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Abstract

A program centered on research and rehabilitation of Mediterranean sea turtles has been operating at the Aquarium of the “A. Dohrn” Stazione Zoologica of Naples. The chief goal of this program is to increase the wild population, reintroducing to the wild turtles treated for damage or held for prolonged period in exhibitions. We report here results from sea turtles having different histories and characteristics. Movements of the sea turtles reintroduced into the wild were followed via satellite monitoring. Routes and physiological data on the reintroduced turtles were compared with information gathered from wild turtles using the same methods. We will present criteria for turtle maintenance that minimize the negative effect of captivity.

Résumé

Un programme de recherche axé sur la réhabilitation des tortues marines de Méditerranée a été mis en place à l’Aquarium de la Stazione Zoologica “A. Dohrn” de Naples. Le principal objectif de ce programme est d’augmenter la population dans le milieu naturel en réintroduisant des tortues sauvages, retrouvées blessées et soignées à l’Aquarium, ou en relâchant des spécimens longtemps maintenus en captivité. Les résultats des expériences rapportés ici ont été obtenus à partir de tortues ayant des histoires et des caractéristiques différentes. Les déplacements des tortues relâchées ont été suivis par satellite. L’étude des trajets et des données physiologiques récoltées à partir de ces animaux provenant de la captivité a été comparée aux résultats obtenus avec les mêmes méthodes de travail appliquées à des individus sauvages. Des critères de maintenance permettant de minimiser les effets négatifs de la captivité sont présentés et proposés dans cette communication.

With the exception of the species Dermochelys coriacea, the other seven sea turtles currently present in the earth’s seas are easily managed in captivity. However, improper ‘care’ may cause serious damage such as:

· stunting of body growth due to lack of space;

· metabolic and immune deficiencies caused by low temperatures;

· metabolic disorders due to stress caused by exposure to high temperatures;

· weight loss or obesity resulting from improper diet;

· eye and skin infections due to poor water quality.

Since such effects may become obvious only after long periods in captivity, the relationships between maintenance problems and symptoms of poor health are not always easily interpreted (Warwick et al., 1995).

Until the end of the seventies, most European aquarium collections exhibited sea turtles in spite of the fact that this ‘guest’ was considered cumbersome because it ate and dirtied too much. However, in recent years, many aquariums no longer include sea turtles in their collections, because turtles are becoming scarcer in the wild due to human activity (Committee on sea turtles conservation, 1990). Consequently, sea turtles are kept only for research or conservation purposes. Several examples of aquariums in the USA following these practices include: Sea World in Orlando, Fla. and the New England Aquarium in Boston. Other prominent aquariums include those in Okinawa and Port Nagoya in Japan and in La Rochelle and Naples in Europe.

The “A Dohrn” Zoological Station in Naples has been carrying out a program both to study and to protect sea turtles in the Mediterranean (Bentivegna, 1997; 1998). Several specimens, most belonging to the species Caretta caretta, found in precarious or difficult situations resulting from sea traffic, pollution and the fishing industry in the Gulf of Naples, were part of this program. After rescue, the sea turtle is transported to the Aquarium facilities and placed in a treatment tank with sterilized, filtered seawater kept at a constant temperature of 20°C. Since the program’s main objective is to contribute to increasing natural sea turtle populations, the sea turtles are cared for, rehabilitated, and subsequently reintroduced to their natural environments as soon as they are judged healthy (Bentivegna et al., 1993; 1997).

The length of the captivity period is determined by the extent of the injury sustained by the turtle. In order to minimize the consequences of the captivity period, the last phase of rehabilitation includes:

· transfer of the turtle into a larger pool filled with naturally flowing seawater;

· naturalization to seasonal thermal fluctuations of the Mediterranean (15-26°C);

· feeding with live prey to reinforce the hunting instinct;

· subjection to a series of behavioral observations to verify, in particular, the capacity for weight regulation, diving prowess and swimming capacity in the water column.

This same procedure is used with sea turtles to be released into the natural environment after many years of captivity. Since 1994, in collaboration with the Aquariums of Antwerp, Liège, Berlin, Düsseldorf and Stuttgart, six Mediterranean sea turtles, after having been kept in those centers for long periods, were released into their natural habitat (Bentivegna, 1995; Lange, 1996; Bentivegna et al., 1998). 

In order to test the effectiveness of both the method adopted in caring for the animals and the maintenance procedure followed for rehabilitation purposes, three sea turtles were followed using a satellite telemetry system that had already been successfully employed with wild turtles by the Aquarium teams. A PTT-ST-6 transmitter (Telonics) capable of sending signals to the satellite system ARGOS was applied to the carapaces of:

· a 78-cm (curved carapace) male, “Dieter”, kept in the Stuttgart Aquarium for a good 29 years.

· a 77-cm female, “Liberata”, found in the Gulf of Naples caught in a fishing net with a missing right forelimb. Rehab in the Aquarium took 2 years.

· a 75-cm female, “Pergy”, found in the Gulf of Naples seriously injured with a broken, necrotic lower right limb. The rehab period in the Aquarium lasted 4 years.

The results were compared to those of a wild sea turtle, “Gaeta”, a 73-cm female, which was perfectly healthy when captured. Gaeta was kept in the Aquarium only long enough to apply the PTT (Fig. 1).

Satellite tracking, although carried out in different years, always began between September and October in order to obtain not only correctly comparable data, but also because previous experience has shown that in the spring and summer seasons sea turtles graze in the Southern and Central Tyrrhenean Sea, whereas in autumn they migrate towards the Eastern Mediterranean in searching of warmer waters (Bentivegna et al., 2000).

All turtles performed as would be expected of naturally occurring turtles. The two turtles nursed briefly in the Aquariums migrated southward to the Eastern Mediterranean as soon as the waters of the Tyrrhenean dropped below 20°C. Even the turtle “Dieter”, who appeared disoriented at first, eventually swam to the south searching for a passageway to cross. Unfortunately, “Dieter’s” transmitter stopped functioning on the 72nd day. Consequently, it was impossible to understand to what extent the temperature drop had affected the turtle’s navigation (Fig. 2).

The average speed maintained during travel was calculated on the basis of each animal’s movements. The speeds reached by the three released specimens proved to be higher than those of the wild turtle. This result demonstrated that swimming performance had been regained in the injured turtles and had not been compromised by prolonged captivity (Fig. 1).

It was evident that the turtles had recovered their predatory abilities. It is not plausible that a turtle could swim for a 72-day observation period at the recorded speeds without food intake. Feeding patterns can be inferred from the coastal course followed by the turtles. Typically, the species Caretta caretta feeds primarily on small invertebrates and benthic fish living in shallow water (Houghton et al., 2000). Could “Dieter” have swum uninterruptedly at 1.55 km/h without energy replenishment via feeding?

In conclusion, these results indicate that sea turtles, following either a short or lengthy captivity period, can be released into their natural environments; they possess both a sense of orientation and the ability to swim. These conditions are absolutely necessary, because the turtle’s lifestyle requires constant traveling between breeding, feeding and hibernating areas. Regardless of the fact that sea turtles may have been domestically fed for long periods, no debilitating effects of domestication are evident, because sea turtles are able to procure food upon release into their natural environments.

The main focus of most rehabilitation programs is to return the animal to the environment where it originated. Sea turtles should be released after recuperating to adequate health following the successful treatment of traumatic problems. Optimal care of sea turtles largely depends on the experience of the individual researcher who is able to combine good, basic, appropriate husbandry methods with scientific knowledge. However, many aspects of sea turtles are still not yet known nor appreciated to guarantee proper and correct care.

Therefore, we urge Aquariums that have long-standing experience and knowledge to mobilize to set guidelines for the care and use of sea turtles.

Acknowledgements

We would like to express our thanks and gratitude to:

· the staff of the Stazione Zoologica, in particular M. Ciampa and G. Mazza

· EUAC (European Union Aquarium Curators)

· WWF Sezione Gianola Oasi Blu

· Corpo Forestale dello Stato

· NOAA- CIRES Climate Diagnostics Center

· Lega Navale Italiana

References

Bentivegna F., Cirono P., Toscano A., 1993.– Care and treatment of loggerhead Sea Turtles from the Gulf of Naples, Italy-. Marine Turtle Newsletter. 61, 6-7.

Bentivegna F., 1995. – Naples Aquarium and Conservation-. Mémoires de l’Institut Océanographique Paul Ricard. EUAC meeting . Leipzig 10-16 Oct., 1994. 105-106.

Bentivegna F., 1997.– Conservation strategy for loggerhead Sea Turtles at Naples Aquarium. Proceedings of the Fourth International Aquarium Congress. Tokyo, 251-252.

Bentivegna F., Paglialonga A.,1997.– Impact of anthropic activity on Sea Turtles of the Gulf of Naples-. Proceedings of the Sixth International Conference. Coastline 1997.

Bentivegna F., 1998.– Caretta caretta: research and rescue program-. EAZA Spring Council Meeting. Moscow. EAZA NEWS. 23, 14.

Bentivegna F., Kock I.,1998.– Satellite tracking of Sea Turtles in the Mediterranean Sea: comparison of wild caught animals with turtles kept in captivity-. Mémoires de l’Institut Océanographique Paul Ricard. EUAC meeting. Barcelona. 17-22 Oct., 1998.

Bentivegna F., Paglialonga A., 2000.- Identification of the gulf of Naples of feeding ground and migratory movement of Caretta caretta in the Mediterranean Sea-. Abreu-Grobois, F.A., R. Briseño-Dueñas, R. Márquez, and L. Sarti, compilers. Proceedings of the Eighteenth International Sea turtle Symposium. U. S. Dep. Commer. NOAA Tech. Memo. NMFS-SEFSC. 436, 95-97.

Committee on Sea Turtles Conservation, 1990.– Decline of the Sea Turtles-. Ed. National Academy Press, Washington, D.C., 259 .

Houghton J.D.R., Woolmer A., Hays G.C., 2000.- Sea turtle diving and foraging behavior around the Greek Island of Kefalonia-. J. Mar. Biol. Ass. UK. 80: 761-762.

Lange, J. 1996.– Zoo Aquarium Berlin Bugert Seeschildkroten in Mittelmee aus.- DATZ. Aquarien Terrarien. 49 p.

Warwick C., Frie F. L., Murphy J.B., 1995.– Healt and welfare of captive reptiles.– Ed. Chapman & Hall, London, 299 p.

House Name
Start

Monitoring
End

Monitoring
Days of

Observation
Km

travelled
Average

speed  (Km)

Gaeta
01/10/95
04/06/96
242
2678
1.08

Dieter
17/09/97
28/11/97
73
991
1.28

Liberata
24/09/98
26/03/99
183
2965
1.2

Pergy
26/10/99
09/10/00
381
6319
1.14

Fig. 1. Telemetered sea turtles
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Fig. 2. Migratory route of a Sea Turtle kept in captivity in Stuttgart Aquarium
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