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Attachment 1: Introduced Marine Pests

Profound changes are occurring in Australia’s coastal waters due to exotic marine organisms, introduced by shipping. Global shipping routes are “international biotic conveyer belts”
 with about 10,000 marine species being transported by ship at any given time
. But introduced marine pests (IMPs) have received little attention.

Only recently, with the discovery of the Northern Pacific seastar in Tasmania and the Black-striped mussel in Darwin Harbour, has there been a significant focus in Australia on IMP problems. Yet these species and others such as the Japanese kelp, Giant fanworm, and European clam are becoming the cane toads, rabbits and prickly pears of our seas.

The Invasive Species Council urges the Senate Committee to fully document the extent of the problems and develop recommendations consistent with the scale of threats.

Major impacts of marine pests

Australian waters contain at least 140 known introduced species of ‘concern’
. As most of the Australian coastline has not been surveyed, the real number of IMPs is undoubtedly much higher. Port Phillip Bay alone is estimated by the CSIRO to contain 300-400 IMPs. And each year another four to six new species establish in Australian waters.

There are two main routes of introduction: the hulls and other below-water parts of boats and ships, and ballast water. Both are discussed below. A few case studies are provided in the Appendix to exemplify impacts.

Major problems caused or potentially caused by IMPs include:

· Ecological - Loss of biodiversity. In 1993, in the journal Science, scientists warned: “Transport of entire coastal planktonic assemblages across oceanic barriers to similar habitats renders bays, estuaries and inland waters among the most threatened ecosystems in the world”
.

· Health – Diseases and toxic algae travel in ballast water, for example cholera and toxic dinoflagellates. According to AQIS there are 148 pathogens that could be transported in ballast. Thousands of people have already died due to the spread of cholera by ballast water (see case study in Appendix).

· Economic – IMPs have seriously damaged oyster farms and scallop beds in Australia. The eradication of the Black striped mussel in Darwin Harbour cost more than $2million. They pose a threat to shellfish beds, aquaculture enterprises and tourism. Steve Raaymakers, an Australian member of the International Maritime Organisation (IMO) stated recently: “The global economic impacts of invasive marine species have not been quantified but are likely to be in the order of tens of billions of US dollars a year”
. 

Ballast water

The IMO estimates that 10 billion tonnes of water are moved around as ballast each year. An American survey of plankton in the ballast water of 159 cargo ships with ballast water pumped from Japanese ports found 367 distinctly identifiable species
. 

The current approach to the ballast problem is reballasting - exchange of ballast water in deep waters at sea. The assumption is that organisms found in the deep open ocean are not adapted to live close to shore and that greater levels of salinity may kill ballast organisms. However, reballasting is not highly effective. Recent studies have found that organisms from ports remain inside and that there is often large amounts of sediment. A survey of 343 ships entering Australia found that two-thirds carried sediment, and half of these contained dangerous dinoflagellate cysts in the mud
. Also, an organic film grows on the sides of ballast tanks, and this biofilm can contain cholera and other disease organisms such as salmonella. 

Investment in research is low – currently about $10 million globally to solve a problem costing tens of billions. Investors have, in part, been discouraged by a lack of international standards of performance. Many small organisms such as dinoflagellates produce tiny protected cysts or other dormant stages that are very difficult to kill by heat or poison, and which are too small to be easily removed by filters. This means that any treatment will be a compromise between practicality and effectiveness. International standards have to be set which spell out the extent of this compromise.

Biofouling

The challenge of ballast water may be minor compared to the challenge presented by biofouling of boats and ships. Biofouling is the ‘fouling’ or occupation of submerged surfaces, such as hulls, intake pipes, propeller systems, sea chests, anchor wells, and fishing gear, by organisms such as barnacles and worms. Unlike ballast water, biofouling is not restricted to a certain class of vessel – it is an issue for not only international and domestic cargo ships, but fishing boats and recreational yachts moving between harbours.

Perhaps because of the complexity of the biofouling issue, it has been virtually ignored by governments and the IMO. Yet it may be the source of half or more of IMPs. Major invaders in Australia such as the North Pacific seastar, the Brown seaweed, and the European fan worm may have arrived as hull hitchhikers. 

Until recently ship owners protected their hulls from invasive species by coating them in paints containing the very toxic tri-butyl-tin (TBT). However, the IMO has adopted the International Convention on the Control of Harmful Anti-fouling Systems on Ships, which will end use of TBT. There is already evidence of more organisms now travelling on hulls. Hull travel was probably always substantial, as anti-fouling paints are often poorly applied and maintained, especially on smaller vessels. 

Analysis of government action to date on IMPs

The Invasive Species Council commends the Australian government on its international efforts within the IMO to deal with ballast problems. We also commend the government on developing the National Management System for the Prevention and Management of Marine Pest Incursions, in collaboration with the state and territory governments.

However, in general, the focus and scale of resourcing by the government on the IMP problem has not been commensurate with the scale of the threats. In particular, the government has failed to address the problems posed by biofouling of vessels. In addition, although the government established a marine pest centre, it is not adequately funding it or requiring that the industry primarily responsible for IMPs contribute to research to resolve or manage the problems. 

Thus far, no biological control methods have been developed for any IMPs in Australia and research effort is declining due to lack of funds. Australia does not have sufficient baseline data or monitoring data to properly assess either the state of our native biota or the existence and impacts of introduced species.

Funding for management of IMPs is obviously a major issue for the Australian government and taxpayers. In this, the government has failed to develop instruments to make those who deliver IMPs to contribute to resolving the problems, i.e. the government has not implemented a ‘polluter pays’ principle for IMPs. By not implementing this principle, the government is unfairly burdening Australian taxpayers with the costs of the current inadequate responses and massive future costs.

Although Australia has played a vital role internationally in raising the problems of IMPs within the IMO and participating in an international approach to reballasting, there needs to be a much greater effort internationally. In particular, there needs to be a focus on (a) biofouling as a likely major source of IMPs, (b) investing in research to prevent ballast transport of IMPs, (c) developing standards for ballast water, (d) mechanisms for funding adequate responses to and management of IMPs, and (e) regular monitoring of ports to detect new pests. 

Recommendations – domestic

(1) Conduct a risk assessment of the threats posed by biofouling of different types of vessels to distinguish high-risk from low-risk vessels. Develop mandatory anti-fouling standards for different types of vessels. Develop a risk characterisation model to guide Quarantine staff in regular inspections of hulls and other vessel surfaces on higher-risk vessels.  

(2) Institute a polluter pays system for IMPs, by imposing a ballast levy on vessels, the amount of which is based on level of assessed risk. The money collected should be used on research and management of IMPs, as listed below under a similar recommendation for the IMO. (Note that California already imposes such a tax.)

(3) Take seriously the truism that it is much more cost-effective to prevent the problems of IMPs than to pay the costs of dealing with established problems. Focus on preventing the establishment of IMPs by: 

· Regularly monitoring ports for IMPs and changes in biota

· Adequately resourcing the rapid response approach

· Providing strong incentives for researchers to develop alternatives to toxic anti-fouling hull paints such as TBT

Recommendations – international
(4) Advocate a polluter pays system in the IMO. That is, a ballast levy for all international shipping. A levy could be incorporated into the Draft International Convention for the Control and Management of Ships’ Ballast Water and Sediments before it is ratified in February next year. The money collected should be spent on:

· research into better methods of treating ballast water;

· to assist developing nations to upgrade their port inspection policies and to train biologists to conduct port surveys and test ballast water;

· better biological information gathering;

· research into biological control and other methods of controlling ballast invaders;

· funding of rapid response teams to eradicate new invaders when they first establish;

· research on hull invaders to determine the scale of the problem and the best solutions; and

· compensation payments for those who suffer from ballast invasions. 

(5) Advocate that the IMO develop a major strategy on biofouling.

(6) Advocate within the IMO for a much greater international investment into ballast research and for the development of international standards of an acceptable level of treatment of ballast water. An investment budget of up to $1 billion is commensurate with the scale of the problem and the value of trade involved. 

(7) Advocate for improved opportunities under WTO agreements to manage trade and shipping to prevent IMP (and other pest) problems. 

Appendix – Case studies

Northern Pacific Seastar in Tasmania
,
,

The Northern Pacific Seastar (Asterias amurensis) is a starfish with diameter of 40 cm. It is currently the dominant macro-invertebrate in the Derwent estuary, after arriving in Tasmanian waters sometime in the 1980s. It has also spread to Port Phillip Bay, probably via fishing gear or hulls. Surveys have found densities up to 24 individuals per square metre. 

This seastar is a ‘voracious’ predator of mussels, snails, fish, crabs, barnacles, worms, sea urchins, sea cucumbers, brittle-stars, ascidians, other seastars, even drowned dogs. It is a threat to endemic bottom dwelling species, by competing for food and through predation. In the northern hemisphere it is a serious predator of commercial scallops. As a consequence of the seastar, bivalve shellfish have almost vanished from the Derwent. The Spotted handfish (Brachionichthys hirsutus) - listed as endangered under the EPBC Act - is threatened with extinction. The seastar is starting to cause problems in oyster production on some marine farms in southeast Tasmania. 

Japanese kelp in Tasmania
,

Japanese kelp or seaweed (Undaria pinnatifida) is one of Australia’s worst weeds. It was first discovered in 1988 near Triabunna, a woodchip port in Tasmania, probably arriving in ballast water or on hulls of woodchipping vessels. Just four years after its discovery, the kelp zone stretched 50 km and carried 400 tonnes of weed, and 10 years after discovery the zone stretched 100 km. It is being spread by currents and fishing boats. In 1996 it appeared in Port Phillip Bay.

The Japanese kelp will have severe long-term environmental impacts. It displaces native seaweeds, rock lobster, abalone and oyster. It is likely to cause significant economic losses in the abalone and sea urchin industries. As it spreads, it may have an even greater economic impact on oyster and mussel farms, as it will clog drains and water pipes. 

Toxic dinoflagellates

Dinoflagellates are microscopic algae, an important part of the plankton diet of fish and shellfish. Some dinoflagellates produce toxins, which are accumulated by filter feeding organisms such as oysters, scallops and mussels. Humans and other creatures eating them can then be poisoned. World-wide, up to 2000 cases of human poisoning by shellfish or fish poisoning are reported each year (many would not be reported). The effects on other animals which eat fish or shellfish, including birds and mammals, are largely unknown. One study reported on 14 Humpback whales fatally poisoned over a 5-week period by dinoflagellate toxin
. 

The dinoflagellate Gymnodiniuym catenatum is well established in the Port of Hobart and has been responsible for periodic closures of shellfish farms in this area. There have been closures of shellfish farms in other states for similar reasons. Toxins produced by G. catenatum can cause Paralytic Shellfish Poisoning, which causes muscular paralysis, respiratory difficulties, and can causes death. 

Cholera epidemic in Peru

In 1991 a cholera epidemic struck Peru, the first in Latin America for more than a century. Several million people were infected and more than 10,000 died. Over the next four years Latin American governments poured more than US $200 billion into emergency repairs to sewage and drinking water systems. Peru lost $1 billion in seafood exports and tourist income. This type of cholera was traced back to ballast water carried from Bangladesh. During the 1990s ships going from Latin America to other countries were found with this cholera in their ballast water.

Despite these events and other disease outbreaks attributed to ballast water, and growing concerns about new diseases, Gloria Casale of the US Health Resources and Services Administration has noted that “the importance of ballast water as a source for the transportation and introduction of disease is largely ignored… Ballast water is a biological time bomb liable to engender significant disease in vulnerable populations anywhere in the world.” 
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