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Anatomical Comparison of Claspers of Freshwater Stingrays
(Dasyatidae and Potamotrygonidae)

Toru Taniuchi and Hajime Ishihara

Department of Fisheries, Faculty of Agriculture, University of Tokyo, 1-1-1 Yayoi, Bunkyo-ku, Tokyo 113, Japan

Abstract Claspers of four species of freshwater stingrays, which belong to the genera Dasyatis (Dasy-
atidae), Paratrygon and Potamotrygon (Potamotrygonidae), are examined to reveal differences in the
clasper structure among these genera. The relationships of freshwater stingrays are discussed based on our
examination of the clasper structures as well as that reported in recent literature for two other genera of
freshwater stingrays, Himantura (Dasyatidae) and Plesiotrygon (Potamotrygonidae).

It has been known that two major groups of
stingrays occur in rivers and lakes in tropical and
subtropical regions. The family Potamotrygonidae,
one of the two freshwater stingray groups, is restrict-
ed to the river systems of tropical South America.
This family consists of three genera, Paratrygon,
Plesiotrygon and Potamotrygon (Rosa et al., 1987).
Some species of the family Dasyatidae are another
group of stingrays in the freshwater. Although
Hamilton-Buchanan (1822) recorded two species of
Raia (most probably Dasyatis) far up in the Ganges
River, Trygon (= Dasyatis) ukpam Smith, 1863 in
tropical West Africa was the first virtually recorded
freshwater Dasyatidae in the world. Since then, the
freshwater Dasyatidae has frequently been described
by many authors: Dasyatis fluviorum Ogilby (1908)
from Australia, Himantura krempfi (Chabanaud,
1923) from Southeast Asia, D. garouaensis (Stauch
and Blanc, 1962) from West Africa which was first
erroneously assigned to the genus Potamotrygon, H.
signifer Campagno and Roberts, 1982, from South-
east Asia and D. laosensis Roberts and Karnasuta,
1987, from Southeast Asia.

Although there have been studies concerning the
clasper structure of skates, family Rajidae (e.g.,
Petri, 1878; Jungersen, 1899; Leigh-Sharpe, 1920-26;
Ishiyama, 1958; Stehmann, 1970; Hulley, 1972),
there were few studies on the clasper structure of
stingrays until La Marca (1964) described it for
Urolophus jamaicensis. Subsequently, descriptions
and terminology for the clasper structure of stin-
grays were published by Capapé and Desoutter
(1978, 1979), Compagno and Roberts (1982),
Capapé (1983) and Rosa et al. (1987).

From 1976 to 1985, some members of the Japanese

Society for Elasmobranch Studies conducted surveys
of the freshwater stingrays in Southeast Asia, South
America and West Africa. In those surveys,
clasper samples were obtained of three genera of
freshwater stingrays, viz., Dasyatis, Paratrygon and
Potamotrygon. In this study the clasper structures of
those stingrays are described and compared with
those of other freshwater stingrays, viz., Himantura
signifer Compagno and Roberts, 1982 and Plesiotry-
gon iwamae Rosa et al., 1987.

Materials and methods

Specimens used in the present study are: Paratry-
gon aiereba, adult male, FUMT (Department of Fish-
eries, University Museum, University of Tokyo)-P
10849, 508 mm DW (disc width), collected from the
Amazon Basin near Manaus, Brazil, Sept. 9, 1980;
Potamotrygon motoro, adult male, FUMT-P10853,
290 mm DW, collected near Santa Fe, Dec., 1980;
immature male, FUMT-P10846, 275 mm DW, col-
lected near Manaus, Sept. 9, 1980; Potamotrygon
orbignyi, three adult males, FUMT-P10843, 10844,
10845, 162 mm DW, 172 mm DW, 180 mm DW,
collected from Iquitos, May, 1985; Dasyatis garoua-
ensis, adult male, FUMT-P10848, 281 mm DW,
collected from the Sanaga Basin, Dec. 18, 1985.

The clasper skeletons were observed without stain-
ing. Nomenclature of the species of the family
Potamotrygonidae follows Rosa (1985). Terminolo-
gy of the clasper follows Compagno and Roberts
(1982) and Rosa etal. (1987) with the following
exceptions: the dorsal terminal of Compagno and
Roberts (1982) and dorsal terminal 1 of Rosa et al.
(1987) are here designated as dorsal terminal 2 be-
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Clasper of Paratrygon aiereba, FUMT-P10849, 508 mm DW, from near Manaus. A, left clasper; B, dorsal view
of clasper skeleton; C, ventral view of clasper skeleton; D, ventral terminal. ap, apopyle; aT, accessory terminal; Ax,
axial cartilage; Be, beta cartilage; cg, clasper groove; Dm, dorsal marginal; Dps, dorsal pseudosiphon; dT2, dorsal

terminal 2; fl, flap; hp, hypopyle; pr, pelvic radial; Vm, ventral marginal; Vps, ventral pseudosiphon; vT, ventral
terminal.

Fig. 1.
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Fig. 2. Clasper of Potamotrygon motoro, FUMT-P10853, 290 mm DW, from near Santa Fe. A, left clasper; B, dorsal
view of clasper skeleton; C, ventral view of clasper skeleton. gr, groove. Other abbreviations same as in Fig. 1.
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cause of the following two reasons. The term of
dorsal terminal 1 should be used for the cartilage
covering the dorsal side of the glans clasper and there
are two dorsal terminal cartilages other than dorsal
terminal 1 in a stingray, Myliobatis cervus (=M.
aquila) (see Hulley, 1972); the ventral terminal of
Compagno and Roberts (1982) and dorsal terminal 2
of Rosa et al. (1987) are here called accessory termi-
nal, because the cartilage is articulated with the
ventral marginal; the ventral covering piece of both
authors is here designated as ventral terminal, be-
cause the cartilage entirely covers the ventral side of
the glans clasper. An additional discrepancy in
terminology for clasper components exists between
those authors. Pseudopera of Compagno and Rob-
erts (1982) was called ventral pseudosiphon by Rosa
et al. (1987). The present authors agree to use the
term of ventral pseudosiphon of the latter authors,
because the pseudopera is a component of the clasper
of sharks.

Description

Measurements used in this study are given in
Table 1.

Clasper of Paratrygon aiereba (Fig. 1): depressed,
stiff with rounded tip, its length from distal end of
cloaca 18.6% of DW; clasper groove beginning far
anterior to the level of posterior margin of pelvics;
anterior half of the groove running obliquely toward
midline and then curving inward; posterior half run-
ning almost along midline; dorsal pseudosiphon well
developed near inner edge and obliquely oriented, its
length 10.6% of clasper length; ventral pseudosiphon
also well developed near outer lateral edge; distal
part of clasper groove forming flap-like component.

Glans clasper skeleton consists of dorsal marginal,
ventral marginal, dorsal terminal 2, accessory termi-
nal, ventral terminal and axial cartilages. Basal part

Table 1.

of skeleton consists of basipterygium, two basal (bl
and b2) segments and a single beta-cartilage. Dorsal
terminal 2 long and oval-shaped; dorsal marginal
broad and trapezoid; outer edges of dorsal marginal
and dorsal terminal 2 forming clasper groove exter-
nally; inner edge of posterior part of dorsal marginal
forming dorsal pseudosiphon externally; ventral ter-
minal large and oval-rectangular; ventral marginal
long, narrow and rod-like, proximally united with a
pelvic radial; accessory terminal domed, long and
fusiform; outer edge of accessory terminal forming
ventral pseudosiphon externally; axial with rounded
distal tip; bl segment connecting basipterygium and
b2 segment which is linked with the proximal part of
axial; beta-cartilage originating at bl segment and
distally articulated with dorsal marginal.

Clasper of Potamotrygon motoro (Fig. 2): moder-
ately wide and depressed, its length 33.2% of DW;
clasper groove beginning far proximally to the level
of posterior margin of pelvics; the groove running
obliquely from medial edge to lateral edge and then
curving inward at the level of posterior margin of
dorsal pseudosiphon; dorsal pseudosiphon well de-
veloped and slightly oblique to midline, its length
9.0% of clasper length; ventral pseudosiphon also
well developed at lateral edge; another groove-like
component present between dorsal and ventral
pseudosiphons.

Glans clasper skeleton consists of dorsal marginal,
ventral marginal, dorsal terminal 2, accessory termi-
nal, ventral terminal and axial cartilages. Basal part
of skeleton consists of basipterygium, two basal (bl
and b2) segments and a single beta-cartilage. Dorsal
terminal 2 trapezoid, broad and oval, with a groove
present along proximal center of the cartilage; outer
edges of dorsal marginal and dorsal terminal 2 form-
ing clasper groove externally; inner edge of posterior
part of dortsal marginal forming dorsal pseudo-
siphon externally; ventral terminal large and oval-

Measurements (mm) of the claspers of the four freshwater stingrays in the present study. Numbers in

parentheses are those in % of the clasper length. DW, disc width.

Paratrygon Potamotrygon Potamotrygon Dasyatis
aiereba motoro orbignyi garouaensis
FUMT-P10849 FUMT-P10853 FUMT-P10844 FUMT-P10848

508 mm DW 290 mm DW 172 mm DW 281 mm DW

Clasper length from distal margin of cloaca 94.6(100 ) 96.3(100 ) 39.8(100 ) 59.3(100 )
Clasper length from end of pelvics 42.3( 44.7) 48.3( 50.2) 27.0( 67.8) 30.3( 51.1)
Width at end of pelvics 23.5( 24.8) 19.6( 20.4) 8.4( 21.2) 10.7( 18.0)
Length of dorsal pseudosiphon 10.0( 10.6) 8.7( 9.0) 4.9( 12.3) 8.1( 13.7)
Length of ventral pseudosiphon 31.9( 33.7) 31.0( 32.2) 18.6( 46.7) 18.6( 31.4)
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Fig. 3. Clasper of Potamotrygon orbignyi, FUMT-P10844, 172 mm DW, from Iquitos. A, left clasper; B, dorsal view
of clasper skeleton; C, ventral view of clasper skeleton. Abbreviations same as in Fig. 1.

rectangular; ventral marginal long and narrow with
pointed proximal tip; accessory terminal domed and
fusiform; dorsally the cartilage partially underlies
dorsal terminal 2; outer edge of accessory terminal
forming ventral pseudosiphon externally; axial grad-
ually tapering to distal tip; bl segment connecting
basipterygium and b2 segment which is linked with
proximal part of axial; beta-cartilage originating at
the bl segment and distally articulated with dorsal
marginal.

Clasper of Potamotrygon orbignyi (Fig. 3): de-
pressed, rather thin with rounded distal tip, its length
23.1-29.6% of DW; clasper groove beginning slight-
ly anterior to the level of posterior margin of pelvics;
the groove entirely running along midline; dorsal
pseudosiphon small, hidden below medial expansion
of the dorsal marginal cartilage, its length 12.3% of
clasper length; ventral pseudosiphon well developed
near outer lateral edge.

Glans clasper skeleton consists of dorsal marginal,
ventral marginal, dorsal terminal 2, accessory termi-
nal, ventral terminal and axial cartilages. Basal part
of skeleton consists of basipterygium, only one basal
segment and a single beta-cartilage. Dorsal terminal
2 long and oval-shaped; dorsal marginal trapezoid
and broad; outer edges of dorsal marginal and dorsal
terminal 2 forming clasper groove externally; inner
distal edge of dorsal marginal forming dorsal pseu-
dosiphon externally; ventral terminal long and oval-
rectangular in shape; ventral marginal rod-like,
proximally united with pelvic radial and distally with
accessory terminal; accessory terminal domed and
half oval-shaped; outer edge of accessory terminal

forming ventral pseudosiphon externally; axial thin
and long with blunt distal tip; basal segment connect-
ing basipterygium and axial; beta-cartilage orginat-
ing at basal segment and distally not fused but ar-
ticulated to the dorsal marginal.

Clasper of Dasyatis garouaensis (Fig. 4): de-
pressed, moderately broad with rounded tip, its
length 21.1% of DW; clasper groove beginning far
anterior to the level of posterior margin of pelvics,
running almost straight along outer lateral edge and
abruptly curving inward at the level of posterior
margin of dorsal pseudosiphon; dorsal pseudosiphon
small, its length 13.7% of clasper length; ventral
pseudosiphon well developed near outer lateral edge.

Glans clasper skeleton consists of dorsal marginal,
ventral marginal, dorsal terminal 2, accessory termi-
nal, ventral terminal and axial cartilages. Basal part
of skeleton consists of basipterygium, three basal
(bl, b2 and b3) segments and a single beta-cartilage.
Dorsal terminal 2 boot-shaped, with proximal part
partially overlapping dorsal marginal; dorsal margin-
al broadly trapezoid; outer edges of dorsal marginal
and dorsal terminal 2 forming clasper groove exter-
nally; inner edge of posterior part of dorsal marginal
forming dorsal pseudosiphon externally; ventral ter-
minal large and trapezoid; ventral marginal long and
rod-like; accessory terminal domed and oval-shaped;
half of dorsal side of accessory terminal overlapping
dorsal terminal; outer edge of accessory terminal
forming ventral pseudosiphon externally; distal part
of axial curved with rounded tip; three basal seg-
ments connecting basipterygium and axial; beta-
cartilage originating at bl segmernt and distally not

—_ 13 ——
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Fig. 4. Clasper of Dasyatis garouaensis, FUMT-P10848, 281 mm DW, from Sanaga Basin. A, left clasper; B, dosal
view of clasper skeleton; C, ventral view of clasper skeleton. Abbreviations same as in Fig. 1.

fused but articulated to dorsal marginal.

Comparison of claspers

External appearance: Claspers of the four species
in the present study and those of Plesiotrygon iwamae
Rosa et al., 1987 and Himantura signifer Compagno
and Roberts, 1982 have both dorsal and ventral
pseudosiphons which are similar in shape. In the
clasper of P. motorg, a groove is present between
dorsal and ventral pseudosiphons, which is unique
among the claspers of the six species.

Marginal, terminal and axial cartilages: The tra-
pezoid-shaped dorsal marginal is similar in all six
species. Dorsal terminal 2 is long and oval-shaped in
the four species of the Potamotrygonidae; it is boot-
shaped in D. garouaensis and H. signifer. A groove is
only present at the center of dorsal terminal 2 in P.
motoro. The shape of the ventral terminal is long and
oval-rectangular in the four species of the Potamo-
trygonidae and H. signifer; in D. garouaensis it is half
oval-shaped. The proximal tip of the ventral margin-
al is pointed in P. orbignyi and P. motoro but prox-
imally tepering in P. aiereba, P. iwamae, D. garo-
uaensis and H. signifer. The shape of the accessory
terminal is similar in the claspers of all six species.
The beta-cartilage and dorsal marginal are firmly
fused in the claspers of P. aiereba, P. motoro, and H.
signifer but only loosely connected in P. orbignyi, P.
iwamae, and D. garouaensis.

Number of basal segments: One in P. orbignyi, two
in P. aiereba, P. motoro, P. iwamae, and H. signifer

and three in D. garouaensis (see also Table 2).

We found only slight differences among the clasper
cartilages of the six species in the shape of dorsal
terminal 2, which is long and oval-shaped in the four
species of the Potamotrygonidae and boot-shaped in
the two species of the Dasyatidae. Although other
differences are found in the clasper cartilages of the
species, they should be regarded as only an in-
frageneric or infrafamilial variation. The number of
the basal segments varies from one to three in the six
species. We also observed a great deal of variability
from our unpublished studies on other species of
stingrays, as well as from the literature (see Table 2).
Ishiyama (1958) and Hulley (1972) believed that the
number of the basal segments is significant for stat-
ing the phylogenetic relationships among skates and
rays, because it is two in the family Rajidae, three in
the Rhinobatidae and four in the Platyrhinidae. Our
findings, however, show that it varies even within
Dasyatis and Potamotrygon.

Incorporating all the evidences, no major differ-
ence is found in the claspers of the three genera of
the Potamotrygonidae, and nor any between the
claspers of the freshwater Dasyatidae and Potamo-
trygonidae. Morphologically the anteriorly directed
prepelvic process in the latter family only dis-
tinguishes the two families (Thorson and Watson,
1975). In conclusion, there is no significant differ-
ence in the claspers among the three genera of the
Potamotrygonidae. Furthermore, the claspers of the
freshwater Dasyatidae differ only slightly from those
of the Potamotrygonidae, and they may not be useful
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Table 2. Number of basal segments in the claspers of the order Myliobatiformes.
Species Number Source
Potamotrygonidae
Paratrygon aiereba 2 present study
1 Garman (1913)
Plesiotrygon iwamae 2 Rosa et al. (1987)
Potamotrygon constellata 2 Ishihara, unpublished
(=P. circularis) 1 Garman (1913)
Potamotrygon orbignyi 1 present study
Potamotrygon falkneri 2 Ishihara, unpublished
Potamotrygon motoro 2 present study
Dasyatidae
Dasyatis garouaensis 3 present study
Dasyatis akajei 2 Ishihara, unpublished
Dasyatis centroura 2 Garman (1913)
(= Dasybatus marinus)
Dasyatis kuhlii 1 Ishihara, unpublished
Dasyatis violacea 2 Jungersen (1899); Ishihara, unpublished
Himantura signifer 2 Compagno and Roberts (1982)
Taeniura lymma 1 Garman (1913)
Gymuridae
Gymnura altavela Garman (1913)
Urolophidae
Urolophus aurantiacus 2 Ishihara, unpublished
Urolophus jamaicensis 2 Garman (1913); La Marca (1964)
(= Urobatis sloani)
Myliobatidae
Aetobatus narinari 2 Garman (1913)
Mpyliobatis freminvillii 2 Garman (1913)
Rhinopteridae
Rhinoptera brasiliensis 1 Garman (1913)
(=R. jussieui)
Mobulidae
Mobula hypostoma 3 Garman (1913)

to assess phylogenetic relationships between the
claspers of Potamotrygonidae and freshwater Dasy-
atidae, when compared with the difference among
the claspers of the families Rhinobatidae, Platyrh-
inidae and Rajidae (see Ishiyama, 1958: figs. 2 plus 7
and 20, and remarks above on the number of the
basal segments).

Acknowledgments

The authors wish to express their gratitude to the
following persons for the study material: Dr. Kazu-
hiro Mizue, professor emeritus of Nagasaki Uni-
versity; Dr. Carlos A. Virasoro, the director of the
Santa Fe Museum; and Dr. Jack A. Musick, Virginia
Institute of Marine Science. Our special thanks are
also extended to Mr. George Zorzi, CAS, San Fra-
ncisco, Dr. Matthias Stehmann, ISH, Hamburg and

unknown reviewers for their critical reading of the
manuscript.

Literature cited

Capapé, C. 1983. Données nouvelles sur la morphologie
des Dasyatidae (Pisces, Rajiformes) des cotes tunisien-
nes. Bull. Inst. Natn. Sci. Tech. Océanogr. Péche
Salammbé, 10: 69-98.

Capapé, C. and M. Desoutter. 1978. Etude morphologique
du neurocrdne de la ceinture pelvienne et des ptérygo-
podes de deuz Myliobatidae (Pisces, Rajiformes) des
cotes tunisiennes, Myliobatis aquila (L., 1758) et Ptero-
mylaeus bovinus (Geoffroy Saint-Hilaire, 1817). Bull.
Sci. Natn. Tunisie, 13: 39-48.

Capapé¢, C. and M. Desoutter. 1979. Nouvelle description
de Aetomylaeus nichofii (Bloch et Schneider, 1801)
(Pisces, Myliobatidae), premiéres obsavations bio-
logiques. Cah. Indo-Pacific, 1(3): 305-322.



FRAF MY Japan. J. Ichthyol. 37(1), 1990

Chabanaud, P. 1923. Description de deux plagiostomiens
nouveaux d’Indo-Chine, appartenant au genre Dasybatus
(Trygon). Bull. Mus. Natn. Hist. Nats., 29: 45-50.

Compagno, L.J. V. and T. R. Roberts 1982. Freshwater
stingrays (Dasyatidae) of Southeast Asia and New
Guinea, with description of a new species of Himantura
and reports of unidentified species. Env. Biol. Fish.,
7(4): 321-339.

Garman, S. 1913. The plagiostomia (sharks, skates and
rays). Mem. Mus. Comp. Zool. Harvard Coll., 36: i—xiii
+1-515, pls. 1-75.

Hamilton-Buchanan, F. 1822. An account of the fishes
found in the river Ganges and its branches. Edinburgh
and London, 405 pp, 39 pls.

Hulley, P. A. 1972. The origin, interrelationships and
distribution of southern African Rajidae (Chondrich-
thyes, Batoidei). Ann. S. Afr. Mus., 60(1): 1-103.

Ishiyama, R. 1958. Studies on the rajid fishes (Rajidae)
found in the waters around Japan. J. Shimonoseki Coll.
Fish., 7(2/3): 193-394, pls. 1-3.

Jungersen, H. 1899. On the appendices genitales in the
Greenland shark, Somniosus microcephalus and other
selachians. Danish Ingolf-Exped., 2, pt. 2, 88 pp., 28
figs., 6 pls.

La Marca, M.J. 1964. The functional anatomy of the
clasper and clasper gland of the yellow stingray, Urolo-
phus jamaicensis (Cuvier). J. Morph., 114(2): 303-324.

Leigh-Sharpe, W.H. 1920-26. The comparative mor-
phology of the secondary sexual characters of elasmo-
branch fishes. Mem. I-XI. J. Morph. Physiol., 34: 245-
264; 35: 359-380; 36: 191-198, 199-220, 221-243; 39:
553-566, 567-577; 42: 307-320, 321-334, 335-348, 349-
358.

Ogilby, J. D. 1908. On new genera and species of fishes.
Proc. Roy. Soc. Queensland, 21: 1-26.

Petri, K. R. 1878. Die Copulations-organe der Plagiosto-
men. Z. Wiss. Zool., 30: 288-335.

Roberts, T. R. and J. Karnasuta. 1987. Dasyatis laosensis,
a new whiptailed stingray (family Dasyatidae), from the
Mekong River of Laos and Thailand. Env. Biol. Fish.,
20(3): 161-167.

Rosa, R.S. 1985. A systematic revision of the South
American freshwater stingrays (Chondrichthyes: Pota-
motrygonidae). Unpubl. Diss., College of William and
Mary, Williamsburg, Virginia, xvi+ 523 pp.

Rosa. R. S., H. P. Castello and T. B. Thorson. 1987. Ple-
siotrygon iwamae, a new genus and species of neotropical
freshwater stingray (Chondrichthyes: Potamotrygoni-
dae). Copeia, 1987(2): 447-458.

Smith, J. A. 1863. Notice of the ukpam, a large species
(probably new) of sting ray ( Trygon Cuv.) found in the
Old Calabar River, Africa. Proc. Roy. Phys. Soc.
Edinburgh, 2: 64-69.

Stauch, A. and M. Blanc. 1962. Description d’un selachien
rajiforme des eaux douces du Nord-Cameroun, Pota-
motrygon garouaensis n. sp. Bull. Mus. Natn. Hist. Nat.,
Paris, 34(2): 66-171.

Stehmann, M. 1970. Vergleichend morphologische und
anatomische Untersuchungen zur Neuordnung der Sys-
tematik der nordostatlantischen Rajidae (Chondrich-
thyes, Batoidei). Arch. FischWiss., 21(2): 73-164.

Thorson, T. B. and D. E. Watson. 1975. Reassignment of
the African freshwater stingray, Potamotrygon garoua-
ensis, to the genus Dasyatis, on physiologic and mor-
phologic grounds. Copeia, 1975(4): 701-712.

(Received August 21, 1989; accepted December 15, 1989)

HKETAH4BOTIEROLE
&N E-LE T

WKIKEE L A ¥ DWW, 7 # = 1@ Daspatis (THx 48D @4
% D. garouaensis &, Paratrygon \ZJ&9 5 P. aiereba, Potamotry-
gon ICJBY % P. motoro & P. orbignyi (W FhbEsEL ) T
B OREROMESERES»IcT 2 BN THERET 21T 72,
REBEHMRT 2RBOEHICO VTR, BEHGEVOTER
l:i%?—ﬁﬂ 1. Th o 4 HORESROBERERIC, thomkkeE
TABD 25, # b AT ABD Himantura signifer (7 71 1 })
& Plesiotrygon IZ[&9 % P.iwamae (£ €+ ) I v ORHES
IBAY A XCERERIE A, Cho 28 S BOBUKE T A o
BEARERZEROTEL SBE L. Z0E, BosST
MU TOREROHEICEBE - HZREBD -1, +
NEHFAEL, 9FoFAR, Hr¥FzAH (Fr¥x48) ¢k
RSB T LB 2L, chs 28 (rezAH)
DOHRMFEERT 5 OICKERRABETH 5 I EHHS
EiE ot

(113 REEHXIRAE 1-1-1
)

RERFERFEKESE





