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INTRODUCTION

Wildlife Extinction Crisis is Volume 466 in the ‘Issues in Society’ series of educational resource books. 
The aim of this series is to offer current, diverse information about important issues in our world, 
from an Australian perspective.

KEY ISSUES IN THIS TOPIC
The Earth is currently experiencing an extinction crisis due to the exploitation of the planet by humans. According 
to the latest estimates, more than 32,000 species are threatened with extinction, equating to over a quarter of 
all assessed species. Are we in the midst of a global mass extinction event?

Australia has one of the worst recent extinction records of any continent, with more than 100 species of vertebrates 
becoming extinct since the first people arrived over 50 thousand years ago; more than 300 animal and 1,000 plant 
species are now threatened with imminent extinction. Most of Australia’s wildlife is found nowhere else in the 
world, making its conservation even more important.

This book explores the state of the world’s wildlife and examines the factors which are threatening their survival 
globally and in Australia, including habitat destruction, overexploitation, wildlife trading, pollution, and the 
devastating impacts of climate change in the form of droughts and bushfires.

What about wildlife conservation? How can humankind better protect the planet’s biodiversity – including 
wildlife and their habitats – to prevent more species from becoming extinct?

SOURCES OF INFORMATION
Titles in the ‘Issues in Society’ series are individual resource books which provide an overview on a specific subject 
comprised of facts and opinions.

The information in this resource book is not from any single author, publication or organisation. The unique value 
of the ‘Issues in Society’ series lies in its diversity of content and perspectives.

The content comes from a wide variety of sources and includes:

 h Newspaper reports and opinion pieces
 h Website fact sheets
 h Magazine and journal articles

 h Statistics and surveys
 h Government reports
 h Literature from special interest groups

CRITICAL EVALUATION
As the information reproduced in this book is from a number of different sources, readers should always be aware 
of the origin of the text and whether or not the source is likely to be expressing a particular bias or agenda.

It is hoped that, as you read about the many aspects of the issues explored in this book, you will critically evaluate 
the information presented. In some cases, it is important that you decide whether you are being presented with 
facts or opinions. Does the writer give a biased or an unbiased report? If an opinion is being expressed, do you 
agree with the writer?

EXPLORING ISSUES
The ‘Exploring issues’ section at the back of this book features a range of ready-to-use worksheets relating to 
the articles and issues raised in this book. The activities and exercises in these worksheets are suitable for use by 
students at middle secondary school level and beyond.

FURTHER RESEARCH
This title offers a useful starting point for those who need convenient access to information about the issues 
involved. However, it is only a starting point. The ‘Web links’ section at the back of this book contains a list of 
useful websites which you can access for more reading on the topic. 

This e-book is subject to the terms and conditions of a non-exclusive and non-transferable LICENCE AGREEMENT between
THE SPINNEY PRESS and: Sandringham College, Sandringham, contact@sandringhamcollegelibrary.com
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CHAPTER 1

Global wildlife extinction

Chapter 1 Global wildlife extinction 

Nature’s dangerous decline ‘unprecedented’; 
species extinction rates ‘accelerating’
Nature is declining globally at rates unprecedented in human history – and the rate of species extinctions 
is accelerating, with grave impacts on people around the world now likely, warns a landmark report from 
the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES)

The overwhelming evidence of the IPBES Global 
Assessment, from a wide range of different fields 
of knowledge, presents an ominous picture,” 

said IPBES Chair, Sir Robert Watson.
“The health of ecosystems on which we and all other 

species depend is deteriorating more rapidly than ever. 
We are eroding the very foundations of our economies, 
livelihoods, food security, health and quality of life 
worldwide.”

“The Report also tells us that it is not too late to 
make a difference, but only if we start now at every 
level from local to global,” he said.

“Through ‘transformative change’, nature can still 
be conserved, restored and used sustainably – this is 
also key to meeting most other global goals. By trans- 
formative change, we mean a fundamental, system-wide 
reorganisation across technological, economic and 
social factors, including paradigms, goals and values.”

KEY STATISTICS AND FACTS
	h 75%: terrestrial environment “severely altered” to 

date by human actions (marine environments 66%)
	h 47%: reduction in global indicators of ecosystem extent 

and condition against their estimated natural baselines, 
with many continuing to decline by at least 4% per decade

	h 28%: global land area held and/or managed by indigenous 
peoples, including >40% of formally protected areas 
and 37% of all remaining terrestrial areas with very 
low human intervention

	h +/-60 billion: tons of renewable and non-renewable 
resources extracted globally each year, up nearly 
100% since 1980

	h 15%: increase in global per capita consumption 
of materials since 1980

	h >85%: of wetlands present in 1700 had been lost 
by 2000 – loss of wetlands is currently three times 
faster, in percentage terms, than forest loss.

This e-book is subject to the terms and conditions of a non-exclusive and non-transferable LICENCE AGREEMENT between
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“The member States of IPBES Plenary have now 
acknowledged that, by its very nature, transformative 
change can expect opposition from those with interests 
vested in the status quo, but also that such opposi-
tion can be overcome for the broader public good,” 
Watson said.

The Global Assessment Report on Biodiversity and 
Ecosystem Services is the most comprehensive ever 
completed. It is the first intergovernmental Report 
of its kind and builds on the landmark Millennium 
Ecosystem Assessment of 2005, introducing innov- 
ative ways of evaluating evidence.

Compiled by 145 expert authors from 50 countries 
over the past three years, with inputs from another 310 
contributing authors, the Report assesses changes over 
the past five decades, providing a comprehensive pict- 
ure of the relationship between economic development 
pathways and their impacts on nature. It also offers a 
range of possible scenarios for the coming decades.

Based on the systematic review of about 15,000 sci- 
entific and government sources, the Report also draws 
(for the first time ever at this scale) on indigenous and 
local knowledge, particularly addressing issues relevant 
to Indigenous Peoples and Local Communities.

“Biodiversity and nature’s contributions to people 
are our common heritage and humanity’s most impor-
tant life-supporting ‘safety net’. But our safety net is 
stretched almost to breaking point,” said Prof. Sandra 
Díaz (Argentina), who co-chaired the Assessment with 
Prof. Josef Settele (Germany) and Prof. Eduardo S. 
Brondízio (Brazil and USA).

“The diversity within species, between species and 
of ecosystems, as well as many fundamental contrib- 
utions we derive from nature, are declining fast, 
although we still have the means to ensure a sustain- 
able future for people and the planet.”

The Report finds that around 1 million animal and 
plant species are now threatened with extinction, many 

within decades, more than ever before in human history.
The average abundance of native species in most 

major land-based habitats has fallen by at least 20%, 
mostly since 1900. More than 40% of amphibian 
species, almost 33% of reef forming corals and more 
than a third of all marine mammals are threatened. 
The picture is less clear for insect species, but available 
evidence supports a tentative estimate of 10% being 
threatened. At least 680 vertebrate species had been 
driven to extinction since the 16th century and more 
than 9% of all domesticated breeds of mammals used 
for food and agriculture had become extinct by 2016, 
with at least 1,000 more breeds still threatened.

“Ecosystems, species, wild populations, local varie-
ties and breeds of domesticated plants and animals are 
shrinking, deteriorating or vanishing. The essential, 
interconnected web of life on Earth is getting smaller 
and increasingly frayed,” said Prof. Settele.

“This loss is a direct result of human activity and 
constitutes a direct threat to human wellbeing in all 
regions of the world.”

To increase the policy-relevance of the Report, the ass- 
essment’s authors have ranked, for the first time at this 
scale and based on a thorough analysis of the available 
evidence, the five direct drivers of change in nature with 
the largest relative global impacts so far. These culprits 
are, in descending order: (1) changes in land and sea use; 
(2) direct exploitation of organisms; (3) climate change; 
(4) pollution and (5) invasive alien species.

The Report notes that, since 1980, greenhouse gas 
emissions have doubled, raising average global temp-
eratures by at least 0.7 degrees Celsius – with climate 
change already impacting nature from the level of eco-
systems to that of genetics – impacts expected to increase 
over the coming decades, in some cases surpassing the 
impact of land and sea use change and other drivers.

Despite progress to conserve nature and implement 
policies, the Report also finds that global goals for 
conserving and sustainably using nature and achieving 
sustainability cannot be met by current trajectories, 
and goals for 2030 and beyond may only be achieved 
through transformative changes across economic, 
social, political and technological factors. With good 
progress on components of only four of the 20 Aichi 
Biodiversity Targets, it is likely that most will be missed 
by the 2020 deadline. 

Current negative trends in biodiversity and eco-
systems will undermine progress towards 80% (35 
out of 44) of the assessed targets of the Sustainable 
Development Goals, related to poverty, hunger, health, 
water, cities, climate, oceans and land (SDGs 1, 2, 3, 
6, 11, 13, 14 and 15). Loss of biodiversity is therefore 
shown to be not only an environmental issue, but also 
a developmental, economic, security, social and moral 
issue as well.

“To better understand and, more importantly, to 
address the main causes of damage to biodiversity and 
nature’s contributions to people, we need to under- 
stand the history and global interconnection of com- 

This e-book is subject to the terms and conditions of a non-exclusive and non-transferable LICENCE AGREEMENT between
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plex demographic and economic indirect drivers of 
change, as well as the social values that underpin 
them,” said Prof. Brondízio.

“Key indirect drivers include increased population 
and per capita consumption; technological innovation, 
which in some cases has lowered and in other cases 
increased the damage to nature; and, critically, issues of 
governance and accountability. A pattern that emerges 
is one of global interconnectivity and ‘telecoupling’ 
– with resource extraction and production often occ- 
urring in one part of the world to satisfy the needs of 
distant consumers in other regions.”

Other notable findings of the Report include:
	• Three-quarters of the land-based environment and 

about 66% of the marine environment have been 
significantly altered by human actions. On average 
these trends have been less severe or avoided in 
areas held or managed by Indigenous Peoples and 
Local Communities.

	• More than a third of the world’s land surface and 
nearly 75% of freshwater resources are now 
devoted to crop or livestock production.

	• The value of agricultural crop production has 
increased by about 300% since 1970, raw timber 
harvest has risen by 45% and approximately 60 billion 
tons of renewable and non-renewable resources are 
now extracted globally every year – having nearly 
doubled since 1980.

	• Land degradation has reduced the productivity of 
23% of the global land surface, up to US$577 billion 
in annual global crops are at risk from pollinator 
loss and 100-300 million people are at increased 
risk of floods and hurricanes because of loss of 
coastal habitats and protection.

	• In 2015, 33% of marine fish stocks were being har- 
vested at unsustainable levels; 60% were maximally 
sustainably fished, with just 7% harvested at levels 

lower than what can be sustainably fished.
	• Urban areas have more than doubled since 1992.
	• Plastic pollution has increased tenfold since 1980, 

300-400 million tons of heavy metals, solvents, toxic 
sludge and other wastes from industrial facilities 
are dumped annually into the world’s waters, and 
fertilizers entering coastal ecosystems have produced 
more than 400 ocean ‘dead zones’, totalling more 
than 245,000 km2 (591-595) – a combined area 
greater than that of the United Kingdom.

	• Negative trends in nature will continue to 2050 and 
beyond in all of the policy scenarios explored in the 
Report, except those that include transformative 
change – due to the projected impacts of increasing 
land-use change, exploitation of organisms 
and climate change, although with significant 
differences between regions.

The Report also presents a wide range of illustrative 
actions for sustainability and pathways for achieving 
them across and between sectors such as agriculture, 
forestry, marine systems, freshwater systems, urban 
areas, energy, finance and many others. It highlights 
the importance of, among others, adopting integrated 
management and cross-sectoral approaches that 
take into account the trade-offs of food and energy 
production, infrastructure, freshwater and coastal 
management, and biodiversity conservation.

Also identified as a key element of more sustainable 
future policies is the evolution of global financial and 
economic systems to build a global sustainable econ-
omy, steering away from the current limited paradigm 
of economic growth.

Intergovernmental Science-Policy Platform on Biodiversity and 
Ecosystem Services. Nature’s Dangerous Decline ‘Unprecedented’; 

Species Extinction Rates ‘Accelerating’ (Media release, 6 May 2019). 
Retrieved from http://ipbes.net on 23 July 2020.

	h 8 million: total estimated number of animal and plant 
species on Earth (including 5.5 million insect species).

	h Tens to hundreds of times: the extent to which 
the current rate of global species extinction is higher 
compared to average over the last 10 million years, 
and the rate is accelerating.

	h Up to 1 million: species threatened with extinction, 
many within decades.

	h >500,000 (+/-9%): share of the world’s estimated 5.9 
million terrestrial species with insufficient habitat for 
long-term survival without habitat restoration.

	h >40%: amphibian species threatened with extinction.
	h Almost 33%: reef forming corals, sharks and shark 

relatives, and >33% marine mammals threatened 
with extinction.

	h 25%: average proportion of species threatened with 
extinction across terrestrial, freshwater and marine 
vertebrate, invertebrate and plant groups that have 
been studied in sufficient detail.

	h At least 680: vertebrate species driven to extinction 
by human actions since the 16th century.

	h +/-10%: tentative estimate of proportion of insect 
species threatened with extinction.

	h >20%: decline in average abundance of native species 
in most major terrestrial biomes, mostly since 1900.

	h +/-560 (+/-10%): domesticated breeds of mammals were 
extinct by 2016, with at least 1,000 more threatened.

	h 3.5%: domesticated breed of birds extinct by 2016.
	h 70%: increase since 1970 in numbers of invasive alien 

species across 21 countries with detailed records.
	h 30%: reduction in global terrestrial habitat integrity 

caused by habitat loss and deterioration.
	h 47%: proportion of terrestrial flightless mammals and 

23% of threatened birds whose distributions may have 
been negatively impacted by climate change already.

	h >6: species of ungulate (hoofed mammals) would likely 
be extinct or surviving only in captivity today without 
conservation measures.

SPECIES, POPULATIONS AND VARIETIES OF PLANTS AND ANIMALS

This e-book is subject to the terms and conditions of a non-exclusive and non-transferable LICENCE AGREEMENT between
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‘Revolutionary change’ needed to stop 
unprecedented global extinction crisis
The exploitation of the land and sea is the number one reason for biodiversity 
extinction, according to a new report. Michelle Lim explains

We are witnessing the loss of biodiversity at 
rates never before seen in human history. 
Nearly a million species face extinction if 

we do not fundamentally change our relationship 
with the natural world, according to the world’s 
largest assessment of biodiversity. Last week, in the 
culmination of a process involving 500 biodiversity 
experts from over 50 countries, 134 governments 
negotiated the final form of the Global Assessment 
of the Intergovernmental Science-Policy Platform for 
Biodiversity and Ecosystem Services (IPBES).

IPBES aims to arm policy-makers with the tools to 
address the relationships between biodiversity and 
human wellbeing. It synthesises evidence on the state 
of biodiversity, ecosystems and natures’ contributions 
to people on a global scale.

The IPBES Global Assessment provides unequivocal 
evidence that we need biodiversity for human survival 
and wellbeing. To stem unprecedented species decline 
the assessment sets out the actions governments, the 

private sector and individuals can take.
Importantly, a whole chapter of the Global 

Assessment (about one-sixth of the assessment) is 
dedicated to examining whether existing biodiversity 
law and policy is adequate. This chapter also outlines 
ways to address the vortex of biodiversity decline.

If we are to halt the continued loss of nature, then 
the world’s legal, institutional and economic systems 
must be reformed entirely. And this change needs to 
happen immediately.

WHAT MAKES IPBES ASSESSMENTS SPECIAL?
IPBES is the biodiversity equivalent to the Intergovern- 
mental Panel on Climate Change (IPCC). Assessments 
are a fundamental part of IPBES’s work. IPBES Assess-
ments review thousands of biodiversity studies to 
identify broad trends and draw authoritative con-
clusions. In the case of the Global Assessment, IPBES 
authors reviewed more than 15,000 publications from 
scientific and governments sources.

Governments and stakeholders give feedback on 
the draft text, and experts respond meticulously to the 
thousands of comments before revising and clarifying 
the draft. A final summary of key findings is then neg- 
otiated with member states at plenary meetings – 
these meetings concluded on Saturday.

Nearly a million species face extinction 
if we do not fundamentally change our 
relationship with the natural world.

This e-book is subject to the terms and conditions of a non-exclusive and non-transferable LICENCE AGREEMENT between
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WHAT DID THE GLOBAL ASSESSMENT FIND?
Human activity severely threatens biodiversity and eco- 
system functions worldwide. About 1 million species 
are facing extinction. If nothing changes many of 
these could be gone within just decades. But nature is 
vital to all aspects of human health. We rely on natural 
systems, not only for food, energy, medicine and genetic 
resources, but also for inspiration, learning and culture.

The report also reveals the loss of biodiversity and 
ecosystem function is much less pronounced on lands 
managed by Indigenous peoples and local commun- 
ities. It also recognises the significant role of Indigenous 
knowledge, governance systems and culturally-specific 
worldviews which adopt a stewardship approach to 
managing natural systems.

The report identified agriculture, forestry and urb-
anisation as the number one reason for biodiversity 
loss in land-based ecosystems and rivers. In the sea, 
fishing has had the greatest impact on biodiversity 
and is exacerbated by changes in the use of the sea and 
coastal lands.

This is followed closely by:
	• The direct use of species (primarily through 

harvesting, logging, hunting and fishing)
	• Climate change
	• Pollution
	• The invasion of non-native species.

These factors are aggravated by underlying social 
values, such as unsustainable consumption and prod- 
uction, concentrated human populations, trade, tech-
nological advances, and governance at multiple scales.

The Global Assessment concludes that current bio- 
diversity laws and policies have been insufficient to 
address the threats to the natural world.

What’s more, if nothing changes, neither the 
Convention on Biological Diversity’s Aichi Targets nor the 
United Nations’ Sustainable Development Goals are 
likely to be met.

And yet, the Global Assessment has an optimistic 
outlook. It emphasises that if the world’s legal, inst-
itutional and economic systems are transformed then 
it is possible to achieve a better future for biodiversity 
and human wellbeing in the next 30 years. But this is 
only possible if reform happens immediately, as incr- 
emental change will be insufficient.

WHAT MUST BE DONE?
The Global Assessment puts forward these next, 
urgent steps:
	• We need to redefine human wellbeing beyond its 

narrow basis on economic growth
	• Engage multiple public and private actors
	• Link sustainability efforts across all governance scales
	• Elevate Indigenous and local knowledge and 

communities.

The report also recommends strengthening envir- 
onmental laws and taking serious precautionary meas- 

ures in public and private endeavours. Governments 
must recognise indivisibility of society and nature, and 
govern to strengthen rather than weaken the natural 
world.

WHAT CAN I DO?
Produce and consume sustainably
Individuals can make meaningful change through what 
we produce and what we buy. Our food is an important 
starting point. You could, for instance, choose local or 
sustainably produced meals and reduce your food waste.

Champion the inclusion of Indigenous 
peoples and local communities
Indigenous and local communities need to be included 
and supported more than ever before. The Global 
Assessment provides clear evidence that lands man- 
aged by Indigenous and local communities are per- 
forming better in terms of biodiversity. Still, these 
lands face serious threats, and Indigenous commun- 
ities continue to be marginalised around the world.

Provoke governments to do better
Current biodiversity laws and policies don’t adequately 
address the threats to the natural world. The report 
recommends the world include biodiversity consid-
erations across all sectors and jurisdictions to prevent 
further degradation of natural systems. We have an 
important role in rallying our governments to ensure 
this occurs.

We are losing biodiversity at record-breaking rates. 
The majesty of the natural world is disappearing and 
with it that which makes life worth living. We are also 
undermining the capacity of the Earth to sustain thriv- 
ing human societies. We have the power to change 
this – but we need to act now.

Michelle Lim is Lecturer, Adelaide Law School, 
University of Adelaide.

Lim, M (7 May 2019). ‘Revolutionary change’ needed to stop 
unprecedented global extinction crisis. Retrieved from 

http://theconversation.com on 22 July 2020.

All four species of quoll have declined dramatically in numbers because of habitat 
loss or change across Australia and introduced predators such as foxes and cats.
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WHAT IS A ‘MASS EXTINCTION’ 
AND ARE WE IN ONE NOW?
Humans are probably now causing what ice ages and asteroids have 
caused before them, write Frédérik Saltré and Corey J.A. Bradshaw

For more than 3.5 billion years, living organisms 
have thrived, multiplied and diversified to occupy 
every ecosystem on Earth. The flip side to this 

explosion of new species is that species extinctions 
have also always been part of the evolutionary life cycle.

But these two processes are not always in step. When 
the loss of species rapidly outpaces the formation of 
new species, this balance can be tipped enough to 
elicit what are known as “mass extinction” events.

A mass extinction is usually defined as a loss of about 
three quarters of all species in existence across the 
entire Earth over a “short” geological period of time. 
Given the vast amount of time since life first evolved 
on the planet, “short” is defined as anything less than 
2.8 million years.

Since at least the Cambrian period that began 
around 540 million years ago when the diversity of 
life first exploded into a vast array of forms, only 
five extinction events have definitively met these 
mass-extinction criteria. These so-called “Big Five” 
have become part of the scientific benchmark to 
determine whether human beings have today created 
the conditions for a sixth mass extinction.

THE BIG FIVE
These five mass extinctions have happened on average 
every 100 million years or so since the Cambrian, 
although there is no detectable pattern in their par-
ticular timing. Each event itself lasted between 50 
thousand and 2.76 million years. The first mass ext- 
inction happened at the end of the Ordovician period 
about 443 million years ago and wiped out over 85% of 
all species.

The Ordovician event seems to have been the result 
of two climate phenomena. First, a planetary-scale 
period of glaciation (a global-scale “ice age”), then a 
rapid warming period.

The second mass extinction occurred during the 
Late Devonian period around 374 million years ago. 
This affected around 75% of all species, most of which 
were bottom-dwelling invertebrates in tropical seas at 
that time. This period in Earth’s past was characterised 
by high variation in sea levels, and rapidly alternating 
conditions of global cooling and warming. It was also 
the time when plants were starting to take over dry 
land, and there was a drop in global CO2 concentrat- 
ion; all this was accompanied by soil transformation 
and periods of low oxygen.

The third and most devastating of the Big Five 
occurred at the end of the Permian period around 250 
million years ago. This wiped out more than 95% of all 
species in existence at the time.

Some of the suggested causes include an asteroid 
impact that filled the air with pulverised particle, 
creating unfavourable climate conditions for many 
species. These could have blocked the sun and gener-
ated intense acid rains.

Some other possible causes are still debated, such 
as massive volcanic activity in what is today Siberia, 
increasing ocean toxicity caused by an increase in 
atmospheric CO₂, or the spread of oxygen-poor water 
in the deep ocean.

Fifty million years after the great Permian extinction, 
about 80% of the world’s species again went extinct 
during the Triassic event. This was possibly caused by 
some colossal geological activity in what is today the 
Atlantic Ocean that would have elevated atmospheric 
CO₂ concentrations, increased global temperatures, 
and acidified oceans.

The last and probably most well-known of the mass-
extinction events happened during the Cretaceous 
period, when an estimated 76% of all species went 
extinct, including the non-avian dinosaurs. The demise 
of the dinosaur super predators gave mammals a new 
opportunity to diversify and occupy new habitats, 
from which human beings eventually evolved.

The most likely cause of the Cretaceous mass 
extinction was an extraterrestrial impact in the 

THE “BIG FIVE” MASS EXTINCTIONS
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Yucatán of modern-day Mexico, a massive volcanic 
eruption in the Deccan Province of modern-day 
west-central India, or both in combination.

IS TODAY’S BIODIVERSITY CRISIS 
A SIXTH MASS EXTINCTION?
The Earth is currently experiencing an extinction 
crisis largely due to the exploitation of the planet 
by people. But whether this constitutes a sixth mass 
extinction depends on whether today’s extinction 
rate is greater than the “normal” or “background” 
rate that occurs between mass extinctions. This 
background rate indicates how fast species would be 
expected to disappear in absence of human endeavour, 
and it’s mostly measured using the fossil record to 
count how many species died out between mass 
extinction events.

The most accepted background rate estimated from 
the fossil record gives an average lifespan of about one 
million years for a species, or one species extinction per 
million species-years. But this estimated rate is highly 
uncertain, ranging between 0.1 and 2.0 extinctions per 
million species-years. Whether we are now indeed in 
a sixth mass extinction depends to some extent on 
the true value of this rate. Otherwise, it’s difficult to 
compare Earth’s situation today with the past.

In contrast to the the Big Five, today’s species losses 
are driven by a mix of direct and indirect human act- 
ivities, such as the destruction and fragmentation of 
habitats, direct exploitation like fishing and hunting, 
chemical pollution, invasive species, and human- 
caused global warming. If we use the same approach to 
estimate today’s extinctions per million species-years, 
we come up with a rate that is between ten and 10,000 
times higher than the background rate.

Even considering a conservative background rate of 
two extinctions per million species-years, the number 
of species that have gone extinct in the last century 
would have otherwise taken between 800 and 10,000 
years to disappear if they were merely succumbing to 
the expected extinctions that happen at random. This 
alone supports the notion that the Earth is at least 
experiencing many more extinctions than expected 
from the background rate.

It would likely take several millions of years of nor- 
mal evolutionary diversification to “restore” the Earth’s 
species to what they were prior to human beings rapidly 
changing the planet. Among land vertebrates (species 
with an internal skeleton), 322 species have been rec- 
orded going extinct since the year 1500, or about 1.2 
species going extinction every two years.

If this doesn’t sound like much, it’s important to 
remember extinction is always preceded by a loss in 
population abundance and shrinking distributions. 
Based on the number of decreasing vertebrate species 
listed in the International Union for Conservation 
of Nature’s Red List of Threatened Species, 32% of 
all known species across all ecosystems and groups 
are decreasing in abundance and range. In fact, the 

Earth has lost about 60% of all vertebrate individuals 
since 1970.

Australia has one of the worst recent extinction 
records of any continent, with more than 100 species 
of vertebrates going extinct since the first people 
arrived over 50 thousand years ago. And more than 
300 animal and 1,000 plant species are now consid-
ered threatened with imminent extinction.

Although biologists are still debating how much 
the current extinction rate exceeds the background 
rate, even the most conservative estimates reveal an 
exceptionally rapid loss of biodiversity typical of a 
mass extinction event.

In fact, some studies show that the interacting 
conditions experienced today, such as accelerated 
climate change, changing atmospheric composition 
caused by human industry, and abnormal ecological 
stresses arising from human consumption of res- 
ources, define a perfect storm for extinctions. All 
these conditions together indicate that a sixth mass 
extinction is already well under way.

Frédérik Saltré is Research Fellow in Ecology and Associate 
Investigator for the ARC Centre of Excellence for Australian 
Biodiversity and Heritage, Flinders University.

Corey J.A. Bradshaw is Matthew Flinders Fellow in Global Ecology 
and Models Theme Leader for the ARC Centre of Excellence for 
Australian Biodiversity and Heritage, Flinders University.

Saltré, F, and Bradshaw, C (13 November 2019).  
What is a ‘mass extinction’ and are we in one now?  

Retrieved from http://theconversation.com on 22 July 2020.

The Southern Bent-wing Bat, Miniopterus schreibersii bassanii. Steve Bourne.

Australia has one of the worst recent extinction 
records of any continent, with more than 100 
species of vertebrates going extinct since the 
first people arrived over 50 thousand years 
ago. And more than 300 animal and 1,000 
plant species are now considered 
threatened with imminent extinction.

This e-book is subject to the terms and conditions of a non-exclusive and non-transferable LICENCE AGREEMENT between
THE SPINNEY PRESS and: Sandringham College, Sandringham, contact@sandringhamcollegelibrary.com

http://theconversation.com


8 Wildlife Extinction Crisis Issues in Society | Volume 466

SPECIES AND CLIMATE CHANGE
THIS ISSUES BRIEF HAS BEEN REPRODUCED COURTESY OF THE 
INTERNATIONAL UNION FOR CONSERVATION OF NATURE

WHAT IS THE ISSUE?

Mean global temperatures have risen ~1ºC since 
pre-industrial times as a result of human act- 
ivities. In addition to increasing global temp- 

eratures, the impacts of climate change include extreme 
weather events such as drought, hurricanes and rising 
sea levels.

Species are already being impacted by anthropo-
genic climate change, and its rapid onset is limiting the 
ability of many species to adapt to their environments. 
Climate change is cur rently affecting 19% of species 
listed as threatened on the IUCN Red List of Threatened 
Species™, increasing the likelihood of their extinction. 
The Bramble Cay melomys (Melomys rubicola) is the 
first mammal reported to have gone extinct as a direct 
result of climate change. Previously found only on the 
island of Bramble Cay in Great Barrier Reef, its habitat 
was destroyed by rising sea levels.

Corals form one of the most biodiverse ecosystems, 
yet they are among the most rapidly declining species 
groups due to mass bleaching, disease and die-offs 

caused by rising ocean temperatures, as well ocean acid- 
ification. Meeting the Paris Agreement’s target of less 
than 2°C rise in global temperatures is essential for the 
survival of coral reefs.

In addition to increased rates of disease and deg- 
raded habitats, climate change is also causing 
changes in species themselves, which threaten their 
survival. Rising temperatures have led to ecological 
changes including the migration of Chinook salmon 
(Oncorhynchus tshawytscha) to Arctic rivers, while beh- 
avioural changes in species include earlier breeding 
times for North American tree swallows (Tachycineta 
bicolor).

Climate change is also causing significant physio- 
logical changes. Warmer temperatures during egg incub-
ation are causing imbalanced female to male sex ratios 
among endangered green sea turtles (Chelonia mydas), 
with females accounting for 99% of newly hatched 
turtles on some nesting beaches. Genetic changes 
attributed to climate change include hybridisation – 
interbreeding as species’ habitats change – affecting 
species such as the common toad (Bufo bufo) and green 
toad (Bufotes balearicus) in southern Italy.

WHY IS IT IMPORTANT?
In addition to their intrinsic value, species play essential 
roles in ecosystems, which in turn provide vital services 
to humans. Climate change interacts with threats such 
as habitat loss and overharvesting to further exacerbate 
species declines. The decline of species and ecosystems 
can then accelerate climate change, creating a feed- 
back loop that further exacerbates the situation.

Altered food chains
The effects of climate change on even the smallest species 
can threaten ecosystems and other species across the 
food chain. For example, increased sea-ice melt and 
ocean acidification in the Arctic Ocean is reducing krill 
populations, threatening the survival of whales, peng- 
uins and seals that depend on krill as a primary food 
source. Because species lowest in the food chain are 
often among the first impacted by climate change, the 
full impacts of species loss may not be seen for decades.

The types and severity of diseases that affect crops 
are also changing. For example, incidences of Fusarium 
ear blight on wheat are increasing due to a rise in 
temperature and rainfall. These can produce myco-
toxins that make wheat inedible and cause crop 
losses of up to 60%.

Invasive alien species
Invasive alien species are among the main causes 
of biodiversity loss and species extinctions, and the 
proliferation of invasive species is often exacerbated 

	h The ~1ºC rise in mean global temperature is causing 
serious and often unexpected impacts on species, 
affecting their abundance, genetic composition, 
behaviour and survival.

	h Species declines threaten the services that nature 
provides to people, which include functioning as 
carbon sinks and increasing our resilience to 
climate change.

	h Environmental policies aimed at reducing CO2 emissions 
are essential for reducing the impact of climate change 
on species.

	h Prioritising nature conservation and embracing strategies 
to promote climate change adaptation can enhance 
species survival.

	h Tools are available to support species conservation under 
climate change, including the IUCN Red List, the IUCN 
SSC Guidelines for Assessing Species’ Vulnerability 
to Climate Change, and the Integrated Biodiversity 
Assessment Tool.

Source: NASA (2017), climate.nasa.gov
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by climate change. Native to South America, the 
water hyacinth (Eichhornia crassipes) can now be 
found in parts of every continent except Antarctica, 
and it is expected to increase its range as the climate 
warms. The hyacinth deoxygenates rivers, killing fish 
populations, which in turn reduces income and food 
supply for local communities.

Carbon sinks become sources
Climate change affects the ability of plant species to 
sequester carbon, turning carbon sinks into carbon 
sources. Warmer temperatures are also increasingly 
leading to tree death caused by disease, drought con- 
ditions and an upsurge in the number and severity 
of forest fires, which leads to an increase in carbon 
emissions.

WHAT CAN BE DONE?
Efforts to conserve species and mitigate the impacts 
of climate change require an approach that includes 
meeting climate targets, conserving and securing 
habitats, and helping species adapt.

Reduce CO2 emissions. Long-term and cohesive 
actions to meet Paris Agreement targets for emissions 
reductions can prevent temperature increases from 
exceeding the critical 2° threshold. This will have 
greatest impact on reducing the impacts of climate 
change on species and ensuring ecosystems continue 
to provide habitats for species and their wide- 
ranging services to people.

Help nature to help people. By functioning as carbon 
sinks, ecosystems like forests, wetlands and tundra 
combat climate change and play a key role in helping 
countries meet their Paris Agreement targets. Restoring 
ecosystems and reforesting in biodiversity-friendly 
ways with climate-change resilient species can further 
increase their effectiveness. Nature can also help people 
adapt. For example, conserving coastal species such 
as mangroves and coral provides an ongoing source 
of food and supports livelihoods, while also providing 
protection from tsunamis, storm surges, and other 
extreme weather caused by climate change.

Help species cope. Species are the building blocks of 
ecosystems, and reducing the risks to species posed 
by climate change is critical. Sound conservation res- 
ponses include helping species adapt to shifting 
climates and preparing strategies for coping with 
extreme weather events such as heatwaves, floods 
and droughts. Minimising non-climate stressors is 
essential for increasing species’ future resilience to 
climate change. Humans’ responses to climate change, 
including changing land use (e.g. planting biofuels) 
and building hard infrastructure (e.g. wind turbines 
and dams), may have negative impacts on species if 
biodiversity is not considered.

Make use of conservation tools. A variety of useful con- 
servation tools is available. The IUCN Red List provides 
up-to-date information on species’ threat statuses, 

while the IUCN Species Survival Commission offers 
guidelines for assessing species’ vulnerability to climate 
change. The Integrated Biodiversity Assessment Tool 
(IBAT) provides basic risk screening on biodiversity, 
enabling governments and businesses to mitigate 
their impacts on species and biodiversity. The US 
Army, for example, uses IBAT to better understand 
how potential bases might affect biodiversity.

MORE INFORMATION
	h IUCN Red List, www.iucn.org/resources/conservation-tools/

iucn-red-list-threatened-species
	h IUCN SSC Climate Change Specialist Group, https://iucn-ccsg.org
	h Foden, W.B. and Young, B.E. (eds.) (2016). IUCN SSC Guidelines 

for assessing species’ vulnerability to climate change, https://
portals.iucn.org/library/node/46241. Cambridge, UK and 
Gland, Switzerland: IUCN Species Survival Commission.

	h Gross, J.E., Woodley, S., Welling, L.A., Watson, J.E.M. (eds.) 
(2016). Adapting to climate change: Guidance for protected 
area managers and planners, https://portals.iucn.org/library/
node/46685. Gland, Switzerland: IUCN.

IUCN (December 2019). Species and climate change. 
Retrieved from www.iucn.org on 22 July 2020.

Species play essential roles in ecosystems, 
which in turn provide vital services to humans. 
Climate change interacts with threats such 
as habitat loss and overharvesting to further 
exacerbate species declines. The decline of 
species and ecosystems can then accelerate 
climate change, creating a feedback loop 
that further exacerbates the situation.

Warmer egg incubation periods lead to skewed gender ratios of the 
endangered green sea turtle (Chelonia mydas).
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IUCN RED LIST OF THREATENED SPECIES
The International Union for Conservation of Nature 
Red List of Threatened SpeciesTM was first established 
in 1964, and is the world’s most comprehensive 
information source on the global extinction risk 
status of animal, fungus and plant species.

	h The IUCN Red List is a critical indicator of the health of 
global biodiversity, providing information about range, 
population size, habitat and ecology, use/trade, threats, 
and conservation actions with the aim of informing 
decisions on species conservation.

	h The IUCN Red List assesses the conservation status of 
species at a global level, drawing on expert knowledge 
from around the world.

	h The numbers of species listed in each Red List Category 
change every time the list is updated. For each update, 
IUCN provides summaries of the numbers of species in 
each category by taxonomic group and by country.

	h To date (July 2020) 120,372 species have been assessed.
	h 32,000+ species have been declared threatened, equating 

to 27% of all assessed species.
	h The following are now threatened with extinction: 41% of 

amphibians, 26% of mammals. 34% of conifers, 14% of 
birds, 30% of sharks and rays, 33% of reef corals, 28% 
of selected crustaceans.

	h The IUCN Red List aims to have assessed 160,000 
species by the end of 2020.

IUCN RED LIST CATEGORIES
	h The IUCN Red List Categories define the extinction risk 

of species assessed. Nine categories extend from NE 
(Not Evaluated) to EX (Extinct).

	h Critically Endangered (CR), Endangered (EN) and Vulnerable 
(VU) species are considered to be threatened with 
global extinction.

	h In descending order of threat, the IUCN Red List 
threat categories are as follows:
	– Extinct or Extinct in the Wild
	– Critically Endangered, Endangered and Vulnerable: 

species threatened with global extinction.
	– Near Threatened: species close to the threatened 

thresholds or that would be threatened without 
ongoing conservation measures.

	– Least Concern: species evaluated with a lower 
risk of extinction.

	– Data Deficient: species for which there is inadequate 
information to assess the risk of extinction.

	h In addition to these official categories, Critically Endangered 
(Possibly Extinct) and Critically Endangered (Possibly 
Extinct in the Wild) are sometimes used, however, 
these are not new IUCN Red List Categories. Rather, the 
terms are tags developed to identify Critically Endangered 
species which are most likely already extinct, but for 
which confirmation is still required.

THE RED LIST INDEX
	h The IUCN Red List Index (RLI) provides a clearer view of 

real trends within different taxonomic groups, and for 
biodiversity as a whole.

	h The RLI is available for groups in which all species have 
been assessed at least twice. Currently, the index is 
available for five groups: birds, mammals, amphibians, 
corals and cycads. The RLI clearly demonstrates that the 
status of these five major groups continues to decline.

SOURCES
IUCN, www.iucn.org/resources/conservation-tools/ 
iucn-red-list-threatened-species
IUCN Red List, www.iucnredlist.org/resources/summary-statistics

Compiled by The Spinney Press.

Version 2020-2 assessed in each category for the more comprehensively assessed (i.e., at least 80% of the group has been 
assessed) groups containing ≥150 species. Species are grouped into classes (with the exception of reef-forming corals, which 
includes species from classes Hydrozoa and Anthozoa), and are ordered according to the vertical red lines, which indicate 
the best estimate for proportion of extant species considered threatened (CR, EN, or VU). Best estimates of percentage 
threatened species (with lower and upper estimates) for each group are: cycads 63% (63-64%); amphibians 41% 
(33-53%); selected dicots (birches, cacti, magnolias, maples, southern beeches, and teas) 36% (30-46%); selected reptiles 
(chameleons, crocodiles and alligators, marine turtles, and seasnakes) 34% (29-44%); conifers 34% (34-35%); reef-forming 
corals 33% (27-44%); sharks, rays & chimeras 30% (19-56%); selected crustaceans (lobsters, freshwater crabs, freshwater 
crayfishes and freshwater shrimps) 27.5% (17-56%); mammals 26% (22-37%); birds 14% (13.5-14%); selected bony fishes 
(anchovies, angelfishes, billfishes, blennies, bonefishes, butterflyfishes, cornetfishes, groupers, parrotfishes, pufferfishes, 
sardines, sturgeons, surgeonfishes, tarpons, tunas, picarels, porgies, seahorses, seabreams, syngnathid fishes) 8% (6-22%); 
selected gastropods (cone snails) 7.5% (6-20%); cephalopods (nautiluses, octopuses, squids) 1.5% (1-57%). The numbers 
to the right of each bar represent the total number of extant species assessed for each group. EW – Extinct in the Wild, CR – 
Critically Endangered, EN – Endangered, VU – Vulnerable, NT – Near Threatened, DD – Data Deficient, LC – Least Concern.

Increase in the number of species assessed for the IUCN Red 
List of Threatened SpeciesTM (2000-2020; version 2020-2).
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Since 1970, average wildlife populations 
have declined by two-thirds
The latest WWF Living Planet Report underlines how the 
increasing destruction of nature is having catastrophic 
impacts not only on wildlife populations, but also on 
human health and all other aspects of our lives

“It is more important than ever to take unprecedented 
and coordinated global action to halt and start to reverse 
the loss of biodiversity and wildlife populations across 
the globe by the end of the decade.”

Marco Lambertini, Director General, WWF International

IT’S TIME TO REVERSE THE TREND

Produced every two years by WWF, the Living Planet 
Report (LPR) is a comprehensive study of trends 
in global biodiversity (the variety of life on Earth) 

and the health of the planet, providing an overview 
of the state of the natural world, human impacts and 
potential solutions.

LPR 2020 is the thirteenth edition of the report and 
it underlines how humanity’s increasing destruction 
of nature is having catastrophic impacts not only on 
wildlife populations but also on human health and all 
other aspects of our lives. The report includes these 
key indicators and tools:

	• Living Planet Index (LPI): The LPI, provided by 
the Zoological Society of London (ZSL), is one 
of the most comprehensive measures of global 
biodiversity. It tracks 4,392 vertebrate species and 
20,811 populations. It is not a census that provides 
the specific number of animals that have been 
lost or gained; instead it reports how wildlife 
populations have changed in size.

	• ‘Bending the Curve’ modelling: Pioneering modelling 
 based on the research paper, ‘Bending the curve of 
terrestrial biodiversity needs an integrated strategy,’ 
– co-authored by WWF together with more than 40 
NGOs and academic institutions, and published in 
Nature on 10 September.

WHAT THE RESEARCH IS TELLING US
Between 1970 and 2016, so in less than half a century:
	• Global population sizes of mammals, birds, 

amphibians, reptiles and fish have suffered an 
average two-thirds decline.

	• Wildlife populations found in freshwater habitats 
have suffered the starkest average population 
decline in any biome (regions that can be distinguished 
by their climate and wildlife) of 84 per cent, 
equivalent to 4 per cent per year since 1970.

The main cause of the dramatic decline 
in species populations is habitat loss and 
degradation, including deforestation, much 
of which is driven by how people produce 
and consume food.

THE FACTORS DRIVING THE DECLINES
The main cause of the dramatic decline in species 
populations is habitat loss and degradation, including 

DID YOU KNOW?
Infectious diseases of animal origin (zoonotic diseases) 
represent more than 60 per cent of all recent pandemics 
and epidemics, including COVID-19.

20102000190019801970

A
ve

ra
g

e 
ch

an
g

e 
in

 w
il

d
li

fe
 p

o
p

u
la

ti
o

n
 s

iz
es

This e-book is subject to the terms and conditions of a non-exclusive and non-transferable LICENCE AGREEMENT between
THE SPINNEY PRESS and: Sandringham College, Sandringham, contact@sandringhamcollegelibrary.com



12 Wildlife Extinction Crisis Issues in Society | Volume 466

deforestation, much of which is driven by how people 
produce and consume food.

WHY THE DECLINE IN NATURE MATTERS
Humanity’s increasing destruction of nature is having 
catastrophic impacts not only on wildlife populations 
but also on human health and livelihoods, food security 
and all other aspects of our lives. The drivers of wildlife 
population decline are also direct threats to humans, 
potentially putting our health in peril by contributing 
to the emergence of zoonotic diseases, which jump 
from animals to humans such as COVID-19.

ROADMAP TO RESTORE BIODIVERSITY
If nothing changes, populations will 
undoubtedly continue to fall
But we also know that nature conservation works 
and species can be brought back from the brink. With 
commitment, investment and expertise, these trends 
can be reversed.

The ‘Bending the Curve’ modelling provides inval-
uable evidence about how we can restore nature to 
provide current and future generations of people 
with what they need. World leaders must, in addition 
to conservation efforts, make our food system more 
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sustainable and take deforestation – one of the main 
causes of wildlife population decline – out of supply 
chains. Changes needed include making food prod- 
uction and trade more efficient and ecologically sus- 
tainable, reducing waste, and favouring healthier and 
more environmentally-friendly diets.

Coming together now to implement these measures 
will allow us to restore nature decades earlier than if 
we adopt alternative approaches that allow nature loss 
to continue and rely on us attempting to reverse the 
damage later on.

THE TIME TO ACT IS NOW
From consumers to businesses to governments, to 
communities living right alongside and amongst 
nature, if we all work together, we can put nature 
back on the path to recovery
We must act now to heal our relationship with nature, 
for the sake of the wildlife, plant and insect popul- 
ations that support us, if we too are to survive. With 
world leaders gathering virtually for the UN General 
Assembly from 15 September, we have a chance to push 
for a New Deal for Nature and People – a commitment 
by leaders to put nature back on the path to recovery.

A New Deal for Nature and People has never been 
more vital.

WWF (2020). Living Planet Report 2020 – Media Summary. 
Almond, R.E.A., Grooten M. and Petersen, T. (Eds), WWF, Gland, 
Switzerland. Retrieved from www.panda.org on 6 October 2020.

WHAT CAN PEOPLE DO?
People everywhere are invited to add their names to 
WWF’s petition which can be found at: panda.org/
pandemics and help call on world leaders to implement 
policy frameworks and action plans that ensure they are 
doing all they can to protect us from future pandemics.

Living Planet Report 2020: at a glance
Chapter 1: An SOS for nature 

	h Serious declines in species population trends are a 
measure of overall ecosystem health, and our 
planet is flashing red warning signs. 

	h The 2020 global Living Planet Index shows an 
average 68% fall in monitored vertebrate species 
populations between 1970 and 2016. 

	h The 94% decline in the LPI for the tropical subregions 
of the Americas is the largest fall observed in any region. 

	h In addition to mammals, birds, reptiles, amphibians and 
fish, this chapter also uncovers trends from the tiniest 
creatures to the canopy, looking at soil biodiversity, 
insects and – for the first time – plants. 

Chapter 2: Our world in 2020 
	h Global economic growth since WWII has driven 

exponential human improvements, yet this has 
come at a huge cost to the stability of Earth’s 
operating systems that sustain us. 

	h Humans are now overusing the Earth’s biocapacity 
by at least 56%. 

	h Land-use change, due to where and how we produce 
food, is one of the biggest threats humans pose to 
biodiversity. 

	h Our ocean is also in hot water, with overfishing, 
pollution, coastal development and climate change 
causing a growing spectrum of adverse effects 
across marine ecosystems. 

Chapter 3: People and nature are intertwined 
	h The alteration of the world’s natural systems threatens 

to undo the extraordinary gains in human health and 
wellbeing of the past century. 

	h Urgent action is needed to address the loss of the 
biodiversity that feeds the world. 

	h There is a fundamental mismatch between artificial 
‘economic grammar’ and ‘nature’s syntax’ which 
determines how the real world operates. 

	h It is now becoming ever clearer that biodiversity is a 

non-negotiable and strategic investment to preserve 
our health, wealth and security. 

Chapter 4: Imagining a roadmap for 
people and nature 

	h Pioneering biodiversity modelling helps us to imagine 
the future, asking ‘What if humanity takes different 
pathways?’ 

	h The Bending the Curve Initiative has provided ‘proof 
of concept’ that we can halt, and reverse, the loss of 
nature while feeding a growing population. 

	h Bending the curve of biodiversity loss is technologically 
and economically possible, but it will require truly 
transformational change in the way we produce and 
consume food and in how we sustainably manage 
and conserve nature. 

Explore more
	h Freshwater deep dive: Freshwater ecosystems are 

some of the world’s most vulnerable. This deep dive 
explores freshwater status and trends, drivers of 
change and an outlook for recovery. 

	h Climate deep dive: Climate change is already 
affecting biodiversity, and this deep dive explores 
its current and future impacts. 

	h Voices for a Living Planet: A special supplement 
complementing the LPR story brings together a 
collection of short opinion essays – written by thinkers 
and practitioners from different countries and cultures 
around the globe – on how to build a resilient and 
healthy planet for people and nature.

WWF (2020). Living Planet Report 2020 – Bending the curve of 
biodiversity loss, At a glance, p. 9. Almond, R.E.A., Grooten M. 

and Petersen, T. (Eds), WWF, Gland, Switzerland.
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Nature: humanity at a crossroads, UN warns
Despite encouraging progress in several areas, the 
natural world is suffering badly and getting worse. 
Eight transformative changes are, therefore, urgently 
needed to ensure human wellbeing and save the 
planet, the United Nations warns in a major report.

The report comes as the COVID-19 pandemic 
challenges people to rethink their relationship 
with nature, and to consider the profound con-

sequences to their own wellbeing and survival that 
can result from continued biodiversity loss and the 
degradation of ecosystems.

The Global Biodiversity Outlook 5 (GBO-5), published 
by the UN Convention on Biological Diversity (CBD), 
offers an authoritative overview of the state of nature. 
It is a final report card on progress against the 20 global 
biodiversity targets agreed in 2010 with a 2020 dead-
line*, and offers lessons learned and best practices for 
getting on track.

“This flagship report underlines that ‘humanity stands 
at a crossroads with regard to the legacy we wish to leave 
to future generations,’” said CBD Executive Secretary, 
Elizabeth Maruma Mrema.

“Many good things are happening around the 
world and these should be celebrated and encouraged. 
Nevertheless, the rate of biodiversity loss is unpreced-
ented in human history and pressures are intensifying. 
Earth’s living systems as a whole are being comprom- 
ised. And the more humanity exploits nature in un- 
sustainable ways and undermines its contributions to 
people, the more we undermine our own wellbeing, 
security and prosperity.”

“As nature degrades,” Ms. Mrema continued, “new 
opportunities emerge for the spread to humans and 
animals of devastating diseases like this year’s corona-
virus. The window of time available is short, but the 
pandemic has also demonstrated that transformative 
changes are possible when they must be made.”

“The decisions and level of action we take now will 
have profound consequences – for good or ill – for all 
species, including ours.”

With respect to the Aichi Biodiversity Targets, set in 
2010, the analysis based on the 6th set of national reports 
to the CBD and the latest scientific findings shows that 
seven of 60 “elements” – success criteria – within the 
20 targets have been achieved and 38 show progress. 
In the case of 13 elements, no progress was made, or a 
move away from the target was indicated, and for two 
elements the level of progress is unknown. The report 
concludes that, overall, of the 20 targets, six of them 
(9, 11, 16, 17, 19 and 20) were partially achieved by the 
2020 deadline.

“Now, we must accelerate and scale-up collaboration 
for nature-positive outcomes – conserving, restoring 
and using biodiversity fairly and sustainably. If we do 
not, biodiversity will continue to buckle under the 
weight of land- and sea-use change, overexploitation, 

climate change, pollution and invasive alien species. 
This will further damage human health, economies 
and societies – with particularly detrimental effects on 
indigenous peoples and local communities” said Inger 
Andersen Executive Director, UNEP.

“We know what needs to be done, what works and 
how we can achieve good results. If we build on what 
has already been achieved, and place biodiversity at the 
heart of all our policies and decisions – including in 
COVID-19 recovery packages – we can ensure a better 
future for our societies and the planet,” she added.

By partially met, GBO-5 refers to targets where at 
least one distinct element has been met. For example, 
the elements of Target 11 regarding the proportions 
of lands and seas protected was met, but the elements 
related to the quality of protected areas were not. 
Similarly, for Target 19, biodiversity knowledge has 
improved but it has not been widely shared or applied. 
For Target 20, official development assistance doubled 
but resources did not increase from all sources.

The national reports to the CBD offer evidence that 
the types of transitions needed moving forward are 
beginning; that virtually all countries are taking steps 
to protect biodiversity. GBO-5 cites several exemplary 
national actions and programmes, in the absence of 
which conditions would certainly be worse (extinctions 
would be higher for example). In addition, for example, 
deforestation rates continue to fall, eradication of inva-
sive alien species from islands is increasing, awareness 
of biodiversity appears to be increasing.

“The actions that have been taken need to be signifi-
cantly scaled up, move from being project driven and 
become more systemic and broadened,” says Ms Mrema. 

“Also, the gaps in national ambition and action need 
to be filled. The information in part III of GBO-5 is 
about doing this and provides examples of the types of 
actions that needed going forward.”

The report calls for a shift away from “business as 
usual” across a range of human activities. It outlines 
eight transitions that recognize the value of biodiv-
ersity, the need to restore the ecosystems on which all 
human activity depends, and the urgency of reducing 
the negative impacts of such activity:
	• The land and forests transition: conserving intact 

ecosystems, restoring ecosystems, combatting and 

	h UN’s Global Biodiversity Outlook 5 report outlines eight 
major transitions needed to slow, then halt nature’s 
accelerating decline.

	h Final report card on Aichi Biodiversity Targets, set in 2010: 
6 of world’s 20 goals “partially achieved” by 2020 deadline.

	h Towards a landmark new global post-2020 biodiversity 
framework: GBO-5 synthesizes scientific basis for  
urgent action.

	h Bright spots include: extinctions prevented by 
conservation, more land and oceans protected, fish 
stocks bounce back in well-managed fisheries.
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reversing degradation, and employing landscape 
level spatial planning to avoid, reduce and mitigate 
land-use change

	• The sustainable agriculture transition: redesigning 
agricultural systems through agroecological and 
other innovative approaches to enhance productivity 
while minimizing negative impacts on biodiversity

	• The sustainable food systems transition: enabling 
sustainable and healthy diets with a greater 
emphasis on a diversity of foods, mostly plant-
based, and more moderate consumption of meat 
and fish, as well as dramatic cuts in the waste 
involved in food supply and consumption

	• The sustainable fisheries and oceans transition: 
protecting and restoring marine and coastal 
ecosystems, rebuilding fisheries and managing 
aquaculture and other uses of the oceans to 
ensure sustainability, and to enhance food 
security and livelihoods

	• The cities and infrastructure transition: deploying 
“green infrastructure” and making space for nature 
within built landscapes to improve the health 
and quality of life for citizens and to reduce the 
environmental footprint of cities and infrastructure

	• The sustainable freshwater transition: an integrated 

approach guaranteeing the water flows required by 
nature and people, improving water quality, protect- 
ing critical habitats, controlling invasive species and 
safeguarding connectivity to allow the recovery of 
freshwater systems from mountains to coasts

	• The sustainable climate action transition: 
employing nature-based solutions, alongside 
a rapid phase-out of fossil fuel use, to reduce 
the scale and impacts of climate change, while 
providing positive benefits for biodiversity and 
other sustainable development goals

	• The biodiversity-inclusive One Health transition: 
managing ecosystems, including agricultural and 
urban ecosystems, as well as the use of wildlife, 
through an integrated approach, to promote 
healthy ecosystems and healthy people.

* Editors note: A new set of targets for the period 2021-2030 
is currently under negotiation, and is set to be considered at 
the 15th Conference of Parties of the Convention on Biological 
Diversity, due to be held in Kunming, China, in May 2021.

United Nations Environment Programme, Secretariat on the Convention 
on Biological Diversity, Nature: humanity at crossroads, UN warns 

(Press release 15 September 2020). Retrieved from 
www.cbd.int on 6 October 2020.

Global Biodiversity Outlook 
by the numbers
	h 33%: Proportion of people in the most biodiverse 

countries with high awareness of both the values of 
biodiversity and the steps required for its conservation 
and sustainable use.

	h 91: Number of countries applying global standards for 
integrating environment into national accounting – 
roughly double the number from 2006.

	h $500 billion: Value of government subsidies that 
potentially cause environmental harm.

	h 1.7: Number of “Earths” needed to regenerate the 
biological resources used by humanity from 2011 to 2016.

	h 33%: Reduction in global deforestation rates comparing 
the last five years with rates in the decade to 2010.

	h 66%: Proportion of marine fish stocks in 2017 fished 
within biologically sustainable levels, down from 71% 
in 2010, with great variation among regions, and 
among stocks.

	h 163 million: Number of farms (29% of all worldwide) 
practising sustainable intensification, on 453 million 
hectares of agricultural land (9% of the worldwide total).

	h 260,000 tonnes: Weight of the estimated 5.25 trillion 
plastic particles in the world’s oceans.

	h ~200: Eradications of invasive mammals on islands 
since 2010, benefitting an estimated 236 native terrestrial 
species, including 100 highly-threatened bird, mammal 
and reptile species such as the island fox and Seychelles 
magpie-robin.

	h 60%+: Proportion of world’s coral reefs under threat, 
especially due to overfishing and destructive fishing.

	h 43%: Area of key biodiversity areas covered by 

protected areas – up from 
29% in 2000.

	h 28-48: Estimated number 
of bird and mammal species 
prevented from going extinct thanks to conservation 
actions since 1993, when the CBD came into force, 
including 11-25 species since 2010.

	h 1,940: Number of local domesticated animal breeds 
considered to be at risk of extinction, out of 7,155, 
with risk status unknown for another 4,668 breeds.

	h 164: Number of countries that explicitly recognise 
women’s rights to own, use, make decisions and 
use land as collateral on equal terms with men.

	h 27 million: Hectares of land under restoration 
activities – only 2% of the estimated potential.

	h 12: Number of Parties to the Nagoya Protocol on Access 
and Benefits Sharing, 87 of them having ABS measures in 
place and competent national authorities established.

	h 69: Number of countries with National Biodiversity 
Strategies and Action Plans (NBSAP) adopted as 
whole-of-government policy instruments.

	h 40: Number of Parties that involved Indigenous and 
Local Communities in the preparation of their NBSAP.

	h 1.4 billion: Number of species occurence records freely 
accessible through the Global Biodiversity Information 
Facility (GBIF),a seven-fold increase over the decade.

	h $9.3 billion: Total value of annual international public 
biodiversity finance for biodiversity – double the levels 
of the previous decade – of which $3.9 billion has 
biodiversity as a principle focus.
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We’re coming up with a new set of targets 
to protect the natural world. Here’s how
As David Obura explains, the Convention on Biological 
Diversity will soon identify a new Global Biodiversity 
Framework of targets for the decade to 2030 with 
the longer-term 2050 goal of living in harmony 
with nature.

Science and scientists are converging around the 
knowledge that our planet, with us in the driver’s 
seat, is moving into the Anthropocene. This is 

a new geological epoch in which humanity’s actions 
are changing the face of the Earth and how planetary 
systems – such as global nitrogen and phosphorus 
cycles – work.

Key to mitigating our influence on the natural planet 
are goals and targets. The Sustainable Development 
Goals are overarching global societal goals established 
by the United Nations. They knit together other con- 
ventions, including those designed to protect bio- 
logical diversity and mitigate climate change.

This year, the Convention on Biological Diversity is set 
to identify a new “Global Biodiversity Framework” of 

targets for the coming decade to 2030. These targets will 
replace the Aichi targets set for 2011-2020, and will also 
lead towards the longer 2050 goal: living in harmony 
with nature.

The Convention on Biological Diversity, established 
by the UN at the Rio Conference of 1992, is among the 
key institutions established to protect species, eco- 
systems, their sustainable use and equitable sharing 
of their benefits. Of 198 countries on the planet, 196 
are parties to the convention. They enforce its goals 
and targets through national legislation.

A key factor for success will be how well the new 
global goals and targets will address the real threats to 
nature and their drivers.

A second key factor is how well the goals and targets 
can be down-scaled to individual actions. Science- 
based targets help to translate global goals into act- 
ionable targets. Their purpose is to provide the link 
between high level goals and the targets that individ- 
ual actors – cities, companies and even families – can 
adopt to do their part.

SCIENCE-BASED TARGETS
I am involved in this process by providing my expert- 
ise on coral reefs in east Africa and globally. Coral 
reefs are highly vulnerable to the changes foreseen in 
the Anthropocene.

When developing these global targets, it’s imperative 
that the science is correct. It must link people’s actions 
to an environmental outcome. The science must also 
be understandable and communicable in a language 
that everyone can understand, and framed in socially 
relevant processes.

For example on climate change, we now have a global 
goal, under the Paris Agreement, of keeping warming 
to 2°C, preferably 1.5°C. As simple as this sounds, it is 
based on over 30 years of scientific discussion, and is an 
understandable expression of a more scientific target – 
which would be 370 parts per million carbon dioxide 
concentration as the limit for a safe climate.

People understand the temperature goal much 
better. A politician can state it in a rally or you can 
talk about it with your child or grandparent. But to 
stimulate action, the relevant science-based targets 
are expressed in reduced carbon dioxide emissions, 
derived so each entity (such as a company) does its 
part to contribute to the global goal.

DEVELOPING BIODIVERSITY GOALS
The Aichi targets varied greatly in specificity and 
nature. Many only touched on whether legislation or 
plans had been developed. For instance Target 17 called 
on countries to develop biodiversity strategies and 
start to implement them, but without measurement 
of their implementation.

The Convention on Biological Diversity is set to 
identify a new “Global Biodiversity Framework” 
of targets for the coming decade to 2030. These 
targets will replace the Aichi targets set for 
2011-2020, and will also lead towards the longer 
2050 goal: living in harmony with nature.
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The new framework is being established through an 
open consultative process which started in August 2019, 
and holding its second workshop this week in Rome. It’s 
due to deliver its output before the next Conference of 
Parties of the Convention*. Any stakeholder is invited to 
make contributions to the process, bringing together a 
diverse array of country representatives, organisations 
and practitioners focused on both nature conserv- 
ation and social issues.

The first draft of the new framework was released in 
early January, setting out five global goals, which cover 
the three main components of biological diversity – 
ecosystems, species and genes – and use of biodiversity. 

The draft goals focus on:
	• Assuring no net loss by 2030 in the area and 

integrity of ecosystems
	• Reducing the percentage of species threatened with 

extinction and increasing the abundance of species
	• Enhancing, or maintaining, genetic diversity
	• Securing and expanding the benefits nature 

provides to people
	• Increasing the benefits that are shared equitably 

from the use of genetic resources and associated 
traditional knowledge.

‘NO NET LOSS’
The “No net loss” ecosystem goal illustrates some of 
the challenges in creating these global goals. The core 
of “no net loss” is a sense that the planetary system 
cannot afford to lose more natural functions. Already 
major elements of humans’ interaction with nature 
may be pushed to a limit. For instance, already 95% 
of mammalian and 70% of avian biomass is food for a 
single species – us. We have also totally transformed 
20% of the Earth’s surface into farms and cities and 
another 55% is considered significantly altered.

No net loss requires that any further losses are coun- 
terbalanced by equal gains elsewhere. Key to this, 
and to developing the goal as a whole, are the basics 
of knowing:
	• How area is measured, as well as quality and function 

in an ecosystem. For instance, natural and plantation 
forests don’t have equivalent functions and services, 
so restoring these is as important as forest area.

	• Who decides what is lost, how much, and where 
complementary gains should be made.

	• Baselines: when should the reference date be? At 
the beginning of the decade in 2020, or at the end 
in 2030? Are losses until 2030 acceptable? Is no net 
loss with respect to 2020 in any way possible? 
What about losses before 2020?

	• Shifting goalposts: in the Anthropocene, planetary 
systems are changing, so setting a static target 
relative to 2020 or 2030 may be meaningless and 
counterproductive. We will need to predict and 
track a moving target – for example, an acceptable 
coral reef state given climate change in 2030 and a 
different level given climate change in 2050.

In a nutshell, the communication value of “no net 
loss” – just three words – is immense, and for this 
it has great potential. But the devil is in the details, 
and a key question will be whether all parties and 
stakeholders involved can rally around such a global 
goal.

If so, we can lay out and agree on these details in 
a way that science-based targets can be specified that 
deliver effective, accountable and equitable action by 
all concerned.

* Editors note: A new set of targets for the period 2021-2030 
is currently under negotiation, and is set to be considered at 
the 15th Conference of Parties of the Convention on Biological 
Diversity, due to be held in Kunming, China, in May 2021.

David Obura is Director of CORDIO in East Africa and 
Adjunct Fellow, The University of Queensland.

Obura, D (26 February 2020). We’re coming up with a 
new set of targets to protect the natural world. Here’s how.  
Retrieved from http://theconversation.com on 22 July 2020.

Already major elements of humans’ interaction 
with nature may be pushed to a limit. For 
instance, already 95% of mammalian and 70% 
of avian biomass is food for a single species – 
us. We have also totally transformed 20% of 
the Earth’s surface into farms and cities and 
another 55% is considered significantly altered.
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DIVERSIFYING APPROACHES 
TO CONSERVING NATURE

Mucha Mkono, Jason Ransom, Katarzyna Nowak 
and Patrick Onyango support a range of strategies 
for conserving natural landscapes and their 
ecological functions

Conservationists don’t always agree about the 
best ways to reinforce the protection of nature. 
Debates about it can become confrontational. But 

at the heart of the issue is how to include more people in 
conservation efforts. As a group of scientists, we believe 
it is important to steer the discussion towards a more 
diverse and inclusive blueprint for protecting biodiv- 
ersity and ecosystems.

In a letter to the journal Science, we argue that the 
model of trophy hunting in Africa to finance conserva-
tion is neither sustainable nor equitable. We offer some 
alternatives. We suggest meeting the needs and values 
of a variety of stakeholders and local communities. 
Doing so involves empowering people to participate in 
decisions that affect them.

We support the following strategies for conserving 
natural landscapes and their ecological functions.

CONNECTING LOCAL NEEDS 
WITH THE WIDER WORLD
One approach is to connect small and big investors 
directly to communities that are associated with wild- 
life wealth. This can be done through blockchain 
technology and carbon and biodiversity credits.

An example is GainForest, an app that aims to help 
maintain and restore forests. GainForest gets funding 
from the crypto community to provide finance to 
community members if they maintain their patch of 

land for an agreed duration. The GainForest team 
uses publicly available data from GlobalForestWatch 
to monitor and evaluate community success. It is also 
developing advanced artificial intelligence algorithms 
to help forecast future forest cover.

Another strategy is the United Nations programme 
on Reducing Emissions from Deforestation and Forest 
Degradation (REDD+) in developing countries. The 
programme encourages developing economies to 
lower their carbon emissions through a variety of 
habitat management schemes and is donor funded. 
The United Nations supports partner countries to run 
REDD+ programmes and trains them in best practices.

The Kariba REDD+ project in Zimbabwe is one 
example. The project has protected 785,000 hectares 
from deforestation and land degradation. This has 
helped prevent more than 18 million tonnes of carbon 
dioxide emissions.

COMMUNITY-LED SUSTAINABLE PRACTICES
Conservation practices that generate direct finan-
cial benefits for local communities have also been 
successful. An example is a Tanzanian wildlife pro- 
ject which reduces the costs of living with wildlife. 
It assists livestock owners with constructing “living 
walls”, made of plant materials, to protect domestic 
animals from predation. The project also supports 
micro finance and community enterprises such as 
beekeeping and a bush camp.

A mix of “alternative” ways of encouraging 
and sustaining conservation is urgently 
needed now. The way forward in conserving 
nature is through building grassroots 
domestic conservation actions with direct 
and positive socioeconomic outcomes.

Another approach is to reform land use in ways 
that meet the values and needs of local people. 
In Peru, Costa Rica, Canada, Kenya, Scotland and 
Amazonia, local communities have been granted 
land titles by national governments. This has 
been positive for livelihoods and for biodiversity 
conservation. For example, when the Indigenous 
Tsilhqot’in Nation in British Columbia, Canada, 
was granted title to traditional lands in 2014, they 
stopped public hunting based on their own wild- 
life management strategy.

Agricultural practices can be made more compatible 
with conservation, as has been achieved by It’s Wild in 
Zambia. Farmers and former poachers came up with 
certain conservation principles and agreed to follow 
them. Profits from farm products grown sustainably 
go directly back into conservation efforts. Women 
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get empowered by selling their crops and acquiring 
accounting skills.

REDUCING NEGATIVE INTERACTIONS 
BETWEEN PEOPLE AND WILDLIFE
It is important to find creative ways of avoiding 
or reducing negative interactions between people 
and wildlife. Lion Guardians in Kenya, Ecoexist 
in Botswana and the Southern Tanzania Elephant 
Programme are examples.

This positive coexistence happens through partner-
ships, participation, and fostering tolerance. The 
projects create incentives for wildlife-friendly actions 
that are rooted in science and rural economic devel-
opment. Such “coexistence buffer zone” projects can 
promote awareness and tourism by being part of 
visits to national parks.

TOURISM REFORMS AND 
PARTICIPATORY APPROACHES
Growing the domestic wildlife watching market is 
a potential strategy. Compared with international 
tourism, domestic tourism can have a lower carbon 
footprint (through less travel), foster local interest in 
nature, and provide a more reliable income flow. Local 
hospitality in the form of homestays can help reduce 
the environmental footprint that big hotels leave.

A more diverse model will be environmentally 
respectful, promote local knowledge and cultural ex- 
change, and encourage the participation of women. 
Bushcraft training is one example.

Participatory science and monitoring also have con-
servation potential. For example, the Grevy’s Zebra 
Warriors earn income by monitoring endangered zebra 

in Kenya and Ethiopia. The illegal killing of elephants 
has also been successfully monitored using particip- 
atory surveys. In addition to income, such programmes 
provide a means for exchange between traditional 
ecological knowledge keepers, local naturalists, scien-
tists and conservation practitioners.

A mix of “alternative” ways of encouraging and sus- 
taining conservation is urgently needed now. The 
way forward in conserving nature is through building 
grassroots domestic conservation actions with direct 
and positive socioeconomic outcomes.

Contributions to shared, interconnected eco- 
systems that yield a strong sense of sustainable 
stewardship are ones that create value, foster lasting 
relationships and nurture deeper connections with 
the living world.

This article had inputs from our colleagues Phyllis Lee, 
Jorgelina Marino, Hannah Mumby, Andrew Dobson, Ross 
Harvey, Keith Lindsay, David Lusseau and Claudio Sillero-Zubiri.

Mucha Mkono is Research Fellow (Australian Research Council 
DECRA Fellow), Business School, The University of Queensland. 

Jason I. Ransom is Wildlife Ecologist, National Park Service. 

Katarzyna Nowak is Fellow, The Safina Center; Research 
Associate, University of the Free State.

Patrick O. Onyango is Lecturer, Maseno University.

Mkono, M, Ransom, J, Nowak, K, and Onyango, P (7 January 2020). 
Diversifying approaches to conserving nature. Retrieved from 

http://theconversation.com on 22 July 2020.
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WHAT IS THE WILDLIFE TRADE? AND WHAT 
ARE THE ANSWERS TO MANAGING IT?
Calls to end the global wildlife trade have been 
growing in the wake of the COVID-19 pandemic. 
The reason is that the SARS-CoV-2 virus most likely 
infected humans at a wet meat market in Wuhan, 
China, in November 2019. Ross Harvey explains how 
past efforts at improving regulations have failed.

The legal global wildlife trade is worth roughly 
$300 billion. Of more than 31,500 listed terres-
trial birds, mammals, amphibians and reptiles, 

approximately 5,500 are traded. Research predicts that 
a further 3,196 species may be traded in the future, 
placing a possible 8,775 species at risk of extinction.

Serious attempts to regulate the trade in wildlife and 
plants began in 1973. And in 1975 the Convention on 
International Trade in Endangered species of Wild Fauna 
and Flora (CITES) came into force. It now boasts a 
membership of 183 parties.

A great deal of controversy surrounds the purpose 
and efficacy of the convention. But its original text 
recognises that:

Wild fauna and flora in their many beautiful and 
varied forms are an irreplaceable part of the natural 
systems of the Earth which must be protected for this 
and the generations to come.

With many species now at risk of extinction, ques-
tions are being raised about the sustainability of the 
global wildlife trade and whether it can be reliably 
regulated or not.

The convention works on a listing system. Appendix 
I prohibits trade in species classified as highly end-
angered, whereas Appendix II allows trade under 
very specific conditions. The system is full of loop- 
holes though, as trading countries often ignore basic 
checks and balances such as verifying the authenticity 
of an import destination listed on an export permit. 
This allows the proliferation of illegal trade.

Illegal trade is estimated to be worth between $7 
billion and $23 billion annually. Given the sheer scale 
of this problem, the convention cannot combat it alone.

But calls to end the global wildlife trade have been 
growing in the wake of the COVID-19 pandemic. 
The reason is that the SARS-CoV-2 virus most likely 
infected humans at a wet meat market in Wuhan, 
China, in November 2019. These markets, where 
live animals are sold and slaughtered, are an integral 
component of the global wildlife trade.

Thirteen years ago the world was warned about the 
risks of zoonotic spillover – the transmission of disease 
from animals to humans – which may tip the scales in 
favour of bans. But the warnings went unheeded. And 
the debate about whether the wildlife trade should be 
banned has remained as intractable as ever.

THE ARGUMENTS
A group of Oxford scholars has cautioned against 
hasty bans:

Blanket bans are unlikely to benefit people or 
wildlife and are unfeasible because they overlook 
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the complexity of the wildlife trade. The COVID-19 
outbreak should not be used opportunistically 
to prescribe global wildlife trade policy. A more 
appropriate response would be to improve wildlife 
trade regulation with a direct focus on human health.

Economists tend to oppose bans because they can 
drive legal trade underground. The anti-prohibition 
argument typically presupposes the economics of 
alcohol and narcotics, though.

But, in my view there’s a big difference – alcohol and 
narcotics are renewable resources with physiologically 
addictive properties. Demand is often relatively in- 
sensitive to changes in price and supply is widely 
available.

Wildlife entails a different set of economic dynamics. 
Wild animals are not renewable. Nor is the consump-
tion of their meat, horns, scales, bladders, tusks, teeth, 
bones, claws and paws physiologically addictive. In 
addition, they play an integral role in their ecosystems.

The counterargument is that bans may fail to 
stigmatise consumption where demand is driven by 
social desirability. But this overlooks the fact that 
cultural preferences are dynamic. There’s evidence of 
appropriate preference shifts in response to know-
ledge of ecologically destructive practices.

Elephant ivory is a good example. Chinese authorities 
promoted its consumption as a public heritage good in 
2008 when China bought stockpiled ivory from African 
countries. Seven years later, it announced a domestic 
ivory trade ban, recognising that ivory consumption 
was incompatible with an “ecological civilisation”. It 
had the desired effect: a large proportion of consumers 
who were indifferent to ivory consumption prior to the 
ban indicated that they would no longer purchase it.

There’s also an argument that bans on trading 
a particular animal or its parts will drive up prices 
in response to perceptions of scarcity. But this isn’t 
necesarily so. The price of raw ivory plummeted bet- 
ween 2014 ($2,100/kg) and 2017 (to $700/kg). This was 
likely in response to the Chinese ban.

Moreover, legal trade often has no ability to crowd 
out illegal activity. Instead, in a corrupt world, it can 
create laundering opportunities for illegal supply.

The economics are simple: illegal product is always 
cheaper to procure.

Another concern about a trade ban is articulated by 
proponents of “sustainable use” who worry about the 
impact it would have on “wildlife economies”. Wildlife 
breeding in China alone is estimated to be worth $74 
billion and involve 14 million people.

But wildlife economies are behind the current global 
economic collapse – one that’s projected to cost any- 
where between $2 trillion and $4.1 trillion.

BANS BEAT REFORM IN SOME CASES
Is the answer better regulation? Probably not. Every 
type of improvement in regulation requires more law 
enforcement capacity, technology and manpower. 
These don’t exist in many contexts.

Yes, bans have to be congruent with local norms to 
be effective, but it appears easier to shift local norms 
than to improve regulation. The transaction costs of 
policing bans are likely lower than the transaction 
costs of policing improved regulations. Differentiat- 
ing between legal and illegal products at ports, for 
instance, requires extensive training and resources.

Past efforts at improving regulations have failed. 
Bans may be a knee-jerk reaction, but they likely beat 
the call for improved regulation. Fine-tuning ineff- 
ective regulation will not prevent the destruction of 
wild habitats and their inhabitants.

What’s clear is that we can’t continue to use nature 
as if it’s free capital. Ecological systems are at breaking 
point and economic collapse is currently under way.

Ross Harvey is Senior Research Associate, Institute for 
the Future of Knowledge, University of Johannesburg.

Harvey, R (23 April 2020). What is the wildlife trade? And 
what are the answers to managing it? Retrieved from 

http://theconversation.com on 22 July 2020.

The legal global wildlife trade is worth 
roughly $300 billion. Of more than 31,500 
listed terrestrial birds, mammals, amphibians 
and reptiles, approximately 5,500 are traded. 
Research predicts that a further 3,196 species 
may be traded in the future, placing a 
possible 8,775 species at risk of extinction.
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CHAPTER 2

Australia’s extinction crisis

Chapter 2 Australia’s extinction crisis

WHAT’S HAPPENING TO 
AUSTRALIA’S BIODIVERSITY?
A GUIDE FROM THE AUSTRALIAN MUSEUM

Some scientists believe that we are now witnessing 
the sixth mass extinction, the only mass extinction 
caused by a single species – humans. Did megafauna 
that used to roam Australia become extinct because 
of climate change or because of hunting? How have 
population growth, habitat change and introduction 
of new species affected Australia’s biodiversity?

The river is like our refrigerator that keeps fresh the 
meat. The forest is like our drug store that has our 
medicines. It is like a supermarket with all of the food 
and things we need. Why would we poison our water 
or clear the forest?

Paiakan, a Kayapo Indian, Quoted in 
Knudtson and Suzuki, Wisdom of the Elders, 1992

EXTINCTION

Extinction over millions of years

Extinctions of species have been occurring since 
the first life forms evolved. It is estimated 
that about 30 billion species have lived since 

multicellular life evolved, but only about 0.01% of that 
number live on Earth today. There have been periods 
in the Earth’s long history when mass extinctions have 
occurred. Some scientists believe that we are now 
witnessing the sixth mass extinction, the only mass 
extinction to be caused by a single species – humans.

Environmental change over thousands of years
Indigenous people have been interacting with Australia’s 
natural environment for tens of thousands of years. 
During this time they undoubtedly influenced the course 
of evolution. Whatever the level of impact created by 
Australia’s Indigenous people, they adapted their own 
lifestyles and survived in all parts of the continent for 
many thousands of years.

There is much debate about the kind of impact 
Indigenous people have had on this land. They used 
fire as a land management tool long before the arrival 
of Europeans, and this is thought to have affected 
vegetation patterns. Their hunting practices may have 
affected population levels of some animals, and the 
building of fish traps in coastal and inland rivers may 
also have had environmental effects.

While there have certainly been extinctions in 
Australia during the past 40,000 to 50,000 years, 
scientists are unsure about which, if any, were caused 
by Indigenous people. Did megafauna, such as 
Procoptodon (the giant short-faced kangaroo) or 
Diprotodon (the giant wombat-like marsupial), that 
used to roam Australia, become extinct because of 
climate change or because of hunting?

Environmental change over the 
last few hundred years
Since the arrival of Europeans in Australia, just over 
200 years ago, there has been an extraordinary increase 
in the rate of environmental change and in the loss of 
biodiversity. The main factor in the loss of biodiversity 
is the increased rate of population growth. This has led 
to habitat change through land clearing and urbanis- 
ation, hunting and exploitation. The introduction of 
new species is also a threat to Australia’s biodiversity.

OVER-POPULATION

The greatest threat to biodiversity is the size and rate 
of growth of human population. Everyday, more people 
need more space, consume more resources and gener- 
ate more waste as world population continues to grow 
at an alarming rate.

Human population growth is reducing biodiversity 
in the following ways:
	• We cause habitat change through agricultural, 

urban and industrial development, and the 
exploitation of natural resources.

	• We pollute soil, water and air.
	• We overharvest resources which reduces both 

population sizes and genetic diversity of 

Diprotodon optatum – a giant marsupial from Pleistocene of Australia. 
Creator: Dmitry Bogdanov.
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commercial species, such as fish.
	• We introduce exotic species which damage land and 

water resources and sometimes bring diseases with 
them. In addition, they may compete with native plants 
and animals for food and shelter. Some animals, such 
as cats and foxes, directly destroy native species.

	• We cause global warming by releasing increasing 
amounts of carbon dioxide and other gases into 
the atmosphere, which will alter the nature of 
ecosystems everywhere. One of the causes of 
increased levels of carbon dioxide is the burning of 
carbon-based fuels such as coal, oil and gas.

LOSS OF HABITAT

Many ecosystems have been lost during the past 200 
years. Some of these ecosystems include:
	• 75% of rainforests and nearly 50% of all forests;
	• Over 60% of coastal wetlands in southern and 

eastern Australia;
	• Nearly 90% of temperate woodlands and mallee;
	• More than 99% of south-eastern Australia’s 

temperate lowland grasslands;
	• Over 83% of Tasmania’s lowland grasslands 

and grassy woodlands;
	• About 95% of brigalow scrub that originally 

grew in Queensland;
	• Over 90% of Victoria’s grasslands.

LOSS OF SPECIES

Loss of species is a major threat to biodiversity in 
Australia. Species of animals and plants under threat 
may be listed in one of the following categories:
	• Extinct
	• Extinct in the wild
	• Critically endangered
	• Endangered
	• Vulnerable
	• Conservation dependent.

Australian Museum. What’s happening to Australia’s 
biodiversity? (Updated 12 November 2018). Retrieved 

from https://australian.museum on 23 July 2020.

Background to Australia’s extinction crisis
The Wilderness Society calls on the government to end extinction of our unique wildlife

What is the problem?
	h Australia is one of the world’s megadiverse countries and 

most animals found in Australia are only found in Australia.
	h We have a responsibility to protect our unique animals for 

their own sake and for future generations.
	h Australia should be a world leader in conservation – we 

have world-class expertise and the majority of Australians 
support strong protections for our unique wildlife.

	h Sadly Australia has the worst record in the world for 
mammal extinction and is number four in the world for 
other extinctions.

	h Three unique Australian animals went extinct in the 
last 10 years alone.

	h A recent study found that, unless management improves, 
Australia stands to lose another 10 birds and 7 mammals 
by 2038.

Why is this happening?
	h Commonwealth environmental legislation, especially 

Environment Protection and Biodiversity Conservation 
Act 1999 (the EPBC Act), is simply not up to the task 
of preventing the decline and extinction of Australia’s 
threatened species.

	h There is little evidence that the state or trend of most 
threatened species is improving.

	h There is no evidence we are stopping major threats to 
threatened animals, and some threats like the loss of 
their habitat have increased over the last 5 years.

	h Australia is now the only country in the world with 
a deforestation front.

	h The Australian Government’s own State of the Environment 
2016 report found that national leadership and collaboration 
is required to address threats to species and biodiversity.

How can we stop it?
We call on the Australian Government to end extinction 
of Australia’s unique wildlife. To achieve this the 
Australian Government must:

	h Protect wildlife habitat by ending land clearing and logging 
of old growth and high conservation value native vegetation.

	h Prioritise protection of critical habitat for endangered 
animals under law and via expansion of the National 
Reserve System to ensure all Australian ecosystems are 
adequately protected.

	h Overhaul our national environment laws and the creation 
of strong and independent institutions to ensure the laws 
are implemented and environmental outcomes are 
significantly improved.

	h Ensure that, at a minimum, all endangered and critically 
endangered animals have science-based recovery plans 
that are enforceable, well-resourced and require climate 
impact assessment for species and its critical habitat.

	h Ensure that threatened species and habitat protections 
are integrated with planning.

	h Commit to prompt, transparent and regular (minimum 
annual) release of data on the state and trends of 
threatened species, state and impacts on critical habitat 
of threatened species and outcome-focused monitoring 
of species conservation efforts and spending.

	h Take its responsibility to global conservation efforts 
seriously and align our species conservation efforts with 
our international obligations, including Aichi Target 12.

Wilderness Society (8 August 2018). Background to 
Australia’s extinction crisis. Retrieved from 

www.wilderness.org.au on 23 July 2020.

This e-book is subject to the terms and conditions of a non-exclusive and non-transferable LICENCE AGREEMENT between
THE SPINNEY PRESS and: Sandringham College, Sandringham, contact@sandringhamcollegelibrary.com

https://australian.museum
http://www.wilderness.org.au


24 Wildlife Extinction Crisis Issues in Society | Volume 466

Australia’s threatened mammals decline 
by more than a third since 1990s, but 
there’s a silver lining

Many threatened Australian mammals suffered 
significant population decline between 1995 and 
2016, according to a new mammal database. 
An ABC Science report by Nick Kilvert

Animals such as koalas and quolls, as well as lesser-
known species of native rodent and wallabies 
are among a suite of mammal species that have 

shown significant reductions in their populations.
Populations declined by more than a third on average 

over the 20-year period – but the data also revealed that 
targeted conservation efforts are working.

The Threatened Mammal Index is compiled from 
more than 400,000 individual surveys, and contains 
population trends for 57 of Australia’s threatened or 
near-threatened terrestrial and marine mammal species.

Four years in the making, it is Australia’s most com-
prehensive database to date o5n population trends in 
native mammals, and was produced by the Threatened 
Species Recovery Hub in collaboration with govern- 
ment and non-government stakeholders.

The decline of native mammals is due to a “cocktail 
of factors” according to John Woinarski from Charles 
Darwin University, who is a member of the Threatened 

Species Recovery Hub.
Professor Woinarski said he was not surprised to see 

the extent of the decline.
“We feared that was the case. Mammals have proven 

really susceptible to a whole range of factors. We’ve 
lost 34 species of native mammal already,” Professor 
Woinarski said.

“Feral cats and foxes are a major factor ... and cert- 
ainly habitat loss is another one.”

DESPITE THE LOSSES, CONSERVATION 
EFFORTS ARE WORKING
But the data also contains a very positive message, 
according to Elisa Bayraktarov from the University of 
Queensland, who led the project.

In areas where there were targeted conservations 
efforts – such as cat and fox-exclusion fences – threat-
ened animal populations increased by an average of 
nearly 46 per cent during that same 1995 to 2016 period.

“We get really fantastic results where mammals have 
been monitored at ... so-called ‘safe-haven’ places like 
islands and fenced areas,” Dr Bayraktarov said.

“The key message ... is that if you invest in conserv-
ation management it can pay off.”

In some places those threatened mammal popul-
ations increased by as much as 500 per cent.

CITIZEN SCIENTISTS CAN ADD TO THE INDEX
Conservation efforts like safe havens currently only 
cover about 0.1 per cent of the Australian continent, 
according to Dr Bayraktarov. But given the success of 
those programs, the researchers hope that the index 
will provide a powerful tool for policy makers to decide 
where conservation needs to be targeted.

Animals such as koalas and quolls, as well 
as lesser-known species of native rodent and 
wallabies are among a suite of mammal 
species that have shown significant 
reductions in their populations.

“[It can] inform where they should invest in the 
future – this index is telling us what species need our 
help and our investment in recovery,” she said.

The Threatened Mammal Index now sits in con-
junction with the Threatened Bird Index, which was 
launched in 2018. Development of the index was 
funded by the Australian Government’s National 
Environmental Science Program. The index is publicly 
available, and will continue to be updated as more 
research is conducted.

There are still a further 86 native Australian mammal 
species listed as threatened or near-threatened for 

KEY POINTS
	h The most comprehensive mammal database to date 

shows significant declines in the majority of threatened 
Australian mammals.

	h Big recoveries were seen in areas with targeted 
conservation measures.

	h Bushfire toll yet to show up in data.
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which there is not currently enough available data 
to determine whether their populations are stable, 
increasing or decreasing.

Populations declined by more than a third 
on average over the 20-year period – but the 
data also revealed that targeted conservation 
efforts are working.

Dr Bayraktarov and her team are accepting research 
from the public as well as professional researchers and 
government organisations, in order to make the index 
as comprehensive as possible.

“People can contact us at tsx.org.au and and say, 
‘hey, I’ve been doing this research on, say, a glider’,” Dr 
Bayraktarov said.

“Citizen scientists can actually provide data as long 
as the data has been collected in a standardised way at 
the same site over a consistent period.”

BUSHFIRE TOLL YET TO SHOW UP IN THE DATA
As well as feral pests, other key threats to Australian 
mammals are habitat destruction and climate change, 
according to Professor Woinarski and Dr Bayraktarov.

The index doesn’t yet include mammal population 
data from the recent devastating bushfire season, but 
it’s feared there will be even steeper declines in fire-
affected regions, Professor Woinarski said.

“There’ll be a step-change of declines in many of 
these species in bushfire-affected areas in south-
eastern Australia,” he said.

“Firstly there is high mortality in the fires themselves 
... [and] many of [the remaining] animals are depend- 
ent on things like tree hollows which the fires wipe 
out. Then feral predators move in and the animals 
have got nowhere to hide.”

The index will be updated with that research as soon 
as the data becomes available, Dr Bayraktarov said.

“What we’re doing right now with the team is, we’re 
tracking which of the sites we have in the index have 
been affected by the fires.”

“In a couple of years we’ll be able to compare how 
the fires have impacted.”

© ABC. Reproduced by permission of the Australian 
Broadcasting Corporation – Library Sales.

Kilvert, N (22 April 2020). ‘Australia’s threatened mammals decline by 
more than a third since 1990s, but there’s a silver lining’, ABC News.  

Retrieved from www.abc.net.au/news on 23 July 2020.

AUSTRALIA’S WILDLIFE LOSS
Since colonisation, about 100 of Australia’s unique 
flora and fauna species have been wiped off the 
planet. The rate of loss has not slowed over the 
past 200 years.

	h After Indonesia, Australia has the second-largest number of 
endemic species – plants and animals found nowhere else in 
the world. While some other countries have a greater number 
of species overall, in terms of unique wildlife Australia is 
among the top countries for species diversity.

	h Since colonisation, Australia has lost 34 mammals – almost 
equal to the rest of the world combined over the last 200 
years.

	h In Australia, there are 8,128 accepted described species 
known as chordate, which include vertebrates, as well 
as 98,703 invertebrates, 24,716 plants, 11,846 fungi and 
around 4,186 in other groups.

	h Since federal laws were introduced in 1999, the list of 
threatened species and ecosystems has grown by more 
than a third – from 1483 to 1974.

	h In addition to several animal species, our flora is also under 
severe pressure: 37 species have been declared extinct; 1336 
species of flora are listed as threatened, including 191 that 
are critically endangered across the continent.

	h The Australian continent’s initial wave of extinctions 

surged due to hunting, rapid urban and agricultural 
expansion for the booming wool industry as well as the 
introduction of domestic cats, rats, rabbits and foxes. 
Australia’s rate of extinctions is expected to continue on 
the same trajectory due to ongoing land clearing, habitat 
degradation, bushfire and continued pressure from cats, 
foxes and other feral animals such as deer.

	h Habitat loss from urban development and agriculture 
have remained mainstay threats; habitat loss from land 
clearing is a primary driver of biodiversity loss.

	h About 8 million hectares of threatened species’ habitats 
were cleared between 2000-2017, but 93% of these were 
not assessed under federal legislation, despite the powers 
existing to do so.

	h While state laws had dealt with protecting threatened 
species, national oversight and co-ordination did not exist 
until 1999 when the federal government introduced the 
Environment Protection and Biodiversity Conservation Act. 
The EPBC Act is is currently under review, as the 20-year-
old legislation has failed to meet the changing needs of 
the environment, agriculture, community planners and 
business.

SOURCE: Foley, M (20 July 2020), ‘Why is Australia a global leader 
in wildlife extinctions?’, The Sydney Morning Herald.
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Scientists calculate likelihood Australian 
birds, mammals will not survive next 
20 years on Earth
Seventeen unique Australian birds and mammals are likely to disappear from the 
face of the Earth in the next 20 years – unless Australia improves its protection 
of threatened species. Michael Slezak reports for ABC News

Researchers at Australia’s Threatened Species 
Recovery Hub have been working to calculate the 
precise risk of extinction for the country’s most 

imperilled birds and mammals. If their numbers are 
correct – and nothing is done to slow things down – the 
losses would accelerate Australia’s already world-lead- 
ing extinction rate, which has seen it lose at least 30 
mammals and 29 birds since colonisation – the highest 
mammalian extinction rate in the world.

THE BIRDS AT RISK
The top five looks like this:
1. King Island brown thornbill
2. Orange-bellied parrot
3. King Island scrubtit
4. Western ground parrot
5. Houtman Abrolhos painted button-quail.

At the top of the extinction risk was the King Island 
brown thornbill, almost doomed to the history books, 
with only a 6 per cent chance of surviving the next 20 
years, according to the work published this month in 
the journal Pacific Conservation Biology. The main cause 

of the King Island brown thornbill’s decline is likely to 
be loss of habitat through land clearing, according to 
the Federal Government.

THE MAMMALS AT RISK
The top five looks like this:
1. Central rock-rat
2. Northern hopping-mouse
3. Carpentarian rock-rat
4. Christmas Island flying-fox
5. Black-footed tree-rat.

The most at-risk mammal was found to be the 
Central rock-rat. If lost, it would follow the most recent 
mammalian extinction in Australia, the Bramble Cay 
Melomys. It was a rodent thought to have been lost 
in 2016, gaining the dubious honour of being the first 
mammalian extinction anywhere in the world to be 
caused by climate change.

The central rock-rat had an official recovery plan 
created for it in 1999, but it only had recovery actions 
and aims for 1999 and 2000. Nevertheless, the rodent 
is one of 20 mammals the Federal Government has 
prioritised for protection in its Threatened Species 
Strategy.

Professor John Woinarski is the deputy director of 
the Threatened Species Recovery Hub at the National 
Environmental Science Program and co-author on the 
paper.

“The fate of these species depends upon support 
from governments and communities, and public 
interest, awareness and involvement,” he said.

SURVIVING SHOULDN’T BE 
POPULARITY CONTEST: RESEARCHER
The researchers estimated there were nine species of 
bird and one mammal more likely than not to become 
extinct within the next 20 years. Across the 40 most 
threatened, birds and mammals, they calculated about 
17 were likely to disappear over that time.

The results are the first time Australia’s threatened 
species have been given precise risk of extinction, 
with most previous assessments merely breaking the 
risk down into broad categories including “critically 
endangered”, “endangered” and “vulnerable”.

Lead researcher on the paper Hayley Geyle from 
Charles Darwin University said stopping extinctions in 
Australia required knowing which species were most at 
risk, and so more fine-grained estimates were needed.

If their numbers are correct – and nothing is 
done to slow things down – the losses would 
accelerate Australia’s already world-leading 
extinction rate, which has seen it lose at least 30 
mammals and 29 birds since colonisation – the 
highest mammalian extinction rate in the world.

Brown Thornbill (Acanthiza pusilla), Risdon Brook Park, Tasmania, Australia. JJ Harrison.
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“The Federal Government’s Threatened Species Strategy 
– the point of that was to halt further extinctions. In 
order to do that we needed to know what were the 
most likely to be lost,” she said.

She said among the broad category of “critically 
endangered” species, those that usually got the most 
attention and funding were those that were the most 
“charismatic” – not necessarily those most at risk.

The researchers mapped the overlapping distribut- 
ion of Australia’s most threatened birds and mammals, 
and found a surprising picture. The most at-risk 
birds were heavily distributed around the most long-
developed parts of Australia, around the south-east 
of the continent. The most threatened mammals 
were located in regions experiencing more recent 
development, especially in the Top End. Ms Geyle said 
that was because mammalian extinctions happened 
faster, and so were most threatened at the frontlines 
of development, but there was a lag between develop- 
ment and bird extinctions, she said.

“The birds have been able to hold on a bit longer, 
so are still persisting in remnant pockets of vegeta-
tion adjacent to some of the more intensely modified 
regions around population centres,” she said.

The researchers used three different techniques to 
calculate the risk. They combined two existing meas- 
ures of extinction risk with comprehensive interviewing 
of 30 experts. They noted that method had lim-
itations but they made attempts to control for biases 
and combined it with other methods to minimise its 
deficiencies.

Energy and Environment Minister Josh Frydenberg 
told the ABC the Government was committed to 
threatened species protection and recovery, having 
appointed a Threatened Species Commissioner and 
launched the Threatened Species Strategy.

“There is a big task ahead, but the Government is 
working with the community, scientists, land man- 
agers and state and territory governments to ensure 
that we are all working together in the fight against 
extinction,” Mr Frydenberg said.

© ABC. Reproduced by permission of the Australian 
Broadcasting Corporation – Library Sales.

Slezak, M (24 April 2018). ‘Scientists calculate likelihood Australian 
birds, mammals will not survive next 20 years on Earth’, ABC News.  

Retrieved from www.abc.net.au/news on 23 July 2020.

Source: National Environmental Science Program.

Ranking BIRD MAMMAL

1 King Island brown thornbill 94 Central rock-rat 65

2 Orange-bellied parrot 87 Northern hopping-mouse 48

3 King Island scrubtit 83 Carpentarian rock-rat 44

4 Western ground parrot 75 Christmas Island flying-fox 41

5 Houtman Abrolhos painted 
button-quail

71 Black-footed tree-rat 
(Kimberley and mainland NT)

39

6 Plains-wanderer 64 Gilbert’s potoroo 36

7 Regent Honeyeater 57 Leadbeater’s possum 29

8 Grey-range thick-billed grasswren 53 Nabarlek (Top End) 29

9 Herald petrel 52 Brush-tailed phascogale (Kimberley) 25

10 Black-eared miner 47 Brush-tailed rabbit-rat (Kimberley, Top End) 25

11 Northern eastern bristlebird 39 Western ringtail possum 25

12 Mallee emu-wren 34 Northern brush-tailed phascogale 23

13 Swift parrot 31 Mountain pygmy-possum 22

14 Norfolk island boobook 27 Kangaroo Island dunnart 22

15 Mount Lofty Ranges chestnut-rumped 24 Brush-tailed rabbit-rat (Tiwi Islands) 21

16 Fleurieu Peninsula southern emu-wren 17 Silver-headed antechinus 20

17 Helmeted honeyeater 17 Southern bent-winged bat 18

18 Cocos buff-banded rail 17 Black-tailed antechinus 17

19 Western bristlebird 16 Northern bettong 14

20 Alligator Rivers yellow chat 15 Tasman Peninsula dusky antechinus 14

Percentage chance of 
extinction within 20 years

Percentage chance of 
extinction within 20 years
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UNIQUE AUSTRALIAN WILDLIFE 
THREATENED BY CLIMATE CHANGE
A new Climate Council report has found green turtles, ringtail possums and an iconic black 
cockatoo face a common threat that is becoming more menacing by the year – climate change.

Australia is home to more than a million species 
of plants and animals yet our track record on 
conservation is woeful; climate change is mak- 

ing it even harder to protect them,” said Chief Climate 
Councillor, Professor Tim Flannery.

The new Climate Council report finds it is not just 
our favourite animals, but our favourite places that 
are suffering as a result of climate change, including 
Kakadu National Park where rising sea levels are affect- 
ing freshwater wetlands.

“The places that Australians identify with and the 
wildlife that they cherish are suffering because of 
intensifying climate change,” said Professor Flannery.

“Australians are living with climate change right 
now. This latest report follows unprecedented spring 

bushfires in NSW and Queensland where we have seen 
blazes ripping through world heritage rainforest areas 
that don’t normally burn,” said Professor Flannery.

“We need to take a far bolder approach to conserv-
ation to ensure our ecosystems are as resilient as 
possible to worsening extreme weather,” said Pro- 
fessor Flannery.

Australia not only has the dubious honour of being 
the continent with one of the highest rates of species 
extinctions, we now hold the first record of a mammal- 
ian extinction due to climate change.

The Bramble Cay melomys was a native rodent found 
on an island in the Torres Strait. Surveys have revealed 
the island has been repeatedly inundated by storms, 
worsened by rising sea levels. The last native animal 
simply drowned.

“No active steps were taken to protect the Bramble 
Cay melomys and earlier this year the Environment 
Minister finally acknowledged – via a media release – 
that it had become extinct,” said Professor Flannery.

“The Federal Government is standing by while 
Australia’s unique ecosystems and wildlife are decim-
ated. We must drastically reduce our greenhouse gas 
emissions and accelerate the transition to clean and 
affordable renewable energy and storage technol- 
ogies,” said Professor Flannery.

Climate Council of Australia (17 September 2019). 
Unique Aussie wildlife threatened by climate change. 

Retrieved from www.climatecouncil.org.au on 23 July 2020.

KEY FINDINGS
	h Sea levels in northern Australia are currently rising at 

about twice the global average. This is threatening 
wetlands in Kakadu National Park where saltwater 
intrusion into the iconic freshwater wetlands is 
already evident.

	h The Carnaby’s black cockatoo is very susceptible 
to heat stress and climate change is bringing 
more intense heatwaves. The cockatoo is already 
endangered and climate change makes its future 
even more precarious.

	h Green turtles are in grave danger because the animals 
hatching in the northern Great Barrier Reef are 99% 
female due to warming. The complete ‘feminisation’ of 
the population may occur in the very near future with 
potentially disastrous consequences.

	h Australia’s high greenhouse gas emissions are 
contributing to increasingly severe changes in the 
climate system, which means further deterioration 
of our environment is inevitable.

Australia not only has the dubious honour 
of being the continent with one of the 
highest rates of species extinctions, we 
now hold the first record of a mammalian 
extinction due to climate change.
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A season in hell: bushfires push at least 
20 threatened species closer to extinction
Recent bushfires have increased the risk of extinction for many species, 
according to John Woinarski, Brendan Wintle, Chris Dickman, 
David Bowman, David Keith and Sarah Legge

Images of desperate, singed koalas in blackened 
landscapes have come to symbolise the damage 
to nature this bushfire season. Such imagery has 

catalysed global concern, but the toll on biodiversity 
is much more pervasive. Until the fires stop burning, 
we won’t know the full extent of the environmental 
damage. But these fires have significantly increased 
the extinction risk for many threatened species.

We estimate most of the range and population 
of between 20 and 100 threatened species will have 
been burnt. Such species include the long-footed 
potoroo, Kangaroo Island’s glossy black-cockatoo 
and the Spring midge orchid.

The fires are exceptional: way beyond normal in 
their extent, severity and timing. The human and 
property losses have been enormous. But nature has 
also suffered profoundly. We must urgently staunch 
and recover from the environmental losses, and do 
what it takes to avoid future catastrophes.

THE FIRE AND ITS AFTERMATH
One estimate last month put the the number of birds, 
mammals (other than bats) and reptiles affected by 
fire in New South Wales alone at 480 million. The 
toll has risen since.

Most will have been killed by the fires themselves, 
or due to a lack of food and shelter in the aftermath. 
Some animals survive the immediate fire, perhaps by 
hiding under rocks or in burrows. But the ferocity and 
speed of these fires mean most will have perished.

One might think birds and other fast-moving 
animals can easily escape fires. But smoke and strong 
winds can badly disorient them, and mass bird deaths 
in severe bushfires are common.

We saw this in the current fire crisis, when dead birds 
including rainbow lorikeets and yellow-tailed black-
cockatoos washed up on the beach at Mallacoota in 
Victoria.

DAMAGE LASTS DECADES
Fire impacts are deeply felt in the longer-term. Many 
habitat features needed by wildlife, such as tree and 
log hollows, nectar-bearing shrubs and a deep ground 
layer of fallen leaves, may not develop for decades.

Populations of plant and animal species found only 
in relatively small areas, which substantially overlap 
fire-affected areas, will be worst hit. Given the fires 
are continuing, the precise extent of this problem is 
still unknown.

We estimate most of the range and population of 
between 20 and 100 threatened species will have been 

burnt. The continued existence of such species was 
already tenuous. Their chances of survival are now 
much lower again.

For example, the long-footed potoroo exists in a 
very small range mostly in the forests of Victoria’s East 
Gippsland. It’s likely intense fires have burnt most of 
these areas.

On South Australia’s Kangaroo Island, one-third 
of which burned, there are serious concerns for 
the Kangaroo Island dunnart, an endangered small 
marsupial, and the endangered glossy black-cockatoo, 
whose last refuge was on the island. Both species have 
lost much of their habitat.

Many threatened plants are also affected: in NSW, 
fires around Batemans Bay have burnt some of the few 
sites known for the threatened Spring midge orchid.

THIS TIME, IT’S DIFFERENT
Fire has long been a feature of Australian environ- 
ments, and many species and vegetation types have 
adapted to fire. But the current fires are in many cases 
beyond the limits of such adaptation.

THE 4 MAJOR IMPACTS OF FIRES ON WILDLIFE
1. Direct mortality
Countless animals will die from incineration, radiant heat and smoke 
inhalation during the fires. Many species shelter from fires in burrows, 
cracks in the soil and under rocks, but the intensity of these fires is so 
great that even these refugia provide little protection.

2. Starvation and predation
Many animals that survive the fire-front or escape the flames will 
soon die from starvation, exposure or predation. Their food sources 
will have been incinerated and without vegetation, hollows or logs for 
shelter, they are vulnerable to environmental extremes and predators.

3. Long-term loss of resources
Long-term recovery after fire depends on availability of suitable habitat 
features that provide food and shelter. The size and intensity of these 
fires means that vast areas will be devoid of key resources, such as 
nectar, shrubby vegetation and tree hollows, some of which will 
take decades or centuries to recover.

4. Fragmentation
The extent of the fires has turned intact tracts of forest into many 
small isolated fragments of varying quality, depending on fire intensity. 
Individuals in these fragments are vulnerable to local extinction and 
may be unable to move across burnt landscapes to re-populate 
habitat as it recovers.

SOURCE: Ward, M, Greenville, A, Reside, A, Tulloch, A, Williams, B, Massingham, E, 
Mayfield, H, Possingham, H, Watson, J, Radford, J, & Sonter, L (19 January 2020). 

Six million hectares of threatened species habitat up in smoke. 
Retrieved from http://theconversation.com on 22 July 2020.
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The fires are also burning environments that typic- 
ally go unburnt for centuries, including at least the peri- 
meter of World Heritage rainforests of the Lamington 
Plateau in south-eastern Queensland. In these envir-
onments, recovery – if at all – will be painfully slow.

Many Australian animal species, particularly threat-
ened birds, favour long-unburnt vegetation because 
these provide more complex vegetation structure and 
hollows. Such habitat is fast disappearing.

The shortening intervals between fires are also push- 
ing some ecosystems beyond their limits of resilience. 
Some iconic Alpine Ash forests of Kosciuszko have 
experienced four fires in 20 or 30 years.

This has reduced a grand wet forest ecosystem, rich 
in wildlife, to a dry scrub far more flammable than 
the original forest. Such ecosystem collapse is all but 
impossible to reverse.

Fires also compound the impacts of other threats. 
Feral cats and foxes hunt more effectively in burnt 
landscapes and will inexorably pick off wildlife that 
may have survived the fire.

WHAT DOES THIS MEAN FOR CONSERVATION?
In a matter of weeks, the fires have subverted decades 
of dedicated conservation efforts for many threatened 

species. As one example, most of the 48,000 hectares of 
forest reserves in East Gippsland established last year 
in response to the rapid decline of greater gliders has 
been burnt. This has further endangered the species and 
makes the remaining unburnt areas ever more critical.

Beyond counting the wildlife casualties, responses 
are needed to help environmental recovery. Priorities 
may differ among species and regions, but here is a 
general list:
	• Quickly protect unburnt refuge patches in 

otherwise burnt landscapes
	• Increase control efforts for pest animals and 

weeds that would magnify the impacts of 
these fires on wildlife

	• Strategically establish captive breeding populations 
of some threatened animals and collect seeds of 
threatened plants

	• Provide nest boxes and in special circumstances 
plant vegetation providing critical food resources

	• Care for and rehabilitate injured wildlife and 
establish monitoring programs to chart a 
hoped-for recovery.

Some of these actions may be mere pinpricks in the 
extent of loss. But any useful action will make a small 
difference, and perhaps help alleviate the community’s 
profound sense of dismay at the damage wrought by 
these fires.

Governments, conservation groups and landholders 
must all play a role. Recovery actions should be thought-
fully coordinated, and form part of the broader social 
and economic post-fire recovery program.

Critically, we must also reduce the likelihood of similar 
catastrophes in future. Some have blamed the fires on 
national parks and a lack of hazard reduction burning. 
Skilful and fine-scale application of preventative burn- 
ing does have merit. But such measures would not have 
stopped these fires, and the number of days suitable for 
such burning is diminishing.

Increasingly severe drought and extreme heat, associ-
ated with global warming, are the immediate causes of 
these wildfires and their ferocity. To prevent this fire-
ravaged summer becoming the new normal, we must 
take drastic measures to tackle climate change.

John Woinarski is Professor (Conservation biology), Charles 
Darwin University. Brendan Wintle is Professor Conservation 
Ecology, University of Melbourne. Chris Dickman is Professor 
in Terrestrial Ecology, University of Sydney. David Bowman is 
a Friend of The Conversation and Professor of Pyrogeography 
and Fire Science, University of Tasmania. David Keith is 
Professor of Botany, UNSW. Sarah Legge is Professor, 
Australian National University.

Woinarski, J, Wintle, B, Dickman, C, Bowman, D, Keith, D, and 
Legge, S (8 January 2020). A season in hell: bushfires push at least 

20 threatened species closer to extinction. Retrieved from 
http://theconversation.com on 22 July 2020.

FIRES KILL AND DISPLACE 3 BILLION ANIMALS
	h Almost 3 billion koalas, kangaroos and other animals are 

estimated to have been killed or displaced in Australia’s ‘Black 
Summer’ bushfires, according to an updated study trebling the 
previous estimate of 1 billion.

	h It is the worst single event for wildlife in Australia, among 
the worst in the world and is likely to push some species into 
extinction, according to the study, funded by WWF Australia.

	h Scientists revised the figure up after calculating the effects of fire 
outside NSW and on additional species.

	h In each group, millions of animals were killed or displaced:
	– 143 million mammals
	– 2.46 billion reptiles
	– 180 million birds
	– 51 million frogs.

	h The researchers believe the only comparable wildlife disasters in 
recent history are major oil spills in Alaska and the Gulf of Mexico.

SOURCE: WWF Australia (July 2020), Australia’s 2019-2020 bushfires: the wildlife toll.
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Stopping koala extinction is agonisingly 
simple. But here’s why I’m not optimistic
Koala conservation must take priority over land clearing, but so 
far it’s proved agonisingly difficult, writes Christine Hosking

On Tuesday, a year-long New South Wales parl-
iamentary inquiry revealed the state’s koalas 
are on track for extinction in the wild by 2050, 

without urgent government intervention.
Habitat destruction and fragmentation for agricul-

ture, urban development, mining and forestry has 
been the number one koala killer since European 
occupation of Australia. This is compounded by the 
unabated impacts of climate change, which leads to 
more extreme droughts, heatwaves and bushfires.

Koala populations in NSW were already declining 
before the 2019-2020 bushfires. The report doesn’t 
mince words, saying “huge swathes of koala habitat 
burned and at least 5,000 koalas perished”.

The report, ambitiously, makes 42 recommend- 
ations, and all have merit. The fate of NSW koalas now 
relies on a huge commitment from the Berejiklian 
government to act on them. But past failures by a fed- 
eral government inquiry into koalas suggest there’s 
little cause for optimism.

First, let’s look at the report’s key recommend- 
ations and how they might ensure the species’ survival 
in NSW.

Leadership needed at the local level
Real, on-ground koala conservation actions take place 
at the local level. “Local” is where councils give devel-
opment approvals, sometimes to clear koala habitat. 
And it’s where communities and volunteers work on 
the front line to save and protect the species.

Recommendation 10 in the report addresses this, 
suggesting the NSW government provide additional 
funding and support to community groups so they 
can plant trees and regenerate bushland along koala 
and wildlife corridors. Another two recommendations 
build on this: encouraging increased funding from the 
NSW government to local councils to support local 
conservation initiatives, and suggesting increased 
resources to support councils to conduct mapping.

Mapping, such as where koalas have been recorded 
and their habitat, is a critical component for local 
councils to develop comprehensive koala manage- 
ment plans.

Stop offsetting koala habitat
One recommendation suggests a review of the 
“biodiversity offsets scheme”, where generally dev- 
elopers must compensate for habitat loss by improv- 
ing or establishing it elsewhere. It is embedded in the 
NSW Biodiversity Conservation Act 2016, and other state 
and territory governments commonly use offsets in 
various conservation policies.

But the report recommends prohibiting offsets 
for high quality koala habitat. Prohibiting offsets is 
important because when a vital part of koala habitat 
is cleared, it can no longer support the local koalas. 
Replacing this habitat somewhere else won’t save that 
particular population.

Build the Great Koala National Park
It’s of paramount importance to increase the conn-
ected, healthy koala habitat in NSW, particularly after 
the bushfires.

One tool to achieve this is laid out in recommend-
ation 41: to investigate establishing the Great Koala 
National Park. Spearheaded by the National Parks 
Association of NSW, this national park would see 
175,000 hectares of publicly-owned state forests 
added to existing protected areas. It total, it would 
form a 315,000 hectare reserve in the Coffs Harbour 
hinterland dedicated to protecting koalas – an 
Australian first.

It would be a great day if such a park was established 
and replicated throughout the NSW and Queensland 

Habitat destruction and fragmentation for 
agriculture, urban development, mining and 
forestry has been the number one koala killer 
since European occupation of Australia. This is 
compounded by the unabated impacts of climate 
change, which leads to more extreme droughts, 
heatwaves and bushfires.
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hinterlands. Research shows that in those regions, 
the future climate will remain suitable for koalas, and 
urbanisation, agriculture and mining are not currently 
present in these parks.

But it’s worth noting Australia’s national parks are 
under increasing pressure from “adventure tourism”. 
Human recreation activities can fragment habitat and 
disturb wildlife, for example by constructing tracks 
and access roads through natural areas.

Humans must not be allowed to compromise dedi-
cated koala conservation areas. Intrusive recreational 
activity is detrimental to the species, and can also 
reduce the chance quiet park visitors might spy a koala 
sitting high in a tree, sleepily munching on gum leaves.

This rule should apply both to existing national 
parks, and a new Great Koala National Park.

Failures of past inquiries
The tragic fate predicted for koalas in NSW depends 
on the state government’s willingness to act on the rec- 
ommendations. Developing wordy, well-intentioned 
documents is simply not enough.

We need look no further than Australia’s key envir-
onmental legislation, the Environment Protection and 
Biodiversity Conservation (EPBC) Act, to realise this. 
After a 2012 Senate inquiry into the health and status 
of koalas, the species was officially listed as “vulner-
able” under the EPBC Act. But since then, tree clearing 
and declines in koala numbers have continued at a 
furious pace across Queensland and NSW.

One of the shortcomings of the federal listing for 
the koala is in its Referral Guidelines, which recom-
mends “proponents consider these guidelines when 
proposing actions within the modelled distribution of 
the koala”. In other words, informing the government 
about clearing koala habitat is only voluntary. And 
that’s not good enough.

The failure of the 2012 inquiry and the EPBC Act 
to protect koalas should serve as a wake-up call to 
the NSW government. It must start implementing 
the recommendations of the current inquiry without 
delay to ensure Australia’s internationally celebrated 
species doesn’t die out.

Koala conservation must take priority over land 
clearing, regardless of the demand for that land. That 
principle might seem simple, but so far it’s proved 
agonisingly difficult.

Christine Hosking is Conservation Planner/Researcher, 
The University of Queensland.

Hosking, C (2 July 2020). Stopping koala extinction is 
agonishingly simple. But here’s why I’m not optimistic.  

Retrieved from http://theconversation.com on 22 July 2020.

Koalas in NSW could be extinct by 2050 
A report from a New South Wales Upper House inquiry 
into koala populations and their habitats was released 
in June 2020. The report finds that without urgent 
government intervention, the koala will become 
extinct in NSW before 2050.

	h The report found at least 5,000 koalas died in recent 
bushfires. More than 80 per cent of some habitat 
areas was destroyed in the 2020 bushfires.

	h However, even before the horror summer bushfires, koala 
populations in NSW were looking grim. Drought had also 
made conditions worse, stripping their leaves of moisture. 

	h Climate change was having a “severe impact” on the 
quality of koala food and habitats, and increasing the 
threat of other risks – including bushfires. 

	h The current estimated number of 36,000 koalas in NSW 
was found to be outdated. The Government’s Koala 
Strategy estimated there were 36,000 koalas in NSW, and 
that there had been a 26% decline in the population over 

the last three koala generations (around 20 years). But 
the inquiry heard evidence that koala numbers could be 
much lower than that, at around 15-20,000. 

	h The committee was told some koala populations have 
already died out, including in the Pilliga region of 
northern NSW. 

	h Loss of habitat poses the most serious threats to 
koala populations.

	h An estimated 24 per cent of habitat on public land 
was severely affected by bushfires.

	h The inquiry committee handed down 42 recommendations 
to the NSW government to increase protected habitat.

SOURCES
www.abc.net.au/triplej/programs/hack/koalas-in-nsw-to-become- 
extinct-by-2050,-inquiry-reveals/12407918

www.smh.com.au/environment/conservation/nsw-koalas-on-course-to-
be-extinct-in-the-wild-by-2050-inquiry-finds-20200630-p557j2.html

www.abc.net.au/news/2020-06-30/nsw-koalas-report-warns-of-
extinction/12406216
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INVASIVE SPECIES ARE AUSTRALIA’S 
NUMBER ONE EXTINCTION THREAT
Invasive species threaten Australia’s animals and 
plants more than any other single factor, caution 
Andy Sheppard and Linda Broadhurst

This week many people across the world stopped 
and stared as extreme headlines announced that 
one eighth of the world’s species – more than a 

million – are threatened with extinction.
According to the UN report from the Intergovern-

mental Science-Policy Platform for Biodiversity and 
Ecosystem Services (IPBES) which brought this sit-
uation to public attention, this startling number is 
a consequence of five direct causes: changes in land 
and sea use; direct exploitation of organisms; climate 
change; pollution; and invasion of alien species. It’s the 
last, invasive species, that threatens Australian animals 
and plants more than any other single factor.

Australia’s number one threat
Australia has an estimated 600,000 species of flora 
and fauna. Of these, about 100 are known to have 
gone extinct in the last 200 years. Currently, more 
than 1,770 are listed as threatened or endangered.

While the IPBES report ranks invasive alien species 
as the fifth most significant cause of global decline, in 
Australia it is a very different story.

Australia has the highest rate of vertebrate mammal 
extinction in the world, and invasive species are our 
number one threat. Cats and foxes have driven 22 native 
mammals to extinction across central Australia and a 
new wave of decline – largely from cats – is taking place 
across northern Australia. Research has estimated 
270 more threatened and endangered vertebrates are 
being affected by invasive species.

Introduced vertebrates have also driven several bird 
species on Norfolk Island extinct.

The effects of invasive species are getting worse
Although Australia’s stringent biosecurity measures 
have dramatically slowed the number of new invasive 
species arriving, those already here have continued to 
spread and their cumulative effect is growing.

Recent research highlights that 1,257 of Australia’s 
threatened and endangered species are directly affected 
by 207 invasive plants, 57 animals and three pathogens. 
These affect our unique biodiversity, as well as the 
clean water and oxygen we breath – not to mention 
our cultural values.

When it comes to biodiversity, Australia is globally 
quite distinct. More than 70% of our species (69% of 
mammals, 46% of birds and 93% of reptiles) are found 
nowhere else on earth. A loss to Australia is therefore a 
loss to the world.

Some of these are ancient species, like the Wollemi 
Pine, may have inhabited Australia for up to 200 
million years, well before the dinosaurs.

But invasive species are found in almost every part 
of Australia, from our rainforests, to our deserts, our 
farms, to our cities, our national parks and our rivers.

The cost to Australia
The cost of invasive species in Australia continues to 
grow with every new assessment. The most recent 
estimates found the cost of controlling invasive 
species and economic losses to farmers in 2011-12 was 
A$13.6 billion. However this doesn’t include harm to 
biodiversity and the essential role native species play 
in our ecosystems, which – based on the conclusions 
of the IPBES report – is likely to cost at least as much, 
and probably far more.

Rabbits, goats and camels prevent native desert plant 
community regeneration; rabbits alone impacting over 
100 threatened species. Rye grass on its own costs 
cereal farmers A$93M a year. Aquaculture diseases have 
affected oysters and cost the prawn industry $43M.

From island to savannah
Globally, invasive species have a disproportionately 
higher effect on offshore islands – and in Australia we 
have more than 8,000 of these. One of the most not- 
able cases is the case of the yellow crazy ants, which 
killed 15,000,000 red land crabs on Christmas Island.

Cats and foxes have driven 22 native mammals 
to extinction across central Australia and a new 
wave of decline – largely from cats – is taking 
place across northern Australia ... 270 more 
threatened and endangered vertebrates are 
being affected by invasive species.
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Nor are our deserts immune. Most native vertebrate 
extinctions caused by cats have occurred in our dry 
inland deserts and savannas, while exotic buffel and 
gamba grass are creating permanent transformation 
through changing fire regimes.

Australia’s forests, particularly rainforests, are also 
under siege on a number of fronts. The battle con-
tinues to contain Miconia weed in Australia – the 
same weed responsible for taking over 70% of Tahiti’s 
native forests. Chytrid fungus, thought to be present 
in Australia since 1970, has caused the extinction of 
at least four frog species and dramatic decline of at 
least ten others in our sensitive rainforest ecosystems.

Myrtle rust is pushing already threatened native 
Australian Myrtaceae closer to extinction, notably 
Gossia gonoclada, and Rhodamnia angustifolia and 
changing species composition of rainforest under-
stories, and Richmond birdwing butterfly numbers 
are under threat from an invasive flower known as 
the Dutchman’s pipe.

Australia’s rivers and lakes are also under increasing 
domination from invasive species. Some 90% of fish 
biomass in the Murray Darling Basin are European carp, 
and tilapia are invading many far north Queensland 
river systems pushing out native species.

Invasive alien species are not only a serious threat 
to biodiversity and the economy, but also to human 
health. The Aedes aegypti mosquito found in parts of 
Queensland is capable of spreading infectious disease 
such as dengue, zika, chikungunya and yellow fever.

And it’s not just Queensland that is under threat 
from diseases spread by invasive mosquitoes, with 
many researchers and authorities planning for when, 

not if, the disease carrying Aedes albopictus establishes 
itself in cooler and southern parts of Australia.

What solutions do we have?
Despite this grim inventory, it’s not all bad news. 
Australia actually has a long history of effectively 
managing invasive species. Targeting viruses as options 
for controlling rabbits, carp and tilapia; we have 
successfully suppressed rabbit populations by 70% in 
this way for 50 years. Weeds too are successful targets 
for weed biological control, with over a 65% success 
rate controlling more than 25 targets.

The IPBES report calls for “transformative action”. 
Here too Australia is at the forefront, looking into the 
potential of gene technologies to suppress pet hates 
such as cane toads. Past and current invasive species 
programs have been supported by governments and 
industry. This has provided the type of investment we 
need for long-term solutions and effective policies.

Australia is better placed now, with effective biosec-
urity policies and strong biosecurity investment, than 
many countries. We will continue the battle against inv- 
asive species to stem biodiversity and ecosystem loss.

Andy Sheppard is Research Director, CSIRO Health 
and Biosecurity, CSIRO.

Linda Broadhurst is Director, Centre for Australian 
National Biodiversity Research, CSIRO.

Sheppard, A, and Broadhurst, L (10 May 2019). Invasive species 
are Australia’s number-one extinction threat. Retrieved from 

http://theconversation.com on 22 July 2020.

OUR WORST INVASIVE SPECIES
Research by the Threatened Species Recovery Hub 
reveals that invasive or pest species are a problem 
for 1,257 threatened species in Australia – 4 out of 5 
species. The research also identified the top 10 invasive 
species based on their impact on threatened species.

	h Rabbits are our most destructive invasive species, 
impacting over 300 threatened species. They impact such 
a high number of native species because they impact both 
threatened plants and animals. Rabbits destroy plants 
and can stop them regenerating by eating the seedlings 
and they compete with native grazing animals for food and 
even boost the number of predators like cats and foxes.

	h The second most problematic invasive species is the plant 
disease phytophthora (also known as root rot fungus), 
which affects over 200 threatened native plants.

	h Feral pigs affect about 150 threatened species. They 
destroy vast areas of crops, wetlands and floodplains in 
northern Australia.

	h Cats are in fourth place affecting 123 threatened 
species. They have a devastating effect on Australia’s 
small- to medium-sized mammals, and also impact many 
threatened birds and reptiles.

	h Feral goats are in fifth place, impacting 95 and 116 

species. They affect more threatened species than sixth 
place fox, in spite of the latter’s higher pest profile.

	h The other invasive species in the top ten are the weeds 
lantana and blackberry, and black rats and feral cattle. 

Australia’s top 10 invasive species and the number 
of Australian threatened species they affect
Invasive species  No. threatened species impacted
European rabbit    321 
Phytophthora plant disease 236
Feral pig     149 
Feral cat     123
Feral goat   116
European red fox   95
Lantana     95
Blackberry    47
Black rat     42
Feral cattle    39

SOURCE
Kearney, S.G., Carwardine, J., Reside, A.E., Fisher, D.O., Maron, M., Doherty, 
T.S., Legge, S., Silcock, J., Woinarski, J.C.Z., Garnett, S.T., Wintle, B.A., 
Watson, J.E.M. (2018), The threats to Australia’s imperilled species and 
implications for a national conservation response, Pacific Conservation 
Biology, https://doi.org/10.1071/PC18024.
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BIODIVERSITY CONSERVATION
The Department of Agriculture, Water and the Environment explains the 
federal government’s strategies for conserving Australia’s biodiversity 

The Australian Government recognises the imp-
ortance of biodiversity conservation and, in 
collaboration with states and territories, has set 

a national framework for biodiversity conservation 
over the next decade.

Australia’s Strategy for Nature guides how govern-
ments, the community, industry and scientists manage 
and protect Australia’s plants, animals and ecosystems 
until 2030.

Visit Australia’s Nature Hub (www.australiasnature 
hub.gov.au) to view the Strategy and to see how actions 
under it are being implemented on the ground.

Biodiversity, or biological diversity, is the variety of 
all species on Earth. It is the different plants, animals 
and micro-organisms, their genes, and the terrestrial, 
marine and freshwater ecosystems of which they are 
a part.

Biodiversity is both essential for our existence and 
intrinsically valuable in its own right. This is because 
biodiversity provides the fundamental building blocks 
for the many goods and services a healthy environment 
provides. These include things that are fundamental 
to our health, like clean air, fresh water and food 
products, as well as the many other products such as 
timber and fibre.

Other important services provided by our biodiv- 
ersity include recreational, cultural and spiritual 
nourishment that maintain our personal and social 
wellbeing. Looking after our biodiversity is therefore 
an important task for all people.

Over the last 200 years Australia has suffered the 
largest documented decline in biodiversity of any 
continent. Despite efforts to manage threats and pres-
sures to biodiversity in Australia, it is still in decline.

The main threats to our biodiversity are:
	• Loss, fragmentation and degradation of habitat
	• The spread of invasive species
	• Unsustainable use of natural resources
	• Climate change
	• Inappropriate fire regimes
	• Changes to the aquatic environment 

and water flows.

Australian environment legislation – EPBC Act
The Australian Government has responsibilities for 
biodiversity conservation through the Environment 
Protection and Biodiversity Conservation Act 1999 
(EPBC Act) – the Australian Government’s key piece of 
environmental legislation.
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It provides a legal framework to protect and manage 
nationally and internationally important flora, fauna, 
ecological communities and heritage places – defined 
in the Act as matters of national environmental 
significance. 
	• EPBC Act: www.environment.gov.au/ 

biodiversity/legislation

National Landcare Program
The Australian Government’s National Landcare 
Program will invest $1 billion over the next four years to 
help drive sustainable agriculture as well as supporting 
the protection, conservation and rehabilitation of 
Australia’s natural environment.

The National Landcare Program merges previous 
funding initiatives into one simple program that puts 
Landcare back at the centre of natural resource manage-
ment. Across Australia, the National Landcare Program 
will support sustainable land management practices 
to deliver long-term benefits to our communities, our 
environment, our economy and our country.
	• National Landcare Program: www.nrm.gov.au

The objective of the Environmental Stewardship 
Program was to maintain and improve the quality and 
extent of targeted high public value environmental 
assets on private land.
	• Environmental Stewardship Program: www.nrm. 

gov.au/national/continuing-investment/
environmental-stewardship

The National Reserve System is a nation-wide net- 
work of reserves especially set up to protect Australia’s 
unique natural environment for current and future 
generations.
	• National Reserve System: www.environment. 

gov.au/land/nrs

Conservation on private land
The Australian Government recognises that conserv-
ation of biodiversity on private land is an important way 
to protect Australia’s biodiversity. State and territory 
governments and local governments also provide 
conservation incentives to private land holders.

Conservation incentives encourage or motivate people 
to participate in conservation activities. Incentives can 
be financial or non-financial in nature, and are typically 
offered by governments as part of an environmental 
program. Some incentives are linked to: management 
plans, placing covenants on land, conservation agree-
ments, or to other permanent protection tools such as 
formal reservation.

Australian Government Incentives
	• EPBC Act Conservation Agreements 

(www.environment.gov.au/epbc/conservation-
agreements) are agreements between the 
Australian Government Environment Minister and 
another person for the protection and conservation 
of biodiversity in an area of land or sea.

	• The Department of the Environment has respon- 

sibility for a number of administrative arrange- 
ments relating to taxation concessions that seek to 
conserve and protect the natural environment.

	• Tender-based approaches and auctions (www.
environment.gov.au/biodiversity/conservation/
tender-and-auctions-conservation-payments) for 
conservation payments are a new way to deliver 
funding to community groups and individuals for 
conservation works.

Other mechanisms
	• Conservation covenants (www.environment.

gov.au/biodiversity/conservation/covenants) are 
voluntary agreements made between a landholder 
and an authorised body (such as a Covenant Scheme 
Provider) that aims to protect and enhance the 
natural, cultural and/or scientific values of 
certain land.

	• Revolving Funds (www.environment.gov.au/
biodiversity/conservation/revolving-funds) are 
joint Australian Government-state government 
investments which set aside money for the purpose 
of purchasing properties with natural or cultural 
values, placing a conservation covenant on the 
title and reselling the land to conservation-minded 
people. The proceeds from the sale of properties 
are used to buy more properties and sell them with 
a conservation covenant in place.

	• Local government rate rebates and other incentives. 
Contact your local government for more information.

	• Trading and offset schemes.

National Wildlife Corridors Plan
Information about the National Wildlife Corridors 
Plan is available in the National Library’s Australian 
Government Web Archive.
	• National Wildlife Corridors Plan (https://web 

archive.nla.gov.au/awa/20130904112931/http://
www.environment.gov.au/biodiversity/wildlife-
corridors/index.html)

Department of Agriculture, Water and the 
Environment. Biodiversity conservation. Retrieved 
from www.environment.gov.au on 23 July 2020.
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INDEPENDENT REVIEW OF THE 
EPBC ACT: SUMMARY POINTS
INTERIM REPORT SUMMARY OF THE REVIEW OF THE ENVIRONMENT PROTECTION 
AND BIODIVERSITY CONSERVATION ACT BY PROFESSOR GRAEME SAMUEL AC

Australia’s natural environment and iconic places 
are in an overall state of decline and are under 
increasing threat. The current environmental 
trajectory is unsustainable.

	• The construct of Australia’s federation means that 
the management of the environment is a shared 
responsibility and jurisdictions need to work 
effectively together, and in partnership with 
the community.

	• The EPBC Act is ineffective. It does not enable 
the Commonwealth to play its role in protecting 
and conserving environmental matters that are 
important for the nation. It is not fit to address 
current or future environmental challenges.

	• Fundamental reform of national environmental 
law is required, and new, legally enforceable 
National Environmental Standards should be the 
foundation. Standards should be granular and 
measurable, providing flexibility for development, 
without compromising environmental sustainability.

	• National Environmental Standards should be 
regulatory instruments. The Commonwealth 
should make National Environmental Standards, 
in consultation with stakeholders, including the 
states and territories. The law must require the 
Standards to be applied, unless the decision-maker 
can demonstrate that the public interest and the 
national interest is best served otherwise.

	• Precise, quantitative standards, underpinned 
by quality data and information, will support 
faster and lower-cost assessments and approvals, 
including the capacity to automate consideration 
and approval of low-risk proposals.

	• The EPBC Act has failed to fulfil its objectives as 
they relate to Indigenous Australians. Indigenous 
Australians’ traditional knowledge and views 
are not fully valued in decision-making, and the 
Act does not meet the aspirations of Traditional 
Owners for managing their land. A specific 
Standard for best practice Indigenous engagement 
is needed to ensure that Indigenous Australians 
that speak for, and have traditional knowledge 
of, Country have had the proper opportunity to 
contribute to decision-making.

	• Indigenous Australians seek, and are entitled to 
expect, stronger national-level protection of their 
cultural heritage. The suite of national-level laws that 
protect Indigenous cultural heritage in Australia needs 
comprehensive review. Cultural heritage protections 
must work effectively with the development 
assessment and approval processes of the EPBC Act.

	• Duplication exists between the EPBC Act and 
state and territory regulatory frameworks for 
development assessment and approval. Efforts have 
been made to harmonise and streamline with the 
states and territories, but these efforts have not 
gone far enough.

	• The proposed National Environmental Standards 
provide a clear pathway for greater devolution. 
Legally enforceable Standards, transparent accredit- 
ation of state and territory arrangements, and strong 
assurance are essential to provide community 
confidence in devolved arrangements. Greater 
devolution will deliver more streamlined regulation 
for business, while ensuring that environmental 
outcomes in the national interest are being achieved.

Given the state of decline of Australia’s 
environment, restoration is required to 
enable future development to be sustainable. 
Available habitat needs to grow to be able 
to support both development and a 
healthy environment. 
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	• The community does not trust the EPBC Act to 
deliver effective protection of the environment and 
industry view it as cumbersome, duplicative and 
slow. Legal review is used to discover information 
and object to a decision, rather than to test and 
improve decision-making consistent with the law. 
Reforms should focus on improving transparency 
of decision-making to reduce the need to resort 
to court processes to discover information. 
Legal challenges should be limited to matters of 
outcome, not process, to reduce litigation that does 
not have a material impact on the outcome.

	• Decision-makers, proponents and the community 
do not have access to the best available data, 
information and knowledge. There is no single 
national source of truth that people can rely on. 
This adds cost for business and government, as they 
collect and recollect the information they need.

	• A national ‘supply chain’ of information is required 
so that the right information is delivered at the 

right time to those who need it. A transparent 
supply chain will build community confidence that 
decisions are made on comprehensive information 
and knowledge, and that decisions are contributing 
to intended outcomes.

	• A quantum shift is required in the quality of 
information, accessible data and information 
available to decision-makers so that decision-
makers can comprehensively consider the 
environmental, economic, social and cultural 
factors. To apply granular standards to decision-
making, stakeholders need the capability to better 
model the environment, including the probability 
of outcomes from proposals. To do this well, 
investment is required to improve knowledge of 
how ecosystems operate and develop the capability 
to model them.

	• Given the state of decline of Australia’s 
environment, restoration is required to enable 
future development to be sustainable. Available 
habitat needs to grow to be able to support both 
development and a healthy environment. The 
EPBC Act should require proponents to exhaust all 
reasonable options to avoid or mitigate impacts on 
the environment. Where this is not feasible, the 
remaining impacts of the development should be 
offset in a way that restores the environment.

	• The current collaborative approach to monitoring, 
compliance, enforcement and assurance is too 

The operation of the EPBC Act is ineffective 
and inefficient. Reform is long overdue. It 
is impossible for the Review to satisfy the 
aspirations of every person with an interest in 
the environment or in business development. 
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weak. Serious enforcement actions are rarely 
used, indicating a limited regard for the benefits 
of using the full force of the law where it is 
warranted. When they are issued, penalties are not 
commensurate with the harm of damaging a public 
good of national interest. They do not provide an 
adequate deterrent.

	• A strong, independent cop on the beat is required. 
An independent compliance and enforcement 
regulator, that is not subject to actual or implied 
political direction from the Commonwealth 
Minister, should be established. The regulator 
should be responsible for monitoring compliance, 
enforcement and assurance. It should be properly 
resourced and have available to it a full toolkit 
of powers.

	• The operation of the EPBC Act is ineffective and 
inefficient. Reform is long overdue. It is impossible 
for the Review to satisfy the aspirations of every 
person with an interest in the environment or 
in business development. The proposed reforms 
provide a way forward that seeks to build 
community trust that the national environmental 
laws deliver effective protections, while regulating 
businesses efficiently. The Act in its current form 
achieves neither.

	• The proposed reforms are substantial, but the 
changes are necessary to set Australia on a path 
of ecologically sustainable development. This 
path will deliver long-term economic growth, 
environmental improvement and the effective 
protection of Australia’s iconic places and heritage 
for the benefit of current and future generations.

FINAL REPORT
The Review’s final report was submitted to the Minister on 
30 October 2020. The EPBC Act requires the report to be laid 
before each House of the Parliament within 15 sitting days of 
that House after the Minister receives it. The public release of 
the report is a matter for Government.

Department of Agriculture, Water and the Environment (June 2020). 
Independent review of the EPBC Act – Interim Report, pp. 1-2. 

Retrieved from http://epbcactreview.environment.gov.au 
on 23 July 2020.

What does the EPBC Act protect?
Australia’s national environmental law is called the 
Environment Protection and Biodiversity Conservation 
Act 1999, explains the Department of Agriculture, 
Water and the Environment

T
he EPBC Act makes sure that ‘nationally significant’ 
animals, plants, habitats and places are identified, and 
any potential negative impacts on them are carefully 

considered before changes in land use or new 
developments are approved.

The Department of Agriculture, Water and the Environment 
is responsible for managing the environmental assessment 
and approval process under the EPBC Act. If a ‘matter of 
national environmental significance’ is on, or near, your 
property then you are in a position to help protect it.

There are nine matters of national significance that come 
under the EPBC Act:
	h World heritage properties
	h National heritage places
	h Wetlands of international importance (listed under 

the Ramsar Convention)
	h Listed threatened species and ecological communities
	h Migratory species protected under international agreements

	h Commonwealth marine areas
	h Great Barrier Reef Marine Park
	h Nuclear actions (including uranium mines)
	h A water resource, in relation to coal seam gas development 

and large coal mining development.

The EPBC Act also covers actions on, or impacting on, 
Commonwealth land or actions by Commonwealth 
agencies. It also covers Commonwealth heritage 
places outside Australia.

Before any changes in land use or new developments can 
be approved, any potential negative impacts on matters of 
national significance must be carefully considered.

Department of Agriculture, Water and the Environment. 
What does the EPBC Act protect? Retrieved from 

www.environment.gov.au on 17 November 2020.
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THREATENED SPECIES UNDER THE EPBC ACT
Australia’s Department of Agriculture, Water and the Environment explains 
how the Environment Protection and Biodiversity Conservation Act 1999 
is intended to conserve threatened species

Biodiversity – the variety of plants, animals, micro-
organisms and ecosystems that constitute our 
living environment – is not static; it is constantly 

changing. It can be increased by genetic change and 
evolutionary processes, and it can be reduced by threats 
which lead to population decline and extinction.

Australia’s biodiversity is currently in decline; in 
Australia, more than 1,700 species and ecological 
communities are known to be threatened and at 
risk of extinction. The key threats to species are loss, 
degradation and fragmentation of habitat, invasive 
species and altered fire regimes. Other threats include 
unsustainable use and management of natural 
resources, changes to the aquatic environment and 
water flows and climate change.

Threatened fauna and flora may be listed under 
Section 178 of the Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act) in any 
one of the following categories:
	• Extinct
	• Extinct in the wild
	• Critically endangered
	• Endangered
	• Vulnerable
	• Conservation dependent.

In order to determine if a species is eligible for listing 
as threatened in one of the categories under the EPBC 
Act, a rigorous scientific assessment of the species’ threat 
status is undertaken. These assessments are undertaken 
by the Threatened Species Scientific Committee (the 
Committee) to determine if the item is eligible for 
listing against a set of criteria as set out in the guide-
lines for nominating and assessing threatened species 
and ecological communities (www.environment.gov.
au/biodiversity/threatened/nominations/forms-and-
guidelines). A list of threatened species can be found at 
EPBC Act Lists (www.environment.gov.au/epbc/about/
epbc-act-lists#species).

NOMINATIONS FOR LISTING
The assessment of species as threatened fauna or 
threatened flora is the first step to promoting their 
recovery under Commonwealth law. Any person may 
nominate a native species for listing under any of the 
threatened species categories. An invitation to nomin- 
ate is extended by the Minister each year ahead of a 
new assessment cycle. Nominations received during 
the invitation period are considered by the Threatened 
Species Scientific Committee (the Committee) (www.
environment.gov.au/biodiversity/threatened/tssc) for 
inclusion in a proposed priority assessment list.

Expert groups can also undertake status review 
assessments of a particular taxon or group of species 
and submit a status report to the Committee for con- 
sideration that may result in recommendations to 
amend the (EPBC Act) list of threatened species.

Nominations included on the finalised priority ass- 
essment list are assessed by the Committee, which 
makes these nominations available for public and 
expert comment. After assessment, the Committee’s 
advice is forwarded to the Minister, who must decide 
whether a species is eligible for listing under the 
EPBC Act within 90 business days of receiving the 
advice of the TSSC.

PROTECTING LISTED THREATENED SPECIES
Once a species is listed under the EPBC Act its recovery 
is promoted using conservation advice, recovery plans, 
and the EPBC Act’s assessment and approval provisions.

Conservation advices
Conservation advice is developed by the Threatened 
Species Scientific Committee based on the best avail- 
able information regarding the conservation status and 
threats to an ecological community at the time of list- 
ing. Conservation advice includes the grounds on which 
the species is eligible for inclusion in the particular 
category in which it is listed, the main factors that are 
the causes for it being so eligible and provides guid- 
ance on what could appropriately be done to stop the 
decline of, or support the recovery of the species.

Recovery plans
In addition to conservation advice, the Threatened Species 
Scientific Committee also provides to the Minister a 
recommendation on the need for a recovery plan for 
listed species. Recovery plans are comprehensive man- 
agement tools that enable recovery activities for thr- 
eatened species to occur within a planned and logical 
framework. Recovery plans describe key threats and 
identify specific recovery actions and can be for either 
single or multiple species, or based on a region.

Recovery teams
Recovery teams are a collaboration of partners brought 
together by common objectives to develop and/or 
coordinate the implementation of a recovery plan, 
conservation advice or program for a threatened species 
or ecological community, or for multiple species or 
ecological communities.

Assessment and approval provisions
Listed threatened species are matters of national envir-
onmental significance (protected matters) under the 
EPBC Act’s assessment and approval provisions.
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A person must not take an action that has, will have, 
or is likely to have, a significant impact on a listed 
threatened ecological community, without approval 
from the Minister.

To obtain approval, an action must undergo an envir-
onmental assessment and approval process. To find out 
whether an action is likely to have a ‘significant’ impact 
on a listed threatened species, read the following:
	• Matters of national environmental significance: 

www.environment.gov.au/epbc/what-is-protected
	• Environment assessment and approval process: 

www.environment.gov.au/epbc/environment- 
assessment-and-approvals

	• EPBC Act policy statements: www.environment.
gov.au/epbc/policy-statements

MORE INFORMATION
To find out if a listed threatened species is on your 
property or area of interest, use the following tool:
	• Protected matters search tool: www.environment.

gov.au/epbc/protected-matters-search-tool

For a comprehensive understanding of the prov- 
isions relating to listed threatened species, you should 
refer directly to the:
	• Environment Protection and Biodiversity Conservation 

Act 1999: www.legislation.gov.au/Details/
C2019C00275

	• Environment Protection and Biodiversity Conservation 
Regulations 2000: www.legislation.gov.au/Details/
F2018C00929

See also: General information about the EPBC Act, 
www.environment.gov.au/epbc.

Department of Agriculture, Water and the Environment. 
Threatened species under the EPBC Act. Retrieved from 

www.environment.gov.au on 23 July 2020.
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AN END TO ENDINGS: HOW TO STOP MORE 
AUSTRALIAN SPECIES GOING EXTINCT
Conservation experts John Woinarski, Sarah Legge and Stephen Garnett provide 
ten recommendations on how to save Australia’s wildlife from extinction

We need nature. It gives us inspiration, health, 
resources, life. But we are losing it. Extinction 
is the most acute and irreversible manifesta-

tion of this loss. Australian species have suffered at a 
disproportionate rate. Far more mammal species have 
become extinct in Australia than in any other country 
over the past 200 years.

The thylacine is the most recognised and mourned of 
our lost species, but the lesser bilby has gone, so too the 
pig-footed bandicoot, the Toolache wallaby, the white-
footed rabbit-rat, along with many other mammals that 
lived only in Australia. The paradise parrot has joined 
them, the robust white-eye, the King Island emu, the 
Christmas Island forest skink, the southern gastric-
brooding frog, the Phillip Island glory pea, and at least 
another 100 species that were part of the fabric of this 
land, part of what made Australia distinctive.

And that’s just the tally for known extinctions. Many 
more have been lost without ever being named. Still 
others hover in the graveyard – we’re not sure whether 
they linger or are gone.

The losses continue: three Australian vertebrate 
species became extinct in the past decade. Most of the 
factors that caused the losses remain unchecked, and 
new threats are appearing, intensifying, expanding. 
Many species persist only in slivers of their former 
range and in a fraction of their previous abundance, 
and the long-established momentum of their decline 
will soon take them over the brink.

Australian species have suffered at a 
disproportionate rate. Far more mammal 
species have become extinct in Australia than 
in any other country over the past 200 years.

UNNECESSARILY EXTINCT
These losses need not have happened. Almost all were 
predictable and preventable. They represent failures in 
our duty of care, legislation, policy and management. 
They give witness to, and warn us about, the malaise of 
our land and waters.

How do we staunch the wound and maintain 
Australia’s wildlife? It’s a problem with many facets 
and no single solution. Here we provide ten rec- 
ommendations, based on an underlying recognition 
that more extinctions will be inevitable unless we treat 
nature as part of the essence of this country, rather 
than as a dispensable tangent, an economic externality.

1. We should commit to preventing any more 
extinctions. As a society, we need to treat our 
nature with more respect – our plants and animals 
have lived in this place for hundreds of thousands, 
often millions, of years. They are integral to this 
country. We should not deny them their existence.

2. We should craft an intergenerational social 
contract. We have been gifted an extraordinary 
nature. We have an obligation to pass to following 
generations a world as full of wonder, beauty and 
diversity as our generation has inherited.

3. We should highlight our respect for, and obligation 
to, nature in our constitution, just as that fusty 
document could be refreshed and some of its 
deficiencies redressed through the Uluru Statement 
from the Heart. Those drafting the blueprint for 
the way our country is governed gave little or no 
heed to its nature. A constitution is more than a 
simple administrative rule book. Countries such 

Print of the Beautiful or Paradise Parakeet  
from Parrots (1884-87) by W T Greene.
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as Ecuador, Palau and Bhutan have constitutions 
that commit to caring for their natural legacy 
and recognise that society and nature are 
interdependent.

4. We should build a generation-scale funding 
commitment and long-term vision to escape 
the fickle, futile, three-year cycle of contested 
government funding. Environmental challenges in 
Australia are deeply ingrained and longstanding, 
and the conservation response and its resourcing 
need to be implemented on a scale of decades.

Extinction is not inevitable. It is a failure, 
potentially even a crime – a theft from the 
future that is entirely preventable. We can 
and should prevent extinctions, and safeguard 
and celebrate the diversity of Australian life.

5. As Paul Keating stated in his landmark Redfern 
speech, we should all see Australia through 
Aboriginal eyes – more deeply feel the way the 
country’s heart beats; become part of the land; 
fit into the landscape. This can happen through 
teaching curricula, through reverting to Indigenous 
names for landmarks, through reinvigorating 
Indigenous land management, and through 
pervasive cultural respect.

6. We need to live within our environmental limits 
– constraining the use of water, soil and other 
natural resources to levels that are sustainable, 
restraining population growth and setting a 
positive example to the world in our efforts to 
minimise climate change.

7. We need to celebrate and learn from our successes. 
There are now many examples of how good manage- 
ment and investments can help threatened species 
recover. We are capable of reversing our 
mismanagement.

8. Funding to prevent extinctions is woefully 
inadequate, of course, and needs to be increased. 
The budgeting is opaque, but the Australian 
government spends about A$200 million a year on 
the conservation of threatened species, about 10% 
of what the US government outlays for its own 
threatened species. Understandably, our American 
counterparts are more successful. For context, 
Australians spend about A$4 billion a year caring 
for pet cats.

9. Environmental law needs strengthening. Too 
much is discretionary and enforcement is patchy. 
We suggest tightening the accountability for 
environmental failures, including extinction. 
Should species die out, formal inquests should be 
mandatory to learn the necessary lessons and make 
systemic improvements.

10. We need to enhance our environmental research, 
management and monitoring capability. Many 
threatened species remain poorly known and most 

are not adequately monitored. This makes it hard 
to measure progress in response to management, or 
the speed of their collapse towards extinction.

Extinction is not inevitable. It is a failure, pot- 
entially even a crime – a theft from the future that 
is entirely preventable. We can and should prevent 
extinctions, and safeguard and celebrate the diversity 
of Australian life.

John Woinarski is Professor (Conservation Biology), 
Charles Darwin University.

Sarah Legge is Professor, Australian National University. 

Stephen Garnett is Professor of Conservation and  
Sustainable Livelihoods, Charles Darwin University.

Woinarski, J, Legge, S, and Garnett, S (5 March 2019). An end 
to endings: how to stop more Australian species going extinct.  

Retrieved from https://theconversation.com on 22 July 2020.

Toolache Wallaby, Macropus greyi. Illustration of the upper body by  
Henry Richter in John Gould’s Mammals of Australia (1863).

This e-book is subject to the terms and conditions of a non-exclusive and non-transferable LICENCE AGREEMENT between
THE SPINNEY PRESS and: Sandringham College, Sandringham, contact@sandringhamcollegelibrary.com

https://theconversation.com


44 Wildlife Extinction Crisis Issues in Society | Volume 466

WHAT ARE WILDLIFE CORRIDORS?
The Department of Agriculture, Water and the Environment explains how 
wildlife corridors work to link up habitats and conserve native species

Wildlife corridors are connections across the 
landscape that link up areas of habitat. 
They support natural processes that occur 

in a healthy environment, including the movement of 
species to find resources, such as food and water.

Corridors can contribute to the resilience of the land-
scape in a changing climate and help to reduce future 
greenhouse gas emissions by storing carbon in native 
vegetation. They can also support multiple land uses 
such as conservation, farming and forestry.

WILDLIFE CORRIDORS AT DIFFERENT SCALES
Wildlife corridors can range in size – from small corr-
idors created by local communities to large corridors 
that stretch across many different landscapes.

For example, a small corridor might be an area along 
a creek that has been revegetated by a local community 
group to link two patches of forest. Native animals could 
then move more freely between these forests to find 
food, shelter and opportunities to breed.

Large-scale corridors might span tens or hundreds 
of kilometres across multiple landscape types and 
jurisdictions. Typically a large-scale corridor would 
require collaboration between a wide range of groups 

working in partnership to manage them.
Many smaller wildlife corridor projects may be 

undertaken as part of a larger corridor initiative, each 
making an important contribution to connecting the 
landscape.

Wildlife corridors support natural processes 
that occur in a healthy environment, 
including the movement of species to find 
resources, such as food and water.

LANDSCAPE ELEMENTS THAT 
CONTRIBUTE TO WILDLIFE CORRIDORS
The diagram below shows some important landscape 
elements contributing to wildlife corridors.

Landscape elements that contribute to wildlife corr-
idors include:
	• Native grasslands provide habitat and pasture
	• Linear strips of roadside and fence line vegetation 

form important links in the landscape
	• ‘Stepping stones’ of native vegetation such as 

paddock trees link larger patches
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	• Sensitively designed urban parks and gardens 
contribute habitat for native species

	• Free-flowing rivers transport nutrients and 
sediment to the sea

	• Fish travel between fresh and saltwater 
environments at different lifecycle stages

	• Migratory bird species rely on important 
wetland and shore habitats

	• Fauna moving through the landscape disperse 
pollen and seed

	• Floodplain inundation triggers plant regeneration 
and provides habitat for aquatic species

	• Large patches of native vegetation provide 
core habitat

	• ‘Buffers’ around natural areas protect them 
from external threats

	• Long distance movement of migratory species.

LAND USE PRACTICES THAT 
CONTRIBUTE TO WILDLIFE CORRIDORS
Wildlife corridors can be created by adjusting land use 
practices to help retain, restore and manage natural 
connections and interactions across the landscape. 

Examples of land use practices that contribute to 
wildlife corridors are shown in the diagram above.

Land use practices contributing to wildlife corridors 
include:
	• Indigenous Protected Areas managed for 

cultural and ecological values

	• Restoration efforts such as revegetation link 
core habitat patches

	• National parks managed to preserve values 
and minimise impacts of invasive species

	• Private land conservation and stewardship
	• Development offsets contribute to habitat 

restoration and management
	• Periodic wetland inundation from 

environmental flows
	• Landcare and Coastcare groups manage local areas
	• Local governments incorporate connectivity 

conservation in land planning and management
	• Urban landholders create biodiverse gardens 

friendly to wildlife
	• Natural resource management grants and other 

incentives assist landholders to manage threats 
and restore habitat

	• Roadside vegetation managed by state and local 
governments connect core habitat patches

	• Holistic farm management plans assist private 
landholders

	• Biodiverse plantings by landholders contribute 
to long-term carbon stores

	• Paddock tree protection helps natural regeneration
	• Invasive species management keeps landscapes 

healthy.

Department of Agriculture, Water and the 
Environment. What are wildlife corridors? Retrieved 

from www.environment.gov.au on 23 July 2020.
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THIRTEEN MAMMAL EXTINCTIONS 
PREVENTED BY HAVENS, STUDY
Havens – islands and fenced 
conservation areas that are free 
of feral cats and foxes – have 
already prevented 13 mammal 
extinctions in Australia, and 
supported improved conservation 
for many other species, reports the 
Threatened Species Recovery Hub

A stocktake of where Australia’s 
havens are, what native 
mammal species are in them, 

and where future havens need to go 
to prevent further extinctions has 
been released by the Threatened 
Species Recovery Hub. 

Professor Sarah Legge from the 
University of Queensland led the 
team of 28 scientists and conserva-
tion managers from universities, 
government conservation agencies 
and NGOs, who collaborated to 
undertake the audit.

“Predation by feral cats and foxes 
is the main reason that Australia 
has the worst mammal extinction 
record over the last 250 years,” said 
Prof Legge.

“At least 80 Australian islands are 
naturally cat- and fox-free havens 
which prevented extinctions.

“For example, the greater stick-
nest rat became extinct on mainland 
Australia, but survived on the Franklin 
Islands off South Australia, which 
were not reached by foxes or cats.

“Since the 1980’s additional havens 
have been created in Australia by 
eradicating feral animals from 
islands or from within large fenced 
areas on the mainland.

“Threatened animals have then 
been moved to these havens to put 
them out of reach of introduced 
predators.

“We now have 101 island havens 
covering 2,152 km2 and 17 fenced 
havens covering 346 km2.

“A key finding of our review was 
that while more than half of the 
mammal species in Australia that 
are vulnerable to cats and foxes 
have the protection of being in a 
haven, 29 species are not yet in a 
single haven.”

According to Dr Jeremy Ringma, a 
lead researcher on the project, if we 
want to prevent future extinctions 
we need to get more strategic about 
where new havens are located, and 
which species go into them.

“The 11 most recently created 
havens have not added any new 

species to the haven network,” said 
Dr Ringma. 

“Protection is also uneven. Woylies 
are now found in 10 havens, but the 
central rock rat, the Australian 
mammal at greatest risk of extinc-
tion in the next 20 years, is not 
protected in a single haven.
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“At least 80 Australian islands are naturally cat- 
and fox-free havens which prevented extinctions.”
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“Havens are being created by a 
diverse range of groups, including 
local and state governments, non- 
government groups and even priv- 
ate individuals.

“This diversity brings resilience 
to the growing network, but means 
that the network growth isn’t al- 
ways optimal when viewed at a 
national scale.”

Dr Michael Bode from QUT said 
that to prevent future mammal 
extinctions we have to increase nat- 
ional collaboration and co-ordin-
ation and be more strategic about 
where new havens are created.

“We have identified where new 
havens need to go to get every 
threatened mammal species that is 
vulnerable to predation by cats and 
foxes into at least one haven,” said 
Dr Bode.

“If we put havens in the right 
places, we can achieve this with 
just 12 new havens.

“With 39 new havens, we could 
protect at least three populations 
of every threatened predator-sus-
ceptible native mammal species.”

Prof Legge concluded, “Cat- and 
fox-free havens cover tiny fractions 
of the original distributions of our 
native species.

“Longer term, we are still seek- 
ing ways of reducing fox and cat 
impacts across the landscape so that 
native mammals can be restored at 
bigger scales.

“Until then, cat- and fox-free 

havens will continue to be a crit- 
ical tool in preventing extinctions.”

Dr Sally Box, Australia’s Threat-
ened Species Commissioner, 
welcomed the research and said 
that understanding where safe 
havens are needed and identifying 
species that require protection 
will be vital for avoiding future 
extinctions.

“The Australian Government’s 
Threatened Species Strategy rec- 

ognises the important role that 
islands and mainland safe havens 
play in the fight against extinction”, 
said Dr Box.

“This science is building a clearer 
picture of where best to create safe 
havens that deliver exceptional 
conservation benefits and protect 
a wide range of species.”

The research was undertaken by 
the Threatened Species Recovery 
Hub of the Australian Government’s 
National Environmental Science 
Program, in collaboration with 
government and non-government 
conservation agencies. It has been 
published in Wildlife Research, 
Nature Ecology and Evolution, and 
Conservation Letters.

The Hub is a collaboration of 10 
leading Australian universities and 
the Australian Wildlife Conservancy 
to undertake research to support 
the recovery of Australia’s threat-
ened species.

Threatened Species Recovery Hub 
(5 March 2019). Thirteen mammal 

extinctions prevented by havens, study. 
Retrieved from www.nespthreatened 

species.edu.au on 23 July 2020.
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“While more than half of the mammal species in Australia 
that are vulnerable to cats and foxes have the protection 
of being in a haven, 29 species are not yet in a single haven.”

This map shows existing and planned havens as circles. In order to get every mammal that is 
vulnerable to cats and foxes into at least one haven, new havens should be prioritised for 
the 12 regions highlighted.
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Fixing Australia’s extinction crisis means 
thinking bigger than individual species
While much conservation effort focuses on protecting individual species, we 
are failing to protect and restore their habitats, observe Stuart Collard, 
Patrick O’Connor and Thomas Prowse

The world’s largest assessment of biodiversity 
recently shared the alarming news that 1 
million species are under threat of extinction. 

Australia’s extinction record is poor compared to the 
rest of the world, and our investment into conserva-
tion doesn’t do enough to restrain the growing crisis.

Currently, 511 animal species, 1,356 plant species 
and 82 distinct “ecological communities” – naturally 
occurring groups of native plants, animals and other 
organisms – are listed as nationally threatened in 
Australia. And these numbers are increasing.

While much conservation effort focuses on protect- 
ing individual species, we are failing to protect and 
restore their habitats.

Our ongoing research into environmental invest- 
ment programs shows that current levels of invest- 
ment do not even come close to matching what’s 
actually needed to downgrade threatened ecosystems.

One of the programs we evaluated was the 20 Million 
Trees Program, a part of the Australian government’s 
National Landcare Program. For example, we analysed 
investment targeted at the critically endangered 
Peppermint Box Grassy Woodlands of South Australia.

Fewer than three square kilometres of woodland 
were planted. That’s less than 1% of what was needed 
to move the conservation status of these woodlands 
by one category, from critically endangered to 
endangered.

RESTORING COMMUNITIES
Conservation efforts are often focused on species 
– easily understood parts of our complex and inter-
related ecosystems. In recent years, some effective 
measures have been put in place to conserve species 
that are teetering on the edge of extinction. We have, 
for instance, seen the appointment of a Threatened 
Species Commissioner and the release of a Threatened 
Species Strategy and Prospectus.

But we don’t often hear about the 82 threatened 
ecological communities in which many of these 
species live.

Temperate eucalypt woodlands once covered vast 
areas of southern Australia before being cleared to 
make way for agriculture. The Peppermint Box Grassy 
Woodlands of South Australia, for instance, have 
been reduced to 2% of their former glory through 
land clearing and other forms of degradation. These 
woodlands provide critical habitat for many plant 
and animal species, among them declining woodland 
birds such as the Diamond Firetail and Jacky Winter.

Focusing on the conservation and restoration of 

our threatened communities (rather than individual 
species) would create a better understanding of how 
much effort and investment is required to curb the 
extinction crisis and improve the outcomes of biodi-
versity restoration.

A PROBLEM OF SCALE
Large-scale restoration investment programs are 
often touted in politics, particularly when these have a 
national focus. And many recent restoration programs, 
such as the Environment Restoration Fund, National 
Landcare Program, Green Army and 20 Million Trees, 
are important and worthwhile.

But in the majority of cases the effort is inadequate 
to achieve the stated conservation objectives. 
Underlying threats to the environment often remain 
– such as vegetation clearing, genetic isolation and 
competition from introduced pests and weeds – and 
biodiversity continues to decline.

The 20 Million Trees program, for example, is the 
most recent national initiative aimed at restoring 
native vegetation systems, attracting A$70 million 
in investment between 2014 and 2020. To place the 
scale of this investment into context, we analysed the 
impact of the 20 Million Trees program on the critically 
endangered Peppermint Box Grassy Woodlands of 
South Australia.

The restoration priority for this community should 
be to enhance the condition of existing remnant areas. 
But improving its conservation status would also require 
more effort to increase the area of land the woodland 
covers. Even if the full six-year budget for 20 Million 
Trees (A$70 million) was used to replant only this type 
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How much in square kilometres would need to be added to the 
Peppermint Box Grassy Woodland to improve its conservation status.
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Current extent of Peppermint Box Grassy Woodland in square kilometres (Column 1) 
and the area established by the 20 Million Tree Program (Column 2). Columns 3-5 
show area thresholds used to assign national conservation status for the community. 
Column 6 shows original pre-European extent.
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of woodland, it would still fall short of upgrading its 
conservation status to endangered. We estimate that 
moving the community up a category would require 
a minimum investment of A$150 million, excluding 
land value.

And Peppermint Box Grassy Woodland is just one 
of the threatened ecological communities listed for 
conservation. There are 81 others.

Protecting and restoring ecological communities 
will preserve our unique native biodiversity 
and develop an environment that sustains 
food production and remains resilient to 
climate change. But failure to invest now 
will lead to extinctions and the collapse 
of ecosystems.

Although any effort to improve the status of 
threatened ecosystems (and species) is important, 
this example shows how current levels of effort 
and investment are grossly inadequate to have any 
substantial impact on threatened communities and 
the species that live there.

Our estimates relate to how restoration activities 
affect land cover. But ensuring they are also of adequ- 
ate quality would need more long-term investment.

BOOSTING INVESTMENT
Investment in biodiversity conservation in Australia 
is falling while the extinction crisis is worsening. Pro- 

tecting and restoring ecological communities will 
preserve our unique native biodiversity and develop 
an environment that sustains food production and 
remains resilient to climate change. But failure to 
invest now will lead to extinctions and the collapse 
of ecosystems.

To make genuine inroads and have an enduring 
impact on Australian threatened species and ecosys-
tems, restoration programs must be clear on the 
amount they expect to contribute to conservation 
and restoration objectives, along with co-benefits 
like carbon sequestration. The programs must be at 
least an order of magnitude larger and be structured 
to produce measurable outcomes.

Stuart Collard is Research Fellow, The Centre for 
Global Food and Resources, University of Adelaide.

Patrick O’Connor is Associate Professor, 
University of Adelaide.

Thomas Prowse is Postdoctoral research fellow, 
School of Mathematical Sciences, University of Adelaide.

Collard, S, O’Connor, P, and Prowse, T (9 May 2019). Fixing Australia’s 
extinction crisis means thinking bigger than individual species.  

Retrieved from http://theconversation.com on 22 July 2020.
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Ways you can help threatened species
Extinction is forever. But we can still do something 
about threatened species – plants and animals that 
are in danger of becoming extinct. Humans have great 
power to change and destroy habitats and so reduce 
the chances of species surviving.

Here are some tips from the Department of Agriculture, 
Water and the Environment on how you can help save 
threatened species

Conserve habitats in reserves
	h One of the most important ways to ensure that 

threatened plants and animals survive is to permanently 
protect their habitats in national parks, nature reserves or 
wilderness areas. National parks enable people to enjoy 
the beauty and diversity of species without harming them. 
About 5% of Australia’s land and some areas of ocean 
(such as the Great Barrier Reef) are national parks and 
other nature conservation reserves.

	h Join a community national parks organisation. These 
groups exist in each state to support the establishment 
and maintenance of national parks, and arrange visits 
to them (i.e. bushwalking, camping).

	h Visit a nearby national park or nature reserve. Some 
national parks have special guided tours and walks. Talk 
to the rangers to find out whether any threatened species 
live there and how they are being protected. Offer to 
help the rangers in their conservation, maintenance or 
educational work.

	h When you visit a national park, observe the wildlife codes: 
follow fire regulations; leave your pets at home; do not 
pick flowers or remove bush rocks; leave birds’ eggs in 
their nests; and put your rubbish in a bin or better 
still, take it home.

Conserve habitats on farms
	h Despite the number of national parks and nature reserves, 

many native plants and animals are still inadequately 
protected. For example, only about one quarter of known 
threatened plants are protected in conservation reserves. 
Some threatened species are confined to small areas 
of bush and native grasslands in cities, farms and even 
along the sides of roads and railway lines.

	h Farms cover a large part of Australia and these can provide 
havens for all sorts of wildlife. In some areas, farms are vital 
to the conservation of threatened species. There are ways 
to manage farmland to protect native plants and animals, 
and minimise land degradation. These also contribute to 
more productive and sustainable agriculture.

	h For example, farmers can:
	– Use cleared areas more efficiently rather than 

clearing more land.
	– Provide areas exclusively for wildlife. Fence off areas 

from stock to allow native plants to grow back, or 
retain a swamp that might be drained.

	– Plant local native trees and shrubs. They help stop 
erosion (especially on slopes and along waterways) 
and attract native birds which eat farm pests. Shelter 
belts of trees reduce lambing losses, increase the 
weight of beef cattle and reduce wind damage to 
some crops. A woodlot also adds value to a property, 

providing fuel, shade and fence posts.
	– Use methods to control introduced plants and animals 

which do not endanger native animals.
	– Find alternatives to poisoning or shooting when 

controlling nuisance native animals, for example, 
plant decoy crops, set up electric fencing and change 
the timing of plantings.

	– Fence off an area at the edge of dams or creeks to 
allow native plants to grow. Make an island with 
earth or logs. These measures will provide habitat for 
all sorts of animals such as insects and frogs, and they 
will also attract native birds.

	– Leave dead trees standing. Animals use dead standing 
and fallen trees for nesting as well as sheltering from 
predators.

Conserve habitats on other lands
	h Housing developments in beautiful locations, like on the 

coast or in a rainforest, may be built on a filled swamp or 
cleared mangrove forest, or on heath or grassland where 
rare animals and plants used to live. Though it may seem 
difficult, we need to use less land, or use the land that 
has already been alienated from nature more efficiently.

	h Minimise disturbance to natural vegetation on any land 
that you own (in the country or the city). Clear the weeds 
to help native plants survive, and plant other species 
native to the area. Native grasses, flowers, shrubs and 
trees are more likely to attract birds and butterflies, and 
perhaps some threatened species.

	h Look over your fence. There is often a strip of land that no 
one looks after – next to a road, between houses, along a 
creek, behind a beach. This may be the home of a 
threatened bird, lizard or other animal or plant.

	h Be careful where you drive your car. Cars and motorbikes 
can do lots of damage, near cities or in the bush, breaking 
up ground cover, eroding tracks, pushing over shrubs and 
disturbing animals.

	h Find out what was on a piece of land before buying it. 
Be aware of threatened species that may be dependent 
on that land (such as the ground parrot and the Eastern 
Bristlebird which live along the east coast). Encourage 
your local council to protect the habitats of native species 
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and ensure that real estate developments do not destroy 
the habitat of threatened plants and animals.

	h Find out about the local wildlife before you visit a resort 
or go on holidays. Your library or a local conservation 
group could help. By selecting resorts which are 
sympathetic to the environment you may discourage 
environmentally harmful developments.

Prevent bushfires
	h Changes in the frequency or intensity of fires can change 

the vegetation in an area. This can threaten plant species or 
animals that live there. Two birds from Western Australia, 
the Noisy Scrub-bird and the Western Bristlebird, have 
decreased in numbers because of changes caused by 
more frequent fires. Though some bushfires are caused by 
lightning, humans start most of them.

	h Extinguish campfires and cigarette butts when you visit 
bushland areas. Abide by fire bans. When bushwalking, 
carry a stove. Many small animals use dead fallen 
wood for shelter or nest sites.

Control exotic plants and animals
	h Non-native plants and animals are ones that come from 

outside your local area. Many parks and reserves, beaches, 
headlands and inland waterways are infested with exotic 
weeds and native species are disappearing because of 
this. Blackberries infest temperate forests and streamside 
vegetation, bitou bush covers the dunes of east coast 
beaches, and mimosa is threatening tropical wetlands. 
A lot of exotic weeds come from people’s gardens, often 
because seeds get taken into the bush by the wind or birds.

	h Local councils, conservation groups and other organisations 
have set up groups which help regenerate native bushland.

	h Join an existing group or form a new group to look after 
your local bushland. Removing rubbish and weeds over 
a number of months and replanting with native plants 
will allow the natural vegetation to grow back. This also 
encourages native animals to return.

	h Many of the introduced animals that people have brought 
to Australia, particularly foxes and cats, are very efficient 
killers. Feral cats hunt a variety of other small animals 
and climb trees or enter burrows to catch their prey. 
Sporting and aquarium fish have displaced native fish in 
rivers. Introduced animals such as rabbits eat the food of 
native animals and even live in their burrows.

	h Do not dump an unwanted pet. Give them to friends, sell 
them or take them to the RSPCA. Cats, dogs, fish and 
other animals can survive and breed in the wild. Your 
pet (and its offspring) may end up in pristine bush many 
kilometres from where you released it. If you have a 
native pet, contact your state or territory wildlife 

authority for advice on how to care for it.
	h Make sure your cat does not catch native birds or 

animals. Attach three small bells to its collar to warn 
animals of its approach, and keep the cat inside as much 
as possible to stop it from roaming, particularly at night. 
Have the cat desexed to avoid unwanted kittens.

Hunt pests, not wildlife
	h Encourage people you know who like hunting to hunt 

pigs, goats, cats, foxes and rabbits rather than native 
animals. Remember that dogs and firearms are not 
allowed in national parks and nature reserves.

	h Throw back fish that are too small when you are fishing. 
Be careful not to lose your nets, lines, hooks and sinkers 
in the water. These entangle or choke many animals such 
as whales, fish, birds, platypus and water rats.

Shun deadly souvenirs
	h African elephants and rhinoceroses have become 

threatened because of the value of their tusks. In 
Australia smugglers try to take parrots and reptiles 
with them on aeroplanes and sell them for 
thousands of dollars overseas.

	h Do not buy anything that may have cost the life of a 
threatened animal, such as objects made of ivory or 
rhinoceros horn, or some medicines. Don’t bring back 
animals, plants or seeds from overseas as they could 
become a pest in Australia’s bushland.

	h Contact the Department of Agriculture, Water and the 
Environment if you know of anyone attempting to take or 
send native animals out of Australia without a permit.

Use fewer resources
	h Our use of many everyday things like food, water, textiles, 

paper and building materials, has a direct effect on habitats 
and species. Most of the things we use originally came 
from the places where plants and animals live, and much 
of our garbage flows back there. The more we use, the 
more land we consume that would otherwise provide 
native plant and animal habitats. There are many ways 
to reduce our use of resources.

	h Reuse. Save plastic bags and containers, and use them 
again. Buy products that can be reused rather than 
disposable items.

	h Recycle paper, glass, metal, plastic, oil and organic wastes. 
If your council doesn’t pick up up recycling materials, 
encourage them to start. Make a compost heap for 
your food and garden wastes.

	h Save water. Conserve water in the kitchen, bathroom 
and laundry. Fix dripping taps. Water your lawn and 
garden at night.

	h Grow some of your own vegetables and fruit.

Use less energy
	h The manufacture and use of power and the use of cars 

and other forms of transport consumes vast amounts of 
energy. This energy comes from land which could be the 
habitat of threatened species. Air pollution caused by 
fuel consumption is beginning to have an effect on the 
climate. Cool mountains may become warmer, deserts 
wetter and rainforests drier. These changes are likely to 
change or destroy the habitats of many species. There 
are many ways to use less energy.

	h Insulate the house. Put on a jumper instead of turning 
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on the heater.
	h Walk, ride a bicycle or catch public transport instead 

of driving a car. Buy a smaller car.
	h Use low-energy lights and electrical appliances. Switch off 

lights. Buy locally made goods which need less transport.

Be careful with chemicals
	h The effects of toxic chemicals on species and habitats some- 

times take a long time to show up, or occur far away from 
the place where the chemicals are used. Tailings from a mine 
can flow downstream, killing fish and freshwater turtles. 
Fertilisers and pesticides used on farmlands can be washed 
into streams. Chemicals spilt near a city stormwater drain 
or runoff from roads can flow to the sea, polluting beaches 
and poisoning shellfish, birds and even people.

	h Minimise chemical use in your home and seek alternatives. 
Dispose of chemicals according to the instructions on the 
packet, or seek advice from your local council.

Learn more and teach others
	h Visit botanic gardens where you might be able to see a 

threatened plant. Next time you are in the bush in an 
area where the plant grows naturally, you might be 
able to recognise it yourself.

	h Visit a zoo and see if there are any threatened animals. 
You may be able to sponsor an animal and, through your 
sponsorship, contribute to research which will help land 
managers look after the animal in the wild.

	h Visit a museum to see examples of extinct animals such 
as a Thylacine or Paradise Parrot. Understanding how 
these animals became extinct helps us know what 
to do to help threatened animals survive.

	h Visit your local library and ask for any books or magazines 
on Australia’s threatened plants or animals.

	h Discover the wildlife in your own backyard. Learning 
about these animals and plants will help you better 
understand the complex habitats that support threatened 
and other native species. Surprisingly little is known about 
Australia’s native plants and animals and how to help 
them survive. Scientists carry out research on the ecology 
of threatened species: their needs, threats to their survival 
such as predators, how they reproduce, how long they live 
and how many there are.

	h Report your sightings of threatened species or 
join a wildlife survey being conducted by research 
organisations. Schools have environmental education 
on the curriculum.

	h Encourage your children to join in local conservation 
activities. They will inherit the Earth in whatever 
condition we leave it in.

	h Most Australian governments require the preparation of 
an environmental impact statement (EIS) before a major 
development project goes ahead. This is designed to let 
the public know what is being planned. Read EIS’s at 
environment centres and send a submission giving your 
views about the development.

Join a group
	h There are already many community groups and 

government agencies working on the activities listed 
here. Join one of these organisations and/or offer 
to do voluntary work: the World Wide Fund (WWF) 
raises money, conducts research and works to protect 
threatened plants and animals in Australia and overseas. 
The Australian Conservation Foundation (ACF) works for 
the protection of natural lands and the reduction of 
threats to wildlife.

	h Other groups such as the Australian Native Plants Society, 
field naturalist clubs, birdwatching clubs and Landcare 
groups actively promote nature conservation.

	h One of the most important things to do is to let people 
know how to save threatened species. Only with reliable 
information can people make the right decisions.

Make your voice heard
	h State and territory government conservation agencies are 

responsible for the management of national parks and 
the protection of wildlife. They are sometimes supported 
by public foundations.

	h Tell your family, friends and workmates about threatened 
species and how they can help them.

	h Start a group dedicated to protecting a threatened plant 
or animal in your area or perhaps to help care for a 
national park.

	h Write articles or letters about threatened species to 
newspapers.

	h Ring up talk-back radio programs to air your concerns, 
or arrange to talk on your community radio station.

	h Urge your political representatives to support programs 
and strategies for the protection of threatened species 
and their habitats.

Department of Agriculture, Water and the Environment. Green 
Consumer Guide to Threatened Species: 45 Ways You Can Help. 

Retrieved from www.environment.gov.au 8 October 2020.
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Exploring issues – worksheets and activities

EXPLORING  
ISSUES

WORKSHEETS AND ACTIVITIES

The Exploring Issues section comprises a range of ready-to-use worksheets 
featuring activities which relate to facts and views raised in this book.

The exercises presented in these worksheets are suitable for use by students 
at middle secondary school level and beyond. Some of the activities may be 
explored either individually or as a group.

As the information in this book is compiled from a number of different sources, 
readers are prompted to consider the origin of the text and to critically evaluate 
the questions presented.

Is the information cited from a primary or secondary source? Are you being 
presented with facts or opinions?

Is there any evidence of a particular bias or agenda? What are your own views 
after having explored the issues?
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Brainstorm, individually or as a group, to find out what you know about wildlife extinction.

1. What is ‘biodiversity’, and why is it important?

 

 

 

 

 

2. What is a ‘mass extinction’; is the planet in one now?

 

 

 

 

 

 

3. List all nine (9) of the IUCN Red List of Threatened Species threat categories (in descending order).

 

 

 

 

4. What is the Convention on Biological Diversity?

 

 

 

 

 

 

5. What is the Environment Protection and Biodiversity Conservation Act 1999? 

 

 

 

 

 

 

BRAINSTORM
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Complete the following activity on a separate sheet of paper if more space is required.

We need nature. It gives us inspiration, health, resources, life. But we are losing it. Extinction 
is the most acute and irreversible manifestation of this loss. Australian species have suffered 
at a disproportionate rate. Far more mammal species have become extinct in Australia than 
in any other country over the past 200 years.

Woinarski, J, Legge, S, and Garnett, S, An end to endings: how to stop more Australian species going extinct.

Since colonisation, Australia has lost 34 mammals – almost equal to the rest of the world combined over 
the last 200 years. Provide three (3) examples of these Australian mammal species, explain the specific 
factors which contributed to their extinction, and describe the likely impacts of their loss on biodiversity.

 

 

 

 

 

 

 

 

The main factor in the loss of biodiversity is the increased rate of population growth. 
This has led to habitat change through land clearing and urbanisation, hunting and 
exploitation. The introduction of new species is also a threat to Australia’s biodiversity.

Wilderness Society, Background to Australia’s extinction crisis.

Briefly describe how each of these eight factors have impact on biodiversity and species loss in Australia: 
agriculture; forestry; urbanisation; fishing; hunting; climate change; pollution; invasion of non-native 
species. Provide two (2) examples of affected species with your decription of each factor and its impacts.

 

 

 

 

 

 

 

 

 

 

 

 

WRITTEN ACTIVITIES
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Complete the following multiple choice questionnaire by circling or matching your preferred responses.
The answers are at the end of this page.

1. Since the Cambrian period that began around 540 million years ago, how many mass extinction 
events have officially occurred on Earth?

a. 1
b. 3
c. 5
d. 6
e. 7
f. 9
g. 11

2. In what year was Australia’s Environment Protection and Biodiversity Act enacted? (Note: enactment 
is the year in which it commenced; it may differ to the year of royal assent)

a. 1901
b. 1975
c. 1981
d. 1999
e. 2000
f. 2007
g. 2015

3. Which of the following are not official categories on the IUCN Red List? Circle all that apply.

a. Not evaluated
b. Data deficient
c. Least concern
d. Near threatened
e. Vulnerable
f. Endangered
g. Critically endangered
h. Extinct in the wild
i. Most concern
j. Extinct

4. Which of the following are international United Nations conventions aimed at conserving 
threatened species? Circle all that apply.

a. Convention on the International Trade in Endangered Species of Wild Flora and Fauna
b. Ramsar Convention on Wetlands of International Importance
c. World Wildlife Conservation Convention
d. Convention on the Conservation of Migratory Species of Wild Animals
e. National Parks and Wildlife Conservation Act
f. Convention on Biological Diversity
g. Convention on Environment Protection and Biodiversity

MULTIPLE CHOICE
1 = c ; 2 = e ; 3 = i ; 4 = a, b, d, f.

MULTIPLE CHOICE ANSWERS
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	h Around 1 million animal and plant species are now 
threatened with extinction, many within decades, 
more than ever before in human history. The average 
abundance of native species in most major land-based 
habitats has fallen by at least 20%, mostly since 1900. 
More than 40% of amphibian species, almost 33% of 
reef forming corals and more than a third of all marine 
mammals are threatened. The picture is less clear 
for insect species, but available evidence supports a 
tentative estimate of 10% being threatened. At least 
680 vertebrate species had been driven to extinction 
since the 16th century and more than 9% of all 
domesticated breeds of mammals used for food and 
agriculture had become extinct by 2016, with at least 
1,000 more breeds still threatened (IPBES, Nature’s 
dangerous decline ‘unprecedented’; species extinction 
rates ‘accelerating’). (p.2)

	h Human activity severely threatens biodiversity and 
ecosystem functions worldwide. About 1 million 
species are facing extinction. If nothing changes many 
of these could be gone within just decades. But nature 
is vital to all aspects of human health. We rely on 
natural systems, not only for food, energy, medicine 
and genetic resources, but also for inspiration, learning 
and culture (Lim, M, ‘Revolutionary change’ needed to 
stop unprecedented global extinction crisis). (p.5)

	h Agriculture, forestry and urbanisation have been 
identified as the number one reason for biodiversity 
loss in land-based ecosystems and rivers. In the sea, 
fishing has had the greatest impact on biodiversity 
and is exacerbated by changes in the use of the sea and 
coastal lands. This is followed closely by: the direct 
use of species (primarily through harvesting, logging, 
hunting and fishing); climate change; pollution; the 
invasion of non-native species (ibid). (p.5)

	h The Earth is currently experiencing an extinction crisis 
largely due to the exploitation of the planet by people. 
But whether this constitutes a sixth mass extinction 
depends on whether today’s extinction rate is greater 
than the “normal” or “background” rate that occurs 
between mass extinctions (Saltre, F, & Bradshaw, C, 
What is a ‘mass extinction’ and are we in one now?). (p.6)

	h Australia has one of the worst recent extinction 
records of any continent, with more than 100 species 
of vertebrates going extinct since the first people 
arrived over 50 thousand years ago. And more than 
300 animal and 1,000 plant species are now considered 
threatened with imminent extinction (ibid). (p.7)

	h The IUCN Red List assesses the conservation status of 
species at a global level, drawing on expert knowledge 
from around the world ... To date (late 2020) 120,372 
species have been assessed. 32,000+ species have been 
declared threatened, equating to 27% of all assessed 
species. The following are now threatened with 
extinction: 41% of amphibians, 26% of mammals. 34% 
of conifers, 14% of birds, 30% of sharks and rays, 33% of 
reef corals, 28% of selected crustaceans (IUCN, IUCN 

Red List of Threatened Species). (p.10)
	h Between 1970 and 2016, so in less than half a 

century: global population sizes of mammals, birds, 
amphibians, reptiles and fish have suffered an average 
two-thirds decline. Wildlife populations found in 
freshwater habitats have suffered the starkest average 
population decline in any biome (regions that can be 
distinguished by their climate and wildlife) of 84%, 
equivalent to 4% per year since 1970 (WWF, Living 
Planet Report 2020). (p.11)

	h Since the arrival of Europeans in Australia, just 
over 200 years ago, there has been an extraordinary 
increase in the rate of environmental change and in 
the loss of biodiversity. The main factor in the loss 
of biodiversity is the increased rate of population 
growth. This has led to habitat change through land 
clearing and urbanisation, hunting and exploitation. 
The introduction of new species is also a threat to 
Australia’s biodiversity (Australian Museum, What’s 
happening to Australia’s biodiversity?). (p.22)

	h Australia is one of the world’s megadiverse countries 
and most animals found in Australia are only found in 
Australia (Wilderness Society, Background to Australia’s 
extinction crisis). (p.23)

	h Since colonisation, Australia has lost 34 mammals – 
almost equal to the rest of the world combined over the 
last 200 years (Foley, M, Australia’s wildlife loss). (p.25).

	h The Australian continent’s initial wave of extinctions 
surged initially due to hunting, rapid urban and 
agricultural expansion for the booming wool industry 
as well as the introduction of domestic cats, rats, 
rabbits and foxes. Australia’s rate of extinctions is 
expected to continue on the same trajectory due to 
ongoing land clearing, habitat degradation, bushfire 
and continued pressure from cats, foxes and other 
feral animals such as deer (ibid). (p.25)

	h About 8 million hectares of threatened species’ 
habitats were cleared between 2000-2017, but 93% 
of these were not assessed under federal legislation, 
despite the powers existing to do so. While state laws 
had dealt with protecting threatened species, national 
oversight and co-ordination did not exist until 
1999 when the federal government introduced the 
Environment Protection and Biodiversity Conservation 
Act. The EPBC Act is is currently under review, as the 
20-year-old legislation has failed to meet the changing 
needs of the environment, agriculture, community 
planners and business. (ibid). (p.25)

	h Almost 3 billion koalas, kangaroos and other animals 
are estimated to have been killed or displaced in 
Australia’s ‘Black Summer’ bushfires, trebling the 
previous estimate of 1 billion. It is the worst single 
event for wildlife in Australia, among the worst in 
the world and is likely to push some species into 
extinction (WWF Australia, Australia’s 2019-2020 
bushfires: the wildlife toll). (p.30)

FAST FACTS
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Biodiversity (biological diversity)
The variability among living organisms from all sources 
(including terrestrial, aquatic, marine and other 
ecosystems and the ecological complexes of which they 
are part), at all levels of organisation, including genetic 
diversity, species diversity and ecosystem diversity.

Biodiversity conservation
Management of human interactions with genes, species, 
and ecosystems so as to provide the maximum benefit to 
the present generation while maintaining their potential 
to meet the needs and aspirations of future generations; 
encompasses saving, studying, and using biodiversity.

Biodiversity decline
The direct drivers of biodiversity decline are habitat 
loss, fragmentation and degradation, invasive species, 
unsustainable use and management of natural 
resources, changes to the aquatic environment and 
water flows, changing fire regimes and climate change. 
These, however, are caused by indirect drivers which 
can be classified into these broad categories: economic 
activity; demographic change; socio-political factors; 
cultural and religious factors; and scientific and 
technological change.

Climate change
Any long-term significant change in the average weather 
that a given region, or the Earth as a whole, experiences. 
The term climate change often refers to changes in the 
contemporary climate due to human activities, primarily 
the emission of greenhouse gases to the atmosphere. Also 
called anthropogenic climate change, or global warming.

Ecosystem
A dynamic complex of plant, animal and micro-organism 
communities and their non-living environment 
interacting as a functional unit.

Extinction
A population, species or more inclusive taxonomic 
group has gone extinct when all its individuals have 
died. A species may go extinct locally (population 
extinction), regionally (e.g. in a country, continent or 
ocean) or globally. Populations or species reduced to 
such low numbers that they are no longer of economic 
or functional importance may be said to have gone 
economically or functionally extinct, respectively. The 
IUCN Red List categories and criteria require there to 
be no reasonable doubt that all individuals have died, 
before a species is formally listed as Extinct.

Habitat
The locality or natural home in which a plant, an animal 
or a group of closely associated organisms live.

Invasive species
A species occurring beyond its accepted normal 
distribution and which threatens valued environmental, 
agricultural, marine or social resources by the damage 
it causes.

IUCN Red List of Threatened SpeciesTM

An indicator of the health of biodiversity. It provides 
taxonomic, conservation status and distribution 
information on plants, fungi and animals that have been 
globally evaluated using the IUCN Red List Categories 
and Criteria. This system is designed to determine the 
relative risk of extinction. The main purpose of the IUCN 
Red List is to catalogue and highlight those plants and 
animals that are facing a higher risk of global extinction.

Mammal havens
Islands and fenced conservation areas that are free 
of feral cats and foxes

Mass extinction
A sharp decrease in the number of species in a relatively 
short period of time. Over 97% of species that ever lived 
are now extinct. Since life began on Earth, several major 
mass extinctions (most commonly numbered as five, 
but by some authorities up to twenty) have significantly 
exceeded the background extinction rate. Also known as 
an extinction event or extinction-level event.

Re-wilding
The preservation of land with the goal of restoring natural 
ecosystem processes and reducing human control of 
landscapes to allow declining populations to rebound.

Species
A level of biological classification comprising one or more 
populations of individuals capable of interbreeding to 
produce fertile offspring.

Sustainability
A characteristic or state whereby the needs of the 
present and local human population can be met without 
compromising the ability of future generations or 
populations in other locations to meet their needs.

Threatened
Threatened species or ecological communities are those 
threatened with extinction or destruction. In the IUCN 
Red List of Threatened SpeciesTM the term ‘threatened’ 
encompasses from most to least likely to become extinct: 
critically endangered; endangered; and vulnerable. This 
terminology is widely used in Australia and included in 
biodiversity conservation and protection legislation.

Wildlife
Collective term for wild animals; the native fauna 
(and sometimes flora) of a region.

Wildlife corridors
Connections across the landscape that link up areas 
of habitat. They support natural processes that occur 
in a healthy environment, including the movement of 
species to find resources, such as food and water.

Wildlife trade
Commerce of products derived from non-domesticated 
animals or plants, usually extracted from their natural 
environment or raised under controlled conditions.

GLOSSARY
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Websites with further information on the topic

Australian Conservation Foundation  www.acf.org.au
Australian Museum Online  www.australian.museum/learn/science/biodiversity
Australia’s Nature Hub  www.australiasnaturehub.gov.au
Convention on Biological Diversity  www.cbd.int
Department of Agriculture, Water and the Environment  www.awe.gov.au
Greenpeace Australia Pacific  www.greenpeace.org.au
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES)  www.ipbes.net
International Union for Conservation of Nature (IUCN)  www.iucn.org
IUCN Red List of Threatened SpeciesTM  www.iucnredlist.org
Species Profile and Threats Database  www.environment.gov.au/cgi-bin/sprat/public/sprat.pl
The Conversation Australia  https://theconversation.com/au
Threatened Species Index  https://tsx.org.au
Threatened Secies Recovery Hub  www.nespthreatenedspecies.edu.au
Wilderness Society  www.wilderness.org.au
WWF-Australia  www.wwf.org.au
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