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Abstract. Experimental fisheries were carried out at Marajó Island in regions with different 
environmental characteristics and using various fishing gears. A total of 344 specimens belonging to five 
described species (Plesiotrygon iwamae, Paratrygon aiereba, Potamotrygon motoro, Potamotrygon 
orbignyi and Potamotrygon scobina) and to two undescribed species were captured. The specific 
abundance and biomass were related with the environmental characteristics of the sampling points. 
Number of specimens captured, catch per unit effort (CPUE) and total weight values indicated that 
Potamotrygon motoro is the predominant species in this region, especially in the center of the island. 
Larger specimens of Potamotrygon motoro were registered in Arari Lake, while smaller ones were 
present on the island’s bordering areas. As other elasmobranchs, it is suggested that potamotrygonids 
present habitat occupation and use preferences related to environmental conditions. 
 
Key words: species composition, experimental fishery, potamotrygonids, Amazon estuary. 
 
Resumo: Fatores que afetam a distribuição e abundância de raias de água doce (Chondrichthyes: 
Potamotrygonidae) na ilha de Marajó, foz do rio Amazonas. Pescarias experimentais foram efetuadas 
na ilha de Marajó em regiões com características ambientais distintas e utilizando vários apetrechos de 
pesca. Um total de 344 espécimes, pertencentes a cinco espécies descritas (Plesiotrygon iwamae, 
Paratrygon aiereba, Potamotrygon motoro, Potamotrygon orbignyi e Potamotrygon scobina) e a duas 
não descritas foram capturados. A abundância e a biomassa por espécie foram relacionadas com as 
características ambientais dos pontos amostrais. O número de exemplares capturados, as capturas por 
unidade de esforço e peso total indicaram Potamotrygon motoro como sendo a espécie predominante 
nesta região, especialmente no centro da ilha. Exemplares maiores de Potamotrygon motoro foram 
registrados no lago Arari, enquanto que os menores estavam presentes nas bordas da ilha. Assim como 
observado em outros elasmobrânquios, é sugerido que as raias de água doce apresentam preferências 
quanto à ocupação e uso de habitat associados às condições ambientais. 
 
Palavras-chave: composição de espécies, pesca experimental, potamotrigonídeos, estuário Amazônico. 

 
Introduction 

Freshwater stingrays belong to the 
Potamotrygonidae family, a monophyletic group of 
elasmobranchs restricted to most river basins of the 
Neotropical region (Rosa, 1985). The taxonomy and 

nomenclature of group remains unsolved but there 
are approximately 20 described species for the 
Neotropical region (Rosa 1985, Mould 1997, 
Carvalho et al. 2003, Rosa & Carvalho 2007). 
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Some Potamotrygonidae species previously 
considered stenohalines (Brooks et al. 1981, 
Thorson et al. 1983), have been observed in brackish 
waters of the Amazon River mouth region (Charvet-
Almeida 2001, Almeida 2003). 

Like other elasmobranchs, they have distinct 
environment occupation and habitat use patterns that 
include vertical and horizontal movements that may 
lead to spatial and sexual segregation processes 
(Carrier et al. 2004). Johnson (1980) recognized that 
habitat selection is a hierarchical process, with 
different factors acting at different scales. These 
factors include geographic range, home range, and 
use of habitats within the home range. Both physical 
and biotic factors may shape habitat use at all spatial 
scales (Simpfendorfer & Heupel 2004). 

Fisheries in the Amazon River mouth are 
intensive and diversified, and the commercial fishing 
boats operating in the region (from canoes to 
trawlers) exploit these resources taken from different 
types of environments (Barthem 1985, Barthem & 
Goulding 2007). Freshwater stingrays were not 
considered a traditional widespread fishery resource 
in the Amazon (Ferreira et al. 1998, Charvet-
Almeida 2001). However, the increasing fish 
demand by the urban and rural population have 
stimulated commercial fishermen to exploit 
freshwater stingrays as a food resource and 
consequently freshwater stingray landings began to 
appear in the fishing statistics (IBAMA 2002). 

Elasmobranchs in general, including 
freshwaters stingrays, have low growth and 
fecundity, are long-lived, and mature late in life 
when compared with most bony fish (Camhi et al. 
1998, Musick & Bonfil 2004). The sustainability of 
elasmobranch catches is uncertain and several 
species are considered threatened by fisheries 
(Holden 1974, Pratt & Casey 1990, Lessa et al. 
1999, Musick & Bonfil 2004) and by habitat 
modification (Compagno & Cook 1995, Charvet-
Almeida et al. 2002, Martin 2005, Charvet-Almeida 
2006). 

Adequate fishery management and 
conservation of freshwater stingray require 
knowledge on the biology and ecology of each 
species. Apart from natural history data, the 
understanding of habitat use and identification of 
critical habitats at different life stages (e.g. pupping, 
nursery and mating grounds) are essential too 
(Camhi et al. 1998, Simpfendorfer & Heupel 2004). 

The regions in the Amazon River mouth 
may be grouped according to the predominance of 
four main water systems, which are: (i) the Amazon 
River, (ii) the Tocantins River discharge, (iii) the 
estuary, and (iv) the inner island swamps (Kempf et 

al. 1967, Mabesoone 1970, Goulding et al. 2003, 
Barthem & Goulding 2007). The present study seeks 
to understand the relationship between the 
freshwater stingray species composition and 
abundance and characteristics of the different 
habitats in the Amazon River mouth. 

 
Materials and Methods 

The Amazon River mouth is formed by the 
confluence of the Amazon and Tocantins River with 
the Atlantic coast. The seasonal discharges of those 
rivers cause a displacement of the salt wedge along 
the 340 km extension of the river mouth. In this area 
water becomes brackish in the south during the dry 
season and freshwater is observed throughout its 
extension in the rainy season. It is not considered a 
true delta, however, there are several island 
aggregations that partially form an internal delta. 
The Marajó Island is the biggest one, with almost 
50,000 km2, followed by the Caviana, Mexiana, and 
Gurupá islands. Large extensions of the Marajó 
Island lowlands are seasonally flooded by the tide on 
its borders, or by rainfall in its inner portions, 
forming temporary and permanent swamps. The 
rainwater accumulates during the rainy season, in 
the first half of the year, especially in march, and 
floods vast areas of grasslands. There are several 
temporary and permanent lakes, where the biggest 
one is the Arari Lake. The accumulated water drains 
to the outside of the island by few meandering 
rivers. The bad drainage and tide action are factors, 
which retain the water that contributes to floods 
swamps and maintain the grass fields flooded along 
5-7 months per year. The main discharge of the 
Amazon River flows towards the north of the 
Marajo Island, and all discharge of the Tocantins 
River flows towards the south into the Marajó Bay. 
The west side of the Marajo Island is crossed by 
several narrow channels, which connect the Amazon 
and Tocantins River waters. The estuarine waters 
influence the east side of the Marajo Island, 
especially during the dry season, when salinity level 
reaches over 10 psu (Teixeira 1953, Sioli 1966, 
Barthem & Schwassmann 1994, Roosevelt 1991, 
Costa et al. 2003, Goulding et al. 2003, Barthem & 
Goulding 2007). 

The sampling points were established near 
four villages at the Marajó Island. These points were 
chosen considering the four different water systems 
defined a priori. Three points were in the border of 
the island and one was an inner point. The sampling 
points were: (1) Afuá (0o 09’S, 50o 23’W), situated 
in the northwest border of the Marajó Island, at the 
margin of the Amazon River; (2) Muaná (01o 31’S, 
49o 13’W) located in the south border, on the margin 
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of the Tocantins River; (3) Soure (0o 42’S, 48o 
31’W) situated at the east border, in the coast; (4) 
Arari (0o 39’S, 49o 10’W) situated in the inner 
portion of the island, by the Arari Lake (Figure 1). 

The specimens were sampled during 17 
fishing trips carried out in 2005, 2006 and 2007. The 
trips were grouped according to seasonal phases, 
which were defined by rainfall. The first semester 
was considered the rainy season and the second the 
dry season. Each region was sampled at least once in 
each season. Depth ranges varied a lot (mostly from 
0.5 to 6 m) according to daily tidal variation and 
seasonal phases. 

The habitat diversity demanded a multi-gear 
fish sampling strategy. The fishing gears used were 
bottom long lines, beach trawl nets, hand-lines, and 
tidal traps. Each longline had 25 hooks (sizes 6/0 
measuring 5 cm, 7/0 measuring 5.5 cm, 8/0 
measuring 6 cm and 10/0 measuring 7.5 cm) and 
usually four longlines were set each day. Beach 
trawl net was 100 m long and had 30 mm mesh size. 
Each fishermen used one hand-line at time, with one 
or two hooks (hook size 7/0 measuring 5.5 cm and 
0.100 mm nylon line).  

Traps were employed in the tidal zone 
partially fencing a stream or a beach line (strategies 
known locally as “pari” and “zangaria”). The “pari” 

barrier was made of wood sticks, 2 m height and 
length varying from 500 to 1,000 m and the 
“zangaria” barrier was made of nylon nets, mainly 
35 mm mesh size, 1.5 - 2.0 m height, length varying 
from 5 to 200 m. The fences were extended during 
the high tide and the fish were collected in the low 
tide. Cast nets were used too, but with no efficiency 
for potamotrygonids. 

The longline and hand-line baits were fish of 
the local fauna (approximately 1 to 3 cm size or cut 
to 2 cm2 chunks) (Anaplebs spp., Mugil spp., 
Pellona spp., Arius spp., Leiarius sp., Hypoph-
thalmus spp., Crenicichla spp., Gobioides spp., 
Plagioscion spp., Hypostomus spp., Symbranchus 
sp., Hoplosternum littorale, Schizodon spp., Trachy-
corystes galeatus, Hoplerythrinus sp., Tetrago-
nopterus sp., Pimelodus sp., Farlowella sp., several 
families of Gimnotiformes, Hoplias malabaricus), 
shrimps (approximately 5 cm total length) 
(Machrobrachium spp.) and crabs (approximately 4 
- 6 cm carapace size) (Dilocarcinus sp.). 

In this study the fishery unit was considered 
the fishing activity made by locality and trip. The 
locality was a place of the region with apparently 
similar environmental conditions. More than one 
fishing locality could be visited at the same day and 
trip. One or more fishing gears were used in each 

 

 
Figure 1 - Marajó Island map indicating the sampling points. 
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fishery, according the environmental conditions. The 
fishery effort unit was measured by the number of 
fishing days of each fishery, independent of the 
numbers or the kind of fishing gears used. 

The geographical position of each fishing 
gear was taken by a GPS (Garmin MAP76). The 
water environmental characteristics were measured 
on each fishing day in terms of temperature, 
conductivity, salinity (YSI 30), pH (Oakton pH/Con 
10 series), and dissolved oxygen (YSI 550A). 

All specimens were subject to anesthesia and 
then had their fresh weight registered using field 
scales (Ohaus LS2000 and Pesola). 

The Analysis of Covariance ANCOVA was 
used to test the relationship between the number of 
stingrays caught with the fishing effort and the 
seasonal and regional factors. The catch and effort 
variables were transformed into logarithm+1 (log+1) 
in order to normalize the data. The catch per unit 
effort (CPUE) was estimated as the ratio between the 
number of rays caught and number of fishing days. 

Freshwater stingrays were the target-species 
of all fisheries carried out during this study but 
many other by-catch species were captured (mainly 
small catfish). Other fish species and invertebrates 
were neither preserved, nor studied and did not have 
CPUE values calculated. 

The freshwater stingray species associations 
were determined by a Pearson r correlation 
coefficient and by cluster analysis using the 
complete linkage and 1-Pearson r distance. 

The CPUE of the most abundant stingray 
species was correlated with the average, minimum 
and maximum values of conductivity, salinity, 
oxygen, temperature and pH measurements taken 
during the fisheries. 

The Analysis of Variance ANOVA was used 
to test the differences of the stingray size of most 
abundant species in relation to the sex and sampling 
point factors. It was used the disc width size 
logarithm (logDW) as a size measured. The Fisher 
Least Significant Difference Test (LSD) was used as 
post-hoc comparison between the means. 
 
Results 

During the 17 trips a total of 44 fisheries 
were carried out. The duration of each trip ranged 
from 1 to 15 days. The average effort of each fishery 
was 2.7 fishing days, varying from 1 to 11. In 60% 
of the fisheries, only one fishing gear was used, 
whereas the maximum number of fishing gears used 
by fishery was four. Longline was the most frequent 
fishing gear used; it was employed in 88% of the 44 
fisheries. The fishing localities number within each 
of the four sampling points was used as an indicator 

of the environmental heterogeneity. In total 24 
localities were sampled, of which 54% were located 
in Muaná and 25% in Afuá. 

A total of 344 specimens corresponding to 
1,567,364 grams of freshwater stingrays were caught 
during the fisheries carried out in 112 fishing days. 
They belonged to seven species. Two of these were 
considered new species and are currently being 
described: Potamotrygon n. sp. 1 and Potamotrygon 
n. sp. 2 (Table I). 

Afuá and Muaná were the most diversified 
regions, with five stingray species each. Arari and 
Soure presented three species each. 

Muaná shared more species with other 
regions, three with Afuá, three with Arari and two 
with Soure. Afuá and Arari shared two species and 
the other combinations shared only one species. 

Potamotrygon motoro (50%) and one of the 
new species Potamotrygon n. sp. 2 (33%) were the 
most abundant in the overall catches. Considering 
the overall catches in each sampling point, these 
species were also the most abundant in Afuá (90%), 
Arari (99%) and Muaná (46%) but were not 
observed in Soure. On the other hand, Potamotrygon 
orbignyi (11%) and Potamotrygon scobina (3%) 
represented less then 15% of the overall specimens 
collected. Nevertheless, these two were the most 
abundant species in Soure (96%) and Muaná (51%). 
Paratrygon aiereba, Plesiotrygon iwamae and the 
new specie Potamotrygon n. sp. 1 were rarely caught 
during the fisheries and only 8 specimens were 
captured. 

In terms of weight, about 1.5 tons of 
stingrays were captured in all experimental fisheries. 
The sampling point with the highest biomass was 
Arari Lake and the one with the least was Soure. 
Potamotrygon motoro was the predominant species 
regarding number of specimens and total weight. 
Potamotrygon n. sp. 1 was the species with the 
lowest biomass. 

The efficiency of the fishing gear was 
different in the four sampling points. Longlines 
caught 90% of the stingrays in Arari. However, traps 
caught 56% of the stingrays in the regions with tidal 
influence, such as Muaná (74%), Afuá (58%) and 
Soure (23%). The other fishing gears were 
responsible for 14% of the total catches. 

The catch per unit effort (CPUE) per fishery 
in each sampling point ranged from 0 to 14.5 
stingrays/fishing day, with an average of 2.3 
stingrays/fishing day. The CPUE of Arari (average 
4.9 stingrays/fishing day) in relation to the others 
regions was significantly higher (LSD Test, p<0.05). 
The CPUEs of the other regions were statistically 
similar: Afuá (2.7 stingrays/fishing day), Soure (1.6 
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Table I. Number (n) and weight (w, in grams) of freshwater stingrays caught per sampling point. 

 
stingrays/fishing day) and Muaná (1.2 stingrays/ 
fishing day). 

The average CPUEs per species in each 
sampling point varied from 0 to 3.73. The highest 
value of a single species and point corresponded to 
Potamotrygon n. sp. 2. The overall highest value 
was attained by Potamotrygon motoro (1.54). The 
species that presented the lowest overall average 
CPUE value was Paratrygon aiereba (Table II). 

The ANCOVA analysis (p<0.01, r=0.85) 
showed the overall stingray abundance was 
significantly related to the number of fishing days 
(as fishing effort) (p<0.05) and to the effect of the 
sampling points (p<0.01). The seasonal effect and 
number of gears were not significant (p>0.05) and 
those variables were not considered in the following 
analyses (Table III). 

Water environmental characteristics variati-
on measured in the fisheries when stingrays were 
caught are shown in Table IV. Average, minimum 

(min.) and maximum (max.) values were calculated. 
Soure was the sampling point where salinity and 
conductivity values were higher. The maximum and 
average conductivity values found in Arari are much 
higher than the ones observed in Afuá and Muaná. 
The minimum conductivity value registered in Arari 
is lower than the minimum values observed in other 
regions. 

The register of occurrence of each species 
was related to the water environmental charac-
teristics and indicated as a box-plot (Figure 2). 

Potamotrygon orbignyi was captured in the 
highest conductivity/salinity levels, occurring in 
brackish water (maximum of 20.8 mS/cm 
conductivity and 12.4 psu salinity), but the average 
was of 4.7 psu or 8 mS/cm. Potamotrygon motoro, 
Potamotrygon scobina and Potamotrygon n. sp. 2 
were sampled in ntermediate conductivity/salinity 
levels, with maximum values between 300-500 
μS/cm or 0.2-0.3 psu. The other species occurred in 

 
Table II. Average CPUE (number of stingrays caught / fishing day) per species in each of the sampling 
points. 

Sampling Points Species Afuá Arari Muaná Soure Total 

Paratrygon aiereba 0.09 0 0.03 0 0.02 
Potamotrygon n. sp. 1 0.27 0 0 0 0.03 
Plesiotrygon iwamae 0.18 0 0 0.03 0.03 
Potamotrygon n. sp. 2 3.73 1.63 0.24 0 1.03 
Potamotrygon motoro 0.91 3.66 0.45 0 1.54 
Potamotrygon orbignyi 0 0.02 0.55 0.68 0.34 
Potamotrygon scobina 0 0 0.21 0.13 0.09 
Total 5.18 5.32 1.48 0.84 3.07 
Fishing days 11 41 29 31 112 

Sampling Points 
Species Number and 

weight Afuá Arari Muaná Soure 
Total 

n 1 - 1 - 2 Paratrygon aiereba 
w 28,000 - 8,400 - 36,400 
n 3 - - - 3 Potamotrygon n. sp. 1 
w 7,140 - - - 7,140 
n 2 - - 1 3 Plesiotrygon iwamae 
w 14,200 - - 4,900 19,100 
n 41 67 7 - 115 Potamotrygon n. sp. 2 
w 81,400 388,260 14,770 - 484,430 
n 10 150 13 - 173 Potamotrygon motoro 
w 10,559 909,570 29,252 - 949,381 
n - 1 16 21 38 Potamotrygon orbignyi 
w - 1,050 11,510 30,810 43,370 
n - - 6 4 10 Potamotrygon scobina 
w - - 3,293 24,250 27,543 
n 57 218 43 26 344 Total 
w 141,299 1,298,880 67,225 59,960 1,567,364 
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Table III. Analysis of Covariance (ANCOVA) testing the relationship between the number of stingrays 
caught with the fishing effort (number of fishing days and fishing gears employed) and the seasonal and 
regional factors (catch and effort variables transformed into log+1, numbers in bold correspond to 
statistically significant values). 
Results/Tested parameters Sum of Squares 

(S) 
Degree of 
freedom 

Mean Square (MS) F value p 

Intercept 0.26677 1 0.266767 0.451458 0.506621 
LogDays 3.95301 1 3.953011 6.689795 0.014616 
LogGear 0.06627 1 0.066269 0.112150 0.739965 
Seasonal Phases 2.41286 1 2.412859 4.083351 0.052018 
Sampling Point 14.02767 3 4.675889 7.913142 0.000463 
Season*Sampling Point 2.92703 3 0.975676 1.651164 0.197816 
Error 18.31795 31 0.590902 - - 

 

Table IV. Water environmental characteristics measured during the fisheries (Min. = minimum and Max. = 
maximum). 

Sampling Points Environmental Characteristics Afuá Arari Muaná Soure 
Average 0.0 0.1 0.0 8.5 
Min. 0.0 0.0 0.0 0.1 

Salinity (psu) 

Max. 0.0 0.3 0.0 12.4 
Average 57.6 203.8 47.5 14,420.1 
Min. 43.6 29.3 36.9 198.3 

Conductivity (μS/cm) 

Max. 67.7 523.0 51.1 20,790.0 
Average 6.5 5.6 5.7 5.6 
Min. 4.8 1.4 4.2 4.1 

Oxygen (mg/l) 

Max. 7.1 7.6 7.0 7.4 
Average 8.1 6.4 7.3 7.9 
Min. 6.7 4.9 6.1 6.8 

pH 

Max. 8.6 8.6 7.8 8.5 
Average 29.5 28.6 29.6 29.5 
Min. 27.0 25.2 28.0 28.8 

Temperature (oC) 

Max. 31.1 32.9 30.9 29.9 
 
freshwater with less than 60 μS/cm and 0 psu. 
Potamotrygon motoro and Potamotrygon n. sp. 2 
were found in poorly oxygenated and acid waters, 
with less than 2 mg/l of oxygen and pH 5, while the 
others species were caught in water with at least 4 
mg/l of oxygen and pH 6. The average water 
temperature where the stingrays were caught ranged 
between 28-30 oC. 

The correlation between each species’ 
CPUE and fishery was positive and significant at 
p<0.05 (n = 26) for Potamotrygon motoro and 
Potamotrygon n.sp. 2 (r = 0.43), Paratrygon aiereba 
and Plesiotrygon iwamae (r = 0.52), Plesiotrygon 
iwamae and Potamotrygon n. sp. 2 (r = 0.64), and 
Potamotrygon scobina and Potamotrygon orbignyi 
(r = 0.65). The cluster analysis shows the graphic 
representation of this freshwater stingray association 
(Figure 3). 

The Pearson r correlation of the CPUE of 
each specie and the water environmental 
characteristics (average, minimum, and maximum of 

conductivity, salinity, oxygen, pH, and temperature) 
of each fishery were significant at p<0.05 only for 
the minimal values of conductivity of Potamotrygon 
motoro (r=0.53). 

The disc width size of Potamotrygon  
motoro was statistically significantly different in 
relation to sampling point (P<0.01) but not to sex 
(P>0.10). The Fisher LSD post-hoc test shows  
that the Arari disc width size is bigger than the 
Muaná and Afuá, indicating the smallest specimens 
are scattering around the island and the largest  
ones are in the Arari Lake. The disc width size of 
Potamotrygon n. sp. 2 was also statistically  
different in relation to sampling point (P<0.01) and 
sex (p<0.01). Females were bigger than males.  
The LSD post-hoc test indicates the stingrays of 
Arari Lake were bigger than the ones caught in  
Afuá and Muaná. On the other hand, there is no 
influence of the sex and sampling point (Muaná  
and Soure) on the disc width size of Potamotrygon 
orbignyi. 
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Figure 2. Box-plots indicating the water environmental characteristics in relation to the species occurrence for Paratrygon aiereba, 
Plesiotrygon iwamae, Potamotrygon motoro, Potamotrygon n. sp. 1, Potamotrygon n. sp. 2, Potamotrygon orbignyi and 
Potamotrygon scobina. 

 

 
 
 
 
 
 
 
 
 
Figure 3. Freshwater stingray association based in 
the CPUE (number of stingrays caught / fishing 
day) of each fishery and cluster analysis of the 
CPUE for Paratrygon aiereba, Plesiotrygon 
iwamae, Potamotrygon n. sp. 2, Potamotrygon n. 
sp. 1, Potamotrygon motoro, Potamotrygon 
orbignyi and Potamotrygon scobina. 
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Discussion 
Freshwater stingrays, like other elasmo-

branchs, seem to have a distinct environmental 
pattern occupation determined by specie, size and 
sex factors (Carrier et al. 2004). This fact probably 
affected the fishery results (abundance and diversity) 
in this and other studies (Charvet-Almeida 2001, 
2006, Rincon 2006). 

Several factors might interfere in freshwater 
stingray species composition, such as prey-predator 
relations, competition, sexual and ontogenetic segre-
gation. In general, temporal factors (diel effects and 
long-term effects), spatial factors (migratory move-
ments), physical factors (tolerance levels of species) 
and biotic factors (prey distribution/reproductive 
aspects) acting isolated or combined in ways that 
affect elasmobranch distribution (Simpfendorfer & 
Heupel 2004). 

In an area with dynamic environmental 
conditions, including tidal influence, dry and rainy 
well-defined seasons, floods and others, it is 
extremely difficult to isolate and test a single factor 
that is potentially related to potamotrygonid habitat 
occupation and distribution. The environments in 
such regions are heterogeneous, varying from wide 
and deep bays and channels to narrow and shallow 
lakes, streams or beaches (Teixeira 1953, Milliman 
1973, Miranda-Neto 2005). 

The areas influenced by the Amazon and 
Tocantins discharges (Afuá and Muaná) were the 
most diversified in number of species, with five 
species each. On the other hand, the swamp-like 
region of the Arari Lake was the sampling point 
where more specimens were capture. The Arari Lake 
seems to be a differentiated environment, presenting 
slightly acid waters, highest extreme temperatures 
and low levels of dissolved oxygen in the rainy 
season. The Amazon estuary is well-known for its 
high diversity and unique distribution of fish species 
(Barthem 1985). 

One of the new species sampled 
(Potamotrygon n.sp. 2) was abundant in three of the 
four sampling points. This only reinforces the lack 
of knowledge, need of more systematic studies 
within this group and supports that there are many 
other species yet to be described (Zorzi 1995, Araújo 
1998, Charvet-Almeida 2001, Rincon 2006). The 
sampling of two new species only highlighted the 
need of further fieldwork sampling with preservation 
of specimens to be studied. 

One factor that may have contributed to the 
results observed was the fishing gear characteristics 
since they presented different sampling efficiency in 
different habitats. This factor, associated to species 
segregation processes probably generated 

differentiated results. 
The fishing gears efficiency was distinct 

among the sampling points. The longlines were the 
most important in the lake habitat, while the traps 
were more effective in the habitats with tidal 
influence. However, the environmental pattern 
occupation is yet unclear for freshwater stingrays. 

The CPUE analysis did not detect an overall 
seasonal significant effect, suggesting that there is 
stability in the stingray abundance among the 
sampling points. The overall average number of 
specimens captured in one fishing day (CPUE), 
considering all sampling points and species, was 
3.07. This value was higher than the one (2.76 
stingrays/day) observed by Rincon (2006) when 
using active harpoon fishery at night in the Paranã 
River. 

The highest average CPUE per species was 
recorded for Potamotrygon motoro (1.54). The 
abundance of this species in the Arari Lake seemed 
higher than in the other sampling points. 

Afuá and Arari were the sampling points 
with the best capture rates. In Arari this could be 
explained by the fact that the Arari Lake is an almost 
closed water system, especially in the dry season. As 
consequence, this would probably increase the 
abundance of freshwater stingrays in that area and 
their probability of being captured in relation to the 
other points. In Afuá captures were also high due to 
the habitat conditions that apparently favored a most 
efficient use of the “pari” fencing fishery. This gear 
proved to be efficient to capture smaller size 
stingrays and Potamotrygon n.sp. 2 specimens. 

The lowest CPUE results were registered in 
Soure. This point had CPUE values lower than one 
capture per day for all species. In this sampling point 
the CPUE values observed for Potamotrygon 
orbignyi (0.68) were much lower than the one of 
2.57 specimens/day registered in Paranã River 
(Rincon 2006) regarding this same species. This 
reduced CPUE in Soure is probably associated to the 
fact that Potamotrygon orbignyi is not commonly 
caught using longlines since it feeds predominantly 
on insects (Charvet-Almeida 2006, Rincon 2006) 
and was unlikely to be attracted by the fish, shrimp 
or crab-baited hooks. Apart from this fact, it is 
important to highlight that the high salinity levels 
also did not favor the presence of potamotrygonids 
in this sampling point. 

Nevertheless, CPUE values observed were 
low (0.84 - 5.32) but not very different from ones 
obtained in other studies (overall range of 1 - 2.3) 
(Rincon 2006). Freshwater stingray abundance is 
usually low in most river basins probably because 
they often occupy a predator role in the trophic 
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chain, as other elasmobranchs (Charvet-Almeida 
2001, 2006). Bait competition and difficulties in 
operating the longlines in areas with strong tidal 
effects may have contributed to the low number of 
specimens caught per day. 

Despite the considerable salinity variation in 
Soure (0.1 - 12.4 psu) possibly associated to dry and 
rainy periods, no statistically significant differences 
were noted between seasonal phases on the 
ANCOVA analysis. This result was possibly caused 
by the low number of specimens captured (CPUE = 
0.84) in this sampling point or by the significance 
level of the statistical test used (p<0.01). 

The highest pH average values were 
observed in Afuá and are probably related to the 
water characteristics of the Amazon River discharge. 
The high pH values registered in Soure are also 
probably related to the estuarine water influence. 

Potamotrygon orbignyi was the most salt 
resistant specie found in the Amazon mouth. This 
possible salt tolerance contributed as an important 
factor to determine its abundance in Soure region, 
near the influence of estuarine waters, especially 
during the dry season. Potamotrygon motoro, P. 
scobina and Potamotrygon n. sp. 2 were sampled at 
intermediate conductivity/salinity levels and could 
be considered intermediately salt resistant. 

According to the box-plot analysis, the 
abundance of Potamotrygon motoro was clearly 
associated to low conductivity values. 

In Soure interviews with fishermen 
involving photo-identification of species indicated 
that Potamotrygon motoro and Potamotrygon 
scobina were frequently captured by their artisanal 
fisheries. The results of this study showed that these 
two species were collected in small quantities or 
were not even sampled. Nevertheless, the fishermen 
also mentioned that these species move to the inner 
portion of the island and Marajó Bay as the salinity 
levels rise during the dry season. This displacement 
is also detected by a seasonal increase in the number 
of accidents involving stingrays along the beaches. 

Probably these two species in fact leave the 
area under greater influence of estuarine waters in 
the beginning of the dry season looking for better 
environmental conditions. It is possible that these 
movements are associated to their reproductive cycle 
as observed in Plesiotrygon iwamae (Charvet-
Almeida 2001). 

The Arari Lake was expected to have one of 
the lowest dissolved oxygen and highest average 
water temperature values. Curiously an opposite 
situation was observed due to the strong winds that 
form waves (up to 0.5 m high) mainly in the dry 
season. These waves revolve the water increasing 

the dissolved oxygen levels, lower water 
temperature and lead to higher conductivity values 
since the muddy bottom is stirred. Despite this, 
Potamotrygon motoro and Potamotrygon n. sp. 2 
were found in critical conditions regarding pH, 
dissolved oxygen concentrations and extreme 
temperatures in the Arari Lake. 

Potamotrygon scobina was found in 
association with Potamotrygon orbignyi, distributed 
mainly in the south and southeast regions at the 
Marajó Island. However, no environment factors 
seemed evident to clearly explain their abundance in 
these regions. Potamotrygon scobina apparently 
tolerated well low oxygen levels and preferred lower 
pH values. 

The other species were so rare that it was not 
possible to relate their presence to environmental 
conditions. Plesiotrygon iwamae and Paratrygon 
aiereba were less abundant or captured in smaller 
proportions in other studies too (Charvet-Almeida 
2001, Almeida 2003, Charvet-Almeida 2006, 
Charvet-Almeida & Almeida in press). They seem to 
prefer deeper channels or areas that are much more 
difficult to access and sample adequately with 
experimental fisheries. 

The disc width distribution was not 
homogeneous for P. motoro and Potamotrygon  
n. sp. 2. The smaller specimens of these two stingray 
species apparently live scattered on the island’s 
borders, unlike the larger specimens that were found 
closer to the center or inner portions at Marajó 
Island. The Arari Lake is likely to be the breeding 
grounds for these species, while the borders of the 
island apparently correspond to nursery areas. The 
inner areas present swampy conditions where 
predation and food availability does not seem to 
favor the permanence of smaller specimens. These 
factors possibly determine their movement away 
from the center of the island. At the island’s borders 
the neonates and juveniles are likely to benefit from 
the daily tidal oscillations to move around and use 
shallow areas to seek protection and food. 

It is unlikely that fishing gear selectivity 
biased these results since the same equipment was 
used at all four sampling points. Fishing gear 
selectivity was reported for other potamotrygonids 
in river systems and more restricted areas (Charvet-
Almeida 2006, Charvet-Almeida & Almeida in 
press). 

River beaches have been previously 
considered nursery grounds for freshwater stingrays 
(Araújo 1998, Charvet-Almeida 2001, 2006, Martin 
2005, Rincon 2006) but size segregation following 
the island pattern observed in this study had never 
been recorded before for potamotrygonids. 
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