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Abstract 
 
This paper examines populations of both abundant and overabundant native vertebrate 
species in New South Wales, human perceptions of the problem of overabundance 
and the ethical dimensions faced by managers. We argue that overabundant native 
vertebrate species form a group requiring specific policy and management attention, 
just as threatened species as a group has received special attention. The biological 
scores of a 1992 review of the status of all the native birds, mammals, frogs and 
reptiles in New South Wales were re-examined to identify the abundant species. 
Overabundant species, those that are too abundant, were identified from the licensing 
records of the Department of Environment and Climate Change (NSW) which lists 
species for which management action has been employed to control their numbers or 
impacts. Of the 891 species of native vertebrates listed in the 1992 study, 109 were 
identified as abundant, while another 50 were identified as overabundant (11 
mammals and 39 birds). 
 
Key words: pest species, kangaroo management, threatened species, wildlife 
management, wildlife harvest, threatened species legislation, animal welfare, ethics, 
feral, vertebrate pests. 
 
Introduction  
 
There is a stark contrast between the accepted emphasis on conserving what remains 
of our biodiversity and on confronting the difficult ecological and ethical challenges 
of managing overabundant native vertebrates. Human activity has changed the 
distribution and numbers of most native vertebrate species. Many have had their 
distribution or their numbers reduced to the extent that they are threatened with 
extinction, while 40 have become extinct in NSW (Lunney et al. 2000). At the other 
extreme, some species have extended their distribution and/or increased their numbers 
to the point where we perceive them to be a problem. Many vertebrate species are 
abundant; that is they have a large total population size. Some are considered to be 
benign throughout their range, but those that are perceived to be a problem, because 
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of their numbers, are called overabundant. In this paper, we (i) derive a list of 
abundant native vertebrates in NSW, (ii) characterise the overabundant native 
vertebrates of NSW, (iii) discuss the relevance of perceptions of overabundance of 
fauna, and (iv) propose a framework for the ethical management of overabundant 
native vertebrates in NSW. We argue that overabundant native vertebrate species 
form a group requiring specific policy and management attention, just as threatened 
species as a group has received special attention. 
 
There is currently a popular demand for immediate and heroic action to protect 
threatened species, manifested by such phrases as “extinction is forever”, but this was 
not always the case. The view put by the Hon. H.C. Dangar in the NSW 
Parliamentary Debates on the Native Animals Protection Bill (Hansard 14 October 
1903) was that “it would have been far better in the interests of settlers generally to 
bring in a bill to exterminate the whole lot of them”. Most people would disagree with 
Dangar most of the time, but the same people are likely to think that one venomous 
snake under the backdoor step is one snake too many. Although the biological issue 
here is one of whole populations, and not individual animals, the snake example 
indicates that human perceptions must be taken into account in defining, identifying 
and managing overabundant native vertebrates. In a review of the 341 articles 
published in Conservation Biology since its inception, Garrott et al. (1993) noted that 
while 60 dealt with the preservation of rare species only 13 dealt with the 
management of overabundant species and only one focused on native species. They 
concluded that, “To avert the adverse effects of overabundance, conservation 
biologists should aggressively confront the sensitive issue of controlling and 
manipulating populations of native species”. This review takes up this neglected 
challenge for NSW.  
 
Definitions 
 
For simplicity of definitions, we adopted the English Oxford Dictionary (1993 
edition) meaning of abundance, “a large number”, and overabundance, “too 
abundant”. We acknowledge that, to many ecologists (e.g. Krebs 1994), “abundance” 
is used to mean “numbers”, e.g. in the well-known phrase “distribution and 
abundance”. It follows that if a population of a species is called “overabundant”, it is 
perceived by at least one person as being in excessive numbers relative to some level 
of comfort, safety, economic impact or other environmental matter; in short, it is a 
“pest”. We also note that abundance does not necessarily lead to, or equate with, 
overabundance. A species can be overabundant to one person, at one time and place, 
yet the entire population of the species in NSW might not be abundant. Thus, 
“abundance” is a statement of numbers; “overabundance” and “pest” are statements of 
human perception. 
  
If you want to start an argument with your conservation-minded colleagues, try a 
debate on the meaning of “pest”, especially as it applies to a native vertebrate species. 
In common parlance, as defined by the Macquarie Dictionary (3rd edition, 2001), 
“pest” means: 1. noxious, destructive or troublesome thing or person; nuisance. 2. 
deadly epidemic disease. 3. a disease. 4. an organism harmful to agriculture. The 
Common Brushtail Possum Trichosurus vulpecula, with its dirt and noise in the 
ceiling of the home (Matthews et al. 2004), belongs to meaning number 1, nuisance. 
The Dingo Canis lupus dingo, which has an economic impact by killing stock 
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(Cathles 2001), belongs to meaning number 4. Thus it is crucial to record why a 
native animal is considered to be a pest because the management goals can be so 
different for pests on the vastly different scales of impact, area and time.  
 
Background and some vexatious matters 
 
No public native wildlife management issue in NSW has been more long-running, 
more vexatious and more instructive than the management of the overabundance of 
the four species of large kangaroos in the western half of the state (Lunney 1995). 
Over the last 20 years, that problem has been recast as an opportunity to utilise them 
commercially (for food and skins) as species better suited to the rangelands than 
imported species, especially sheep, but not without strong opposition from those 
opposed to killing native species for profit (see discussions in Grigg 2002; Archer 
2002; Archer and Beale 2004; Grigg et al. 1995; Lunney and Grigg 1988; Lunney and 
Dickman 2002; Wilson and Croft 2004; Ampt and Baumber 2006; Baumber and 
Ampt 2006). The point here is not to revisit that argument but to indicate that these 
kangaroos are widely, although not universally, regarded as overabundant and in need 
of management within an ecological and ethical framework. 
 
Chapple (2005) described the political fall-out arising from a cull of feral horses 
Equus caballus in Guy Fawkes National Park. Horses are not native, and they are a 
pest for land managers, but they do touch a nerve in the Australian consciousness of 
the bush and our pioneering heritage. Wildlife veterinarian Anthony English prepared 
reports on the incident and concluded that, although the cull was handled correctly, 
improved procedures were needed to include the public in the decision-making 
process 
(http://www.nationalparks.nsw.gov.au/npws.nsf/content/english+reports+on+feral+ho
rse+management+in+national+parks+and+reserves, accessed 9.10.05). Similarly, the 
management of overabundant native species must incorporate the ethical and public 
debate components as an integral part of the planning process. 
  
In recent years, forums have been run by the Royal Zoological Society, and others, 
that have encompassed the theme of conflicts in native fauna management. The 
forums on commercial harvesting of kangaroos and other species (Lunney and Grigg 
1988; Grigg et al. 1995) were a precursor to the concept that we need a zoological 
revolution if we are to conserve our fauna. That revolution will hinge on how we 
perceive and manage our overabundant native species as zoologists, wildlife 
managers and in the eyes of the wider society (Lunney and Dickman 2002). Two 
species that are among the most difficult to manage in NSW are Dingoes and Grey-
headed Flying-foxes Pteropus poliocephalus. The Dingo is recognised as threatened 
on the zoological grounds that its genes are being swamped by those of domestic 
dogs. The Grey-headed Flying-fox is listed as vulnerable in NSW and by the 
Commonwealth because its population is declining rapidly. Yet both are culled 
because, to some people in some areas, they are overabundant agricultural pests 
(Dickman and Lunney 2001; Eby and Lunney 2002). A s121 licence for culling is 
issued under the NSW National Parks and Wildlife Act 1974 for flying-foxes, but the 
Dingo is not included in the licence records because no species of the Order Carnivora 
is protected under this Act, and therefore not subject to the Act. 
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There are tensions within the bureaucracy, as well as publicly, about how to deal with 
overabundant native vertebrate species. Consider the organisation of government 
departments. Departments that deal with primary industries are concerned with pest 
species, particularly introduced mammals such as pigs Sus scrofa, rabbits Oryctolagus 
cuniculus and foxes Vulpes vulpes. This reflects the interests of their stakeholder 
groups, mostly in the agricultural sector. In government departments around Australia 
that are responsible for biodiversity management, the threatened species sections and 
those dealing with other wildlife matters, particularly overabundant species, native or 
introduced, often belong to separate parts of the organisation with different lines of 
authority, sources of funding and arenas of accountability. This is also reflected in 
professional societies, with the Australasian Wildlife Management Society 
concentrating more on how to deal with pest vertebrates and the Australian Mammal 
Society focussing more on all native mammals, but particularly on those species that 
are declining (McKenzie and Burbidge, in Commonwealth of Australia 2002; 
McKenzie et al. 2007). The dichotomy makes no ecological sense, yet it does reflect a 
divided wildlife management history.  
 
In 1992, a review of the status of all the native mammals, birds, reptiles and frogs in 
New South Wales (Lunney et al. 1996, 2000, 2004) was carried out with the sole aim 
of preparing lists of threatened fauna to comply with new legislation, the Endangered 
Fauna (Interim Protection) Act 1991. The schedules containing the species lists were 
subsequently transferred to a replacement act, the Threatened Species Conservation 
Act 1995. The 1992 lists were compiled from questionnaires completed by a large 
number of faunal experts, and then adjudicated by a Scientific Committee comprising 
three of the authors of the present paper (DL, CD and HC). Assessments for each 
species were based on nine biological variables including population size and trend, 
and distribution size and trend, in conjunction with expert opinion as to whether a 
species was threatened under the criteria set by the Act. With hindsight, we could 
(indeed should) have categorised the abundant native vertebrates in a greater range of 
numerical categories, instead of stopping at 100,000 individuals. Nevertheless, we 
obtained enough information from the original review to comment on which species 
were abundant.  
 
Methods 
 
A list of abundant native vertebrate species in NSW was derived as follows. Of the 
891 species in NSW (Table 1 in Lunney et al. 2000), experts were able to identify 
which mammal, bird, reptile and frog species were considered to be, or were 
suspected of, increasing in NSW (species scoring 0-3 on Question 3 in Lunney et al. 
2000). To this list were added the species whose populations were considered by 
expert opinion to be stable (species scoring 4 on Question 3) and whose distribution 
was considered to be increasing or no change (species scoring 0 on Question 5). The 
list for birds, which constituted more than half of the listed species, was refined by 
including only those species whose population numbers exceeded 100,000 (species 
scoring 0 on Question 2) to limit the scope of the study to the end of the spectrum for 
bird numbers because so many bird species were now listed as abundant. 
 
An overabundant native vertebrate species was defined operationally as one which 
had, in the last decade, been the subject of a management action taken to reduce its 



CSU Research Output 
http://researchoutput.csu.edu.au 

6

numbers or its impact; specifically, those species for which the Department of 
Environment and Climate Change (DECC) Wildlife Management Coordinator had 
recorded applications for control under licence at a specified location at a particular 
time. Licences may be issued under s121 of the NSW National Parks and Wildlife Act 
1974 to harm an animal (including an animal of a threatened species, population or 
ecological community), which includes hunt, shoot, poison, net, snare, spear, pursue, 
capture, trap, injure or kill, but does not include harm by changing the habitat of an 
animal. These species include the four species of large kangaroos in the Kangaroo 
Management Program: the Western Grey Macropus fuliginosus, Eastern Grey M. 
giganteus, Euro M. robustus and Red Kangaroo M. rufus. (They are subject to the 
well-documented program of kangaroo management in NSW 
www.nationalparks.nsw.gov.au). In agricultural areas of NSW, the common species 
of cockatoos, the Galah Cacatua galerita, Sulphur-crested Cockatoo C. rosiecapilla 
and Little Corella C. sanguinea and crows, the Little Crow Corvus bennetti, 
Australian Raven C. coronoides and Little Raven C. mellori, as well as the Purple 
Swamphen Porphyrio porphyrio, are not protected and therefore no s121 licence is 
required to control their numbers. We have included them on our list of overabundant 
native species. The Dingo has not been included because it is unprotected under the 
Act. Some licences were issued to cover groups of species because of their particular 
impact or potential impact. For example, licences were issued to move or kill 
individual snakes, without specifying the species, because of their potential to be 
harmful to people. The Sydney Airport Corporation Limited had a s121 licence to 
control all birds that are a potential hazard to aeroplanes. In our list of overabundant 
species, we noted several of the most common species which we know to be 
controlled, but this will be an incomplete list of species considered to be overabundant 
at NSW airports. We note that there is no requirement for an annual report, such as 
how many individuals are taken under licence. 
 
The overabundant species were characterised by reference by a number of features. 
One was to refer to their abundance, with the term being limited to whether the 
species was recorded on Table 1 of Lunney et al. (2000) as having more than 100,000 
individuals. Also noted was the scale and nature of their impact as best we could 
glean from the records of the licences issued or complaints received. For birds, which 
formed the greatest number of abundant and overabundant species, we examined the 
ecological attributes of their habitat, region of NSW, diet, weight and habit to help 
give a statewide profile of these species, using the existing attribute data (Chapter 2 of 
Lunney et al. 2000).  
 
Results 
 
The 109 species in NSW that were found to be abundant but not overabundant 
comprised: 2 mammals, 97 birds, 9 reptiles and 1 frog (Table 1). The 50 species with 
overabundant populations comprised 11 mammals, 39 birds, 0 reptiles and 0 frogs 
(Table 2). Of these 50 species, 3 mammals and 13 bird species were also recorded as 
abundant in the1992 review. For overabundant species, the scale of the impact was 
classified as urban, local, regional or statewide, and the type of the impact was 
classified as ecological, nuisance, aggression, fouling (including water supplies), 
aeroplane hazard, predation of stock or negative impact on irrigated lands, orchards or 
other agriculture. 
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Mammals 
 
Just two species, the Water Rat Hydromys chrysogaster and the Canefield Rat Rattus 
sordidus, were considered to be abundant but not overabundant. (The Dingo has yet to 
be recognised as a native species among scientists, although the criteria in the 
Threatened Species Conservation Act 1995 point to it being properly classified as a 
native because it was present in NSW prior to European settlement, see Dickman and 
Lunney 2001 for the arguments.) Of the overabundant species, only three, the Eastern 
and Western Grey and the Red Kangaroos, were identified as abundant. These species 
and the Euro are called overabundant because they are considered to compete for 
pasture intended for stock in central and western NSW. Three flying-fox species are 
regionally significant, overabundant pests to orchardists and the Grey-headed Flying-
fox is a problem in Sydney where it is associated with impacts at the Royal Botanic 
Gardens and potential impacts at the airport. The Swamp Wallaby Wallabia bicolor, 
Red-necked Wallaby M. rufogriseus and Wombat Vombatus ursinus are considered 
overabundant where they have localised impacts on agriculture, and the Common 
Brushtail Possum is regarded as overabundant where it causes a nuisance in urban 
areas. 
 
Birds 
 
Together, the abundant and overabundant birds are spread across all but two of the 
twenty Orders of birds endemic to NSW; the exceptions being Sphenisciformes, the 
Penguins, and Podicipediformes, the Grebes. The overabundant species number 12 
from the Passeriformes and 27 from eight of the other Orders. The main issues with 
these overabundant birds are: their impacts on agricultural production; they are 
perceived as a nuisance in urban areas; their potential impact on aeroplanes; and the 
imbalance they cause in natural ecosystems. The ecological attributes of the 39 bird 
species that were overabundant are provided in Figure 1. All habitats support 
overabundant bird species, but a greater percentage of them is found in grasslands and 
wetlands, compared with all birds in NSW. All regions support overabundant species 
and they have varied diets, although by comparison with all birds in NSW, 
overabundant species are more often frugivorous or granivorous or feed in freshwater. 
The weight classes of the overabundant birds were skewed towards the heavier 
species (> 100g). Habit categories examined show that partial migrants and arboreal 
species hold most of the bird species with management issues, although ground-
feeders also contribute many species to this list. Overabundant birds impact at all 
scales in NSW.  
 
Reptiles 
 
There were nine species that fitted the criteria as abundant. We note that there is no 
evidence, either in published studies, or from personal communications or 
observations, to support a presumed increase in any of these species. Some presumed 
increases might well be based on the high relative abundance of some species in urban 
and other disturbed areas. Although licences were issued to move or kill individual 
snakes without specifying the species, in the absence of more detail and rather than 
list every endemic NSW snake, we decided there was insufficient evidence to list any 
snakes as overabundant. No reptile species was listed as overabundant. 
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Frogs 
 
Only the Striped Marsh Frog Lymnodynastes peronii met the criteria of being 
abundant. We are not aware of any research since 1992 in quantifying increases in 
any native frog species, even though there is much anecdotal information about 
increased abundance of common species, such as Litoria peronii. In the absence of 
any published quantified data, we suspect that the anecdotal information is based on 
the abundance of this species, and other common species such as Crinia signifera, in 
urban environments. No frog species was identified as being overabundant. 
 
Discussion 
 
The need for overabundance as a category in managing native vertebrates 
 
In this review, we have endeavoured to extend the understanding of the anthropogenic 
changes wrought to vertebrate species in NSW. In doing so, we recognised that there 
is no simple pattern, i.e. the impacts vary among species and regions. An international 
visitor, arriving at Sydney Airport and being driven to the centre of the city, is likely 
to see a dozen or more native vertebrate species, and a brief stroll in the Royal 
Botanic Gardens will confirm that the capital of NSW has an abundance of native 
fauna (albeit mostly birds). However, the large numbers, i.e. the high abundance, of a 
few large and colourful bird species in Sydney, such as Rainbow Lorikeets 
Trichoglossus haematodus and Australian White Ibis Threskiornis molucca (Ross 
2004) and, in regional NSW, the Common Wombats lying dead on roads in southern 
NSW (Ramp et al. 2005) and the large kangaroos in the west of the state, can obscure 
the scarce end of the spectrum and the widespread losses and declines of our native 
fauna. Furthermore, the cute and curious nature of parrots and marsupials, which are 
so exotic to visitors to Australia, can obscure the fact that some populations of native 
vertebrates are considered by some locals to be too numerous, i.e. they are 
overabundant. Taken together, whether threatened (approximately 27%, see Lunney et 
al. 2000) or overabundant (approximately 5%, this paper), about one third of the 
native vertebrate species of NSW are now recognised as being species of concern in 
the state. 
  
The mammals are the outstanding Class with about 70% of species having been 
affected since European settlement. Using our 1992 data (Lunney et al. 2000), 
mammals of NSW were found to be suffering the greatest relative decreases with 27 
extinct, 12 endangered and 40 vulnerable species, to which we have now added 11 
mammals as being overabundant species. By comparison, the birds, which are the 
most speciose, with just over half of the species of the four Classes we considered, 
show that about 30% of species have been markedly affected: 12 extinct, 25 
endangered and 76 vulnerable species to which we have now added 39 overabundant 
species. We have not listed any species of reptile or frog as overabundant, but a 
comparison of our 1992 data for threatened species (Lunney et al. 2000) with updates 
of the Threatened Species Conservation Act 1995 schedules, reveals a growing list of 
threatened herpetofauna in NSW. 
 
The 1992 review of threatened species is overdue for an update (Lunney et al. 2004), 
but since it was the only systematic NSW list, we used it to derive the list of abundant 
native vertebrate fauna. An update would allow for the identification of species which 
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had remained abundant, those which increased in number to the extent that they had 
become abundant and those which had decreased and were no longer abundant. An 
update would also provide an opportunity to improve the scoring system for 
identifying abundant fauna, giving as much attention to the abundant end of the 
spectrum as to the threatened end. For instance, in the 1992 review there was only one 
person who scored the Short-beaked Echidna Tachyglossus aculeatus. It was scored 
as “unknown” for population size. While technically defensible, it resulted in a score 
of 4, thereby leaving the Echidna off the list of abundant vertebrates. We expect that it 
would earn a score of 0 if a careful appraisal were to be made, and that it would be 
listed as abundant. It is the most widespread of all native mammals in NSW, being 
found in every part of the state (Augee 1995). 
 
Just as it is feasible and realistic to look at the status of all native vertebrate species on 
a continuum of relative abundance, so too could a continuum of pest status to assist 
with making management decisions. At the ends of a pest continuum, a quite separate 
list would be “not a pest”, or “benign”, to “very bad pest”. A ranked, pest species list 
would contain judgments, which took into account relative abundance and 
overabundance, i.e. the numbers of a species and why it was perceived that there were 
too many. To make management decisions, we need to draw on biological evidence of 
where each species lies on both the abundance continuum and the pest continuum. In 
managing threatened species in NSW since 1992, there has been an emphasis on 
addressing the impacts of threats to them. In dealing with overabundant species in 
NSW, management needs to address all aspects of their population ecology as well as 
impacts and why they are perceived as being too abundant. The disruption to 
ecosystems by human activity has resulted in more species being adversely affected 
than just those formally listed as threatened. We must include the overabundant 
species. While the number of native vertebrate species recognised as threatened or 
extinct in NSW is five times greater than the number of overabundant species, there is 
a vastly greater total number of individuals of overabundant species. Consider that in 
a non-drought year there are about 20 million of the large kangaroos. This figure 
exceeds the estimates of all the numbers of all the threatened species combined. In 
contrast to the 1992 list of threatened species, our current list of 50 overabundant 
species carries no legal status and, consequently, they are relatively neglected. 
Nevertheless, overabundant species demand attention in a wildlife management 
framework comparable in its rigour, management tools, ethical procedures and raised 
public awareness to that for threatened species.  
 
Considerations in the development of a wildlife management framework for 
overabundant native vertebrates 
 
In any framework to manage overabundant native vertebrates, there is a number of 
issues to consider: wildlife management actions; type, scale and severity of impact; 
scientific uncertainty; defining and listing overabundant species; responsibility for the 
abatement of impacts and acceptable thresholds of impacts; ethics; and community 
participation. 
  
Wildlife management concentrates on taking actions at the level of populations and 
within the context of ecosystems, for which the goal might be to increase, decrease, 
harvest or monitor populations (Sinclair et al. 2006). Occasionally, however, 
troublesome animals may be singled out for management action, e. g. individual 
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Dingoes may be removed from a national park if they become too aggressive towards 
tourists (Burns 2006). Although our focus is on overabundant native vertebrates, 
deciding on the goal and the appropriate management options and actions could be the 
same process for managing all wildlife populations. Importantly, the framework that 
we propose is based on understanding the impact of overabundant native vertebrate 
populations on human values and the natural environment. 
 
Under the Threatened Species Conservation Act 1995, endangered populations of a 
species can be listed, regardless of whether that species is listed as threatened 
(vulnerable) or not in NSW. The process of recovering threatened species is occurring 
at the level of the population, for example, through priority sites for threat abatement, 
translocation, replicates for research treatments and habitat protection (Baker 2004). 
The same principle is being applied to most overabundant species, where s121 
licences are issued to control overabundant local or regional populations, not species 
throughout their entire range in NSW. The principle of managing for populations in 
an ecosystem context will need to apply to the management of all overabundant native 
vertebrate species in NSW. 
  
Detailed information about the type of the impact of an overabundant species is 
integral to the management of that impact. Our results show that overabundant native 
vertebrates impact in various ways on agriculture, in cities and suburbia and in rural 
ecosystems. Ecological traits apparent in these overabundant species often relate to 
diet and habitat. Examples are: the large predators of stock (e.g. corvids and eagles); 
large or abundant herbivores (e.g. kangaroos, cockatoos, emus) and frugivores (e.g. 
parrots, flying-foxes), which impact on agriculture; and wetland species (e.g. ducks), 
which interfere with irrigated crops. The type of the impact or potential impact of 
some overabundant species can be quite specific. For instance, around Sydney 
Airport, birds, especially Silver Gulls Larus novaehollandiae, are at risk of colliding 
with aircraft because of their abundance, flocking behaviour and flight paths. Silver 
Gulls also frequent garbage dumps on the NSW coast as well as drinking water 
storages, so there is a risk that this could lead to the contamination of the water (Smith 
and Carlisle 1993). Another type of impact occurs with overabundant native species 
when they cause a local ecological imbalance. The Australian endemic honeyeater 
genus Manorina provides some examples. The Bell Miner M. melanophrys is 
associated with the dieback of forest trees (BMAD.com.au accessed 28 April 2007). 
According to the website, Bell miner Associated Dieback (BMAD) is currently 
spreading rapidly through sclerophyll forests on public and private lands in New 
South Wales, and it is now of national significance because it is spreading through 
forest ecosystems throughout eastern Australia. The issue has an accompanying high 
media profile (Woodford 2006). Incidentally, this species is also considered to be a 
nuisance where its incessant early-morning calling near residential areas devalues real 
estate. Similarly, the Noisy Miner M. melanocephala is associated with dieback of 
trees in woodland areas (Catterall 2004). These two species establish colonies, which 
aggressively exclude the smaller insectivorous birds that would otherwise control 
insect infestations in trees. The rare Black-eared Miner M. melanotis is now 
threatened by hybridisation with the Yellow-throated Miner because the habitat loss 
and degradation affecting the Black-eared Miner is creating habitat suitable for 
invasion by the Yellow-throated Miner (Higgins et al. 2001). 
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The spatial scale of the impact of an overabundant native species will depend on its 
distribution. In our results, we list species which are abundant at the statewide scale. 
For overabundant species, we identified whether populations have an urban, local, 
regional or statewide impact. The risk of bird-strike to aeroplanes is confined to the 
local area around an airport, regardless of the species involved or their distribution. 
The impact of some bird and flying-fox species on orchards, and the impact of some 
birds on irrigated crops, was considered to have a regional affect on agriculture. The 
impact of kangaroos on agriculture was considered to be statewide, although there are 
some regions that are not included in the Kangaroo Management Program. During 
their breeding season, Australian Magpies Gymnorhina tibicen are aggressive to 
people throughout their range, which includes all of NSW (the policy on this subject 
can be found on 
www.nationalparks.nsw.gov.au/npws.nsf/Content/aggressive_birds_policy, site dated 
16 December 2004). Similarly, the widespread Welcome Swallow Hirundo neoxena 
causes fouling due to its habit of making nests in buildings. Both of these native birds 
are considered to be overabundant at the statewide scale. 
 
The severity of the impact of overabundant native vertebrates largely determines our 
response to them. The most severe impacts that people perceive are loss of human life 
and property. So, even though we have not listed snakes among the overabundant 
native vertebrates, we acknowledge that a s121 licence may be issued to kill 
individual snakes whenever they are found to be in close proximity to people because 
of the potential for a snake to inflict a fatal bite to a person. The probability of an 
aeroplane crashing due to bird-strike is low, but because there is the potential for 
large-scale loss of human life, major airports have bird hazard management plans, 
which include killing, frightening and discouraging birds in the local area. Where 
native vertebrates impact on the economic viability of agriculture, s121 licences are 
issued to kill them. At the other extreme, for people who are annoyed by the mess of a 
Brushtail Possum in their roof, they are usually restricted to removing the possum 
under licence; culling remains an option in an extreme circumstance (Matthews et al. 
2004). 
 
We chose an operational definition for overabundant native vertebrate species, i.e. 
those for which a s121 licence had been issued, or a species that was listed as 
unprotected in parts of the state. We acknowledge that there is uncertainty about the 
type, spatial scale and severity of the impact of the species, as well as variability in 
the human perception of it. For the best decisions about managing overabundant 
native vertebrates, we require information from the licences issued, including 
population data with error estimates, population monitoring and an evaluation of 
management programs. Species declared as regionally unprotected need to be 
included in a licensing system so that records can be kept of their impact, numbers 
culled and location. Each decision should become part of an adaptive management 
approach in which immediate responses to a pressing problem are made on available 
information, but modified over time as more scientific data become available through 
ongoing research or observation. In contrast, an alien invasive species such as the 
Cane Toad Bufo marinus will be considered a pest anywhere, even if its numbers are 
as low as one individual in any particular location. This simply highlights the 
difficulty of recognising when a native species has crossed a threshold to being 
overabundant. For now, we can manage with the utility of our definition of 
overabundant native vertebrates in NSW. 
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Some of the uncertainty that related to the species being listed as overabundant, and 
their impacts, could be addressed by changes to the procedures related to the issuing 
of s121 licences. These changes would include information on tolerable thresholds of 
impacts and the identification of the parties responsible for abating the impacts. This 
information is well articulated in a few of the big-issue plans, such as the Kangaroo 
Management Program, the Sydney Airport Corporation Limited Bird Hazard 
Management Plan (http://www.sydneyairport.com.au/NR/rdonlyres/B0FE025D-9440-
4B54-A1AD-95C0E1A4E4DE/0/SydAir_Enviro_Append.pdf , and 
http://www.sydneyairport.com.au/NR/rdonlyres/79BFFBEE-C826-4B7F-A565-
910C4D5E9CA3/0/14_Air_Pro.pdf, accessed 10 March 2007), which deals mainly 
with native species, but includes alien species such as the Common Starling Sturnus 
vulgaris, as well as the Deer Management Plan 2005-2008 for Royal National Park 
and NPWS Parks and Reserves in the Sydney South Region 
(www.nationalparks.nsw.gov.au/PDFs/RoyalNP_Deer_Management_Plan_2005_App
roved.pdf). This plan deals entirely with the alien Rusa Deer Cervus timorensis, but it 
serves as one model for how to arrive at a management plan for a conspicuous 
vertebrate species. 
 
The same ethical principles should be used to manage the full spectrum of fauna, from 
rare and threatened to abundant and overabundant, although the management actions 
are likely to differ widely. To date, a primary means of managing overabundant native 
vertebrates has been to control them, i.e. reduce the numbers of animals, and this 
remains contentious. One line of argument holds that no native species is a pest. 
Animals Australia uses the term “mislocated” (simply born at the wrong place at the 
wrong time) to avoid value-laden words such as pest, vermin and feral (Oogjies 
1999). This is an unusual view, which carries little weight across much of rural 
Australia, but it is a suitable subject for ethical debate in the broader context of 
wildlife management (Mellor and Monamy 1999). Marks (1999) posed the question in 
the title of his paper: “Ethical issues in vertebrate pest management: can we balance 
the welfare of individuals and ecosystems?” He illustrated this problem aptly with the 
example of the Parma Wallaby Macropus parma. Foresters in New Zealand were 
attempting to eliminate populations of this exotic wallaby in the 1960s when it was 
presumed to be extinct in Australia. It was not extinct, as subsequent research showed, 
but it is a threatened species in NSW. Laslett (1999) pointed to the difficult problem 
of an introduced population of Koalas Phascolarctos cinereus on Kangaroo Island in 
South Australia. The problem was overbrowsing of preferred food trees and, in 1996 a 
government task force recommended culling this expanding population. Oogjies, 
Marks and Laslett raised the issues in the context of the ethics of research on wildlife 
(Mellor and Monamy 1999), but these issues also belong to the broader national 
discussion of animal welfare in relation to managing overabundant native vertebrates. 
Another line of argument is that, ecologically, no native species is ever overabundant 
in its native ecosystem. Increases and high abundance in populations of native 
animals occurs naturally, for example, plagues of the Long-haired Rat Rattus 
villosissimus following high rainfall in central Australia. 
  
The Australian Animal Welfare Strategy (AAWS) reflects years of debate in the 
community about animal welfare. It is instructive to look at its brief to gain an idea of 
current thinking on the subject. Jointly developed by national, state and territory 
governments, industry and the community, the AAWS is coordinated by Product 
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Integrity, Animal and Plant Health in the Australian Government Department of 
Agriculture Fisheries and Forestry on behalf of the Primary Industries Standing 
Committee (Commonwealth of Australia 2005) (www.daff.gov.au/aaws, accessed 
19.9.06). It was “developed to provide the national and international communities 
with an appreciation of animal welfare arrangements in Australia and to outline 
directions for future improvements in the welfare of animals”. Among other things, it 
aims to: “Promote the development and use of humane and effective methods to 
control pest animals in Australia”; and to “Promote acceptable animal welfare 
practices in the care and management of Australia’s wildlife”. It covers the care, uses 
and direct and indirect impacts of human activity on all sentient species of animals in 
Australia, including those used in research and teaching, those used for the production 
of food and fibre and other products, companion and guide animals, animals used for 
recreation, entertainment and display, native and introduced wildlife, and feral (i.e. 
alien invasive) animals. 
 
The Strategy notes that animal welfare is a complex issue, which requires 
consideration of both science and ethics. It recognises that decisions about animal 
welfare are influenced by “cultural, social, economic and occupational health and 
safety considerations”. The AAWS also states that: “All animals have intrinsic value. 
The Australian approach to animal welfare requires that animals under human care or 
influence are healthy, properly fed and comfortable and that efforts are made to 
improve their well-being and living conditions. In addition, there is a responsibility to 
ensure that animals which require veterinary treatment receive it and that if animals 
are to be destroyed, it is done humanely”. However, the AAWS notes that: “This 
responsibility towards animals does not necessarily extend to intervention in the 
management of individual wild animals and their populations, in which animals suffer 
or die as part of natural processes”. We recognise that this applies to bushfires, 
droughts and floods. While they remain of great importance as a wildlife management 
issue, the plight of individual animals is only a peripheral welfare issue for the 
community and wildlife management agencies. 
 
In relation to a threatened species, the care of individual animals is usually a 
necessary part of management because each individual matters in a population of so 
few animals. In this context, it is population management that is driving the concern, 
and compliance with the thrust of AAWS, or any state legislation, is easy by default. 
By comparison, the management of populations that are overabundant is far more 
difficult, even though the principle is the same, i.e. manipulating numbers to attain a 
certain goal. 
  
National policies and state legislation and policies provide for the ethical treatment of 
animals used in research and teaching. The NSW Animal Research Act 1985 is the 
primary means of dealing with the conflict on the matter of the use of animals in 
research. That conflict is centred on the animal protection movement, which occupies 
a political continuum of Animal Rights, Animal Liberation, to Animal Welfare. The 
animal welfare view is that it is legitimate to use nonhuman animals as a resource, so 
long as that use is “necessary” and the suffering caused to the animal is “minimised”. 
A national advisory body, ANZCCART, defines its role as providing “leadership in 
developing community consensus on ethical, social and scientific issues relating to the 
use of animals in research and teaching”. Rose (1998) drew the attention of zoologists 
to the implication of this approach, and Rose (2003) identified that, “ultimately, it is 
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the responsibility of the practitioners to embrace the principles and spirit of the 
Australian code of practice for the care and use of animals for scientific purposes, 
and to demonstrate their commitment, not just by participation in the process but by 
leadership”. It is that call for leadership that helped initiate this paper on an ethical 
approach to wildlife management policies and procedures for overabundant native 
vertebrates. 
 
Recher (2004) looked at the numbers of native birds increasing and decreasing in a 
city environment and, like Catterall (2004), used neutral ecological terms to describe 
the changes. Indeed, the management of populations of native species in urban areas 
raises new ethical issues and there is an increasingly strong case that urban wildlife 
needs its own wildlife management strategies, including an urban wildlife ethical code 
(Lunney and Burgin 2004). This is consistent with the approach being advocated in 
this paper, namely to manage populations in a particular context, not just on a species 
basis. 
 
The debate about the role of ethics in conservation biology continues without clear 
resolution. Van Houten (2006) considers that most scientists take ethical arguments 
for conservation as a given, and focus on scientific or economic questions. 
Conservation, contends Van Houten, needs a cultural legitimacy that brings about 
changes in human behaviour. Such a vision, argues Van Houten, does not provide a 
straight path to easy answers, but is more like a description of ethics estranged from 
conservation science. That this debate remains at this uneasy stage helps explain why 
some of the tough wildlife management decisions are being addressed on a piecemeal 
basis or remain contested in the broader community or worse, take wildlife managers 
by surprise.  
 
A framework to manage overabundant native vertebrates 
 
A framework to manage overabundant native vertebrates in NSW needs four essential 
components. It must (1) rely on continuation of regulation through s121 of the 
National Parks and Wildlife Act 1974, (2) use a planning approach based on science 
and community participation to manage wildlife populations in the context of their 
environment – both natural and anthropogenic (3) focus on identifying and managing 
impacts to acceptable thresholds, and (4) involve ethical considerations. The 
framework needs to build on, and strive for, logical consistency among existing 
approaches to the spectrum of management issues for vertebrates, whether native or 
alien, abundant or rare, threatened or overabundant, invasive, benign or pest.  
 
Planning approach 
 
To achieve both scientific rigour and community support for managing overabundant 
native vertebrates requires a transparent planning process. This has been achieved for 
some species (e. g. aggressive birds such as Australian Magpies; 
http://www.nationalparks.nsw.gov.au/PDFs/Policy_on_Management_of_Aggressive_
Native_Birds.pdf). Although it deals with a single alien species in a local area, the 
Deer Management Plan 2005-2008 for Royal National Park and NPWS Parks and 
Reserves in the Sydney South Region provides an example of rigorous planning. It was 
based on the best available science to describe the impacts of the deer and justify 
reducing the population. In this way, it was similar to the process of the preliminary 



CSU Research Output 
http://researchoutput.csu.edu.au 

15

and final determinations used by the NSW Scientific Committee to list threatened 
species under the Threatened Species Conservation Act 1995. 
 
The threatened species Acts in NSW have specified the establishment of an 
independent scientific committee to determine which species, populations and 
ecological communities, are placed on the schedules. This process also includes a 
period of public discussion and submissions prior to the final determination. A similar 
procedure for recognising and listing overabundant native species could be adopted. 
Following the decision to list an overabundant native vertebrate, an appropriate 
management plan would need to be developed; in some cases this could be a 
population management plan with similar features to a threatened species recovery 
plan. Recovering populations of threatened species is not just a matter of breeding and 
releasing animals; the causes of decline must be addressed and measures taken to 
achieve a long-term or permanent increase in population size. Similarly, dealing with 
overabundant populations is not just a matter of endlessly culling; an assessment of 
the current population size, cause of increase and identified issues (e.g. eating crops, 
annoying people), and management tools used to resolve the issue (e.g. culling, 
limiting the species’ access to resources, public education, research and monitoring) 
must be used. An important aspect of planning is public education about the 
overabundant species and the perceptions of its impacts. If culling is to be used, plans 
should incorporate a clear statement on when culling is appropriate and how it should 
be carried out and monitored.  
 
Thresholds of impact 
 
To abate the key threatening processes to biodiversity listed under the Threatened 
Species Conservation Act 1995 , Threat Abatement Plans (e. g. for Predation by the 
red fox; 
www.nationalparks.nsw.gov.au/npws.nsf/Content/Predation+by+the+red+fox+-
+final+threat+abatement+plan) aim to reduce the threat to identified populations of 
threatened species and measure their recovery. Similarly, management planning for 
overabundant native vertebrates needs to identify the impacts and manage them down 
to a tolerable level. In effect, both could be called wildlife management plans, but 
such plans are scarce. A common thread is that they all need to be underpinned by 
long-term research that continues after the plan is implemented to determine whether 
the plan is achieving its goals and how it might be modified in the light of new 
information. 
 
Ethical considerations 
 
The following points are provided to assist in establishing a framework to determine 
the ground rules for ethical decision-making and review of managing native 
vertebrate fauna. We have also drawn from the considerable body of current thinking 
and writing on the website of the Eco-ethics International Union (www.eeiu.org) to 
produce the following list: 
 
Humane treatment. The humane treatment of individual animals is mandatory in all 
plans to address the impacts of overabundant native vertebrates. There is national 
guidance through the Australian Animal Welfare Strategy (AAWS), and it is 
recognised that native animals are covered in NSW by the Prevention of Cruelty to 
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Animals Act 1979. We can see that there is much merit in constructing a committee 
that parallels the Animal Ethics Committee procedure for animals in research and 
propose that such a formal procedure be adopted. This would eliminate the need to re-
invent committees to work on such issues as deer in Royal National Park and the 
guidelines on kangaroo shooting, contained within the Draft New South Wales 
Kangaroo Management Plan 2007 – 2011 
(http://www.nationalparks.nsw.gov.au/PDFs/Draft_KMP_07_11.pdf. accessed 
11.3.07). Separate guidelines need to be prepared to deal with all species, or groups of 
species, to address the circumstances in which wildlife managers need to act. For 
example, Waples and Stagoll (1997) addressed the underlying ethics when marine 
mammals were to be released from captivity. Their analytical and philosophical 
approach demonstrates that humane treatment needs to be included in this particular 
management issue. This detail is imperative, and we point out here specific guides or 
plans that can be achieved through ethically-based guidelines for the treatment of 
wildlife that can be used to supplement AEC procedures and the AAWS strategy. A 
central point that this example also demonstrates it that the articulation of the 
management goals are critical to developing a consistent and coherent ethical 
framework. 
 
Responsibility for damages: Who is responsible for the damages caused by native 
species, and who is liable for the responsibility of preparing management plans, 
including counts of animal numbers. We note that a decision to adopt a management 
option that involves a commercial harvest of a population carries its own ethical 
implications. They have been addressed in the kangaroo management debates as well 
as in the broader philosophical issues of using native fauna to assist in its own 
survival (Archer 2002; Archer and Beale 2004; Grigg 2002; Lunney and Dickman 
2002). 
 
Population targets: These will be linked to population characteristics, such as 
population size, density, rate of increase or decrease. Currently, we consider 
environmental, economic and social criteria in wildlife management decisions. These 
seldom intersect with ethical considerations, and debate is needed on how best to 
incorporate ethical principles. We need to construct an ethical basis for deciding what 
the population targets will be when managing populations of overabundant native 
vertebrates. Further, at this point it is important to re-iterate that it is critical to 
articulate and agree upon the management goal before establishing an ethical 
framework for action. For example, if the primary aim is to maintain a viable 
population, then reducing a population by humane culling would be an appropriate 
measure because animals would be suffering from stress and competition over limited 
resources. 
 
Implementing reductions: What ethical principles should be followed in allocating 
responsibility among people, organisations, and governments at all levels to prevent 
economically intolerable impacts from overabundant populations of native species? 
This point may be seen as the converse of allocating responsibility to increase 
populations of species that are moving towards extinction. 
 
Cost to national and state economies: The cost associated with assessing populations 
of native species is commonly used, or simply implied, as the justification for 
delaying or minimising management actions. Wildlife management does carry an 
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economic cost, e.g. more staff, long-term field programs, but not addressing the 
problems also carries the ethical cost of inaction. The path advocated here is to look at 
the matter of wildlife management with the same rigour that is now applied to 
threatened species, such as undertake a systematic investigation of all species to 
identify possible overabundant species, then research the populations and prepare 
wildlife management plans for those species for which management action is 
required, including the issuing of s121 licences. 
 
Responsibility to act: The perceived need to act when confronted with problem 
species, independently of the inaction, or even hostility, of others, is an ethical issue. 
The ethical choice arises from the need to distinguish between the position taken by 
animal rights groups, which argue that no killing is justified, and the animal welfare 
world, as embodied in the current NSW legislation and the AAWS on this subject. 
The animal rights philosophy does not address all the issues faced by the state, and its 
wildlife management agencies in particular. Inaction may appease the rights lobby, 
and keep difficult decisions out of the media, but the responsibility to act remains. It 
is this ethical debate, and the poor training of biologists, wildlife managers and policy 
makers to engage in it, that can paralyse our sense of responsibility to act. The 
responsibility lies with wildlife management agencies to recognise overabundance 
and the perception of overabundance as an urgent issue to address in the ethical 
debate.  
 
Procedural fairness: What principles of procedural justice should be followed to 
assure fair representation in decision-making? English recommended a procedure of 
consultation for feral horse control that has much merit 
(http://www.nationalparks.nsw.gov.au/npws.nsf/content/english+reports+on+feral+ho
rse+management+in+national+parks+and+reserves, accessed 9.10.05). It can be seen 
as a re-invention of the structure of an Animal Ethics Committee (AEC) under the 
NSW Animal Research Act 1985, which has proved to be an effective means of 
dealing with the broad reach of the conflicts in this realm. AECs have the benefit of 
being able to draw on a national well-tested code, the Australian code of practice for 
the care and use of animals for scientific purposes (Australian Government 7th 
edition 2004). Further, the national animal welfare strategy announced on 14 October 
2005 provides a much-needed guide (www.daff.gov.au/aaws, accessed 19.9.06). It 
needs to be noted that it is a guide rather than a prescription for dealing with native 
vertebrate pests in NSW. It uses, but does not define, the term “pest”, and it provides 
no guide for distinguishing an abundant from an overabundant native vertebrate. The 
role of the wildlife manager is an essential component in applying any such guides to 
the practical matters associated with s121 licences issued to control a population of a 
native vertebrate. 
 
Regulation 
 
Regulation, including the provision of licences under s121 of the National Parks and 
Wildlife Act 1974, deal with overabundant native vertebrates and provide a record of 
the native vertebrate species which are overabundant in NSW. The record keeping 
should be expanded to include the following minimum information: geographic extent 
and numbers of the population/s to be controlled; type, scale and severity of impact; 
relevant ecological information on the population/s to be controlled; methods of 
control to reduce the impact; parties responsible for the controls; number/s of animals 



CSU Research Output 
http://researchoutput.csu.edu.au 

18

to controlled, over what time period; tolerable thresholds of impacts; planning 
approach.  
 
Licensing and regulation are useful tools in managing overabundant populations. By 
keeping proper records, and assessing them, we have a much better overall picture of 
wildlife issues on a regional and statewide basis. However, currently we do not have 
these records available centrally for that kind of assessment. An upgraded licensing 
system will rectify this limitation. Also, licensed harm (i.e including hunt, shoot, 
poison, net, snare, spear, pursue, capture, trap, injure or kill) is not the only 
management tool that should be used to manage overabundant wildlife. This is why 
the ‘recovery plan’ approach is so useful, in the same way that groups of experts get 
together to work out what causes a species to become threatened, and then work out 
strategies to stop or reverse that trend. The same should apply with overabundant 
native vertebrates, i.e. those native species that some people call “pests”. It is 
necessary to work out why they have become overabundant, and strategies to reduce 
populations or reduce their impacts, such as culling will be one, but there are many 
others. The general point that emerges here is that reliance on regulation and licensed 
harm is too limited to be a sufficient basis for managing wildlife. The approach 
advocated in this paper is the ‘toolkit’ approach, one that is problem oriented, and is 
ecological and ethical in its framing.  
 
Annual or regular appraisals of wildlife licence records would provide a more cogent 
list of overabundant species, identify regional vs state-wide issues and assist more 
with an ecological approach to wildlife management in addition to its traditional role 
of law enforcement. A central coordination role gives consistency of management 
approaches across the state by providing advice, guidelines and policies. This could 
be supplemented by appointing an expert panel to ratify the list and advise on matters 
related to the overabundant species, somewhat akin to the role of the NSW Scientific 
Committee in making determinations to list threatened species. 
 
Concluding remarks 
 
The list of overabundant species in Table 2 is the first attempt in NSW to provide 
such a list. It reflects an action list, but here it is presented as a tool to provoke 
thinking. It shows the magnitude of the issue, the range of taxa involved, and provides 
a basis for making decisions to develop criteria to be consistent in the identification 
and ranking of overabundant populations/species, and to develop a more ecologically-
useful recording system of decisions by species, area, number and time, with a follow 
up as to what was achieved. This matter of monitoring of populations for change is as 
important for overabundant species as it is for threatened species. In broadening the 
debate, we can contribute to international thinking about overabundance, including a 
recognition that threatened species populations can be stable or increasing (Gigon et 
al. 2000). These are basic tools of adaptive management that will be needed as this 
issue gains in importance in contemporary wildlife management strategies.  
 
At a forum held by Royal Zoological Society (RZS) of New South Wales in 2003, it 
became evident that viewing the currently listed threatened species in isolation from 
other native species was blinkered (Hutchings et al. 2004).  The major environmental 
factors, such as land clearing, that have pushed some species towards extinction while 
favouring others, have been the same for all species.  The problem of how to manage 
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native species that are perceived to be overabundant in a local area is as conceptually 
demanding as identifying and rescuing a species lurching towards extinction.  
Consequently, the 2005 RZS forum on the zoology of overabundance was conceived 
to expand the popular, but narrow, focus on threatened species to include 
overabundant native species which, with rare exception (Grey-headed Flying-foxes), 
are not threatened species. Whether a species is rare or abundant, the populations of 
all species are part of our collective responsibility in managing the state’s wildlife. 
We also note that high levels of abundance do not necessarily lead to overabundance 
or pest status, and the list of pest native species is specific to a location and a time, 
and human perception is a key component in formally identifying a pest. We have 
also identified a possible basis for an ethical code for action and pointed to the matter 
of the importance of managing all wildlife in a balanced way and not hiving off 
groups of species to tackle in isolation. The framework we have proposed to manage 
overabundant native vertebrates in NSW will require resources to implement. 
However, a more thorough treatment of the issue is inevitable because of increasing 
community interest and engagement in contemporary wildlife management decisions. 
It is a subject that deserves more research, more commitment and more bold thinking.  
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Table 1. Native mammal, bird, reptile and frog species of New South Wales 
identified as abundant.  
 
MAMMALS Common name 
Hydromys chrysogaster      Water Rat 
Rattus sordidus            Canefield Rat 
BIRDS  
GALLIFORMES  
Coturnix pectoralis Stubble Quail 
Coturnix ypsilophora Brown Quail 
ANSERIFORMES  
PROCELLARIIFORMES  
Puffinus gavia Fluttering Shearwater 
CICONIIFORMES  
Threskiornis spinicollis Straw-necked Ibis 
FALCONIFORMES  
Elanus axillaris Black-shouldered Kite 
Milvus migrans Black Kite 
Falco berigora Brown Falcon 
Falco cenchroides Nankeen Kestrel 
GRUIFORMES  
Fulica atra Eurasian Coot 
TURNICIFORMES  
Turnix velox Little Button-quail 
CHARADRIIFORMES  
Vanellus tricolor Banded Lapwing 
COLUMBIFORMES  
Ocyphaps lophotes Crested Pigeon 
PSITTACIFORMES  
Barnardius zonarius Australian Ringneck 
CUCULIFORMES  
Cuculus pallidus Pallid Cuckoo 
Cacomantis variolosus Brush Cuckoo 
Cacomantis flabelliformis  Fan-tailed Cuckoo 
STRIGIFORMES  
Ninox novaeseelandiae Southern Boobook 
Tyto alba Barn Owl 
CAPRIMULGIFORMES  
Podargus strigoides Tawny Frogmouth 
Aegotheles cristatus Australian Owlet-nightjar 
APODIFORMES  
Hirundapus caudacutus White-throated Needletail 
CORACIIFORMES  
Dacelo novaeguineae Laughing Kookaburra 
Todiramphus sanctus Sacred Kingfisher 
Merops ornatus Rainbow Bee-eater 
Eurystomus orientalis Dollarbird 
PASSERIFORMES  
Acanthiza apicalis Inland Thornbill 
Acanthiza chrysorrhoa Yellow-rumped Thornbill 
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Acanthiza lineata Striated Thornbill 
Acanthiza nana Yellow Thornbill 
Acanthiza pusilla Brown Thornbill 
Acanthiza reguloides Buffed-rumped Thornbill 
Acanthiza uropygialis Chestnut-rumped Thornbill 
Acanthorhynchus tenuirostris Eastern Spinebill 
Acrocephalus stentoreus Clamorous Reed-Warbler 
Anthochaera carunculata Red Wattlebird 
Anthochaera chrysoptera Little Wattlebird 
Anthus novaeseelandiae Richard’s Pipit 
Aphelocephala leucopsis Southern Whiteface 
Artamus cinereus Black-faced Woodswallow 
Artamus cyanopterus Dusky Woodswallow 
Artamus superciliosus White-browed 

Woodswallow 
Climacteris erythrops Red-browed Treecreeper 
Climacteris picumnus Brown Treecreeper 
Colluricincla harmonica Grey Shrike-thrush 
Cormobates leucophaeus White-throated Treecreeper 
Cracticus nigrogularis Pied Butcherbird 
Cracticus torquatus Grey Butcherbird 
Daphoenositta chrysoptera Varied Sittella 
Dicaeum hirundinaceum Mistletoebird 
Entomyzon cyanotis Blue-faced Honeyeater 
Eopsaltria australis Eastern Yellow Robin 
Gerygone mouki Brown Gerygone 
Grallina cyanoleuca Magpie-lark 
Lichenostomus chrysops Yellow-faced Honeyeater 
Lichenostomus leucotis White-eared Honeyeater 
Lichenostomus melanops Yellow-tufted Honeyeater 
Lichenostomus ornatus Yellow-plumed Honeyeater 
Lichenostomus penicillatus White-plumed Honeyeater 
Lichenostomus virescens Singing Honeyeater 
Lichmera indistincta Brown Honeyeater  
Malurus cyaneus Superb Fairy-wren 
Malurus lamberti Variegated Fairy-wren 
Malurus leucopterus White-winged Fairy-wren 
Malurus splendens Splendid Fairy-wren 
Manorina flavigula Yellow-throated Miner 
Meliphaga lewinii Lewin’s Honeyeater 
Melithreptus albogularis White-throated Honeyeater 
Melithreptus brevirostris Brown-headed Honeyeater 
Melithreptus lunatus White-naped Honeyeater 
Menura novaehollandiae Superb Lyrebird 
Microeca fascinans Jacky Winter 
Myzomela sanguinolenta Scarlet Honeyeater 
Neochmia temporalis Red-browed Finch 
Oriolus sagittatus Olive-backed Oriole 
Pachycephala pectoralis Golden Whistler 
Pachycephala rufiventris Rufous Whistler 
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Pardalotus punctatus Spotted Pardalote 
Petroica goodenovii Red-capped Robin 
Philemon citreogularis Little Friarbird 
Philemon corniculatus Noisy Friarbird 
Phylidonyris albifronsmelanops White-fronted Honeyeater 
Phylidonyris nigra White-cheeked Honeyeater 
Phylidonyris novaehollandiae New Holland Honeyeater 
Plectorhyncha lanceolata Striped Honeyeater 
Pomatostomus superciliosus White-browed Babbler 
Pomatostomus temporalis Grey-crowned Babbler 
Psophodes olivaceus Eastern Whipbird 
Ptilonorhynchus violaceus Satin Bowerbird 
Rhipidura rufifrons Rufous Fantail 
Rhipidura fuliginosa Grey Fantail 
Rhipidura leucophrys Willie Wagtail 
Sericornis citreogularis Yellow-throated Scrubwren 
Sericornis frontalis White-browed Scrubwren 
Sericornis magnirostris Large-billed Scrubwren 
Smicrornis brevirostris Weebill 
Taeniopygia bichenovii Double-barred Finch 
Taeniopygia guttata Zebra Finch 
REPTILES  
Anomalopus verreauxii       
Ctenotus brooksi            
Lampropholis guichenoti     
Morethia boulengeri         
Tiliqua multifasciata      Centralian Blue-tongued 

Lizard 
Tiliqua scincoides         Eastern or Common Blue-

tongued Lizard 
Physignathus lesueurii     Eastern Water Dragon 
Varanus varius             Lace Monitor 
Pseudonaja textilis        Eastern Brown Snake 
AMPHIBIANS  
Limnodynastes peronii       
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Table 2. Overabundant mammal, bird, reptile and frog species in New South 
Wales. The column headed “Abundant” refers simply to whether the species was 
regarded as having >100,000 individuals in Table 1 of Lunney et al.(2000). The scale 
of the impact was classified as urban, local, regional or statewide and the type of the 
impact was classified as ecological, nuisance, aggression, fouling (including water 
supplies), aeroplane hazard, predation of stock or negative impact on irrigated lands, 
orchards or other agriculture. It does not include the Swamphen which is listed as 
unprotected in rural NSW, and thus s121 licences are not issued. 
 
MAMMALS Common name  Abundant 

yes/no 
Impact 

Macropus fuliginosus       Western Grey 
Kangaroo 

y Statewide 
agriculture 

Macropus giganteus         Eastern Grey 
Kangaroo 

y Statewide 
agriculture 

Macropus rufus             Red Kangaroo y Statewide 
agriculture 

Vombatus ursinus      Common Wombat n Local agriculture 
Macropus robustus Euro n Statewide 

agriculture 
Macropus rufogriseus            Red-necked Wallaby n Local agriculture
Wallabia bicolor Swamp Wallaby n Local agriculture
Pteropus scapulatus Little Red Flying-fox n Regional 

orchards 
Pteropus alecto Black Flying-fox n Regional 

orchards  
Pteropus poliocephlus Grey-headed Flying-

fox 
n Regional 

orchards  
Trichosurus vulpecula Common Brushtail 

Possum 
n Regional 

nuisance  
BIRDS    
STRUTHIONIFORMES    
Dromaius novaehollandiae 
 

Emu n Regional 
agriculture  

ANSERIFORMES    
Cygnus atratus Black Swan n Regional 

agriculture  
Tadorna tadornoides 
 

Australian Shelduck n Regional 
agriculture 

Chenonetta jubata 
 

Australian Wood 
Duck 

y Regional 
agriculture and 
local fouling 

Anas superciliosa 
 

Pacific Black Duck y Regional 
agriculture 

Anas rhynchotis 
 

Australasian 
Shoveler 

n Regional 
agriculture 

Anas gracilis 
 

Grey Teal ? Regional 
agriculture 

Anas castanea 
 

Chestnut Teal n Regional 
agriculture 
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Malacorhynchus 
membranaceus 

Pink-eared Duck n Regional 
agriculture 

Aythya australis 
 

Hardhead n Regional 
agriculture 

PELECANIFORMES    
Pelecanus conspicillatus 
 

Australian Pelican n Local aeroplane 
hazard, 
aggression and 
fouling 

CICONIIFORMES    
Threskiornis molucca 
 

Australian White Ibis y Local aeroplane 
hazard, 
aggression and 
fouling 

FALCONIFORMES    
Aquila audax 
 

Wedge-tailed Eagle n Regional 
predation of 
stock 

CHARADRIIFORMES    
Vanellus miles 
 

Masked Lapwing y Local nuisance 
and statewide 
aggression 

Larus novaehollandiae 
 

Silver Gull n Local aeroplane 
hazard, 
aggression and 
fouling,  

PSITTACIFORMES    
Cacatua roseicapilla 
 

Galah y Regional 
agriculture 

Cacatua sanguinea 
 

Little Corella n Regional 
agriculture 

Cacatua galerita 
 

Sulphur-crested 
Cockatoo 

y Regional 
agriculture, 
urban nuisance 

Trichoglossus haematodus 
 

Rainbow Lorikeet n Regional 
orchards 

Trichoglossus 
chlorolepidotus 
 

Scaly-breasted 
Lorikeet 

n Regional 
orchards 

Glossopsitta concinna 
 

Musk Lorikeet n Regional 
orchards 

Glossopsitta pusilla 
 

Little Lorikeet n Regional 
orchards 

Alisterus scapularis 
 

Australian King-
Parrot 

n Regional 
orchards 

Platycercus elegans 
 

Crimson Rosella n Regional 
orchards 

Platycercus eximius 
 

Eastern Rosella n Regional 
orchards 

CUCULIFORMES    
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Eudynamys scolopacea 
 

Common Koel n Urban nuisance 

PASSERIFORMES    
Corvus bennetti Little Crow n Regional 

predation of 
stock 

Corvus coronoides 
 

Australian Raven y Regional 
predation of 
stock, urban 
nuisance 
 

Corvus mellori 
 

Little Raven n Regional 
predation of 
stock, urban 
nuisance 

Gymnorhina tibicen Australian Magpie y Statewide 
aggression 

Hirundo ariel 
 

Fairy Martin ? Local fouling 

Hirundo neoxena 
 

Welcome Swallow y Statewide 
fouling 

Hirundo nigricans 
 

Tree Martin ? Local fouling 

Manorina melanocephala Noisy Miner y Regional 
ecological 

Manorina melanophrys 
 

Bell Miner y Regional 
ecological, local 
nuisance 

Sphecotheres viridis Figbird y Local orchards 
Strepera graculina 
 

Pied Currawong n Regional 
ecological, local 
orchards 

Zosterops lateralis 
 

Silvereye y Local orchards 

REPTILES    
nil    
AMPHIBIANS    
Nil 
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Figure 1. Ecological attributes of birds in New South Wales that are a management 
issue (n = 37), have increasing populations (n = 260), have increasing populations and 
are abundant (population size >100,000 individuals) (n = 96) compared with all birds 
(n = 469). a) habitat; b) region; c) diet; d) weight; e) habit. 
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