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Abstract

Since its acquisition in April 1993, a female Chiloscyllium plagiosum (Anon., 1830) was never in contact with male sharks, except a young Hemiscyllium ocellatum (Bonnaterre, 1788) from December 1992 to his death in May 1996. From January 1996 to February 2000, the female laid 211 eggs, only 9 with live embryos. The pattern of egg laying and rest periods has been recorded without interruption throughout this period. Five viable young hatched, four of which are still alive. All, including embryos who died before or during hatching, were females, morphologically similar to the mother. In addition to the information on the egg-laying rhythm and duration of incubation, these data suggest a hypothesis of gynogenesis. Gynogenesis is often common in some bony fish, but still unknown in sharks, a form of reproduction that is common in some teleosts, but is unreported to date in sharks. The arguments confirming or invalidating this hypothesis are presented and discussed, along with scientific investigations that may shed light on this issue.

Résumé

Depuis avril 1993, une femelle Chiloscyllium plagiosum (Anon., 1830), recueillie à taille immature, n’a été en contact qu’avec un seul sélacien mâle, un Hemiscyllium ocellatum (Bonnaterre, 1788) acquis en décembre 1992 et mort en mai 1996. De janvier 1996 à février 2000, cette femelle a pondu un total de 211 œufs, dont seulement 9 embryonnés. L’évolution du rythme de ponte et des périodes de repos a été investiguée sans interruption depuis cette date. Cinq jeunes ont éclos de manière viable et quatre sont encore en vie à ce jour. Tous, y compris les alevins morts avant ou pendant l’éclosion, étaient des femelles morphologiquement semblables à la mère. Outre les informations relatives au rythme de ponte et à la durée d’incubation, ces données permettent d’établir une hypothèse de gynogenèse, forme de reproduction commune chez certains téléostéens mais inconnue à ce jour chez les requins. Les arguments infirmant et confirmant cette hypothèse sont présentés et discutés, de même que les investigations propres à éclaircir cette situation.

Facts

In a 3.5 cubic meter tank, two tropical sharks were on display: a female Chiloscyllium plagiosum (Anon., 1830), 35 cm long in April 1993, and a male Hemiscyllium ocellatum (Bonnaterre, 1788), 35 cm long on December 5, 1992. Both sharks lived in good conditions with no other sharks. In March 1996, they were both transferred to a smaller reserve tank. Both reached a size of about 70-75 cm. They were returned to the original tank (about 2,250 liters) in May 1996. Unfortunately, the male died a few days later. At present, the female’s size is unchanged, about 75 cm, which is normal for adults of this species.

During cohabitation, sharks sometimes display pre-copulatory behavior. When in smaller reserve tank, the female laid 25 eggs in 11 weeks. All the eggs were collected but often showed signs of putrefaction. After her return to the big tank, the female produced 16 more eggs in 2 and a half months, but all putrefied.

At this time in our study, the female has laid a total of 211 eggs, 9 with live embryos and 2 hatched
. The young were all female; their color pattern at birth was completely dark, with no markings. The first accepted no food for 20 days, when she accepted living mudworms. The second fed within two days after hatching.

Development of the young

Growth seemed very fast. After 2 months, the total length was 22.7 cm and 17.9 cm respectively. Strangely enough, the two young sharks showed great differences in growth. Today, the larger one is 70 cm long, her little sister only 47 cm long. They are morphologically identical to their mother, with the same color pattern.

Interpretation

For a correct interpretation of such a phenomenon, we examined four hypotheses: 

1. Parthenogenesis: the female produces embryos without any contact with males. Parthenogenesis is the development of unfertilized eggs and produces haploid individuals. Parthenogenesis is unknown in vertebrates and is hard to imagine, making this solution highly improbable.

2. Hybridization: between two different genera from different geographic areas… As far as we have investigated, hybridization is unknown for sharks and seems impossible to shark specialists. Moreover, if the young are descendants of a male from a genus other than the mother’s, how can we explain the total lack of any of the father’s characteristics?

3. Fertilization before capture and sperm or embryo storage: Fertilization before capture by internal copulation seems impossible given the female’s immature size and age. Even so, we must imagine that the female can store sperm or, later, embryos for more than 4 years. Sperm storage is known to survive in some sharks for a certain period, not exceeding 6 months. 6 months after her arrival in Liege, the female was still unable to produce eggs; moreover, this solution necessary implies embryo storage for several years. None of these conditions are known to exist in sharks.

4. Gynogenesis: Under the impulse of sperm from a different species, the ovum incorporates genetic material from the polar body. In spontaneous gynogenesis, the ovum is stimulated by extra-specific spermatozoa but do not absorb male genetic material. It is the absorption of genetic material from the polar body that restores diploidy. This phenomenon is known to occur in some amphibians and some bony fishes.

Gynogenesis remains unknown in sharks...

Conclusion

We are still searching for an explanation, perhaps through DNA analysis, but, as far as we are concerned, this method has never been used in sharks of these species. DNA markers are unknown until now. 

This study is only at the beginning. We will have to contact shark specialists in the future. We welcome any information on similar cases either from public aquariums or private aquariophiles to complete our study.

� On May 2001, over a total of more than 311 eggs laid since the beginning, 21 were embryonned and 9 hatched.
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