In: Vieira, T. F. et al. Educa¢do ambiental em
comunidades tradicionais (Orgs.), Mossor6: EDUERN, 2017. p. 70-76.

BEGOSSI, A.; GARAVELLO, J. C. Notes on the ethnoichthyology of fishermen from the
Tocantins River (Brazil). Acta Amazonica, v. 20, p. 341-351, 1990.

CASE, M. SOUZA, S. M. L.; SILVA, T. A. Comunidades planctonicas em reservatorios do
submédio S&o Francisco. In Anais: Ecologia e Biodiversidade do Semiarido Nordestino. V. II,
ed. Oxente. Paulo Afonso, 2016.

CAPATTI, C. E.; GARCIA, L. O.; BALDISSEROTTO, B. Uma importante revisdo sobre o
impscto de agroquimicos da cultura de arroz em peixes. Revista Biota Neotropica. v. 9. 2009.

CAVALLI-SRORZA, L. L.; FELDMAN, M. W. Cultural Transmission and Evolution.
Princeton University, 1981, 388 p.

CHAO, A. Non-parametric estimation of the number of classes in a population. Scandinavian
Journal of Statistics 11: 265-270, 1984.

COSTA NETO, E. M. A cultura pesqueira do litoral norte da Bahia: Etnoictiologia,
desenvolvimento e sustentabilidade. Salvador: Ed EDUFBA; Macei6. 159 pp. 2001.

CORDER, G. W. FOREMAN D. I. Nonparametric Statistics for Non Statisticians. New
Jersey: John Wiley and Sons, Inc. 2009.

COLWELL, R. K.; CODDINGTON, J. A. Estimating terrestrial biodiversity. Phil. Trans. R.
Soc. Lond. B, 1994.

DIEGUES, A. C. S; ARRUDA, R. S. V. Saberes Tradicionais e Biodiversidade no Brasil.
Brasilia: Ministério do Meio Ambiente. Sdo Paulo: USP, 176p. 2001.

FREITAS, L. O.; NOGUEIRA, E. M. S. A pesca artesanal e o estoque pesqueiro no canion do
rio S&o Francisco, Nordeste do Brasil. Anais do V Workshop rio Sdo Francisco: Cultura,
identidade e desenvolvimento — Novos olhares sobre o semiarido. 2015

HAYS, T. E. Na empirical method for the identification of covert categories in Ethnobiology.
American Ethnologist, v.3, p.485-507,1976.

LATINI O.A.; PETRERE M.JR. Redution of a native fish fauna by alien species: an example
from Braslian fresh-water tropical lakes. Fish Management Ecology, v. 11, n. 2, p. :71-79.
2004.

oV/ Id on Line Rev. Psic. V.20, N. 81 p.1-21, Maio/2026 - Multidisciplinar. ISSN 1981-1179
Edicdo eletrdnica em http://idonline.emnuvens.com.br/id


http://idonline.emnuvens.com.br/id

LUDWIG, J. A.; REYNOLDS, J. F. Statistical Ecology: A Primer on Methods and Computing.
Wiley, New York, 85-106. 1988

MARQUES, J. G. W. Aspectos ecoldgicos na etnoictiologia dos pescadores do complexo
estuarino-lagunar de Mandal Manguaba, Alagoas. Tese de Doutorado, Instituto de Biolgoia,
UNICAMP, Campinas (SP). 285pp., 1991.

MARQUES, J.G. W. 1995. Pescando pescadores: etnoecologia abrangente no baixo S&o
Francisco. NUPAUB. Sao Paulo.250 pp.

MARQUES, J. G. W. Pescando Pescadores: Ciéncia e Etnociéncia em uma Perspectiva
Ecoldgica. 22 ed. Sdo Paulo, 2001.

MASSENA, F. S.; RAMOS, F. L.; TREVIZA, D. P., WIBELINGER, L.M. Etnoictilogia dos
Pescadores artesanais da Vila de Cachoeira, llheus —-BA. Rev. Bras. Eng. Pesca. 7 (n): 32 —
44p., 2014. ISSNe 2175-3008.

MENDES. E. Sobradinho: 40 anos da promessa ao vazio. Em Barrando Barragens: O inicio
do fim das hidrelétricas. Ed. SABEH, Paulo Afonso, 2017.

MOURADO, J. S.; NORDI, N. Etnoictiologia de pescadores artesanais do estuario do rio
Mamanguepe, Paraiba, Brasil. B. Inst. Pesca, Sdo Paulo, 29 (1): 9-17, 2003.

OLIVEIRA, T. R. A. Peixes, Gentes e Territérios Tradicionais no Submédio e Baixo Séo
Francisco: uma discussdao com base na Nova Cartografia Social dos Povos e Comunidades
Tradicionais do Brasil, in Revista Ouricuri/Universidade do Estado da Bahia— UNEB. Ndcleo
de Estudos em Povos e Comunidades Tradicionais e A¢des Socioambientais — NECTAS. (Org.
Juracy Marques e Eliane Maria de Souza Nogueira). Paulo Afonso: Fonte Viva, 2009.

RAHEL F.J. Homogenization of fish faunas across the United States. Science 288: 854- 856,
2000.

SANTOS, C. A. B.; LIMA, J. R. B. Estudo Etnozooldgico: o comércio de produtos de origem
animal utilizados como produtos farmacoldgicos nas cidades de Paulo Afonso-BA e Delmiro
Gouveia-AL. Ouricuri 1(1): 115-128, 2009.

SANTOS, C. A. B.; NOBREGA ALVES, R. R. Journal of Ethnobiology and Ethnomedicine
(2016) 12:1 DOI 10.1186/513002-015-0076-5.
https://ethnobiomed.biomedcentral.com/track/pdf/10.1186/s13002-015-0076-5.pdf.

SILVA, A. P. Pesca artesanal brasileira. Aspectos conceituais, historicos, institucionais e
prospectivos/ Adriano Prysthon da Silva — Palmas : Embrapa Pesca e Aquicultura, 2014,

Kéatia Silva de Souza Santos and Carlos Alberto Batista Santos, 2018. “Ethnoichthyology
of artisanal fishers from nossa senhora island in the

lower middle part of the sao francisco river”, International Journal of Development Research,
8, (10), 23456-23461.

o[58 Id on Line Rev. Psic. V.20, N. 81 p.1-21, Maio/2026 - Multidisciplinar. ISSN 1981-1179
Edicdo eletrdnica em http://idonline.emnuvens.com.br/id


http://idonline.emnuvens.com.br/id
https://ethnobiomed.biomedcentral.com/track/pdf/10.1186/s13002-015-0076-5.pdf

SIPAUBA-TAVARES, L. H.; ALVAREZ, E.J.S.; BRAGA, F.M.S. Water quality and
zooplankton in tanks with larvae of Brycon orbignyanus (Valenciennes, 1949). Brazilian
Journal Biology, 2008, 68(1): 77-86

What can be learned from fishers? An integrated survey of fishers’ local ecological knowledge
and bluefish (Pomatomus saltatrix) biology on the Brazilian coast Renato Azevedo Matias
Silvano ¢ Alpina Begossi. Hydrobiologia (2010) 637:3-18 DOI 10.1007/s10750-009-9979-2

SORENSEN, T. A method of establishing group of equal amplitude in plant sociology based
on similarity of species content and its application to analyses of the vegetation on Danish
commons. Biologiske Skrifter 5: 1-34, 1948.

SPATA, A. V. Métodos de Pesquisa: ciéncias do comportamento e diversidade humana. LTC,
Rio de janeiro, RJ. Brasil, 2005.

STURTEVANT, W. C. Studies in ethnocience. American Anthropology, v.66, n.3, p.99.1964.

SIMBERLOFF D.; Confronting introduced species: a form of xenophobia? Biological
Invasion,5: 179-192, 2003.

VALENCIO, N. Conflitos ambientais no Velho Chico: o modus operandi da
desacreditacdo publica da pesca artesanal. In: ZHOURI, Andréa; LARSCHEFSKI, Klemens
(Org.). Desenvolvimento e conflitos ambientais. Belo Horizonte: UFMG, 2010. p. 202-223.

[ J

Recebido: 03/03/2026; Aceito: 19/03/2026; Publicado: 31/05/2026

Id on Line Rev. Psic. V.20, N. 81 p.1-21, Maio/2026 - Multidisciplinar. ISSN 1981-1179
Edicdo eletrdnica em http://idonline.emnuvens.com.br/id


http://idonline.emnuvens.com.br/id

