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Seahorse farming: commerce or conservation?

Summary

For many people in Ireland and elsewhere, seahorses are already icons of marine conservation. Therefore, it is with great sadness that we read the recent article in The Irish Times describing how one Connemara based company – Seahorse Ireland Ltd – intends to farm seahorses for commercial supply to the aquarium and traditional Chinese medicine trades.

Seahorse Ireland Ltd states that the native Irish seahorses perfectly meet the market requirements for both the Asian medicinal and global aquarium trades. Given their high commercial value and ‘almost insatiable market demand’, the company is culturing eight species of seahorse, including the two native species, as ‘non-food aquatic products’.

◊◊◊ ◊◊◊

There are two native species of seahorse in Irish and British waters, Hippocampus guttulatus (spiny seahorse) and Hippocampus hippocampus (short-snouted seahorse).

Seahorses are unique in that it is the male seahorse, and only the male, that becomes pregnant. Labour can last up to 12 hours, and the young are born as fully independent miniatures of the adult.

Seahorses are monogamous, staying with one partner season after season. They meet each morning to reinforce their pair bonding with an elaborate greeting ritual. The female meets the male in his territory and they both change colour, and promenade and pirouette together. This dance lasts from several minutes to up to an hour.

◊◊◊ ◊◊◊

The main threats to seahorses are from overfishing, destructive fishing methods such as trawling and dynamite fishing, the traditional medicine trade, marine aquarium trade and “curio” (i.e. souvenirs such as jewellery, key rings) trade, as well as habitat degradation and pollution.
Worldwide, the “medicinal” seahorse trade involves 40 million dried animals annually. The bulk goes to the lucrative traditional Chinese medicine trade, mainly in China, Hong Kong and Taiwan.

About a million wild seahorses are collected each year for aquaria, but only about 1,000 survive past 12 weeks because they refuse to feed. This means a constant, sad demand for replacements.

Exploitation of wild seahorses at current rates appears to be having a serious effect on their populations.

◊◊◊ ◊◊◊

Seahorse conservation requires integrated management, with measures including: (a) promoting biological research; (b) developing community-based fisheries management and aquaculture projects in seahorse extraction areas; (c) monitoring seahorse fisheries, imports and exports; (d) working co-operatively with traditional medicine communities to reduce demand for wild seahorses; (e) enacting national and international conservation measures; and (f) educating consumers about the problems seahorses face, and encouraging them to help. It is also vital that priority is given to the conservation of their highly productive and highly vulnerable seagrass, mangrove, and coral reef habitats.

CITES (the endangered wildlife species trade convention) is concerned enough to hold a technical workshop on the biology, fisheries, and trade of seahorses and their pipefish relatives. CITES has asked all signatory nations (including Ireland) to contribute available information on seahorses, their exploitation and their domestic legislation. In November 2002, CITES will review a comprehensive discussion document on seahorse conservation issues and options.

Recent community-based seahorse conservation initiatives in seahorse extraction areas in the Philippines and Vietnam are experiencing initial success. In the Philippines, the Haribon Foundation initiated a community-based seahorse protection project in Handumon in 1994. The project brings together conservationists, community leaders and ordinary fisherfolk to stem the rapid decline in seahorse numbers. A seahorse captive-breeding programme has also been successful, although concern about possible genetic threats to wild populations has so far prevented the release of captive-bred seahorses.

In Irish waters, the two native species of seahorse are not currently afforded legal protection. In the UK, the Joint Nature Conservation Committee recently reviewed the status of both species and recommended they be fully protected under the Wildlife and Countryside Act, 1981.

◊◊◊ ◊◊◊

The Seahorse Trust conservation organisation is working in partnership with Seahorse Ireland Ltd on the basis of the company’s stated intention to help alleviate the pressure on wild seahorse populations and create conservation awareness. The research is supported by AstraZeneca, one of the world’s largest multinational pharmaceutical companies, which undertakes biotechnology research and development of novel medicines derived from marine organisms – An interesting link to a company that seeks to commercially farm seahorses to supply the traditional Chinese medicine market as well as the aquarium trade.

◊◊◊ ◊◊◊

Ironically, China, with its long history of aquaculture experience, closed the last of its seahorse farms because they were no longer economically viable.

The world’s leading seahorse conservation experts, Project Seahorse, state that seahorse aquaculture needs to be approached cautiously as it could also damage the marine environment and harm wild seahorse populations. According to Project Seahorse:

‘The prospect of captive breeding for release into the wild is also sometimes used as justification for holding animals in captive populations, a means of disposing of unwanted or surplus stock, or a public relations gesture to attract support for an enterprise.’

The main conservation issues arising from planned or accidental releases are:

· Disease transmission: diseases may be transmitted from released seahorses to wild seahorses.

· Genetic threats: released seahorses may threaten the genetic diversity of wild populations.

· Community disruptions: released seahorses may disrupt the structure and function of marine communities.

Regarding the conservation value of seahorse aquaculture, Project Seahorse states that one fallacy is the belief that the availability of cultured seahorses will automatically reduce the exploitation of wild seahorse populations. Whether or not a seahorse aquaculture project actually reduces the level of exploitation of wild seahorse populations partly depends on how it affects subsistence-fishing communities in seahorse source countries, such as the Philippines.

Crucially, according to Project Seahorse, seahorse fishers are commonly so poor that they cannot stop catching seahorses unless they can earn money in other ways. One outcome of seahorse aquaculture in countries that do not traditionally exploit seahorses might be to reduce prices for seahorses in source countries. This would either (a) force fishers to catch more seahorses in order to meet their basic needs or (b) move their attention from one diminished resource to another, creating new conservation problems.

Seahorse aquaculture is likely to be of greatest conservation value where it facilitates seahorse fishers becoming seahorse farmers, thereby directly reducing pressure on wild seahorse populations.


Seahorse aquaculture ventures need to recognise the special responsibilities inherent in working with threatened species. Conventional business strategies, such as price competition and the development of new markets, that lead to a decrease in the price of seahorses and/or an increase in the volume traded could potentially cause increased exploitation of wild seahorses. Such strategies should be avoided.

Therefore, all seahorse aquaculture ventures, including Seahorse Ireland Ltd, should ensure that:

· The international impact on subsistence fishers (and thus wild seahorses) has been addressed.

· International conventions, such as the Convention on Biological Diversity, concerning the fair and equitable sharing of benefits derived from exploitation of biological resources are respected.

· The culturing operation will not promote new trade – or increase existing trade – in wild seahorses or related species.

Project Seahorse concludes that, despite numerous claims to the contrary, the conservation benefits of a majority of seahorse aquaculture ventures are often highly questionable:

‘Aquaculture ventures that only ensure that their operation is economically and environmentally sound are essentially purely commercial enterprises that do little to assist global efforts to protect wild [seahorses]. In contrast, ventures that also address the global conservation impacts of their activities could potentially have significant conservation benefits.’

◊◊◊ ◊◊◊

It is also imperative that any aquaculture project fully addresses the behavioural needs of the seahorses held in captivity. This not only requires the provision of the correct diet and a clean environment, but also an ecologically realistic artificial environment that mirrors the natural environment of the wild population. This means allocating sufficient territorial space as well as substrate, aquatic plants, and so forth. The seahorses’ complex social behaviour must be allowed to take place unimpeded in captivity.

The commercial scale production of seahorses by Seahorse Ireland Ltd poses several questions concerning welfare, including:

· How does the company deal with pair bonding when it comes to removing (for sale or slaughter) one or the other individual from a pair?

· What method of slaughter is proposed for those seahorses destined to become dried products for the “medicinal” seahorse trade?

In source countries, seahorses not destined for live sale to the aquarium trade are generally slaughtered by being left to die and desiccate in the sunshine. Does Seahorse Ireland Ltd propose suffocation, metabolic poison, boiling, electrocution, freezing or other? Where are the guarantees that the slaughter is being, or will be conducted humanely?

Seahorse farming: commerce or conservation?

Line in the sand

Many of us, as children and as adults, have sat in front the TV screen gazing in wonder at the marvellous little creatures we call “seahorses”. We are familiar with the strange but beautiful form of the seahorse, its slender snout and spiralling prehensile tail. It featured as a mystical, mythical sea creature in childhood stories of mermaids, pirates and shipwrecks. It took part in our education, illustrating the wonders of the deep. It has entertained us with the help of Jacque Cousteau and David Attenborough. It appears as an ornamental motif on anything from jewellery to bathroom tiles.

The seahorse is very definitely among that important group – the symbolic emissaries of our fragile and beleaguered marine wildlife, along with the whales and dolphins, sea turtles, wondering albatrosses and other charismatic animals. They are the archetypal symbols of Neptune’s wondrous realm.

Therefore, it is with great sadness that we report that, to some people, seahorses are nothing other than commodities, to be intensively farmed, slaughtered, dried, packaged, and exported – by their millions. Why? To satisfy the demand for medicinal animal fetishes in the Far East, a lucrative market that goes by the catchall label traditional Chinese medicine (TCM). To others, seahorses are worth much more alive than dead – the marine aquarium trade, including well-meaning hobby aquarists as well as the unwholesome smugglers and dealers in exotic and endangered wildlife, consumes many hundreds of thousands of the fragile creatures each year.

And why does this concern us here in Ireland? The answer lies with Seahorse Ireland Ltd, a company based in Connemara, which has apparently started up the first commercial “farm” for seahorses with a view to supplying both the “medicinal” seahorse trade – currently estimated to consume 40 million seahorses a year – and the aquarium and “curio” trade.

Before diving into the details of the case, we would like to emphasise that our concerns and objections, detailed below, are not just related to the negative impacts on wild seahorse populations that may well result from this enterprise. Apart from the potential damage to existing seahorse conservation efforts taking place in impoverished fishing communities in South-East Asia, and the potential impacts on wild populations and the environment here in Ireland, this intensive farming scheme poses a threat to the welfare of the captive seahorses, unless serious efforts are made to address living conditions for these shy, sensitive creatures.

One thing we can agree on with Mr Kealan Doyle of Seahorse Ireland Ltd is his statement that: “We intend developing the seahorses into an icon for marine conservation in Ireland.” So do we Mr Doyle, but as a living icon, not a dead commodity or a disposable aquarium exhibit.

Seahorse farming is the latest symptom of the aquaculture industry’s drive to exploit “novel” species, regardless of the long-term environmental consequences or the animal’s behavioural needs and general welfare.

This is where we draw our line in the sand, and declare the seahorse our icon.

Seahorses in the news

On 3 October 2002, The Irish Times carried an article entitled ‘Seahorse symbol of equal opportunity’ in which it was described how State agencies are supporting the first commercial farm for seahorses, in Connemara. The full article by Lorna Siggins, Marine Correspondent for The Irish Times can be read at The Papers Today. Below, we provide a summary of the main points with some quotes.

· Seahorse Ireland Ltd (Eachuisce Éireann Teo) aims to breed seahorses for aquaria, but also for possible export to China where it is regarded as an aphrodisiac.

· Seahorses, Hippocampus guttulatus and Hippocampus hippocampus, are rarely seen in Irish waters, although lobstermen have found them in pots around Carna and Cill Chiarain in Connemara. They have also been identified in Lough Hyne in County Cork.

· Wild seahorses do not feed naturally in captivity. Due to the feeding problem, they have a relatively short lifespan and can become emaciated very quickly. Nevertheless, there is a keen demand for them in Europe for display in aquaria. Farmed seahorses do feed in tanks, however, and are therefore far more suitable for this type of market.


· Aquaculture ventures have been unsuccessful in farming seahorses in a cost-effective manner due to prohibitive food costs, but the research team has found a solution. The waters of the west coast are abundant in natural planktonic crustacean assemblages (zooplankton), which is ideal seahorse food. Access to wild zooplankton for seahorses to feed on can enhance growth and survival because of the better nutritional profiles of the wild prey and allows the seahorses to select their preferred prey rather than being fed potentially sub-optimal cultured prey.
‘About a million wild seahorse are collected each year for aquaria, but only about 1,000 survive past 12 weeks because they refuse to feed. The company has developed a method whereby juveniles are “weaned” off the zooplankton they would naturally eat onto commercial freeze-dried foods, allowing them to survive and thrive.’

· The venture was established by Mr Kealan Doyle, who has worked with seahorses and conservation-related research abroad for many years. The company won the support of former Minister for the Marine and Natural Resources, Mr Frank Fahey TD, and the State agencies involved in marine research, Bord Iascaigh Mhara/Irish Sea Fisheries Board and the Marine Institute. NUI Galway has provided premises at its laboratory in Carna, County Galway at cost, where a recirculation system has been installed. The company is also supported by the Galway-Mayo Institute of Technology. Funded by Údarás na Gaeltachta, the company now employs seven people.

· The company is farming eight of the world’s 35
 species of seahorse. The broodstock was originally a mixture of the native (H. guttulatus and H. hippocampus) and imported species, but the farm is now focusing on the native and an Australian species, according to Mr Doyle.

· Micheal Corduff of Údarás na Gaeltachta says that the project is of strategic significance. “The critical element in farming any new species is managing the broodstock, production of the eggs, fertilisation of the eggs, feeding of the hatched larvae, and once you have that you are well on the way to commercial production,” he says. “This project should trigger off a number of projects on the conservation and production side.”

‘Doyle believes cultivation will also help to preserve wild stocks, and makes no bones about potential export to China. “Such is the demand in China that the seahorse is under threat in Pacific waters. This medicinal seahorse trade involves 40 million individuals annually,” he says. Udaras na Gaeltachta is less enthusiastic about the Chinese dimension, pointing out that it is a bulk market. “The best prices can be commanded by selling to aquaria,” Corduff stresses.’

· Several of the seahorses have been sent to the Mara Beo (Oceanworld) aquarium in Dingle, County Kerry. They have also been sent to the Atlantaquaria in Salthill, County Galway, and to the aquarium in Portaferry, County Down.

· Regarding the conservation side, Mr Doyle states: “We intend developing the seahorses into an icon for marine conservation in Ireland”.

‘The company plans to develop a conservation centre, which will raise awareness about the fish. It is also looking into restocking native populations when a survey funded by the Heritage Council has been carried out.’

Commerce or conservation: what’s the priority here?

This does not, however, appear to square with the tone of Mr Doyle’s address to the Fourth C-Mar/PESCA Aquaculture Workshop
 in September 2001. The abstract of Mr Doyle’s address states that:

‘Economic changes in China have resulted in an explosive demand for traditional medicines of which seahorses are an integral part. A best guess estimate of the magnitude of the “medicinal” seahorse trade alone is 40 million individuals/year. In addition, the aquarium and curio trade consumes hundreds of thousands of additional seahorses annually. Given their high commercial value and almost insatiable market demand, these fish could be cultured as non-food aquatic products and their propagation could serve as a means to offset the harvest of dwindling stocks in the wild.’

It goes on to state that:

‘The native Irish seahorses Hippocampus guttulatus and Hippocampus hippocampus perfectly meet the market requirements for both the Asian medicinal and global aquarium trades.’

For the full text of the abstract of Mr Kealan Doyle’s address can be read at the Appendix (Seahorse Farming in Ireland) below or downloaded here (PDF 30Kb).

Something about seahorses

Seahorses are bony fish (teleosts) that are classified in the family Syngnathidae, which also includes seadragons and pipefishes. It is currently thought that there are 32 different species of seahorses worldwide, together comprising the genus Hippocampus.
There are two native species of seahorse in Irish and British waters, Hippocampus guttulatus
 (spiny seahorse, or long-snouted seahorse) and Hippocampus hippocampus (short-snouted seahorse).

According to the British Marine Life Study Society and the Seahorse Trust, H. guttulatus is rare, only being found in the English Channel from East Kent, along England’s south coast to The Scilly Isles in the Western Approaches, then up the west coast of Britain, including all around the Irish coastline, up as far north as the Shetland Isles. Meanwhile, H. hippocampus is restricted to the southern part of the British Isles, being occasionally found in deep-water around the Channel Islands; extremely rare, probably absent elsewhere; otherwise also recorded off the coast of the Netherlands in 1998.

Seahorses have a horse-like head with a long narrow snout and a prehensile (grasping) tail that they use to anchor themselves. When free-swimming, they propel themselves through the water using their dorsal and pectoral fins. The two native species grow to between 10–15cm long.
Seahorses are especially vulnerable to overexploitation because of their unique biological and life history traits:

· Only the male becomes pregnant. Seahorses employ an unusual spawning technique in which the female deposits eggs in the male’s brood pouch where they are fertilized and gestated for 20–24 days. The male then gives birth (labour can last up to 12 hours) to live fry – tiny miniatures of the adult, fully independent and able to fend for themselves – which will grow on to adulthood. The fry spend their first 2–3 weeks drifting in the plankton layer; it is thought that less than one in every thousand survives long enough to become an adult.
· Taking the male will also remove or kill its dependent offspring.
· Seahorse fecundity is low, with each pair commonly producing only 1,000 young per year. In contrast, pelagic fishes such as cod commonly produce 200,000 eggs per spawning. This low fecundity means that seahorse populations are slow to recover from overexploitation or other causes of mortality.

· Seahorses are slow growing and can take a year to mature. Juveniles are very often taken for aquarium fishes or for use in patent TCM medicines before they can reproduce.

· Seahorses have low mobility and are “site faithful”. This means that a skilled fisher can eliminate all the seahorses in an area in just a few visits. It also means that recolonisation of depopulated areas is very slow.

· Seahorses have highly structured social behaviour. They form long-term, strictly faithful pair bonds that enhance their reproductive output – in other words they are monogamous, staying with one partner season after season. If one of the pair is captured or killed, its partner also stops reproducing for a prolonged period. The remaining partner will eventually seek another mate, but the reproductive output of the new pair may be lower.

· Seahorse monogamy means that fishers finding one seahorse will search carefully for its partner, thus frequently catching both.

· Because seahorses are sparsely distributed and relatively sedentary, it means that it takes time for a widow to encounter a new partner, further delaying recovery from overexploitation.

· Adult seahorses usually suffer very low natural mortality, so fishing/capturing creates a new pressure on wild seahorse populations.

Less well known is that the male and female seahorse mate repeatedly and exclusively with one another between, as well as within, their reproductive seasons. They also practice daily, complicated rituals of interaction, as described by Project Seahorse:


‘The pairbond is reinforced by elaborate greeting dances soon after dawn each day. The female swims in to the male and they both change colour to promenade and pirouette together. This dance lasts up to about ten minutes, after which the pair separates for the rest of the day. Greetings continue throughout the male’s pregnancy until he gives birth; the next morning the greeting is elaborated into a full courtship (lasting up to about nine hours) and remating.’

Seahorses and their relatives feed mainly on small crustaceans such as mysid shrimps, but also on fish fry and other plankton. Food is sucked in whole through the tubular mouth, which has no teeth. Large numbers of prey must be consumed to sustain individuals. Adults eat 30–50 items of food per day; seahorse fry eat around 3,000 pieces of food per day. As juveniles grow, their diets change to include larger items.
Seahorses are found worldwide, usually in shallow coastal tropical and temperate waters. In particular they are associated with seagrass
 meadow, mangrove and coral reef habitats, all of which are vulnerable to damage from fishing activities, coastal development and pollution.

Seahorses have few natural enemies – mainly crabs, seabirds and piscivorous (fish-eating) fish – but storms can seriously disrupt their populations, casting some seahorses ashore and others adrift, with the result that many adults and young die and others are dispersed.

Seahorses rely on camouflage to capture prey and to avoid predators. They are capable of long-term dramatic colour changes to match their background better. Most seahorses are neutral colours from beige to brown to black, but possible colour changes include fluorescent orange and deep purple, depending on the species. Seahorses are also able to grow long skin filaments, which help them to blend in with their background. Short-term colour changes, such as brightening during greetings and courtship displays may also occur (Project Seahorse).

Threats and international trade

The main threats to seahorses are from human sources, and include overfishing, destructive fishing methods such as trawling and dynamite fishing, the traditional medicine trade, marine aquarium trade and “curio” (i.e. souvenirs such as jewellery, key rings) trade, as well as habitat degradation and pollution. Project Seahorse states that:

‘Seahorses are overexploited because demand exceeds supply: even small and less preferred individuals now find a ready market as ingredients for pre-packaged medicines and for the aquarium and curio trades. Seahorses are also overexploited because many subsistence fishers confronted with growing families and ever-dwindling marine resources – and no other livelihood options – are forced to take any and all fishes they can catch.’
Unfortunately, for centuries seahorses have been credited with having potent magical and medicinal qualities. Their mystique and fascinating lifestyle make seahorses vulnerable to exploitation by humans. The international trade in seahorses is large, lucrative and seemingly unsustainable.

At least 50 nations and territories are involved in the collection and marketing of many millions of seahorses annually. The largest known exporters are the Philippines, India, Thailand and Vietnam. The biggest importers are China, Hong Kong and Taiwan. In 1995, estimated total global consumption was at least 20 million dried seahorses (more than 56 tonnes). Project Seahorse, however, states that:

‘This now appears to be an underestimate; new and very incomplete data from Hong Kong show imports of nearly 13.5 tonnes in 1998 to that region alone.’

Seahorses are caught by hand, with nets and as incidental bycatch in fisheries for other species. Most are destined for traditional medicines, but dried seahorses are popular in crafts and souvenir markets too, and many are shipped alive to aquarists.

Traditional medicine trade

The majority of landed seahorses go to traditional Chinese medicine (TCM) and its derivatives (e.g. Japanese and Korean traditional medicines). TCM is recognised by the World Health Organisation as a valid form of healthcare, and is trusted by one-quarter of the world’s population. Treatments including seahorses and their pipefish relatives are believed to benefit a range of conditions, from asthma and arteriosclerosis to incontinence and impotence, and general lethargy and pain. They also provide remedies for skin ailments, excess throat phlegm, goiters, and lymph node disorders. Seahorses are also valued in traditional Jamu medicine in Indonesia and in central Philippines folk medicine (Project Seahorse).

Demand for seahorses in China increased considerably during the 1990s. In response – and in part because other marine resources are declining – subsistence and small-scale fishers in Asia increasingly target seahorses. Many now obtain the majority of their annual income from seahorses. According to Project Seahorse:

‘Shrimp trawl boats and other fishers add their incidental by-catch to the total harvest of seahorses. The trade involves many fishers and consumers, each of whom catches or buys relatively few seahorses. Export routes are often through unofficial channels, such as personal luggage on commercial flights.’

Exploitation of wild seahorses at current rates appears to be having a serious effect on their populations:

‘The impact of removing millions of seahorses can only be assessed indirectly because global seahorse numbers are unknown, taxonomic identities are unclear, geographic ranges are undefined, and fisheries undocumented. Nonetheless, most participants in established seahorse fisheries reported that catches were dwindling markedly. Indeed, fishers’ reports and preliminary research indicate that seahorse numbers in sample populations from five countries could each have declined by 50% over the past five years. Numbers in the best understood central Philippines’ populations are reported to have declined 70% between 1985 and 1995. Large seahorses are considered increasingly rare and even “less-desirable” seahorses, such as juveniles, are now accepted for TCM, aquarium fishes and curios’ (Project Seahorse).

Aquarium trade

In addition to TCM, the worldwide marine aquarium trade consumes hundreds of thousands of live seahorses, most being destined for sale in North America, Europe, Japan or Taiwan.

Whereas the large, professional aquariums may have some success in keeping seahorses in captivity, hobby aquarists nearly always find it impossible to provide the right food in sufficient quantities or scrupulously clean water to keep disease at bay, ‘which means a constant, sad demand for replacements’ (Project Seahorse). Sadovy (1996) states:

‘Virtually all aquarium seahorses are wild-caught, and survival in aquaria is characteristically very low. High mortalities are caused by damage during collection and transport, poor aquarium management at all levels of the trade, disease, poor diets and incompatible aquarium inhabitants. Indeed, even public aquaria concede that these are among the most difficult fishes to maintain and rear in captivity. In short, they are not really suited to the [marine aquarium trade] or maintenance in captivity by non-experts.’

Conservation efforts

Available evidence indicates that the consumption of seahorses should be reduced if we are to safeguard seahorse populations. Project Seahorse points out that conservation and management of seahorses would benefit from a series of integrated measures, including:

a) promoting much-needed biological and taxonomic research;

b) developing community-based fisheries management and aquaculture projects in seahorse extraction areas;

c) monitoring seahorse fisheries, imports and exports;

d) working co-operatively with traditional medicine communities to reduce demand for wild seahorses;

e) enacting national and international conservation measures;

f) educating consumers about the problems seahorses face, and encouraging them to help.


It is also vital that priority is given to the conservation of their highly productive and highly vulnerable seagrass, mangrove, and coral reef habitats.

In 1996, IUCN (the World Conservation Union) listed several seahorse species on its Red List of Threatened Species, leading to a boost in much-needed basic research, particularly by Project Seahorse.

In 1998, Project Seahorse launched a Marine Medicinals Conservation programme in Hong Kong in collaboration with WWF Hong Kong and TRAFFIC East Asia. The programme officer has been in regular dialogue with traditional Chinese medicine (TCM) traders and users, encouraging them to adjust consumption of marine species used in TCM before wild populations are exhausted.

According to Project Seahorse, Hong Kong’s TCM traders have proved willing to share ideas and information, agreeing to collect trade data and to consider modifying their use of certain classes of seahorses. “We acknowledge that TCM may place pressures on wild populations of seahorses and their relatives and will be working hard to ensure that we record and adjust our consumption as necessary,” said Mr. Tong Lam, the Chairman of Executive Board of the Chinese Medicine Merchants Association Ltd, a group representing a substantial number of the traders in Hong Kong.

In 2000, the 11th Conference of the Parties to CITES (the Convention on the International Trade in Endangered Species of Wild Fauna and Flora) decided to hold a technical workshop on the biology, fisheries, and trade of seahorses and their pipefish relatives. CITES further decided to ask all signatory nations (which includes Ireland) to contribute available information on these fishes, their exploitation and their domestic legislation. CITES will then produce a comprehensive discussion document on conservation issues and options for the 12th Conference of the Parties in Chile, 14–16 November 2002.

The Marine Aquarium Council, whose mission is to create a certification programme for ornamental marine life, is addressing the issue of seahorses in captivity.

Community-based conservation projects

Recent community-based seahorse conservation initiatives in seahorse extraction areas in the Philippines and Vietnam are experiencing initial success.

In the Philippines, the Haribon Foundation for the Conservation of Natural Resources initiated a community-based seahorse protection project in Handumon, Bohol in 1994. The project is aimed at pooling together the efforts of conservationists, community leaders and ordinary fisherfolk to stem the rapid decline in seahorse numbers. A seahorse captive-breeding programme has been successfully undertaken 300km away in Iloilo. However, research at Handumon suggests that seahorse populations rebound slowly, and there has been little noticeable growth in the area’s seahorse numbers since conservation efforts began. Replenishing the seahorses in their natural environment may thus take years, or even decades.

In Handumon, villagers are being taught about the biology of seahorses. They are also being helped in designing programmes to stabilise and replenish the seahorse population, and in developing alternative income sources. Haribon’s approach is to first develop the community’s capabilities on how to manage resources. The educational programme focuses not just on adults, but on children as well, including through a scholarship programme in which some teenagers assist with research – afterwards, many become environmental leaders within the community.

Haribon has found that once villagers learn that taking pregnant males means the entire population will decline more rapidly, many fisherfolk begin releasing pregnant males – or holding them in underwater pens, where they first give birth before they are sold. Haribon has also enlisted the assistance of the seahorse buyers, getting them to stop purchasing pregnant seahorses.

Another of Haribon’s accomplishments is the island’s marine sanctuary. With Haribon’s nudging, villagers have created a 33-hectare reserve, which is completely off limits to all fishing and forestry. The sanctuary is home to a large mangrove forest, which villagers themselves have replanted. It is also prime habitat for seahorses and countless other aquatic life forms. Villagers pay a husband-and-wife team to keep watch in the reserve each night in a house built on poles, guarding against illegal fishers from neighbouring communities. The reserve also allows Haribon to study the seahorses’ natural life cycle undisturbed by fishing.

Aside from protecting seahorses through conservation methods, Haribon is also working to develop alternative livelihood sources. One major project is handicrafts, all of which are made using materials indigenous to the island. The products range from beach mats and handbags with a seahorse motif to wooden seahorse cutouts used as game boards. Most goods are sold at the John G. Shedd Aquarium in Chicago, USA, which has teamed up with Haribon to find markets for villagers’ handicrafts. Haribon points out that alternative livelihoods at least help to lessen the pressure on seahorse populations.

In 1996, the Handumon initiative joined up with seahorse conservation projects in Canada, the United Kingdom and Vietnam, under the name Project Seahorse. Leaders of other communities have visited Handumon to learn more about the project. Haribon researchers and community organisers also travel to other areas to give presentations on seahorse conservation. The foundation, in cooperation with the US Agency for International Development, is now working in several other communities to implement seahorse protection programmes and develop alternative livelihood options there.

Meanwhile, biologist Grace Garcia has been successfully breeding seahorses in captivity at her laboratory in Iloilo since 1996. Elsewhere in the Philippines, other efforts to captive-breed seahorses have been abandoned because captive pairs would not produce viable offspring.

Garcia’s next step is to transfer the seahorses out of the lab, and into on-growing sea pens. Thus far, none of her seahorses have been sold or released into the wild because she has needed all the offspring for breeding stock and experimentation. She admits being hesitant to release the captive-bred seahorses into the wild because she does not know how they may have changed genetically, and thus is uncertain of how her captive-bred seahorses would affect wild populations (PCIJ, 1999).

Seahorse protection in Ireland and Britain

In Irish waters, the two native species of seahorse Hippocampus guttulatus and Hippocampus hippocampus are not currently afforded legal protection.

Recently, the UK Government’s Joint Nature Conservation Committee (JNCC) reviewed the status of both these species in UK waters and recommended they be added to Schedule 5 of the Wildlife and Countryside Act, 1981, affording them “full protection” in order to prevent commercial collecting and because of their vulnerability to habitat disturbance (JNCC, 2002).

Conservation partnerships – the biotech connection

There is nothing new about partnerships forged between exploitative industries and conservation projects concerned with those industries’ resource base. Pharmaceutical companies have been supporting the conservation of marine species and habitats for years, whilst simultaneously engaging in biotechnology research and development, including the search for new pharmaceutical and other healthcare products derived from marine organisms.

It has to be said, however, that many vital conservation projects would not be funded, and would have ceased to function (if they ever got off the ground in the first place) without funding from various multinational corporations, whether they be oil companies or pharmaceutical giants. The recent World Summit on Sustainable Development went quite some way in extending this “partnership” arrangement to virtually every aspect of global environmental and social effort.

The UK based Seahorse Trust states that it is responsible for overseeing a number of seahorse research projects. These include surveying, behavioural, captive breeding and nutritional work. The main centres for research are in Broadsands, UK (to be built in 2003) and Ireland (Seahorse Ireland).

The Trust is working in partnership with Seahorse Ireland Ltd on the basis of the company’s stated intention to help alleviate the pressure on wild seahorse populations and create conservation awareness. The Seahorse Trust’s website states:

‘It is now widely accepted that there is a need to commercially cultivate seahorses to save them from extinction. This is exactly what Seahorse Ireland intends to do… Seahorse Ireland will also be setting up a seahorse conservation and education centre, which will be open to schools and the public.’
Regarding its conservation research policy, the Seahorse Trust states that:

‘Co-operation between our projects is very important and being interdependent upon one another. We are committed to the conservation of the natural world and have a policy of sharing the knowledge we have collected to anyone who needs or wants our help.’

Should we be concerned then that the Seahorse Trust is ‘kindly supported by AstraZeneca’, one of the world’s largest multinational pharmaceutical companies, given the Trust’s clear link with a commercial seahorse farming project in Ireland, which has expressed its intention to supply the Asian “traditional” medicine market?

AstraZeneca would be familiar with members of both the aquaculture and pharmaceutical research and development industries and academic institutions here in Ireland, both North and South. For example, at the BIO 2002 International Biotechnology Convention & Exhibition in Toronto, Canada, 9–12 June 2002, the exhibitors included AstraZeneca and Biotechnology Ireland (a front organisation ‘for commercialisation and growth of biotechnology’ for State agencies including the Science Foundation of Ireland, IDA Ireland, and Enterprise Ireland), and numerous biomaterials, aquaculture and similar such companies from Canada and around the world.

Regarding AstraZeneca’s Pharmaceutical Research Institute, the corporation’s website states:

‘Many of the medicines used today derive originally from nature. AstraZeneca R&D at Griffith University (AZGU) investigates plants and marine organisms collected from Australia’s rain forests and oceans in the search for novel medicines. Samples are extracted to form AZGU’s substantial extract library.’

Seahorse farming – the conservation fallacy

Regarding seahorse aquaculture (captive breeding, or farming), Project Seahorse states that:

‘The high standards of successful captivity have also hampered efforts to farm seahorses. China, with its long history of aquaculture experience, closed the last of its seahorse farms because they were no longer economically viable.’

Seahorse Ireland Ltd believes it has found an economically viable solution. It states that it has maintained many generations of seahorses in captivity, and believes that, through using the latest developments in live feed production, the use of native Irish seahorse species, the use of wild zooplankton and larval rearing techniques for marine food fish culture, it ‘can surmount the obstacles leading to the commercial scale production of seahorses’ (C-Mar, 2001).

Clearly, this is a primarily commercial venture. It is, we are assured, and as reported in the recent article in The Irish Times, assuaged with the stated intention of the company to develop a conservation centre, which will raise awareness about seahorses, and that the company is also looking into restocking native populations following completion of a Heritage Council funded survey.

Above all, there is the suggestion that ‘their propagation could serve as a means to offset the harvest of dwindling stocks in the wild’ (C-Mar, 2001).

Project Seahorse, which supports environmentally and socially responsible syngnathid (i.e. seahorse and/or pipefish) aquaculture, believes that from a conservation perspective, cultured syngnathids could serve to reduce the current exploitation rates of wild syngnathids and to meet any future increases in global demand.

‘However, syngnathid aquaculture needs to be approached cautiously as it could also damage the marine environment and harm wild syngnathid populations.’

Whilst we may also support environmentally and socially responsible seahorse aquaculture as a tool in the conservation of wild populations, we have major reservations that need to be addressed concerning the environmental impacts and conservation value of any commercial seahorse aquaculture project in Ireland, including by Seahorse Ireland Ltd.

Environmental impacts

Any aquaculture operation that removes animals from the sea, either as broodstock or for fish food, and discharges effluent back into the sea will have an impact on the marine environment. The Project Seahorse position on seahorse aquaculture states:

‘Potential damage to the marine environment needs to be assessed and mitigation programs implemented before syngnathid culturing is initiated, as any activity that further degrades the marine environment is unlikely to be in the interest of wild syngnathid populations. Syngnathid aquaculture ventures need to demonstrate the following:

· source populations are sufficiently well-understood that broodstock can be removed without damaging them;

· the culturing operation will only remove the minimum number of wild animals required to maintain the long-term genetic health of its captive-bred broodstock;

· any long-term capture of wild food for the syngnathids does not negatively affect the local marine ecosystem;

· effluent discharged from the facility will not be detrimental to the local marine environment;

· the risk of escape of captive-bred syngnathids into the marine ecosystem, where they could cause disease, behavioural and genetic problems, is minimised.’

There are numerous documented examples of captive-bred and reared fish escaping, or otherwise being released into the wild from aquaculture operations in Ireland and elsewhere. We are, therefore, concerned about the potential negative impacts on the wild populations of Ireland’s two native species arising from either deliberate or accidental release. Project Seahorse states that:

‘The prospect of captive breeding for release into the wild is also sometimes used as justification for holding animals in captive populations, a means of disposing of unwanted or surplus stock, or a public relations gesture to attract support for an enterprise. The release of captive animals must, however, be approached carefully as it has the potential to severely damage wild syngnathid populations and marine ecosystems. The Re-introduction Specialist Group (RSG) of the World Conservation Union (IUCN) notes that formal releases are lengthy, complex and expensive processes that require preparatory and follow-up activities. They should not be attempted without guaranteed long-term financial, political and local support, and the RSG strongly discourages casual releases.’

The main conservation issues arising from planned or accidental releases are:

· Disease transmission: diseases may be transmitted from released seahorses to wild seahorses.

· Genetic threats: released seahorses may threaten the genetic diversity of wild populations.

· Community disruptions: released seahorses may disrupt the structure and function of marine communities.

With regard to disease transmission, Project Seahorse states:

‘While disease undoubtedly occurs in wild populations, it is unlikely to reach the proportions and severity seen in many culturing and holding facilities where animals are often maintained at unnaturally high densities in artificial conditions. All animals in captivity, unlike those in the wild, may survive for long periods of time because of the absence of predators and use of medications. Most worryingly, disease treatments have the potential to hide the effects of a disease-causing organism without necessarily eradicating it. Thorough screening procedures are, therefore, essential in any program that transfers captive syngnathids into the wild.’

The risk of parasitic, fungal or bacterial disease transmission is increased when non-native (exotic) seahorse species (which are being bred and held at the Carna facility) are introduced into an area where there has never been a population of that species. Introduced seahorses may bring with them new disease organisms against which local species may have little or no natural resistance.

Regarding genetic threats, there is a very real risk that the genetic diversity of our native populations could be threatened when captive-bred animals are released into the wild. According to Project Seahorse:

‘Captive-bred animals are usually obtained from a very limited number of parent animals (founders). Their genetic diversity may, therefore, be quite low in comparison to that found in the wild. If large numbers of these animals are released into an area, there is a very real risk that they could swamp the genetic diversity of the recipient wild population, thus lowering its overall genetic diversity in the long term. This is problematic as genetic diversity acts as a safeguard against randomly occurring events such as disease epidemics and environmental changes that may otherwise destroy entire local populations. Without this diversity, populations are far more vulnerable to such events. Risks are exacerbated if the released syngnathids are from a captive population that differs genetically from the wild population as this may also lead to fundamental alterations in the genetic structure of the wild population.

It is thought that the artificial conditions associated with culturing may result in captive-bred seahorses having different genetic traits from those in the wild.

‘Thus, the released fishes may be genetically less adapted to conditions in the natural habitat. In the simplest case, the released animals die soon after release, with relatively few conservation consequences. If, however, these animals survive to breed with wild conspecifics, unsuitable genetic traits may be passed on to future generations. This could eventually lead to a reduction in the long-term viability of the wild population, as has occurred, for example, in trout.’

Worryingly, the above scenarios in which the seahorse stock could suffer diminished genetic diversity, which in turn could lead to undesirable genetic traits being passed on to the wild population, are alluded to by the Seahorse Trust, which states with regard to breeding at Seahorse Ireland:

‘Captive-bred seahorses will be reared to sexual maturity and in turn they will produce young, eliminating the need to acquire wild seahorses. All animals will be used to help improve culture techniques. Surplus animals will be used to set up a re-stocking programme and to stock the seahorse conservation and education center’ (Seahorse Trust).

Concerning the risk of disruptions to marine communities, this is likely to be most pronounced when exotic species are introduced into an area. Project Seahorse states:

‘Such introductions may disrupt the structure and function of the local ecosystem, and lead to the extirpation (localised extinction) or extinction of native species. In most cases, the introduced species dies shortly after being released because of incompatibility with the new environment. In numerous well-known cases, however, the introduced species thrives. The introduction of an exotic syngnathid species into the marine environment, therefore, could potentially lead to the establishment of a viable population that may compete with local species for food and habitat. This could potentially have severe detrimental impacts on the local species and community.’

The sudden influx of new individuals, resulting from the release of captive seahorses, into an area where wild populations of the same species are present could result in changes in the social structure of the wild population as a result of increased competition for food, shelter and mates. Such alterations in social and community structure may have negative effects on the viability of the wild population.

Regarding any conservation-related release programme aimed at supplementing or re-stocking depleted native seahorse populations, the management must involve thorough preparation prior to any release, and a long-term monitoring programme to be put in place. Moreover, the factors leading to the original decline in the wild population also need to be addressed, and management plans set in place to avoid a similar depletion or extirpation of the supplemented/re-stocked population.

Conservation value

Again, to quote Project Seahorse:

‘One fallacy in syngnathid aquaculture is the belief that the availability of cultured syngnathids will automatically reduce the exploitation of wild syngnathid populations.’

Whether or not a seahorse aquaculture project actually reduces the level of exploitation of wild seahorse populations partly depends on how it affects subsistence-fishing communities in seahorse source countries, such as the Philippines. Crucially, according to Project Seahorse:

‘Syngnathid fishers are commonly so poor that they cannot stop catching syngnathids unless they earn money in other ways. One outcome of syngnathid culturing in countries that do not traditionally exploit syngnathids might be reduced prices for syngnathids in source countries. This would either (a) force fishers to catch more syngnathids in order to meet their basic needs or (b) move them from one diminished resource to another, creating new conservation problems. Aquaculture is likely to be of greatest conservation value where it facilitates syngnathid fishers becoming syngnathid farmers, thereby directly reducing pressure on wild syngnathid populations.’


Unless fishing communities derive fair and equitable benefit from their biological resources (i.e. seahorses), there will be no reason for them to protect and manage these resources in a sustainable manner. Project Seahorse states:

‘The result may be an increase in environmentally destructive activities such as coral mining and mangrove clearance. Any culturing of syngnathid species in non-source countries should, therefore, actively seek to ensure that fishing communities within the source countries benefit equitably from these endeavors. While contributions to syngnathid conservation may take many forms, the equitable sharing of benefits with source communities must be given priority in any conservation-oriented aquaculture venture.


Syngnathid aquaculture ventures need to recognise the special responsibilities inherent in working with threatened species. Conventional business strategies such as price competition and the development of new markets need to be tempered by a clear understanding of the local and global impacts of such strategies on wild syngnathid populations. Strategies that lead to a decrease in the price of syngnathids and/or an increase in the volume traded could potentially cause increased exploitation of wild syngnathids. Such strategies should be avoided.’ (our emphases)

Therefore, we agree with Project Seahorse that all seahorse (syngnathid) aquaculture ventures, including Seahorse Ireland Ltd, should ensure that:

· the international impact on subsistence fishers (and thus wild seahorses) has been addressed;

· international conventions, such as the Convention on Biological Diversity, concerning the fair and equitable sharing of benefits derived from exploitation of biological resources are respected; and

· the culturing operation will not promote new trade – or increase existing trade – in wild seahorses or other syngnathids.

Project Seahorse concludes that, despite numerous claims to the contrary, the conservation benefits of a majority of seahorse aquaculture ventures are often highly questionable:

‘Aquaculture ventures that only ensure that their operation is economically and environmentally sound are essentially purely commercial enterprises that do little to assist global efforts to protect wild syngnathids. In contrast, ventures that also address the global conservation impacts of their activities could potentially have significant conservation benefits.’

Seahorse welfare

It is also imperative that any aquaculture project, aquarium, research facility or other situation in which seahorses are held in captivity fully address the behavioural needs of the seahorses. This not only requires the provision of the correct diet and a clean environment, but also an ecologically realistic artificial environment that mirrors the natural environment of the wild population. This means allocating sufficient territorial space as well as substrate, aquatic plants, and so forth.

Despite the current limitations of behavioural research on wild populations, and the differences between species, the Seahorse Trust states that the territory of a female seahorse occupies about 1.4m2, while the male’s territory is smaller at about 0.5m2. Territories overlap.

Again, it is worth re-emphasising that seahorses have a complex social behaviour, which must be allowed to take place unimpeded in captivity:

‘Seahorses pair for life. They meet first thing in the morning to reinforce their pair bonding with an elaborate courtship display. The female meets the male in his territory and as they approach each other, they change colour. The male circles around the female and the pair often spiral around an object. This display can last for up to an hour. Once over, the female goes back to her territory’ (Seahorse Trust).

The commercial scale production of seahorses by Seahorse Ireland Ltd poses several pertinent questions concerning welfare, including:

· What efforts are being made to ensure that the artificial environment in which the seahorses are being held captive mirrors the natural environment of the wild populations?

· What area of territorial space is afforded to each individual captive seahorse?

· How does the company deal with pair bonding when it comes to removing (for sale or slaughter) one or the other individual from a pair?

· Indeed, what method of slaughter is proposed for those seahorses destined to become dried products for the “medicinal” seahorse trade?

In source countries, seahorses that are not destined for live sale to the aquarium trade are generally slaughtered by simply being left to die and desiccate in the sunshine. The intended method of slaughter at Carna should concern us greatly. Does the company propose suffocation, metabolic poison, boiling, electrocution, freezing or other? Where are the guarantees that the slaughter is being, or will be conducted humanely?

Project Seahorse

For more information on the conservation of seahorses, including various position statements, visit the Project Seahorse website.
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Abstract

Economic changes in China have resulted in an explosive demand for traditional medicines of which seahorses are an integral part. A best guess estimate of the magnitude of the “medicinal” seahorse trade alone is 40 million individuals/year. In addition, the aquarium and curio trade consumes hundreds of thousands of additional seahorses annually. Given their high commercial value and almost insatiable market demand, these fish could be cultured as non-food aquatic products and their propagation could serve as a means to offset the harvest of dwindling stocks in the wild.

Observations that:

1) the promoters have maintained many generations of seahorses in captivity,

2) larval sygnathids hatch at an advanced stage of development and can utilize artemia/copepods and

3) properly cared for seahorses breed more readily in the aquarium than any other marine fish, leads to the hypothesis that the technical constraints of developing the technologies for the artificial propagation of seahorses will not be as difficult as for other marine fishes.

Aquaculture ventures have been unsuccessful in farming seahorses in a cost-effective manner due to prohibitive food costs, however, Ireland posses the essential requirements to help alleviate this problem.

a) Our Western waters are abundant in natural planktonic crustacean assemblages, the ideal seahorse food*.

b) The native Irish seahorses Hippocampus guttulatus and Hippocampus hippocampus perfectly meet the market requirements for both the Asian medicinal and global aquarium trades.

The proposed project is therefore focused on demonstrating that utilizing the latest developments in live feeds production, the use of native Irish seahorse species, the use of wild zooplankton and larval rearing techniques for marine food fish culture can surmount the obstacles leading to the commercial scale production of seahorses.

* Access to wild zooplankton for seahorses to feed on can enhance growth and survival because of the better nutritional profiles of the wild prey and allows the seahorses to select their preferred prey rather than being fed potentially sub-optimal cultured prey.

End
� Or 32 species, depending on the source you consult. The identification and classification of seahorse species is problematic, but the world’s leading seahorse expert, Dr Amanda Vincent of McGill University, Montreal, Canada has, through Project Seahorse, undertaken a global revision of the genus, and established 32 species worldwide.


� C-Mar is the Centre for Marine Resources and Mariculture, Portaferry, County Down.


� Formerly known as Hippocampus ramulosus.


� Such as eelgrass (Zostera spp.).
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