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Abstract. Specimens of Potamotrygon falkneri were analyzed for metazoan parasites on the gills, and none of 
them was parasitized. This species was translocated to the studied region, and the unusual result is explained by 
some hypothesis. 
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Resumo. Ausência de metazoários parasitas branquiais em Potamotrygon falkneri (Potamotrygonidae) e 
suas implicações ecológicas na planície alagável do alto rio Paraná, Brazil. Espécimes de Potamotrygon 
falkneri foram analisados em busca de metazoários parasitas de brânquias e nenhum deles estava parasitado. 
Esta espécie não é nativa da região de estudo e o resultado incomum é explicado por algumas hipóteses. 
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The Paraná River is the most important river 
of the La Plata basin and the tenth largest in 
discharge in the world (Paiva 1982). Before the 
creation of the reservoir of the Itaipu hydroelectric 
power plant, the Sete Quedas Falls served as a 
natural barrier against the dispersion of numerous 
species of fish, including stingrays, from the lower 
and middle portions of the Paraná River to the upper 
Paraná River. With the construction of the Itaipu 
dam, this natural barrier was moved about 150 km 
upstream, and allowed some species to be 
translocated to this new environment, including 
Potamotrygon falkneri Castex & Maciel 1963, 
which was restricted to the lower and middle 
portions of the Paraná River (Agostinho et al. 
2004a).  

Family Potamotrygonidae Garman, 1877 
includes the only group of elasmobranchs 
completely adapted to life in freshwater habitats 
(Compagno & Cook 1995). Within this family, there 

are three valid genera, but the vast majority belong 
to the genus Potamotrygon Garman 1877 (Carvalho 
et al. 2003). Only in the Paraguay-Paraná basin 
around seven species occur, and this number can 
vary with the occurrence of synonyms and/or 
undescribed species (Rosa 1985, Carvalho et al. 
2003). 

Potamotrygonids have features similar to 
their marine relatives, such as low fecundity, late 
maturity and slow growth, making them very 
vulnerable (Compagno & Cook 1995). Moreover, 
they are very sensitive to the lack of oxygen in the 
water, being the first to rise to the surface when the 
oxygen is scarce (Achenbach & Achenbach 1976, 
Araújo 1998). They also have low tolerance to 
environmental and anthropogenic impacts 
(Compagno & Cook 1995, Marques 1996). 

Potamotrygon falkneri has predominantly 
benthic habits and is found preferably in places from 
two to four meters deep, with highly variable flow 
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and substrate (Neto et al. 2007). It exerts an 
important role in the food chain, since it is 
positioned at the top. Its diet consists mainly of fish 
and mollusks (Lonardoni et al. 2006).  

Studies on the parasitic fauna of P. falkneri 
have been made, but regarding endoparasites 
(Brooks & Amato 1992, Campbell 1999, Ivanov 
2005, Lacerda et al. 2008, 2009). Only one species 
of ectoparasite was described from the gills of P. 
falkneri, the monogenean Potamotrygonocotyle 
eurypotamoxenus Domingues & Marques 2007. This 
species also parasitizes other species of 
potamotrygonids: Potamotrygon motoro (Müller & 
Henle 1841), P. castexi Castello & Yagolkowski 
1969 and P. histrix (Müller & Henle 1841) 
(Domingues & Marques 2007). 

Studies on gill parasites have great 
importance because they can be very pathogenic to 

the host (Whittington & Chisholm 2008). As the 
studied species was translocated and is well adapted 
to the new environment, further studies are 
necessary to investigate if it was infested by new 
species of gill parasites, or brought its native 
parasites with them. This study aimed to investigate 
the fauna of metazoan gill parasites in Potamotrygon 
falkneri in the floodplain of the upper Paraná River.  

Stingrays were collected quarterly from 
March 2005 to September 2006, using fishing rods 
and nets exposed for 24 hours in different locations 
of the upper Paraná River floodplain (Fig. 1). In the 
field, gills were removed with the aid of a scalpel 
and fixated in 5% formalin. The branchial arches 
were separated and analyzed for metazoan parasites 
(especially monogeneans) in the laboratory, under an 
Olympus SZ40 stereomicroscope with 4.0 zoom. 
Methodology was according to Eiras et al. (2006). 

 

 
 
Figure 1. Upper Paraná River floodplain. Sampling stations: 1-Ivinheima River; 2-Ventura Lagoon; 3-Patos Lagoon; 4-
Fechada Lagoon; 5-Guaraná Lagoon; 6-Baía River; 7-Pau Véio Backwater; 8-Paraná River; 9-Garças Lagoon; 10-
Osmar Lagoon; 11-Mutum Island.  
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Thirty specimens of Potamotrygon falkneri 
were analyzed, 18 males and 22 females, with total 
length ranging from 40.0 to 80.0 cm (52.2±10.2) and 
disc length from 21.6 to 50.0 cm (29.9±6.9). None 
of them was parasitized by metazoans. This result is 
very unusual in nature, leading us to elaborate some 
hypothesis to explain it.  

Recent studies show the importance of 
parasites within the community and their 
relationship as indicators of the ecosystem health 
(Marcogliese 2005). Parasites present a great variety 
of life cycles and adaptations for survival, inside and 
outside their hosts (Thatcher 1991) and the 
ectoparasitic fauna can provide answers regarding 
the host`s behavioral habits and environment 
(Yamada et al. 2008). 

 For example, many helminthes have a 
complex life cycle, with hosts ranging from 
invertebrates to vertebrates. The absence of only one 
organism or host within that process would mean the 
interruption of their life cycles, and the end of their 
disposal in the environment (Thatcher 1981).  

According to Almeida et al. (2009), 
stingrays exhibit distinct environment occupation 
and habitat use patterns, that may lead to spatial 
segregation processes. Potamotrygon falkneri was 
translocated to the floodplain of the upper Paraná 
River. This species went through a process of 
moving from its place of origin to a new habitat. In 
this process, the stingrays could have gained, or lost, 
forms of parasitism. Biological invasions are a big 
problem for the world's biodiversity and parasites 
may have a key role in modifying the environment 
(Prenter et al. 2004). 

The absence of ectoparasites in P. falkneri in 
the floodplain of the upper Paraná River is 
somewhat intriguing. One species of gill parasite 
was described from P. falkneri, 
Potamotrygonocotyle eurypotamoxenus, but in 
another area (Salobra River, District of Salobra, 
Municipality of Miranda, Mato Grosso do Sul, 
Brazil) (Domingues & Marques 2007). The same 
authors recorded other species of monegeneans in 
the La Plata basin (Corrientes, Argentina), 
downstream the upper Paraná River floodplain. This 
fact may indicate that these stingrays had these 
parasites prior to the translocation. We suggest that 
maybe these parasites were lost during the change of 
habitat as the stingray reached new environments 
after the flooding of the Sete Quedas Falls, with the 
construction of the Itaipu hydoelectric power plant. 

This hypothesis is supported by some 
studies showing that invasive species can have fewer 
parasites than if they were in their place of origin, 
because of the typical aggregate distribution and the 

“bottleneck” effect (Mitchell 2003, Torchin et al. 
2003, Prenter et al. 2004). Individuals that are not 
parasitized, especially on the gills, which are related 
to gas exchange and movement, should have 
advantage over parasitized ones. Maybe non-
parasitized fish had advantage colonizing the new 
environment. A second possible scenario would be 
the loss of parasites during the translocation from 
the place of origin (lower and middle Paraná River), 
to the upper Paraná River.  

Another factor that cannot be forgotten 
when we consider the difference in the parasitic 
fauna between the two observed locations, is the 
contrast of anthropogenic impacts between the two 
regions. Pollution is a major factor in the change of 
the parasite`s population and community (Kennedy 
1997). The region of the upper Paraná River is 
probably less impacted than the region of Itaipu 
when we consider the construction of dams, as it is 
the largest stretch of the river without them 
(Agostinho et al. 2004b). Nevertheless, it may have 
limnological characteristics that did not encourage 
the establishment of ectoparasites on stingrays 
present in this region. In addition, this new 
environment for the stingrays is constantly being 
changed in relation to the transparency of water due 
to the construction of the Porto Primavera dam, 
placed upstream from this portion of the river 
(Universidade Estadual de Maringá. 
Nupélia/PELD/CNPq 2000).  

The higher probability of success in the 
invasion of specimens with few or no parasites may 
increase their advantages in the competition with 
native species that suffer the negative effects from 
parasites (enemy release hypothesis, see Colautti et 
al. 2004). 
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