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ABSTRACT

Ethnoichthyology has been highlighting in several regions of the world, due to the collaboration of
studies that seek to understand the traditional or local ecological knowledge about different uses and
meanings of fish among different human groups. Therefore, we present a systematic review of the
literature concerning the current situation of ethnoichthyological studies in Brazil. We examine the
temporal and spatial citation trends in Brazil, as well as who are the research actors and the thematic
areas covered in the articles. In all, 177 published articles related to the topic were found in Brazil.
The number of published articles increased significantly in time, with most studies concentrated in
the Northeast Region of the country (44.4%), especially in the state of Bahia (16.8%). The types of
aquatic environments include both marine and freshwater, such as sea (46.3%) and rivers (70.2%). The
articles mainly rely on the collaboration of artisanal fisherman (74.3%). The topic most frequently
addressed in the studies was bio-ecological aspects of fish (33.8%). On the other hand, studies on
morphological aspects (2.7%) represented the less frequently among the thematic areas. We concluded
that ethnoichthyology is increasing significantly in Brazil. However, some issues needed to be better
understand, especially the knowledge of the recreational fishermen, the morphological aspects of the
fish species by local fishermen and there are few studies in South and Midwest in Brazil, which will

indicate the future efforts to improve the species conservation and the resource management.
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SIGNIFICANCE STATEMENT

Ethnoichthyology has been emerging in several regions around the world in an attempt to understand the
different uses and meanings of fish. We realized a systematic review of the literature concerning the current
situation of ethnoichthyology in Brazil. We recorded a significantly temporal increase in the number of published
papers and they are concentrated in the Northeast of Brazil. However, little studies have been realized on fish
morphological aspects. As a recommendation, emphasis should be applied on understand the knowledge of the
recreational fishermen and the morphological aspects of the fish species by local fishermen. Thus, we hope that
it will serve as support for researchers, professors, students and stakeholders in future projects that involve

interactions between men and fish.

INTRODUCTION

Ethnoscience is a very useful approach for under-
standing the knowledge that human communities has
about the environment where they live (Ramires and
Barrella 2004). Among the different areas of ethno-
science is ethnozoology, which aims to study the dif-
ferent types of interactions between people and fauna
throughout history (Alves and Souto 2015). Thus,
ethnoichthyology, a subdiscipline of ethnozoology, has
been emerging in several regions around the world
(Castillo et al. 2018; Jdcome-Negrete 2012; Olar-
inmoye and Olarinmoye 2013; Ruiz-Velasquez et al.
2017) in an attempt to understand the different uses
and meanings of fish, especially the cognitive and be-
havioral aspects of interactions, in different human
groups (Costa-Neto et al. 2002; Marques 2012).

In this way, the first studies with an ethnoichthy-
ological approach were carried out by Morrill (1967)
and Anderson Jr. (1967). Morrill’s (1967) article ad-
dressed fishermen’s knowledge of the ecological, taxo-
nomic, behavioral and toxicological aspects of marine
fish in St. Thomas, Virgin Islands. Morrill’s used
the term “ethnoichthyology”, following the model of
ethnobotanical studies (Marques 2012). In addition,
Anderson Jr. (1967) evaluated the nomenclature and
taxonomy of fish used by Hong Kong fishermen using
ethnographic tools aimed at studying the classifica-
tion of items, language events and thoughts. This
was due to the influence of increased anthropological
studies directed at the native classification and termi-
nology systems of his time. Since then, both studies
have become references for ethnoichthyologists world-
wide.

As a consequence, in Brazil, ethnoichthyology be-
gan to stand out in the mid-1970s. The seminal pa-
per was published by Maranhao (1975) on which him
evaluated the decision to navigate, the classification
of the tides and the identification of the productive
fishing areas by fishermen from the community of
Icarai, Ceara. This research became innovative for
Brazilian ethnoichthyologists. However, only since
the early 1990s has ethnoichthyology increased sub-
stantially (Marques 2012). In particular, it has been
driven by Begossi and Garavello (1990), who analyzed

the criteria for the classification and use of fish by fish-
ermen in the middle Tocantins River.

Ethnoichthyology has been considered by some
Brazilian scientists as a new line of research that has
been gaining prominence in the country (Alves and
Souto 2011; Silvano 2013). In addition, this subject
has been contributed significantly to the management
of fisheries resources and to improve the implementa-
tion of the fisheries management plans (Begossi et al.
2011, 2012; Medeiros et al. 2018; Silvano and Valbo-
Jorgensen 2008). This is especially true for generating
relevant information regarding the ecological and bi-
ological aspects of fish species, both in marine and
freshwater environments throughout Brazil (Silvano
2013).

For that matter, Brazil is a country with a rich bi-
ological and cultural diversity, a favorable scenario for
the study of the relations between people and animals
(Alves and Souto 2011). However, ethnoichthyology
studies in the country are still recent and are concen-
trated in a few regions (Alves and Souto 2011; Silvano
2013). In addition, much of the information surround-
ing this ethnoscience is still inconsistent, making it
difficult to assess the increase achieved over the past
few years, as well as the obstacles faced. Making it
necessary to conduct a study that answers such ques-
tions, as it will contribute to the development of fu-
ture studies, demonstrating the main thematic areas
employed and how studies in the area are established,
in addition to pointing out which regions are less at-
tended, thus directing researchers to new study ar-
eas, which will be able to generate new information
referring to fish species from different aquatic environ-
ments and describe the different ways of using fishing
resources by local human populations.

Given the gaps highlighted above, the purpose of
this paper was to perform a systematic literature re-
view to evaluate the current situation of ethnoichthy-
ology in Brazil and, in addition, to direct future re-
searches. Specifically, we intend to answer the follow-
ing questions: i) What is the temporal trend in the
publications on ethnoichthyology studies in Brazil? ii)
How is the number of publications distributed among
the different regions of Brazil? iii) What types of
aquatic environments have been studied? iv) Who are
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the research actors? and v) What are the thematic
areas covered in the articles?

MATERIAL AND METHODS

Search strategy

In February 2020, a systematic review with a
keyword-driven approach was performed using the
databases of the following platforms: Google Scholar
(scholar.google.com.br), Scopus (scopus.com), Co-
ordination of Superior Level Staff Improvement
(CAPES Periodicals); and Web of Science (apps-
webofknowledge), searching for all publications that
addressed the topic of “ethnoichthyology in Brazil”.
On the Web of Science and Scopus platforms, the
search terms in the ”Topic” field were as follows:
(Brazil*) AND (etnoichthyol*) AND (fish*) AND
(knowledge) AND (ethnotaxonomy), and the period
in which the publications were searched from January
1990 (the decade of the first publication in Brazil) to
February 2020. While for searches with the CAPES
Periodicals and Google Scholar platforms, the fol-
lowing search terms were used in Portuguese: eth-
noichthyology, fisherman ethno-knowledge, fish eth-
nobiology, fisherman’s perception in Brazil, local eco-
logical knowledge of fisherman, knowledge of Brazilian
fisherman, and ethnotaxonomy of fish in Brazil. The
terms fisherman and fisherwoman were also tested in
combination with the keywords.

In addition, we used the All Databases level to
maximize the number of studies available in the
databases (e.g., all environment types, all regions, and
all types of publications). All database searches may
include not only journal articles but also other types
such as conference papers and book chapters. This
resulted in an initial pool of 556 publications (Figure
1). Then, we refined the search by removing dupli-
cates. This step produced 442 publications (Figure
1). After this, we screened the abstracts to identify
whether the publication met our criteria.

Selection criteria

Non-related articles with ethnoichthyology in
Brazil were excluded based on the title, abstract, or,
if necessary, after a careful reading of the entire text.
Previous reviews and meta-analysis, publications in
the format of congress abstracts, course completion
papers, dissertations and theses were excluded. Sub-
sequently, we reviewed the full text of 294 studies
(Figure 1). Some publications were excluded in sub-
sequent steps if they did not meet our three criteria
as follows: a) the article should fit the concept of
ethnoichthyology defined by Marques (2012), which
states that “ethnoichthyology is the study of the cog-

nitive and behavioral knowledge of the human popu-
lation on the various uses and meanings of ichthyofau-
nistic resources”; b) the objective of the study should
be directly or indirectly related to the uses and mean-
ings of fish for the human population; and finally, c)
the study should be carried out in Brazil. One hun-
dred seventy seven articles (Figure 1) that met the
abovementioned criteria were selected and included in
our systematic review. The publication inclusion pro-
cess followed the PRISMA guidelines, which include
recommendations to follow when conducting system-
atic reviews such as criteria for searching publications
and inclusion or exclusion of studies (Moher et al.
2009).

Data collection and analysis

We systematically evaluated the publications us-
ing 17 quantitative steps for summarizing the current
situation of ethnoichthyology in Brazil, as described
in Table 1. Some papers were classified in more than
one category; as a result, the data presented herein
do not necessarily represent the number of papers.
Rather, they include the information extracted in the
studies, because not all the publications presented all
the information of interest. Also, the numbers in-
cluded in the analyses are not always the same, be-
cause papers were counted multiple times when nec-
essary (e.g., some studies were carried out in more
than one region, environment, research actors or the-
matic area) (the total number of data per analysis is
available in Additional files 1 and 2). In this case, we
chose to record the relative frequency of information
for both categories.

In order to present the results, the 17 categories
were summarized in five quantitative variables as fol-
low: 1) Year was used to determine time trend in
publications on ethnoichthyology in Brazil. 2) Region
of Brazil (South, Southeast, Midwest, Northeast and
North) was evaluated to show the geographical range
of ethnoichthyological publications. 3) Aquatic envi-
ronment was examined to determine the environment
types in which ethnoichthyological studies are most
frequently carried out. 4) Research actors were iden-
tified to determine who are the people most frequently
studied in ethnoichthyological papers. And finally, 5)
thematic areas were registered to suggest key areas
needed for improving to direct future researches in
Brazil.

RESULTS

In all, 177 published articles related to eth-
noichthyology in Brazil were recorded from January
1990 to February 2020 (List of articles included in the
systematic review in Supplementary material 2). The
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Figure 1. Flowchart of the process of identification, selection and eligibility of studies for systematic review.

number of published papers increased significantly, in
a way exponentially, in time (nonlinear adjustment;
r = 0.81; p < 0.01; Figure 2), with the number of
published papers increasing by seven articles by year
(Figure 2). Most studies were carried out from 2000
to 2018, reaching a peak in 2016, with 22 published
articles (Figure 2).

The first articles on ethnoichthyology in Brazil
were published in 1990, and only two papers were
published in that decade. Since then, several studies
have been developed in different Brazilian geographic
regions (Figure 3a). Our results revealed that the
largest number of published articles on ethnoichthy-
ology occurred in the Northeast Region of the country
(44.4%; Figure 3a). On the other hand, the South and
Midwest Regions had the lowest percentage of pub-
lished articles (11.1% and 3.5%, respectively; Figure
3a).

The largest number of articles by state was
recorded from Bahia (16.8%; Figure 3b). However,
Sao Paulo (11.1%), Rio de Janeiro (8.8%), Amazonas

(8.4%) and Pard (8.4%), Santa Catarina (5.7%) and
Parafba (5.3%) also have recorded a high number of
published papers on ethnoichthyology compared to
that of other Brazilian states (Figure 3b). Most stud-
ies were carried out in marine environments (57.7%).
These studies were concentrated in the coastal region,
more precisely at inshore sites (Figure 4a) while few
studies have been carried out in coastal lagoons and
reefs (5.5% and 4.6%, respectively; Figure 4a). On the
other hand, fewer studies were performed in freshwa-
ter environments (42.2%), most of which were car-
ried out in rivers (Figure 4b) and only 2.3% were per-
formed in streams (Figure 4b).

Fishermen accounted for the largest share (94.6%)
of research actors in ethnoichthyological surveys, es-
pecially artisanal fishermen (74.3%; Figure 5). Other
types of fishermen, such as traditional (16.5%) and
recreational (3.7%), had minor participatory roles in
studies. In addition, other important players in the
development of ethnoichthyology, such as fish traders
and consumers (2.1%), students (2.1%) and teachers
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Figure 2. Temporal trend in the number of published articles on ethnoichthyological issues in Brazil from

January 1990 to February 2020.
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Figure 3. Percentage (represented by different shades of colors, blue in (a) and different colors by region in
(b)) of ethnoichthyological studies by region (a) and Federative Unit (UFs) of Brazil (b) evaluated from January
1990 to February 2020. The numbers in parentheses indicate the numbers of studies by place. As some studies
involved more than one region, the total number in parentheses does not represent the total number of papers.
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Table 1: Categories and variables used in systematic analysis.

Categories

Data variables

Temporal distribution of eth-
noichthyological studies in Brazil
Percentage of production by re-
gions and Federative Units (UFs) in
Brazil

Marine environment

Freshwater environment

Artisanal fisherman

Traditional fisherman

Recreational fisherman
Trader fish/Consumer
Student

Researcher/Teacher
Bio-ecological aspects of fish

Environmental changes
Ethnotaxonomy (Folk monomials)
Food preferences and Taboos
Fishing techniques and equipment

Use of icthyofaunistic resources

Morphological aspects

year of publication as indicated in the article.

the location of the study described in the article was considered.

sea, estuary, bay, beach, coastal lagoon, reef

river, lake, reservoir (supply or generation of energy), stream
professional fishermen, subsistence fishermen, ornamental fish fisher-
man, fisherman and farmer, specialist fishermen, tour guides, riverine
people

artisanal fishermen belonging to indigenous, quilombola and caizara
(traditional inhabitants of the coast of the Southeast and South re-
gions of Brazil) populations

amateur fisherman, sport fisherman (catch and releasing), scuba diver
traders and consumers interviewed at fish markets and fairs
elementary, high school or university students

researchers or teachers from public educational institutions

aspects of feeding, reproduction, behavior, trophic interactions, migra-
tory movements, habitats, mortality, growth, time-space distribution
environmental impacts motivated by anthropogenic or natural causes,
including the effects of dam construction, overfishing, changes in fish
composition, habitat modifications

popular classification of fish according to cultural criteria

human diet, taboos and eating habits by fish

fishing gear, techniques and methods

medicinal, food, commercial, handicrafts, religious and spiritual pur-
poses

ethnoknowledge related to fish morphology, anatomy and physiology
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Figure 4. Number of published articles on ethnoichthyological subject in Brazil from January 1990 to February
2020 per type of aquatic environment; a) Marine and b) Freshwater environments.

and scientists (1.0%), also had a small participation
in the studies (Figure 5).

The ethnoichthyological studies addressed seven
different thematic areas (Figure 6). Most of them
were related to the study of the bio-ecological aspects
of fish (33.8%) (Figure 6). In addition, studies related
to fishing techniques and equipment and the uses of

ichthyofaunistic resources, represented approximately
9.3% of the all studies. While, studies that evaluated
the morphological aspects of fish species represented
only 2.7% of the articles (Figure 6).
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Figure 5: Main categories of research actors identified in ethnoichthyological studies in Brazil from January

1990 to February 2020.
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Figure 6. Main thematic areas addressed in the ethnoichthyological studies in Brazil from January 1990 to

February 2020.

DISCUSSION

Our results showed that the number of articles on
ethnoichthyology has increased exponentially in re-
cent years in Brazil, especially since 2000. This in-
crease in published ethnoichthyological articles is not
surprising, given that in recent decades, ethnoichthy-
ology has been prominent in the research involving
human relationships with animals (Albuquerque et al.
2013; Alves and Souto 2011; Alves et al. 2017; Costa-
Neto 2000; Lyra-Neves et al. 2015). Ethnoichthy-
ological studies are easy to apply, highly efficient for

obtaining short-term information and have a low ex-
ecution cost compared with other studies on fishery
resources.

Other factors have also contributed to the increase
in publications on ethnoichthyology in the country,
such as the importance of fish for human food and
the absence of excessive restrictions on the capture
and commercialization of fish compared with those of
other animals (Alves and Souto 2011). In addition,
the increase in researchers with training and special-
ization in ethnobiology and the emergence of specific
Brazilian journals for the publication of studies in
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the various areas of ethnobiology and ethnoecology
(i-e., Ethnobiology and Conservation and Ethnoscien-
tia) have made Brazil a reference in this field in Latin
America (Alves and Souto 2011; Alves et al. 2017;
Albuquerque et al. 2013).

For studies of ethnoichthyology and other areas
of ethnozoology to continue to increase in number
and be even more concentrated in Brazil, some points
must be addressed: i) An improvement of the meth-
ods, which are mostly descriptive, is needed, and ii)
elaboration of studies with hypothesis testing and the
use of quantitative analysis methods is also needed.
According to Lyra-Neves et al. (2015), in a review
of methodological problems in ethnozoology in Brazil,
most studies presented some type of sample deficiency.
In addition, these same authors suggest that the use
of tests and quantitative statistical analyses are in-
dispensable for the improvement of the articles. iii)
An increase in the number of scientists and research
groups focused on ethnobiology will the increase the
knowledge of less studied regions.

The accomplishment of some historical events in
the country in recent decades has been fundamental
for the present scenario of growth that the studies
of ethnoichthyology have shown. These accomplish-
ments include the first International Congress of Eth-
nobiology (1988), in which the International Society
of Ethnobiology (ISE) was created, and later the first
Brazilian Symposium on Ethnobiology and Ethnoe-
cology (1996), at which the Brazilian Society of Eth-
nobiology and Ethnoecology was created. This en-
tity has provided means for the dissemination of the
studies carried out in the various clusters of ethno-
sciences, through its own publisher and the organi-
zation of international events (Alves and Souto 2011;
Albuquerque et al. 2013; Haverroth 2018).

Ethnoichthyological studies have considered differ-
ent regions and states of Brazil. However, some re-
gions, such as the Northeast and Southeast Regions,
have presented more articles than others. Consoli-
dated research groups and pioneering scientists are
present in these areas, and ethnobiology, ethnoecol-
ogy and their clusters (ethnozoology, ethnobotany,
and ethnoichthyology, among others) are the main
lines of research (Alves and Souto 2011). In addi-
tion, these regions have extensive coastal areas where
Brazilian fisheries are concentrated. In this sense,
there is the need to obtain information about fish
species from the Brazilian coast and to give credi-
bility to the data of local fishing landings (Begossi
et al. 2016). On the other hand, despite the rich
diversity of fish recorded in the South and Midwest
regions of Brazil, our results indicated that few stud-
ies on ethnoichthyology have been conducted in these
regions (Agostinho et al. 2001; Cavalli et al. 2018;
Delariva et al. 2019; Florentino et al. 2016; Froehlich

et al. 2017). Understanding the ethnoichthyology of
these regions can generate important information on
the behavioral, reproductive and dietary aspects of
fish species, as well as the use of fishing resources by
residents of the region, thus contributing to the pro-
vision of data that will assist in the construction of
regional fisheries management policies.

Our results revealed that artisanal fishermen were
the main research actors in ethnoichthyological re-
search in Brazil. According to Begossi et al. (2016),
who assessed the knowledge of fishers off the coast of
Brazil, the choices of fishermen are associated with the
wealth of information that these characters present
about the fish and the environments in which they
occur. Such knowledge provides scientists with im-
portant data that complement fishery statistics and
contribute to the construction of fishery resource man-
agement plans (Ramires et al. 2012). Despite the real
contributions that local fishermen’s ecological knowl-
edge has made to ethnoichthyology studies, it is nec-
essary to have a greater participation of different ac-
tors linked to the fishing activity to elaborate of the
studies, such as fish traders and consumers, students
and researchers/teachers. For example, Braga et al.
(2016), demonstrated through the registration of the
local ecological knowledge of local fish traders and
consumers in Santarém, Amazon region, Brazil, that
the changes in the food choices of these actors over
the years, ended up directly influencing the way in
which fish stocks are exploited.

Our results revealed that understand the bio-
ecological aspects of fish are the most studied the-
matic in ethnoicthyological papers carried out in
Brazil. As a consequence, most of the studies car-
ried out in the country address consolidated thematic
areas, for example, the use of local ecological knowl-
edge in obtaining information related to the biolog-
ical and ecological aspects of species of commercial
importance such as snappers Lutjanidae (Andreoli et
al. 2014; Begossi et al. 2011; Calé et al. 2009),
bluefish Pomatomus saltatriz Linnaeus, 1766 (Silvano
and Begossi 2005, 2010), sardine Sardinella brasilien-
sis Steindachner, 1879 (Braga et al. 2018a,b) and
the jaraqui Semaprochilodus spp. (Batista and Lima
2010) in the Amazon; or even species that are in a
state of ecological vulnerability, such as the grouper
Epinephelus spp. (Begossi and Silvano 2008; Zapelini
et al. 2017), or of those that are still little studied
as sharks Elasmobranchs (Barbosa-Filho and Costa-
Neto, 2016; Barbosa-Filho et al. 2014, 2016) and sea-
horses Hippocampus spp. (Rosa et al. 2005; Ternes et
al. 2016).

In addition, our results also showed that the per-
ception of environmental changes by research actors
have been an important thematic area addressed in
ethnoicthyological articles in Brazil. As a result, sev-
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eral authors have highlighted the identification of pos-
sible environmental changes through the perception
of users of fishing resources, whether due to natu-
ral or anthropic causes (Azevedo-Santos et al. 2010;
Bender et al. 2013; Hallwass et al. 2013; Lima et
al. 2010; Martins et al. 2018; Porcher et al. 2010;
Santos and Alves 2016), even if in other countries
there are reported a disconnection in complex social-
ecological systems in the perception on environmen-
tal changes (see Rassweiler et al. 2019). Also, our
results revealed that ethnotaxonomy of fish, in which
it aims to study the forms of popular classification
(folk nomenclature) in different cultures, has become
a tool widely used by Brazilian researchers over the
years, covering several regions of the country (Batista
et al. 2016; Begossi and Garavello 1990; Begossi and
Figueiredo 1995; Begossi et al. 2008; Carvalho et al.
2018; Clauzet et al. 2007; Mourao and Nordi 2003,
2002a, 2002b).

Given this scenario, it is noted, in our results,
that there are few studies on morphological aspects
of fish in relation to the other thematic areas of eth-
noichthyology. Studies on morphological aspects have
aided researchers in identifying signs of sexual dimor-
phism in species in which sex cannot be precisely de-
termined. For example, this approach have been used
to Pirarucu Arapaima gigas Schinz, 1822 in the Ama-
zon (Lopes and Queiroz 2009) and for Hoplias aimara
Valenciennes, 1847, as noted by Gama (2014) in his
study carried out in the state of Amapd, which re-
ported evidence of external sexual characteristics in
this species for the first time based on the personal
observations of local fishermen during scientific expe-
ditions in the region.

CONCLUSION

Although our word choices to search for publi-
cations on ethnoichthyology in Brazil might produce
bias and limitations to the generalization of the con-
clusions, we believe that our number of articles revised
can be a representative sample on current situation of
ethnoicthyology in Brazil. As a result, in summary,
we concluded that ethnoichthyology currently shows
a significant increase in Brazil and that this scenario
should continue in the coming years, since the coun-
try has played a fundamental role in the consolida-
tion of ethnobiology in Latin America. Therefore, it
is necessary that future studies include regions that
are still little studied by this ethnoscience, as they
have a rich ichthyofaunistic diversity, which may favor
the emergence of new information about local species.
We emphasize that it is necessary to include other ac-
tors, such as fish traders and consumers, students and
researchers, who can provide a different view regard-
ing the use of local fishing resources. In addition, we

conclude that topics that are rarely addressed, such
as the use of local ecological knowledge for the mor-
phological identification of species, need further stud-
ies and may also guide future approaches. We hope
that the information contained in this study can con-
tribute even more to the increase in ethnoichthyology
in the country, and that it will serve as support for
researchers, professors, students and stakeholders in
future projects that involve interactions between men
and fish.
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