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Abstract
Aquariums have evolved from living menageries and natural history collections into major cultural institutions of the 20th century providing information and environmental education in a non-threatening and informative manner. However, in response to the growing number of environmental crises threatening aquatic and marine species and habitats, Aquariums in the 21st century face an expanded role beyond their four walls as well as within them. In addition to conservation education and propagation of threatened species, Aquariums are becoming more involved in habitat restoration and establishment of reserves and protected habitats and in situ research. In response to the conservation challenge, Aquariums are directing themselves into more pro-active, conservation-based initiatives in collaborations with other aquariums and zoos and a growing conservation community.

Résumé

Composés au début du siècle d’un ensemble de ménageries vivantes et de collections naturelles historiques, les Aquariums ont su évoluer vers des institutions culturelles majeures du XXe siècle, délivrant des informations et une éducation sur l’environnement d’une manière instructive et plaisante. Pourtant, en réponse au nombre croissant de crises de l’environnement menaçant les espèces aquatiques et marines ainsi que leurs habitats, les Aquariums du XXIe siècle se doivent d’élargir leur rôle et de diversifier leurs activités. De plus, en complément des programmes d’éducation à l’environnement et de reproduction des espèces menacées, les Aquariums deviennent de plus en plus impliqués dans les programmes de réhabilitations et de mise en place de réserves et d’habitats protégés, autant que dans les recherches in situ. Les Aquariums relèvent le défi de la conservation en se dirigeant vers des initiatives pro-actives en collaboration avec d’autres institutions (Aquariums et Zoos) et avec des communautés de plus en plus concernées par les programmes de conservation.

History

Aquariums as we know them have evolved from their early simple expressions as 19th century menageries of scientific and aquatic curiosities into major cultural institutions of the 20th century. While early Aquariums in London, Boston, New York and Berlin were centers of learning and education, people were attracted to visit them not only because of an innate fascination with seeing and experiencing live animals but also to experience a totally unfamiliar, underwater world. Similarly, the majority of today’s aquariums have opened their doors as public institutions committed to providing educational experiences exposing their visitors to an unseen, aquatic world that covers more than two thirds of our planet.

For the past 150 years people have visited Aquariums to have fun, to see the live animals, to experience the diversity of aquatic life, to have a family outing and to learn something. School groups take trips to Aquariums to supplement classroom lectures and to see the live animals that they have talked about and read about in class. And as our ever more urbanized populations grow further from nature, Aquariums provide their visitors a convenient opportunity in the city to experience the wonders and diversity of the natural world.

The last half of the 20th century witnessed a significant increase in the number of new Aquariums. Advances in technology allowed Aquarium designers to recreate quite realistic exhibits such as a life-sized rocky cove, complete with crashing waves; an entire coral reef formation, complete with patrolling sharks; or cross-sections through rivers and man-made lakes. Aquarium visitors remain dry; yet experience a walk on the bottom of a coral sea, the Amazon River, a mangrove swamp or crashing surf. Today’s Aquariums, «Windows to Nature» as described by Dr. Leighton Taylor1, have evolved into not only specialized, major natural history institutions, but also significant providers of environmental education presented in a non-threatening and informative manner.

Challenge

The education mission of Aquariums also has continued to evolve. From teaching biology, systematics and natural history, Aquariums have kept pace with and help promote the rising concerns for the environment. Historically, most Aquariums have perceived themselves as cultural and educational institutions, providing a number of valuable benefits to their respective communities. However, until recently, few were ever conceived and established as conservation institutions. During the same period that Aquariums were developing the technologies to create their remarkable new exhibit offerings, the world conservation crisis became a clear reality. The impending environmental disaster in aquatic ecosystems worldwide is demanding a new role for Aquariums as heralds of environmental concerns and as leaders in the effort to protect and save aquatic wildlife and habitats. As users of wildlife it is politically correct and good business for commercial aquariums to also provide conservation messages.

Every day, newspapers, radio and television news programs and the Internet provide news of environmental crises or conservation warnings concerning threatened and lost habitats and resource depletion. For more than 25 years Aquariums have helped to raise concerns for aquatic and marine environments as they have tried to interpret these news headlines and scientific reports to their visitors. In the spectrum of conservation activities available to Aquariums, conservation education provided to their visitors has been considered the most important and the most often employed. However, Dr. William Conway2, of the Wildlife Conservation Society, in his keynote presentation at the 1999 Conference of the World Zoos Association, asked «How many of us have focused our education efforts on those people in the strongest positions to effect the future of the wildlife we exhibit? For the most part, we target our conservation education on children and other non-decision-makers in a process too slow or too far away to address the extinction crisis in which we now live. Our efforts to inform lawmakers and government authorities are usually low keyed or non-existent. Our campaigns are more likely to be for a new gorilla exhibit than for the existence of gorillas at all.» While Aquariums cannot cease to provide conservation education, nor can they rely on its benefits in the short run! More aggressive and tangible strategies are also necessary including more pro-active initiatives at educating lawmakers and regulators.  

Captive Propagation

Wildlife conservation is the main challenge in the 21st century. Aquarium conservation initiatives have for the most part been primarily focused on ex situ conservation activities such as conservation education and captive propagation. While conservation education has been rapidly growing in its reach, the beneficiaries of captive propagation have been far too few. Although there are a growing number of endangered freshwater fish species being bred in coordinated programs at public Aquariums, they are not nearly enough. Too few species with inadequate sample sizes for long-term maintenance, restoration and research, are the sad facts when confronted with the enormous task ahead.

Most aquariums were never designed as fish hatcheries, but a number of them now maintain a few breeding populations of jeopardized and endangered species. However, more species become potential candidates for such ex situ assistance every day. Most candidates in need are freshwater species from limited habitats. But the fact is that ex situ propagation programs, with few exceptions, cannot realistically expect to save a species if there is no natural environment left to repatriate. Captive propagation as a conservation tool is primarily crisis intervention, a sanctuary for the short term. Therefore, the limited available spaces for captive propagation in Aquariums should be reserved for those species for which there is some hope of reintroduction into the wild. Only recently, Aquariums have begun collaborating with government agencies to establish reserves and sanctuaries in order to protect fragile, compromised and disappearing natural habitats for the continued existence of threatened species, and as viable environments for re-introductions. A successful propagation program requires a place in nature to return them. 

Advocacy

Aquariums in the 21st century face expanding roles beyond their four walls as well as within them. Along with zoos worldwide, Aquariums have an enormous audience for their conservation messages as their expanding mission focuses more on carrying their conservation education to audiences beyond their visitor base. However, their visiting audience, over 30 million in North America alone, empowers them and provides the opportunity to also expand their mission into the realm of advocacy and a call to personal action for wildlife conservation.

Aquariums enjoy a high measure of scientific credibility and public respect. Conservation research both in situ and ex situ increases their credibility when they teach or are called upon to express an opinion or to give advice on both local and regional conservation concerns.

Aquariums need to apply their scientific expertise, facilities, collections and political influence to identify and promote environmental action to protect threatened habitats. In situ conservation initiatives need not involve exotic species from far off places for there are many threatened species and habitats needing some assistance in every Aquarium’s own back yard. Wetland preservation, habitat restoration, re-introductions of lost native populations, removal of exotic, introduced species, assessments of habitat disturbance, and establishment of wildlife reserves and protected areas, with local or national authorities, are all critically valuable activities.

In addition, there are always exotic initiatives in which to participate from surveying coral reef populations, to tagging sharks, monitoring and identifying whales, documenting the natural history of lesser known species in remote areas or attempting to repair damaged coral reefs by introducing ex situ, cultured coral colonies.

In reality, the role of Aquariums had already been changing as they approached the threshold into the 21st century. There are many examples of Aquariums, which have expanded their role in the closing days of the 20th century and have blazed new paths into the new millennium. The following are examples of the expanding roles at the New York Aquarium.

The New York Aquarium is contributing staff and facilities in efforts to conserve endangered freshwater fish around the world. A founding participant in the American Zoo and Aquarium Association’s Lake Victoria Cichlid Species Survival Plan (SSP), the Aquarium’s Associate Curator of Freshwater Fishes, Dr. Paul Loiselle maintains breeding population of five of that lake’s endemic cichlids at the Aquarium. Two of these are extinct in nature; the remaining three are critically endangered.  In keeping with the SSP’s goal of conservation education, the Aquarium also exhibits a representative selection of Lake Victoria’s other native fish.

The Aquarium is actively involved in efforts to conserve North America’s vanishing desert fishes. In collaboration with the Autonomous University of Nuevo Leon in Monterey, Mexico and six AZA member institutions, a captive breeding program offers the last hope for a dozen fish threatened by massive, unsustainable mining of ground water.

Dr. Loiselle has also pioneered efforts to conserve the distinctive freshwater fish of Madagascar.  His field research has been instrumental in establishing conservation priorities for aquatic habitats in Madagascar and has resulted in the establishment of managed populations of over a dozen threatened Malagasy fish in North America.  Dr. Loiselle’s work has led to the discovery of two new species of the killifish genus Pachyspanchax and three Madagascar rainbowfish of the genus Bedotia, all of which have bred at the Aquarium. At the request of the Durrell Foundation and management of the Parc Zoologique d’Ivolonia, Dr. Loiselle investigated several potential reintroduction sites for endangered Malagasy cichlids. Park authorities also have given their approval to a plan to reintroduce those fish to several lakes on the zoo grounds.

The Osborn Laboratories of Marine Sciences (OLMS) of the New York Aquarium is devoted to conducting aquatic conservation research in four areas: Coral Ecosystems, Threatened Fish and Fisheries, Coastal Zones, and Aquatic Conservation Technology. OLMS scientists focus on studies that require controlled laboratory conditions, providing them with an unparalleled ability to link field observations with reproducible experiments, which together can provide the technical understanding to develop solutions to complex conservation problems.

Two years ago a project to conduct the first biological survey of the Glover’s Reef coral ecosystem off the coast of Belize was initiated. Aquarium General Curator, Dr. Dennis Thoney, enlisted scuba diving biologists from 16 other aquariums to assist in the fieldwork over a two-year period. An extensive geographic information system (GIS) database containing all of the survey information was created. This will provide ever-greater resolution in detecting changes in the reef ecosystem using computerized analyses of the GIS database.

Other projects under way in the OLMS Coral Research and Culture Laboratory include testing the specific effects of cyanide on corals, and an analysis of how increased ultraviolet light, alone and in conjunction with elevated temperatures, may be involved in the bleaching and death of corals.

Dr. Andrew Baker is investigating the molecular ecology of reef corals with projects currently underway in Florida, Panama, the Galapagos Islands and Saudi Arabia. DNA techniques are being used to investigate how reef corals adapt to different environments by switching from one algae symbiont to another.

In the threatened fish program, work on modifying commercial fishery gear to enhance the survival of juvenile fish in the massive pollack fishery in the Gulf of Alaska has been conducted with considerable success. New net designs allow young fish to escape while the catch of marketable fish is unaffected. Such work is providing significant support for the implementation of sustainable fishery management practices.

Shark populations have decreased precipitously worldwide. OLMS researchers, led by Fishery Programs Director Ellen Pikitch, began an intensive analysis of the complex population models that guide shark fisheries regulation. This work identified significant improvement in the way these models are used, which have been adopted by the U.S. National Marine Fisheries Service. Those models helped lead to the NMFS instituting new restrictions on the east coast shark fisheries. Work also continued on studying small-scale, artisanal fisheries in developing countries and how they might be better managed for sustainability.

A number of other North American Aquariums have also been expanding their missions to include more involvement in proactive conservation programs alone or in collaboration with other institutions and the conservation community.

A few examples of strategic conservation initiative by these other aquariums would include:

· New England Aquarium’s leadership involvement in such programs as the Lake Victoria Cichlids SSP, ground fisheries of New England, Ocean Giants (tuna and swordfish) conservation, and Coastal Zone and Wetlands Protection through working with State agencies to pass legislation and regulations and Project PIABA, a project to improve the sustainable ornamental fisheries of the Rio Negro River with a specific focus on the cardinal tetra.

· The Tennessee State Aquarium has a significant program propagating native species for reintroduction to supplement natural population of depleted fish species and freshwater mussel habitat restorations.

· The John G. Shedd Aquarium has been a leader in Project Sea Horse- working with Dr. Heather Hall of the Zoological Society of London. The Shedd Aquarium has involved over 118 aquarium professionals from 75 institutions in 15 countries working to advance research on husbandry, ex situ breeding and conservation among aquariums and hobbyists internationally. Other initiatives have included Great Lakes habitat protection, reintroduction of sea turtles, field studies on cetaceans, and coordinator of the Great Lakes beach cleanup campaign.

· The National Aquarium in Baltimore is working with poison dart frogs, Chesapeake Bay salt marsh rehabilitations, and conservation initiatives on behalf of the Coral Reefs of the Americas.

· The Aquarium of the Americas in New Orleans is working on a coral reef environmental monitoring and conservation education in the Caribbean.

· The Vancouver Aquarium & Marine Science Center has a long history of early life history studies of rocky intertidal fish of British Columbia, Killer Whale monitoring in situ, and a number of other programs including their Howe Sound Research Field Station for research in local waters.

· The Mystic Marinelife Aquarium is conducting beluga whale studies in the arctic.

· The Dallas World Aquarium, a relatively new, privately owned facility, is involved in working with South Australian leafy sea dragons and is helping to build a manatee rehabilitation center for orphaned and injured manatees in Venezuela.

· The Monterey Bay Aquarium has been conducting a long-term study of the southern sea otter including an orphaned pup rehabilitation program. In addition to environmental and conservation research and education programs on the Monterey Canyon, the Aquarium also was successful as an advocate for establishment of the Monterey Bay National Marine Sanctuary.

There are many similar initiatives by other Aquariums in North America, Europe and Asia but these are a few examples for reference to the diversity of potential Aquarium based conservation education, research and field conservation activities.

For many years, Aquariums have enjoyed the position of concentrating on influencing their visitors through inspiring and dramatic new exhibits, most of which were not designed for the sustained propagation of the species exhibited.  But the environmental degradation of aquatic habitats, over exploitation of aquatic resources and the sheer growth of human populations has changed the arena and urgency for conservation action to save aquatic habitats and species.

The expanding mission for Aquariums in the 21st century must include propagation of species which have lost their habitats in conjunction with efforts to restore them, go beyond their four walls to help establish marine and aquatic reserves and protected habitats, become pro-active conservation science and intellectual resources, use their collections to focus conservation efforts around the world, and work collaboratively with zoos and aquariums worldwide to maximize the limited resources available.
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