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Abstract
Freshwater stingrays (Potamotrygonidae) are the only elasmobranchs completely adapted for living 

in freshwater and all species studied so far presented a reproductive mode described as matrotrophic 
viviparity with development of trophonemata. Several specimens were collected, dissected and had 
their reproductive parameters studied. The following species are being studied: Potamotrygon motoro, 
P. orbignyi, P. schroederi, P. scobina, Potamotrygon sp., Paratrygon aiereba and Plesiotrygon 
iwamae. The reproductive cycle in the potamotrygonid species observed is directly related to the 
hydrologic cycle. All species studied have defined reproductive periods with the following sequence 
of events: gonadal maturation, copulation, pregnancy, birth and resting. Each species analyzed 
presented a different reproductive periodicity. Gonadal maturation lasts for an average of about 3 
months. Copulation does not happen during the same period of the year for all species and it takes 
place during the rainy or dry season. The lowest average uterine fecundity observed corresponded to 
1 and the highest average value was 8. The gestation period varied and lasted between 3 to 9 months. 
Birth season also presented variation and may last from 3 to 4 months. A resting interval was observed 
in the reproductive cycle of most species. It is expected that the observation of reproductive aspects of 
freshwater stingrays contributes to the understanding of population dynamics of these species.
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Introduction
Freshwater stingrays (Potamotrygonidae) are the only 

group among elasmobranchs that is completely adapted for 
living exclusively in freshwater environments (Compagno 
and Cook, 1995) and are widely distributed in several river 
basins of the Neotropical region (Rosa, 1985).

All species of freshwater stingrays studied so far 
presented a reproductive mode described as matrotrophic 
viviparity with development of trophonemata (Wourms, 

1977, 1981; Wourms et al. 1988). Nevertheless, 
reproductive aspects of freshwater stingrays have been 
poorly studied and limited knowledge related to the 
reproductive characteristics of this group is available. 
More complete studies started to be performed in the 
1980s and in the 1990s only a few detailed studies were 
carried out concerning the reproductive biology of these 
elasmobranchs.

Historically Castex (1963 a) mentioned the reports 
of José Sánchez Labrador, a Jesuit priest, and of Joseph 
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Gumibia who in the Eighteenth Century noted that 
freshwater stingrays were viviparous. Castex (1963 a, b) 
himself and Castex and  Maciel (1965) also made some 
general observations on the reproduction of these rays in 
Argentina. Achenbach and  Achenbach (1976) were the first 
authors to observe maternal care in this group and included 
relevant details in the observations of the reproductive 
aspects of Potamotrygon motoro and of P. brachyura in 
the mid Paraná River. Thorson et al. (1983) considered 
these stingrays aplacentally viviparous in a more complex 
study that included Potamotrygon constellata and captive 
breeding observations of P. motoro. Taniuchi and Ishihara 
(1990) compared anatomically the claspers of some 
freshwater stingrays (Dasyatidae and Potamotrygonidae). 
Teshima and  Takeshita (1992) examined more closely 
the reproductive biology of Potamotrygon magdalenae 
in the Magdalena River system (Colombia) and included 
histological observations. Lasso et al. (1996) observed 
the biology of the freshwater stingrays Paratrygon 
aiereba and Potamotrygon orbignyi and indicated 
interesting reproductive parameters for these species in 
the Venezuelan llanos region. Araújo (1998) carried out 
a detailed study on the reproduction of Potamotrygon sp. 
C (an undescribed species called "cururu") in the Negro 
River and included histological aspects. Charvet-Almeida 
(2001) observed the biology of Plesiotrygon iwamae in 
the Amazon Mouth region (Marajó Bay) and added data 
concerning reproductive characteristics of this species.

As may be observed in the paragraph above, the 
information available up to date is very limited for the 
species from the Brazilian Amazon Basin. The present 
study was developed to help fulfill this lack of reproductive 
biology data from part of the Amazon Basin. This part of 
the Neotropical region encloses approximately 16 of 
the 20 valid species of potamotrygonids (Rosa, 1985). 
Due to this great species diversity and to the size of this 
region, not all of them have been analyzed so far and 
data collecting/analysis is still under way. The following 
species have been studied until now: Plesiotrygon iwamae, 
Paratrygon aiereba, Potamotrygon motoro, P. orbignyi, 
P. schroederi, P. scobina and Potamotrygon sp. C. Since 
reproductive biology studies also demand long-term 
observation, some results indicated below are still being 
analyzed and from a conservative point of view should 
be considered as preliminary results.

The observation of reproductive aspects of freshwater 
stingrays is essential to provide important data to 
contribute to the understanding of population dynamics 
of these rays.

Materials and Methods

The species included in the present study were 
captured in two main fishing areas located in the 
Brazilian Amazon Basin. Data related to the species 
Potamotrygon motoro, P. schroederi, Potamotrygon sp. 
C and Paratrygon aiereba was obtained from the State 
of Amazonas (Negro River Basin). Information about 
P. scobina and Plesiotrygon iwamae was collected in 
the State of Pará (Marajó Bay) and data concerning 
P. orbignyi was originated from both regions.

All specimens were captured with the assistance of 
local fishermen and involved the use of several fishing 
methods (seines, long lines, beach trawl nets, etc). 
Immediately after capture specimens were sacrificed 
and dissected in order to have their reproductive organs 
observed. Observations were carried out using both fresh 
and fixed (10% formaldehyde solution buffered with 
borax) material.

The terminology used in the analyses was adapted 
from Dodd (1983) and observations were made according 
to Wourms et al. (1988), Thorson et al. (1983), Peres 
and  Vooren (1991), Araújo (1998) and Charvet-Almeida 
(2001).

The following detailed macroscopic observations 
were performed on females organs: ovaries weight, length 
and aspect; number, diameter and weight of ovarian 
follicles; oviducts length and width; width, length, color 
and shape of the egg shell gland; uterine width, length 
and content; average size of uterine vili; number, stage of 
development, size and weight of embryos. Ovarian and 
uterine fecundity parameters were adapted from Peres 
and  Vooren (1991).

The following macroscopic details were recorded on 
male reproductive organs: testis size, weight and length; 
epididymides length and width; Leydig gland width; 
seminal vesicle width, length and number of sections; 
clasper length and level of calcification; % of clasper 
length in relation to disc width and presence or absence of 
seminal fluid. Slide preparations were also used to check 
the presence of well-developed and active spermatozoids 
in the seminal fluid.

Female and male specimens were considered 
juveniles, or adults, according to the criteria established 
by Pratt (1988) and Pratt and  Otake (1990).
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An overall evaluation of the reproductive organs 
development stage was done for each specimen analyzed. 
In some cases, microscopic analyses were required to 
confirm macroscopic observations.

Results
The results obtained refer to observations of 

freshwater stingray reproductive biology in natural habitat 
conditions. Rays kept in captivity might present different 
characteristics. An overview of the macro and micro 
observations provided the results presented in the tables 
shown. Some results are considered preliminary and the 
need of further confirmation is indicated by a question 
mark (?). Other long-term analyses are currently under 
way and such observations were indicated as "In study".

The species Plesiotrygon iwamae, Paratrygon 
aiereba, Potamotrygon motoro, P. orbignyi, P. schroederi, 
Potamotrygon sp. C certainly have their reproductive 
cycles closely related to the hydrologic cycle of the river 
basins that they inhabit. For these species the hydrologic 
cycle triggers the beginning or directly influences all 
reproductive cycle stages of these potamotrygonid rays. 
The reproduction of Potamotrygon scobina is probably 
also related to the hydrologic cycle but data to confirm 
this is currently under analysis.

The species studied seem to have well defined 
reproductive periods and a sequence of events related 
to their reproductive cycles was observed. Gonadal 
maturation is the first of all steps and takes from 2 up 
to 4 months to be completed, according to each species 

(Table 1). Copulation period also varies among species 
and occurs during dry or rainy season that respectively 
correspond to low waters or flood season in the Amazonian 
river basins (Table 1). Pregnancy periods lasted from 3 
to up to 9 months and length variations occurred among 
different species (Table 2). Birth season predominantly 
takes place during the rainy season and its length presented 
little variation lasting 3 or 4 months (Table 2). All species 
presented a reproductive resting period in their cycles.

The ovarian fecundity varied among species and 
only the left ovary seemed to be functional. The lowest 
value observed was of one and the highest was of up to 
eleven oocytes (ripe ova) per ovary (Table 3). Both uteri 
were functional in all species analyzed. Uteri presented 
an average number of embryos that varied from 1 to 8, 
however, in some specimens up to 16 embryos were 
registered (Table 3). Potamotrygonid pregnant females 
easily abort when they are captured and this certainly 
represents a challenge to correctly estimate the uterine 
fecundity. The uterine fecundity seemed to be slightly 
lower than the ovarian fecundity.

Males mature at a smaller disc width size than 
females and these sizes varied among the different species 
analyzed (Table 3).

The age of sexual maturity has only been estimated 
for two species so far. The estimated age of maturity for 
Paratrygon aiereba was of approximately 35 years. On 
the other hand, the small "cururu" freshwater stingray 
(Potamotrygon sp. C) seemed to reach sexual maturity 
much earlier at an estimated age of only 2 years. 

TABLE 1.  Observations of gonadal maturation and copulation period (see text for terms used).

	 Reproductive Aspects	
	 Gonadal maturation	 Copulation in specific period?
Species	  period (months)	  (dry or rainy season)

Plesiotrygon iwamae (n = 51)	 2–3	 Yes, rainy
Paratrygon aiereba (n = 101)	 In study	 In study
Potamotrygon motoro (n = 110)	 3–4	 Yes, dry
P. orbignyi (n = 449)	 3–4	 Yes, rainy
P. schroederi (n = 43)	 3–4	 Yes, rainy
P. scobina (n = 343)	 In study	 In study
Potamotrygon sp. C (n = 153)	 2	 Yes, rainy
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TABLE 2.   Pregnancy and birth data (see text for terms used).

	 Pregnancy	 Birth
	 Gestation period 	 Period	 Season length
Species	 (months)	 (dry or rainy season)	  (months)

Plesiotrygon iwamae (n = 15)	 8 (?)	 Transition dry to rainy	 3
Paratrygon aiereba (n = 2)	 9 (?)	 Rainy	 4
Potamotrygon motoro (n = 18)	 6	 Rainy	 4
Potamotrygon orbignyi (n = 14)	 6 (?)	 Rainy	 4
Potamotrygon schroederi (n = 5)	 6 (?)	 Rainy	 4
Potamotrygon scobina (n = 31)	 In study	 In study	 In study
Potamotrygon sp. C (n = 35)	 3	 Dry	 3

TABLE 3.  Ovarian and uterine fecundity and sexual maturity disc width of the studied species (see text for terms used).

	 Fecundity	 Sexual maturity
			   Disc width
Species	 Ovarian	 Uterine (average)	 males/females (mm)

Plesiotrygon iwamae	 1–5 (n = 22)	 1–4 (2) (n = 15)	 400 (n = 30)/500 (n = 22)
Paratrygon aiereba	 3–5 (n = 45)	 2 (2) (n = 2)	 600 (n = 56)/720 (n = 45)
Potamotrygon motoro	 6–11 (n = 50)	 4–11 (7) (n = 18)	 390 (n = 60)/440 (n = 50)
P. orbignyi	 3–7 (n = 162)	 1–5 (2) (n = 14)	 390 (n = 237)/440 (n = 212)
P. schroederi	 3–7 (n = 20)	 1–3 (2) (n = 5)	 420 (n = 23)/440 (n = 20)
P. scobina	 1–13 (n = 107)	 1–16 (6) (?) (n = 31)	 350 (?) (n = 130)/400 (?) (n = 107)
Potamotrygon sp. C	 9 (n = 70)	 1–5 (2) (n = 35)	 160 (n = 83)/170 (n = 70)

Discussion

Neotropical freshwater stingrays have been considered 
completely adapted to freshwater environments because 
they have the ability to osmoregulate and reproduce in 
such habitats (Thorson et al., 1983). Most Amazonian river 
basins present a well-defined hydrologic cycle (Goulding, 
1980; 1997) and by inhabiting these water systems it is 
very probable that the freshwater stingrays had to adapt 
their life cycles to these cyclic conditions. Other authors 
have suggested that the potamotrygonid reproductive 
cycle presents clearly defined periods for each of its basic 
steps: gonadal maturation, copulation, pregnancy and birth 
(Castex, 1963 a, b; Castex and Maciel, 1965; Achenbach 
and  Achenbach, 1976). Most of these authors associated 
these defined periods to months or seasons of the year but 
made little or no reference to changes in the hydrologic 
cycle of the river basins where their work was developed. 
Achenbach and Achenbach (1976) suggested that P. hystrix 
moved or migrated in the Paraná River by mentioning 
that in determined places and periods of the year the 
freshwater stingrays could be fished more easily than in 
others. Lasso et al. (1976) and Araújo (1998) evidenced 

that there was a close and clear relationship between 
the reproduction of the species studied and the regional 
hydrologic cycles. Charvet-Almeida (2001) indicated that 
the reproductive cycle of Plesiotrygon iwamae probably 
was affected by slight salinity changes that occurred in 
the study area (Marajó Bay). Curiously Teshima and  
Takeshita (1992) did not find this for P. magdalenae in 
the Magdalena River. In captivity Thorson et al. (1983) 
noted that reproductive activity seemed to be triggered 
by water temperature changes and Lasso et al. (1996) 
pointed out that the beginning of the rainy season and high 
water are followed by physico-chemical water changes. 
It is very probable that changes in water characteristics 
associated with changes in the hydrologic cycle actually 
trigger the beginning and subsequent steps of most species' 
reproductive cycles in the Amazon Basin region.

Little is known for sure about the gestation period 
of potamotrygonids. Winemiller (1989) estimated that 
P. orbignyi had a pregnancy period of 11 months. Araújo 
(1998) indicated a much shorter period for Potamotrygon 
sp. C of 3 months. Charvet-Almeida (2001) indicated that 
probably Plesiotrygon iwamae had a gestation period of up 
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to 8 months. Other studies involving marine rays indicated 
that Urolophus halleri (Babel, 1967) and Rhinobatos 
horkelli (Lessa, 1982) had a cycle with a period of 7 
months of reproduction alternated by a period of 5 months 
of reproductive rest. 

The great majority of all potamotrygonids studied 
until now seem to have only a left functional ovary. This 
has been observed for Potamotrygon motoro (Castex, 
1963 b; Achenbach and  Achenbach, 1976; Thorson et 
al. 1983; Pratt, 1988), P. brachyura (Castex and  Maciel, 
1965), P. constellata (Thorson et al. 1983), P. orbignyi 
(Lasso et al. 1996), Potamotrygon sp. C (Araújo, 1998) 
and Plesiotrygon iwamae (Charvet-Almeida, 2001). The 
only exception was indicated by Teshima and  Takeshita 
(1992) when they mentioned that both ovaries of 
P. magdalenae were functional. Ovary asymmetry is found 
in other elasmobranch species and is considered a common 
characteristic among stingrays (Lovejoy, 1996).

All studies involving freshwater stingrays indicated 
that both uteri are functional and the differences observed 
in terms of uteri content involved only discrepancies 
related to the number of embryos found. 

The number of embryos varies among potamotrygonid 
species but cannot be considered high when compared to 
other elasmobranchs in general. The results obtained 
seem to agree with most information available from other 
regions. Plesiotrygon iwamae (Charvet-Almeida, 2001) 
presented the same number of embryos as indicated in 
the present study. Thorson et al. (1983) indicated an 
average of 6–7 embryos for P. motoro, while Achenbach 
and  Achenbach (1976) observed between 9–15 embryos 
for this same species. Winemiller and  Taphorn (1989) 
observed the presence of 2 embryos for P. orbignyi, while 
Lasso et al. (1996) registered a single embryo for this 
same species. Araújo (1998) observed the same variation 
of 1–5 embryos for Potamotrygon sp. C as the present 
study. Other species not considered in the present study 
presented similar number of embryos: between 4–11 
for P. constellata (Thorson et al., 1983) and 1 embryo 
per uteri for P. magdalenae (Teshima and Takeshita, 
1992). Potamotrygon scobina was the only species that 
presented a higher maximum number of embryos and a 
single similar register of this number of embryos was done 
by Achenbach and  Achenbach (1976) for P. brachyura. 
For both species that Achenbach and  Achenbach (1976) 
studied (P. motoro and P. brachyura) a high number of 
embryos was noted and this possibly could be related to 
specific characteristics of the mid Paraná River region 
where they developed their study.

The common occurrence of abortions among 

pregnant females was also indicated by Schomburgk 
(1843), Achenbach and  Achenbach (1976) and Charvet-
Almeida (2001). Abortions are very frequent and seem to 
occur when the pregnant females are exposed to stressful 
conditions. The embryos hardly ever survive in such 
circumstances despite their development stage.

When comparing ovarian and uterine fecundity a 
slight reduction in uterine fecundity has been observed 
previously for Potamotrygon sp. C ("cururu" freshwater 
stingray) (Araújo, 1998) and for Plesiotrygon iwamae 
(Charvet-Almeida, 2001). Differences between ovarian 
and uterine fecundity were observed but were not very 
high among individuals of the same species. Apparently 
reproduction involves a high-energy demand and once 
an oocyte is formed possibly great effort is directed to 
develop it to a successful embryo. 

Males tend to present a smaller disc width size than 
females and this was observed in all potamotrygonid 
species analyzed. This characteristic was also noted in 
several other species of rays (Babel, 1967; Snelson et al., 
1988; Capapé, 1993; Garayzar et al., 1994; Lasso et al., 
1996). The rays flattened body shape causes a reduced 
abdominal cavity space to accommodate embryos and 
was considered a possible restrictive fecundity factor 
(Holden, 1974). Disc width sexual dimorphism with 
females attaining bigger disc widths might be an attempt 
to maximize space required for generation of more 
embryos.

Thorson et al. (1983) estimated that P. motoro attained 
sexual maturity with a disc width of about 200–250 
mm (males) and 240–320 mm (females), considerably 
smaller than what has been observed in the present study. 
This difference might be due to different populations 
characteristics or to observations made for specimens 
kept in captivity. Lasso et al. (1996) suggested that male 
specimens of Paratrygon aiereba matured over 447 mm 
of disc width and females over 370 mm. They observed 
females in reproduction with a total 610 mm of disc width. 
Lasso et al. (1996) also observed individuals of P. orbignyi 
maturing with smaller disc width size than those noted 
in the present study (approximately 230 mm for males 
and 295 mm for females). These differences between 
previous and present data probably are caused by the fact 
that the studies were carried out in distinct areas and by 
the existence of different populations.

Lasso et al. (1996) suggested that males of P. motoro 
and P. constellata reached first maturity age when their 
disc width was half size the maximum disc width observed 
size but they made no further comments on how long both 
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species took to reach these disc width sizes. Until now, 
Castex (1963b) and Achenbach and  Achenbach (1976) 
were the only ones that estimated the age of first maturity 
for P. motoro in the wild as being in the latter part of 
the second year of life, at approximately 20 months, or 
around three years, respectively. Thorson et al. (1983) 
suggested that the age of first maturity for P. motoro could 
be around 4 years of age, however, they observed that in 
captivity a pair first reproduced at the age of approximately 
7½ years. The great difference in sexual maturity age 
estimates between Paratrygon aiereba and Potamotrygon 
sp. C in the present study may be possibly explained 
by the different growth rate that each of these species 
probably presents. The "cururu" freshwater stingray is 
considered a very small species and is also known as 
"dwarf freshwater stingray". While Paratrygon aiereba 
is the largest freshwater stingray known to date and 
adult specimens may easily weigh over 60 kg (Charvet-
Almeida, 2001). Disc width size at sexual maturity for 
both species (Table 3) also indicates the significant size 
difference that they present.

When comparing the present results with the ones 
obtained by other authors some differences are noticed. 
Different characteristics in the reproductive cycle of 
species that are present in more than one area or river 
basin clearly indicate the need for studies in each area 
where ornamental purpose captures and other activities 
that might interfere with potamotrygonid reproduction 
take place. The use of potamotrygonids as ornamental fish 
requires population management (Araújo, 1998; Charvet-
Almeida, 2001) and certainly reproductive aspects must be 
known and considered when elasmobranch conservation 
measures are required (Camhi et al., 1998; Musick et al., 
2000). It is expected that results obtained until now and 
new data that is currently being analyzed provide part 
of the information required to assist decision making in 
management procedures and help keep the populations of 
freshwater stingrays on safe grounds.
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