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years ago (Table 2.2). In contrast, continental ice 
sheets at the mid to high latitudes of the Americas, 
Europe and Asia not only restructured geological fea-
tures, but also renewed substrates, grinding rock into 
nutrient-rich soils. Australia missed out on this proc-
ess of soil formation and replenishment. As a result, 
Australian soils are some of the oldest and most 
nutrient-poor in the world (Lindsay 1985). Further-
more, water bodies are also relatively nutrient-poor 
(except when nutrient-enhanced by human activities 
or erosion) when compared with other regions of the 
globe (Williams 1984).

Adaptation to nutrient-poor soils is a distinctive 
characteristic of the Australian biota (Table 2.2). For 
example, the Australian flora has a high degree of 
ever-greenness and sclerophylly, both of which help 
plants retain hard-won nutrients (Bowman and Prior 
2005). Nitrogen-fixing plants are major components 

of most vegetation types in Australia, compared to 
elsewhere in the world where soil nitrogen occurs in 
much higher concentrations (e.g. Orians and Milewski 
2007). Many of the anti-herbivore defences of plants 
involve compounds such as resins and gums in leaves 
and stems, and mechanical structures such as hard 
seed coats. These carbon-based mechanisms in Aus-
tralia are in contrast to the nitrogen-rich defence 
compounds used in most other floras (see Westoby et 
al. 2002, for low-nutrient implications for leaves).

Low-nutrient vegetation has important conse-
quences for herbivores. Most of Australia’s herbivorous 
native vertebrates have slow metabolic rates, especially 
the arboreal herbivores (Braithwaite et al. 1993), an 
advantage when vegetation is nutrient-poor. There are 
no native ruminant grazers or browsers, and insects 
play a large role both as leaf-eaters and seed-eaters. 
Many reptiles in the Australian arid zone prey on 

Figure 2.5 Average annual rainfall across Australia (in mm). Source: Australian Bureau of Meteorology.
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invertebrates such as termites, which are particularly 
adept at surviving on nutrient-poor vegetation (Mor-
ton and James 1988). Australia also has a higher 

proportion of myrmechochorous plant species whose 
seeds are adapted for dispersal by ants (Berg 1975).

Fire plays a profound role in Australian landscapes 
today (Bradstock et al. 2002). Low-nutrient vegetation 
has direct and indirect consequences for fire regimes. 
High levels of resins and similar carbon-rich com-
pounds in the flora, coupled with slow decomposition 
rates, produce large, highly flammable fuel stocks. 
Frequent fires may further reduce nutrient status so 
that the low-nutrient/fire relationship becomes self- 
reinforcing (Orians and Milewski 2007). The inverse 
relationship between grazing by large herbivores and 
frequency of fires across the world’s savannas has led 
some workers to regard fire as an ‘alternative grazer’ 
(Bond and Keeley 2005).

Among higher plants, the traits conferring an 
advantage under very dry or very nutrient-poor condi-
tions (e.g. resprouting, well-protected seeds) also 

Figure 2.6 Rainfall runoff patterns across Australia (annual average percentages). Source: Lindenmayer (2007a), modified 
from data of Australian Bureau of Meteorology.

Figure 2.7 Leopard skink Ctenotus pantherinus. Nearly 100 
species of Ctenotus occur in Australia. Source: © Bert & Babs 
Wells/DEC.
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provide advantages for survival after fires (Orians and 
Milewski 2007; Whelan 1995). There are likely to be 
some pre-adapted components of the Australian flora 
that will survive, or even benefit, if expected climate 
changes result in more frequent and/or more intense 
fires in many Australian ecosystems (Pittock 2005). 
See also Chapters 4 and 5.

2.2.4 In the middle of ocean currents
Australia is located at the confluence of several great 
oceans. The strongest regional driver of climate vari-
ability is the El Niño–Southern Oscillation phenom-
enon (ENSO). The climate is also under monsoonal 
influences in the northern regions, and under polar 
influences from the south (Table 2.2). It is the only 
continent where the major currents on both east and 
west coasts run in the same direction – from the equa-
tor to the pole, from a warm to a cool climate.

The Australian climate is characterised by a high 
degree of variability, with extremes in temperature and 
precipitation (droughts, floods and storms), due pri-
marily to large oceanic influences from tropical to 
sub-Antarctic latitudes. The incidence and intensity of 
rainfall in many localities is unpredictable, apart from 
some regional areas with reliable annual seasonal rain-
fall and/or temperature patterns (Table 2.2). As a result, 
there has been strong selection for organisms and traits 
that increase survival probabilities during extreme 
drought, and heat or cold. Examples include aestiva-
tion (e.g. water-holding frogs Cyclorana, Notaden; Fig. 

2.8); large, long-lived seed banks; opportunistic life 
histories tied to rainfall events; and special physiolo-
gies, morphologies and life histories among animals 
(e.g. rapid post-disturbance population recovery 
among marsupials) and plants (e.g. acacias such as 
mulga Acacia aneura; many eucalypt species) that can 
withstand great variations in rainfall or temperature. 
Some freshwater fish have evolved to cope with great 
variations in water flow and temperature (e.g. spawn-
ing of Murray cod Maccullochella peelii peelii is 
prompted by flood events).

2.2.5 A flat continent
Australia has limited topographic relief (Table 2.2). 
Less than 5% of the land is more than 600 m above sea 
level (Fig. 2.9). Topographic barriers such as mountain 
ranges may therefore not have been as great a barrier 
for species dispersal as on some other continents 
(Heatwole 1987). However, a lack of topographic vari-
ability may limit the ability of many species to migrate 
upslope as temperatures increase as a result of rapid 
climate change. If species need to migrate, elevational 
gradient is important as it can mean less distance to 
travel to find suitable climate; for example, a couple of 
kilometres uphill may be equivalent to hundreds of 
kilometres across flat landscapes.

2.3 THE FIRST HUMANS COLONISE 
AUSTRALIA
A range of animals and plants colonised Australia as 
the continent moved towards Asia over the past 20 mil-
lion years. These included species of bats, rodents, birds 
and Indo-Malaysian plants (Breed and Ford 2007; 
Churchill 1998; Specht and Specht 1999). Homo sapiens 
was one of the colonisers during the most recent ice age. 
These colonisations were facilitated by sea levels that 
were significantly lower than they are today. 

The first humans – Indigenous Australians – 
arrived on the continent between 40 000 and 65 000 
years ago (Table 2.2). They came, and remained, as 
hunters and gatherers, but they changed the landscape 
through hunting and by their use of fire (Bowman 
2003). At approximately the same time, many large 
species of mammals became extinct. Natural selection 
favoured plants and animals able to adapt to 

Figure 2.8 Desert spade-foot frog Notaden nichollsi is well 
adapted to desert living, where it spends most of its time 
underground. Source: © Bert & Babs Wells/DEC.
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human-derived changes in fire regimes. Plants and 
animals reacted individualistically to the intensity, 
timing and frequency of new fire regimes (Whelan 
1995).

Subsequent human colonists and visitors came to 
Australia, especially to the north, starting about 6000 
years ago (Table 2.2). These later peoples introduced 
the dingo Canis lupus dingo, the largest terrestrial pla-
cental mammal in Australia (other than Homo sapi-
ens) at the time. The introduction of this species is 
thought to have contributed to the extinction of at 
least two species of large carnivorous marsupials on 
mainland Australia – the thylacine Thylacinus cyno-
cephalus and the Tasmanian devil Sarcophilus harrisii. 
Both of these species survived only in Tasmania, where 
the dingo failed to colonise. The dingo also probably 

affected the distribution and relative abundance of its 
prey, and is known to maintain such an effect today 
(see Chapter 3). Human colonists of northern Aus-
tralia over the past 6000 years also introduced several 
species of plants. The distribution of most of these spe-
cies has remained localised (e.g. the tamarind tree 
Tamarindus indica), but other species have become 
subdominant or minor elements in the local f lora (e.g. 
bamboo Bambusa spp.).

2.4 THE NEXT WAVE OF HUMAN 
COLONISTS: THE EUROPEANS
Europeans arriving in Australia over 200 years ago 
found landscapes that were shaped, in large part, by 
Aboriginal burning (Bowman 2003). These new 

Figure 2.9 Areas of Australia above 600 m in elevation. Source: James W Shirley, using 2.5 m digital topographic data of 
Geosciences Australia.
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Table 2.2 Environmental and evolutionary consequences for Australia’s biodiversity of (A) geology and (B) human 
colonisation.

A. Geology Environmental consequences Evolutionary consequences
Reflected in current 
biodiversity

Break up of Gondwana 
and isolation of Australia

Continent moved northwards Selection and genetic drift 
occurs in isolation from biota 
of other continents over 
millions of years

Endemism extremely high; 
unique flora and fauna on a 
global scale

Plate tectonics moves 
Australia into 30 degrees 
latitude zone

Aridity: the world’s great deserts 
occur at these latitudes

Selection of terrestrial biota 
under very dry, and often 
very variable, conditions

Large evolutionary 
speciation within endemic 
genera

Located at confluence of 
several great oceans with 
strong ENSO and 
monsoonal influences, 
and polar influence to the 
south

Variable environments driven by 
extremes in temperature and 
precipitation (e.g. drought, storms)

Selection for organisms and 
traits that respond favourably 
to highly variable climates 
(e.g. marsupial vs placental 
mammals)

Many opportunistic 
physiologies (e.g. 
eucalypts, marsupials, 
water-holding frogs); large 
annual plant seed banks, 
desiccation resistance of 
many aquatic species

Pleistocene ice ages: 
continental ice sheets do 
not form on Australian 
mainland

Soils were not rejuvenated by glacial 
action; soils remain very nutrient 
poor

Selection for organisms and 
traits appropriate to low soil 
nutrient and water availability

High degree of sclerophylly 
in terrestrial flora

Volcanic activity and 
uplift have not occurred 
in recent geological time; 
old mountains and 
plateaus highly eroded

Topography of continent is 
essentially flat; soils are nutrient 
poor

General lack of selection for 
dispersal distance

Some species of native 
biota have limited capacity 
to disperse rapidly over 
long distances 

B. Human colonisation 
of Australia Environmental consequences Evolutionary consequences

Reflected in current 
biodiversity

First colonisers from the 
north (40 000–65 000+ 
years b.p.)

Increased incidence of fire; 
modified fire regimes

Selection of traits under 
modified fire regimes; 
vegetation changes 
availability of habitat and 
food for animals; extinctions 
of some large mammals

Community composition a 
product of the shifts in 
relative abundance of plant 
species (e.g. high degree of 
fire-resistant and fire-
enhanced species) 

Incidental visitors, 
especially in the north  
(6000+ years b.p.)

Introduction of dingo to 
mainland Australia and some 
plants in the north

Extinction of two large 
carnivorous marsupials on 
mainland Australia; 
introduced plants in north 
remain locally abundant or 
widespread but 
subdominant only 

European settlement 
(220 years b.p.) 

Land clearing; drainage of 
wetlands; pollution and redirection 
of freshwater flows; nutrient 
additions to land and runoff to 
water bodies; introduction of both 
carnivores and hard-hoofed 
herbivores; introduction of exotic 
plants and pathogens; introduction 
of exotic freshwater (e.g. European 
carp Cyprinus carpio) and marine 
species; habitat modification and 
destruction; overfishing

Selection for colonising and 
rapidly growing species; 
changes in competition and 
predator–prey relationships 
in community structure and 
functioning create changes in 
selection pressures on species 
morphologies, physiologies, 
phenologies and life histories

Shifts in abundances and 
distributions of species 
(some to extinction); loss 
of community integrity and 
hence ecosystem function. 
See Chapter 3.
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colonisers further altered the landscapes (Table 2.2). 
They cleared forests, woodlands, mallee, brigalow, and 
other vegetation such as salt marsh and mangroves; 
drained wetlands; and redirected watercourses. They 
added fertiliser, crops and new pasture plants to the 
land. An unintended result was increased nutrient 
runoff to freshwater bodies and marine ecosystems. 
Other key modifications to landscapes included wind- 
and water-induced soil erosion after the removal or 
alteration of vegetation cover. Irrigation for crops, land 
clearing and other farming practices led to soil degrada-
tion including increased salinity. Many native species 
were targeted as pests, including the dingo, or exploited 
for various uses. Introductions of both carnivorous and 
herbivorous vertebrates as well as numerous inverte-
brates, plants (some becoming invasive weeds), fungi 
and pathogens also occurred. These landscape-level 
changes are ongoing (see Chapter 3).

European settlement and landscape changes were 
rapid and extensive. As a consequence, many elements 
of Australia’s biota experienced rapid shifts in distri-
bution and abundance within a few decades of coloni-
sation and some species became extinct (e.g. the 
Darling Downs hopping-mouse Notomys mordax and 
Gould’s mouse Pseudomys gouldii). In some cases, the 
functioning of entire ecosystems was dramatically 
altered; for example, temperate native grasslands and 
grassy box-gum temperate woodlands in the southern 
wheat–sheep belt (Table 2.2). The nature and magni-
tude of these ecological changes and losses of biodiver-
sity are described in more detail in Chapter 3. 

2.5 AUSTRALIA’S MAJOR BIOMES
‘Biomes’ are large, biologically distinctive parts of the 
Earth, the spatial occurrence of which is correlated 
with climate. The life forms of the biota, not the indi-
vidual species, are the biological units used for the 
analysis, description and classification of biomes 
(Eblen and Eblen 1994). Biomes are usually described 
by their major life forms (e.g. temperate forest, tropical 
rainforest, coral reef) or other commonly used terms 
(e.g. alpine, savanna). The term ‘biome’ encompasses 
the sum of the plant and animal communities within a 
given climatic zone, successional stages of those com-
munities, and any embedded geological features such 

as rivers, lakes, glaciers and bogs. Shifts in the relative 
proportions of a biome’s components can occur due to 
land use changes, but an entire biome is rarely signifi-
cantly altered other than by a change in climate.

Despite massive changes in land use since European 
settlement, Australia’s major biomes are still clearly 
defined. The IBRA classification (Thackway and 
Cresswell 1995 and later revisions) couples biomes 
with geographical regions to create 85 ‘bioregions’ for 
Australia (Fig. 2.1). Major transformations in Aus-
tralia’s bioregions may occur as the climate changes. 
This is discussed further in Chapter 5. 

2.6 WHY IS THE CONSERVATION OF 
AUSTRALIA’S BIODIVERSITY IMPORTANT?
Over the past two decades, biodiversity conservation 
has become a major objective of most countries world-
wide, and it was adopted as an aim of the many nations 
(including Australia) that ratified the Convention on 
Biological Diversity (the Rio Convention) developed at 
the 1992 ‘Earth Summit’ in Rio de Janeiro, Brazil. 
There are four broad groups of reasons for conserving 
living things and the ecosystems that they form. These 
are briefly outlined below. 

2.6.1 Ecosystem services
Living organisms contribute to the life support system 
of Earth on which humans depend. Plants provide the 
oxygen we breathe, maintain the quality of the atmos-
phere, moderate climate and its impacts, regulate 
freshwater supplies, and generate and maintain the 
topsoil. Plants, animals and microbes dispose of 
wastes, generate and recycle nutrients, control pests 
and diseases, pollinate crops, and provide a genetic 
store from which we can benefit in the future. These 
values of biodiversity are often termed ‘ecosystem 
services’ (Daily 1997; Millennium Ecosystem Assess-
ment 2005) and they can have significant impacts on 
human well-being and health (Box 2.1). Some ecosys-
tems services embrace or overlap utilitarian values of 
individual species (section 2.6.2), heritage values (sec-
tion 2.6.3), and existence and ethical values (section 
2.6.4) described later.

The concept of ‘ecosystem services’ is relatively 
recent, being first used in the late 1960s. Research on 
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ecosystem services has grown dramatically in the past 
decade in response to a growing need to place a value 
on biodiversity. The ecosystem services concept focuses 
on human dependence on the environment and reduces 
the complexity of natural systems to a manageable 
(comprehensible) number of services that people 
receive from ecosystems. This can help engage stake-
holders and the community in dialogue about what 
services are needed where, when and by whom (Cork et 
al. 2008). Understanding and categorising ecosystem 
services also aids in making decisions about manage-
ment priorities (Wallace 2007). For example, the IUCN 
estimated that 46% of the total value of ecosystems 
services to humans originates in wetlands (IUCN 
1999), a statistic that could help set priorities in a 

particular region. Table 2.3 categorises and provides 
examples of ecosystem services from Australian natu-
ral biodiversity. This table follows the Millennium 
Ecosystem Assessment (2005) in categorising ecosys-
tem services, although there is debate about classifica-
tion systems. For example, Wallace (2007) proposed 
separating processes for achieving services (means) 
from the services themselves (ends).

Some economists have attempted to place monetary 
values on ecosystem services with results that are, at 
least, consistent with the belief that such values are 
very high (Costanza et al. 1997). For example, the riv-
ers, wetlands and floodplains of the Murray–Darling 
Basin are estimated to provide A$187 billion in ecosys-
tem services annually (Thoms and Seddon 2000). The 
equivalent estimates for Australian terrestrial ecosys-
tems are A$325 billion per year (Jones and Pittock 
1997). By comparison, the entire Australian gross 
domestic product in 2005–06 was about A$965 billion 
(Australian Bureau of Statistics 2008).

2.6.2 Utilitarian values of individual species
Another important reason for the conservation of 
biodiversity is its economic contribution or monetary 
value of individual species or groups derived for par-
ticular regions. Australia’s biota and its landscapes, for 
example, attract tourists to Australia. The koala Phas-
colarctos cinereus, alone, is estimated to be worth over 
a billion dollars annually to the Australian tourism 
industry (Australian State of the Environment Com-
mittee 2001). The Great Barrier Reef was estimated to 
be worth A$6.9 billion to the Australian economy in 
2005–06 (Access Economics 2007). 

Plants, animals and micro-organisms provide 
nearly all of our food, medicines and drugs. Many 
commercial products are made from naturally occur-
ring plants and animals found in the Australian land-
scape, including renewable resources like paper, 
leather, fuel and building materials. Indeed, the role of 
trees and vertebrates in providing human shelter, fuel 
and food are well known. This is in contrast to the 
economic uses and products of relatively inconspicu-
ous invertebrates, which are relatively unknown. 
Examples of the economic use of invertebrates are 
shown in Table 2.4. Products derived from native plant 
and animal species range from cosmetics, adhesives 

Box 2.1 Ecosystem services: an 
example of monetary valuation. 

(David Lindenmayer)

It has been estimated that the environment 
returns an estimated US$33 trillion in goods and 
services to human society each year, about 1.8 
times global gross domestic product (Costanza et 
al. 1997). However, the true value of ecosystem 
services are often not well accounted for until they 
are gone (McIntyre et al. 2000). This was illus-
trated by the 2004 Boxing Day tsunami that killed 
200 000 people, made two million people home-
less and led to economic losses of US$6 billion 
(Mooney 2007). The areas where the greatest tsu-
nami damage occurred were also those places 
where extensive clearing of mangrove forests had 
taken place (Kathiresan and Rajendran 2006). For 
example, more than half of the mangrove forests 
along the coast of Thailand had been replaced by 
shrimp farms between 1975 and 1993 (Barbier 
and Cox 2002). In the late 1990s, the value of 
shrimp exports was US$1–2 billion, or returns of 
US$194–209 per ha. This figure seems significant 
until compared with financial losses and losses of 
human life associated with the 2004 Boxing Day 
tsunami. This figure further pales into insignifi-
cance when other values of mangrove forests to 
local human communities are estimated – up to 
US$35 000 per ha from timber and non-timber 
products alone. 
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Table 2.3 Examples of ecosystem services from Australia’s natural biodiversity.

Type of service Service Examples from Australia’s natural biodiversity

Provisioning 
services

Food Macadamia nut Macadamia integrifolia; bush food; meat and hides from kangaroos; 
honey; fisheries

Fibre Eucalypts provide timber and pulp

Fuel Wood; biofuels (e.g. ethanol from sugar cane)

Genetic resources Use of Australia’s marine and terrestrial organisms for medical drug development; tree 
breeding for plantations

Biochemicals, natural 
medicines, etc.

Oil mallees; Kakadu plum Terminalia ferdinandiana has 50 times the concentration of 
vitamin C in oranges; anti-cancer drugs are being developed from wild plants

Ornamental resources Wildflower industry; shell collecting

Fresh water Naturally vegetated catchments provide millions of dollars worth of potable water for 
Australian cities and for irrigation each year; vegetation controls groundwater tables – its 
loss can lead to soil salinisation

Regulating 
services

Air quality regulation Microbial immobilisation of sulphur compounds; plants absorb a variety of pollutants

Climate regulation Phytoplankton in the ocean have absorbed about a quarter of the CO2 produced by 
human activities since the industrial revolution; changes in land cover can influence local 
temperature and rainfall; sequestration of greenhouse gases in trees, etc.

Water regulation and 
purification

Vegetation and micro-organisms remove pollutants from water; naturally vegetated 
watercourses limit flooding; wetlands purify water

Erosion control Naturally vegetated watercourses show minimal erosion compared with cleared 
watercourses; mangroves prevent coastal erosion

Disease regulation Insects, birds and other predators naturally control disease-carrying insects

Pest regulation Predation of pest insects by native animals; predation of house mouse by native 
carnivores; biological control

Pollination Insects, birds and mammals pollinate crops and native plants species that are utilised by 
people

Cultural 
Services

Cultural diversity and 
heritage

Plants and animals are an integral part of Aboriginal culture

Spiritual and religious 
values

The close association of Aboriginal Australians with country, including the Dreaming, in 
which ancestral beings, including animals, created the land and its biodiversity; many 
non-Aboriginal Australians feel connected to plants, animals and the wild places they 
form

Recreation and 
ecotourism

Australia’s natural scenery and biodiversity are the major attraction for tourists visiting 
our country; amateur fishing; bushwalking; study of natural history

Aesthetic values Australia’s natural landscapes and biodiversity provide us with a sense of place

Knowledge systems Use of traditional and scientific knowledge systems for managing land and biodiversity

Inspirational values Australia’s cultural identity is closely associated with the bush and its plants and animals; 
some Australian species are national icons; appreciation of the wonder of living things

Educational values Biodiversity helps us learn about the world and its complexity 

Supporting 
services

Soils formation The organic component of soil comes from biodiversity

Photosynthesis; 
primary production

Primary production via photosynthesis provides the basic building blocks for all carbon-
based life forms on Earth, including Homo sapiens; natural vegetation and algae replenish 
the oxygen we breathe and require for energy utilisation

Nutrient cycling Symbiotic bacteria in many Australian plants fix nitrogen from the atmosphere, thus 
fertilising the soil

Water cycling Transpiration transfers groundwater to the atmosphere

Source: Millennium Ecosystem Assessment (2005); Wallace (2007).
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and anticoagulants to industrial products used in 
concrete, car parts, ceramics and fibres. 

Only a limited number of the Earth’s species have 
been used by humans. Many biological resources, 
including those from species many would regard as 
useless today, will become valuable in the future (Beat-
tie and Ehrlich 2001). This emphasises the need for the 
preservation of biodiversity to ensure opportunities 
for future generations of people, including their 
unknown or unexpected future needs.

2.6.3 Heritage values and national identity
Heritage values of a place are defined under Australia’s 
Environment Protection and Biodiversity Conservation 
Act 1999 (Cwlth) as: ‘[including] the place’s natural 
and cultural environment having aesthetic, historic, 
scientific or social significance, or other significance, 
for current and future generations of Australians’ 
(s. 528). Australia’s biota is an important dimension of 
the national character, and particular groups of people, 
especially Aboriginal Australians, gain additional 
value from their association with significant aspects of 
our biotic heritage. Examples include red deserts, coral 
reefs and rainforests to koalas, kangaroos and 

wallabies, which are national emblems for various 
football teams, airlines and other national 
institutions. 

2.6.4 Existence and ethical values
Many believe that biodiversity has an ‘existence’ value. 
That is, plants, animals and other organisms should be 
conserved because of their beauty, symbolic value or 
intrinsic interest, or on religious or philosophical 
grounds. Many people would feel a loss if the world’s 
beautiful and interesting plants and animals, and the 
wild places they inhabit, disappeared. For many, bio-
diversity also has value in its own right, regardless of 
its utility to humans. Each species may be viewed as a 
unique and irreplaceable product of millions of years 
of evolution. Put simply, the rich diversity of other life 
forms is a core part of our own humanity. 

2.7 BIODIVERSITY IN AN ECONOMIC 
CONTEXT
Much of the value of biodiversity as an ecosystem serv-
ice is not captured in markets, and consequently is not 
included in the national accounts. Thus, both these 

Table 2.4 Examples of economic uses of invertebrates. 

Economic uses and products Animal groups

Adhesives Velvet worms, earthworms and marine worms

Ant repellents Ants and wasps

Antibiotics research and development Ants

Anticoagulants Leeches

Art materials Butterflies

Biological control agents Nematodes, mites, insects

Biological control of weeds Leaf hoppers

Brain research Sea slugs, nematodes

Bird repellents Leaf hoppers

Control of crystallisation Molluscs

Cryoprotectants Springtails, mites

Ecotourism foci Glow worms (flies)

Industrial products (concrete, car parts, ceramics, fibres) Molluscs, spiders

Pigments Cochineal beetles

Termiticides Ants

Source: Modified from Lindenmayer (2007a).



The nature of Australia’s biodiversity 21

important measures fail to represent the true value of 
biodiversity to society. This failure means that popular 
perceptions of the value of biodiversity are less than 
they should be. Not only does this have important 
implications for the way we manage biodiversity by 
reducing the urgency we might otherwise feel to 
reverse its loss, but also it results in serious under-
investment in biodiversity conservation. It is impor-
tant to understand the difficulties that contemporary 
economic systems have in dealing with biodiversity, as 
these must be overcome if we are to significantly 
improve the effectiveness of biodiversity conservation 
in future (see Chapters 6 and 7).

Market and market-like institutions are appropri-
ate when services can be established with low transac-
tion costs (particularly the costs of exclusion) as 
private goods (e.g. defining private property by issu-
ing tradeable permits). Otherwise, as for many eco-
system services associated with biodiversity, collective 
institutional arrangements will be required. Even 
where market institutions are appropriate, they need 
to be established, administered and adapted via col-
lective arrangements.

The design and choice of collective institutional 
arrangements for sustaining ecosystem services asso-
ciated with biodiversity are critical for strengthening 
our capacities to adapt under the pervasive complexity 
and uncertainty of climate change. In particular, the 

types of investments we make now in adaptation will 
set the framework for transforming institutional 
structures and building innovative solutions (see 
Chapters 6 and 7).

2.8 THE NATURE OF THE CHALLENGE 
The prolonged isolation of the Australian continent, 
coupled with the lack of topographic relief and limited 
nutrient levels of most soils, are among the key factors 
that have resulted in the evolution of Australia’s unique 
and highly diverse biota. 

The conservation of Australia’s species-rich and 
distinctive biota is critically important for heritage, 
ethical, intrinsic and utilitarian values, and for the 
roles that it plays in the maintenance of ecosystem 
services. At the planetary scale, biodiversity is crucially 
important for the maintenance of our own life support 
system. 

Shifts in abundance and distributions of biota, 
including species extinctions and the drivers responsi-
ble for such changes, are addressed in Chapter 3. The 
challenge to live in a manner that is more ecologically 
sustainable will require changes in attitudes; innova-
tive institutional arrangements, management skills 
and economic instruments; and far greater under-
standing of the biology of Australia’s (and the Earth’s) 
species and ecological communities. 




