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 reported that Implications of changes on human well-being

Loss of biodiversity and related ecosystem services could affect the quality of life of Australians dramatically. Ironically, this is occurring at a time when the economic and social value of these assets and services is being increasingly recognised (e.g. the value placed on the parks system and tourism, clean water and the amenity value in the landscape).

Biodiversity supports the Australian economy. It forms the basis of our primary production industries, such as agriculture, forestry and fisheries. It provides services to those industries (e.g. by pollinating plants, contributing to soil health and recycling nutrients). Biodiversity is also the basis for the production of many other important human services, such as medicines.

Parks, wilderness areas and open spaces offer scenic and peaceful places to relax and exercise, as well as providing a focal point for community gatherings. Natural systems are the basis for recreational activities, such as fishing, boating, diving, camping and hiking. The economic and social benefits of biodiversity are considerable. For example the recreational fishing industry in Australia is worth an estimated $2.9 billion per year. Similarly, national parks are Australia’s biggest tourism asset, as more than 40 per cent of all international visits include a trip to a national park (Griffin and Vacaflores 2004).

Australia’s second strategy document
 contained a priority action (A20) to develop a national biodiversity account, in conjunction with broader national environmental accounting and reporting systems.

Invasive species

Australia is host to 56 invasive terrestrial vertebrate animal species. These species cost Australia at least $1 billion per annum through environmental, economic and social damage. Internationally, Australia is regarded as having a strong biosecurity system, particularly as it applies to agriculture. However, a recent review of Australia's biosecurity arrangements has identified significant gaps in capability for managing biosecurity risks, especially threats to the natural environment. The Australian Government has undertaken to accept the recommendations of this review, with the new arrangements to be in place by July 2010.

Australian farmers reported spending more than $3 billion on natural resource management in 2006–07 (ABS, 2008). Approximately 78 per cent of this was spent on management of invasive species. Weed related issues were the highest category of spending (53 per cent) followed by pest management (25 per cent) and management of land and soil (22 per cent).

The cost of lost production is not reflected in these figures but is known to be significant. The latest analysis of the economic impact of weeds in Australia (Sinden et al 2004) estimated the cost of weeds to Australia to be in excess of $4 billon per annum. It is likely that this would now be significantly higher.

There are also 150–250 known introduced marine species in Australian waters, most of which have been introduced through the discharge of ballast waters (Hayes et al. 2005).

Invasive species continue to be a major cause of pressure on Australia’s biodiversity. For example, weeds place significant pressure on natural systems and have invaded most ecosystems in Australia, particularly those that were already fragmented or degraded.

Feral animals, such as rabbits, goats, cattle, buffalo, pigs, donkeys, horses and camels, degrade terrestrial habitats by intensive or selective grazing. All of these species compete with native animals for food and habitat. Some agricultural animals also compact the soil, contributing to erosion and making it difficult for native plants to grow. Feral cats, dogs and foxes are major predators of native animals.
Pathogens can also cause widespread declines in native species. The soil pathogen, Phytophthora cinnamomi, is believed to have entered Australia with the early European settlers. It is responsible for a type of dieback in many native plants, and has infected thousands of hectares in Western Australia, Victoria, Tasmania and South Australia, as well as wet coastal forests in Queensland. The introduction of Phytophthora dieback into natural areas has devastated many native plant communities and threatens a number of rare plants with extinction. Once a region is infected with Phytophthora cinnamomi it is regarded as always infected.

The economic impact of invasive marine pests is significant. The International Maritime Organisation has estimated that marine pests cost the world tens of billions of dollars every year. The cost imposed by invasive marine species in Australia has not been well quantified, but their impacts on local biodiversity and estuarine and marine industries, such as commercial fisheries and aquaculture, can be considerable. Of most concern is the impact of the northern Pacific seastar (Asterias amurensis) on scallop production in Australia (costs Australia AUD$25 million per year).

Freshwater fish and other species introduced to Australia for fishing or released from private aquaria place significant pressure on native communities through predation and competition. Pathogens and parasites introduced with these aquatic species potentially cause impacts on native fish, although the extent of these impacts is poorly understood. Invasive fish, such as the plague minnow and common carp, are now common in many Australian waterways. Carp can constitute 90 per cent of the fish biomass in some areas. They cause significant damage to aquatic habitats because they are predominantly benthic (bottom-feeding) and stir up sediment, decreasing water quality and causing habitat modification.

Other emerging pest fish threats include tilapia, considered to be one of the world’s 100 worst pests. Tilapia were originally brought into Australia as a tropical aquarium fish, but have now invaded river and dam systems in Queensland and Western Australia. As they spread westwards and southwards they are expected to take a heavy toll on native wildlife by eating the eggs and young of prawns, barramundi and several threatened species.

Preventing harmful introductions before they occur is the most cost-effective means to avoid or minimise risk preventing significant long-term economic, environmental and social costs. However, there are gaps in our national approaches to dealing with invasive species. For example, there have been many instances where plants banned in one state are still being sold in neighbouring states. This complicates management.

It would be preferable to rid Australia of the invasive species that cause the greatest impacts but this is generally not achievable. Instead, management of invasive species focuses on reducing their impacts as cost effectively as possible, while preventing new incursions. The distribution of some invasive species across a vast, often inaccessible landscape often means that biological control is the only effective method; but biological control requires intensive research effort to identify and release suitable agents. Yet, like many other agricultural areas, it is difficult to secure adequate funding for research and there is evidence that researchers in these disciplines are ageing, with younger researchers diverting into other areas or going overseas in search of employment.

Because it is usually impossible to eradicate an invasive species, management is often targeted to protect a particular threatened native species or environmental asset. However, interactions between native species and invasive species are often hard to measure and management of single species can have unforeseen consequences. For example, a previously suppressed invasive species can dramatically increase if a targeted invasive species is controlled. For instance, removing rabbits can result in a rapid increase in weeds, which in turn affects native vegetation. This situation can complicate decisions about controlling invasive species.

There is an increase in use of novel techniques in plant and animal breeding (e.g. biotechnology techniques used to produce genetically modified organisms (GMOs)). Although these new technologies offer us opportunities for changes in the ways we produce food and use agricultural land or control invasive species, there may be some cases in which they may also present risks, such as the potential to be more invasive than their conventional counterpart. To manage the potential risks associated with the introduction of new organisms into the environment, it is important for countries to establish rigorous, science-based national biosafety frameworks. Australia’s case-by-case, science-based risk assessment process, carried out by the Office of the Gene Technology Regulator, considers, among other risks, the potential for GMOs to become invasive and have adverse environmental impacts and may impose conditions to manage these risks prior to release into the environment.

Trends in globalisation, trade and travel present a particular challenge in dealing with biosecurity issues that may affect biodiversity. Despite stringent quarantine requirements and protocols there is still a risk that invasive species may enter. Dangers include ocean species caught in ship ballast water, insects, spiders and reptiles transferred via cargo crates and other commercial packaging. The pet trade—including the aquarium industry—and garden escapes remain a major pathway for the unintentional introductions of invasive species.

Australia is moving to better link and database its biological collections through the Atlas of Living Australia initiative which will offer direct online access to specimen date held in collections across Australia. Nevertheless, Australia’s taxonomic workforce has declined by 14 per cent since 1991 and is forecast to fall by between 30 and 50 per cent over the next 10 years. This workforce provides the primary source of species identification in Australia, so the continued decline presents an increasing risk of serious pathogens, weeds or pests entering Australia and becoming established because they are not being identified properly.

Invasive species are usually generalists so they are well placed to adapt to a changing environment. They can dominate ecological niches when native species are placed under stress. Climate change is already increasing the impact of invasive species on biodiversity. For example rabbits were regarded in the 1970s as climatically marginal at 1370 metres but now have to be controlled in the Perisher Valley an altitude of 1800 metres (Green and Pickering 2002).
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