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Introduction 

 

Among other environmental impacts, the implementation of hydroelectric dams may cause 

the disruption of migratory fish routes. However, most routes and migratory behavior are 

unknown, and in the absence of such information it is difficult to propose monitoring, control 

and mitigation of such impact. Therefore, there is an urgent need for studies that identify fish 

breeding sites and migratory routes to allow the understanding of regional ecological patterns 

and lead to adequate mitigating measures, such as implementation of fish passages on 

hydropower dams. 

According to Brazilian Federal Government Planning, the expansion of hydroelectric 

production will occur mainly towards the Amazon (EPE, 2012). In this context and due to the 

high hydroelectric potential and biodiversity of Juruena and Tapajós River basins, Ministries 

of Environment and Mines & Energy are developing together a study to reconcile critical 

areas for conservation and energetic planning on these basins. Under such scope, 

ichthyoplankton data were collected in order to map possible migratory fish routes and 

spawning sites, and part of the results is presented here. 

Then, our main goal was to search for primary and important information on migratory 

species in Juruena River basin, using a rapid assessment. Our specific questions were: i) is the 

study area used as passage route by fish eggs or larvae? ii) is it possible to identify migratory 

fish species or families who passes by the study area? 

 

  



 
 

Material and Methods 

Study Area 

The Juruena River basin has approximately 191,000 km
2
, lying almost entirely on Mato 

Grosso State, except for a small portion of its lower course (about 5% of the basin) that fits 

into Amazonas State (Figure 1). It is remarkable the amount of rapids and falls occurring 

throughout the basin, with large lakes and meanders present only on the lower course of the 

main river. 

 
Figure 1 – Location of the basin on the country (left). Sampling sites and noticeable points 

(right). (Source: EPE – mapping of rapids and lakes) 

 

Due to the large extension and south-north orientation of the basin, its territory includes 

forested vegetation from the Amazon Biome, as well as savanna vegetation from the Cerrado, 

with numerous ecotonic formations. 

According to the Hydroelectric Inventory of Juruena River basin (EPE, 2010), the greatest 

fish wealth and biodiversity occurs in its lower course, compared to other water bodies in the 

basin. This is probably due to the combination of all tributaries on the lower course and 

because many species pass by this region during the spawning season. Among the tributaries, 



 
 

one of the most important is Arinos River. It presents increased amount of organic matter and 

high turbidity, a considerable number of species, and fisheries activity.  

Sampling Sites 

Aiming to increase the capture success, six sites were chosen close to rapids, which could be 

spawning sites, and on important confluences of the middle-lower basin, important fisheries 

areas (Figure 1). 

Proceedings for ichthyoplankton capture and identification 

Two field campaigns were performed in middle-low Juruena River, in December/2011 and 

February/2012, both during the rising period. Sampling occurred at night, starting at 8:00 PM 

and during the day, starting at 6:00 AM. At each site, a transect was drawn with three 

sampling points (right and left banks and river center). Samples were taken near the surface 

and near the bottom with plankton nets (300 μm mesh, 48 cm mouth diameter, 120 cm long), 

with a coupled flow meter. From the boat, the nets were kept steady in water in countercurrent 

direction, during six minutes. For each sampling site the coordinates were recorded with GPS.  

The collected material was placed in appropriate containers, fixed in 10% buffered formalin 

and identified in laboratory to the family level based mainly on the works of Araujo-Lima & 

Donald (1988), Nakatani et al. (2001), Leite et al. (2007) and Oliveira et al. (2008). 

Fisheries survey 

Fisheries survey was conducted in February/2012, through interviews with 15 fishermen 

operating in the study region. The most important commercial fishes were listed using their 

common names. 

 

Results and Discussion 

Considering both campaigns, 170 fish eggs and 1025 larvae were collected in the middle-low 

Juruena River basin. There were no expressive differences in ichthyoplankton amounts 

collected during the day and in the night periods, or between the banks and the center of the 

sampling sites. Eighty-three percent of the material collected (eggs and larvae) could be 

identified at least at the family level. Among those identified, the highlights were the families 

Characidae (59%), Anostomidae (19%), Pimelodidae (9%), Curimatidae (6%), and 

Prochilodontidae (6%). 

Among the 228 species occurring in Juruena River basin (Ambiental Consulting, 2008; 

Instituto Centro de Vida, 2009; EPE, 2010), 94 were considered as migratory species and 45 

were considered important for fishery. Among these species, 17 were considered migratory 



 
 

and of commercial interest: Pimelodidae: eight species; Characidae: three; Anostomidae: one; 

Prochilodontidae: one; Ctenoluciidae: two; Cynodontidae: one; Osteoglossidae: one. 

In the present study, the fishermen interviewed alleged to use both Arinos and Juruena Rivers 

for fishery and considered 10 species as important ones (Table 1). Among the mentioned 

species, “trairão” is caught in large amounts and presents great importance for the activity, 

despite its lower market value. 

Table I. Commercial species recorded in Juruena basin 

Family Common names Scientific names* Migratory habits 

Characidae 
matrinxã 

Brycon falcatus  

Present 

Brycon aff. pesu 

pacu  Myleus cf. setiger 

Pimelodidae 

 

cachara Pseudoplatystoma fasciatum  

jaú  Zungaro zungaro 

pirarara  Phractocephalus 

hemioliopterus  

piraíba  Brachyplatystoma 

filamentosum  

Cynodontidae cachorra  Hydrolicus scomberoides  

Anostomidae  piau Leporinus sp. 

Erythrinidae  trairão Hoplias sp. 
Absent 

Sciaenidae  curvina Plagioscion squamossismus  

* The common names were compared to the basin’s species lists. 

Commercial and migratory species belong to the same families most recorded in the 

ichthyoplankton (especially Characidae, Pimelodidae and Anostomidae), showing that the 

sampling area may constitute important spawning area and drift route for larvae and eggs of 

these species. 

Approximately 98% of the eggs were classified in the final stage embryo (about to hatch), 

which is estimated between 12 and 16 hours and between 18 and 24 hours of incubation for 

migratory species of the orders Characiformes and Siluriformes, respectively (Araujo-Lima, 

1994). Considering the stage of eggs and that 95% of the larvae were identified in the stage of 

larval yolk (newly hatched, with the yolk sac), combined with the average river flow speed of 

0.28 m/s, we can infer that expressive spawning occurs in the middle-low Juruena and Arinos 

rivers, on the vicinity of the sampling areas. 

We conclude that the sampled area is used as passage route by fish eggs and larvae, as well as 

presents fish spawning sites. Thus, through a low-cost and rapid research, it was possible to 

obtain high-quality regional information on migratory fishes in the middle-low Juruena river 



 
 

basin, a rare initiative to anticipate environmental issues that are usually dealt with later on, 

under projects’ licensing processes.   

The regional information is already resulting in practical measures on the basin level, under 

the scope of priority areas for conservation and energetic planning on Tapajós and Juruena 

rivers. On such approach, the possible migratory/drift routes identified were used to map 

sensible areas on the river basin.  

Such information will also be useful in a local perspective, guiding the scope for future 

environmental impact assessments of hydroelectric projects. For those projects that confirm to 

disrupt the connection between spawning and growing sites, evaluate and apply what is 

suitable for each case: adequate fish passage systems or in-situ or ex-situ conservation 

measures. 
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