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Abstract:
							                           
The Araguaia River is an important watercourse located in Central Brazil and well known for its diversity of fish fauna. Differences between landscape and resources in the distinct environments existing in a floodplain can determine the success of a species. This study presents a list of ichthyofauna species found in lentic and lotic environments in the floodplain of the Araguaia River basin, bordering Mato Grosso and Goiás States. We carried out sampling in July 2019, during the dry season, using diverse fish collection strategies, such as waiting nets, trawl, cast net and fishing rods. Were distributed 12 sampling points between lentic and lotic environments and we captured a total of 168 individuals of 42 species, 19 families and six orders. The predominant orders were Characiformes, Siluriformes and Cichliformes, while the families were Serrasalmidae, Characidae, Triportheidae, Curimatidae and Anostomidae. The genera Triportheus, Psectrogaster and Moenkhausia were the most abundant, while Pimelodus was the most dispersed. Results showed greater abundance and diversity in the lentic environment than in the lotic one, with top-of-the-chain species in both. The variance between environments and the presence of species that are endemic, recently described, of undefined taxonomic status, and bioindicators, highlight the importance of conserving and further studying the ichthyofauna in the Araguaia River basin.
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Introduction

The Tocantins-Araguaia basin is the second largest hydrographic basin in Brazil (Prysthon, Cunha, & Dias, 2019) and it is formed by the intense fluvial dynamics of the channel and several overflow deposits of the channel, which create different morphological environments (Alves & Carvalho, 2007) and a wide variety of micro habitats.

Located entirely within Brazil, this basin drains a vast area of the Cerrado savanna and rainforest ecosystems (Pelicice et al., 2021). Two main rivers form the basin: the Tocantins, characterized by a unique ichthyofauna with many exclusive species, and the Araguaia, with one of the largest and most biodiverse floodplains in the world (Latrubesse et al., 2019). The Araguaia River is extremely important for Neotropical biodiversity, however, about 78% of the basin is in the Cerrado biome, which has been constantly threatened (Jarduli, Claro-Garcia, & Shibata, 2014), mainly due to deforestation caused by changes in land use and occupation (Bitencourt, Reis, & Loureiro, 2020). The Middle Araguaia River floodplain emerges in Central Brazil, in a transition area between the Cerrado and Amazonian Biomes, with a wide diversity of natural landscapes.

This flood causes the junction of rivers and streams in the region (Lowe-McConnell, 1999; Santos & Ferreira, 1999), as well as the confluence between the main channel and the lakes, which may or may not be permanently connected to the main channel. This phenomenon tends to increase the productivity of the system (Thoms, 2003) through the complexification of habitats, providing a greater number of shelters for fish species, availability and access to food resources and, finally, areas that support greater quantities of species (Agostinho & Zalewski, 1996; Junk, Soares, & Saint-Paul, 1997).

The fluvial system of the Araguaia River maintains a complex mosaic of lentic and lotic aquatic environments, with a high richness and diversity of fish species (Mérona, 1987; Tejerina-Garro, Fortin, & Rodríguez, 1998; Lowe-McConnell, 1999). Lentic (lagoons, lakes, dams) and lotic (rivers, streams, creeks) ecosystems differ fundamentally in local habitat conditions, such as presence or absence of flow and length of stay, and in physical connectivity (Rosset, Ruhi, Bogan, & Datry, 2017). Lentic ecosystems are discrete aquatic habitats in a terrestrial matrix (De Meester, Gomez, Okamura, & Schwenk, 2002), while lotic ecosystems are continuous habitats, linked by unidirectional flow within dendritic river networks (Fagan, 2002). The geometry of the habitat, as well as its fragmentation and connectivity, can influence the structure of the community (Tejerina-Garro, Fortin, & Rodríguez, 2002; France & Duffy, 2006; Starzomski and Srivastava, 2007), whereas the hydrological connectivity can greatly facilitate dispersion of aquatic taxa and their coexistence in various locations (Bilton, Freeland, & Okamura, 2001).


Tejerina-Garro et al. (2002) noted that in the ichthyofauna of the Middle Araguaia River, formed mainly by Amazonian species, there are species that are endemic, migratory, threatened with extinction and of commercial interest. Ferreira, Zuanon, Santos, and Amadio (2011), in an ichthyological inventory of an Araguaia River Conservation Unit, found a high diversity of species and well-preserved assemblies. Identifying the species of ichthyofauna and their ecology helps understand the ecosystem processes that constitute the trophic chain in a water body and their contributions to the systemic balance of this aquatic environment (Saviato, Mariano, Saviato, & Sassi, 2017).

Among the river basins originating within the Cerrado, the Araguaia River basin harbors more considerable fish diversity (Dagosta, Pinna, Peres, & Tagliacollo, 2021), despite undergoing a rapid transformation (Lima, Oliveira, Borges, Corrêa, & Lima-Junior, 2021). Environmental impacts resulting from amateur fishing, carried out mostly by tourists during periods of drought, should be more observed (Araújo, Carvalho, & Tejerina-Garro, 2016), and establishing conservation units could assist with its preservation (Anacleto, Ferreira, Diniz Filho, & Ferreira, 2005). Fish are a common and familiar component of aquatic ecosystems, acting as excellent indicators of environmental conditions, as they can reflect disturbances at different scales, due to their mobility characteristics, lifestyle and their position close to the top of the food chain (Freitas & Souza, 2009).


Thus, this study aimed to evaluate, through a brief sampling, the abundance and richness of ichthyofauna species present in a lotic and in a lentic environment in the floodplain of the Middle Araguaia River: the Araguaia riverbed and Dumbá Lake.




Material and methods

The study area is located in the Cerrado biome, far east of Mato Grosso State, bordering Goiás State, near the city of Cocalinho, MT (Figure 1). The Araguaia River is the main affluent of the Tocantins River, which constitutes the Tocantins-Araguaia basin, a tributary of the great Amazon Basin. It is divided into three segments: high, middle and low Araguaia (Tejerina-Garro et al., 1998; Aquino, Stevaux, & Latrubesse, 2005). The middle Araguaia extends for 1100  km, reaching a drainage area of  over 300,000 km2 in a flat area formed by Pleistocene sediments (Bananal plain), characterized by a well-developed Holocene alluvial plain (Latrubesse, Amsler, Morais, & Aquino, 2009; Gomes & Fernandes, 2017).

Situated in the tropical climate zone, it presents a predominant Aw climate (tropical with dry winter), with a rainy season between October and April and a dry season from May to September, with an average annual temperature of 22-26°C (Muniz, Santana, & Oliveira-Filho, 2020). Annual rainfall varies from 1300 to 2000 mm across the basin, with 95% of annual rainfall in the wet season (Irion et al., 2016; Lininger & Latrubesse, 2016). Located in the Cerrado biome, it has a great diversity of vegetation associated with aquatic ecosystems in good preservation conditions (Borges, Silveira, & Vendramin, 2014). In the dry period, the main channel becomes narrow and well delimited, while in the rain period it fills up and lateral flooding occurs (Junk et al., 1997).

We took samples through waiting nets of different mesh sizes (6, 7 and 8 cm), 20 meters in length and 1.5 meters in height, a 10-meter long trawl net, a cast net with a lead line of 3 meters, and fishing rods, totaling twelve points, six points in the Araguaia River channel and six in Dumbá Lake (Table 1). This lake is parallel and connected to the river in the way out, morphologically known as lagoon or meander lake (Figure 2). All collection methods were performed at all sampling points, with limitations for some methods depending on the local physiology.

We installed the nets near the backwaters in the river, as well as in the lake, tied to branches that penetrated the water layer, while in areas with stones the fishing rods and casting nets were preferred. The hauls were carried out in beach areas, where there could be an extensive capture. Sampling took place in the morning and afternoon. The study has been approved by institutional ethics committee of the University of Brasília (CEUA/UnB protocol code 115/2019 of August 20th, 2020) for studies involving animals, and the Brazilian Institute for the Environment and Renewable Resources (IBAMA) SISBIO authorized fish capture (license # 64640-1).
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Figure 1. Map indicating the Tocantins-Araguaia basin and the municipality of Cocalinho, MT. Source: The authors.















We performed this study in the dry season, between July 7th and 11th, 2019. We left the waiting nets for 2 hours at each sampling site, using the three different meshes, while for the trawl, we used a 100m² transect (10 meters from the margin into the water body and 10 meters from the net). We threw the cast net and line and hook in adjacent areas. For the methods of trawling, cast net and fishing rod, three collection efforts were made at each point. We used methods according to the morphology of the environment and the possibility of their use, giving priority to using as many techniques as possible at each sampling site.




Table 1. Geographical coordinates and altitude of sampling sites in the Araguaia River basin, Mato Grosso and Goiás States, Brazil (LEN – Lentic; LOT – Lotic).




[image: 187174530041_gt2.png]

















[image: 187174530041_gf6.png]



Figure 2. Map indicating the hydrography and the sampled sites on the lentic and lotic environments. Source: The authors.















The captured individuals were identified up to the most basal taxonomic level possible using taxonomic classification following Reis, Kullander, and Ferreira Jr. (2003) and Van Der Laan, Eschmeyer, and Fricke (2014) by the team of the Aquaculture Research Group, AcquaUnB, with complementary confirmations with specialists, when necessary. These fishes were later used for parasitological and mercury bioaccumulation studies.

For data analyses, we estimated the total and relative abundances of each species, and thus, the representativeness of each species in the total, as well as richness, Shannon’s diversity index, homogeneity and species accumulation curve. We used Statistica version 10 (Statsoft®) and BioEstat® 5.3 (Ayres, Ayres Júnior, Ayres, & Santos, 2007).




Results and discussion

We captured 168 individuals in the two environments, belonging to 06 orders, 19 families, and 42 species (Table 2). Characiformes, 28spp., Siluriformes, 6spp. and Cichliformes, 5spp., were the orders that reached the highest species richness, 66.66, 14.28 and 11.90%, respectively. The greatest abundance of individuals was observed at the point LEN 3, 52 specimens, followed by LEN 2, 37 specimens and LEN 1, 22 specimens, representing 66.07% of the total individuals caught, with an average of 14 fish per sampled point. The largest number of species collected occurred at point LEN 1, 15spp., followed by LEN 3, 10spp., LEN 2, 9spp., and LOT 2, 9spp., while points LEN 4, LEN 5, LOT 1 and LOT 6 had the lowest number of species, 1spp., presenting an average of 3.5 different species per sampling point. We did not catch any non-native species.




Table 2. Fish species presence/absence, abundance and richness per sample site in the environments of Rio Araguaia basin, Mato Grosso and Goiás States, Brazil.









	TAXA
	SAMPLING SITES



	LEN 1
	LEN 2
	LEN 3
	LEN 4
	LEN 5
	LEN 6
	LOT 1
	LOT 2
	LOT 3
	LOT 4
	LOT 5
	LOT 6



	Order Myliobatiformes
	
	
	
	
	
	
	
	
	
	
	
	



	Potamotrigonidae
	
	
	
	
	
	
	
	
	
	
	
	



	
Potamotrygon motoro (Müller & Henle, 1841)

	
	
	
	
	
	2
	
	
	
	
	
	



	Order Characiformes
	
	
	
	
	
	
	
	
	
	
	
	



	Hemiodontidae
	
	
	
	
	
	
	
	
	
	
	
	



	
Hemiodus unimaculatus (Bloch, 1794)

	1
	
	4
	
	
	1
	
	
	
	
	1
	



	
Hemiodus microlepis Kner, 1858

	2
	
	
	
	
	
	
	
	
	
	
	



	Curimatidae
	
	
	
	
	
	
	
	
	
	
	
	



	
Psectrogaster amazonica Eigenmann & Eigenmann, 1889

	2
	
	13
	
	
	
	
	
	
	1
	
	



	Prochilodontidae
	
	
	
	
	
	
	
	
	
	
	
	



	
Prochilodus nigricans Spix & Agassiz, 1829

	2
	
	2
	
	1
	
	
	
	
	
	
	



	Anostomidae
	
	
	
	
	
	
	
	
	
	
	
	



	
Leporinus affinis Günter, 1864

	
	1
	
	
	
	
	
	
	
	
	
	



	
Leporinus friderici (Bloch, 1794)

	
	5
	
	
	
	
	
	
	
	
	
	



	
Leporinus geminis Garavelo & Santos, 2009

	
	2
	2
	
	
	
	
	1
	
	
	
	



	
Megaleporinus obtusidens (Valenciennes, 1837)
	
	1
	
	
	
	
	
	
	
	
	
	



	
Schizodon vittatus (Valenciennes, 1850)

	
	1
	
	
	
	
	
	
	
	
	
	



	Erythrinidae
	
	
	
	
	
	
	
	
	
	
	
	



	
Hoplias malabaricus Bloch, 1794

	1
	
	
	
	
	
	
	
	
	
	
	



	Ctenolucidae
	
	
	
	
	
	
	
	
	
	
	
	



	
Boulengerella cuvieri (Agassiz, 1829)

	
	
	
	
	
	
	
	
	1
	
	
	



	Ancestrorhynchidae
	
	
	
	
	
	
	
	
	
	
	
	



	
Ancestrorynchus microlepis (Shomburgk, 1841)

	
	
	
	
	
	1
	
	
	
	
	
	



	Cynodontidae
	
	
	
	
	
	
	
	
	
	
	
	



	
Rhaphiodon vulpinus Agassiz, 1829

	1
	
	
	
	
	
	
	
	
	2
	
	



	Serralsamidae
	
	
	
	
	
	
	
	
	
	
	
	



	
Pygonocentrus nattereri Kner, 1858

	3
	
	
	
	
	
	3
	3
	
	
	
	



	
Serrasalmus maculates Kner, 1858

	
	
	
	
	
	
	
	3
	
	
	
	



	
Serrasalmus rhombeus (Linnaeus, 1766)

	
	
	
	
	
	
	
	
	4
	
	
	



	
Serrasalmus brandtii Lütken, 1875

	
	
	
	
	
	
	
	1
	1
	1
	
	



	
Serrasalmus eigenmanni Norman, 1929

	
	
	
	
	
	
	
	
	2
	
	
	



	
Myleus setiger  Müller & Troschel, 1844

	
	
	
	
	
	
	
	1
	
	
	
	



	
Metynnis hypsauchen (Müller & Troschel, 1844)

	
	
	6
	
	
	
	
	
	
	
	
	



	Characidae
	
	
	
	
	
	
	
	
	
	
	
	



	Characinae
	
	
	
	
	
	
	
	
	
	
	
	



	
Charax leticiae Lucena, 1987

	
	
	
	
	
	
	
	1
	
	
	
	



	
Exodon paradoxus Müller & Troschel, 1844

	1
	
	1
	
	
	
	
	
	
	
	
	



	Tretagonopterinae
	
	
	
	
	
	
	
	
	
	
	
	



	
Tetragonopterus argenteus Cuvier, 1816

	
	7
	
	
	
	
	
	
	
	
	
	



	Pristellinae
	
	
	
	
	
	
	
	
	
	
	
	



	
Moenkhausia dichroura (Kner, 1858)

	
	
	15
	
	
	
	
	
	
	
	
	



	
Moenkhausia 
megalops (Eigenmann, 1907)
	
	
	
	
	
	
	
	1
	
	
	
	



	Bryconidae
	
	
	
	
	
	
	
	
	
	
	
	



	Bryconinae
	
	
	
	
	
	
	
	
	
	
	
	



	
Brycon falcatus Müller & Troschel, 1844
	
	4
	
	
	
	
	
	
	
	
	
	



	Triportheidae

	
	
	
	
	
	
	
	
	
	
	
	



	Triportheinae
	
	
	
	
	
	
	
	
	
	
	
	



	
Triportheus auritus Cuvier & Valencinnes, 1850
	
	
	
	
	
	
	
	1
	
	
	1
	



	
Triportheus trifurcates (Castelnau, 1855)

	
	15
	4
	
	
	
	
	
	
	
	
	



	Order Siluriformes

	
	
	
	
	
	
	
	
	
	
	
	



	Loricariidae
	
	
	
	
	
	
	
	
	
	
	
	



	Hypostominae
	
	
	
	
	
	
	
	
	
	
	
	



	
Hypostomus carinatus Steindachner, 1877
	1
	
	
	
	
	
	
	
	2
	1
	6
	



	Heptapteridae

	
	
	
	
	
	
	
	
	
	
	
	



	
Pimelodella aff. cristata (Müller & Troschel, 1849)
	
	
	
	
	
	
	
	
	
	1
	
	



	Pimelodidae

	
	
	
	
	
	
	
	
	
	
	
	



	
Pimelodus aff. ornatus Kner, 1858
	1
	
	
	
	
	1
	
	
	
	
	
	



	
Pseudoplatystoma fasciatum (Linnaeus, 1766)

	1
	
	
	
	
	
	
	
	
	
	
	



	
Propimelodus araguayae Rocha, de Oliveira, Rapp & Py-Daniel, 2007

	
	
	
	
	
	
	
	
	1
	1
	
	



	
Pirinampus pirinampu (Spix & Agassiz, 1829)

	1
	
	1
	
	
	1
	
	1
	1
	1
	
	



	Order Cyprinodontiformes

	
	
	
	
	
	
	
	
	
	
	
	



	Sciaenidae
	
	
	
	
	
	
	
	
	
	
	
	



	
Pachypops fourcroi (Lacepède, 1802)
	
	
	
	
	
	1
	
	
	
	
	
	



	Order Cichliformes

	
	
	
	
	
	
	
	
	
	
	
	



	Cichlidae
	
	
	
	
	
	
	
	
	
	
	
	



	Cichlinae
	
	
	
	
	
	
	
	
	
	
	
	



	
Cichla kelberi Kullander & Ferreira, 2006
	
	
	
	1
	
	
	
	
	
	
	
	



	
Biotodoma cupido (Heckel, 1840)

	1
	
	
	
	
	1
	
	
	
	
	
	



	
Geophagus altifrons Heckel, 1840

	1
	
	
	
	
	
	
	
	
	
	
	



	
Satanoperca 
jurupari (Heckel, 1840)

	3
	
	4
	
	
	
	
	
	
	
	
	



	Cichlasomatinae

	
	
	
	
	
	
	
	
	
	
	
	



	
Heros aff. notatus (Jardine, 1843)
	
	1
	
	
	
	
	
	
	
	
	
	



	Order Pleuronectiformes
	
	
	
	
	
	
	
	
	
	
	
	



	Achiridae
	
	
	
	
	
	
	
	
	
	
	
	



	
Hypoclinemus mentalis (Günther, 1862)
	
	
	
	
	
	1
	
	
	
	1
	
	1



	ABUNDANCE

	22
	37
	52
	1
	1
	9
	3
	13
	12
	9
	8
	1



	RICHNESS
	15
	9
	10
	1
	1
	8
	1
	9
	7
	8
	3
	1






















The families that presented the greatest richness of species, analyzing both environments, were Serrasalmidae, 16.66%, Characidae, 15.47%, Triportheidae, 12.5%, Curimatidae, 9.52% and Anostomidae, 7.73%, representing more than 61% of total individuals. The most abundant species were Triportheus trifurcates (11.30%), Psectrogaster amazonica (9.52%), Moenkhausia dichroura (8.92%), Hypostomus carinatus (5.95%) and Pygocentrus nattereri (5.35%), totaling 41.04% of individuals captured.

In the lentic environment, we captured 31 species from six orders, while in the lotic environment, we caught 19 species from three orders, and the two environments had 8 species in common (Figure 3). Considering the abundance of individuals per environment, the most abundant orders were Characiformes, 81.14% and Cichliformes, 9.83%, in the lentic environment, and Characiformes, 63.04% and Siluriformes, 32.60% in the lotic environment.
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Figure 3. Fish species distribution in the sampled environments of the Upper Middle Araguaia floodplain. Source: The authors.















Of all individuals captured, orders Characiformes, Siluriformes and Cichliformes represented 92.85% of the species. The dominance of these orders is similar to that proposed by Roberts (1972) and, generally, observed for most rivers in Neotropical regions (Casatti, Langeani, & Castro, 2001; Böjsen & Barriga, 2002; Cetra & Petrete Jr., 2006; Jarduli, et al., 2014), which is first Characiformes, followed by Siluriformes and Perciformes. It is noteworthy that with the new classification proposed by Betancur et al. (2013), the Cichlidae family, with numerous species, is no longer part of the order of Perciformes, with the creation of a single order for these fish, Cichliformes, which can change the dominance of orders previously found in Neotropical rivers.

It is observed that of the five species that presented above 10% relative abundance, Hypostomus carinatus (20%), Moenkhausia dichroura (12%), Psectrogaster amazonica (14%), Pygocentrus nattereri (15%) and Triportheus trifurcatus (15%), three were found in both environments, while the other two were found only in the lentic environment (Figure 4). We highlight that most species found, 31 out of 42 (73.80%), were captured in the lentic environment.
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Figure 4. Graph showing the ranking of relative abundance in the two sampled environments in the Araguaia River basin. 1-Ancestrorynchus microlepis; 2-Biotodoma cupido; 3-Boulengerella cuvieri; 4-Brycon falcatus; 5-Charax leticiae; 6-Cichla kelberi; 7-Exodon paradoxus; 8-Geophagus altifrons; 9- Satanoperca jurupari; 10-Hemiodus microlepis; 11-Hemiodus unimaculatus; 12-Hoplias malabaricus; 13-Hypoclinemus mentalis; 14-Hypostomus carinatus; 15-Leporinus affinis; 16-Leporinus friderici; 17-Leporinus geminis; 18- Megaleporinus obtusidens; 19-Metynnis hypsauchen; 20-Moenkhausia dichoura; 21-Moenkhausia megalops; 22-Myleus torquatus; 23-Pachypops fourcroi; 24- Pimelodella aff. cristata; 25-Pimelodus aff. ornatus; 26- Pinirampus pirinampu; 27-Potamotrygon motoro; 28-Prochilodus nigricans; 29-Propimelodus araguayae; 30-Psectrogaster amazonica; 31-Pseudoplatystoma fasciatum; 32-Pygocentrus nattereri; 33-Rhaphiodon vulpinus; 34-Schizodon vittatus; 35-Serrasalmus brandtii; 36-Serrasalmus eigenmanni; 37-Serrasalmus maculatus; 38-Serrasalmus rhombeus; 39- Heros notatus; 40-Tetragonopterus argenteus; 41-Triportheus auritus; 42-Triportheus trifurcatus.















The Shannon diversity indices found were 1.27 for the lentic and 1.16 for the lotic environment. These low values may be explained by the index’ sensitivity to rare species, being inversely proportional to high percentages of rare species. The homogeneity of the samples by environment was 0.78 for the lentic and 0.71 for the lotic. The vast majority of the species in this study are distributed throughout the Amazon Basin, as suggested by Tejerina-Garro et al. (2002), but some are characterized as being migratory species, either for reproduction or due to feeding habits, as is the case of genera Prochilodus and Brycon.

As one of the most biodiverse rivers in the world, regarding fish fauna, the species accumulation curve (Figure 5) demonstrated that the number of observed species would be higher with more sampled spots at the stretch of the Araguaia River basin, considering both lotic and lentic environments.

The Cichlidae family comprises a vast number of species, approximately 1600, and recent studies seek to uncover errors in the classification of this huge group of vertebrates. In addition, species from this family are under significant fishing pressure due to their economic importance (Chao, 2001; Leiva, Pereira-Bonilla, Senior-Mojica, & Telles-Murcia, 2007). Of the five species from this family found in the study, Cichla kelberi, Biotodoma cupido, Geophagus altifrons, Satanoperca jupari and Heros notatus, the last three have taxonomic uncertainties and several phylogeny and morphology studies seek to genetically distinguish the different species from the genera and broaden the understanding about the distribution of the species from this family.
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Figure 5. Species accumulation curve, a geometric regression between the number of observed species and the sampling effort.















The Anostomidae family, composed of about 110 species, restricted to South America and with representatives in all hydrographic basins of Brazil, especially in the Amazon basin, has high commercial importance and small species have great acceptance in aquariums (Melo, Machado, & Silva, 2014). All the species we collected from this family (Leporinus affinis, Leporinus friderici, Schizodon vittatus, Leporinus geminis and Megaleporinus obtusidens) are recurrently found in the region, but the last two showed different color patterns suggesting that future phylogenetic studies can attest to a concrete classification of these specimens.

As with the Cichlidae family, studies that unravel the gaps in the classification and distribution of species in the Anostomidae family deserve attention. Ferreira, Oliveira, Venere, Galetti Jr., and Martins (2007), Olivatti et al. (2011) and Garavello et al. (2021) investigated genetic characters of genera from this family. Garavello and Santos (2009) found a species identified as Leporinus unitaeniatus and stated that there is a shortage of taxonomic information about the specimens of the genus Leporinus for the Tocantins/Araguaia basin. Britski and Birindelli (2008) described a new species of this genus in the basin, distinct from the other two (Leporinus parae and Leporinus lacustris) in dental pattern and habitat preference.

The comparison of species dominance by environment shows that the conversion from lotic to lentic environment changes the pattern (Lowe-McConnell, 1999). We collected a higher number of top-of-the-chain species, either carnivorous or omnivorous in the river channel, but we also found specimens with the same feeding habits in the lake. We observed dominance of carnivorous species (76.4%), such as Ancestrorynchus microlepis, Boulengerella cuvieri, Propimelodus araguayae, Pinirampus pirinampu, Rhaphiodon vulpinus and the species of the family Serrasalmidae, Pygocentrus nattereri, Serrasalmus brandtii, Serrasalmus
eigenmanni, Serrasalmus maculatus and Serrasalmus rhombeus, in the lotic environment. However, the two individuals of the species Pimelodus aff. ornatus and the only individual of the species Pseudoplatystoma fasciatum were found in the lentic environment, just like the insectivorous species Pimelodella aff. cristata.

The species described in the literature as frugivores collected in the study, such as Brycon falcatus, Myleus torquatus, Metynnis hypsauchen, Prochilodus nigricans, Psectrogaster amazonica, Schizodon vittatus and those of the genus Triportheus, Triportheus auritus and Triportheus trifurcatus, were primarily found in the lentic environment, more precisely 97.2%. Dense vegetation was observed in the margins of the lentic environment, while the margins in most of the sampled lotic environments were composed of sandbanks that formed beaches. Most individuals of the genus Hemiodus, Hemiodus microlepis and Hemiodus
unimaculatus, as well as the only specimen of Hoplias malabaricus, were also captured in the lentic environment.

Amongst the species found, three were described after the year 2000, Leporinus geminis (2009), Cichla kelberi (2006) and Propimelodus araguayae (2007), the latter being endemic to the Araguaia River basin. Another endemic species captured was Triportheus trifurcatus. According to Queiroz, Mateus, Garutti, and Venere (2008), the species of the genus Triportheus are among the least known so far and they are broadly consumed by the local people. In the present study we captured 28 individuals of two species from this genus, and the endemic species showed a high relative abundance.

It is also noteworthy that several of the species found are classified as commercial, of interest for aquaculture, aquarium and/or sport fishing. The specimens of evidenced coloring and/or small sizes, as the case of Charax leticiae, Monkhausia megalops, Moenkhausia dichroura, Exodon paradoxus, Leporinus affinis, Metynnis hypsauchen, Geophagus altifrons, Heros notatus, Tetragonopterus argenteus and Pachypops fourcroi, or of different habits and morphology, case of Hypostomus carinatus, Potamotrygon motoro and Hypoclinemus mentalis, are some of the species with aquarism potential, and are commonly found for sale in aquarium stores.

The richness of species found in this study demonstrates the environmental health of the studied area; however, the conservation of the analyzed environments must be stimulated in order to preserve these species locally. Species with uncertain taxonomic status suggest a certain lack of information and description of taxa of the floodplain in the upper-middle Araguaia ichthyofauna, as well as the possibility of being species not yet described. Also, according to Freitas and Souza (2009), who presented a proposal of ‘ideal’ biological indicator fish species (eight species in total) based on the criteria proposed by Johnson, Wiederholm, and Rosemberg (1993), we captured three of these species, and the genus Triportheus, which in this study was the most abundant, is one of the genera cited.

At first, we determined collection points in stretches close to the sampled environments and that were spatially parallel, understanding that the lake is located parallel to the river, but we opted for two more distant sites in an attempt to sample heterogenic landscapes in the lotic environment. At each sampling spot, we used all collection techniques, but there were method limitations at certain points. The waiting net, as well as trawling, were more efficient in the lentic environment, while hook casting was as efficient as the waiting net in the lotic environment. Therefore, for future studies we suggest that more sample spots and more distance between them would result in more individuals and a higher diversity. In addition, a bigger effort in sampling, considering length of time and period of the day, would better assess local diversity.




Conclusion

A brief ichthyological sampling in the Araguaia basin allowed for the observation of numerous species in both lentic and lotic environments. Top-of-the-chain species were found in both environments, though the lentic was more diverse and abundant, likely due to sampling methods working better in this environment. In the lotic environment there was a predominance of carnivorous and benthonic species. The most abundant genus was Triportheus, and other genera that are bioindicators in Amazonian watercourses were found. The sampled stretch demonstrated the environmental health of the water body, in addition to being able to help future studies of the Araguaia River.
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