PRELIMINARY OBSERVATIONS ON THE FEEDING OF THE FRESHWATER STINGRAYS POTAMOTRYGON ORBIGNYI, POTAMOTRYGON SCOBINA AND PLESIOTRYGON IWAMAE (CHONDRICHTHYES: POTAMOTRYGONIDAE) IN THE COTIJUBA ISLAND REGION - PARÁ - BRAZIL

Alexandre José Machado Braganca

Museu Paraense Emílio Goeldi (MPEG), Coordenação de Zoologia - Ictiologia
Avenida Perimetral, 1901, Terra Firme, Belém, PA, Brazil - 66077-530

Phone: (91) 217 6130 / e-mail: ajmbraganca@click21.com.br

Patricia Charvet-Almeida


Museu Paraense Emílio Goeldi (MPEG), Coordenação de Zoologia - Ictiologia

Avenida Perimetral, 1901, Terra Firme, Belém, PA, Brazil - 66077-530


pchalm@nautilus.com.br

Ronaldo Borges Barthem

Museu Paraense Emílio Goeldi (MPEG), Coordenação de Zoologia - Ictiologia

Avenida Perimetral, 1901, Terra Firme, Belém, PA, Brazil - 66077-530



barthem@museu-goeldi.br
Introduction
Freshwater stingrays are elasmobranchs restricted to the Neotropical Region included in only one family (Potamotrygonidae). This family is divided in three genera: Potamotrygon (18 species), Plesiotrygon (one specie) and Paratrygon (one specie) (Mould, 1997). There are approximately 20 valid species of potamotrygonids (Rosa, 1985). The total number of species still is uncertain (Rosa et al., 1987) and many others can be discovered (Mould, 1997; Araújo, 1998; Charvet-Almeida, 2001).
Fish feeding habits aspects have received much importance in ichthyological research to help understand ecosystems functioning, in order to be able to manage them correctly (Zavalla-Camin, 1996). However, the number of papers about food habits of the Potamotrygonidae Family is reduced. Schomburgk (1843) is one of the first authors to mention the food intake strategies of the freshwater stingrays: hide in sandy substrate to surprise and capture prey. Achenbach & Achenbach (1976), in a paper about biological aspects of some species of freshwater stingrays (Potamotrygon spp.), carried out one of the first studies about food habits of Potamotrygonidae. 
Papers about feeding, based on the stomach content analysis, already became a routine in the study of fish ecology (Hyslop, 1980). Revisions of the methods to be applied have been developed and apparently there is consensus that more than one index must be used to obtain significant results with less bias (Hynes, 1950; Windell, 1968; Pinkas et al., 1971; Hyslop, 1980).
The Cotijuba Island is on the Marajó Bay, in the South of the Marajó Island, Pará State. This bay receives water discharge from the Tocantins River, some other tributaries (Guamá, Moju and Acará Rivers) and probably also receives part of the discharge of the Amazon River (Barthem, 1985; Barthem & Schwassmann, 1994). Seasonal differences of rainfall in the Amazon and the Tocantins basins cause a considerable variation in the volume of water carried by these rivers during one year, making the contact zone between the river and sea dislocate approximately 200 km in length (Egler & Schwassmann, 1962) and directly influencing the salinity in the Marajó Bay. The water salinity alterations of this bay become briny in the summer (June to December) and fresh in the winter (January to May) (Barthem, 1985). The Marajó Bay was chosen for the present study on feeding, because of the presence of freshwater stingrays in this region. 
This research contributed to the knowledge of the feeding biology of three species of freshwater stingrays (Potamotrygon orbignyi, Potamotrygon scobina and Plesiotrygon iwamae) in the Marajó Bay Region. Data obtained included qualitative and quantitative evaluation of food items found in the stomachs, verification of the degree of digestion of all food items and observation of the repletion level of the stomachs.

Material and Methods
Local fishermen and research team captured the specimens in May, August and October of 2000 by local fishermen and research team. The stingrays were captured with longlines (200 to 300 hooks in each line) and beach trawls (100 m long, mesh size of 70 mm). Each specimen captured received a number tag before being weighed and dissected. Both extremities of the stomachs were tied before being removed. Stomachs were fixed in formaldehyde 10% solution for few days and then were washed with current water before conserved in alcohol (70%). 
Each food item was identified in up to Order and Family category whenever possible. The following indexes were calculated for each food item: 
Frequency of Occurrence; 
Numerical Percentage; 
Weight Percentage. 
From the attainment of this information the Relative Importance Index (IRI) was calculated for each food item (Pinkas et al., 1971). This index relates the frequency that each item appears in the diet with the proportion of the same item in the stomach content. The calculation of the IRI is based on the following calculation: IRI
 = % FO x (% W + % N). 
The Index of Relative Importance (IRI) was transformed into percentage (%IRI) for better interpretation of the data according to Cortés (1997). 
The Repletion Level of the stomachs was observed and the following values were attributed: 0 = empty; 1 = ¼ filled; 2 = half full; 3 = ¾ filled; 4 = full. 
Analysis of the foods items Degree of Digestion was also observed and the following values were attributed: 1 = not digested; 2 = only external parts partially digested; 3 = external parts and muscular mass partially digested; 4 = only the axial skeleton and part of the muscular mass remained; 5 = only fragments remained (Zavalla-Camin, 1996).
Results
The stomachs of 40 specimens of Potamotrygon orbignyi, eight of Potamotrygon scobina and four of Plesiotrygon iwamae were analyzed. 
The results observed for Degree of Digestion , Repletion Level and items found in the analyzed stomachs are shown in Tables 1, 2, 3, 4, 5 and Figure 1.
Table 1 - Degree of Digestion of food items found in Potamotrygon orbignyi, Potamotrygon scobina and Plesiotrygon iwamae in Cotijuba Island.

	SPECIES
	Digestion level
	IteMs
	%

	Potamotrygon orbignyi
	1
	4
	0,21

	
	2
	1355
	72,85

	
	3
	505
	26,67

	
	4
	5
	0,27

	
	5
	0
	0

	
	Total
	1869
	100

	Potamotrygon scobina
	1
	4
	0,81

	
	2
	432
	87,63

	
	3
	57
	11,56

	
	4
	0
	0

	
	5
	0
	0

	
	Total
	493
	100

	Plesiotrygon iwamae
	1
	15
	15

	
	2
	85
	85

	
	3
	0
	0

	
	4
	0
	0

	
	5
	0
	0

	
	Total
	100
	100


Table 2 - Repletion Level of the stomachs analyzed of Potamotrygon orbignyi, Potamotrygon scobina and Plesiotrygon iwamae captured in the Cotijuba Island.
	SPÉCIES
	Repletion level
	Stomachs numbers
	%

	Potamotrygon orbignyi
	0 (empty)
	4
	10

	
	1 (1/4 full)
	13
	32,5

	
	2 (1/2 full)
	10
	25

	
	3 (3/4 full)
	7
	17,5

	
	4 (full)
	6
	15

	
	Total
	40
	100

	Potamotrygon scobina
	0 (empty)
	0
	0

	
	1 (1/4 full)
	3
	37,5

	
	2 (1/2 full)
	4
	50

	
	3 (3/4 full)
	1
	       12,5

	
	4 (full)
	0
	0

	
	Total
	8
	100

	Plesiotrygon iwamae
	0 (empty)
	0
	0

	
	1 (1/4 full)
	2
	50

	
	2 (1/2 full)
	2
	50

	
	3 (3/4 full)
	0
	0

	
	4 (full)
	0
	0

	
	Total
	4
	100



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	




Table 3 - Food items found in the stomachs of Potamotrygon orbignyi. 

	Common name
	Order
	Family
	%
FO
	%
N
	%
W
	IRI
	%
IRI

	Insect
 larvae 1
	Diptera
	Chironomidae
	42.5
	44.3
	23.5
	2883
	32.3

	Insect
 larvae 2
	Diptera
	?
	7.5
	0.9
	0.4
	10
	0.1

	Shrimp
	Decapoda
	Palaemonidae
	10.0
	1.0
	3.5
	45
	0.5

	Water
 lice
	Isopoda
	Sphaeromatidae
	47.5
	53.7
	72.3
	5989
	67.1

	Water 
lice 2
	Isopoda
	?
	2.5
	0.1
	0.3
	1
	0.01

	Total
	-
	-
	100
	100
	100
	8927.
	100


Table 4 - Food items found in the stomachs of Plesiotrygon iwamae. 
	Common name
	Order
	Family
	%

FO
	%

N
	%

W
	IRI
	%

IRI

	Shrimp
	Isopoda
	Palaemonidae
	75
	78
	98
	13205
	88

	Vegetable

(litter)
	
	?
	75
	22
	2
	1795
	12

	Total
	
	-
	150
	100
	100
	15000
	100


Table 5 - Food items found in the stomachs of Potamotrygon scobina. 

	Common name
	Order
	Family
	%
FO
	%
N
	%
W
	IRI
	%
IRI

	Water
lice
	Isopoda
	Sphaeromatidae
	62.5

	96.7

	29.6

	7898
	80.8

	Shrimp
	Decapoda
	Palaemonidae
	25

	2.5

	68.1

	1763
	18.0

	Vegetable (litter)
	
	?
	37.5
	0.8
	2.3
	115
	1.2

	Total
	
	-
	125
	100
	100
	9777
	100
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Figure 1 - Percentage of IRI (%IRI) of food items found in the stomachs of Potamotrygon orbignyi, Potamotrygon scobina and Plesiotrygon iwamae in Cotijuba Island.


	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	

	
	
	
	
	
	
	

	
	
	
	
	
	
	
	




Discussion
The present study indicated that most of the analyzed stomachs contained little digested food items. The species P. orbignyi, P. scobina and Plesiotrygon iwamae presented 73%, 88% and 85%, respectively, of food items digested to level 2 (only external parts partially digested ). These results indicated that the majority of these freshwater stingrays had apparently fed a short time before being captured. The Repletion Level analysis pointed that few stingrays were observed without food items in their stomachs. In terms of stomach Repletion Level, about 1/3 of P. orbignyi specimens were placed under level 1 (1/4 filled), and the other 2/3 were in level 3 or 4 (almost full or full). Half of the P. scobina specimens observed had stomachs in level 2 (1/2 full). The Repletion Level of the remaining specimens was considered as in level 1 (37,5%) and 3 (12,5%). Only four Plesiotrygon iwamae were examined and half of them had stomachs in level 1 and the other half in level 2. Considering the capture occurred in different times of the day, this data suggests that these stingrays feed very often and mainly when they are in shallow waters near the beach. 
Charvet-Almeida (2001) indicated that most of the Plesiotrygon iwamae stomachs (73,5%) analyzed were included in Repletion Level 1, suggested that this species probably is constantly searching for food, does not have a specific feeding time associated to photoperiods and that food intake occurred associated with tidal cycles. The present study presented results similar to these and eventually the same hypothesis could be valid for the specimens observed in the Cotijuba Island region.
Most Potamotrygon specimens captured in the beaches of the study area were juveniles, while Plesiotrygon iwamae specimens were all adults. It is possible that juveniles of Potamotrygon spp. preferred beach areas due to the low intensity of the water current, protection and food availability. The results of the present study indicated that 
Arthropods are the most important food item for the freshwater stingrays in the Cotijuba Island region. The food item analysis indicated that P. orbignyi preferred crustaceans, especially Sphaeromatidae water lice (%IRI = 67%) and Chironomidae insect larvae (%IRI = 32%). The stomach content analysis of Potamotrygon scobina pointed a feeding preference for crustaceans, especially for Sphaeromatidae water lice (%IRI = 81%) and Palaemonidae shrimps (%IRI = 18%). The results for Plesiotrygon iwamae suggested a preference for Palaemonidae shrimps (%IRI = 88%). The feeding habits and food intake of the studied stingray species in the Cotijuba Island suggests that they may be classified as heterogeneous, stenophagic and carnivorous. Shrimps were the dominant food category for Plesiotrygon iwamae. Water lice dominant for Potamotrygon scobina and Potamotrygon orbignyi. The dominant presence of 
shrimps and water lice might be related to the abundance of these crustaceans in the Amazon estuary region. The capture of shrimps in the Amazon estuary was observed as part of the regional fishery practiced in this area (Aragão et al., 2001).
The presence of crustaceans in the diet of other species of freshwater stingrays was mentioned by others authors (Achenbach & Achenbach, 1976; Lasso et al., 1996). Lasso et al. (1996) observed that Paratrygon aiereba has a food preference for fish and crustaceans and that other freshwater stingrays (Potamotrygon spp.) feed on shrimps (Macrobrachium spp.) and aquatic snails of the genus Pomacea. The description of Plesiotrygon iwamae (Rosa et al., 1987) pointed this species as being predominantly piscivorous; however, Charvet-Almeida (2001) indicated this species as feeding mainly on crustaceans (predominantly shrimps) and fish in the Marajó Bay Region. Lasso et al., (1996) studied the diet of Potamotrygon orbignyi in the Venezuelan llanos region and considering the Frequency of Occurrence index indicated that Potamotrygon orbignyi had an insectivorous preference, with the predominance of Chironominae (Subfamily Tanypodinae Order Coleoptera). Many Chironomidae insect larvae (% IRI = 32%) were also found in the stomach contents of Potamotrygon orbignyi captured in the Cotijuba Island. 
The occurrence of plant fragments (litter) in the stomachs of Potamotrygon scobina and Plesiotrygon iwamae probably is related to the accidental ingestion of these items by these freshwater stingrays when they use suction to capture their preys.
Conclusion

The Repletion Level was relatively high for the three studied species.
 The Degree of Digestion of food items analyzed was relatively low indicating they probably they had been recently ingested.
 The freshwater stingray Potamotrygon orbignyi seemed to prefer crustaceans and insects. On the other hand, Potamotrygon scobina and Plesiotrygon iwamae apparently demonstrated a feeding preference for crustaceans, especially shrimps and isopods. 
The results suggest that the stingray species observed apparently present a heterogeneous, stenophagic and carnivorous diet in the Cotijuba Island region.
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