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NOTES ON THE SEXUAL DIMORPHISM IN THE GENITAL PAPILLA 
OF SEA URCHINS1> 

KENZI 0SANAI2 ) 

Marine. Biological Station, T6lwku University, 
Asamushi, Aomori 039-34, Japan 

The sexual difference of the genital papilla was observed in the four species 
of sea urchins collected at Asamushi. The genital papillae of Glyptocirlaris 
orenularis are remarkably long in male and a stumpy or fiat swell in female. In 
remnopleurus hardwicki the genital papilla of the male is a short conical protuber
p.nce and that of the female is a flat swell laying in a dish-like depression. In 
Strongylocentrotu8 intermedius and Strongylocentrotus nudus the gential papilla of 
the male is a nipple-like cone, whereas that of the female is a small bulge 
appearing sometimes on the body surface. 

'j'he sexual differences in the shape of the genital papilla were first found in 
Europian sea urchins (HAMANN 1887, cited from TAHARA et al. 1958). TAHARA, 
0KAPA and KoBAYASHI (1958, 1960) observed the sexual dimorphism in the 
eleven species of the sea urchins collected from southern Japan. They classified 
thes~ species into the two types according to the characteristics of the secondary 
sexqal character in the shape of the genital papilla. Anthooidaris cmssispina, 
Hemioentrotus pulehm.,-imus, Mesipilia globulus, Pseudocentrotus depressus, 
Te1"(Lnopleu1·us toreumatious and Texopneustes pileolus belong to the Mespilia type, 
in which the genital papilla of the .male is a shrot conical protuberance and that 
of the female is flat and sinks below the body surface. In the second type, the 
Tripneustes type, the genital papilla of the male forms a long tube, · whereas 
that of the female is a short and stumpy protuberance. Diadema setosum, 
Echinocardium cm·datum, Echinometm mathaei, Echinost?·ephus aciculatus and 
Tripneustes gmtilla belong to the second type. The present report deals with the 
sexual difference of the genital papilla in the four species of the sea urchins which 
were not described by TAHARA et al. (1958, 1960). These species are common in 
northern Japan and used frequently for embryological studies at the Asamushi 
lVIariue Biological Station, Tohoku University. 

MATERIALS AND METHOPS 

The sea urchins, Glyptocidaris orenulm'is A. AGASSIZ, Strongylooent1·otus inter
medius (A. AGASSiz), St1·ongylocentrotus nudus (A. AGASSIZ) and Temnopleurus 
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Figs. 1-4. Genital papillae of the male (1 and 3) and t he female (2 and 4) of GlyptocidaTis 
crenulaTis. Figs. 5 and 6. Genital papillae of the male (5) and t he female (6) 
in :J.'emnopleu1·us ha1·dwicki. The bars indicate 1 mm in length. 
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Figs. 7- 10. Gen ital p>tpillae of StTonglyocentTotus nudus; Fig. 7: living male specimen, 
Fig. 8: living female specimen, J?ig. 9: fixed male, Fig. 10: fixed female. F igs. ll 
and 12. Genital papi llae in the fixed specimens (t he ma.le in F ig. ll and the female 
in Fig. 12) of StrongylocentTotus inte1•medius. The bars indicate l mm. 
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hardwicki (GRAY) were collected at Asamush.i, Aomori. Prefecture. The sex of the 
examined specimens was determined by observing discharged gametes. The spawn
ing was artificially induced by injecting 0.5M potassium chloride solution into the 
body cavity. The living specimens were examined under the stereo-microscope. 
Some specimens were fixed with 10% formalin-seawater solution to take 
photographs. 

OBSERVATION AND CoNSIDERATION 

In the male of Glyptocida•·is crenulm-is, the genital papilla is a long penis-like 
projection, 3-4 mm in length and 0.8-1 mm in width. The genital papilla of the 
female is a stumpy or fiat swell. A circular groove ~urrounds the swell because the 
base of the genital papilla sinks below the body surface. 

In Strongylocent•·otus intermedius the genital papilla protrudes on the body 
surface, forming a somewhat elongated cone. The height of the cone is longer 
than the width of its base (0.3-0.5 mm). In the female a deeper groove surrounds 
the base of the genital papilla, which is a small bulge and appears sometimes on the 
body surface. 

SPECIES MALE FEMALE 
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Fig. 13. Schema representing the sexual difference of the shape of the genital papilla in 
the four sea urchin species examined. 

The genital papillae o~ Strongylocent,.otus nudus are similar to those of S. 
inte,.medius. The genital papilla of the male is a nipple-like cone. The height of 
the cone (about 0.6 mm) is somewhat longer than the width (about 0.5 mm). 
In the female the genital papilla is a fiat swell which is surrounded by a circnlar 
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groove. The height of the swell is smaller than its radius. 
In Temnopleurus hardwicki, the genital papilla is a conical or hemispheric 

protrusion. The height of the protrusion is longer than its radius. The genital 
papilla of the female is a fiat swell laying in a dish-like depression. The height of 
the swell is smaller than it radius. 

The shape of the genital papilla in the four species examined is schematized in 
Fig. 13. The genital papilla of the Glyptocidaris male is longer than that of the 
other species. On the other hand, the genital papilla of Temnople:urus hardwicki is 
shortest among the four species. The genital papilla of the female in the 
Stmngylocentrotus species is shorter than that in Glyptocidaris, but longer than that 
in Temnopleurus. The genital papilla of the Strongylocentrotus female protrudes 
often on the body surface. Thns, the Strongylocentorus species seems to be an 
intermediate type in the sexual difference of the genital papilla. 
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