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Abstract

Scientific collections are recognized as important instruments for research, conservation,
and teaching of biodiversity; however, they remain underused as pedagogical resources for
Education for Sustainable Development (ESD). The Ichthyological Collection of the Federal
University of Western Para (UFOPA), in western Pard, gathers representative specimens
of Amazonian ichthyofauna, constituting a regional scientific and cultural heritage. This
article describes the methodology for using technical-scientific data from this collection
to produce four educational products about the diversity of fishes in the Tapajos River: a
memory game, a coloring book, an illustrated species guide, and a school activity workbook.
The research combined document review, interviews, data systematization, and translation
into accessible language, integrating principles of ESD and science teaching. The results
demonstrate that using the collection to produce educational materials, when based on
contextualized methodologies, enhances scientific literacy for conservation. By translating
scientific data into accessible pedagogical materials, this study provides practical support
for environmental education policies and for the inclusion of local biodiversity content in
school curricula, expanding the social reach of scientific collections and promoting direct
impacts on conservation and sustainable development, thereby strengthening SDGs 4, 14,
and 15.

Keywords: sustainability; Amazon; scientific collections; sustainable development; science
education; natural history collections

1. Introduction

The Brazilian Amazon harbors one of the greatest biological diversities on the planet
but still presents significant knowledge gaps regarding its fauna, especially freshwater
fishes [1]. These gaps arise both from a lack of specialists and research resources and from
the limited appreciation of scientific collections as tools for teaching and popularizing
knowledge [1,2]. Zoological collections play a strategic role by preserving reference biolog-
ical material, enabling taxonomic, ecological, and historical analyses [3]. However, their
educational potential remains underexplored, with timid insertion in school curricula and
community practices.
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Education for Sustainable Development (ESD), as defined by UNESCO, seeks to
integrate principles, values, and practices oriented toward sustainability in all dimensions
of education, encouraging changes in attitudes and behaviors [4]. In science teaching,
zoological collections offer unique opportunities for meaningful learning by allowing
direct contact with real specimens, fostering the development of observation, classification,
and data analysis skills, and facilitating the understanding of ecological and evolutionary
processes [5]. According to [4], the key competencies for ESD include systems thinking,
anticipatory, normative, strategic, collaborative, critical, self-awareness, and integrated
problem solving. When applied to science teaching, such competencies contribute to
forming citizens aware of environmental limits and committed to sustainable practices [6].
Previous studies [7,8] show that integrating science and ESD into school curricula fosters
socioemotional and critical skills development and stimulates reflection on the sustainable
use of natural resources.

The UFOPA Ichthyological Collection, founded in 2012, houses about 650 species,
including type material from different river basins, with emphasis on the Tapajds
River—the second-largest clear-water tributary of the Amazon basin, with 982 valid fish
species recorded [2]. Maintained by the Laboratory of Ichthyology under the Institute of
Water Sciences and Technologies, the collection serves teaching, research, and outreach
functions. In the Amazonian context, the UFOPA Ichthyological Collection has emerged as
a base for linking theory and practice. By gathering specimens of the Tapajés ichthyofauna,
the collection provides the scientific inputs for producing educational resources—such
as games, books, and guides—that translate technical data into accessible and culturally
contextualized experiences. This strategy enables students, especially in riverside schools,
not only to learn concepts of biology and ecology but also to develop ESD competencies by
reflecting on the conservation of fishes that are part of their daily lives.

Despite its relevance for biodiversity research and conservation, zoological collections
remain underused as pedagogical instruments, especially in the Amazon, where gaps in
knowledge about ichthyofauna compound the scarcity of contextualized teaching resources.
In the case of the UFOPA Ichthyological Collection, a gap is observed between the accumu-
lated scientific collection and its use in basic and community education. This limitation
raises a central question: how can the technical-scientific data of the Tapaj6s ichthyological
collection be transformed into educational resources capable of contributing to Education
for Sustainable Development (ESD)?

The choice of an action research approach is justified by the direct involvement of
researchers in transforming the ichthyological collection into educational resources. This
participatory design aligns with the principles of Education for Sustainable Development
(ESD), fostering collaboration among scientists, teachers, and students. Based on this
problem, this study aims to translate the scientific collection of UFOPA'’s Ichthyological
Collection into accessible pedagogical materials, strengthening scientific literacy and bring-
ing science, school, and community closer in the Tapajos region. Specifically, it seeks to:
(i) systematize the taxonomic, ecological, and cultural data of the species recorded in the
collection; (ii) identify criteria for selecting species with greater pedagogical potential;
(iif) convert technical-scientific language into accessible formats through interdisciplinary
collaboration; and (iv) produce diverse educational materials, such as a memory game, a
coloring book, an illustrated guide, and an activity workbook. In this article, we describe
in detail the methodological process of creation, while impact evaluation will be addressed
in future studies.

UFOPA Ichthyological Collection profile. Established in 2012, the UFOPA Ichthy-
ological Collection currently houses ~650 species, including type material from multiple
Amazonian drainages, with an emphasis on the Tapajés River basin, where ~982 valid
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fish species have been recorded. Beyond its research role, the collection retains ecological
and cultural value by documenting species central to local fisheries, food systems and
community identity. Its curated metadata (taxonomic, morphological, ecological, geo-
graphic) enable reliable species recognition and contextual links (e.g., conservation status,
cultural relevance), which are essential for producing accurate, age-appropriate educational
materials that align science education with ESD principles.

2. Materials and Methods

The methodological process was organized in four main stages: (i) systematization of
scientific and sociocultural data from the UFOPA Ichthyological Collection, (ii) consultation
with ichthyologists to identify species with pedagogical potential, (iii) public consultation
with students, teachers, and civil society members, and (iv) development of educational
materials. The study adopted a qualitative [9], descriptive-exploratory approach based on
action research, chosen for its capacity to integrate scientific production and educational
practice. This approach assumes that research should be oriented toward solving practical
problems and promoting active participation by those involved. In this study, the iden-
tified challenge was the gap between the scientific collection and basic education in the
Tapajos region.

2.1. Study Area and Context

Most of the specimens in the UFOPA Ichthyological Collection originate from the
Tapajos River basin (Figure 1), particularly from drainages located at the confluence of
the Tapajos National Forest and the Arapiuns, Cupari, and Tapajés Rivers, within the
municipalities of Aveiro, Belterra, Itaituba, Rurépolis, and Santarém, Pard, Brazil.
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Figure 1. [llustrates the sampling stations of fish collected from the Tapaj6s basin. Source: Authors (2025).

2.2. Data Collection from the UFOPA Ichthyological Collection

A detailed review and systematization of taxonomic, ecological, and sociocultural
data were conducted using specimens from the UFOPA Ichthyological Collection. A
total of 100 specimens were analyzed, organized into an analytical matrix containing
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species name, family, habitat type, conservation status (IUCN), ecological role, and known
cultural or economic uses among riverine communities. Seven interviews were con-
ducted with ichthyologists affiliated with the UFOPA Ichthyology Laboratory between
July and August 2024. The sample included five male and two female participants, aged
21-50 years, representing diverse educational backgrounds: bachelor’s in Biological Sci-
ences, master’s in Biodiversity, and PhDs in Freshwater Biology, Systematics, and Tax-
onomy. The interviews were guided by 20 semi-structured questions distributed across
six thematic axes: (i) relationship with the laboratory and research projects; (ii) perception
of the collection’s scientific and educational relevance; (iii) communication and visibil-
ity; (iv) collaboration networks; (v) improvement perspectives; and (vi) educational and
participatory potential.

2.3. Criteria for Species Selection

The interviews supported the identification of species most suitable for educational
purposes, based on four guiding criteria: (i) visual recognizability, (ii) ecological importance,
(iii) cultural significance, and (iv) frequency of occurrence in the Tapajoés basin. This process
combined expert judgment, reference literature, and collection data to prioritize 40 species
with the highest pedagogical potential.

2.4. Public Consultation and Participatory Evaluation

An online public consultation was conducted to expand participation beyond the
academic community, engaging 39 respondents—students, teachers, and civil society
members (Figure 2). Participants contributed perceptions about which species, ecological
information, and cultural aspects should appear in educational materials. The sample
included five individuals with secondary education, 12 with higher education, and 22 with
postgraduate degrees. Fields of activity were diverse, including Biological Sciences (7),
Fisheries Engineering (4), Environmental Management (4), Literature (4), Journalism (2),
and Pedagogy (2). Respondents prioritized content related to conservation status, cultural
uses, and species recognition.
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Figure 2. Summarizes participant demographics by age, education, and field of activity.

2.5. Development of Educational Materials

The educational materials were developed through interdisciplinary collaboration
among ichthyologists, educators, and designers. The process integrated scientific rigor with
pedagogical accessibility, translating complex taxonomic data into engaging educational
content. Four materials were produced: (1) Illustrated Guide of Tapajos Fish (50 species with
images and ecological data); (2) Coloring Book “Peixes do Tapajés”; (3) Memory Card Game;
and (4) Multi-Grade Workbook. The workflow included selection of representative species,
creation of vector illustrations from specimen photographs, simplification of technical
language, pedagogical review, and layout design for local printing and distribution.
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2.6. Ethical Procedures

The study was approved by the Research Ethics Committee of the Federal University
of Western Para (CAAE 78761124.8.0000.0171; Opinion No. 6.863.055, 3 June 2024). All
participants signed informed consent forms prior to interviews or survey participation.
Responses were anonymized, coded (PE1-PE7), and analyzed following confidentiality
and data protection standards.

3. Results: Development and Characteristics of the Educational Products

The main outcome of this study was the elaboration of four pedagogical resources
derived from the UFOPA Ichthyological Collection (see Appendix A). These resources
represent the practical synthesis of the methodological process described above. The
subsequent implementation and educational assessment of these products will be reported
in a future publication.

The systematization of data and the public consultation resulted in the creation of
four main products: an illustrated species guide, a coloring book, a memory game, and
a school activity workbook. These materials were designed to integrate scientific content
with contextualized pedagogical practices, responding to technical criteria and interests
identified in the public consultation, which gathered 39 participants and indicated the main
interests of the potential audience for the information.

Among the most highlighted points were: the need for visual and accessible materials,
the appreciation of content related to environmental conservation, and the preference for
resources that dialog with local culture. Interviews with seven laboratory researchers, in
turn, reinforced technical criteria such as taxonomic representativeness, ease of species
recognition, and relevance for science teaching. The triangulation of these data sources
made it possible to define priorities and guide the creation of the products.

The Table 1 below summarizes this analysis, relating the criteria identified in the inter-
views and the public consultation with the developed products and the key competencies
of Education for Sustainable Development [4,6].

Table 1. Criteria identified through interviews and public consultation, corresponding educational
products, and related ESD key competencies. Source: Authors (2025).

Identified Origin Associated Related ESD
Criteria/Interests (Interview/Public Consultation) Product Competencies
Ease of visual Nlustrated guide, Relational and

recognition of species

Interviews + public consultation

Memory game critical thinking

Cultural importance

and link with Public consultation C.O 1.0 ring book, Self—awarer}ess,
rs Activity workbook Collaboration
local communities
Relevance for
environmental Interviews + public consultation All products Normative, Strategic
conservation
Integrated content Inteerated
(science, mathematics, Public consultation Activity workbook & .
. problem solving
history, geography)
Vlsua.l and acges&ble . . Coloring book, Anticipatory,
materials for different Public consultation . .
Mlustrated guide Collaborative

age groups

Since November 2024, fish species records began to be organized and systematized
to feed a database aimed at supporting the availability of the ichthyological collection in
the mentioned products. The spreadsheet incorporates species information, identifying
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in key columns the following filters: “Common Name,” “Scientific Name,” “Collection
Methodology,” “Adult Size,” “Geographical Distribution,” taxonomy, morphology, and
biological details (feeding type, spawning period, behavioral habits); Morphological charac-
teristics (shape, adult size, physical structure [scales, fins, color]); Taxonomic classification
(Kingdom, Phylum, Class, Order, Family, Genus).

The treatment of the material occurred in the following phases: organization of
responses, category analysis, systematization, and selection of expressive fragments. This
procedure was inspired by the content analysis method proposed by [10], which involves
message coding steps, identifying and categorizing important terms for the study scope, as
well as interpretation to analyze their meanings.

The systematization of the UFOPA Ichthyological Collection identified 100 species, of
which 40 were prioritized for pedagogical use according to technical and cultural criteria
(endemism, visual recognition, local importance, and conservation). Complete taxonomic
and morphological information for each species is available in Appendix B (Table A2).

Regarding geographical distribution, the analysis focused on species concentrated
in the Tapaj6s River and its tributaries. Some species were cataloged exclusively in the
Tapajo6s drainage, indicating potential endemism. The revised list of species cataloged in
the UFOPA Ichthyology Laboratory highlights the rich diversity of fishes in the Tapajds
region, showcasing both widely recognized species and those with uncertain taxonomic
identification. The most frequent collections occurred in Santarém, Par4, in the following
environments: lakes—Lago Verde, in the village of Alter do Chao; Itapari; Point 01 and
Point 04 of Lago Jud; Sonrisal, UDV, and Sao Braz streams; Pindobal Beach; Arapiuns River.
In the municipality of Rurépolis, Para: Stream 08 and Stream 20. In the municipality of
Belterra, Para: Streams 03 and Branco.

Playing with Fish: Support Products for Education for Sustainable Development

Based on the survey of capacities, the process of elaborating the products began
with a matrix containing systematized information on each species, considering the filters
previously indicated in the public survey. In the next stage, this information was transcribed
in an accessible and playful way to make it understandable to young audiences. Based on
this matrix and the adaptation of information, four products were developed, ensuring that
the content was didactic, attractive, and suitable for the age groups involved.

Using reference photos of the laboratory’s fish (Figure 3), vector illustrations were
created, which were used in the graphic designs. Real records were essential to ensure
that each species was faithfully represented, respecting their anatomical particularities and
regional characteristics. The use of visual references guaranteed a representation process
that dignifies each species, valuing its specificities and enabling an accurate and visually
coherent result for the graphic products.

Figure 3. Example of fish species illustration created from the UFOPA Ichthyological Collection.
Source: Authors (2025).
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From the illustrations, the process of choosing formats and elaborating each piece of
the products began. The first developed was the species guide (Figure 4), which serves as
the basis for the elaboration of the other materials. This guide is a fundamental resource
for initial work with riverside schools, supporting environmental education activities and
providing consistent support for student training and awareness about local biodiversity.

TAPAJOS|
FISH

Figure 4. Example of page from the “Tapaj6s Fish” species guide. Source: Authors (2025).

With the creation of linearts—vector versions of species without coloration—the
coloring book was developed (Figure 5). This material aims to bring children from the
initial grades closer to local biodiversity, stimulating and sharpening children’s creativity.
In addition to the illustrations, the book also includes information about each species,
allowing learning to be playful and informative at the same time.

TAPAJOS FISH

TOICOLOR

1 Threat level: Least concern
aCamivore: p d ttack

Fun fact: Lives in rivers and lakes. When young, it siver, but as it grows, it
becomes darker.

€( | graerc | |
= * Distribution: Found in several rivers of the vast Amazon Basin

Figure 5. Sample pages of the “Tapajoés Fish” coloring book showing species information. Source:
Authors (2025).

To promote spaces for exchange and interactivity in the school environment, a memory
game (Figure 6) was developed in a deck format, using the fish illustrations as cards, also
accompanied by information about each species. The games were printed in this specific
format to facilitate their application in classrooms, adopting a pedagogical strategy to
integrate them into the activities of grades 1 to 9, stimulating playful learning and student
interest in local biodiversity.

Finally, an activity workbook was developed as part of an initiative to popularize
knowledge about the fishes of the Tapaj6s region, valuing the knowledge and ways of life
of Amazonian riverside populations. Directed especially at the school public of riverside
communities, the material integrates the teaching of language, mathematics, science, history,
and geography, using content related to the territory, fishing, and care of the rivers.

The booklet was prepared in accessible language, with illustrated activities and a focus
on the daily experiences of the region’s children and youth. It includes literacy exercises,
correct spelling of fish names, alphabet activities, verbs and word searches; math problems
contextualized with fishing—addition, subtraction, multiplication, division, percentages,



Sustainability 2025, 17, 9449 8of 13

price calculation, and fractions; as well as reading informative texts and creative proposals
that stimulate ties with the territory and community memory.

«J Scientific name: Caquetaia spectabilis

“.Adult size: 25 cm

#0rder: Cichliformes | Family: Cichlidae

Genus: Caquetaia

' ? Distribution: Found in several rivers in the
Amazon Basin.

3.2, 2% B

oors® CAPES FIAM

! Threat level: Least concern.
@Omnivore: Feeds on a variety of things, such as
fruits, seeds, small animals, and plant debris.

_ Fun fact: Likes to live in still waters, such as
lakes.

|
n
L
©O,Common name: Caréa ‘

“““

Figure 6. Memory game on fish species of the Tapajés, developed for use in elementary school
classrooms. Source: Authors (2025).

The workbook (Figure 7) also addresses fundamental themes of riverside life and
community management, such as fishing agreements, sustainable pirarucu management,
the role of fishermen’s organizations, and the impact of floods and droughts in the region.
The activities also cover history and geography content, such as fishing timelines, territorial
transformations, and symbolic representation of the riverside life map, as well as expression
and creative activities with dramatizations, “fish talks,” poster and video production. In the
dimension of citizenship and community organization, the workbook promotes simulations
of assemblies, studies on forms of fishery organization, and participation in decisions on
the sustainable use of rivers.

COMMUNITY FISHING ORGANIZATION

o] Coods | [t | [ e ]

]

Coode ] [ ot

(O 7w > Ol 5w >

0l0/0)
000)
000,

Figure 7. Examples from the multi-grade Activity Book integrating language, mathematics, science,
and local knowledge about fishing. Illustration from Mopebam educational material “Acordo de
Pesca e Mediagao de Conflitos Socioambientais” (2022), reproduced in the authors” Activity Book.
Source: Authors (2025).
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The production of educational materials advanced significantly, but its implementation
faces challenges, such as the high cost of printing, logistical limitations in riverside schools,
and the need to sensitize teachers and managers to curriculum integration, reflecting
challenges widely discussed in ESD [4,11].

At the same time, the results highlight promising opportunities. School community
engagement strengthens local ties and broadens the sense of belonging, favoring mean-
ingful learning. The articulation with the 2030 Agenda and the Sustainable Development
Goals reinforces the political and social relevance of the project, aligning with the core
domains and competencies of ESD, which integrate knowledge, skills, and values for
sustainability [4,6].

Future steps include institutional partnerships to expand the printing and dissem-
ination of materials, as well as studies to assess the impact on community engagement
and school performance, consolidating the project as a replicable model in other socio-
environmental contexts [6,12].

4. Discussion

This study highlights the potential of natural history collections as pedagogical re-
sources for Education for Sustainable Development (ESD). By transforming UFOPA's Ichthy-
ological Collection into educational materials, we demonstrate that scientific data can be
translated into accessible formats that foster scientific literacy and community engagement.

The development of the educational materials based on the UFOPA Ichthyological
Collection revealed how scientific data can be translated into pedagogical resources aligned
with Education for Sustainable Development (ESD).

During the species selection process, this prioritization exercise, evaluative by nature,
required applying the normative competence of ESD, as it involved defining values and eth-
ical judgments about which species best represented the relationship between biodiversity
and sustainability. This moment demonstrated that choosing which species to highlight
in educational materials is not a neutral act, but an ethical decision reflecting cultural and
ecological values of the Tapajos region.

In the subsequent stages, each resource was structured to integrate scientific con-
tent with contextualized pedagogical practices, in order to bring students closer to local
biodiversity and foster science education guided by the principles of Education for Sustain-
able Development. This process revealed the potential of action research to bridge scien-
tific and community knowledge through co-creation between researchers, educators, and
local actors.

This stage especially mobilized strategic competence and integrated problem solving,
as it required articulating scientific, pedagogical, and cultural dimensions in designing
products that were simultaneously informative, engaging, and socially relevant. The
collaborative workflow encouraged multidisciplinary communication and a problem-
solving attitude consistent with ESD’s strategic and anticipatory competencies.

This step ensured that the products not only translated scientific data into accessible
language but also directly engaged with social demands, reinforcing ESD’s commitment to
promoting socially situated learning with potential for practical application in community
life. These results highlight how participatory methodologies make educational materials
more responsive to local contexts and meaningful for riverside schools.

Finally, this methodology brings science teaching closer to students’ reality, reinforc-
ing cognitive competencies (observation, data analysis), socioemotional competencies
(cultural appreciation, collaboration), and behavioral competencies (action for conserva-
tion). In this way, the UFOPA Ichthyological Collection becomes a space of mediation
between science, school, and community, aligned with the perspective of Education for
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Sustainable Development and the 2030 Agenda. This synthesis confirms that scientific col-
lections, when integrated into educational design, strengthen multiple ESD competencies
simultaneously—cognitive, socioemotional, and behavioral—creating bridges between
academic science and community practice.

Our findings converge with previous research showing that natural history col-
lections can support formal and informal science education [3,5]. The four products
created—memory game, coloring book, illustrated guide, and activity workbook—address
key ESD competencies, such as systems thinking and normative and anticipatory skills [4,6],
while responding to local cultural values identified in the public consultation.

However, the implementation process faces challenges similar to those reported by
other initiatives integrating ESD and biodiversity education in remote areas [12]: limited
financial resources, logistical barriers to distributing materials in riverside schools, and
the need for teacher training may restrict long-term impact. Addressing these challenges
requires partnerships with local governments and NGOs to ensure continuity, teacher
engagement, and curriculum integration.

Despite these limitations, the methodology adopted offers a replicable framework for
other contexts and biomes. It demonstrates that combining participatory methods, inter-
disciplinary collaboration, and contextualized content can transform scientific collections
into powerful tools for sustainability education, aligned with the 2030 Agenda, particularly
SDGs 4 (Quality Education), 14 (Life Below Water), and 15 (Life on Land).

We discuss implementation challenges typical of ESD initiatives in remote settings
(printing costs, distribution, teacher training) and outline partnerships with municipal
education offices to support curriculum integration and scaling.

5. Conclusions

This study shows that scientific collections, traditionally aimed at research and conser-
vation, can be reconverted into educational resources capable of strengthening Education
for Sustainable Development (ESD). The experience of UFOPA’s Ichthyological Collection
demonstrates that the systematization of biological data and its translation into accessible
pedagogical materials expands scientific literacy and stimulates key ESD competencies
such as critical thinking, collaboration, and problem solving.

By integrating science, education, and community participation, the process brings
students and teachers closer to Amazonian biodiversity, fostering reflections on conserva-
tion and the sustainable use of aquatic resources. This approach also reveals replication
potential in other contexts and biomes, pointing ways for zoological collections in Brazil
and worldwide to become active instruments of the 2030 Agenda, especially in achieving
Sustainable Development Goals 4 (Quality Education), 14 (Life Below Water), and 15 (Life
on Land).

Scientific collections are configured as spaces of mediation between academic knowl-
edge and social action, contributing to the formation of citizens aware and engaged in
building sustainable societies. However, challenges remain related to the sustainability of
material production and distribution, especially given the high printing costs and the con-
stant need to attract supporters to make this front viable. In addition, there are limitations
related to inserting the resources into school curricula and the institutional strengthening
needed to expand the pedagogical use of these collections. Reflecting on these limits is
essential to consolidate the replicability of the experience in other biomes and to encourage
public policies that support similar initiatives. As future steps, partnerships are already
being articulated with the Municipal Secretariats of Education of Santarém and Belterra,
aiming at implementing the materials in riverside schools in a process that combines science
popularization with regionalization of teaching.
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Appendix A

Table Al. Access links and formats of the four educational products developed from the UFOPA
Ichthyological Collection, designed to support the popularization of scientific knowledge and Educa-
tion for Sustainable Development.

Product Access Link Format
Memory game Product 1 Deck of cards 6 x 9 cm
Species guide Product 2 Catalog 25 x 17 cm
Multi-grade didactic activity workbook Product 3 Booklet 21 x 30 cm
Coloring book Product 4 Book 29.7 x 42 cm

Appendix B

Table A2. List of fish species from the UFOPA Ichthyological Collection selected for educational
materials.

Scientific Name Common Name Family
Mesonauta festivus “Acara-bandeira, Acara, Card” Cichlidae
Acaronia nassa “Acara-lanterna; Card” Cichlidae
Ituglanis amazonicus “Candiru” Trichomycteridae
Synbranchus marmoratus “Mussum” Synbranchidae
Aequidens tetramerus “Acard; Card” Cichlidae
Helogenes marmoratus “Bagre-folha” Cetopsidae
Crenicichla regani “Jacundé4; Peixe-sabao” Cichlidae
Gymmnorhaphicthys petiti “Peixes-faca-da-areia” Rhamphichthyidae

Hoplias malabaricus “Trafra” Erythrinidae
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Table A2. Cont.
Scientific Name Common Name Family
Bryconops munduruku “Piabao; Lambari” Iguanodectidae
Cichla pinima “Tucunaré” Cichlidae
Sphoeroides asellus “Baiacu” Tetraodontidae
Schizodon trivittatus “Aracu, Piau” Anostomidae
Serrasalmus rhombeus “Piranha-preta” Serrasalmidae
Semaprochilodus insignis “Jaraqui-escama-grossa” Prochilodontidae
Rhytiodus microlepis “Aracu, Piau” Anostomidae
Pimelodus ornatus “Mandi, Mandi-Prata” Pimelodidae
Piaractus brachypomus “Pirapitinga” Serrasalmidae
Pellona castelnaeana “Apapda-amarelo” Pristigasteridae
Mylossoma aureum “Pacu, Pacu-CD” Serrasalmidae
Muyloplus lobatus “Pacu” Serrasalmidae
Lycengraulis batesii “Sardinha” Engraulidae
Leporinus fasciatus “Aracu-Flamengo, Piau Anostomidae
Hypophthalmus marginatus “Mapara” Pimelodidae
Hypoclinemus mentalis “Soia, Linguado” Achiridae
Heros efasciatus Ca1:a—Dlsco (aca/ra—roxo/,, Cichlidae
acara-preto, acard-peba)
Curimata knerii “Branquinha, Curimat4” Curimatidae
. “Peixe-vampiro, .
Hydrolycus scomberoides Peixe-cachorro, Plijran dirs” Cynodontidae
Caquetaia spectabilis “Cara” Cichlidae
Calophysus macropterus “Piracatinga” Pimelodidae
Caenotropus labyrinthicus “Joao-Duro” Chilodontidae
Brycon melanopterus “Matrinxa, Jatuarana” Bryconidae
Monocirrhus polyacanthus “Peixe-folha” Polycentridae
Brachyplatystoma rousseauxii “Dourada” Pimelodidae
Bivibranchia fowleri “Charutinho” Hemiodontidae
Anchoviella jamesi “Sardinha” Engraulidae
Ageneiosus inermis “Mandubé, Fidalgo, Palmito” Auchenipteridae
Acanthicus hystrix “Bod6” Loricariidae
Plagioscion squamosissimus “Pescada, Corvina” Sciaenidae
Pachypops fourcroi “Pescada, Corvina” Sciaenidae
Geophagus pyrocephalus “Caratinga” Cichlidae
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