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Abstract. Non-indigenous animal species threaten biodiversity and ecosystem stability by damaging or
transforming habitats, killing or out-competing native species and spreading disease. We use World
Heritage Area Kakadu National Park, northern Australia, as a focal region to illustrate the current and
potential threats non-indigenous animal species pose to internationally and nationally recognised natural
and cultural values. Available evidence suggests that large feral herbivores such as Asian swamp buffalo,
pigs and horses are the most ecologically threatening species in this region. This may reflect the inherent
research bias, because these organisms are highly visible and impact primary production; consequently,
their control has attracted the strongest research and management efforts. Burgeoning threats, such as the
already established cane toad and crazy ant, and potentially non-indigenous freshwater fish, marine
invertebrates and pathogens, may cause severe problems for native biodiversity. To counter these threats,
management agencies must apply an ongoing, planned and practical approach using scientifically based
and well-funded control measures; however, many stakeholders require direct evidence of the damage
caused by non-indigenous species before agreeing to implement control. To demonstrate the increasing
priority of non-indigenous species research in Australia and to quantify taxonomic and habitat biases in
research focus, we compiled an extensive biography of peer-reviewed articles published between 1950
and 2005. Approximately 1000 scientific papers have been published on the impact and control of exotic
animals in Australia, with a strong bias towards terrestrial systems and mammals. Despite the sheer
quantity of research on non-indigenous species and their effects, management responses remain largely
ad hoc and poorly evaluated, especially in northern Australia and in high-value areas such as Kakadu
National Park. We argue that improved management in relatively isolated and susceptible tropical regions
requires (1) robust quantification of density-damage relationships, and (2) the delivery of research

findings that stimulate land managers to develop cost-effective control and monitoring programmes.
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List of the 1000 peer-reviewed papers identified that relate to invasive species
in Australia (1950-2006)

Abbott, 1. (1985a). Distribution of introduced earthworms in the northern jarrah forest of Western
Australia. Australian Journal of Soil Research 23, 263-270.

Abbott, 1. (1985b). Influence of some environmental factors on indigenous earthworms in the northern
jarrah forest of Western Australia. Australian Journal of Soil Research 23, 271-290.

Abbott, I. (2000). Improving the conservation of threatened and rare mammal species through
translocation to islands: case study Western Australia. Biological Conservation 93, 195-201.

Abbott, 1. (2002). Origin and spread of the cat, Felis catus, on mainland Australia, with a discussion of the
magnitude of its early impact on native fauna. Wildlife Research 29, 51-74.

Abbott, K. L. (2006). Spatial dynamics of supercolonies of the invasive yellow crazy ant, Anoplolepis
gracilipes, on Christmas Island, Indian Ocean. Diversity and Distributions 12, 101-110.

Adair, R. J. (2005). The biology of Dasineura dielsi Rubsaamen (Diptera: Cecidomyiidae) in relation to
the biological control of Acacia cyclops (Mimosaceae) in South Africa. Australian Journal of
Entomology 44, 446-456.

Adair, R. J., and Scott, J. K. (1989). The life-history and host specificity of Comostolopsis germana Prout
(Lepidoptera: Geometridae), a biological control agent of Chrysanthemoides monilifera
(Compositae). Bulletin of Entomological Research 79, 649-657.

Ahyong, S. T. (2005). Range extension of two invasive crab species in eastern Australia: Carcinus
maenas (Linnaeus) and Pyromaia tuberculata (Lockington). Marine Pollution Bulletin 50, 460-462.

Aldhous, P. (2004). Invasive species: the toads are coming! Nature 432, 796-798.

Alexander, G. I. (2003). Feral pig eradication requires national approach. Australian Veterinary Journal
81, 389.

Allen, F. E. (1953). Distribution of marine invertebrates by ships. Australian Journal of Marine and
Freshwater Research 4, 307-316.

Allsopp, P. G., and Robertson, L. N. (1988). Biology, ecology and control of soldier flies Inopus spp.
(Diptera: Stratiomyidae): a review. Australian Journal of Zoology 36, 627-648.

Altman, J. C. (1982). Hunting buffalo in north-central Arnhem Land: a case of rapid adaptation among
Aborigines. Oceania 52, 274-285.

Anaman, K. A. (1994). Input-output analysis of the secondary impact of a screwworm fly Invasion of
Australia on the economy of Queensland. Preventive Veterinary Medicine 21, 1-18.

Andersen, A. N. (1988). Dispersal distance as a benefit of myrmecochory. Oecologia 75, 507-511.
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Andersen, A. N. (1992). Regulation of "momentary™ diversity by dominant species in exceptionally rich
ant communities of the Australian seasonal tropics. American Naturalist 140, 401-420.

Andersen, A. N., and Lonsdale, W. M. (1990). Herbivory by insects in Australian tropical savannas: a
review. Journal of Biogeography 17, 533-444.

Andersen, A. N., Woinarski, J. C. Z., and Hoffmann, B. D. (2004). Biogeography of the ant fauna of the
Tiwi Islands, in northern Australia’'s monsoonal tropics. Australian Journal of Zoology 52, 97-110.

Anonymous. (1997). Profit in carp. Fish Farming International 24, 6.

Anonymous. (2003). Exotic animal disease bulletin. Australian Veterinary Journal 81, 252-253.

Anonymous. (2004a). Impacts of alien salmonids on freshwater biota in Australia: background, review of
impacts, and defining the issues. New Zealand Journal of Marine and Freshwater Research 38,
567-567.

Anonymous. (2004b). Potential spread and impact of a little known alien fish introduced into Australia:
the Oriental weatherloach (Misgurnus anguillicaudatus). New Zealand Journal of Marine and
Freshwater Research 38, 562-562.

Anonymous. (2005a). Australia faces alien attack. New Scientist 185, 6-6.

Anonymous. (2005b). Local vets help protect Australia from exotic animal disease. Australian Veterinary
Journal 83, 244-244.

Appleton, C. C. (1989). Translocation of an estuarine whelk and its trematode parasites in Australia.
Environmental Conservation 16, 172+.

Appleyard, A. S., and Mather, B. P. (2000). Investigation into the mode of inheritance of allozyme and
random amplified polymorphic DNA markers in tilapia Oreochromis mossambicus (Peters).
Aguaculture Research 31, 435-445.

Armstrong, P. H. (1992). Human impacts on Australia’s Indian Ocean tropical island ecosystems: a
review. The Environmentalist 12, 191-206.

Arthington, A. H. (1991). Ecological and genetic impacts of introduced and translocated fresh-water
fishes in Australia. Canadian Journal of Fisheries and Aquatic Sciences 48, 33-43.

Arthington, A. H., Balcombe, S. R., Wilson, G. A., Thoms, M. C., and Marshall, J. (2005). Spatial and
temporal variation in fish-assemblage structure in isolated waterholes during the 2001 dry season of
an arid-zone floodplain river, Cooper Creek, Australia. Marine and Freshwater Research 56, 25-35.

Arthur, A. D., Pech, R. P., and Dickman, C. R. (2004). Habitat structure mediates the non-lethal effects of
predation on enclosed populations of house mice. Journal of Animal Ecology 73, 867-877.

Arthur, A. D., Pech, R. P., and Dickman, C. R. (2005a). Effects of predation and habitat structure on the

population dynamics of house mice in large outdoor enclosures. Oikos 108, 562-572.
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Arthur, A. D., Pech, R. P., and Singleton, G. R. (2005b). Predicting the effect of immunocontraceptive
recombinant murine cytomegalovirus on population outbreaks of house mice (Mus musculus
domesticus) in mallee wheatlands. Wildlife Research 32, 631-637.

Asante, S. K. T., and Danthanarayana, W. T. (1992). Development of Apheliuus mali an endoparasitoid of
woolly apple aphid, Eriosoma lanigerum at different temperatures. Entomologia Experimentalis et
Applicata 65, 31-37.

Atkins, L. (1979). Observations on the glochidial stage of the freshwater mussel Hyridella (Hyridella)
drapeta (Iredale) (Mollusca: Pelecypoda). Australian Journal of Marine and Freshwater Research
30, 411-416.

Atzeni, M. G., Mayer, D. G., Spradbery, J. P., Anaman, K. A., and Butler, D. G. (1994). Comparison of
the predicted impact of a screwworm fly outbreak in Australia using a growth index model and a
life-cycle model. Medical and Veterinary Entomology 8, 281-291.

Aumann, T. (1988). The diet of the brown goshawk, Accipiter fasciatus, in southeastern Australia.
Australian Wildlife Research 15, 587-594.

Austin, A. D., and Dangerfield, P. C. (1997). A new species of Jarra Marsh and Austin (Hymenoptera :
Braconidae) with comments on other parasitoids associated with the eucalypt longicorn
Phoracantha semipunctata (F.) (Coleoptera: Cerambycidae). Australian Journal of Entomology 36,
327-331.

Austin, A. D., Quicke, D. L. J., and Marsh, P. M. (1994). The Hymenopterous parasitoids of eucalypt
longicorn beetles, Phoracantha spp. (Coleoptera, Cerambycidae) in Australia. Bulletin of
Entomological Research 84, 145-174.

Auty, J. H. (2002). Eradication of feral pigs from Australia. Australian Veterinary Journal 80, 504-504.

Baird, B., and Dann, P. (2003). The breeding biology of hooded plovers, Thinornis rubricollis, on Phillip
Island, Victoria. Emu 103, 323-328.

Baker, G., Michalk, D., Whitby, W., and O'Grady, S. (2002a). Influence of sewage waste on the
abundance of earthworms in pastures in south-eastern Australia. European Journal of Soil Biology
38, 233-237.

Baker, G. B., Gales, R., Hamilton, S., and Wilkinson, V. (2002b). Albatrosses and petrels in Australia: a
review of their conservation and management. Emu 102, 71-97.

Baker, G. H. (1984). Distribution, morphology and life history of the millipede Ommatoiulus moreletii
(Diplopoda: lulidae) in Portugal and comparisons with Australian populations. Australian Journal
of Zoology 32, 1-1.

Baker, G. H. (1999). Spatial and temporal patterns in the abundance and biomass of earthworm

populations in pastures in Southern Australia. Pedobiologia 43, 487-496.
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Baker, G. H., Brown, G., Butt, K., Curry, J. P., and Scullion, J. (2006). Introduced earthworms in
agricultural and reclaimed land: their ecology and influences on soil properties, plant production
and other soil biota. Biological Invasions 8, 1301-1316.

Baker, G. H., Carter, P. J., and Barrett, V. J. (1999a). Influence of earthworms, Aporrectodea spp.
(Lumbricidae), on lime burial in pasture soils in south-eastern Australia. Australian Journal of Soil
Research 37, 831-845.

Baker, G. H., Carter, P. J., and Barrett, V. J. (1999b). Influence of earthworms, Aporrectodea spp.
(Lumbricidae), on pasture production in south-eastern Australia. Australian Journal of Agricultural
Research 50, 1247-1257.

Baker, G. H., Carter, P. J., and Barrett, V. J. (1999c). Survival and biomass of exotic earthworms,
Aporrectodea spp. (Lumbricidae), when introduced to pastures in south-eastern Australia.
Australian Journal of Agricultural Research 50, 1233-1245.

Baker, G. H., Chan, K. Y., and Munro, K. (2003). Influences of native (Megascolecidae) and exotic
(Lumbricidae) earthworms on ryegrass production in acidic pasture soils from south-eastern
Australia. Pedobiologia 47, 830-834.

Baker, G. H., and Vogelzang, B. K. (1988). Life history, population dynamics and polymorphism of
Theba pisana (Mollusca: Helicidae) in Australia. Journal of Animal Ecology 25, 867-887.

Baker, J., Barton, M. D., and Lanser, J. (1999d). Campylobacter species in cats and dogs in South
Australia. Australian Veterinary Journal 77, 662-666.

Banks, P. B. (1998). Responses of Australian bush rats, Rattus fuscipes, to the odor of introduced Vulpes
vulpes. Journal of Mammalogy 79, 1260-1264.

Banks, P. B. (1999). Predation by introduced foxes on native bush rats in Australia: do foxes take the
doomed surplus? Journal of Applied Ecology 36, 1063-1071.

Banks, P. B. (2000). Can foxes regulate rabbit populations? Journal of Wildlife Management 64, 401-406.

Banks, P. B. (2001). Predation-sensitive grouping and habitat use by eastern grey kangaroos: a field
experiment. Animal Behaviour 61, 1013-1021.

Banks, P. B., Dickman, C. R., and Newsome, A. E. (1998). Ecological costs of feral predator control:
foxes and rabbits. Journal of Wildlife Management 62, 766-772.

Banks, P. B., Hume, I. D., and Crowe, O. (1999). Behavioural, morphological and dietary response of
rabbits to predation risk from foxes. Oikos 85, 247-256.

Banks, P. B., Newsome, A. E., and Dickman, C. R. (2000). Predation by red foxes limits recruitment in
populations of eastern grey kangaroos. Austral Ecology 25, 283-291.

Barker, J. S. F., Tan, S. G., Selvaraj, O. S., and Mukherjee, T. K. (1997). Genetic variation within and
relationships among populations of Asian water buffalo (Bubalus bubalis). Animal Genetics 28, 1-
13.
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Barratt, D. G. (1997). Predation by house cats, Felis catus (L.), in Canberra, Australia. I. Prey
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