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Abstract

Silva, T.B. & Uieda, V.S. Preliminary data on the feeding habits of the freshwater stingrays Potamotrygon 
falkneri and Potamotrygon motoro (Potamotrygonidae) from the Upper Paraná River basin, Brazil. Biota 
Neotrop. Jan/Apr 2007 vol. 7, no. 1  http://www.biotaneotropica.org.br/v7n1/pt/abstract?article+bn02007012007 
ISSN 1676-0603.

Stingrays of the Potamotrygonidae family are a singular group of Neotropical ichthyofauna. Although ancient 
reports exist about the group, there are still many questions that need to be clarified, such as the biology of the 
species that occur in the Paraná-Paraguay River system. In the present work, the diet of Potamotrygon falkneri 
and Potamotrygon motoro, captured in the Upper Paraná River, downstream from the Engenheiro Souza Dias 
Hydroelectric Power Station (UHE Jupiá), was analyzed. Both species showed a diversified diet, consisting of 14 
food items, including Mollusca, Crustacea, Insecta and fish, with the predominance in diversity and abundance 
of aquatic insects. Only one individual of each species ingested fish. Potamotrygon motoro consumed mainly 
Ephemeroptera, while P. falkneri consumed mainly Mollusca, Hemiptera and Trichoptera. The data apparently 
indicate a more specialized diet for P. motoro, consuming more Ephemeroptera (Baetidae), and a more generalized 
diet for P. falkneri. The analysis of individuals captured in three microhabitats that differ in function of the substrate 
type and presence of marginal vegetation, suggests differences in the food items consumed.

Keywords: diet, rays, resource partitioning, microhabitat.

Resumo

Silva, T.B. & Uieda, V.S. Dados preliminares sobre o hábito alimentar das raias de água doce Potamotrygon 
falkneri e Potamotrygon motoro (Potamotrygonidae), na Bacia do Alto Rio Paraná, Brasil. Biota Neotrop. 
Jan/Apr 2007 vol. 7, no. 1 http://www.biotaneotropica.org.br/v7n1/pt/abstract?article+bn02007012007 
ISSN 1676‑0603.

As raias da família Potamotrygonidae representam um grupo singular da ictiofauna Neotropical. Apesar de 
serem antigos os relatos sobre o grupo, ainda são muitas as questões que permanecem sem resposta, sobretudo 
no que diz respeito à biologia das espécies que ocorrem na Bacia do Paraná-Paraguai. No presente trabalho foi 
analisada a dieta de Potamotrygon falkneri e Potamotrygon motoro, capturadas no Alto Rio Paraná, a jusante da 
Usina Hidrelétrica Engenheiro Souza Dias (UHE Jupiá). As duas espécies de raias apresentaram dieta diversificada, 
ingerindo 14 itens, entre moluscos, crustáceos, insetos e peixes, porém com predominância de insetos aquáticos em 
diversidade e abundância. Somente um indivíduo de cada espécie ingeriu peixe. Potamotrygon motoro consumiu 
principalmente Ephemeroptera, enquanto P. falkneri, principalmente Mollusca, Hemiptera e Trichoptera. Os 
dados aparentemente indicam uma dieta mais especializada de P. motoro, com maior consumo de Ephemeroptera 
(Baetidae), e uma dieta mais generalizada de P. falkneri. A análise dos indivíduos capturados em três micro-
hábitats, que diferem quanto ao tipo de substrato e presença de vegetação marginal, sugere diferenças nos tipos 
de alimentos consumidos.

Palavras-chave: dieta, raias, partilha de recursos, micro-hábitat.
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Introduction

Stingrays of the family Potamotrygonidae are important com-
ponents of the Neotropical ichthyofauna, being the only group of 
elasmobranchs completely restricted to fluvial systems of South 
America (Thorson et al. 1978, Compagno & Cook 1995, Lasso  
et al. 1996). Three genera are recognized within the family:  
Paratrygon Duméril, 1865, Plesiotrygon Rosa, Castello & Thorson, 
1987, and Potamotrygon Garman, 1877 (Carvalho et al. 2003). In 
some places they are captured as ornamental fishes and eventually 
used as food resource by fishermen communities (Charvet-Almeida 
et al. 2002). Few studies dealing with the biology of stingrays are 
restricted to species from the Amazon River basin (Araújo 1998, 
Charvet-Almeida 2001). In the Paraná-Paraguay River system, ex-
istent data are restricted to studies carried on during the decades of 
1960 and 1970 in the region of Santa Fé, Argentina (Castex 1963a,b, 
Achenbach & Achenbach 1976). Recently, some reports focused on 
the stingray invasion in the Upper Paraná River and their capacity to 
inflict injuries to humans (Haddad Jr. et al. 2004).

Potamotrygon motoro (Figure 1a) is the species with the high-
est occurrence and abundance in the Paraná River (Achenbach & 
Achenbach 1976). It is distinguished from P. falkneri, also of common 
occurrence, by the presence of orange to yellow dorsal ocelli with 
a diameter larger than the eyes and rounded by a black ring (Britski  
et al. 1999). In contrast, on the dorsal surface of P. falkneri (Figure 1b) 

irregular yellow spots commonly larger than eye diameter are present. 
Although the differentiation of those species may seem to be easy 
according to the description above, preliminary taxonomic studies 
have showed a strong polychromatic variation between individuals 
of different size and from different habitats, making the identification 
based only on morphological characteristics considerably difficult 
(D. Garrone Neto, unpublished data).

Considering the scarcity of studies on the biology and ecology of 
the great majority of stingray species that occur in the Paraná-Para-
guay River system research on this subject is extremely important. 
The present study intends to contribute with data about the feeding 
habits of stingrays belonging to the Paraná River. Data on feeding 
habits are important for ecologists and, nowadays, for administra-
tors of fishing resources, allowing a better comprehension of the 
function of the ecosystem and, thus, their proper management  
(Zavala-Camim 1996). The Paraná-Paraguay River system has 
been intensely modified, including alterations in the original fauna 
composition. Therefore, information on invading species such as the 
rays becomes important for the administration of this ecosystem and 
future conservation projects.

Material and Methods

The work was carried out in the Upper Paraná River, in the region 
of the Engenheiro Souza Dias Hydroelectric Power Station - UHE 
Jupiá reservoir (20° 47’ S and 51° 38’ W). The UHE Jupiá is situated 
between Castilho (São Paulo State) and Três Lagoas (Mato Grosso 
do Sul State), in the Midwestern region of Brazil. Dam is 5,495 m 
long and the flooded area of the reservoir lake amounts to 330 km2. It 
was concluded in 1974 allowing navigation in the Paraná River (data 
supplied by Companhia Energética de São Paulo - CESP).

Specimens of Potamotrygon motoro and P. falkneri were sampled 
on April and May 2004, during daylight hours, with underwater 
fishing equipment (pneumatic harpoon, used by local fishermen). 
The samples were taken from three microhabitats downstream from 
the reservoir (Figure 2). The three sampled microhabitats differed in 
function of the substrate type and presence of marginal vegetation. 
All this downstream area has suffered a strong anthropic interference 
during the dam construction and the riparian vegetation is currently 
undergoing a recovery phase.

The first microhabitat (Figure 2a), located in the right margin 
and 50 to 800 m downstream from the dam, has rocky banks and 
substrate, a fast current and depths between 0.5 and 3 m. The  
second microhabitat (Figure 2b), located in the left margin and 700 to 
1,100 m downstream from the dam, presents submerged herbaceous 
vegetation, a muddy substrate and depths of 1.5 to 2.5 m. The third 
microhabitat (Figure 2c), also in the left margin and continuous with 
the second microhabitat, presents riparian vegetation with trees up 
to 30 m high, sandy beaches, a rocky substrate in the riverbed and 
depths between 1.0 and 2.5 m.

Collected specimens were identified using a key made by Rosa 
(1985), and afterwards they were weighed and measured (disk length 
and total length). The digestive tract was removed and fixed in 10% 
formalin. The diet was determined through the analysis of the stomach 
content under stereomicroscopy, and ingested food items were identi-
fied using specific keys for freshwater invertebrates (Pennak 1978, 
Ringuelet 1976) and aquatic insects (Lopretto & Tell 1995, Merritt &  
Cummins 1996). Frequency of occurrence, volume, and numerical 
frequency were the methods used. The frequency of occurrence 
(Hyslop 1980) indicates the presence or absence of each food item 
in the diet, being calculated as the number of fishes where the item 
occurred in relation to the total of occurrence of every item (relative 
frequency). The volume was determined in two ways: biovolume 

Figure 1. Potamotrygon motoro female with 265 mm of disk length a) and 
Potamotrygon falkneri female with 445 mm of disk length b) sampled in Paraná 
River close to UHE-Jupiá (Photos: Domingos Garrone Neto).

Figura 1. Fêmea de Potamotrygon motoro com 265 mm de largura de disco a) e 
fêmea de Potamotrygon falkneri com 445 mm de largura de disco b), amostradas 
no Rio Paraná, próximo a UHE-Jupiá (Fotos: Domingos Garrone Neto).

a

b
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Figure 2. General view of the sampled microhabitats: rocky right margin 
a), muddy left margin b), and rocky left margin c) with detail of a fisherman 
harpooning a ray (Photos: Domingos Garrone Neto).

Figura 2. Vista geral dos microhabitats amostrados: margem direita rochosa 
a), margem esquerda lodosa b), e margem esquerda rochosa c) com det-
alhe de um pescador arpoando uma raia (Fotos: Domingos Garrone Neto).  

and relative volume. The biovolume corresponds to the area occu-
pied by each food item in relation to the totality of ingested items, 
determined by the analysis of the stomach content on a milimetric 
plate (adapted from Esteves & Galetti Jr. 1995). The relative volume 
was determined through the displacement of a water column, using 
a graduated test tube. For the item “fishes”, only the relative volume 
was calculated. The numerical frequency (Hyslop 1980) corresponds 
to the percentage calculated as the number of individuals for each 
ingested item in relation to the total number of individuals of all 
items. This value was associated to the frequency of occurrence and 
volume for the calculation of the Relative Index of Importance (Pinkas  
et al. 1971), in which the predominant food in the diet was defined, as 
follows: RII = (NF + V) x FO; RII = relative index of importance;  
NF = numerical frequency; V = biovolume or relative volume; 
FO = frequency of occurrence. To allow the diet comparison among 
species, calculated values of RII were transformed into relative  
values (%). Items with values of RII higher than 20% were considered 
as the predominant food in the species diet.

Results and Discussion

The commercial rays capture is usually done with a line with 
multiple hooks (a long line called “espinhel”) or with a harpoon in 
the area of study. The latter method, used in the present work, gives 
a better result in terms of captured individuals by capture effort 
and allows the sampling of specific microhabitats. The commercial 
capture of stingray is only done by accident (the rays are caught 
in the long line when trying to eat the bait intended for other fish  
species) and the harpoon capture is only done when specifically 
asked for, since no commerce of rays for human consumption exists 
in the general studied area (M. J. Vilela, pers. comm.). Currently 
only some of the professional fishermen eat ray meat, since it does 
not present any commercial importance. Although it occurred more 
frequently in the past, even today the rays captured by professional 
and amateur fishermen in the general area of study usually have 
their stings removed, after which they are reintroduced in the river 
(D. Garrone Neto, pers. comm.). A total of 25 stingrays were cap-
tured, being 15 P. motoro and 10 P. falkneri. Potamotrygon motoro 
specimens presented a total length between 257 and 457 mm, disk 
length between 168 and 265 mm, and weight between 380 and 980 g.  
Potamotrygon falkneri specimens presented 531 to 835 mm of total 
length, 254 to 445 mm of disk length, and a weight of 940 to 6550 g. 
Although the sampled specimens of P. motoro were smaller than the 
other species, Thorson et al. (1983) reported that this species reaches 
a maximum length of 600 mm and 8.5 kg of weight. Although the 
literature about P. falkneri is scarce, a maximum length of 892 mm 
was cited for this species (Britski et al. 1999).

The two species showed a diversified diet, a common characteris-
tic of fluvial fish (Weatherley 1963, Lowe-McConnell 1999), ingest-
ing 14 different food items, including Mollusca, Crustacea, aquatic 
Insecta and fishes (Table 1), with predominance of aquatic insects 
both in diversity and abundance. Despite presenting high diversity, 
Mollusca and Crustacea were consumed in low percentages. Only one 
individual of each species ingested fish. The two species differed in 
relation to the predominant type of aquatic insect ingested: P. motoro 
fed mainly on Ephemeroptera (Baetidae) and Diptera (Chironomidae), 
whereas P. falkneri fed mainly on Trichoptera (Odontoceridae) and 
Hemiptera (Naucoridae) (Table 1).

According to Achenbach & Achenbach (1976), the feeding habits 
of Potamotrygonidae rays change during ontogenetic development, 
with young rays feeding on small mollusks, crustaceans, and insect 
larvae, while adults feed on fishes and crabs. The ingestion of fishes of 
the family Loricariidae was also reported by this author. For P. motoro, 
it seems that the majority of captured individuals were juveniles, with 
the sampled individuals having 1/3 and 1/8 of the size and weight, 
respectively, of the largest individuals reported in the literature (data 
from Thorson et al. 1983). In addition, according to Achenbach & 
Achenbach (1976), reproductively mature individuals of P. motoro 
present disk sizes between 300 and 350 mm, larger than the disk sizes 
presented by the individuals collected in this study. In this way, the 
insectivorous diet of P. motoro may represent an ontogenetic diet 
variation. In the case of P. falkneri, the absence of reported data 
concerning the length of adults leaves this possibility open.

The relative index of importance (RII) reinforced the feeding 
differences between the two ray species. Potamotrygon motoro in-
gested mainly Ephemeroptera (Table 2) and P. falkneri, with a more 
diversified diet, ingested a high percentage of Mollusca, Hemiptera 
and Trichoptera (Table 3). Despite these differences, P. motoro and 
P. falkneri showed some similarities with data from other stingray 
species. Potamotrygon orbigny from the Venezuelan llanos also 
showed preference for aquatic insects, mainly Diptera (Chironomidae) 
and Ephemeroptera (Lasso et al. 1996). In contrast, a carnivorous 
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Table 2. Food items consumed by Potamotrygon motoro and their frequency of occurrence (FO%), numerical frequency (NF%), biovolume (B%), and relative 
volume (RV%). The Relative Index of Importance (RII) was calculated using the biovolume and the relative volume values. The numbers in bold represent 
the predominant items in the diet (> 20%).

Tabela 2. Itens alimentares consumidos por Potamotrygon motoro e sua freqüência de ocorrência (FO%), freqüência numérica (NF%), biovolume (B%) e 
volume relativo (RV%). O Índice de Importância Relativa (RII) foi calculado usando os valores do biovolume e do volume relativo. Os números em negrito 
representam os itens predominantes na dieta (> 20%). 

Consumed food FO NF B RV RII (biovolume) RII (relative volume)
RII RII % RII RII %

Mollusca 2.7 0.5 0.5 - 2.70 0.1 1.35 <0.0

Crustacea 2.7 0.3 4.7 11.2 13.50 0.3 31.05 0.7

Coleoptera 2.7 0.3 0.1 - 1.08 <0.0 0.81 <0.0

Diptera 24.4 10.3 20.4 11.2 749.08 15.8 524.60 11.2

Ephemeroptera 32.4 76.7 25.1 32.6 3298.32 69.5 3541.32 75.7

Hemiptera 2.7 0.3 3.8 2.8 11.07 0.2 8.37 0.2

Lepidoptera 2.7 1.1 4.4 14.0 14.85 0.3 40.77 0.9

Odonata 8.1 1.6 18.8 8.6 165.24 3.5 82.62 1.8

Trichoptera 18.9 8.7 16.5 14.0 476.28 10.0 429.03 9.2

Fish 2.7 0.3 5.7 5.7 16.20 0.3 16.20 0.4

Table 1. Frequency of occurrence (FO%) and numerical frequency (NF%) of the food items consumed by Potamotrygon motoro and P. falkneri.

Tabela 1. Freqüência de ocorrência (FO%) e freqüência numérica (NF%) dos itens alimentares consumidos por Potamotrygon motoro e P. falkneri.

Consumed food P. motoro P. falkneri

FO NF FO NF
1. Bivalvia (fragments) - - 4.0 2.0

2. Gastropoda (Ampullariidae) 2.4 0.3 8.0 5.9

3. Gastropoda (Hydrobiidae) 2.4 0.3 4.0 2.0

4. Gastropoda (fragments) - - 4.0 2.0

5. Crustacea (Palaemonidae) 2.4 0.3 - -

6. Crustacea (fragments) - - 4.0 2.0

7. Coleoptera (Elmidae) 2.4 0.3 - -

8. Diptera (Chironomidae) 22.0 10.3 4.0 11.8

9. Ephemeroptera (Baetidae) 29.3 76.8 12.0 15.7

10. Hemiptera (Naucoridae) 2.4 0.3 12.0 25.5

11. Lepidoptera (Pyralidae) 2.4 0.1 - -

12. Odonata (Cordullidae) 2.4 0.3 - -

13. Odonata (Gomphidae) 7.3 1.3 8.0 3.9

14. Odonata (Libellulidae) - - 4.0 5.9

15. Trichoptera (Hydropsychidae) 7.3 3.2 4.0 2.0

16. Trichoptera (Leptoceridae) 7.3 1.6 8.0 3.9

17. Trichoptera (Odontoceridae) 7.3 3.9 20.0 13.7

18. Fish (Loricariidae) - - 4.0 3.9

19. Fish (fragments) 2.4 0.3 - -

Number of analyzed individuals 15 10

Number of empty stomachs 0 2

diet based on fish and shrimp was reported for Paratrygon aireba  
(Lasso et al. 1996).

The use of a volumetric method in the fish diet analyses through 
the measurement of the displacement in a graduate test tube is difficult 
when the items possess small size or are present in small amounts 
(Hyslop 1980). In these cases, the biovolume, defined as the area 
occupied by each food type (Esteves & Galetti Jr. 1995), can be used 
as an indirect measure of volume. In the present study, the advantage 
of the biovolume method was reinforced through the comparison 

between the values of the relative index of importance, calculated 
with the biovolume and the relative volume values.

Analyzing the diet of the species in function of the microhabitat 
occupied (Figures 3 and 4), a diet similarity among the two spe-
cies was registered only in the rocky right margin microhabitat,  
suggesting resource partitioning. In spite of the small number of ana-
lyzed individuals, the data apparently indicate a more specialized diet for  
P. motoro, consuming more Ephemeroptera (Baetidae) in the three mi-
crohabitats, and a more generalized diet for P. falkneri, with a strong 
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Table 3. Food items consumed by Potamotrygon falkneri and their frequency of occurrence (FO%), numerical frequency (NF%), biovolume (B%), and relative 
volume (RV%). The Relative Index of Importance (RII) was calculated using the biovolume and the relative volume values. The numbers in bold represent 
the predominant items in the diet (> 20%).

Tabela 3. Itens alimentares consumidos por Potamotrygon falkneri e sua freqüência de ocorrência (FO%), freqüência numérica (NF%), biovolume (B%) e 
volume relativo (RV%). O Índice de Importância Relativa (RII) foi calculado usando os valores do biovolume e do volume relativo. Os números em negrito 
representam os itens predominantes na dieta (> 20%).

Consumed food FO NF B RV RII (biovolume) RII (relative volume)
RII RII % RII RII % 

Mollusca 22.7 11.8 39.6 0.7 1166.78 36.1 283.75 14.0

Crustacea 4.6 2.0 - 5.4 - - 34.04 1.7

Diptera 4.6 11.8 1.9 0.1 63.02 2.0 54.74 2.7

Ephemeroptera 13.6 15.7 2.4 0.2 246.16 7.6 216.24 10.6

Hemiptera 13.6 25.5 36.8 1.3 847.28 26.2 364.48 18.0

Odonata 9.1 9.8 13.1 0.8 208.39 6.0 96.46 4.8

Trichoptera 27.3 19.6 6.2 0.3 704.34 21.8 543.27 26.8
Fish 4.6 3.9 - 91.2 - - 437.46 21.5

Figure 3. Frequency of occurrence (black bars) and numerical frequency 
(white bars) of the food items consumed by Potamotrygon motoro in the 
three studied microhabitats. N = number of individuals with stomach con-
tent. 1) Bivalvia (fragments); 2) Gastropoda (Ampullariidae); 3) Gastropoda 
(Hydrobiidae); 4) Gastropoda (fragments); 5) Crustacea (Palaemonidae); 
6) Crustacea (fragments); 7) Coleoptera (Elmidae); 8) Diptera (Chironomidae); 
9) Ephemeroptera (Baetidae); 10) Hemiptera (Naucoridae); 11) Lepidoptera 
(Pyralidae); 12) Odonata (Cordullidae); 13) Odonata (Gomphidae); 14) Odo-
nata (Libellulidae); 15) Trichoptera (Hydropsychidae); 16) Trichoptera 
(Leptoceridae); 17) Trichoptera (Odontoceridae); 18) Fish (Loricariidae); 
and 19) Fish (fragments).

Figura 3. Freqüência de ocorrência (barras pretas) e freqüência numérica 
(barras brancas) dos itens alimentares consumidos por Potamotrygon motoro 
nos três microhabitats estudados. N = número de indivíduos com conteúdo 
estomacal. 1) Bivalvia (fragmentos); 2) Gastropoda (Ampullariidae); 3) 
Gastropoda (Hydrobiidae); 4) Gastropoda (fragmentos); 5) Crustacea 
(Palaemonidae); 6) Crustacea (fragmentos); 7) Coleoptera (Elmidae); 8) 
Diptera (Chironomidae); 9) Ephemeroptera (Baetidae); 10) Hemiptera 
(Naucoridae); 11) Lepidoptera (Pyralidae); 12) Odonata (Cordullidae); 
13) Odonata (Gomphidae); 14) Odonata (Libellulidae); 15) Trichop-
tera (Hydropsychidae); 16) Trichoptera (Leptoceridae); 17) Trichoptera 
(Odontoceridae); 18) Peixe (Loricariidae); e 19) Peixe (fragmentos).  

Figure 4. Frequency of occurrence (black bars) and numerical frequency 
(white bars) of the food items consumed by Potamotrygon falkneri in 
the three studied microhabitats. N = number of individuals with stom-
ach content. 1) Bivalvia (fragments); 2) Gastropoda (Ampullariidae); 
3) Gastropoda (Hydrobiidae); 4) Gastropoda (fragments); 5) Crustacea 
(Palaemonidae); 6) Crustacea (fragments); 7) Coleoptera (Elmidae); 8) Diptera 
(Chironomidae); 9) Ephemeroptera (Baetidae); 10) Hemiptera (Naucoridae); 
11) Lepidoptera (Pyralidae); 12) Odonata (Cordullidae); 13) Odonata  
(Gomphidae); 14) Odonata (Libellulidae); 15) Trichoptera (Hydropsychidae); 
16) Trichoptera (Leptoceridae); 17) Trichoptera (Odontoceridae); 18) Fish 
(Loricariidae); and 19) Fish (fragments).

Figura 4. Freqüência de ocorrência (barras pretas) e freqüência numérica 
(barras brancas) dos itens alimentares consumidos por Potamotrygon 
falkneri nos três microhabitats estudados. N = número de indivíduos com 
conteúdo estomacal. 1) Bivalvia (fragmentos); 2) Gastropoda (Ampullariidae); 
3) Gastropoda (Hydrobiidae); 4) Gastropoda (fragmentos); 5) Crustacea 
(Palaemonidae); 6) Crustacea (fragmentos); 7) Coleoptera (Elmidae); 
8) Diptera (Chironomidae); 9) Ephemeroptera (Baetidae); 10) Hemiptera 
(Naucoridae); 11) Lepidoptera (Pyralidae); 12) Odonata (Cordullidae); 
13) Odonata (Gomphidae); 14) Odonata (Libellulidae); 15) Trichop-
tera (Hydropsychidae); 16) Trichoptera (Leptoceridae); 17) Trichoptera 
(Odontoceridae); 18) Peixe (Loricariidae); e 19) Peixe (fragmentos). 
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spatial variation. Resource partitioning, defined as any considerable 
difference in the use of resources among species, like differences in 
diet or in temporal and spatial use of the habitat (Ross 1986), con-
stitutes an important mechanism allowing the species coexistence. 
When the alimentary resources are available in abundance, they can 
be shared among species; on the other hand, when they are scarce, 
there is segregation among species through ontogenetic changes in the 
diet and/or differences in spatial/temporal distribution (Arcifa et al. 
1991). The trophic partitioning was indicated by many authors (Zaret 
& Rand 1971, Sabino & Castro 1990, Uieda et al. 1997, Casatti 2002) 
as the most important mechanism allowing the coexistence of species 
and can be occurring with these two syntopic ray species. 
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