
Granting Darwin’s wish 

A decade of conservation reveals the importance 
of refuge in Australia’s biodiversity hotspots 



Bush Heritage Australia 
acknowledge the Badimia, 
Widi and Binyardi peoples. 
Traditional owners of 
Charles Darwin Reserve.  
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In the ten years since Bush Heritage 
Australia purchased Charles Darwin 
Reserve, a natural treasure trove has 
emerged, revealing secrets and lessons 
for Australian conservation.

Against a backdrop of a changing climate, with less 
rainfall and warmer temperatures, Charles Darwin 
Reserve is an essential refuge for a range of species 
– known and unknown. Having escaped Western 
Australia’s ‘doze it or lose it’ land-clearing policy of 
the 1960s, and with 93% of native vegetation in the 
Avon Wheatbelt bioregion cleared for agriculture, 
Charles Darwin Reserve contains some of the largest 
remaining remnants of ecosystems that once thrived 
across the bioregion.  

Located 355 north-west of Perth and formerly known 
as known as White Wells Station, the 68,481-hectare 
property was purchased in 2003 with the help of 
a donation from Chris Darwin, the great-great 
grandson of Charles Darwin, the founder of the 
theory of evolution. Now an Ambassador for Bush 
Heritage Australia, Chris saw it as an opportunity to 
address his renowned relative’s one regret – a desire to 
have done more for his fellow creatures.

Charles Darwin Reserve boasts a unique mix of 
landforms, ecosystems and climate zones, and 
falls within one of Australia’s two internationally 
recognised biodiversity ‘hotspots’ – the South West 
Botanic Province (SWBP). The reserve also straddles 
a dramatic meeting point of two bioregions. The line 
between the Avon Wheatbelt bioregion in the south-
west and the arid Yalgoo bioregion to the north.

Its unusual positioning has resulted in a ‘melting 
pot’ of plant species, creating a diverse classroom 
for long-term research and conservation initiatives. 
From the subtle terrain of undulating sandplains to 
its ancient eucalyptus woodlands, from the dense 
mulga scrub and shimmering salt lakes to the acacia-
dotted red-soil plains – Charles Darwin Reserve 
provides essential habitat and precious insights for 
the conservation of thousands of species.

Ten years on – a habitat refuge begins 
to reveal its riches in a region laid bare.

“ Charles Darwin Reserve boasts a unique mix of landforms, ecosystems 
and climate zones, and falls within an internationally recognised 
biodiversity ‘hotspot’ – the South West Botanical Province.”
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Above: Salmon gum woodland. 

Below: Chris And Rasi Darwin among the 
wildflowers. Photography by Annette Ruzicka

Front cover: gumtree at sunset. Photograph 
by Tim Doherty
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Home to concentrated numbers of 
species, Charles Darwin Reserve offers 
a refuge in a cleared and degraded 
landscape.

In such a unique location and against a backdrop 
of extensive land clearing, the reserve is now a rare 
source of habitat for hundreds of native plant and 
animal species.  In addition to the thousands of 
invertebrate species, more than 20 of which are 
new to science, Charles Darwin Reserve provides 
refuge for:

•	 127 bird species

•	 17 native mammals

•	 64 reptile species

•	 5 frog species

•	 650 plant species

The south west botanical province (SWBP) region 
also contains three times the plant diversity of 
Australia’s tropical rainforests. The SWBP has 
recorded more than 7380 plant species to date; 
while, in contrast, Australian rainforests are home 
to approximately 2500 species.

While accounting for less than 1% of the area of 
the Avon Wheatbelt Merriden sub-region, Charles 
Darwin Reserve is home to approximately 45-61% 
of the sub-region’s birds, reptiles, mammals and 
frogs, and 35% of the sub-region’s plants (see Fig. 
1). It offers yet another chapter in a compelling 
story of the conservation of a diverse range of 
species, which might otherwise have been lost in 
this heavily cleared region.

Figure 1. Proportion of species recorded in the Atlas 
of Living Australia in the Avon Wheatbelt Merriden  
sub-region (total area, 65,000 km2) found on Charles 
Darwin Reserve (total area, 680 km2).

“ While accounting for less than 
1% of the area of the Avon 
Wheatbelt Merriden sub-region, 
Charles Darwin Reserve is home 
to approximately 45-61% of 
the sub-region’s birds, reptiles, 
mammals and frogs, and 35% 
of the sub-region’s plants.”

Biodiversity bonanza 

Above: Mulga parrots, western 
stone gecko and fat-tailed dunnart. 
Photography by Tim Doherty.
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Vulnerable vegetation communities and a 
range of different species are starting to 
recover since CDR was destocked in 2003.

The reserve is home to a population of Malleefowl 
which is listed as nationally vulnerable under the 
Environment Protection Biodiversity Conservation 
Act 1995 (EPBC Act) as well as the Major Mitchell 
Cockatoo and Peregrine Falcon, both of which 
are listed as Specially Protected Fauna under the 
Western Australian Wildlife Conservation Act 1950 
(WC Act). Charles Darwin Reserve also provides 
habitat for a significant guild of woodland birds, 
including the Rufous Treecreeper, Crested Bellbird, 
and  White-browed Babbler which are declining 
across much of their range. The reserve supports 
19 priority plant species listed under the Wildlife 
Conservation Act as being ‘of conservation concern’.

With nearly all of the Eucalypt woodlands in the 
Avon Wheatbelt region cleared for agriculture 
the reserve now serves a crucial role in providing 
habitat for woodland and hollow-dependent 
species like the Regent Parrot and Major Mitchell 
Cockatoo. The woodlands consist of York Gum, 
Salmon Gum and Gimlet, and are threatened by 
intense wildfire and grazing pressure, such as that 
exerted by sheep and feral goats. Ongoing attention 
and management has ensured the woodlands on 
Charles Darwin Reserve have recovered and are 
flourishing over the past ten years.

With a rich diversity of heathland and shrubland 
species, particularly in the years following fire, the 
Avon sandplains support vegetation largely cleared 
elsewhere, with only 15% of the original extent 
of this vegetation community still in existence 
today. The dominant and most common group 
of species in this area are acacias, with nectar and 
pollen from other plant species feeding a range of 

animals including honeyeaters. Too much or not 
enough fire is a significant threat to many species 
in the heathlands, meaning that appropriate fire 
management is critical to supporting the values of 
this area, which includes Malleefowl and an array of 
lizards and several species of dunnart.

Greenstone Hills, which consist of Acacia shrubland 
and woodlands, provide critical habitat for a number 
of plant species listed as a priority for conservation. 
These communities have been heavily degraded by 
stock and feral goat grazing and are poorly reserved 
throughout their range. 

Freshwater wetlands and palaeodrainage (saline) 
systems provide some of the best grazing land for 
native herbivores on the property but are susceptible 
to soil erosion from hard-hooved animals. Many of 
the shrubs, herbs and grasses in these ecosystems 
produce seeds, fruits and seasonal food for a range of 
fauna. Rabbit control has also been vital to protecting 
this area.

Most striking perhaps are the Yalgoo shrublands, 
renowned for their annual display of ephemeral 
wildflowers each spring. While they provide an 
important source of seed and nectar for a variety 
of fauna, this vegetation has been heavily degraded 
by over-grazing and soil erosion.  Perennial grasses 
such as bandicoot grass are beginning to re-establish 
beneath the canopy of the shrubs and they are a 
valuable source of forage for small animals and red 
kangaroos alike.

Preserving what remains

Above: samphire in a salt lake. 
Photograph by Matt Appleby

Below: wreath flower.  
Photograph by Tim Doherty.
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Sightings of this nationally vulnerable 
species are on the rise.

The Northwest Malleefowl Preservation Society 
and Bush Heritage Australia have systematically 
searched and subsequently monitored two areas for 
Malleefowl nest mounds. While researchers have 
found the same number of mounds to be active 
each year, a recent rise in sightings of adult birds 
might reflect the effectiveness of feral predator 
control programs.

Malleefowl are well-camouflaged, elusive and 
essentially ground-dwelling animals. They rarely 
fly and are ground-nesting, which makes them – 
particularly the eggs and fledglings – vulnerable 
to feral predators like cats and foxes, as well as 
native predators such as dingos and goannas. A 
more systematic method of recording sightings 
is being developed to help determine and track 
the Malleefowl population, using motion-sensing 
cameras to capture their movements.

While the reserve has experienced 10 years of 
successful fire prevention, fire still remains a critical 
factor affecting the distribution and breeding 
patterns of Malleefowl. A large fire in 2001 prior 
to Bush Heritage Australia’s management of the 
property may have reduced the amount and extent 
of suitable vegetation available to Malleefowls for 
building mounds.

In areas recently burnt, the vegetation is not suitable 
for constructing and maintaining mounds  mainly 
due to the loss of leaf litter in the fire. It usually takes 
6-17 years following a fire for the litter layer to build 
up sufficiently for Malleefowl breeding. Most recent 
sightings of adult birds have been in long unburnt 
areas supporting the conventional wisdom that 
Malleefowl prefer habitat that has not been burnt for 
around 40 years. 

Monitoring the malleefowl

Above: Nationally endangered 
malleefowl, photograph by Paul Evans

below: Mallefowl Preservation Group 
monitoring nests. Photograph by 
Malleefowl Preservation Group

A large fire in 2001 prior to Bush Heritage Australia’s management of the 
property may have reduced the amount and extent of suitable vegetation 
available to Malleefowls for building mounds.
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Monitoring reveals a rising trend in 
the occurrence of three bird species 
of conservation concern.

Three bird species of parrot and cockatoo, known 
to be susceptible to habitat loss and landscape 
modification and declining in other parts of Australia, 
have been increasing on the reserve since 2005. Major 
Mitchell’s Cockatoo, Red-tailed Black Cockatoo 
and Regent Parrot are all hollow-nesting species that 
require mature woodland for breeding and feed on 
seed, which is closely linked to rainfall and vegetation 
productivity. Despite the dry years of 2007-08, long-
term monitoring has nonetheless revealed a rising 
trend, with some year-to-year fluctuations, in their 
occurrence since 2005 (see Fig. 2).

Above: Red-tailed black cockatoos. 
Photograph by Paul and Leanne Hales 

Below: Major Mitchell cockatoo. 
Photograph by Paul Evans

Three tweets trending up

Figure 2. Index of occurrence (proportion of sites 
occupied multiplied by index of activity) recorded for 
Major Mitchell Cockatoo, Red-tailed Black Cockatoo 
(inland subspecies) and Regent Parrot during annual 
spring monitoring at permanent bird survey sites 
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A methodical approach to species 
discovery reveals hundreds of species seek 
refuge in the reserve – more than twenty 
new to science

In 2009, Bush Blitz, Australia’s largest nature 
discovery project and an initiative of the Australian 
Government through the Australian Biological 
Resources Study in partnership with BHP Billiton 
and Earthwatch Australia, undertook a survey of 
invertebrates, selected vertebrate groups and plants 
in the reserve. They discovered 460 species new to 
the reserve (the majority being invertebrates), along 
with 20 fauna and one flora species completely new 
to science.

Since 2009, we have continued to find new species on 
the reserve through various research projects such 
that 64 reptile and 17 native mammals including nine 
bats and six small mammals have now been recorded, 
with the next decade sure to uncover further 
additions to the reserve’s official species list.

Meet the new additions…

•	 A gecko (Strophurus michaelseni) was discovered 
to be not only new to the reserve but new to the 
region. Edith Cowan University researchers came 
across this species in 2011, which has been rarely 
recorded elsewhere and found to be hundreds 
of kilometres north-east of its previously known 
geographic range. 

•	 A highly restricted species of skipper butterfly, 
Laterite Ochre was recorded for the first time 
during the 2009 Bush Blitz. This near-threatened 
species grows on a specific vegetation type and 
before this discovery we had no idea that it was 
in the reserve and reliant on this particular kind 
of habitat. Populations of this species in inland 
south-west WA are fragmented due to land 
clearance, highlighting the importance of this 
population occurring in a reserve.

•	 A new species of pseudoscorpion was discovered 
during the 2009 Bush Blitz and named in honour 
of Charles Darwin’s great-great-grandson Chris, 
who was with the expedition team when the 
arthropod was found. “The moment we found the 
species was one I will never forget,” says Darwin. 
“A photograph of this small animal living under 
rocks miles from anywhere in WA will always be 
on my wall.”

“ A gecko (Strophurus michaelseni) 
was discovered to be not only new to 
the reserve but new to the region.” 

Watchful eyes rewarded

Above: Bush Heritage ecologists Dr Jim 
Radford and Dr Matt Appleby check traps 
during fauna monitoring. Photograph by 
Catherine Hunt

Right: a rare gecko Strophurus 
michaelseni-Photograph by Henry Cook
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From removing stock,to managing 
invasive weeds, feral animals and wildfire, 
Bush Heritage Australia has protected 
Charles Darwin Reserve from a range of 
perilous threats.

Largely with thanks to volunteers,  invasive weeds 
are now largely under control due to a consistent 
and targeted approach to weed removal. Quarantine 
areas were used to monitor and restrict the movement 
of a thorny, spiny seed (Double-Gee) traditionally 
carried by stock but transported today by vehicles and 
foot traffic. Mainly restricted to water points (dams 
and bores), Bush Heritage Australia with its team of 
dedicated volunteers has greatly reduced the number 
of sites affected and areas occupied by weeds.

Feral goats and foxes have been brought under 
control through a targeted approach. Feral goats, 
were managed through the strategic use of goat 
yards;  and are now down to ten per cent of their 
former population size. Quarterly fox-baiting over 
200 kilometres of tracks reduced fox sightings 
to low levels, based on recent camera-trap 
monitoring results.

Successful fire prevention for 10 years has resulted 
in a healthier, more resilient landscape for the 
reserve’s plant and animal species. A landscape-
wide fire burnt 25,000 hectares of the reserve 
in 2001, including a large area of heathland of 
particular importance to the vulnerable Malleefowl 
population. A decade later and Bush Heritage  is 
implementing a more strategic fire management 
plan designed to prevent extensive hot fires and 
protect long unburnt habitats. By burning small 
pockets of the reserve, Bush Heritage Australia will 
implement a mosaic of fire-age classes across the 
property, catering for a diverse range of habitats to 
suit the variety of species seeking refuge here. 

Knocking out the competition

A national problem – feral cats
Feral cats have been implicated in the 
extinction of 22 Australian mammals 
while the estimated 18 million feral cats 
in Australia today threaten many more 
species, including 35 bird, 36 mammal, 
seven reptile and three amphibian species 
already listed as nationally threatened.

Eradicat bait has been laid in the reserve as part of 
a three-year feral cat control project run by Edith 
Cowan University and Bush Heritage. This is the 
first study of how feral cats survive within semi-arid 
shrublands. One cat is capable of eating up to 20 small 
native animals a day, making them one of the greatest 
threats to dozens of native species. The outcomes 
of this three-year study are predicted to help land 
managers to control cats on neighbouring properties 
and other locations in Australia, while offering hope 
for the future of many threatened species.

Above: Reserve Manager Luke 
Bayley and Edith Cowan 
University PhD student Tim 
Doherty collaring a feral cat.

Below: infrared camera 
captures feral cat on Charles 
Darwin Reserve. 
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In a region that’s already revealed 
changing climatic conditions, the Climate 
Change Observation Project – an initiative 
between Bush Heritage Australia and the 
Conservation Council of Western Australia – 
is a crucial venture.

With less than 1% of published research into the 
impact of climate change on global biodiversity 
coming from the southern hemisphere, the Climate 
Change Observatory Project will provide much needed 
monitoring of the direct effects of climate change 
on Charles Darwin Reserve’s unique and vulnerable 
wildlife and vegetation over the next 30 years.

The reserve is perfectly positioned to capture the 
long-term effects of climate change on one of the most 
dramatically shifting landscapes and biologically rich 
areas in the world. Located at the northern edge of the 
South west botanical province, the reserve stretches 
across one of the most dramatic transition climate 
zones - an area universally predicted to become rapidly 
warmer and drier in current climate models. 

The project will also monitor developing changes in 
plant and animal populations, many of which are at the 
edge of their distribution and vulnerable to the effects 
of climate change. 

With the help of a purpose-built meteorological station, 
the project intends to share its research findings with 
scientists, parks and conservation organisations across 
Australia, so that they can adapt their management 
techniques to better reflect the climate.

Historical data dating back 20 years from the region 
suggests that climate induced changes in species have 
already started to occur. The Southern Forest Bat 
has retreated from the region and has been replaced 
by arid zone species like the Inland Forest Bat and 
Finlayson’s Cave Bat which highlights the value to be 
gained from the Climate Change Observatory Project 
in being (for example) able to predict changes in the 
distribution of species in the reserve and the region 
for many decades more.

Charting a changing climate

Up ahead… 
Protecting a large slice of remnant native 
habitat in Western Australia’s Avon Wheatbelt 
region in one of the most bio-diverse locations 
in the world is no small feat.

It is collaboration that made it possible - the result of 
working with research partners, neighbours, scientists and 
numerous volunteers to manage, monitor and control a 
range of threats - from invasive weeds and feral animals 
to bushfires and drought. Some of this work is of use to 
neighbouring pastoralists, such as the feral cat program.

Relationships with our local community are also critical in 
achieving conservation outcomes and a healthy landscape. 
Bush Heritage will continue to work with land managers 
and rural businesses that are committed to the long term 
future of these areas.

Bush Heritage took a lead role in establishing the 
Gundawa Regional Conservation Association;  a project 
for landscape scale conservation within the Southern 
Rangelands and Northern Wheatbelt. This is a partnership 
with local Government, Pastoral and Agricultural 
businesses, Indigenous landholders, State Government 
and the Minerals sector to develop better ways to care for 
our landscape.  Our focus now is on approximately two 
million hectares and we’re ready to dig our heels in.

Above: Mircobat. Photograph 
by the Conservation Council of 
Western Australia

Right: Sand goannas wrestling, 
Photograph by Tim Doherty 



Thank you

Bush Heritage Australia would like to acknowledge our partners 
and funders across our conservation work and key projects on 
Charles Darwin Reserve:

Generous support for the acquisition of this property was provided by the Australian 
Government under the National Reserve System Programm and Chris Darwin and 
Jacqui Courtney.

Bush Heritage Australia would like to thank all the donors and volunteers who have 
helped us protect Charles Darwin Reserve over the past ten years. These achievements 
would not be possible if not for their dedication and support.

This publication uses 100 per cent post‑consumer 
waste recycled fibre, made with a carbon neutral 
manufacturing process, using vegetable‑based inks.

Follow Bush Heritage on:
Above: Corellas after rain. 
Photograph by Tim Doherty 
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