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Introduction

The present distribution and structure of Australian 
wildlife populations are the result of the events and 
environmental conditions of the recent and distant 
past. While environmental changes in the distant past 
occurred relatively slowly, a multitude of changes impacting 
Australian flora and fauna have been occurring rapidly 
since European colonisation (1788–present), resulting in 
the extinction of many species (Woinarski et al. 2015) and 
changes in the genetic structure of populations of surviving 
species (Tracy and Jamieson 2011; Frankham et al. 2012).
Deforestation or ‘land clearing’ has been a major factor 
affecting Australian wildlife populations since European  

 
 
settlement. Clearing of forests and woodlands occurred 
in order to allow the rapid development of agriculture 
from the mid-1800s up until to the mid-1900s (Bradshaw 
2012). Extinctions and biodiversity losses may take a 
considerable length of time to occur following habitat 
disturbances such as land clearing (MacHunter et al. 2006; 
Vellend et al. 2006); species may therefore falsely appear to 
be unperturbed by landscape changes for a long time after 
degrading processes appear to have ended (Szabo et al. 
2011). Even for species which remain relatively abundant, 
environmental changes can alter population structure and 
reduce the level of genetic diversity within populations, 
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We present an ecological history of the koala (Phascolarctos cinereus) population and its environment 
in South Gippsland, Victoria, both pre- and post- European settlement. We consider the role that 
the region’s history may have had on the genetic structure of the current koala population in South 
Gippsland, which is the only known koala population in Victoria that does not originate from animals 
re-introduced as part of the Victorian translocation program. 

Following European colonisation of Australia, a range of anthropogenic factors, including hunting for 
the fur trade, resulted in widespread population declines for the koala. In Victoria, the situation was 
extreme. Currently, many koala populations in Victoria are derived from only a few individuals which 
existed less than 120 years ago. These populations therefore have comparatively low genetic diversity, 
a factor that plays a key role in long term population viability. 

In Victoria, the koala is not listed as a threatened species. Despite the low genetic diversity of most 
populations, the species is widely distributed across the state, and relatively common. Indeed, some 
populations are considered overabundant. However, many koala populations are not abundant, and 
population data are lacking for most. The South Gippsland koala population is of high conservation 
significance as it has greater genetic diversity compared to other Victorian populations, though there 
is little additional data to inform its conservation.

An improved understanding of genetic diversity and gene flow between populations across the koala’s 
range is required to guide the conservation of genetic diversity in this species. Monitoring population 
size, health and genetic relationships both within and between koala populations will enable better 
conservation outcomes.
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Figure 1. A) Map of southern Victoria showing the regions and islands discussed in the text. Bioregions are outlined in purple 
(STZ: Strzelecki Ranges bioregion), blue (GP: Gippsland Plain bioregion) and red (WP: Wilsons Promontory bioregion). B) 
Map of South Gippsland indicating sites and years that island koalas were translocated to the region. Grey points on the 
inset map of Victoria indicate translocations of koalas of unknown origin. The Victorian Bioregions dataset (DELWP, 2017) 
was obtained from www.data.vic.gov.au. Translocation data were obtained from Martin (1989) and Emmins (1996). Most 
individuals released from Snake Island onto the mainland were sterilised.
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al. 2012). In addition, when a small subset of individuals 
separate and establish a new population (either naturally 
or via translocation), genetic structure can be altered 
further. These changes are termed ‘founder effects’ by 
population geneticists (Frankham et al. 2012).

The founder effect is relevant to many modern Victorian 
koala populations. The translocation of small numbers 
of Gippsland koalas to French and Phillip Islands is an 
example. Since the numbers of founding individuals 
for both island populations were small, further losses of 
genetic diversity due to inbreeding and chance (genetic 
drift) may have occurred within the island populations. 
Because these island populations were subsequently 
used as source populations for additional translocations, 
to re-establish koala populations in other areas of 
Victoria, the situation has been exacerbated. Mainland 
koala populations founded by island individuals have 
undergone at least two genetic bottlenecks within 100 
years, with some populations having undergone multiple 
founder events, potentially resulting in even greater 
losses of genetic diversity. 

The importance of genetic 
diversity 
Genetic variation is important as it provides populations 
with the capacity to adapt and survive environmental 
changes, while decreased variation negatively affects 
survival, growth and reproduction rates (Sherwin et al. 
2000; Frankham et al. 2012). Species that have been 
subjected to bottlenecks in the past are at a greater 
risk of extinction, even when numbers of individuals 
within populations recover (Bijlsma et al. 2000). Levels 
of genetic variability can therefore be more important 
than abundance for a population’s future viability. For 
example, the Tasmanian devil (Sarcophilus harrisii) 
was abundant in Tasmania prior to 1996, despite its 
history of bottlenecks and low levels of genetic diversity 
(Siddle et al. 2007). Since that time, Tasmanian devil 
populations have decreased by between 50% and 90% 
due to the emergence of the highly contagious, devil 
facial tumour disease (Siddle et al. 2007). Low genetic 
diversity is thought to have resulted in a reduced ability 
of the Tasmanian devils’ immune systems to recognise 
and destroy tumour cells (Siddle et al. 2007; Woods 
et al. 2007). This is not to say, however, that species 
with low genetic diversity do not have a future in the 
long term, as there are examples of species surviving 
for relatively long periods despite low genetic diversity 
(Reed 2010). The risk of extinction due to low diversity 
also depends on life history, stochastic factors and 
the interplay between them (Reed 2010). Certain 
Victorian koala populations with low levels of diversity 
are currently thriving, however, there is a chance that 
these populations are yet to be subjected to pressures 
to which they may not be able to cope with because 
of their limited gene pool. Such a situation is likely 
to result in population declines. There is therefore 

potential for low diversity koala populations to undergo 
rapid decline due to future pressures such as epidemics, 
changes in climate and/or further loss or fragmentation 
of suitable habitat.

Chlamydia associated risks
A disease which afflicts some koala populations is 
chlamydiosis. It results from a bacterial infection with 
Chlamydia and can affect the urinary and reproductive 
tracts, sometimes rendering female koalas sterile. 
Chlamydia can spread quickly through populations. 
Translocation of Chlamydia free animals to habitat 
containing resident Chlamydia positive individuals 
was found to result in the infection of 13/14 animals 
tested after 19 months (Santamaria and Schlagloth 
2016). This study did not observe any overt signs of 
infection, however, breeding success went from 6/16 in 
the first breeding season to 1/16 in the second breeding 
season. Chlamydia is not currently widespread in koala 
populations derived solely from French Island (Emmins 
1996; Legione et al. 2016a; Legione et al. 2016b) and, on 
exposure, these koalas are sometimes found to be more 
susceptible to severe infections (Martin and Handasyde 
1990). Therefore, koala populations derived from the 
historical French Island population could be at greater 
risk of future declines and extinction if urogenital 
infections with Chlamydia were to become prevalent in 
these populations. This situation is suggested to have 
occurred for the koala population in the Grampians 
National Park, established by the translocation of 611 
French Island (Chlamydia negative) individuals in 1957 
(Martin 1989; Martin and Handasyde 1999). The 
Grampians population quickly increased, but crashed in 
the 1970s (Menkhorst 2008) and afterwards remained 
at much lower densities (Martin and Handasyde 1999). 
A survey of the Grampians population in 1986/7 
identified high levels of infection and a fertility rate 
of zero (Martin and Handasyde 1990). The decline in 
the Grampians koala population has been suggested to 
be due to the release of 60 Chlamydia positive koalas9 
translocated to the Grampians National Park in 1963 
and the subsequent spread of Chlamydia throughout 
the naïve population (Martin and Handasyde 1999). 

Population genetic studies in the 
South Gippsland region
The history and geography of landscapes in South 
Gippsland landscape are thought to have permitted the 
survival of a relatively substantial koala population at the 
time when most other Victorian koala populations had 
severely declined or were extirpated (Lewis 1954; Houlden 
et al. 1999; Menkhorst 2008; Lee et al. 2011). The South 

9  The 60 koalas were from Wartook Island in the Grampians. This 
population had been founded by stock from Phillip Island and the 
Creswick koala reserve (the latter originally established using Phillip 
Island koalas; Martin 1989).
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Gippsland koala population has also remained somewhat 
separated from other Victorian koala populations. Current 
government policy prohibits the release of island-derived 
animals in South Gippsland (Menkhorst 2004), though 
several early translocations from island populations to 
South Gippsland have occurred (Figure 1B). The extent 
to which island individuals may have integrated with local 
populations is unknown, though genetic studies show that 
remnant diversity exists in South Gippsland indicating 
that complete genetic swamping of local diversity by 
translocated island animals did not occur (Lee et al. 2011; 
F. Wedrowicz, unpublished).

Genetic studies have shown that the South Gippsland 
koala population, which includes koalas in both the 
Strzelecki Ranges and Gippsland Plain bioregions, is 
genetically different from, and more diverse than, island 
populations and their descendants (Emmins 1996; 
Houlden et al. 1999; Lee et al. 2011; F. Wedrowicz, 
unpublished). The greater genetic diversity of the South 
Gippsland koala population could provide it with a 
greater chance of survival, compared to island derived 
populations, when challenged with future environmental 
changes. The potential importance of the South Gippsland 
koala population is recognised within Victoria (Martin 
1989; Menkhorst 2004), though comprehensive surveys 
of genetic diversity in South Gippsland and throughout 
Victoria, to identify other potential remnant populations, 
are lacking. Koala population trends in South Gippsland 
are also unknown and there is a need for such data to 
inform appropriate conservation strategies.

Conclusions
After European settlement, widespread landscape 
modification occurred rapidly, resulting in irreversible 
changes to landscapes and their flora and fauna. 
Species extinctions, and, in surviving species, the 
loss of biodiversity at genetic levels, are effects that 
cannot be undone. This article has discussed a range of 
past anthropogenic and environmental impacts, which 
have occurred over the last two centuries and which 
have affected the South Gippsland koala population. 
Further genetic studies in the region can provide us 

with key understandings that will help us to gain a more 
thorough appreciation of past events and their effects. 
The management of overabundant koala populations, 
in order to protect habitat and prevent widespread 
starvation of individual koalas, has been a key focus 
for the Victoria government. Of some concern for 
these populations, is that large population sizes may 
not be sufficient to evade the problems associated 
with low genetic diversity in the future. Conservation 
of the South Gippsland koala population and its 
genetic diversity is important because its higher genetic 
diversity may increase this population’s future viability 
relative to other Victorian populations (Menkhorst 
2004). The morphological (e.g. Briscoe et al. 2015) and 
genetic diversity (F. Wedrowicz, unpublished) present 
in South Gippsland koalas’ represents a unique subset 
of the total diversity present across the species’ range. 
The success of any one population in the face of future 
environmental changes is not known; some populations 
may persist while others may become extirpated. 
Conserving populations and their genetic diversity 
across the entire range of a species is important to 
minimise the risk of extinction. To date, research and 
data collection for Victorian koala populations has 
focussed on the few translocated populations that 
have become overabundant and require management. 
Information for a larger number of populations, 
particularly those with high levels of remnant genetic 
diversity, is needed for a successful approach to koala 
management and conservation. Studies to identify 
additional populations with high genetic diversity, to 
understand genetic relationships within and between 
populations and to monitor population size and impacts 
of disease are key actions required for future koala 
conservation. 
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16/11/1861 The Argus 4 1 Mr. Trenchard St Kilda

28/3/1862 The Age 5 1 Mr. Saint Russell St

19/6/1862 The Argus 5 1 Mr. Richard 
Vinicombe Dennis Birregurru

25/9/1862 The Age 4 1 Mr. W. Watson Wooling, near 
Gisborne

30/10/1862 The Argus 5 1 Mr. Fleming Plenty

30/10/1862 The Argus 5 2 Mr. John Mason Belfast

20/11/1862 The Age 5 2 Mr. Feehan City Arms Hotel

18/12/1862 The Age 4 1 Mr. Durrell Gisborne

18/12/1862 The Geelong Advertiser 5 1 Mr. Landells

8/1/1863 The Argus 4 1 Messrs J & R 
Waugh Queensberry St

8/1/1863 The Argus 4 1 Mr. Hutton North Melbourne

15/1/1863 The Bendigo Advertiser 2 1 Mr. Collie Carlton

16/4/1863 The Argus 5 1 Mr. Mulcahey

26/11/1863 The Age 5 1 Mr. R. T. Firebrace Heyfield, Gippsland

31/12/1863 The Age 5 1 Mr. Bagshawe Eltham

31/12/1863 The Argus 6 1 Mr. P. C. Borkey Richmond

21/1/1864 The Age 5 1 Mr. J. Harvey Woodend

18/2/1864 The Argus 2 1 Mr. Henry Howard Schnapper Point

4/3/1864
The Farmer’s Journal 
and Gardener’s 
Chronicle

12 1 Mr. Tom Chew Princess St, Fitzroy

10/3/1864 The Argus 5 1 Mr. Purvis Richmond

14/4/1864 The Age 4 2 Miss Ellis Ryan Brighton

12/11/1866 The Geelong Advertiser 2 1 
white Mr. J. Connor M.L.A Colac

9/1/1867 The Age 5 1 Mr. D. C. Macarthur Heidelberg

23/3/1867 The Australasian 3 1 Mrs. Hubbard via Geelong branch

23/3/1867 The Australasian 3 1 Mr. Bedgegood via Geelong branch

31/5/1869 The Geelong Advertiser 2 1 Mrs. Blackwood

16/1/1871 The Geelong Advertiser 2 1 Mr. W. Higgins

20/11/1872 The Argus 5 1 Mr. Baxter jun. Frankston

4/12/1872 The Age 2 1 Mr. Robertson Hotham

18/12/1872 The Argus 15 1 Mr. Edgar Slade Alberton

1/2/1873 The Australasian 21 1 Mr. Harding Maldon

24/9/1873 The Age 2 1 Mr. W. Robertson Wooling

List of koalas reported to have been donated to the Acclimatisation Society of Victoria between 
1861 and 1894. This summary is likely to be far from complete but gives an indication of the 
number of koalas that were purportedly removed from the wild and donated to the Acclimatisation 
Society in the late 1800s.
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10/3/1873 The Ballarat Star 2 1 Mr. Pickering Smeaton

8/7/1874 The Age 2 1 Mr. Lewellyn Prahran

25/11/1874 The Argus 6 1 Mr. William Lyall Hazelwood

1/9/1875 The Argus 5 2 
young Mr. Ledger Longwood

29/9/1875 The Argus 5 1
Chitern & Murray 
Acclimatisation 
Society

27/10/1875 The Argus 5 1 Mr. George Black Norfolk Hotel, 
Collingwood

8/12/1875 The Argus 5 1 Mr. Batts Yarra Flats

8/12/1875 The Argus 5 2 Mr. Oliver Coliban Park

16/2/1876 The Argus 5 1 Mr. Godfrey Mt Ridley

25/4/1877 The Argus 5 1 Mr. Murdoch Wangaratta

13/4/1878 The Australasian 19 1 Mr. C. Tuck Brighton

25/10/1878 The Age 3 1 
white

Messrs. Griffiths 
and Gaunt Bourke St

25/10/1878 The Age 3 1 Mrs. E. M. James Collins St East

17/1/1879 The Argus 5 1 Mr. J. Sweetman Carlton

26/3/1879 The Argus 5 1 Mr. Ballanger Carlton Brewery

19/12/1879 The Age 3 1 Mr. E. C. Clark Penal Dept., 
Melbourne

28/1/1880 The Age 3 1 Mr. Mindah Hotham

28/1/1880 The Age 3 1 Mr. Simpson Carlton

21/8/1880 The Australasian 19 1 Mr. H. O. Rosson Bunyip

8/9/1880 The Argus 5 2 Mr. French

8/9/1880 The Argus 5 1 Miss Annie Stewart Western Port

8/9/1880 The Argus 5 2 Mr. Saunders Mickleham

8/10/1880 The Argus 5 2 Mr. French Christmas Hills

22/10/1880 The Argus 5 1 Mr. A. Miller Carlton

20/11/1880 The Australasian 19 1 Mr. Coulthard Carlton

20/11/1880 The Australasian 19 1 Mr. R. W. Blythman Benalla

20/11/1880 The Australasian 19 1 Mr. R. Ralston Wandong

29/1/1881 The Australasian 21 1 Mr. Max Straubel Richmond

26/3/1881 The Age 5 1 Mr. Greenwood

6/5/1881 The Argus 5 1 Mr. John Howlett Hotham

6/5/1881 The Argus 5 1 Mr. C. E. May Melbourne

20/5/1881 The Age 2 1 Mrs. Evans Hotham

1/6/1881 The Age 3 1 Mr. Turner Melbourne

30/6/1881 The Argus 5 1 Mr. McKellar Strathkellar

26/1/1882 The Argus 7 1 Mr. Mowling Windsor
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9/3/1882 The Age 3 1 Mr. G. A. Tyler South Yarra

19/4/1882 The Argus 9 1 Mr. W. F. McFee Hawthorn

4/10/1882 The Argus 5 1 Mr. John Johnson Ascotvale, 
Flemington

18/10/1882 The Argus 5 1 Mr. A. Browning Batman’s Hill

11/1/1883 The Age 3 1 Mr. Thompson Dandenong

11/1/1883 The Age 3 1 Mr. Bondle Royal Park

22/8/1883 The Argus 11 2 Mr. John McMahon Fitzroy

12/12/1883 The Argus 11 1 Mr. E. Baldwin Kyneton

12/12/1883 The Argus 11 1 
white Mr. A. Kemp Kew

10/1/1884 The Argus 9 1 Mr. Wm. Hurst South Melbourne

10/1/1884 The Argus 9 1 Mr. Wm. Foster Brunswick

10/1/1884 The Argus 9 1 Mr. D. Gotard

4/11/1884 The Argus 9 1 Mr. F. T. Conway Yea

2/12/1884 The Age 5 1 Mr. S. Merriman South Melbourne

8/1/1885 The Argus 5 1 Mr. Charles Coles St Kilda

8/1/1885 The Argus 5 1 Mr. Malpas Mount Ridley, 
Craigieburn

8/1/1885 The Argus 5 1 Mr. A. H. S. Lucas

20/5/1885 The Age 6 1 Mr. Spurr Fitzroy

21/8/1885 The Age 7 1 Mr. John McMahon Trafalgar, Gippsland

8/10/1885 The Argus 7 1 Mr. Wm. Bott William St, 
Melbourne

8/10/1885 The Argus 7 1 Mr. Hugh Gilmour Broadmeadows 

3/12/1885 The Argus 10 1 Mr. A. H. Olsson Macedon

3/12/1885 The Argus 10 1
President of the 
Shire of Echuca, 
Rochester

22/12/1885 The Argus 5 1 Mr. William Davies 
jun. Coburg

22/12/1885 The Argus 5 1 Dr. H. R. Bell

4/3/1886 The Argus 11 1 Mr. J. Fleming Park St, Brunswick

21/4/1886 The Age 6 1 Mr. A Howre Hotham

24/6/1886 The Argus 9 1 Mr. Shaw Coranderrk 
Aboriginal Station

8/7/1886 The Argus 9 1 Miss C Steward Church St, North 
Fitzroy

19/10/1886 The Argus 10 1 Master Joseph 
Barrett South Melbourne

19/10/1886 The Argus 10 1 Mr. James Webb Gippsland

3/11/1886 The Argus 10 1 Mr. R. Sparks

9/3/1887 The Argus 7 1 Mr. W. H. 
Pangbourne Carlton
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7/9/1887 The Argus 6 1 Mr. F. W. Burne William St, 
Collingwood

21/12/1887 The Argus 5 1 Mr. Henry Harris Fitzroy

20/1/1888 The Age 6 1 Mr. Alfred Weaver 116 Queens Parade

20/1/1888 The Age 6 1 Mr. Harry Cox Trafalgar

7/3/1888 The Argus 4 1 Mr. Skinner Bank St, South 
Melbourne

7/3/1888 The Argus 4 1 Mr. H. Cox Trafalgar

21/3/1888 The Argus 5 1 Freestone Brick 
Company Brunswick

19/6/1888 The Argus 5 1 Mr. Marstin Hotham

1/8/1888 The Argus 8 1 Mr. Hertie Kohry Ellacombe, 
Newport

6/10/1888 The Argus 11 1
Messrs. A. 
Campbell & N. 
Morrison

Hamilton

6/10/1888 The Argus 11 1 Mr. J. H. Elliot North Fitzroy

17/10/1888 The Argus 16 1 Mr. Lowe Clifton Hill

31/10/1888 The Age 13 1 Master Thomas D. 
Parry Drouin

20/2/1889 The Argus 11 1 Mr. W. J. Cruddas Glenferrie Rd, 
Malvern

4/9/1889 The Argus 11 1 
white Mr. F. Laner Drouin, South 

Gippsland
22/11/1889 The Argus 11 1 Mr. J. Burston Carlton

22/11/1889 The Argus 11 1 Mr. Magreath Fitzroy

9/7/1890 The Argus 5 1 Mr. M. J. Brennan Melbourne

9/7/1890 The Argus 5 1 Mr. F. H. McCarthy Charleville

3/9/1891 The Argus 11 1 Mr. Stuart Windsor

17/8/1892 The Age 7 1 Mr. T. Brown Keilor

6/12/1893 The Age 7 1 Mr. F. Marshall Carlton

8/2/1894 The Age 3 2 Mr. W. Irvine Burwood
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