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Abstract 
 
The available data for koala populations across their natural range were combined to generate 
estimates of the decline experienced over the period 1990 to 2010 by the national koala population 
and, separately, the combined Queensland, New South Wales and Australian Capital Territory 
population.  The timeframe corresponds approximately to three koala generations, as stipulated under 
listing criterion 1A2. The critical question is the level of confidence with which the decline can be 
judged to be less or greater than the threshold of ≥30% stipulated under criterion 1A2. The parameters 
of greatest uncertainty are the size of the Queensland population in 1990 and rate of subsequent 
decline, particularly in inland bioregions, and the size of the Victorian population. Models were run in 
which these uncertain variables were varied across the full range of potential feasible values to 
examine how they influence the ability to determine whether the national or the combined 
Queensland, New South Wales and Australian Capital Territory population koala populations have 
experienced a decline ≥30%. To examine the influence of uncertainty in trends in the Queensland 
population, the trends in inland bioregions were modelled as a proportion of the known Mulga Lands 
decline (known to be 80%). At the national scale the decline is likely to be close to the 30% threshold, 
but uncertainty remains about whether the decline is less than, or greater than, the threshold. For the 
combined Queensland, New South Wales and Australian Capital Territory population, the decline 
exceeds the 30% listing threshold under most plausible scenarios.  
 
Introduction 
 
The September 2010 advice of the Threatened Species Scientific Committee (TSSC) to the Minister 
on the eligibility of the koala for inclusion on the threatened species list under the Environmental 
Protection and Biodiversity Conservation Act (1999)(EPBC Act) concluded that there was evidence 
of a “marked decline” in the national population and that the koala was “potentially eligible” for 
listing. However the 2010 advice recommended against listing because of uncertainty in the estimates 
of population size and trends for significant parts of the koala’s range, particularly inland Queensland 
and Victoria.  
 
Detail on the available population data are provided in the TSSC’s 2010 listing advice and the update 
paper (Attachment M) however a brief summary here provides some context for the uncertainty 
around population estimates: 
 
In South Australia, the majority of koalas are the result of introductions, principally of Victorian 
koalas. The key conservation concern with koalas in South Australia is the damage to habitat from 
overbrowsing due to expanding koala populations. Population estimation has thus focussed on the size 
of the Kangaroo Island population where significant habitat damage was recorded as early as the 
1960s. Nevertheless, no island-wide quantitative survery was undertaken until 2000/01. A 
contraception and translocation program commenced on the island in 1997 and subsequent population 
estimates have been made to track its effectiveness. Koala populations around the Adelaide Hills and 
other mainland South Australian sites have grown significantly and show signs of overabundance, but 
no quantitative surveys have been undertaken. 
 
Victoria’s focus is also on the conservation of habitat threatened by overbrowsing by koalas. The 
Victorian koala population was eliminated from many mainland sites which were subsequently re-
established via translocation from island populations. Several of these populations have become 
overabundant and management effort has concentrated on reducing or stabilising populations where 
this is feasible (e.g. French Island, Framlingham). Other populations such as the Strathbogie Ranges 
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and Cape Otway exhibit overbrowsing but are not amenable to direct management. Population 
estimates have been made in areas intensively managed, and at some smaller populations, but the 
populations of Strathbogie Ranges and Cape Otway have not been surveyed. The estimates of the 
Victorian koala population are thus reliant on extrapolation of koala densities across broad areas of 
habitat which are the source of considerable uncertainty. 
 
The koala populations of New South Wales are generally better known, but population surveys are not 
coordinated at a state scale, such that they are undertaken by a range of people or organisations for 
diverse purposes (e.g. preparation of Comprehensive Koala Plans of Management for local 
government, forestry, university projects, National Park management) which vary in timing and scale. 
While parts of New South Wales are not well surveyed, knowledge of habitat preferences, constraints 
on koala distribution and other ecological information can be used to infer the likely size of the state 
population. Nevertheless, there are significant uncertainties, such as the size of the Pilliga Forest koala 
population which was estimated in the 1990s to hold up to half of the state’s koalas, but has not been 
re-surveyed and has been subject to catastrophic wildfire and drought in the interim. 
 
The distribution of koalas in Queensland is vast, covering nine bioregions from the Wet Tropics to the 
semi-arid inland. However, surveys of density or population size have not been undertaken over most 
of this range. Extensive work has been undertaken in South East Queensland in response to the 
substantial decline recorded in urban koala populations and this provides a clear picture of the status 
of the koala within that region. Similarly, there are repeat bioregion-wide quantitative estimates of the 
koala population for the Mulga Lands bioregion in the south west that enable the population trend to 
be assessed. Elsewhere, there are good, repeat local scale data for a few sites within the Brigalow Belt 
Bioregion, such as Springsure, but it is difficult to extrapolate these to the bioregional scale. However, 
for the Einasleigh Uplands, Desert Uplands and Mitchell Grass Downs bioregions, and the coast north 
of the South Queensland bioregion, there are no data with which to evaluate trends. There are limited 
data on density within these sites but almost no repeat surveys at appropriate timescales such that 
determination of trends relies on inference based on adjacent bioregions. Given that the combined 
areas of these bioregions is in the hundreds of thousands of square kilometres, even low koala density 
equates to a substantial koala population. The absence of data for these bioregions is a substantial 
obstacle to the deliberations on the koala’s status.  
 
The Minister for Sustainability, Environment, Water, Population and Communities has not yet made a 
decision whether to accept the TSSC’s 2010 recommendation, and wishes to consider also the effect 
of new information provided in submissions to the senate inquiry into the status, health and 
sustainability of Australia's koala population 
(http://www.aph.gov.au/senate/committee/ec_ctte/koalas/index.htm). The senate inquiry’s final report 
was released on 22 September 2011.  
 
While significant new information has come to light, it has not removed the constraint of uncertainty 
in the estimates of the koala population. In fact, in the case of Victoria uncertainty about the size of 
the state population has increased, with the Victorian Department of Sustainability and Environment 
asserting that the Victorian koala population is “substantially larger” than the estimate used in the 
TSSC’s 2010 advice but is unable to provide any specific figure. Some indications of an approximate 
value have been given in informal discussion with DSE officers. 
 
The senate inquiry has recommended that the Minister ask the TSSC to reconsider its advice with 
respect to the national conservation status of the koala in light of the information provided to the 
senate inquiry.  
 
A separate recommendation of the senate inquiry is that the Minister “consider options to improve the 
conservation status of the diverse and rapidly declining koala populations in New South Wales and 
Queensland to ensure a nationally resilient population is maintained. These options include listing the 
koala as vulnerable under the EPBC Act in areas where populations have declined significantly or are 
at risk of doing so.” 
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The Minister has requested the TSSC’s advice with respect to the above recommendations.  
 
Given the constraint imposed in the previous deliberations by the uncertainty around estimates of 
population size, this document serves to provide an indication of the influence of that uncertainty on 
the listing decision. That is, it identifies the range of values for uncertain populations over which the 
national (or the combined Queensland, New South Wales and Australian Capital Territory) population 
exceeds the threshold for listing under criterion 1A21(Appendix 1). These calculated values can then 
be used in discussion of the range of plausible population sizes and trends to assess how much the 
uncertainty in these really acts as a constraint to the listing decision. The EPBC Act itself does not 
specify how precaution should be applied in decisions on addition of species to the threatened species 
lists. As the criteria used by the TSSC to make such assessments are based on those of the IUCN Red 
List criteria, this document relies on the IUCN Red List guidelines2

 
 for such guidance (Appendix 2). 

It should be noted that the focus of this document is to explore the mathematical consequences of 
different parameter values. It is not intended to be sufficient by itself to make the decision about the 
status of the koala. Some consideration is given here to the plausibility of different parameter values 
based on geography and ecology. However, this coverage is inadequate to understand the complex 
ecology of, and threats to, the koala across its range. This document should be considered in 
conjunction with the TSSC’s 2010 “Koala: Advice to the Minister for the Environment and Heritage 
from the Threatened Species Scientific Committee (the Committee) on Amendments to the list of 
Threatened Species under the Environment Protection and Biodiversity Conservation Act 1999 
(EPBC Act)” and the accompanying document “Update on information relating to status of the koala 
since listing advice provided to Minister on 30 September 2010 and incorporating outcomes of the 
senate inquiry.” The discussion herein does not represent the Threatened Species Scientific 
Committee’s opinion nor recommendation to the Minister.  
 
  

                                                           
1 Criterion 1A2 of the EPBC Act listing guidelines requires the demonstration of :An observed, estimated, 
inferred or suspected population size reduction over the last 10 years or three generations, whichever is the 
longer, where the reduction or its causes may not have ceased OR may not be understood OR may not be 
reversible, based on (and specifying) any of:  
(a) direct observation 
(b) an index of abundance appropriate to the taxon 
(c) a decline in area of occupancy, extent of occurrence and/or quality of habitat 
(d) actual or potential levels of exploitation 
(e) the effects of introduced taxa, hybridization, pathogens, pollutants, competitors or parasites. 
The relevant timeframe for koalas is approximately 20 years and the threshold for listing as vulnerable is a 
decline of ≥30% . 
2 Guidelines for Using the IUCN Red List Categories and Criteria  - 9.0 (Sept 2011) 
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Methods 
 
Basic Approach 
 
This document outlines the results of “what if” modelling of the effect of uncertainty in data on key 
koala populations on estimates of overall decline. The approach has been to: 

1. Create a spreadsheet that includes all available information on koala populations within each 
state at a spatial scale corresponding to the available information (published peer reviewed 
literature was used where possible). 

2. Use the spreadsheet to estimate aggregate population estimates in (approximately) 1990 and 
2010, corresponding to the stipulated 3 generation time period for observed, estimated, 
inferred or suspected decline under listing Criterion One.  

a. Note that this does not allow for evaluation of projected future decline as per Criteria 
1a3, 1a4. 

3. To evaluate decline (and sensitivity of that decline to uncertainty in estimates) estimates for 
which the values are accepted (e.g. published in peer reviewed journals) were kept consistent 
while varying, individually, the values over which there is greatest uncertainty. 

4. Develop tables of how the aggregate trends compares to the listing thresholds under different 
combinations of estimates at state scales. 

 
 Source data 

The original sources of these data are provided in the TSSC’s 2009 nomination to list the koala (Table 
2 of that document – Appendix 3 this document) with modifications as outlined below in response to 
consultation on the nomination, information provided to the senate inquiry and subsequent expert 
comment.   
 
For Queensland at 1990 there were quantitative estimates for only two bioregions: Mulga Lands 
(south western Queensland) and South East Queensland. For inland bioregions other than Mulga 
Lands there were only relatively small scale site-specific data or anecdotal information. The upper 
estimates of population for these inland bioregions were based on subtraction of the Mulga Lands and 
SE Queensland estimate from an upper bound estimate in the Queensland Nature Conservation 
(Koala) Conservation Plan 2006 and Management Program 2006-2016. The Lower bound was 
estimated by the area of Brigalow Belt habitat *0.005 koalas/ha plus areas of Einsaleigh Uplands, 
Desert Uplands and Mitchell Grass Downs habitats *0.001 koalas/ha). Both the upper and lower 
bounds have subsequently been revised upwards based on expert consultation on the nomination 
document. The modelling below uses estimates for the overall population size of Queensland of 
150,000 to 500,000. The subset of that range considered plausible is considered in the Discussion. 
 
There were few data on trends in inland Queensland bioregions save for Springsure and Tambo in the 
Brigalow Belt North bioregion. These data suggested severe declines (>95% at Springsure) but it was 
uncertain how this could be extrapolated to the remainder of the bioregion. Declines in other regions 
were inferred based on their being at the northern and/or western extremes of the koala’s Queensland 
range, observations of very low density (e.g. Tambo, Hughenden) and declared drought areas at the 
time. The rate of decline attributed to these areas was based on that of the Mulga Lands, but estimated 
to be somewhat less as Mulga Lands is at the extreme west of the range and of marginal quality. 
Given the dependence of the estimated size and trend in Queensland koala populations on this 
relationship with the Mulga Lands, and its influence on the estimated trends of national and the 
combined Queensland, New South Wales and Australian Capital Territory population, the relationship 
has been explicitly modelled below. That is, in each iteration it has been assumed that the decline in 
each of the inland bioregions (Mitchell Grass Downs, Brigalow Belt, Einasleigh Uplands, Desert 
Uplands) is the same proportion of the Mulga Lands decline, but that there has been no decline along 
the tropical coast.  
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The New South Wales koala population estimate was based on a series of population estimates for 
populations at local and regional scales. These included several populations along the northern and 
southern coasts. The very large Pilliga population (approx. 15,000) is particularly influential in New 
South Wales. Declines have been inferred for most north coast populations based on published 
modelling studies, a common suite of threats and anecdotal information from care groups. Anecdotal 
reports suggest a severe, but unquantified, decline in the Pilliga population. Based on submissions to 
the senate inquiry, the estimated New South Wales population used here is slightly larger than used in 
the 2010 advice. Nevertheless, because it also is only 6-7% of the national population and the decline 
is slightly greater than the 30% listing threshold under Criterion 1A2, New South Wales exerts little 
influence over estimates of the national trend. In all modelled scenarios the NSW population values 
used were: 1990 31,400 and 2010 21,000 (33% decline). 
 
The data for South Australia have been included in the modelling as per IUCN guidance that benign 
introductions outside the natural range should be included. The principal population for South 
Australia is Kangaroo Island, which had a peak population of some 27,000 but has been managed 
down to 13,660 as at 2010 to limit damage to habitat by overbrowsing. As for NSW, the South 
Australian data have little influence at the national scale because the population is small relative to the 
national population (6-10%) and because the managed decline is close to the vulnerable threshold. For 
all modelled scenarios the values used for South Australia were: 1990 32,000 2010 19,500 (39% 
decline).  
 
For Victoria, there are formal estimates for populations such as Mt Eccles and Framlingham but there 
are several large populations for which there are no formal estimates of population size available. The 
overall state estimate is thus reliant on the opinion of experts from the Victorian Department of 
Sustainability and Environment (DSE) on the amount of habitat in areas such as the Strathbogie 
Ranges and Cape Otway and the relationship between koala density and habitat quality in those areas. 
The formal DSE position at the senate inquiry was that the Victorian koala population was 
“substantially larger” than the estimate used in the TSSC’s 2010 listing advice but it was not 
quantified (subsequent informal input suggested some 200,000 koalas). Therefore, to cover the full 
range of feasible values, in the modelling below the range of estimates used is 150,000 to 300,000. 
Additionally, there are few data by which to discern a trend in the state population. The senate inquiry 
noted the exposure of some populations to predation by dogs, vehicle strike and other common 
threats, and the high mortality due to wildfire. Here, decline in the Victorian koala population of 
between 5 and 10% has been inferred. 
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Results  
National scale 
 
The national outcome is strongly contingent on the trend attributed to the inland Queensland 
bioregions, which is dampened by increasing the Victorian population estimate. A “best estimate” of 
the 1990 Queensland koala population size (295,000) was used and held constant while the effect of 
differing estimates of the decline in inland bioregions was varied (Table 1). As the estimates for the 
Victorian population increased, the decline necessary to reach the 30% threshold also increased, from 
32% to 48%. If the Queensland population is approximately 300,000, then unless the decline in all 
inland bioregions can confidently be considered to be approximately 50% or greater, uncertainty 
around the status of the koala at the national extent remains.  
 
Table 1. The effect of assuming that the declines in other inland Queensland bioregions are reflected 
in the decline demonstrated for the Mulga Lands bioregion.  

Assumes: Queensland 1990 population of 295,000 
Mulga Lands and SEQ populations known and kept consistent across models; 
No decline in the coastal northern bioregions; 
Declines in all other Queensland bioregions are a proportion of the Mulga Lands 
decline.  

Vulnerable: Criterion 1A2 
 

 
  

Size Victorian 
population  

150,000 200,000 250,000 300,000 
 

Proportion of 
Mulga Lands 
decline 
(absolute 
decline %) 

Rate of 
decline  

   

0 (0%) 17.9 16.9 16.0 15.3 
0.1 (8%) 21.0 19.7 18.7 17.8 
0.2 (16%) 24.2 22.6 21.3 20.2 
0.3 (24%) 27.3 25.5 23.9 22.6 
0.4 (32%) 30.5 28.3 26.6 25.0 
0.5 (40%) 33.6 31.2 29.2 27.5 
0.6 (48%) 36.8 34.1 31.8 29.9 
0.7 (56%) 39.9 36.9 34.4 32.3 
0.8 (64%) 43.1 39.8 37.1 34.8 
0.9 (72%) 46.2 42.7 39.7 37.2 
1.0 (80%) 49.4 45.5 42.3 39.6 
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The effect of varying estimates of the size of the Queensland population was then tested against a 
plausible range of estimates of the decline in inland Queensland bioregions (30-40%)(Table 2). 
Within any given size of the Victorian population, the size of the Queensland population has a 
relatively small effect. The national decline exceeded the listing threshold where the Victorian 
population was at the lower end of the range and/or the Queensland population was large and the 
decline was at the upper end of the range considered here (40%). Considerable uncertainty thus 
remains about the eligibility of the koala for vulnerable listing at the national scale. 
 
Table 2. The estimated trend in the national koala population between 1990 and 2010 under different 
possible estimates of the size of the Queensland and Victorian koala populations at 1990 and plausible 
declines in inland Queensland bioregions other than Mulga Lands. 

Victorian koala population is assumed to have declined by ~7% 
NSW and SA populations as described in methods. 

Vulnerable: Criterion 1A2 
Size Victorian 
population  

150,000 200,000 250,000 
 

300,000 

 Qld inland 
decline 

   

Size Qld 
Population  
@1990 

30% 40% 30% 40% 30% 40% 30% 40% 

150,000 30.1 31.8 27.3 28.8 25.1 26.4 23.3 24.5 
200,000 29.9 32.6 27.4 29.8 25.4 27.5 23.7 25.7 
250,000 29.8 33.2 27.5 30.6 25.7 28.5 24.1 26.7 
300,000 29.7 33.7 27.6 31.3 25.9 29.3 24.5 27.6 
350,000 29.6 34.1 27.7 31.8 26.1 29.9 24.8 28.3 
400,000 29.5 34.4 27.8 32.3 26.3 30.5 25.0 28.9 
450,000 29.4 34.7 27.8 32.7 26.4 31.0 25.2 29.5 
500,000 29.4 34.9 27.9 33.1 26.6 31.4 25.4 30.0 
 

Discussion 
 
National decline 
 
The above results demonstrate that the outcomes of estimating the decline in the national koala 
population are similar across a wide range of population estimates for the key states of Victoria and 
Queensland. However, the range of estimated declines were usually close to, but neither consistently 
above nor consistently below, the 30% threshold for listing as vulnerable. To make the listing decision 
based on the range of data available requires that the subset of values considered plausible be defined 
to assess whether there is consistency within that range. It should be noted again that what follows is a 
preliminary consideration to promote discussion and does not constitute the Threatened Species 
Scientific Committee’s final opinion nor recommendation to the Minister. 
 
The Victorian population estimates are largely based on the opinions of external advisors and thus it is 
difficult to provide greater insight here. An important point to note is that the Victorian government 
submission to the senate inquiry disputed the figure of 73,500 koalas used in the TSSC’s September 
2010 listing advice, saying “...that figure was not meant to be an estimate of the total number of 
koalas in Victoria; it was the sum of the estimated number of koalas in the few, small areas where 
koalas are counted.” There is little further guidance, though as several large and high density 
populations are well known, such as Framlingham, Cape Otway and Strathbogie Plateau. That 
previous estimates of the koala population of Strathbogie Plateau alone have been well in excess of 
100,000 suggests that the middle to upper end of the range modelled here is more plausible. At these 
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levels, the Queensland koala population of 1990 would have to have been large and the decline in the 
inland bioregions (non-Mulga Lands) greater than 40%. 
 
In contrast to Victorian data, the values attributed to Queensland can be broken down by bioregions 
and (somewhat) more effectively evaluated.   
 
The overall 1990 Queensland estimate is a function of the summed estimates for the Mulga Lands 
(formal estimate), South East region (based on formal estimates) and the Brigalow Belt, Mitchell 
Grass Downs, Desert Uplands, Einasleigh Uplands bioregions and northern tropical coast. The latter 
were derived by applying some extension of the density estimates for Mulga Lands and point 
locations such as Springsure to the area of the region or bioregion occupied by koalas. There is 
considerable uncertainty in the size of the populations of the inland bioregions due to the different 
conditions in each.  
 
It is relatively straightforward to establish that the low end of the estimates used above is implausible.  
In 1990 the combined estimates of SE Qld and the Mulga Lands were approximately 85,000 koalas. 
The estimate of 60,000 for the Mulga Lands is for an area less than a fifth of the koala’s Queensland 
range and is at the western extreme. A state estimate of 150,000 implies that the remaining majority of 
the range, much of it higher rainfall and better quality, contained only slightly more koalas than did 
the Mulga Lands. That this is implausible is supported by the fact that the density of koalas within the 
Mulga Lands was much higher in the eastern and northern parts of the Mulga Lands bioregion that are 
contiguous with the western edge of the Brigalow Belt.  
 
The upper end of the range of Queensland population estimates used is also implausible. As noted 
above, the Brigalow Belt likely supported higher densities and substantial numbers of koalas in 1990. 
However, estimates for Queensland of 450,000-500,000 koalas require densities of up to 0.008 koalas 
per hectare across the Brigalow Belt combined with up to 0.007 koalas in the Desert Uplands and 
Einasleigh Uplands. The fact that the Desert Uplands and Einasleigh Uplands are at the northern and 
western edges of the koala’s national range, very low densities have been observed at Tambo and 
Hughenden and that the koala’s distribution has contracted from the north and west over recent 
decades, demonstrate that there were unlikely to be sufficient koalas in these areas to make the high 
Queensland estimates for 1990 plausible. Overall, the TSSC’s best estimate of 295,000  in 
Queensland in 1990 is feasible, with a plausible range of 250,000-350,000. 
 
The estimate of the 2010 Queensland population must be estimated via a process of extending the 
known trend data to adjacent regions and applying those trends to the 1990 baseline estimates. The 
available trend data are for the Mulga Lands bioregion and Springsure (a site within the Brigalow Belt 
North bioregion), with some additional observations of density from Hughenden, Tambo and Blair 
Athol. The Mulga Lands trend is influential as it was derived from population estimates for the 
koala’s entire range within a bioregion, while it is more difficult to evaluate whether the point data of 
Springsure can be extrapolated to surrounding areas. The Mulga Lands bioregion has been described 
as being both geographically and ecologically marginal, being on the western end of the koala’s 
range. The declines experienced in other inland bioregions, such as the Brigalow Belt, are therefore 
likely to be less than that of the Mulga Lands. Unless they can confidently be judged to be greater 
than 40%, it is not possible to conclude with high confidence that the national koala population has 
declined by greater than 30%. 
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Assessing the decline in the combined Queensland, New South Wales and Australian Capital 
Territory koala 
 
The treatment of the combined Queensland, New South Wales and Australian Capital Territory 
population as an entity is not easily defined in terms of the basic ecology of koalas. In preparation of 
its 2010 listing advice, the TSSC considered the evidence for separate entities within the koala’s 
national distribution, using precedence from prior listing decisions under the EPBC Act, and the 
TSSC’s own guidelines developed in the process. The TSSC has been reticent to recommend to 
Ministers that they treat separate populations as different entities unless there was clear evidence that 
the separation was long standing and natural, resulting from geographic or other boundaries rather 
than more recent anthropogenic drivers.  
 
The 2010 listing advice noted that three subspecies of koala, corresponding to the state distributions 
of Victoria, New South Wales and Queensland continue to be recognised but that their validity has 
been questioned by genetic and morphological analyses. Genetic and morphological evidence 
suggests that the state borders do not represent natural barriers or disjunctions in koala distribution 
and that the variation is predominantly clinal, changing gradually along the distribution of the koala in 
response to different environmental conditions. Consequently, the TSSC did not recommend to the 
Minister that separate entities below the species level be recognised for the koala.  
 
However, the status of the koala varies remarkably across state boundaries, particularly as a result of 
the extensive translocation program of the Victorian government. Successive assessments of the koala 
have shown that ongoing decline in the koala populations of the combined Queensland, New South 
Wales and Australian Capital Territory population have been buffered by the large size and relative 
stability of the Victorian and South Australian populations (demonstrated above). It has also been 
noted that the large Victorian population has low genetic diversity as a function of the translocation 
program. Consequently, while it represents a substantial proportion of the number of living koalas, it 
is considerably less effective as a reservoir of the genetic potential within the species. The genetic and 
adaptive potential of the New South Wales and Queensland koalas will not be preserved if they 
continue to decline while Victoria retains a large koala population. Thus, in seeking to achieve the 
best possible conservation outcome under the EPBC Act, the koala represents an unusual case that 
requires an unusual approach. Here we adopt the more pragmatic approach of the designatable unit 
(see Appendix 4) which seeks first to determine whether there are separate identifiable units, and then 
whether those units differ in their conservation status such that a single conservation status does not 
adequately represent the situation. Thus, while the Queensland, New South Wales and Australian 
Capital Territory population cannot be said to be a separate biological or ecological unit, given the 
continuous distribution of the koala, it can be deemed to be a single designatable unit. 
 
In adopting the combined Queensland, New South Wales and Australian Capital Territory population 
as an entity for assessment, which is contiguous with the Victorian and South Australian populations, 
it is appropriate in consideration of its status to refer to the IUCN’s 2003 Guidelines for Application 
of IUCN Red List Criteria at Regional Levels. These provide guidance on whether the interaction 
with populations of the species outside the region is sufficient to influence the category to which the 
species/entity is assigned within the region. The status is first assessed and a category assigned within 
the region and then the following question asked:  

Does the regional population experience any significant immigration of propagules capable of 
reproducing in the region? 

If the answer to that question is “no” then the status within the region is unchanged.  
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The koala’s range is continuous across the Victorian-New South Wales border and individual koalas 
have been known to disperse distances of greater than 10 kilometres. However, there is ample 
evidence that the South East New South Wales koala population is extremely low and has remained 
so for decades, having declined precipitously due to the fur harvest and clearing of high quality 
habitat. That this population has not recovered over that time suggests that, while immigration of 
individuals from Victoria is possible, it does not occur in sufficient numbers to provide a “rescue 
effect” that would justify downgrading the conservation status within the combined New South Wales 
and Queensland population. Additionally, this potential dispersal is only possible at the southern 
extreme of the designatable unit’s 2000 km+ latitudinal range rendering maintenance of adaptive 
potential entirely reliant on processes within the unit’s boundaries. 
 
Hereafter, the combined Queensland, New South Wales and Australian Capital Territory population is 
treated as effectively demographically independent and thus the listing criteria are applied as per a 
normal species-level assessment.  
 
The modelling approach described above was used also for the combined Queensland, New South 
Wales and Australian Capital Territory population of koalas. As for the national population, the NSW 
population remains a small proportion of the total and has little influence on the overall trend. Above 
it was established that a plausible range for the Queensland koala population in 1990 was 250,000-
350,000 with a best estimate (sensu IUCN Red List Guidelines) of 295,000. Within this range, the 
NSW 1990 total of 31,400 is approximately 10% of the combined population. 
 
The populations were modelled such that the known estimates for Mulga Lands and SE Queensland 
were kept the same and the remaining bioregional populations kept proportionally the same as in the 
“best estimate” population (described above). Also as per the national scale modelling, because of the 
uncertainty in extrapolating the spot data across bioregions, the declines in inland Queensland 
bioregions were modelled as a proportion of the Mulga Lands decline. 
 
The only circumstances under which the decline of the combined Queensland, New South Wales and 
Australian Capital Territory population does not pass the 30% listing threshold is where the 
Queensland 1990 population is large and the decline in inland bioregions is an implausibly low 
proportion of the Mulga Lands decline.  At decline values of >23% there was no scenario under which 
the 30% overall decline threshold was not exceeded. For the Queensland population estimate of 
295,000 koalas the absolute decline in the inland bioregions other than Mulga Lands need only exceed 
14.8% to reach the listing threshold for the combined Queensland, New South Wales and Australian 
Capital Territory population.   
 
The discussion above for the national population suggested that a decline in the inland bioregions of 
between 30 and 40% was reasonable and thus it can be concluded here that the combined Queensland, 
New South Wales and Australian Capital Territory population has very likely declined by >30%. 
Given the discussion above for the national population it cannot be confidently concluded that the 
decline is >50%. 
 
With the buffering effect of the large Victorian population removed, there is little doubt that the 
decline in the combined NSW and Queensland koala populations exceeds the vulnerable threshold. 
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Table 4. The estimated trend in the combined New South Wales and Queensland koala population 
between 1990 and 2010 under different possible estimates of the size of the Queensland koala 
populations at 1990. 
Vulnerable: Criterion1 1A1/Endangered Criterion 1A2, Vulnerable: Criterion 1A2 
Proportion of 
Mulgalands 
decline 
(absolute 
decline %) 

0.2 
(16%) 

0.4 
(32%) 

0.5 
(40%) 

0.6 
(48%) 

0.8 
(64%) 

Size Qld 
Population  
@1990 

Rate of 
decline  

    

150,000 43.2 48.6 51.4 54.1 59.5 
200,000 37.1 44.7 48.5 52.3 59.9 
250,000 33.2 42.2 46.6 51.1 60.0 
300,000 30.5 40.4 45.4 50.3 60.2 
350,000 28.5 39.1 44.4 49.7 60.3 
400,000 27.0 38.1 43.7 49.2 60.4 
450,000 25.8 37.3 43.1 48.9 60.4 
500,000 24.8 36.7 42.6 48.6 60.5 
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Appendix 1 – Threatened Species Scientific Committee guidelines for listing of species under the Environment Protection and Biodiversity 
Conservation Act (1999) 

  Critically 
Endangered 

Endangered Vulnerable 

Criterion Matters considered Indicative Thresholds 

1 
Reduction in 

numbers 

 

Based on any 
of A1 – A4 

 

A1. An observed, estimated, inferred or suspected population size reduction over the last 10 years or three 
generations, whichever is the longer, where the causes of the reduction are clearly reversible AND 
understood AND ceased, based on (and specifying) any of the following: 

a) direct observation 
b) an index of abundance appropriate to the species 
c) a decline in area of occupancy, extent of occurrence and/or quality of habitat 
d) actual or potential levels of exploitation 
e) the effects of introduced species, hybridization, pathogens, pollutants, competitors or parasites. 

Very severe  Severe Substantial 

≥90% ≥70% ≥50% 

A2. An observed, estimated, inferred or suspected population size reduction over the last 10 years or three 
generations, whichever is the longer, where the reduction or its causes may not have ceased OR may not 
be understood OR may not be reversible, based on (and specifying) any of (a) to (e) under A1. 

≥80% ≥50% ≥30% 

A3. A population size reduction, projected or suspected to be met within the next 10 years or three 
generations, whichever is the longer (up to a maximum of 100 years), based on (and specifying) any of (b) 
to (e) under A1. 

≥80% ≥50% ≥30% 

A4. An observed, estimated, inferred, projected or suspected population size reduction over any 10 year or 
three generation period, whichever is longer (up to a maximum of 100 years in the future), where the time 
period must include both the past and the future, and where the reduction or its causes may not have 
ceased OR may not be understood OR may not be reversible, based on (and specifying) any of (a) to (e) 
under A1. 

≥80% ≥50% ≥30% 



 

 

Appendix 2 – Extract from Guidelines for Using the IUCN Red List Categories and 
Criteria - Version 9.0 (September 2011) 
3.2.2 Representing uncertainty 
Uncertainty may be represented by specifying a best estimate and a range of plausible values 
for a particular quantity. The best estimate can itself be a range, but in any case the best 
estimate should always be included in the range of plausible values. The plausible range may 
be established using various methods, for example based on confidence intervals, the opinion 
of a single expert, or the consensus view of a group of experts. The method used should be 
stated and justified in the assessment documentation. 

3.2.4 Dealing with uncertainty  
It is recommended that assessors should adopt a precautionary but realistic attitude, and to 
resist an evidentiary attitude to uncertainty when applying the criteria (i.e., have low risk 
tolerance). This may be achieved by using plausible lower bounds, rather than best estimates, 
in determining the quantities used in the criteria. It is recommended that ‘worst case scenario’ 
reasoning be avoided as this may lead to unrealistically precautionary listings. All attitudes 
should be explicitly documented. In situations where the spread of plausible values (after 
excluding extreme or unlikely values) qualifies a taxon for two or more categories of threat, 
the precautionary approach would recommend that the taxon be listed under the higher (more 
threatened) category. 



 

 

Appendix 3 – Koala population summary from 2009 Nomination to list the koala (Phascolarctos cinereus) as a threatened species under 
the Environment Protection and Biodiversity Conservation Act 1999 
Table 2. Koala population trends summary over relevant timeframe. Note that consistent, quantitative data are not available for all populations so some 
values must be estimated or inferred from similar regions. These values give an indication of the approximate scale of the trends but are not definitive. Data 
are presented as pre-2006 (left hand columns) and later, as the previous listing decision was made in 2006. Where possible, estimates were used as close as 
possible to the 3 generation timeframe of the criteria for assessment (circa. 1990). Declines in key populations have been reported since 2006 (some of 
which likely occurred, or commenced, considerably earlier). 

Region/Population 

Prior estimates (pre-2006) Most recent estimates  

Trend ongoing/Recovery 
likely? Source/Notes Year Number Density Year Number Density Trend 

Queensland          

 
Southwest 
(Mulgalands) 1995 59,500  2009 30,000  

Decline 

50% 

Heavy rains in early 2010, but 
drought conditions still declared 
as at 31 March 2010 
(Queensland Department of 
Environment and Resource 
Management 2010). Recovery 
uncertain/slow due to habitat 
fragmentation, altered age 
structure, climate change 

Formal surveys using consistent 
methodology (Sullivan et al. 2004; 
Seabrook et al. 2010). 



 

 

Region/Population 

Prior estimates (pre-2006) Most recent estimates  

Trend ongoing/Recovery 
likely? Source/Notes Year Number Density Year Number Density Trend 

 

North/Northwest 
(Brigalow Belt, parts 
of Einasleigh Uplands, 
Mitchell Grass Downs 
and Desert Uplands 
bioregions 

Late 
1990s 
- Early 
2000s 

70,000-
215,000 

low - 
very low  

Not 
quantified  

Inferred 
decline 

Drought now broken for most 
areas (Queensland Department 
of Environment and Resource 
Management 2010). Recovery 
uncertain/slow due to habitat 
fragmentation, altered age 
structure, climate change 

Date range of estimate – see below for 
Queensland total. 

Upper bound estimated by subtraction of 
1995 Mulgalands estimate and SE Qld from 
state total. Lower bound estimated by area 
of Brigalow Belt habitat *0.005 koalas/ha 
plus areas of Einsaleigh Uplands, Desert 
Uplands and Mitchell Grass Downs habitats 
*0.001 koalas/ha).  

Decline inferred by collapse of monitored 
populations at Springsure, observations at 
Blair Athol, Tambo, Hughenden and 
widespread nature of drought as per 
National Koala Abundance Workshop (see 
Q23 and 44).  

 
Southeast - Koala 
Coast and Pine Rivers 1995 10,846  2008 4,979  

Decline 

54% 

New Queensland strategy 
partially implemented. Too early 
to evaluate results. 

Formal surveys using consistent 
methodology. (Dique et al. 2003a; 
Queensland Department of Environment 
and Resource Management 2009a) 

 Southeast - other 1995 15,000   
Not 
quantified  

Inferred 
decline 

New Queensland strategy 
partially implemented. Too early 
to evaluate results. 

Estimated based on total regional estimate 
(approx. 25 000) less Koala Coast and Pine 
Rivers estimates (above). Koala 
populations exposed to similar threats to 



 

 

Region/Population 

Prior estimates (pre-2006) Most recent estimates  

Trend ongoing/Recovery 
likely? Source/Notes Year Number Density Year Number Density Trend 

those of Koala Coast and Pine Rivers but 
likely lower intensity. 

Queensland Total 

Late 
1990s 
- Early 
2000s 

155,000 -
300,000   

Not 
quantified  Decline  

Date of initial estimate indeterminate as 
based on aggregate population and density 
estimates over multiple studies/years 
(Queensland EPA 2006). Published before 
influence of drought reported. Upper 
bound of earlier population as per 
Queensland state plan. Lower bound as per 
estimated for north/northwest region plus 
Mulgalands and SEQ estimates 

New South Wales          

 
Northeast NSW - Port 
Stephens 1998 350-800     

inferred 
decline 

Depends on efficacy of council's 
2002 Comprehensive Koala Plan 
of Management (CKPoM) which 
has not been formally evaluated. 

Lunney et al. (2007) population viability 
analysis (PVA) suggests substantial decline 
since 1998.  PVA did not include car 
mortality which has been observed to be 
significant. 

Rescue data from Hunter Koala 
Preservation Society indicates decline 
despite CKPoM (see Q44 dogs/cars). 



 

 

Region/Population 

Prior estimates (pre-2006) Most recent estimates  

Trend ongoing/Recovery 
likely? Source/Notes Year Number Density Year Number Density Trend 

 

Northeast NSW – 
other than Port 
Stephens 1990s 

2,000 -  
3,000     

inferred 
decline 

Most areas without CKPoM. 
Coffs Harbour CKPoM under 
revision, due to reported inability 
to reverse decline (see Q44 
dogs/cars). 

Most populations along east coast exposed 
to same threats of cars and dogs. Trend 
inferred as per Port Stephens.  

 Central coastal NSW    2010 1,000  
inferred 
decline 

Exposure to threats of dog 
predation and vehicle strike 

2010 population estimate based on 
Campbelltown (455-830) and few other 
isolated populations. Insufficient 
information to quantify trend, but 
exposure to well known threats noted in 
several reports. 

 
Northwest NSW - 
Pilliga 1998 15,000     

Inferred 
decline 

Drought now broken (2010), 
recovery likely as forest 
contiguous 

1998 estimate (Kavanagh and Barrott 
2001). Koala distribution contracted to 
riparian areas and breeding reduced due to 
drought. NSW Recovery Plan notes that the 
1998 estimate is "subject to debate" 

 
Northwest NSW - 
Gunnedah  

No 
estimate 
available   

No current 
estimate  

Inferred 
increase 

Uncertain - no measure of 
carrying capacity available 

Koala distribution, and therefore 
population, has expanded into areas 
revegetated in 1990s for salinity control 
(Lunney et al. 2009). 



 

 

Region/Population 

Prior estimates (pre-2006) Most recent estimates  

Trend ongoing/Recovery 
likely? Source/Notes Year Number Density Year Number Density Trend 

 
Southern NSW - Eden-
Bermagui 1996 

800-
1,560  2009 100 - 200  Decline 

Uncertain - no quantitative data 
for evaluation 

1996 estimate (Jurskis and Potter 1997) 
2009 estimate (Allen 2009). Decline not 
estimated due to uncertainty about study 
area boundaries and inconsistency of 
methodology between studies. 

 

 
Southern NSW - 
Remainder  

No 
estimate 
available   

600 –  

1,200  Stable 
Uncertain - no quantitative data 
for evaluation 

(Allen 2009; Lee 2010 Personal 
communication-a) 

New South Wales Total  

approx. 
20 000 - 
22 000   

Not 
quantified  Decline 

Uncertain. Due to its large size, 
the trend for Pilliga will have a 
strong influence if/when 
estimate is updated. 

Estimates for New South Wales tentative 
as a many regional populations do not 
have current estimates. Due to the high 
proportion of the state population in Pilliga 
and north coastal regions, trends in these 
areas will largely determine the state 
trend. 

Victoria          



 

 

Region/Population 

Prior estimates (pre-2006) Most recent estimates  

Trend ongoing/Recovery 
likely? Source/Notes Year Number Density Year Number Density Trend 

Total     2009 73 500  Stable Uncertain 

Approximate stability assumed based on 
best available research and anecdotal 
observation. Current estimate, provided to 
the National Koala Abundance Workshop, 
is lower than previous state estimates, but 
largely a function of different methodology 
so no formal ‘prior estimate’ is provided. 
Major priority for koala management is 
prevention of habitat damage from  
overbrowsing. Key populations (e.g. Mt 
Eccles, French Is) managed to stabilise or 
reduce population, via sterilisation and/or 
translocation. Overall population 
essentially stable, but requires ongoing 
management. Large populations at Cape 
Otway and Strathbogie Plateau are 
vulnerable to overbrowsing but are not 
managed. 

South Australia          

 Kangaroo Island 2001 27 000  2006 16 000  

Decline 

41% 
Decline is dependent on ongoing 
management.  

Decline in Kangaroo Island is a 
management objective to protect habitat. 
(Masters et al. 2004) 



 

 

Region/Population 

Prior estimates (pre-2006) Most recent estimates  

Trend ongoing/Recovery 
likely? Source/Notes Year Number Density Year Number Density Trend 

 Mainland SA  

No 
estimate 
available  2009 >3000  Increase Uncertain 

Koala densities increasing in some areas, 
outside of natural range. Some increase 
due to translocation from Kangaroo Island, 
but many of these are sterilised animals 
and will not contribute to population 
growth. 

South Australia Total  >27,000  2009 >19,000  

Decline 

approx. 
40% Uncertain 

Decline overall due to high proportion of 
overall state population on Kangaroo Island 

OVERALL          

 Total population  

275,500 
– 
420,000   

Not 
quantified  Decline 

Decline in urban and peri-urban 
areas likely to continue. In 
western areas the breaking of 
the drought may indicate 
recovery, but will be impeded to 
an unknown degree by climate 
change 

Rate of decline variable, particularly 
depending on the size attributed to the 
pre-drought koala population in the 
Brigalow Belt and other northern 
bioregions. 

 Within natural range  

190,000 
–  

390,000   
Not 
quantified  Decline As per total population above. 

Excludes Kangaroo Island, some Victorian 
populations (e.g. French Island).  



 

 

Appendix 4: Flowchart of the process for discerning and employing designatable units (DUs) 
in species status assessment (Green 2005 Conservation Biology 19:1813-1820) 
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