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Foreword

People all over the world are becoming
increasingly aware of the growing
challenges facing our future and of the vital
links between the natural world and human
wellbeing. For generations, views on the
status of the world’s species remained
largely speculative and highly focused on
large, charismatic mammals but in recent
times we are beginning to understand the
overall situation of biodiversity far better -
from the smallest invertebrates and fungi
to the great trees of our forests and the
whales of our oceans.

One of the tools that has helped us to
‘connect-the-dots” is The IUCN Red

List of Threatened Species™ — the most
comprehensive information source on
the global conservation status of the
world’s plant and animal species. For
decades, IUCN has brought together the
knowledge of thousands of the world's
leading authorities on species conservation
through its expert network known as the
Species Survival Commission (SSC).
Comprised of over 100 taxonomic and
thematic Specialist Groups as well

as targeted, time-bound Task Forces

to tackle contemporary challenges,

the SSC continues to keep pace with
the emerging issues confronting the
conservation of species across the planet.
Formed six decades ago, the SSC now
comprises aimost 8,000 members - their
tireless, voluntary efforts help to expand
the frontiers of science through their

contribution to Red List assessments — a
tangible and enduring demonstration

of their passion and commitment to
conserving the world's species.

The process of conducting Red List
assessments is extremely labour
intensive; historically a labour of love
delivered through close cooperation

and collaboration amongst members

of the SSC, staff of the IUCN Species
Programme, and other contributing
individuals and institutions around the
world. The production of this Analysis of
The 2008 Red List has been no exception

and continues in our longstanding tradition.

In this volume, you will find the most up-
to-date information on the patterns of
species facing extinction in some of the
most important ecosystems in the world
and the reasons behind their declining
status. For managers this information

will assist in designing and delivering
targeted action to mitigate these threats.
From a policy perspective, the Red List
offers a progressively more valuable tool.
Increasingly it provides the fundamental
information needed to deliver indicators
for tracking: progress against national
obligations under the Convention on
Biological Diversity; the conservation
status of those species in interational
trade under Convention on International
Trade in Endangered Species; the extent
and magnitude of climate change impacts

for reporting through the United Nations
Framework Convention on Climate Change
or towards refining our knowledge of
migratory species apropos the Convention
on Migratory Species.

The Red List has grown continuously

in terms of its technical strength and
breadth, providing a particularly unique and
important tool for decision makers. With all
species of amphibians, birds, mammals,
reef-building corals, freshwater crabs,
conifers, cycads and subsets of other
taxonomic groups now assessed, the

Red List provides an important foundation
piece for conservationists by describing
the patterns of species conservation status
across landscapes and seascapes. The
reader will find that in some areas of the
world, for example the Mediterranean, our
knowledge on the extent, magnitude and
causes of threat is even greater for a wider
spectrum of species; especially highly
threatened endemics. Such information

is crucial for conservation planning at the
national, regional and global level.

As a result of its continual updating,
expansion and deepening of content, we
now know better than ever before that the
prognosis for species across the Planet is
dire. This volume reports new information on
freshwater and marine species, which deliver
important ecosystem services, including

the provisioning of protein to some of the
world's poorest communities. These species

VI



are now known to be facing extreme threat
from overexploitation and habitat loss. The
new insights presented here also help us to
better understand the most likely differential
responses and geographical pattems
expected when the effects of global climate
change begin to impact the world's most
susceptible species. This cutting-edge work

will provide predictive abilities to long-range
planning and policy development as the
effects of climate change are increasingly felt
across the globe.

Through the dedicated efforts of thousands
of scientists and practitioners, The IUCN
Red List has become one of the most

Holly T. Dublin, Chair (2004-08), IUCN Species Survival Commission

Vil

authoritative global standards supporting
policy and action to conserve species
around the world. We hope this Analysis

of The 2008 Red List will provide you with
new information and insights, which will
motivate you to actions of unprecedented
intensity and commitment on behalf of these
fundamental building blocks of life on Earth.



Preface

We live in a world with an overload of
information bombarding us every day.
Most people, wherever they live, know that
wildlife — and by ‘wildlife’ we mean both
animals from the smallest insect to the
largest mammal, as well as plants — is to
some extent ‘endangered’. But what is not
generally realized is what this really means
— how much of our wildlife is threatened,
by what, where, what the consequences
are likely to be and if it really matters — to
us or to our children.

The IUCN Red List of Threatened
Species™ tells us the answers to

many of these questions. With a long
established history, it is the world’s most
comprehensive information source on the
global conservation status of plant and
animal species. It is based on an objective
system for assessing the risk of extinction
of a species. Species listed as Critically
Endangered, Endangered or Vulnerable are
regarded as threatened and therefore most
in need of conservation attention.

However, The IUCN Red List is far more
than a register of names and associated
threat categories. Undermeath the listings

is a gold mine of additional information.
This includes a rich compendium of
information on threats (e.g., climate change
or invasive species), on where the species
live, and most importantly information on
conservation actions that can be used to
reduce or prevent extinctions.

This gold mine comprising the extensive
database ‘undemeath’ The IUCN Red List
also allows us to undertake analyses to
determine, for instance, trends in the status
of threatened species, the geography of
threatened species as well as analyses

of different threats and conservation
responses. Some of the results of these
analyses are presented here.

Every sector, whether it be trade, financial,
or health, has its metrics for monitoring
trends. For biodiversity The IUCN Red List
is that metric. Around 45,000 species
have been assessed to-date. This is a tiny
fraction (2.7%) of the world's described
species (with current estimates of the

total number ranging from 5 to 30 million).
We now know that nearly one quarter of
the world’'s mammals, nearly one third of
amphibians and more than 1 in 8 of all bird
species are at risk of extinction. This allows
us to come to the stark conclusion that
wildlife (the word used in more technical
circles is biodiversity) is in trouble, and the
extent of the current risk of extinction varies
between different species groups. For this
reason IUCN is increasing the number of
conservation assessments of species in
the marine and freshwater realms, and for
plants and invertebrate groups. Some early
findings of this work are presented here.

A frequent reaction to any release of an
update to The IUCN Red List is ‘Why does
it matter?” As the Millennium Ecosystem

Assessment of 2005 made clear,
biodiversity constitutes and sustains all

life processes on the planet. It contributes
utilitarian ecosystem ‘good and services’
as well as cultural, aesthetic and spiritual
values and ultimately a sense of identity.

It is thus fundamental to human well
being. It is increasingly appreciated

that biodiversity loss and ecosystem
degradation jeopardises human well being.
Examples abound from around the whole
world — destruction of grazing lands in
Ethiopia by invasive species resulting in
whole villages being abandoned; the US
fruit industry being no longer able to rely
on wild pollinators; and fisheries collapsing
worldwide, to name but a few.

From all this ‘gloom and doom’ arises the
question — ‘What can we do about it?’
Less often articulated in public is a further
point — ‘Is it even worth bothering given
that the situation seems so bad?’ In some
ways we do not apologize for highlighting
‘bad news’. IUCN believes that the release
of The Red List acts as a clarion call for the
drive to tackle the extinction crisis — and
without those facts being made clear the
world will not react. Itis a ‘wake up call
and used as such by governments, NGOs,
and civil society as a whole to help spread
their messages and educate the world
about the need to conserve biodiversity.

The Red List release is also an
opportunity for us to show that



conservation works. In 2008 we were
able to report that the Black-footed

Ferret Mustela nigripes moved from
Extinct in the Wild to Endangered after a
successful reintroduction by the US Fish
and Wildlife Service into eight western
states and Mexico from 1991-2008.
Similarly, the iconic Wild Horse Equus
ferus moved from Extinct in the Wild in
1996 to Critically Endangered this year
after successful reintroductions started in
Mongolia in the early 1990s. The fact that
several important conservation planning
tools rely on The IUCN Red List means
that even the business community is both
calling on and relying on this information
to minimize their impact on the world's
biodiversity.

Every time it is released The IUCN Red
List gets increasing amounts of publicity.
This is because it is trusted — not only

by the media but by governments,
NGOs, businesses and the general
public. At the basis of this trust is the
remarkable partnership of the world's
leading species scientists — the IUCN
Species Survival Commission, the IUCN
Red List Partnership (including BirdLife
International, Conservation International,
NatureServe and the Zoological Society of
London), together with the IUCN Species
Programme which manages, processes

Julia Marton-Lefevre, Director General, IUCN

and publishes The Red List. It is therefore a
product of IUCN's triple helix of members,
commission members and secretariat. It

is important to recognize and pay tribute

to not only the individual authors of the
papers in this volume, but all those who
contribute their expertise and data, often
on a voluntary basis.

In 2002 the most of the world’s
governments (those who have ratified

the Convention on Biological Diversity)

set a target to try to begin to arrest the
damage to the world's wildlife. It states To
achieve by 2010 a significant reduction

of the current rate of biodiversity loss at

the global, regional and national level as a
contribution to poverty alleviation and to the
benefit of all life on earth.’

As we approach 2010, the world is
beginning to assess to what extent this
rather technical sounding target has
been achieved. As can be seen from the
findings presented in this volume we are
facing the stark conclusion that the target
will not be met.

As the world begins to appraise this
situation in the run up to 2010, the
International Year of Biodiversity, it is
becoming clear that the prognosis for
the future of humankind on this planet

is tied up with a need to move from a
situation which could be described as

a patchwork of conservation successes
to a whole new approach to biodiversity
conservation by all sectors of society.
Over the last few years the world has
woken up to the threat of climate change.
The same now needs to happen in
relation to biodiversity conservation. The
two are inextricably linked of course
given that the destruction of biodiversity
contributes to climate change by
releasing carbon from forests, wetlands,
grasslands and peatlands for example,
and its conservation offers solutions

to the climate problem as well as to
humanity’s general well being.

We are hearing a great deal about the
economic ‘credit crunch’. What we face
also in the natural world is a ‘credit crunch
for biodiversity’. As the world wakes up

to its failure to achieve the 2010 target’

it is to be hoped that this publication and
the ongoing work to produce and update
The IUCN Red List of Threatened Species
can contribute to a paradigm shift in our
efforts to place true and realistic values
on our wildlife. We need to set — and then
reach - new ambitious targets to value and
conserve the fundamental riches of our
life support systems, and the wildlife and
people that depend on them.

Jane Smart, Director, Biodiversity Conservation Group and Head, Species Programme, IUCN
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Biodiversity loss is one of the world’s
most pressing crises with many species
declining to critically low levels and with
significant numbers going extinct. At the
same time there is growing awareness

of how biodiversity supports human
livelihoods. Governments and civil society
have responded to this challenge by
setting clear conservation targets, such
as the Convention on Biological Diversity's
2010 target to reduce the current rate

of biodiversity loss. In this context, The
IUCN Red List of Threatened Species™
(hereafter The IUCN Red List) is a clarion
call to action in the drive to tackle the
extinction crisis, providing essential
information on the state of, and trends in,
wild species.

A highly respected source

of information

The IUCN Red List Categories and Criteria
are widely accepted as the most objective
and authoritative system available for
assessing the global risk of extinction

for species (De Grammont and Cuardn
2006, Lamoreux et al. 2003, Mace et

al. 2008, Rodrigues et al. 2006). The

IUCN Red List itself is the world's most
comprehensive information source on the
global conservation status of plant and
animal species; it is updated annually and is
freely available online at www.iucnrediist.org
(Figure 1). It is based on an objective system
allowing assignment of any species (except
micro-organisms) to one of eight Red List
Categories based on whether they meet
criteria linked to population trend, size and
structure and geographic range (Mace et al.
2008).

FOO0 IBCH Rad Lixt of Thrasensd Spaciss™

Almpd

o -

Inillalives  “Newws “Pholes  Pilnars Spomeen 7 Techiesl Documunds

Fe:
 Jicy

ey £ hID-rH"l
um-.nu [ AW E e 1) F e e B

R prgeey ogs Said fur g el
B My B o i b s e o i, e e b

U A Lints Fria Bowr on Fhonierasd

PR U (. 18O L S i B 4 s et i
AT B L 3008 fowr ey C"ﬂ-'u:ni'vlv\-ﬁrl "I"ﬂl-lﬂh
3 ey T 3 gt S ey A L i
I | | I T = ra
Ey ~-3 1 S - wen ®- 85C
o wee g L be Corergmen oF neLw gl e P soonmes b p—
Figure 1. The IUCN Red List can be viewed in its entirety on www.iucnredlist.org.
! LA
ol
& 3
i1
N A
Murmber of species Bourme: ILGH
= o
1 i 5 £l B0 1dd

Figure 2. Red List data allows detailed analysis of biodiversity at various scales across the globe.
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Far more than a list

One of The IUCN Red List's main purposes
is to highlight those species that are facing
a high risk of global extinction. However,

it is not just a register of names and
associated threat categories. The real
power and utility of The IUCN Red List is
in what lies beneath: a rich, expert-driven
compendium of information on species’
ecological requirements, geographic
distributions and threats that arms us with
the knowledge on what the challenges to
nature are, where they are operating, and
how to combat them.

A wealth of information

about threatened and
non-threatened species

The IUCN Red List is not limited to just
providing a threat categorization. For an
increasing number of species, be they
threatened or not, it now provides extensive
information covering taxonomy (classification
of species), conservation status, geographic
distribution, habitat requirements, biology,
threats, population, utilization, and
conservation actions. Spatial distribution
maps are also becoming available for an
increasing number of species (almost
20,000 species on The 2008 IUCN Red
List have maps). All this information allows
scientists to undertake detailed analyses of
biodiversity across the globe (Figure 2).

Only about 2.7% of the world’s estimated
1.8 million described species have been

The IUCN Red List includes threatened and non-threatened species such as the Vulnerable Shoebill
Balaeniceps rex and the Least Concern Guianan Cock-of-the-rock Rupicola rupicola.

© Jean-Christophe Vié

assessed for The IUCN Red List so far;
therefore the number of reported threatened
species is much less than the true number at
serious risk of extinction. The IUCN Red List
is, nevertheless, by far the most complete
global list of such species available.

Species: the cornerstone
of biodiversity

Species provide us with essential
services: not only food, fuel, clothes

and medicine, but also purification of
water and air, prevention of soil erosion,
regulation of climate, pollination of crops,
and many more. They also provide a vital
resource for economic activities (such as
tourism, fisheries and forestry), as well
as having significant cultural, aesthetic
and spiritual values. Consequently the
loss of species diminishes the quality

of our lives and our basic economic
security.

Species are the building blocks of biodiversity and provide us with essential services. Barracudas Sphyraena sp. in Guinea Bissau and Cork Oaks Quercus suber in

Portugal. © Jean-Christophe Vié
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Species are easier to identify and
categorize than ecosystems, and they
are easier to measure than genes. They
provide the most useful, and useable,
indicators of biodiversity status and loss.
Species have been extensively studied
for more than two centuries and there

is an impressive amount of information
dispersed around the world, that once
compiled and standardized, can be used
for developing strategies to tackle the
current extinction crisis.

A long and successful history
The IUCN Red List is well established

and has a long history. It began in the
1960s with the production of the first Red
Data Books (Fitter and Fitter 1987). The
concept of the Red Data Book, registers
of wildlife assigned categories of threat, is
generally credited to Sir Peter Scott when
he became Chair of the then IUCN Survival

Service Commission in 1963, with the
first two volumes (on mammals and birds)
published in 1966.

Since the 1960s The IUCN Red List has
evolved from multiple lists and books
dedicated to animal groups or plants into
a unigue comprehensive compendium
of conservation-related information now
too large to publish as a book (Figure 3).
However it can be viewed in its entirety
on a website managed and maintained
by the IUCN Species Programme. It

is updated once a year and is freely
available to all users of the World Wide
Web.

Identifying, documenting

and monitoring trends

By assessing the threat status of species,
The IUCN Red List has two goals: (i) to
identify and document those species

most in need of conservation attention if
global extinction rates are to be reduced;
and (i) to provide a global index of the
state of change of biodiversity. The first of
these goals refers to the “traditional” role
of The IUCN Red List, which is to identify
particular species at risk of extinction.
However, the second goal represents

a more recent radical departure, as it
focuses on using the data in the Red

List for multi-species analyses in order

to identify and monitor trends in species
status.

To achieve these goals the Red List

aims to (i) establish a baseline from
which to monitor the change in status

of species; (i) provide a global context
for the establishment of conservation
priorities at the local level; and (i) monitor,
on a continuing basis, the status of a
representative selection of species (as

Polypedates fastigo — a Critically Endangered amphibian from Sri Lanka.

© Don Church

Zanzibar Red Colobus Procolobus kirkii — an Endangered species endemic to

Zanzibar island. © Jean-Christophe Vié
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biodiversity indicators) that cover all the
major ecosystems of the world.

The high profile, standards and scientific
integrity of The IUCN Red List are
maintained in the following ways: (i) the
scientific aspects underpinning The IUCN
Red List are regularly published in the
sclentific literature (Butchart et al. 2004;
2007; Colyvan et al. 1999; Mace et al.
2008); (i) the assessment process is

clear and transparent; (i) the listings of
species are based on consistent use of
the Red List Categories and Criteria and
are open to challenge and correction;

(iv) all assessments are appropriately
documented and supported by the best
scientific information available; (v) the data
are freely available through the World Wide
Web to all potential users; (vi) The IUCN
Red List is updated regularly (annually at
present) but not all species are reassessed
with each update — many assessments

Figure 4. Structure of the Red List Categories and the five Red List Criteria.

simply roll-over from the previous edition;
and (vil) analyses of its findings are regularly
published, approximately every four to

five years, usually at the time of the World
Conservation Congress (Hilton-Taylor
2000; Balllie et al. 2004, Vié et al. this
volume).

From expert judgment

to robust criteria

The first Red List Criteria were adopted in
1994 (IUCN 1994) after a wide consultative
process involving hundreds of scientists.
The IUCN Red List Categories and Criteria
were revised in 2001 (UCN 2001). They
currently include nine categories and

five quantitative criteria (Figure 4). The
Guidelines for Using The IUCN Red List
Cateqgories and Criteria (http://www.iucn.
org/redlist) have been developed and

are updated on a regular basis; they
provide detailed guidance on how to
apply the categories and criteria and aim
at providing solutions to specific technical
issues to ensure that assessments are
conducted in a standardized way across
various plant and animal groups.

The IUCN Red List Categories and
Criteria are the world’s most widely

used system for gauging the extinction
risk faced by species. Each species
assessed is assigned to one of the
following categories: Extinct, Extinct in the
Wild, Critically Endangered, Endangered,
Vulnerable, Near Threatened, Least
Concem and Data Deficient, based on

a series of quantitative criteria linked to

population trend, population size and
structure, and geographic range. Species
classified as Vulnerable, Endangered and
Critically Endangered are regarded as
‘threatened’. The IUCN Red List Criteria
were developed following extensive
consultation and testing, and involved
experts familiar with a very wide variety of
species from across the world, and can be
used to assess the conservation status of
any species, apart from microorganisms.

The Red List Criteria were developed for
use at the global scale when the entire
range of a species is considered. They can
e applied at any regional scale, provided
the guidelines for application at regional
levels (IUCN 2003) are used, but they may
not be appropriate at very small scales.

Working in partnership

The IUCN Red List is compiled and
produced by the IUCN Species
Programme based on contributions from a
network of thousands of scientific experts
around the world. These include members
of the IUCN Species Survival Commission
Specialist Groups, Red List partners
(currently Conservation International,
BirdLife International, NatureServe and the
Zoological Society of London), and many
others including experts from universities,
museums, research institutes and non-
governmental organizations. Assessments
can be done by anyone and submitted to
IUCN for consideration. Assessments are
impartial and are developed and approved
based on their scientific merits without
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consideration of their policy implications.
This approach allows for an independent,
robust process, requiring rigorous peer-
review of all the data. Assessments are
periodically updated to ensure that current
information is available to users. The IUCN
Red List is therefore a synthesis of the
best available species knowledge from the
world's foremost scientists. Only after the
data have been through the peer review
process can they be included in The IUCN
Red List.

An effort has also been made to work
in partnership with other organizations
to agree for example, on standard
classification schemes and a common
language for threats and conservation
measures (Salafsky et al. 2008)

A complex and rigorous
process

The IUCN Species Programme plays

the lead role in helping to fund, convene
and facilitate the assessment workshops
which drive much of the data gathering
and review process for the Red List.

It has expanded its staff to facilitate

the coordination of assessments. This
has allowed the information to grow
significantly in recent years, particularly in
terms of the number and type of species
being assessed, and in the improved
richness of the collected data. It has
also permitted a significant increase

in the quality and consistency of the

Blacktip Reef Sharks Carcharhinus melanopterus — Near Threatened — on Aldabra atoll, a World Heritage Site in
the Seychelles. All 1,045 species of sharks and rays have been assessed. © Jerker Tamelander

assessments within and across groups of
organisms.

Since 2000, a significant effort has

been made to increase the number of
assessments through assessing entire
taxonomic groups, as BirdLife International
has done for birds since 1988. This led

to the establishment of a central Red

Asian Wild Ass Equus hemionus — Endangered. © Jean-Christophe Vié

List Unit and the establishment of global
assessment teams within the IUCN
Species Programme. In particular, a
Biodiversity Assessment Unit established in
partnership with Conservation International
is coordinating the work on mammals,
reptiles, amphibians and marine species.
Other IUCN units are coordinating global
freshwater biodiversity and regional species
assessments. These units play a key role
in running the assessment processes, and
also in finding the necessary resources to
mobilize the experts’ knowledge and bring
assessments to completion.

The Species Survival Commission (SSC)
currently has 80 Red List Authorities
which work very closely with the Species
Programme, especially in identifying

the leading experts to contribute to
assessments, and conducting evaluations
of the data as part of the peer-review
process. Many of the Red List Authorities
are part of SSC Specialist Groups, and
some are also within the Red List Partner
organizations.

From the field to The IUCN
Red List

All species assessments are based on
data currently available for the species (or
subspecies, population) across its entire
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global range. Assessors take full account
of past and present literature (published
and grey) and other reliable sources of
information relating to the species. For
subspecies, variety or subpopulation
assessments, a species-level assessment
is also carried out.

All submitted assessments are evaluated
by at least two qualified reviewers, in most
cases assigned by the Red List Authorities.
The evaluation process is similar to the
peer review process used by scientific
journals in deciding which manuscripts to
accept for publication.

A sophisticated information
management system

IUCN has developed the Species
Information Service (SIS), an information
management tool to collect, manage,
process, and report data — to the point

of publication on The IUCN Red List. The
SIS allows the contributors to participate
in the Red List assessment work more
easily than was the case in the past. In
addition, through improved data exploration
capabilities on The IUCN Red List website,
SIS is making the world’s most accurate,
up-to-date information on species, their
distribution and conservation status
accessible with flexible, easy-to-use tools
to support sound environmental decision-
making.

Almost 45,000 listed species
The number of species assessed as
threatened keeps increasing every year
(Figure 5). By 2008, 44,837 species have
been assessed; at least 38% of these
have been classified as threatened and
804 classified as Extinct. The documented
number of threatened species and
extinctions is only the tip of the iceberg,

as this number depends on the overall
number of assessed species; in addition
5,561 species classified as Data Deficient
are possibly threatened (Hilton-Taylor et

al. this volume). The number of Extinct
species is also a very conservative
estimate given that for a species to be
listed as Extinct requires exhaustive
surveys to have been undertaken in all
known or likely habitats throughout its
historical range, at appropriate times and
over a timeframe appropriate to its life cycle
and life form (IUCN 2001). Species that are
likely to be Extinct but for which additional
surveys might be necessary to eliminate
any doubt, are classified in the Critically
Endangered Category with a “Possibly
Extinct” flag (Butchart et al. 2006).

Comprehensive assessments of every
known species of mammal, bird,
amphibian, shark, reef-building coral,
cycad and conifer have been conducted.
There are ongoing efforts to complete
assessments of all reptiles, all fishes,

Terraphosa leblondi, the world’s largest spider, and Equadorian plants. Plant and invertebrate species are
currently under-represented on the Red List but a dedicated effort is being made to increase their number.
© Jean-Christophe Vié
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Figure 5. Number of species appearing on each
published IUCN Red List since 2000.

and selected groups of plants and
invertebrates.

Around 1.8 million species have been
described, yet the estimates of the total
number of species on earth range from

2 — 100 million. We are far from knowing
the true status of the earth’s biodiversity.
Although, only a small proportion of the
world's species has so far been assessed,
this sample indicates how life on earth is
faring, how little is known, and how urgent
the need is to assess more species.

Despite the limited number of species
assessed in relation to the total number of
species known, and the significant number
of Data Deficient species included in it,
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the Red List is still the largest dataset of
current information on species. It allows
us to measure how little the diversity of life
on our planet is known and how urgent
the need is to expand the assessment
work if we want to be in a position to track
progress towards reducing biodiversity
loss.

Better links with regional

and national Red Lists

The global IUCN Red List only includes
information on species, subspecies

or populations that have been globally
assessed; regional and national level
assessments are currently not included
unless these are also global assessments
(for example, a species that is only found
in one country, (i.e., is endemic) and
therefore has the same Red List status at
both national and global levels).

For non-endemics, it is important to note
that the status of a species at the global
level may be different to that at a national
level. In certain situations, a species may
pbe listed as threatened on a national Red
List even though it is considered Least
Concem at the global level by IUCN and
vice versa.

An increasing number of regional

and national Red Lists are compiled
following the Guidelines for Application
of IUCN Red List Criteria at Regional
Levels (Gardenfors et al. 2001; IUCN
2003). IUCN is increasingly undertaking
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Figure 6. An example of a regional biodiversity analysis: threatened terrestrial mammal species richness in

Europe.

regional Red List projects, for example in
Europe and in the Mediterranean region
(Temple and Terry 2007; Cuttelod et

al. this volume) (Figure 6). IUCN is also
collaborating with other national Red

List projects to incorporate their data,
especially on national endemics, into the
global IUCN Red List.

Regional and national lists are usually
country-led initiatives, and are not
centralized in any way; they differ from
each other widely in terms of scope
and quality but are very useful to guide
conservation work at sub-global levels.
IUCN and its Red List Partners are
currently discussing how to disseminate
the data in the national and regional Red
Lists more effectively, especially those
that are conducted using the IUCN
standards.

A multitude of uses
The IUCN Red List can help answer many
important questions including:

e \What is the overall status of biodiversity,
and how is it changing over time”?

Fungi represent a very diverse component of
biodiversity which is too often overlooked.
© Jean-Christophe Vié
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Black-browed Albatross Thalassarche melanophrys - Endangered. © Richard Thomas

e How does the status of biodiversity vary
between regions, countries and sub-
national areas?

e \What is the rate at which biodiversity is
being lost?

e \Where is biodiversity being lost most
rapidly?

e \What are the main drivers of the decline
and loss of biodiversity?

e \What is the effectiveness and impact of
conservation activities?

The IUCN Red List is used in many
different applications, some of which are
outlined below as examples.

An indicator of biodiversity trends:
The IUCN Red List Index

Governments have agreed various targets
to reduce biodiversity loss. A global target
of reducing or stopping biodiversity loss by
2010 has been adopted respectively by
the Parties to the Convention on Biological
Diversity (CBD) and the European Union.

In 2000, the United Nations adopted the
Millennium Development Goals (MDG) with

Goal 7 aiming at ensuring environmental
sustainability by 2015; this goal underpins
the others, in particular those related to
health, poverty and hunger. Tools are
needed to monitor our progress towards
achieving these targets and to highlight
where we need to focus our conservation
efforts. Indicators are vital in tracking
progress in achieving these targets. The
IUCN Red List Index (RLI) provides such
an indicator and reveals trends in the
overall extinction risk of sets of species
(Brooks and Kennedy 2004; Butchart et al.
2005ab, 2007).

The development of reliable indicators
requires robust baseline data; species
data are still scarce for most species
groups and have been collected in a
variety of formats. Collecting the baseline
information is certainly what requires the
largest effort in terms of time, expense and
the number of people involved. To respond
to this challenge, IUCN and its partners
have been putting extensive efforts in
biodiversity assessment initiatives at global
and regional levels to develop The IUCN
Red List in a manner that allows the Red
List Index (including various cuts of it) to be
calculated and measured over time.

The IUCN Red List Index (RLI) has been
officially included in various sets of
indicators to measure progress towards
the 2010 CBD target. It has also been
recently adopted as an indicator to
measure progress towards the UN MDG
7 goal. It will play a vital role in tracking
progress towards achieving these targets,
and beyond.

The RLI shows trends in the overall
extinction risk of sets of species. It is
based on the number of species that move
between Red List Categories as a result

of genuine improvements in status (e.g.,
owing to successful conservation action)
or genuine deteriorations in status (e.g.,
owing to declining population size). The RLI
shows the net balance between these two
factors. It excludes non-genuine changes
in Red List status resulting, for example,
from improved knowledge, taxonomic
changes, or correction of earlier errors
(Butchart et al. 2004; 2007).

The proportion of species threatened with
extinction is a measure of human impacts
on the world’s biodiversity, as human
activities and their consequences drive the
vast majority of threats to biodiversity.
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Figure 7. The Red List Index for the world’s birds shows that their overall status deteriorated steadily during 1988-2008. Declines have occurred worldwide but regions
and biomes differ in the overall extinction risk of their bird fauna, and in the rate of declines (source BirdLife International). Similar graphs will be available shortly for

mammals, amphibians, corals and cycads.

Birds are the class of organisms for which
all species (9,990) have been assessed
the largest number of times (five times
between 1988 and 2008). For this group,
the percentage threatened increased from
11.1% in 1988 to 12.2% in 2008.

The RLI for the world’s birds shows

that their overall status (extinction risk)
deteriorated steadily during 1988-2008.
The RLI for birds in different regions shows

that declines have occurred worldwide but
regions differ in the overall extinction risk of
their bird fauna, and in the rate of declines
(Figure 7).

Birds are excellent, although not perfect,
indicators for trends in other forms of
biodiversity. Several other classes of
organisms have been comprehensively
assessed for The IUCN Red List and found
to be even more threatened than birds.

This is the case for mammals (Schipper et
al. 2008), amphibians (Stuart et al. 2004),
reef-building corals (Carpenter et al. 2008),
sharks and rays, freshwater crustaceans,
cycads and conifers. A preliminary RLI

has already been calculated for mammals,
amphibians and corals (Hilton-Taylor et al.
this volume).

For other groups (e.g., reptiles, fishes,
molluscs, dragonflies, and selected groups

A preliminary assessment of all plant species have been called for by the Convention on Biological Diversity. © Jean-Christophe Vié
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The IUCN Red List is a useful tool for infrastructure development and planning. © Jean-Christophe Vié

of plants) assessment work is being
undertaken with the aim of developing
RLIs for each of these groups. For species
groups that are composed of very large
numbers of species (e.g., plants and
invertebrates), a Red List Index will be
calculated on the basis of a random
sample of 1,500 species. This approach,
pioneered by the Zoological Society of
London, will allow trends in the status of

a broader spectrum of biodiversity to be
determined (Balllie et al. 2008; Collen et al.
this volume).

Advising Policy

and Legislation

The IUCN Red List data is used to

inform the development of national,
regional and sub-national legislation on
threatened species protection, and also
the development of national biodiversity
strategies and action plans. It is also used
to inform multi-lateral agreements such as
the Convention on International Trade in
Endangered Species of Wild Fauna and
Flora (CITES), the Convention on Migratory
Species (CMS), the Ramsar Convention
on Wetlands, and the Convention on
Biological Diversity (CBD). The Red List is
recognized as a guiding tool to revise the
annexes of some agreements such as the
Convention on Migratory Species.

Fergusson Island Striped Possum Dactylopsila tatei —
Endangered. © Pavel German
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The IUCN Red List is also an important
tool for implementing some elements

of the Global Strategy for Plant
Conservation adopted by the CBD

in 2002, for example, Target 2 which
calls for a preliminary assessment of

all plant species and Target 7 aiming at
conserving 60 per cent of the world’s
threatened species in situ (Callmander et
al. 2005).

Informing Development

and Conservation Planning

In regional and national resource
management and development, The
IUCN Red List can be used to guide
management at scales ranging from local
o national and sometimes regional levels.
Examples include setting policies and
developing legislation related to land-use
planning, certification, transport, energy,
river-basin management, and poverty
reduction.

For site-development and planning, The
IUCN Red List is a key input into the
Environmental Impact Assessment process
and can guide site level management

and planning. There is growing interest

by the corporate sector in using the Red
List information to inform the selection

and management of sites in which they
operate.

The wealth of information contained in

The IUCN Red List on the distribution and
ecological requirements of species can

be used in large-scale analyses such as
identifying gaps in threatened species
coverage by the existing protected area
network (Rodrigues et al. 2004). The data
has long been used at various scales

in conservation planning , especially for
defining specific requirements of species at
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A significant effort is being made to increase the number of marine species on the Red List. Scorpionfish Scorpaenopsis sp. on Pavona clavus coral in the Maldives.
© Jerker Tamelander

site, landscape/seascape level, and global
levels. For example, Red List data are used
to support the identification of site-scale
conservation priorities, such as Important
Bird Areas, Key Biodiversity Areas,
Important Plant Areas, Ramsar Sites, and
Alliance for Zero Extinction sites (Eken et al.
2004; Hoffmann et al. 2008).

The Red List also helps to inform the
conservation planning of wide-ranging
species for which site-based approaches
are not suitable strategies. Red List data
have been used in the identification of
global priorities (e.g., Endemic Bird Areas)
and for setting geographical priorities for
conservation funding, for example the
Global Environment Facility (GEF) Resource
Allocation Framework, which determine
each country’'s GEF funding allocation.

Informing conservation action for
individual species

Red List data (including information on
habitat requirements, threats that need to

e addressed, and conservation actions
that are recommended) can be used

to identify species that require specific
conservation action, and to help develop
the conservation programmes and
recovery plans. The data have also been
used in the identification of Evolutionary
Distinct and Globally Endangered (EDGE)
species, unigue animals that are often
not the focus of significant conservation

support (http://www.edgeofexistence.org/).

Red for Danger... Red as a ‘Wake up’
Call?

Biological diversity goes beyond species
and encompasses ecosystems and
genes. However, species remain the well-
identified building blocks of biodiversity,
and they are easily understood by the
public and policy makers alike. By
enhancing knowledge on the state of
biodiversity, explaining complex species-
conservation issues, and highlighting
species at risk, The IUCN Red List

is attracting increasing attention to

the important role that species play if
ecosystems are to function properly.

The Red List is increasingly informing
academic work (e.g. school home-work
assignments, undergraduate essays and
dissertations) and many key websites
rely on information from The IUCN Red
List to help spread their messages and
educate the world about conservation
issues. Examples include ARKive,
Encyclopedia of Life (EOL), Wikipedia,
Alliance for Zero Extinction (AZE) and
many more. IUCN strives to make The
IUCN Red List an important companion
to other sites, thus increasing their ability
1o have conservation impact. The Red
List also provides a solid factual basis
when drafting funding proposals which
seek support for meaningful conservation
work.

Guiding scientific research
A significant number of species are listed in

the Data Deficient Category and could well

11
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The Golden Mantella Mantella aurantiaca - Critically Endangered - has a very restricted distribution in east-
central Madagascar. Amphibians are one of the most threatened groups of species worldwide. © Jean-
Christophe Vié

be threatened. These species represent

a priority for future research including
species-specific survey work and research
into threatening processes across multiple
species. The Red List is therefore used

to identify species-specific survey work
and ecological studies that need to be
done. Using data gaps identified in the
assessment process helps guide research
and funding opportunities.

The IUCN Red List data also highlight
general overarching threatening
processes, such as emerging threats
like climate change. The use of these
data could greatly improve the quality of
models predicting the impacts of climate
change on biodiversity (Foden et al. this
volume).

Guidelines for data use
The IUCN Red List is not intended

to be used alone as a system for

12

setting conservation priorities. Red

List assessments simply measure the
relative extinction risk faced by species,
subspecies, or subpopulations. The Red
List Category is not on its own sufficient to
determine priorities for conservation action.
To set conservation priorities, additional
information must be taken into account
(Miller et al. 2006)

The IUCN Red List is freely available;
however, it contains copyrighted material
and/or other proprietary information that
are protected by intellectual property
agreements and copyright laws and
regulations worldwide. In order to obtain
the information, users are requested to
comply with a User Agreement and in
so-doing are granted a license to use,
download and print the materials contained
in the Red List solely for conservation or
educational purposes, scientific analyses,
and research.
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The Alpine Ibex Capra ibex is endemic to Europe. It was driven very close to extinction in the early 19th century and is now listed as Least Concern.
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State of the world’s species

Craig Hilton-Taylor, Caroline M. Pollock, Janice S. Chanson, Stuart H.M. Butchart, Thomasina E.E. Oldfield

and Vineet Katariya

A species rich world

The magnitude and distribution of species
that exist today is a product of more than
3.5 Dbillion years of evolution, involving
speciation, radiation, extinction and, more
recently, the impacts of people. Estimates
of the total number of eukaryotic species
in existence on Earth today vary greatly
ranging from 2 million to 100 million, but
most commonly falling between & million
and 30 million (May 1992, Mace et al.
2005), with a best working estimate of
about 8 to 9 million species (Chapman
2006). But of these, just under 1.8 million
are estimated to have been described
(Groombridge and Jenkins 2002,
Chapman 2006) although it has been
argued that the number may be closer to 2
million (Peeters et al. 2003).

While scientists debate how many species
exist, there are growing concerns about
the status of biodiversity, particularly
population declines (e.g., the Living Planet
Index which monitors population trends

in 1,686 animal species shows an overall
decline of 30% for the period 1970 to
2005 (Loh et al. 2008)) and the increasing
rates of extinction of both described and
undescribed species as a direct and
indirect result of human activities. Although
only a very small proportion (2.7%; Table
1) of the world’s described species have
been assessed so far, The IUCN Red

The Endangered Western Prairie Fringed Orchid
Platanthera praeclara is declining across much of

its range in North America as a result of habitat loss
and degradation owing to agricultural expansion and
intensification. © Jim Fowler

List provides a useful snapshot of what is
happening to species around the world
today and highlights the urgent need for
conservation action.

The 2008 IUCN Red List

There have been some marked increases
in the taxonomic coverage of The IUCN
Red List in the last eight years (Vié et al.
this volume). In 2000, The IUCN Red List
included assessments for 16,507 species,
11,406 of which were listed as threatened
(Hilton-Taylor 2000); in 2004 the list
included 38,047 species, 15,589 of which
were threatened (Balllie et al. 2004); and
in 2008 the list includes 44,838 species,
16,928 of which are threatened (Box 1,

Table 1). However, the conservation status
for most of the world’'s species remains
poorly known, and there is a strong bias

in those that have been assessed so far
towards terrestrial vertebrates and plants
and in particular those species found in
pbiologically well-studied parts of the world.
Efforts are underway to rectify these biases
(Darwall et al., Polidoro et al. and Collen et
al. this volume).

Comprehensive assessments (in which
every species has been evaluated)

are now available for an increased
number of taxonomic groups, namely
amphibians, birds, mammals, cycads
and conifers, warm water reef-forming
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Box 1. Summary of the 2008 IUCN Red List update

The 2008 update of The IUCN Red List (as released on 6" October
2008) includes conservation assessments for 44,838 species (see

Table 1 for break-down):

e There are 869 recorded extinctions, with 804 species listed as

Extinct and 65 listed as Extinct in the Wild;

e 17,675 species are listed as Least Concern, a listing which
generally indicates that these have a low probability of

extinction, but the category is very broad and includes species
which may be of conservation concern (e.g., they may have

very restricted ranges but with no perceived threats or their

populations may be declining but not fast enough to qualify for a

threatened listing).

e The number of extinctions increases to 1,159 if the 290 Ciritically

Endangered species tagged as ‘Possibly Extinct’ are included;

* 16,928 species are threatened with extinction (3,246 are Critically
Endangered, 4,770 are Endangered and 8,912 are Vulnerable);

e 3,796 species are listed as Near Threatened*;

e 5,570 species have insufficient information to determine their threat

status and are listed as Data Deficient;

corals, freshwater crabs, and groupers.
In addition, taxonomic coverage is
being broadened through a randomized
sampled approach which provides
representative samples (Collen et al. this
volume). Closer examination of some

of these taxonomic groups reveals that
the proportions of threatened species
differ markedly between groups, with
the percentage threatened ranging from
12% for birds to 52% for cycads (Figure
1). Generally, it seems that the more
mobile groups (birds and dragonflies)
are less threatened, although once the

Note that The IUCN Red List is a biased sample of the world’s

species, and for the incompletely assessed groups, there is a

a general tendency to assess species that are more likely to be
threatened. It is therefore not possible to take the Red List as a whole

(in which 38% of listed species are threatened), and say that this
means that 38% of all species in the world are likely to be threatened.

* Includes species listed as Conservation Dependent (LR/cd), an old Red List

Category which is now subsumed under the Near Threatened category.

status of the Data Deficient dragontflies

is resolved that group may have a much
higher proportion of threatened species.
Currently the two groups with the highest
proportions of threatened species are the
amphibians and cycads. Species in these
groups generally are less mobile and have
smaller ranges and are hence more easily
impacted by threats e.g., a pathogenic
disease (chytridiomycosis) caused by

the chytrid fungus Batrachochytrium
dendrobatis in the case of amphibians,
and illegal collection in the case of the
cycads.
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For further discussion of the results

for those taxonomic groups where a
randomized sampling approach has
been used (reptiles, freshwater fishes,
dragonflies and freshwater crabs) see
Collen et al. (this volume); the freshwater
taxa are also covered in more detail by
Darwall et al. (this volume); and the warm
water reef-building corals are discussed
along with other marine species by
Polidoro et al. (this volume).

In addition to the species level
assessments, the 2008 IUCN Red List
also includes 1,804 assessments of infra-
specific taxa (i.e., taxa below the level of

a species) or discrete subpopulations,

of which 1,197 (66%) are listed as
threatened. These assessments are useful,
particularly in the case of widespread Least
Concem species, for helping to draw
conservation attention to those parts of
their geographic ranges where they are
threatened.

The primary function of The IUCN Red
List is not to document extinctions, but
rather to draw attention to those species
facing a high risk of extinction in the wild

Figure 1. Proportion of species threatened with
extinction in different taxonomic groups. Asterisks
indicate those groups in which estimates are
derived from a randomized sampling approach. The
estimates assume that Data Deficient species are
equally threatened as non-Data Deficient species;
error bars show minimum and maximum estimates
if all Data Deficient species are Least Concern or
threatened, respectively. Numbers on the horizontal
axis indicate the total number of described species
in each group. Corals include only warm water reef-
building species.
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Estimated Number Number of Number Number
Number of species threatened threatened, as threatened, as
of described evaluated species® % of species % of species
species’ described?® evaluated®®

Vertebrates

Mammals' 5,488 5,488 1,141 21% 21%
Birds 9,990 9,990 1,222 12% 12%
Reptiles 8,734 1,385 423 5% 31%
Amphibians? 6,347 6,260 1,905 30% 30%
Fishes 30,700 3,481 1,275 4% 37%
Subtotal 61,259 26,604 5,966 10% 22%
Insects 950,000 1,259 626 0% 50%
Molluscs 81,000 2,212 978 1% 44%
Crustaceans 40,000 1,735 606 2% 35%
Corals 2,175 856 235 11% 27%
Arachnids 98,000 32 18 0% 56%
Velvet Worms 165 11 9 5% 82%
Horseshoe Crabs 4 4 0 0% 0%
Others 61,040 52 24 0% 46%
Subtotal 1,232,384 6,161 2,496 0.20% 41%
Mosses* 16,000 95 82 1% 86%
Ferns and allies® 12,838 211 139 1% 66%
Gymnosperms 980 910 323 33% 35%
Dicotyledons 199,350 9,624 7,122 4% 74%
Monocotyledons 59,300 1,155 782 1% 68%
Green Algae® 3,962 2 0 0% 0%
Red Algae® 6,076 58 9 0% 16%
Subtotal 298,506 12,055 8,457 3% 70%
Lichens 17,000 2 2 0% 100%
Mushrooms 30,000 1 1 0% 100%
Brown Algae® 3,040 15 6 0% 40%
Subtotal 50,040 18 9 0.02% 50%
TOTAL 1,642,189 44,838 16,928 1% 38%

Table 1. Numbers and proportions of species assessed and species assessed as threatened on the 2008

IUCN Red List by major taxonomic group.

S0 that appropriate conservation actions
can be taken (Mace et al. 2008). Given this
focus together with the uneven taxonomic
coverage and the fact that it may take many
years to prove that a species is truly Extinct
and can be listed as such on The IUCN

Red List (Balllie et al. 2004), the number of
extinctions on the Red List is significantly
under-recorded. In order to record probable
extinctions a ‘Possibly Extinct’ tag has

been introduced which is used only against
Critically Endangered listings (Butchart et

Notes:

1. The number of described and evaluated mammals
excludes domesticated species like sheep (Ovis
aries), goats (Capra hircus), Dromedary (Camelus
dromedarius), etc.

2. It should be noted that for certain amphibian species
endemic to Brazll, it has not yet been possible to reach
agreement on the Red List Categories between the
Global Amphibian Assessment (GAA) Coordinating
Team, and the experts on the species in Brazil. The
numbers for Amphibians displayed here include those
that were agreed at the GAA Brazil workshop in April
2003. However, in the subsequent consistency check
conducted by the GAA Coordinating Team, many of
the assessments were found to be inconsistent with
the approach adopted elsewhere in the world, and a
“consistent Red List Category” was also assigned to
these species. The “consistent Red List Categories” are
yet to be accepted by the Brazilian experts; therefore
the original workshop assessments are retained here.
However, in order to ensure comparability between
results for amphibians with those for other taxonomic
groups, the data used in various analyses (e.g., Balillie
et al. 2004; Stuart et al. 2008; the Global Amphibians
analysis on the Red List web site) are based on the
“consistent Red List Categories”. Therefore, numbers for
Amphibians in Table 1 above will not completely match
numbers that appear in other analyses, including the
analysis later in this chapter.

3. The plant numbers do not include species from the
1997 IUCN Red List of Threatened Plants (Walter and
Gillett 1998) as those were all assessed using the pre-
1994 IUCN system of threat categorization. Hence the
numbers of threatened plants are very much lower when
compared to the 1997 results. The results from this Red
List and the 1997 Plants Red List should be combined
together when reporting on threatened plants.

4. Mosses include the true mosses (Bryopsida),
the hornworts (Anthocerotopsida), and liverworts
(Marchantiopsida).

5. Ferns and allies include the club mosses
(Lycopodiopsida), spike mosses (Sellaginellopsida),
quillworts (Isoetopsida), and true ferns (Polypodiopsida).

6. Seaweeds are included in the green algae (Chlorophyta),
red algae (Rhodophyta), and brown algae (Ochrophyta).

7. The sources used for the numbers of described plant
and animal species are listed in Appendix 3.

8. The numbers and percentages of species threatened in
each group do not mean that the remainder are all not
threatened (i.e., are Least Concemn). There are a number
of species in many of the groups that are listed as Near
Threatened or Data Deficient (see Appendices 4-8).
These numbers also need to be considered in relation
to the number of species evaluated as shown in column
two (see note 9).

9. Apart from the mammals, birds, amphibians and
gymnosperms (i.e., those groups completely or almost
completely evaluated), the numbers in the last column
are gross over-estimates of the percentage threatened
due to biases in the assessment process towards
assessing species that are thought to be threatened,
species for which data are readily available, and under-
reporting of Least Concern species. The true value for
the percentage threatened lies somewhere in the range
indicated by the two right-hand columns. In most cases
this represents a very broad range; the percentage
of threatened insects for example, lies somewhere
between 0.07% and 50%. Hence, although 38% of all
species on The IUCN Red List are listed as threatened,
this percentage needs to be treated with extreme
caution given the biases described above.

The Radiated Tortoise Astrochelys radiata is found
only on Madagascar. In 2008 its Red List status
changed from Vulnerable to Critically Endangered.
Wild Radiated Tortoises are collected for the
international pet trade, and also for local use (food
and pets), which is of greater concern for the species.
Habitat loss due to agricultural expansion and
invasive plant species also threaten the remaining
wild population. © Anders Rhodin
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The very rare Peacock Parachute Spider Poecilotheria metallica is Critically Endangered. Habitat loss through logging in its only known location (Eastern Ghats of Andhra

r

Pradesh, India) is the main threat to this species. © Sanjay Molur

al. 2006a, IUCN Standards and Petitions
Working Group 2008). If the species
tagged as ‘Possibly Extinct’ are included,
then the number of probable extinctions
recorded on The IUCN Red List increases
from 869 to 1,159 species.

Highlights of the 2008 IUCN
Red List

Some of the highlights of the 2008 update
of The IUCN Red List include the following:

e A complete reassessment of the world's
mammals showed that nearly one-
quarter (22%) of the world's mammal
species are globally threatened or
Extinct and 836 (15%) are Data Deficient
(Schipper et al. 2008).

e The addition of 366 new amphibian
species, many listed as threatened, and

the confirmed extinction of two species,
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which reaffirms the extinction crisis faced
by amphibians; nearly one-third (31%)
are threatened or Extinct and 25% are
Data Deficient,

A complete reassessment of the world's
pbirds indicates that more than one in
eight (13.6%) are considered threatened
or Extinct; birds are one of the best-
known groups with less than 1%

being listed as Data Deficient (BirdLife
International 2008a).

For the first time 845 species of warm
water reef-building corals have been
included on the Red List with more than
one-quarter (27%) listed as threatened
and 17% as Data Deficient (Carpenter et
al. 2008).

All 161 species of groupers are now
assessed; over 12% of these highly

sought after luxury live food fish species
are threatened with extinction as a result
of unsustainable fishing; a further 30%
are Data Deficient.

e All 1,280 species of freshwater crabs
have been assessed, 16% of which
are listed as threatened with extinction,
but a further 49% are Data Deficient
(Cumberlidge et al. 2009).

e 359 freshwater fishes endemic to
Europe, with 24% listed as threatened
and only 4% listed as Data Deficient
(Kottelat and Freyhof 2007).

The 2008 IUCN Red List also includes a
number of notable new individual species
assessments, for example 14 tarantula
assessments from India, 12 threatened
freshwater fishes from Lake Dianchi in
China, orchids from the Americas, a
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striking Rafflesia species (a close relative

of which has the largest single flower of
any flowering plant in the world) from the
Philippines, and a bumble bee which has
undergone dramatic declines in North
America and exemplifies what is happening
to other key pollinators world-wide.

The status of amphibians,
birds, mammals and plants

In previous analyses of the Red List, the
general analysis has looked at facts,
figures and trends across all the major
taxonomic groups. However, a more
thematic approach has been adopted in
this review and hence because freshwater
and marine groups are covered in other
chapters, the main focus of the rest of
this chapter is on the terrestrial groups.

In particular an analysis is presented of
the three comprehensively assessed
vertebrate groups for which we have

a relatively rich knowledge, namely the
amphibians, birds and mammals. Plants
are also included, but are not analyzed

to the same extent as the vertebrates
because much of the supporting
documentation for such an analysis is not
yet available. The only invertebrate groups
for which there is reasonable assessment
coverage are the corals, dragonflies and
freshwater crabs, but as these are all
covered in other chapters, they are not
discussed any further here.

Amphibians

CURRENT STATUS

The first comprehensive assessment of
the conservation status of all amphibians
was completed in 2004, and the results
were included in the 2004 IUCN Red

List. The amphibian assessment is one

of several initiatives led by IUCN and its
partners with the aim of rapidly expanding
the geographic and taxonomic coverage of
The IUCN Red List. Since 2004 there have
been two updates of the amphibian data,
one in 2006, and the most recent in 2008.

Ninety-nine per cent of all known
amphibian species (6,260 species; see
Table 1) have been assessed, and of
these, nearly one-third (32.4%) are globally
threatened or Extinct, representing 2,030
species (Figure 2, Appendix 4). Thirty-
eight are considered to be Extinct (EX),
and one Extinct in the Wild (EW). Another
2,697 species are not considered to be

Rafflesia magnifica is among the group of plants that produce the largest single flowers in the world. Endemic to
the Philippines, only a few individuals of R. magnifica have been recorded, all of them male. The species is listed

as Critically Endangered. © H. Calalo

threatened at present, with 381 being
listed as Near Threatened (NT) and

2,316 listed as Least Concemn (LC), while
sufficient information was not available to
assess the status of an additional 1,533
species (Data Deficient (DD)). It is predicted
that a significant proportion of these Data
Deficient species are likely to be globally
threatened.

Documenting population trends is key

{0 assessing species status, and a
special effort was made to determine
which amphibians are declining, stable,
or increasing. The assessment found
declines to be widespread among
amphibians, with 42.5% of species
reported to be in decline. In contrast,
26.6% of species appear to be stable and
just 0.5% are increasing. Because trend
information is not available for 30.4% of
species, the percentage of amphibians in
decline may be considerably higher.

Extinctions are often difficult to confirm,
Using the most conservative approach to
documenting extinctions, just 38 amphibians
are known to have become Extinct since the
year 1500. Of greater concem, however,

Figure 2. IUCN Red List assessment for 6,260
amphibian species.

are the many amphibians that can no
longer be found. Until exhaustive surveys to
confirm their disappearance can be carried
out, these species cannot be classified as
Extinct, but rather are flagged as ‘Possibly
Extinct’ within the Critically Endangered
category. Currently there are 120 such
‘Possibly Extinct’” amphibian species.

Unfortunately, there is strong evidence
that the pace of extinctions is increasing.
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Figure 3. Global diversity of amphibian species.
Of the 38 known extinctions, 11 have to be under represented on this map due Number of
occurred since 1980, including such to lack of adequate surveys. s Country amphibians
species as the Golden Toad Incilius 1 | Brazil 798
periglenes of Monteverde, Costa Rica. Looking at amphibian diversity from a 2 | Colombia 714
Among those amphibians regarded as country perspective, Brazil, with at least 3 | Ecuador 467
‘Possibly Extinct’, most have disappeared 798 species, has the greatest number 4 |Peru 461
and have not been seen since 1980. of amphibians of any country on Earth, 5 | Mexico 364
Fortunately, a few amphibians that followed by Colombia. Table 2 lists the . [—— s
previously were thought to be Extinct 20 most diverse countries and reveals

. . . - 7 China 333
have been rediscovered. For example, some interesting findings, although, these
Atelopus cruciger was not seen in its results must be considered in relation to 8 |Venezuela st
native Vlenezuela after 1986, until a tiny the level of survey effort and the size of 9  [United States 272
population was found in 2003, the countries. Both Colombia and Brazil 10 | Papua New Guinea 266

have benefitted from extensive survey 11 | India 252
GEOGRAPHIC PATTERNS efforts in recent decades, and although 12 | Madagascar 242
both countries can be expected to add 13 | Bolvia 230

Amphibian diversity significantly more species to their totals, 14 | Australia 203
Global patterns of amphibian diversity the levels of increase are likely to be less 15 | Congo, The Democratic e
are shown in Figure 3. This map clearly than in some of the other highly diverse Republic of the
indicates certain areas of high amphibian countries. In South America, Peru in 16 | Malaysia 212
diversity, including tropical South America particular is relatively poorly sampled and 17 | Cameroon 199
and tropical West Africa. In contrast to is almost certain to rise very substantially 18 | Panama 197
the usual pattern of high species diversity in its species total, and can be predicted 19 | Costa Rica 186
occurring in the tropics, the southeastern to pass the level of Ecuador before b0 | Tanzania, United s

United States is a global centre for
amphibian diversity, being particularly rich
in salamanders. However, the problem of
uneven survey efforts around the world
complicates interpretation of this map.
Regions such as Indonesia, New Guinea
and the Congo Basin are especially likely
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too long. The diversity in Ecuador is,
however, remarkable for such a small
country.

Repubilic of

Table 2. Top twenty countries* with the most
amphibian species.

The country and territory names used in Tables 2-10
are based on the short country names specified by
the International Organization for Standardization
(ISO) Maintenance Agency for ISO 3166 country
codes (see http://www.iso.org/iso/country_codes/
iso_3166_code_lists/english_country_names_and_
code_elements.htm).
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Figure 4. Global distribution of threatened amphibians.

Among the Old World countries, the level of
survey effort is often much lower than in the
Americas. Indonesia can be predicted to be
the richest country outside the Americas,
but it is doubtful if even half of its species
are yet known. After more dedicated survey
efforts, Indonesia may prove to have a level
of amphibian diversity comparable with
Brazil and Colombia. Very large increases

in species totals can also be predicted for
Papua New Guinea and The Democratic
Republic of the Congo, the latter country
having received almost no amphibian
survey work in the last 40 years.

Countries that are likely to pass the 200
species mark include Cameroon, Panama,
Costa Rica and the United Republic of
Tanzania. The United States and Australia
can be predicted to fall down the ranking
over time, though the United States along
with Mexico will remain the most important
countries for salamander diversity.

Geography of threatened amphibian
species

A map showing the global distribution of
threatened amphibians (Figure 4) reveals
very different patterns compared with
the depictions of overall species diversity
(Figure 3). The greatest concentration

of such species, including well over

half of the currently known threatened
amphibians, is in a relatively limited area
running from southern Mexico south

to Ecuador and Venezuela, and in the
Greater Antilles. This region is dominated
by species with small ranges, often living
in montane areas. Many of these species
have been subjected to severe habitat
loss and exposure to the fungal disease
chytridiomycosis (Stuart et al. 2008).

Other important concentrations of
threatened species are in the Atlantic
Forests of southern Brazil, the Upper
Guinea forests of western Africa, the
forest of western Cameroon and eastermn
Nigeria, the Albertine Rift of central Africa,
the Eastern Arc Mountains of the United
Republic of Tanzania, Madagascar, the
Western Ghats of India, Sri Lanka, central
and southern China, the Bornean parts of
Indonesia and Malaysia, the Philippines
and eastern Australia.

Table 3 lists the 20 countries with the
highest number of threatened amphibians.
These countries are in many cases
different to those listed in Table 2,
suggesting that either amphibians in some
countries are more susceptible to threats,

Number of
threatened
amphibians
1 Colombia 214
2 Mexico 211
3 Ecuador 171
4 | Brazil 116
5 Peru 96
6 China 92
7 Guatemala 80
8 Venezuela 72
9 |India 65
10 | Madagascar 64
11 | Costa Rica 59
Honduras 59
13 | United States 56
14 | Cameroon 53
Sri Lanka 53
to | Lo s
17 | Panama 49
Cuba 49
19 | Australia 48
Philippines 48

Table 3. Countries with the largest number of

threatened amphibian species.
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Bolitoglossa franklini is an Endangered salamander from Mexico and Guatemala. Its range is becoming severely fragmented as forest habitats are lost to agricultural lands

and human settlements. © Gabriela Parra

that threats vary between countries, or
that there are other factors influencing the
distribution of threatened species.

The countries listed in Table 3 have a
particularly great responsibility for protecting
the world's threatened amphibians.
Colombia, the second most diverse
country, has the highest number of
threatened species. The major threat to
amphibians in Colombia is habitat loss
although there have also been many
declines due to chytridiomycosis. The
dramatic topography of the Andes means
that many of the amphibians found there
have very restricted ranges making them
more vulnerable to threatening processes.
Brazil, the most diverse country, is

ranked only fourth for number of species
threatened, most of which are in the Atlantic
Forest region, and has a significantly lower
percentage of its amphibians threatened
than the global average.

In Table 3, only the number of threatened
species is given, and the number of Extinct
species has been excluded. This is to
highlight those countries that currently
have the greatest responsibility towards
protecting globally threatened species.

If we also consider the Extinct species,

Sri Lanka, with 21 Extinct amphibians,
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would jump from being 14" on the list to
8" ahead of several countries with much
greater amphibian diversity. Sri Lanka is
only the 28" most diverse country for
amphibians.

Considering the percentage of a country's
amphibian fauna that is threatened or
Extinct provides a stark contrast to the
previous table, which focuses on the
number of threatened species. Table 4 lists
the countries with the highest percentage
of threatened and Extinct amphibians.

The top five countries are all in the
Caribbean, and at least 70% of all

the amphibians in these countries

are threatened (no species are listed

as Extinct for these five countries at
present, but nine are tagged as ‘Possibly
Extinct’). Compared with other regions,
the Caribbean stands out with by far

the highest percentage of threatened
species. This is mostly a result of extensive
habitat loss as well as some incidence
of chytridiomycosis, particularly in Puerto
Rico.

In Mexico, ranked fifth for diversity, but
second for the number of threatened
species, more than 50% of amphibians
are threatened (no species are considered

% threatened

Rank Country & Extinct
1 Haiti 92.0
2 Dominican Republic 83.3
3 Jamaica 81.0
4 Cuba 80.3
5 Puerto Rico 73.7
6 Sri Lanka 70.5
7 Mexico 58.0
8 Guatemala 57.1
9 Seychelles 54.5
10 | Honduras 48.8
11 Philippines 48.0
12 | Ecuador 37.0
13 | Chile 36.2
14 | Japan 35.7
15 | Turkey 34.5
16 | Costa Rica 33.3
17 | El Salvador 31.3
18 | Colombia 30.0
19 Taiyvan, Province of 29.4

China
| e

Note: only countries with 10 or more species are
included in the analysis.

Table 4. Countries with the highest percentage of
threatened and Extinct amphibians.
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Madagascan Mantella Mantella madagascariensis is a
Vulnerable amphibian from Madagascar. This species
lays its eggs on the ground. © Jean-Christophe Vié

Extinct at present, but 26 are tagged as
‘Possibly Extinct’). Severe habitat loss
and the outbreak of chytridiomycosis in
some regions are the main threats. Most
of the other countries in Table 4 are in
Mesoamerica or South America, with the
main causes of threat here also being
chytridiomycosis and habitat loss.

Sri Lanka is the highest ranked country
outside of Mesoamerica or South America
with over 70% of species in this country
either threatened or Extinct, primarily as a
result of habitat loss.

HABITAT PREFERENCES
A summary of the most important habitats
for amphibians is shown in Figure 5.

The vast majority of amphibians, almost
5,000, depend on forests. Other terrestrial
habitats are much less preferred by
amphibians, in particular the drier habitats,
such as savannas and deserts. These
results are not surprising, as amphibians
are well known for their preference for
moist habitats.

Perhaps a more surprising result is that
only 4,224 amphibians depend on
freshwater during some stage of their life
cycle. Amphibians are renowned for their
dual lifestyle, starting off as youngsters

in aquatic habitats then undergoing a
metamorphosis to become terrestrial
adults. However, although this is the
most common life history strategy for
amphibians, there are also many species
that develop directly from eggs without

a larval stage (and a few live-bearing
species). Many of these species do not
rely on freshwater habitats at any stage of
their lives.

The freshwater habitats preferred by
amphibians have been split depending

on whether they are still or flowing, or
swamp/marsh. Flowing freshwater habitats
for amphibians are usually streams. Still
freshwater habitats are often temporary rain
pools or other small pools of freshwater.
This distinction between freshwater
habitats has a major influence on the
likelihood that a species is threatened.

Species that are associated with flowing
water are more threatened than those that
use still water (indeed, stream-associated
species are particularly susceptible to
chytridiomycosis for reasons that are still
not understood).

THREATS

A summary of the number of species
affected by each threatening process

is shown in Figure 6. Habitat loss and
degradation are by far the greatest threats
to amphibians at present, affecting nearly
61% of all known amphibians (nearly 4,000
species), including 87% of the threatened

amphibian species. The vast majority of
amphibians depend on tropical forest
habitats, which are the same habitats that
are subject to the highest rates of forest
loss (Stuart et al. 2008).

The next most common threat to
amphibians is pollution, which affects
around one fifth (19%) of amphibian
species overall and 29% of threatened
species. These percentages are much
higher than those recorded for birds or
mammals (see Figures 10 and 15), but this
is probably because most amphibians are
semi-aquatic (Stuart et al. 2008).

Figure 5. Major habitat preferences of amphibians.
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Plectrohyla dasypus is a Critically Endangered amphibian from Honduras. The population is undergoing drastic declines as a result of chytridiomycosis. © Silviu Petrovan

Although the disease chytridiomycosis
appears to be a relatively less significant
threat for amphibians, for those species
affected, it can cause sudden and
dramatic population declines resulting in
very rapid extinction (Cunningham and
Daszak 2008). In comparison, although
habitat loss and degradation affect a much
greater number of species, the rate at

which a species declines due to these
causes is usually much slower than is the
case with disease. There are a number of
strategies and mitigation measures that
can be adopted, such as the creation of
protected areas, to counter the threats of
habitat loss and degradation. By contrast,
there is no practical solution available as
yet for dealing with chytridiomycosis in

Figure 6. Major threats to amphibians.
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the wild; pathogens do not stop at the
boundaries of protected areas.

Birds

CURRENT STATUS

Birds are probably the best known taxonomic
group. Since 1988, the BirdLife Intemational
Partnership, working with a global network

of experts and organizations, including the
IUCN SSC bird Specialist Groups, has
conducted five comprehensive assessments
of birds, with the most recent assessment of
all 9,990 known species being completed in
2008. Less than one per cent of bird species
on the 2008 IUCN Red List have insufficient
information available to be able to assess
them beyond Data Deficient.

It is clear, however, that being well-studied
does not provide immunity from decline

and high extinction risk. More than one in
seven bird species (13.6%) are globally
threatened or Extinct, representing 1,360
species (Figure 7, Appendix 4). Of these,
134 species are Extinct, four species no
longer occur in the wild, and a further 15 are
Critically Endangered species flagged as
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Box 2. Summary of results for amphibians

e Nearly one-third (32%) of the world's amphibian species are known
to be threatened or Extinct, 43% are known not to be threatened,
and 25% have insufficient data to determine their threat status.

e As many as 159 amphibian species may already be Extinct. At
least 38 amphibian species are known to be Extinct, one is Extinct

e The largest numbers of threatened species occur in Latin American
countries such as Colombia (214), Mexico (211), and Ecuador
(171). The highest levels of threat, however, are in the Caribbean,

where more than 80% of amphibians are threatened or extinct in

92% in Haiti.

in the Wild, while at least another 120 species have not been

found in recent years and are ‘Possibly Extinct’.

e Atleast 42% of all species are declining in population, indicating
that the number of threatened species can be expected to rise
in the future. In contrast, less than one per cent of species show

population increases.

‘Possibly Extinct’, making a probable total of
1583 bird extinctions since the year 1500.

Although 8,564 bird species (85.7%)
currently are not considered threatened,
835 of these (8.4% of all known birds) are
Near Threatened; the remaining 7,729
species are Least Concemn.

the Dominican Republic, Cuba, and Jamaica, and a staggering

e Although habitat loss clearly poses the greatest threat to
amphibians, the fungal disease chytridiomycosis is seriously

strategies.

Examining the current population trends for
birds provides further confirmation that it

is not just the threatened birds that are at
risk as 40.3% of extant birds are recorded
to be declining. A further 44.4% of bird
species have stable populations and 6.2%
are increasing. The population trend for
9.1% of birds is unknown or uncertain.

The Philippine Eagle Pithecophaga jefferyi has an extremely small population as a result of rapid declines caused
by extensive deforestation. The species is listed as Critically Endangered. © Nigel Voaden

affecting an increasing number of species. Perhaps most
disturbing, many species are declining for unknown reasons,
complicating efforts to design and implement effective conservation

GEOGRAPHIC PATTERNS

Bird diversity

Birds occur in all regions of the world,
from the tropics to the poles. They also
occur in virtually every habitat, from the
lowest deserts to the highest mountains
(BirdLife International 2008a). Pattens of
bird diversity are driven by fundamental
biogeographic factors, with variety and
extent of different habitats being particularly
influential. For example, tropical forests are
especially rich in species, hence the very
high avian diversity found in the equatorial
regions (BirdLife International 2008b).

Not all bird species have been mapped
hence a global map of bird diversity is not
included here.

The highest numbers of bird species
occur in the Neotropical realm. This
concentration of high species richness can

Figure 7. IUCN Red List assessment for 9,990 bird
species.
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Rank Country '::g:?: sr
1 Colombia 1,799
2 Peru 1,772
3 Brazil 1,704
4 Ecuador 1,578
5 Indonesia 1,561
6 Bolivia 1,416
7 Venezuela 1,347
8 China 1,237
9 India 1,178

to | onao T bt |,
11 Mexico 1,077
e
13 Kenya 1,019
14 Myanmar 1,003
15 Argentina 993
16 Uganda 988
17 Sudan 919
18 Thailand 918
19 Panama 913
20 Angola 894

be seen by examining the 20 countries
with the highest number of birds (Table
5). Six of the richest seven countries

for birds are within South America, with

Table 5. Top twenty countries with the largest
number of bird species.

Colombia supporting the highest bird
diversity in the world. Eighteen per cent of
the world's bird species occur in Colombia
(1,799 species), closely followed by Peru
(1,772 species), Brazil (1,704 species)
and Ecuador (1,578 species). The other
regions with high bird species diversity

are Africa and Asia. Six of the top 20
countries in Table 5 are in Africa, with The
Democratic Republic of the Congo, Kenya
and the United Republic of Tanzania having
more than 1,000 bird species each. Within
Asia, Indonesia supports the highest bird
diversity (1,561 species), followed by
China (1,237 species) and India (1,178
species).

Geography of threatened bird species
The global distribution of threatened bird
species is shown in Figure 8. Nearly all
countries and territories of the world (97%)
hold one or more globally threatened
species, which are national priorities for
conservation action (BirdLife International
2008b). Regions that stand out as having
particularly high densities of threatened
species include the tropical Andes, Atlantic
Forests of Brazil, the eastern Himalayas,

eastern Madagascar, and the archipelagos
of Southeast Asia (BirdLife International
2008Db).

The majority of threatened birds (60%) are
single-country endemics (i.e., they occur
in only one country), and most of these
species have small ranges and small
population sizes (BirdLife International
2008d,e). Not all threatened birds have
restricted ranges: 14 threatened species
have ranges spanning more than 30
countries, including the Lesser Kestrel
Falco naumanni with a native range that
includes 96 countries in Europe, Asia and
Africa (BirdLife International 2008b). Hence
the political responsibility for conserving
threatened species rests both nationally
and, as a shared effort, internationally.

Table 6 lists the 20 countries with the
highest numbers of globally threatened
birds. Asia and South America emerge as
the regions with the highest numbers of
threatened bird species (nine of the top
twenty countries are within Asia, and five

are South American countries). The ten
countries with the most threatened avifauna
include seven of the most important in terms
of absolute numbers of birds, with Brazil and
Indonesia heading the list, holding 122 and

Figure 8. Global distribution of threatened birds. The red shades indicate terrestrial species and the blue shades indicate marine species.
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Number of
threatened
birds

1 Brazil 122

2 Indonesia 115
3 Peru 93
4 Colombia 86
5 China 85
6 India 76
7 United States 74
8 New Zealand 69
Ecuador 69

10 Philippines 67
1 Mexico 54
12 Russian Federation 51
13 Argentina 49
Australia 49

15 | Thailand 44
16 Malaysia 42
17 Myanmar 41
18 Tanzania, United Republic of 40
Japan 40

20 | Viet Nam 39

Table 6. Countries with the largest number of
threatened bird species.

115 threatened species respectively. These
two countries also support high numbers

of threatened endemic birds: Brazil has 71
and Indonesia has 67 threatened endemics
(see Appendix 12), which places a particular
responsibility on these countries to protect
these species.

In Table 6 only the number of threatened
species is given, and the number of Extinct
species has been excluded. This is to
highlight those countries that currently
have the greatest responsibility towards
protecting globally threatened bird species.

Combining the numbers of threatened
birds (Table 6) and the proportion of
threatened and Extinct birds in each
country (Table 7) highlights those countries
that are most severely affected by declines
and losses of bird species.

Countries with the highest proportions

of threatened and Extinct birds include
territories with low overall avian diversity.
For example, French Polynesia, the Cook

Figure 9. Major habitat preferences of birds.
Occurrence in marginal habitats is included here,
hence the number of species occurring in artificial
terrestrial landscapes is over-emphasized.

Islands, Saint Helena and Pitcaim all have
fewer than 100 bird species, but very

high percentages of their national avifauna
are either globally threatened or already
Extinct (more than 40% for each country).
Another striking feature of Table 7 is the
heavy dominance of oceanic islands with
high percentages of threatened and Extinct
species. The majority (88%) of known bird
extinctions since the year 1500 have been
on islands (Butchart et al. 2006), often

as a result of introduced invasive species
such as cats, rats and goats, which

either preyed upon the native birds or
degraded their habitat (BirdLife International
2008c). The extinction rate on islands now
appears to be slowing thanks to ongoing
efforts to eradicate established invasive
alien species and to control species
introductions on islands and conservation
efforts to improve the status of native island
species (BirdLife International 2008d).

HABITAT PREFERENCES
A summary of the most important habitats
for birds is shown in Figure 9.

Birds occur in all major habitat types, and
although some species may use a range
of different habitats, many species are
specialist to just one. Forests are the most
important habitat, supporting 75% of all
bird species, with tropical and subtropical
forests being the richest bird habitats.
Grasslands, savanna and inland wetlands
are all important habitats for birds, each
supporting about 20% of species, while
shrublands support 39% of birds. Around
45% of birds are found in ‘artificial’ habitats
(those that have been modified by humans,
such as agricultural land), hence although
birds appear to be more adaptable

% threatened

Rank Country & Extinct
1 French Polynesia 47.8
2 Cook Islands 44.4
3 | Saint Helena 42.2
4 Pitcairn 41.7
5 Norfolk Island 39.6
6 Mauritius 38.9
7 | Meonald lands 885

New Zealand 38.0

Niue 33.3
10 | Réunion 291
1 | S
2 [gse e s
13 | Wallis and Futuna 25.7
14 | American Samoa 19.5
15 | Samoa 16.6
16 | Madagascar 14.8
17 | Antarctica 14.7
18 | Kiribati 13.5
19 [ Guam 131
20 | New Caledonia 124

Note: only countries with 10 or more species are included.

Table 7. Countries with the highest percentage of
threatened and Extinct birds.

or tolerant to such disturbance than
amphibians or mammals, the importance
of these habitats is low for a substantial
proportion of these species.

Wetlands are very important habitats for
the many waterbird species that tend to
congregate in these areas in particular
seasons for feeding and nesting, often
regularly returning to the same site year
after year. An example of one such habitat
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Note that the threats analysis presented here is not directly comparable to the analyses for amphibians and mammeals presented in Figures 6 and 15 respectively. The threats to birds
have been recorded using a new threats classification scheme that was recently adopted by IUCN (Salafsky et al. 2008). Under this new scheme the relative importance of threats is
determined using an impact coding scheme, and the affects (or stresses) of the direct threats on the species are coded separately.

Figure 10. Main threats (a) and stresses (b) affecting globally threatened bird species worldwide (modified from BirdLife International 2008a).

is Lake Natron in the United Republic

of Tanzania, where around 2.5 million
individuals (75% of the global population)
of Lesser Flamingo Phoeniconaias minor
return each year to nest (Koenig 2006,
BirdLife International 2008a).

THREATS

The threats leading to population declines
in birds are many and varied (Figure

10a; BirdLife International 2008a): but
agriculture, logging and invasive species
are the most severe, respectively affecting
1,065 (87%), 668 (55%) and 625 (51%)
globally threatened species. These threats
affect bird populations in a range of ways
(referred to in Figure 10b as the stresses),
the commonest being habitat destruction
and degradation, which affect 1,146 (93%)
threatened species.

Humans are responsible for most of the
threats to birds. Expanding and intensifying
agriculture and forestry, the biggest
problems, cause habitat destruction,

degradation and fragmentation. Fisheries
degrade the marine environment and kill
seabirds through incidental bycatch. The
spread of invasive alien species, pollution
and overexploitation of wild birds are also
major threats. In the long term, human-
induced climate change may be the most
serious threat of all (BirdLife Intemational
2008a).

Mammals

CURRENT STATUS

The mammal data on the 2008 IUCN
Red List includes 5,488 species, 412
subspecies and 21 subpopulations. The
primary focus of the current assessment,
and hence this analysis, is at the species
level. This is the second time that all
mammals have been assessed, the first
being in 1996 (Baillie and Groombridge
1996).

Nearly one-quarter of species (22%) are
globally threatened or Extinct, representing

1,219 species (Figure 11, Appendix 4).
Seventy-six of the 1,219 species are
considered to be Extinct (EX), two are
Extinct in the Wild (EW), and a further 29
are flagged as ‘Possibly Extinct’, making a
total of 107 mammal extinctions since the
year 1500.

Although 3,433 mammal species (63%)
are not considered to be threatened at
present, 323 of these (6% of all known
mammals) are listed as Near Threatened
(NT); the remaining 3,110 species are
listed as Least Concemn (LC).

Documenting population trends is a key
part of assessing the status of species.
LLooking at current population trends in the
extant mammal species, 30% are recorded
to be decreasing. In contrast 25% of
species are said to be stable and only
1.5% are increasing. Trend information is
not available for 44% of species, hence the
percentage of species in decline may be
significantly higher.

Box 3. Summary of results for birds

e Birds are the best-known group of species, with less than 1%
having insufficient data to determine their threat status. More than
one in seven (14%) bird species are globally threatened or Extinct,
86% are not threatened.

e At least 134 birds have become Extinct since the year 1600, four
species have become Extinct in the Wild, and a further 15 species
are ‘Possibly Extinct'.

e The highest numbers of bird species are found in South America,
with Colombia supporting 18% of the world’s birds (1,799 species).
Africa and Asia are the next most diverse regions for bird species.
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® 97% of the world's countries hold at least one globally threatened
bird species. The highest numbers of threatened birds occur in Brazil
(122 threatened species) and Indonesia (115 threatened species).

e Although they are much less diverse than tropical countries on the
continents, oceanic island nations hold the highest proportions
of threatened and extinct species. The majority (88%) of known
extinctions since the year 1500 have been on islands.

e Agriculture, logging and invasive species are the most severe
threats driving bird species towards extinction. The most common
stress affecting bird populations is habitat loss and degradation.
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Figure 11. IUCN Red List assessment for 5,488
mammal species.

There was insufficient information available
to assess the status of 836 species (15%)
hence these are listed as Data Deficient
(DD). While a number of these DD listings
are due to taxonomic uncertaintities, in
many cases they are due to inadequate
information on population size, trends,
distribution and/or threats. Most (80%) of
the Data Deficient mammals occur in the
tropics and 69% are bats and rodents

which are hard to catch because of their
nocturmnal habits and difficult to identify.

GEOGRAPHIC PATTERNS

Mammalian diversity

Mammal species are found all across the
globe, with the exception of the land mass
of Antarctica. The global pattem of land and
marine mammal diversity is shown in Figure
12. Regions with high diversity are clearly
visible as darker patches on the global
map. For land species, these regions are
found in Mesoamerica and tropical South
America, sub-Saharan Africa and South and
Southeast Asia. Marine mammals occur
throughout the world's oceans but peaks

in diversity are found along all continental
coastlines, as well as Japan, New Zealand,
the Caribbean Sea, and the southem Indian

Ocean and the ocean west of Mesoamerica.

Looking at mammal diversity from a country
perspective (Table 8), the country with

the highest number of mammal species

is Indonesia, with 670 species. Close
behind is Brazil with 648 species; China
(651) and Mexico (523) are the only

other two countries with more than 500
native mammal species. Four of the top

six countries, and seven of the top 20

countries are in Mesoamerica or tropical
South America. Although a large part of
sub-Saharan Africa is very rich in mammal
diversity, only five African countries appear
in Table 8, and only two of these are among
the ten most diverse. However, many of the
African countries in this mammal-rich region
have a relatively small land area compared
with other mammal rich countries on other
continents (for example, Brazil, China and
Mexico), so the diversity of Kenya with

376 mammals is impressive when its total
area is taken into account. There are five
Asian countries in Table 8, three of which
are among the ten most diverse countries.
Indonesia’s place at the top of the list is
unlikely to be challenged as there are
undoubtedly many more species remaining
1o be described in this megadiverse country.

The United States is highly ranked in
seventh place, but in years to come as
survey efforts increase, currently less well-
surveyed countries such as The Democratic
Republic of the Congo may be expected to
overtake the United States in the rankings.

Geography of threatened mammal species
The global distribution of threatened land
and marine mammals is shown in Figure
13. Compared with the distribution of

Figure 12. Global diversity of mammal species. Brown shades indicate terrestrial species and blue shades marine species.
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Rank Country ';‘#:::;;IZ :
1 Indonesia 670
2 Brazil 648
3 China 551
4 Mexico 523
5 Peru 467
6 Colombia 442
7 United States 440
N
9 India 412

10 |[Kenya 376
11 Argentina 374
12 | Ecuador 372
13 | Bolivia 363

Venezuela 363
15 | Tanzania 359
16 | Australia 349
17 | Malaysia 336
18 | Cameroon 335
19 |[Uganda 319
20 | Thailand 311

Table 8. Top twenty countries with the largest
number of mammal species.

all mammal species, there are some
similarities and some striking differences.
Most noticeably, the density of threatened

mammals in Southeast Asia is much higher
than anywhere else. Most of these species
are threatened by over-utilization (e.g.,
hunting) and habitat loss.

Other regions that have a high number of
threatened species include: the Westemn
Ghats in southermn India, Sri Lanka, the
Cameroonian Highlands in West Africa,
the Albertine Rift in central Africa, parts of
Madagascar, and the tropical Andes. The
major threat to species in these regions is
habitat loss.

For marine mammals, concentrations of
threatened species are found in Southeast
Asia as well as the North Atlantic and North
Pacific.

The 20 countries with the highest number
of threatened mammal species are listed in
Table 9. These countries have a particularly
great responsibility for protecting the
world’s threatened mammals. Indonesia
again is at the top of the list with 183
species, many more than the second
country on the list, Mexico, with 100
species. Interestingly, there are now

ten Asian countries in the top 20 list for
threatened mammals, and these countries
all rank higher for the number of threatened

species than they do for their species
diversity, with the exception of China. In
contrast, the African and South American
countries have mostly dropped down the
rankings when comparing the number of
threatened species with overall species
diversity. Madagascar has risen from
being outside of the top twenty countries
for diversity, to being number seven in
the rankings for the number of threatened
species.

In Table 9 only the number of threatened
species is given, and the number of Extinct
species has been excluded. This is to
highlight those countries that currently
have the greatest responsibility towards
protecting globally threatened mammals.

In Table 10 the countries with the highest
percentage of threatened and Extinct
mammals are listed. This list of countries

is very different to the list of the number of
threatened species (Table 9), as well as the
list of countries with the highest diversity of
mammals (Table 8).

The top three countries for the highest
percentage of threatened and Extinct
mammals are all islands in the southwest
Indian Ocean. Island nations dominate

Figure 13. Global distribution of threatened mammals. Red shades indicate terrestrial species and blue shades marine species.
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The Fishing Cat Prionailurus viverrinus is an Asian species found mainly in wetland habitats. In 2008, this species moved up from Vulnerable to Endangered because of
the severe decline throughout much of its range over the last ten years. Over 45% of protected wetlands in Southeast Asia are now considered threatened. In addition,
clearance of coastal mangroves over the past decade has been rapid. © Mathieu Ourioux

this list, and there are actually only three
mainland countries listed in the top twenty.
This is a stark reminder of the inherent
vulnerability of small range island endemic
species to threatening processes. For
most of these species, habitat loss is

the most important threat, but invasive
species are also having a significant impact
and have in some instances led to rapid
extinctions. Not surprisingly, Indonesia,
ranked first for diversity as well as the
number of threatened species, is still within
the top 20 for percentage of threatened
Species.

HABITAT PREFERENCES
A summary of the most important habitats
for mammals is shown in Figure 14,

For terrestrial mammals by far the most
common habitat is forest. Shrublands and
grasslands are the next most favoured
natural habitats. Notably rocky areas

and caves are quite common habitat
preferences too, especially for bats. The
least favoured habitats are those that are
arid or semi-arid. Interestingly, aimost
1,500 species occur in disturbed or
artificial (human created) habitats. This
apparent tolerance of disturbance and
adaptation to human-created habitats does

Table 9. Countries with the most threatened mammal
species.

Number of

Table 10. Countries with the highest percentage of
threatened (including Extinct) mammals.

% threatened

Country threatened el & Extinct
mammals .
1 Mauritius 63.6
1 Indonesia 183 .
2 Réunion 42.9
2 Mexico 100
3 Seychelles 38.5
3 India 9 4 Vanuatu 33.3
4 |Bred 82 5 |Cuba 30.8
5 China 74 6 Madagascar 28.9
6 | Malaysia 70 7 | Dominican Republic 28.6
7 Madagascar 62 Haiti 28.6
8 Australia 57 9 Bhutan 28.3
Thailand 57 10 | Solomon Islands 27.8
10 | Viet Nam 54 Faroe Islands 27.8
11 Peru 53 12 | Indonesia 27.5
12 Colombia 52 13 | New Caledonia 27.3
Lao People’s 14 | SriLanka 25.6
13 . . 46
Democratic Republic -
15 | Brunei Darussalam 25.4
14 Myanmar 45
16 Micronesia, Federated 5.0
15 Ecuador 43 States of ’
16 Papua New Guinea 4 Bahrain 25.0
Cameroon 41 18 | Bangladesh 24.3
18 | Philippines 39 19 |India 233
19 Cambodia 37 20 Montserrat 23.1
United States s7 Note: only countries with 10 or more species are included.
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Figure 14. Habitat preferences of mammals: (a) terrestrial habitats, and (b) aquatic habitats.

not necessarily guarantee that a species
will not be threatened; even though the
impact of habitat loss may be lessened,
some of these species are still being
heavily impacted by utilization.

For aquatic species, the most common
habitat is natural wetlands (mostly inland
systems). Only 134 mammal species

are recorded to occur in the marine
environment and unsurprisingly occur in

all the major marine habitats except for the
deep benthic zone.

THREATS

A summary of the numbers of mammal
species affected by each threatening
process is shown in Figure 15, By far

the most significant threat to mammals

is habitat loss with over 2,000 species
(45% of which are listed as threatened)
being negatively impacted. The second
most important threat is utilization (primarily
for food or medicine), with almost 1,000

species (60% threatened) affected,
especially in Asia. The impact of invasive
species is probably a little underestimated
as only threats to extant species are
included here, and a significant proportion
of species now considered Extinct were
driven to extinction by invasive species.

Plants

The 2008 IUCN Red List includes
assessments for 12,055 species of plants,
8,457 of which are listed as threatened.
However, as only about 4% of the
estimated 298,506 described plant species
have been assessed, it is not possible to
say that based on The IUCN Red List that
3% of the world's flora is threatened.

Since the plant and animal Red Lists were
combined in the 2000 IUCN Red List

of Threatened Species™ the number of
plant assessments on the Red List has
increased very slowly compared to other

Figure 15. Major threats to mammals.
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taxonomic groups. Of the 12,065 plants
evaluated, 70% are listed as threatened
(Table 1). This partially reflects a bias
amongst the botanical community to focus
primarily on the threatened species, but
there is also a tendency to not report on
the species that have been assessed as
Least Concemn. The focus on threatened

Box 4. Summary of results for

mammals

e Nearly one-quarter (22%) of the world's
mammal species are known to be
globally threatened or Extinct, 63% are
known to not be threatened, and 15%
have insufficient data to determine their
threat status.

e There are 76 mammals which have gone
Extinct since 1600, two are Extinct in the
Wild and 29 are ‘Possibly Extinct’.

e The most diverse country for mammals
is Indonesia (670), followed closely by
Brazil (648). China (551) and Mexico
(5623) are the only other two other
countries with more than 500 species.

e The country with by far the most
threatened species is Indonesia (184).
Mexico is the only other country in triple
figures with 100 threatened species.
Half of the top 20 countries for numbers
of threatened species are in Asia; for
example, India (96), China (74) and
Malaysia (70). However, the highest
levels of threat are found in island
nations, and in particular the top three
are islands or island groups in the Indian
Ocean: Mauritius (64 %), Réunion (43 %)
and the Seychelles (39%).

e Habitat loss, affecting over 2,000 mammal
Species, is the greatest threat globally.
The second greatest threat is utilization
which is affecting almost 1,000 mammal
species, especially those in Asia.
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i .
Lions Panthera leo in South Africa. The population of this Vulnerable species is declining, mainly because of retaliatory or pre-emptive killing by humans to protect life and
livestock from this top predator. © Troy Inman

species is clearly illustrated by the List of Threatened Trees (Oldfield et al. List (7,977 species), 5,643 of which are
assessments of bryophytes (mosses, 1998). That bias has been reduced listed as threatened.

liverworts and hormworts), where the slightly through the inclusion of non-tree

subset of 95 species was specifically assessments. However, the trees still form Many of the recent plant assessments

chosen in order to “provide the public with 66% of the plants on the 2008 IUCN Red are now introducing a geographic bias
general information as to which bryophytes
are threatened with extinction” (Tan et

al. 2000). The same is partly true of the
assessments for ferns and fern allies
(includes club mosses, spike mosses,
quillworts and true ferns); in this case,

the 211 species assessed (although only
1% of the species) represent a widely
distributed geographic sample and so
might be more representative of the threats
faced by this plant group, but it would

be misleading to extrapolate from these
results to the whole group.

A strong bias in the plant assessments
in the 2000 IUCN Red List was towards
threatened tree species because of the
inclusion of the 7,388 species (includes
species in all categories from Data
Deficient to Extinct) listed in The World

The Endangered Premnanthes amibilis is endemic

to the island of Soqotra (Yemen). It has a very small
range, being restricted to a very specific part of the
island where precipitation and mists are caught from
monsoons. The trend for lower rainfall in the region is
a particular threat to this plant. © Anthony Miller
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as they are single country or sub-country
endemics (e.g., Cameroon, China,
Ecuador, Madagascar, Mauritius, Namibia,
Saint Helena, South Africa, Yemen
(Sogotra), and the United States (Hawaii)).

The seemingly very large figure of 8,457
threatened plant species is proportionally
very small relative to the total number

of described plant species worldwide
(Table 1). The proportion threatened

is even smaller if the higher estimate

for the number of described plants is
used (422,127 as opposed to 298,506
species; see Appendix 3). It is therefore
premature at this stage to attempt any
detailed analysis of the plants as the low
numbers assessed and the strong biases
towards trees and certain geographic
areas misrepresents the overall picture for
plants. For further details on the numbers
of plants in each category, see Table 1
and the detailed order and family resullts in
Appendices 5 and 7.

STATUS OF CONIFERS AND CYCADS

Despite the low numbers of plant
assessments and the biases in these,
some trends are evident. Two classes
of plants have been fully assessed,
namely the cycads and the conifers.
Whether these gymnosperm groups are
representative of what is happening to
plants generally is doubtful. However,
both are relatively ancient lineages and
clearly illustrate very different threats and
trends (Figures 1, 16a and 16b). Although
there is not a major difference between
the numbers of threatened conifers and
cycads (172 and 150 respectively), the

proportion of cycads that are threatened
is considerably higher. For the conifers,
28% are listed as threatened (21 Ciritically
Endangered, 54 Endangered and 97
Vulnerable). For cycads, 52% are listed
as threatened (45 Critically Endangered,
40 Endangered and 65 Vulnerable). In
addition, a further 23% of cycad species
are considered Near Threatened.

At present the cycads are the most
threatened plant group known, and are
the most threatened taxonomic group on
the Red List. The cycads in particular are
a unique lineage of plants that survived

the last major extinction event and many
species are now facing imminent extinction
in the wild as a direct result of human
activities.

GEOGRAPHIC PATTERNS IN CONIFERS

AND CYCADS

The conifers although, in many respects,

a relictual group, are widely distributed
across the globe (Farjon and Page 1999).
They form the dominant elements in aimost
all of the world’s temperate rainforests, but
are most notable in the high latitude boreal
regions of Europe, Asia and North America
where conifer forests cover vast areas. The
major gaps in distribution are large areas

in Africa and South America, the arid parts
of Asia and Australia, and the Arctic and
Antarctica.

The geographic patterns described here
are the result of a preliminary analysis. The
cycad distribution maps are not finalized
and mapping of the conifer distribution
ranges has not yet started, hence global

Figure 16. Red List assessment for (a) all known conifers (620 species), and (b) all known cycads (289 species).
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maps of diversity and distribution of
threatened species for these two groups
are not included here.

Examination of the countries with highest
diversity of conifers and highest numbers
of threatened species reveals several
conifer ‘hotspots’ (Table 11). North America
has 98 conifer species, with a particular
concentration of threatened species in
California (United States). Mesoamerica
has a rich diversity of conifers (83 species),
with most of the diversity and threatened
species occurring in Mexico (80 species,
16 threatened). South America on the
other hand is relatively species-poor

with only 36 species - Guatemala has

the highest diversity (18 species, 5
threatened) and Argentina the highest
number of threatened conifers (11 species,
7 threatened). Oceania has the second
highest number of conifers of any region
(142 species) with Australia (39 species,
10 threatened) and New Caledonia (45
species, 17 threatened) being the main
centres of richness. The main areas for
conifer richness are in Asia, particularly the
mountainous regions of western China and

Table 11. Top twenty countries with the most conifer
species and number of threatened conifers in each.

Namberer Number of
Rank Country conifers threa_tened
conifers

1 China 130 34

2 | United States 98 14

3 [ Mexico 80 16

4 | Indonesia 54 6

5 | New Caledonia 45 17

6 Malaysia 44 15

7 | Australia 39 10
Japan 39 5

9 |Canada 34 1

11 | India 29 3
E:(?Z:’zrt]ion 29 0

13 | Viet Nam 27 13

14 Z?Iéﬁirr]]é Province o6 10

15 | Philippines 21 5

16 | Greece 20 0

17 | New Zealand 19 1
Turkey 19 0

19 | Guatemala 18 5
Myanmar 18 4
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Number Number of
Rank Country of threatened
cycads cycads
- 1 Australia 69 18
= 2 |Mexico 44 38
3 South Africa 38 24
4 Viet Nam 25 16
5 China 20 12
6 Colombia 18 9
7 Mozambique 14 10
8 Panama 12 3
9 Swaziland 10 8
10 | Guatemala 9 7
Peru 9 6
Thailand 9 5
Congo, The
13 | Democratic 7 2
Republic of the
Cuba 7 1
Indonesia 7 0
16 Papua New 6 0
The native range of the Vulnerable Monkey Puzzle tree Araucaria araucana is from the Coastal Cordillera of Guinea
Chile to the Andes in Argentina. The wood from this conifer is very resistant, making it an attractive material Tanzania,
for building construction and furniture. Populations have declined and become severely fragmented. © Peter United Republic 6 2
Hollingsworth of
18 |India 5 2
Kenya 5 1
the neighbouring areas in Myanmar and direct exploitation through logging Philippines 5 1

India; China alone has 130 species 34
of which are threatened. Other countries
in Asia with high conifer diversity include
Indonesia (54 species, 6 threatened),
Malaysia (44 species, 15 threatened) and
Japan (39 species, 5 threatened).

The distribution of cycads is much more
restricted and patchy than the conifers
with all species being confined to the
tropical and sub-tropical parts of the world
(Donaldson 2003). A few countries stand
out as critical centres of cycad diversity
(Table 12), notably Australia (69 species,
18 threatened), Mexico (44 species, 38
threatened), South Africa (38 species, 24
threatened), Viet Nam (25 species, 16
threatened) and China (20 species, 12
threatened). Together these five countries
account for 68% of the world’s cycads.

THREATS TO CONIFERS AND CYCADS

The conifer and cycad assessments are
not yet fully documented, hence a detailed
analysis of their threats is not possible. But
it is possible to draw some generalities
about the threats.

Conifers are mostly constituents or
dominants of forests, hence factors that
negatively influence forests also threaten
conifer species. These factors include:

operations, particularly in the coastal
forests of the Pacific Rim; uncontrolled
forest fires and subsequent grazing of
seedlings and saplings by domestic
animals or introduced wild animals;
conversion of forest ecosystems to
pasture, arable land and human habitation;
exploitation of conifers for non-timber
resources e.g., resin, edible seeds and
medicines; and destruction or disturbance
of forests by large scale mining or
hydroelectric projects (Farjon and Page
1999).

The threatened cycad species generally
have small and declining populations and/
or small ranges and are frequently targeted
by collectors and/or impacted by habitat
loss and degradation. One exception is
Cycas micronesica, a relatively widespread
species on islands in the Pacific, which is
declining rapidly as a result of the spread
of an invasive species of scale (Aulacaspis
sp.); infections are fatal,

Are species becoming more
or less threatened with
extinction?

In those taxonomic groups about which
we know most, species are sliding ever
faster towards extinction. IUCN Red List
Indices (RLIs; see description in Vié et al.

Table 12. Top twenty countries with the most cycad
species and number of threatened cycads in each.

this volume) show that trends in extinction
risk are negative for birds, mammals,
amphibians and reef-building corals (Figure
17). Although successful conservation
interventions have improved the status

of some species (Box 5), many more

are moving closer towards extinction, as
measured by their categories of extinction
risk on The IUCN Red List.

The groups vary in their overall level of
threat; for example, amphibians have a
higher proportion of species threatened
(i.e., lower RLI values) than mammals

or birds. Groups also vary in their rate

of deterioration, with the rapid declines
in reef-building corals since 1996 being
driven primarily by the worldwide coral-
bleaching events in 1998 (Polidoro et

al. this volume, Carpenter et al. 2008).
Whereas the RLI for birds shows that
there has been a steady and continuing
deterioration in the status of the world’'s
birds between 1988 and 2008. Over these
20 years, 225 bird species have been
uplisted to a higher category of threat
because of genuine changes in status,
compared 1o just 32 species downlisted.
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Figure 17. Red List Index of species survival for

1.00 — ’é/li?drgmals corals, birds, mammals and amphibians, showing
N ' . « o e« Amphibians the proportion of species expected to remain extant
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What are the geographic patterns in
declines?

Species are deteriorating in status
worldwide, but some regions have
undergone steeper declines and have
more threatened faunas (Figure 18). The
Indomalayan realm showed rapid declines
in birds and mammals, driven by the rapid
increases in the rate of deforestation during
the 1990s, particularly in the Sundaic
lowlands, combined for mammals with
high rates of hunting, particularly among
medium- 1o large-bodied species.
Amphibians are also highly threatened

in the Indomalayan realm. Birds in the
QOceania realm are substantially more
threatened (with lower RLI values) than in
other realms, largely owing to the impacts
of invasive alien species. Amphibians are
most threatened in the Neotropical realm,
in particular owing to chytridiomycosis.

A downwards trend in the graph line (i.e.,
decreasing RLI values) means that the
expected rate of species extinctions is
increasing i.e. that the rate of biodiversity
loss is increasing. A horizontal graph line
(i.e., unchanging RLI values) means that
the expected rate of species extinctions is

Figure 18. Red List Index of species survival for (a)
amphibians, (b) birds, and (c) mammals in different
biogeographic realms, showing the proportion of
species expected to remain extant in the near future
without additional conservation action. An RLI value
of 1.0 equates to all species being categorized as
Least Concern, and hence that none are expected

to go Extinct in the near future. An RLI value of zero
indicates that all species have gone Extinct. (Number
of non-Data Deficient amphibian/bird/mammal
species = 8395/1,706/776 Palearctic; 746/2,210/1,045
Afrotropical; 692/2,144/823 Indomalayan;
307/991/471 Nearctic, 2,187/3,972/1,335
Neotropical; 1,765 Australasian birds; 316 Oceania
birds; totals for Australasia and Oceania are combined
for amphibians/mammals = 384/692 species, data for
amphibians are preliminary).
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unchanged. An upward trend in the graph
line (i.e., increasing RLI values) means that
there is a decrease in expected future rate
of species extinctions (i.e., a reduction in
the rate of biodiversity loss).

While the RLI'is not very sensitive to
small-scale changes in the status of

population trend-based indicators may be.

Species loss and human
health

The 2008 IUCN Red List clearly shows that
many species are under threat of extinction
mainly as a direct or indirect result of human
activities. But why should humans be
concemed about this and why should we
invest ime and money on saving species”?
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Figure 19. Proportion of all known birds, mammals and amphibians by threat status (i.e., threatened, not threatened and Data Deficient) and used for food and medicine (a);
and a comparison of threat status of species used for food and medicine against threat status for those species not used in this way (b).

For as long as humans have existed we
have used the species around us for our
own survival and development. Even today,
with vast numbers of people living in towns
and cities, seemingly far removed from
nature, we still need plants and animals

for our food, materials, and medicines,

as well as for recreation and inspiration

for everything from the sciences to the
arts. In the developing countries, where
wild animal and plant species can make

a significant contribution to human diets
and healthcare, maintaining a healthy
biodiversity is of particular importance.

Biodiversity for food and medicine
[tis estimated that 50,000 to 70,000 plant
species are used for traditional and modem
medicine (Schippmann et al. 2006). These
Species are vital to traditional healthcare
systems in less-developed countries.

For example, in some Asian and African
countries, up to 80% of the population
depends on traditional medicine for primary
health care (World Health Organization
2008). Medicinal plants are also increasingly
recognized as effective alternative
treatments in developed countries. Herbal
treatments, for instance, are highly lucrative
in the international marketplace. Annual

Baskets of frog skins from a market in Thailand. At
least 218 amphibians are currently used for human
consumption, although in some cases such use does
not always represent the major threat to the species.
© Peter Paul van Dijk/Conservation International

revenues for herbal treatments in Western
Europe reached US$ 5 billion in 2003—
2004; in China, sales totalled US$ 14 billion
in 2005; and herbal medicine revenue in
Brazil was US$ 160 million in 2007 (World
Health Organization 2008).

Figure 19 shows the proportions of birds,
mammals and amphibians used for food
and medicine and compares threatened and
non threatened species that are utilized in
this way against species that are not utilized.

Figure 19a indicates that 14% of the world's
birds are used for food and/or medicine
although this is probably an underestimate. It

is difficult to know how many individual birds
are used, but it is estimated that between
half a billion and one bilion songbirds are
hunted each year in Europe alone, for sport
and food (BirdLife International 2008f). Forty-
five bird species are known to be used for
medicinal purposes. More than a fifth (22%)
of mammals, and 4% of amphibian species
are used for food and/or medicine (Figure
19a). Although the proportion of amphibians
known to be utilized in this way is smal,

this represents 218 species used for food
(ranging from local and national use to the
extensive intemational trade in frog legs) and
75 species used for medicine. At least 212
amphibians are used for subsistence food,
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but the diversity of species consumed is
probably under-recorded and further studies
will almost certainly reveal additional species
not previously identified as being used in
this way (Stuart et al. 2008). Amphibians
have long been recognized for their value

in traditional medicines and they are stil
collected for this purpose today. The potential
value of amphibians to modem medicine

is coming under increasing scientific study,
with their diverse skin secretions being of
particular interest (Stuart et al. 2008).

Threat status of species used for
food and medicine

Figure 190 shows the proportions of
threatened species within those bird,
mammal and amphibian species that are
used for food and medicine. Athough 12%
of all bird species are globally threatened with
extinction (Table 1), a larger proportion (23%)
of those species used for food and medicine
are threatened. Mammals show a similar
pattemn: 21% of all species are known to be
threatened (Table 1), but 36% of the species
used for food and medicine are threatened.
For amphibians, there is little difference
between the proportion of threatened
species within all known species (30%) (Table
1) and the proportion of species used for
food and medicine that are threatened (28%).
Many of the wild species used for food and
medicine are threatened, some due to over-
exploitation, some to different pressures such
as habitat loss, and for others a combination
of factors. Regardiess of the causes, the
diminishing availability of these resources
threatens the health and well-being of the
people who depend on them directly for food
and medicine, and on wild collection as a
source of income.
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Trends in status of biodiversity for
food and medicine

The RLU for birds used for food and medicine
(Figure 20a) indicates that these species
are more threatened than those that are not
utilized in this way and that the conservation
status of these species is also deteriorating
at a slightly greater rate. The RLI for
mammals shows a similar pattem (Figure
200). In contrast to the birds and mammals,
amphibians used for food and medicine
appear overall to be less threatened than
amphibians not used for these purposes
(Figure 20c). However, the conservation
status of these species is declining more
rapidly than that of amphibian species not
used for food and medicine.

At present, insufficient data are available

to produce a meaningful Red List Index
(RLI) for medicinal plants; only 109 species
(0.7%) of medicinal plants have Red List
assessments available for the years 1997
and 2008. Hence an analysis of these
species is not included here.

The 2008 IUCN Red List -
Good News or Bad?

The overwhelming message from the
results presented in this chapter and

in other chapters in this volume is that
the world is losing species and that the
rate of loss appears to be accelerating

in many taxonomic groups (Box 6). The
number of threatened species grows with
each update of the Red List. Although
this growth is to a large degree the

result of increased taxonomic coverage,
the downward Red List Index trends
calculated for those groups that have been
completely assessed clearly indicate that

the rate of biodiversity loss is increasing.
Even a simple examination of the 223
species which changed status in 2008

for genuine reasons (i.e., become less
threatened due to conservation efforts or
become more threatened due to ongoing
or increased threats), shows that while only
40 of these were species that became
less threatened, 183 were listed in a higher
category of threat (Appendix 12).

The 40 species that showed improved
conservation status in 2008 do provide a
glimmer of hope. Conservation actions are
being taken for many species around the
world. These range from species-specific
actions to broad changes in national,
regional or global policies. Measuring

the efficacy of these actions in relation

to individual threatened species is just
Peginning. But there are many case
studies which show that well-focussed and
concerted species-centred actions can
succeed in reducing threats and improving
the conservation status of species and
their habitats (Box 5).

Thirty-seven of the recorded improvements
in status in 2008 were for mammals,

most if not all of these the result of direct
conservation interventions. It is estimated
that 16 bird species would have gone
Extinct between 1994 and 2004 were it not
for conservation programmes that tackled
their threats, reduced rates of population
decline and/or increased population sizes
(Butchart et al. 2006b). In addition, during
this 10-year period, 49 Ciritically Endangered
bird species (28%) benefited from
conservation action such that they declined
less severely or even improved in status.
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Box 5. Success stories show that conservation can work, but more is needed

There are also many examples of
constructive policy responses, some

of which are beginning to address the
underlying causes of threat (see Vié et al.
this volume). The analyses of threats in
this chapter, however, show that there is
a need to monitor threats very carefully,
especially new emerging threats like
diseases and climate change which can
very rapidly have a marked impact. The
new emerging threats are often hard to
detect and address because of several
factors operating in synergy.

[tis clear that conservation actions do

work; but to mitigate the extinction crisis
much more needs to e done, and quickly.
Conservation efforts need to be focussed
and should make full and better use of the
constantly improving information provided by
The IUCN Red List of Threatened Species™.
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e Not all species groups are equally threatened, but the proportion
of species threatened is substantial in all groups that have been
comprehensively assessed so far;

* Habitat loss (resulting in particular from agriculture, logging and
residential and commercial development) remains the primary
threat to most species, with over-exploitation and the impact of
invasive alien species being additional significant threats;

e Assessing the conservation status of the most species-rich and
less well-known groups remains a significant challenge, but new
approaches are improving our understanding of the status, trends
and threats to biodiversity;

e The Red List Index (RLI) shows that all species groups assessed to
date are deteriorating in status: more species are slipping towards
extinction than are improving in status as a result of successful
conservation action;

The fastest rate of decline of the groups measured so far is seen in
the reef-building corals;

For those groups with longer term data, the declines started to be
documented over 20-30 years ago;

The RLI shows that at a global scale the 2010 Target has not
been met for the species groups we know most about: the risk of
biodiversity loss is increasing rather than decreasing;
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The Black-and-White Ruffed Lemur Varecia variegata
from Madagascar is Critically Endangered because
of habitat destruction and over-hunting; it is one of
the more expensive and desired meats. © Jean-
Christophe Vié

The RLI shows that species are deteriorating in status in all
biogeographic realms and ecosystems across the world;

For birds, declines have been particularly steep in the Indomalayan
and Oceania reaims, and in the marine ecosystem;

Among mammals, declines have also been most steep in the
Indomalayan realm, as a result of the combined effects of hunting
and habitat loss;

Amphibians are most threatened, and have deteriorated fastest,
in the Neotropical realm, in particular owing to chytridiomycosis;
terrestrial amphibians are more threatened than freshwater species;

Maintaining biodiversity is important to maintain a healthy human
population as many thousands of species are used by societies all
around the world for food and medicine;

The bird, mammal and amphibian species used by humans for food
and medicine are all showing declining trends in their conservation
status similar to or higher than for species that are not used. The
loss of these and other food and medicinal species could have a
significant impact on human health in some parts of the world;

Human use of plants and animals is not always the main threat to
the species used; habitat loss and degradation or combinations
of factors are often the drivers pushing these species towards
extinction.
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Freshwater biodiversity: a hidden resource under threat

William R.T. Darwall, Kevin G. Smith, David Allen, Mary B. Seddon, Gordon McGregor Reid,
Viola Clausnitzer and Vincent J. Kalkman

Biodiversity in hot water

While freshwater habitats cover less than
1% of the world's surface (Gleick 1996),
they provide a home for 7% (126,000
species) of the estimated 1.8 million
described species (Balian et al. 2008),
including a quarter of the estimated 60,000
vertebrates.

Freshwater ecosystems not only provide
habitat for the survival of their component

species but also enable the storage

and provision of clean water for human
use. They also provide many important
goods and services ranging from food
and building materials, to water filtration,
flood and erosion control, and are a critical
resource for the livelihoods of many of the
world’'s poorest communities (Millennium
Ecosystem Assessment 2005). For
example, tropical rivers and inland fisheries
have been valued globally at US $5.58

billion per year (Neiland and Béné 2008).
The goods and services provided by the
world's wetlands are valued at $70 billion
per year (Schuyt and Brander 2004) - a
figure equivalent to the GDP of some
countries ranked within the top third of the
world’s economies (World Bank 2008).

The high value and importance of
freshwater ecosystems is often overlooked
such that wetlands are frequently

Harvesting of gastropod snails, Cambodia. © Kong Kim Sreng
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Box 1: Pro-poor conservation in wetlands

IUCN has produced a toolkit (Springate-Baginski et al. 2009) that will
assist in wetland conservation and development decision-making. It
provides an assessment approach that ensures the links between
biodiversity, economics and livelihoods are captured, with a particular
focus on strengthening pro-poor approaches to wetland management.

The toolkit was developed through integrated assessments in
Cambodia’s Stung Treng Ramsar Site and on the Rufiji floodplain in
Tanzania. These wetlands are vital for the food security and nutrition
of local communities. In the case of Stung Treng, previous biodiversity
assessments had proposed total exclusion zones within the protected
area, where fishing and other activities of local communities would be
banned. The integrated assessment found that local communities,
including migrant settlers, the landless and those depending on fish
to provide daily nutrition, relied heavily on the natural resources from

considered as ‘wastelands'’ ripe for
conversion to alternative uses. As a result,
many wetlands have been drained and
converted for ostensibly more ‘profitable’
uses; 60% of Europe’s wetlands have
already been lost (UNEFP/DEWA 2004)
through conversion to alternative use or
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simply through lack of conservation over
the last 50 to 100 years.

Globally, rapidly increasing human

populations are putting ever-greater
pressure on the goods and services
supplied by freshwater ecosystems.

within the proposed exclusion zones. The project’s results are already
helping to shape the management plan for the Stung Treng Ramsar
Site, supporting pro-poor wetland conservation and sustainable

use of the site’s resources to the benefit of both local livelihoods

and biodiversity. In the Rufiji, the assessment has provided a village
community with vital information on the full value of their wetland
resources, informing the development of their Village Environmental
Management Plan.

The toolkit is targeted at providing policy-relevant information on
individual wetland sites. Integrated assessments present the strongest
case for conserving wetlands and allow local people to defend their
livelihoods from developers. They can also act as an early waming
system, highlighting areas of potential conflict between conservation
and livelihoods.

The long-term survival of many wetland-
dependant species is therefore becoming
more precarious as wetlands are
increasingly exploited for human use. With
the number of people living in water-scarce
or water-stressed conditions projected to
rise from 745 million in 2005 to 3.2 billion
by 2025 (Population Action International
2006), it is therefore no surprise that global
development objectives are firmly focused
on the world’s freshwater supply crisis.
For example, the Millennium Development
Goals (MDGs) include targets for halving
the number of people without access to
clean drinking water and sanitation by
2015. However, if we are not careful, the
stage could be set for large-scale impacts
to freshwater biodiversity. In order to avoid
and mitigate major impacts to freshwater
species and ecosystems, information

on the status, distribution and value of
freshwater biodiversity is urgently needed
to inform the development planning
process.

Data on freshwater species often exist,
especially for the more developed
catchment areas, but they are frequently
widely dispersed in unpublished literature,
and are hence effectively inaccessible,
particularly in places where the greatest
increase in development is taking place.
Such data need to be easily and freely
accessible, with species distributions
available in a digital format, to enable

a full understanding of the impact of
developments on freshwater systems.

Girl selling fish at Stung Treng market, Cambodia.
© William Darwall
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Aponogeton distachyos. An edible aquatic plant native to the Western Cape in South Africa where it is used to prepare a local dish. It is listed as Least Concern.

© Craig Hilton-Taylor

The information also needs to be

more comprehensive (i.e., cover more
taxonomic groups), reliable, robust and
regularly updated. Without access to this
information, development projects will not
be able to mitigate or avoid actions that
may have major negative impacts upon
wetland biodiversity and the predominantly
poor communities dependant on wetland
resources.

Filling the information gap
IUCN is working with a number of partner
organisations to fill the information gap on
freshwater species by providing relevant
data in a format suitable for use within
development and conservation planning
processes. This is being accomplished
through conducting assessments of all
known species within the following priority
groups; freshwater fishes, freshwater
molluscs, dragonflies and damselflies,
crabs and selected aguatic plant families.

Figure 1. The state of progress in completion of
comprehensive regional assessments of the worlds’
freshwater fish species.

These groups were chosen because
they represent a wide range of trophic
levels and are amongst the better-known
species within freshwater ecosystems.
The biodiversity assessments collate
and make available information on each
species’ taxonomy, ecology, distribution,
conservation status (according to The
IUCN Red List Categories and Criteria),
use, and value to peoples’ livelihoods.
Given the wide range of ecological roles
encompassed within these five taxonomic

groups, the information collated provides
a useful indication of the overall status

of the associated wetland ecosystems.
Data on other species groups already
assessed through this process, for
example freshwater-dependent mammals,
amphibians and birds, are also used to
provide an increasingly informative picture
on the status of freshwater species.

A regional approach (e.g., focussing
on eastemn Africa or Europe) has been

I Complete W

Ongoing
Partially assessed
Not assessed

Source: IUCN
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adopted. This approach provides a
comprehensive picture of the status

of freshwater biodiversity in the region
concerned and enables IUCN to meet

the information needs of regional bodies

in the near term. At the same time the
work continues towards completion of the
longer term goal of globally comprehensive
assessments for each species group.
IUCN has so far completed freshwater
regional assessments for eastern Africa
(Darwall et al. 2005) and southemn Africa
(Darwall et al. 2009), and ongoing
assessments for the rest of Africa are to be
completed in 2009.

Global assessments for each taxonomic
group are ongoing and have been
completed for the amphibians (6,267
species; http://www.iucnredlist.org/
amphibians) and freshwater crabs (all 1,281
species; Collen et al. this volume). Figure

1 shows the progress towards achieving a
global assessment of all freshwater fishes;
in addition to the regional assessments
conducted for Africa, all known species

in Europe (Kottelat and Freyhof 2007;
Figure 2), Mongolia (Ocock et al. 20086),
the endemic species of Madagascar
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(IJUCN 2004), and the Mediterranean basin
(Smith and Darwall 2006) have now been
assessed. Assessments for freshwater
species in North America, Mexico, Indo-
Burma and South Asia are now underway.
Progress is also being made on the global
dragonfly assessment with over 40% of
the 5,680 dragonflies now assessed,

and projects to assess all species of
Europe and parts of Asia are underway. A
particular strong point in the progress of
the dragonfly assessment is the ongoing
development of a number of large species
distribution databases storing species point
locality data in particular for Africa, Europe,
Australia and large parts of Asia.

IUCN and Conservation Interational

have recently joined forces to assess the
estimated 27,394 freshwater species
included in the five species groups
mentioned above (Chambers et al. 2008;
Bogan 2008; Strong et al. 2008; Yeo et al.
2008; Kalkman et al. 2008; Lévéque et al.
2008). Of these, only 6,000 species have
so far been assessed on a global scale
and included in The 2008 IUCN Red List
of Threatened Species™ (Figure 3), leaving
over 21,000 species still to be assessed.

Figure 2. Species richness of freshwater fishes in
Europe.

An estimated 2,000 of these species

are currently in the assessment process
and should be included in the 2009 Red
List. The species still to be assessed are
not evenly distributed worldwide, with
major gaps including the two regions

with the greatest freshwater fish species
diversity, namely Asia and South America
(Lévéque et al. 2008). These regions
include some of the major river systems

of the world, many of which are subject

to substantial modifications (e.g. dam
construction and canalization) both in place
and planned. Species from many of the
world’'s most extensive and species-rich
wetland systems such as the Pantanal,
the Mesopotamian marshes, the floodplain
marshes of the Brahamaputra, and the
Mekong Delta are yet to be assessed.

Results

The information collated through
comprehensive regional assessments,
where every described species from

a taxonomic group within a region is
assessed, has enabled identification

of those river or lake basins (the logical
management units for freshwater systems)
containing the highest levels of species
richness, threatened species, restricted
range species, migratory species and/
or species important to the livelihoods of
local communities. This information can
be used to help prioritize conservation
efforts and to inform the development
planning process such that impacts

of development might be minimized or

Figure 3. The cumulative total of freshwater species
(fishes, odonates, molluscs, crabs, plants) on The
IUCN Red List over the period 2000 - 2008.
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Figure 4. Distribution patterns of species richness for freshwater fishes, molluscs,
odonates (dragonflies and damselflies) and crabs across eastern and southern

Africa.

and southern Africa.

Figure 5. Distribution patterns of regionally threatened species for freshwater
fishes, molluscs, odonates (dragonflies and damselflies) and crabs across eastern

mitigated, and development of critical
sites for biodiversity may be avoided.
The results from two of the regional
assessments are presented to, in brief,
demonstrate the outputs and potential
value of this approach.

Eastern and southern Africa
The assessments completed for eastem
and southem Africa have identified Lakes

Malawi and Tanganyika, and the headwaters

of the Zambexzi river, as containing
exceptionally high numbers of freshwater
species (Figure 4), whereas Lakes Malawi
and Victoria, the lower Malagarasi drainage,
Kilombero valley and the Western Cape in
South Africa, contain some of the highest
numbers of threatened freshwater species
(Figure 5).

Where all species of fish, molluscs,
dragonflies, damselflies and crabs
have been assessed across a region,
the overall level of threat to freshwater
biodiversity can be better determined.
Figures 6 and 7 show the Red List

status for these taxa in eastern and
southern Africa respectively. In terms

of the numbers of species threatened,
freshwater biodiversity is more than
twice as threatened in eastern Africa as

in southern Africa, with 21% of species
Critically Endangered, Endangered

or Vulnerable in comparison to 8%,
respectively. Within taxonomic groups
there are also regional variations with, for

Figure 6. Proportion of freshwater fishes, molluscs,
odonates (dragonflies and damselflies) and crabs
within southern Africa in each Red List Category.

A total of 8% of species are assessed as regionally
threatened.

Figure 7. Proportion of freshwater fishes, molluscs,
odonates (dragonflies and damselflies) and crabs
within eastern Africa in each Red List Category. A
total of 21% of species are assessed as regionally
threatened.
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example, 23% of all molluscs threatened
and 28% Data Deficient in eastern Africa
and only 8% threatened and 31% Data
Deficient in southern Africa.

Identifying threats to
freshwater biodiversity across
the globe

Freshwater biodiversity is being threatened
by a number of key impacts including
overexploitation, water pollution, flow
modification including water abstraction,
destruction or degradation of habitat, and
invasive alien species (Dudgeon et al.
2006; Millennium Ecosystem Assessment
2005). Compounding these threats are the
predicted global impacts of climate change
leading to temperature changes and

shifts in precipitation and runoff patterns
(Dudgeon et al. 2006).

Knowledge of current and predicted
threats to species and areas they depend
upon is vital to informing conservation
action, policy development and the
development planning process. The
biodiversity assessment process allows for
the major threats to species within regions
to be identified and mapped.

Using freshwater fishes as an example,
being one of the most widely assessed
of the freshwater species groups, the
level, nature, and distribution of major

Figure 9. A regional breakdown of the major threats
to freshwater fishes, which have led to species being
assessed as threatened according to the IUCN Red
List Criteria.
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threats can be identified. Of the regions
assessed so far the Medliterranean and
Malagasy endemic freshwater fishes are
shown to have the highest proportions of
globally threatened species with more than
50% of species threatened in each case,
and southern Africa to have the lowest
proportion with 17% of species threatened
(Figure 8).

The types of threat acting upon species
can also be analysed (Figure 9) and used
to inform conservation and development
planners. In the example of freshwater
fish, the threats indentified in each region
largely reflect the nature and scale of past
and present development activities, as
summarized below for each region.

Figure 8. Proportion of freshwater fish species by
threat category in each of the regions assessed
comprehensively. Only species assessed since 2000
which are endemic to each region are included in the
analysis.

Regional variation in threats to
freshwater fishes

Madagascar

In Madagascar, the two most significant
threats to freshwater fishes are
sedimentation, which impacts over 60%

of threatened species; and invasive alien
species, which impact just under 45% of
threatened species. Sedimentation results
from the high degree of deforestation

and regular buming of grasses on the
‘pseudo-steppe’ (Benstead et al. 2003).
Alien invasive fish species are prevalent
throughout Madagascar with at least

24 non-native freshwater fish species
introduced, mostly tilapiine cichlids, as part
of an ill-conceived plan to replace depleted
native species fisheries which had declined
largely as a result of overfishing (Benstead
et al. 2003).

Eastern Africa

In eastern Africa, overharvesting of fishes
for food is the primary threat, impacting
60% of threatened fish species; with water
pollution, mainly in the form of increased
sedimentation, affecting just over 40% of
threatened species. These figures reflect
the reported overexploitation of fisheries in
a number of areas within the region (West
2007; UNEP-DEWA 2006). Increasing
sedimentation of river and lake systems

is largely a result of deforestation to make
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way for expanding agriculture and as a
supply of fuel wood or charcoal. As an
example, in Lake Tanganyika increased
sedimentation has led to loss of rocky
substrates along the lakeshore that
provide important habitat for many of the
endemic cichlid fishes (Gilbert 2003).
Invasive alien species are also a major
threat throughout the region in particular

to many of the cichlid species endemic

to Lake Victoria where a number of alien
species, and in particular Nile Perch Lates
niloticus, have been introduced to support
fisheries. These species introductions have
significantly changed the native species
composition of the lake with many species
reported as possibly extinct (Achieng
2008). The popularity within aquarium trade
of many of the cichlid species in Lakes
Malawi, Tanganyika and Victoria has also
resulted in possible overharvesting and
inadvertent impacts from fish translocations
within the lakes, which again threaten
many species. With more than 20% of
threatened fish species in eastern Africa
reported to be impacted by the aguarium
trade, either now or predicted, this issue

is significantly more important here than in
any other region assessed to date.

Southern Africa

In southern Africa, invasive alien species
are the greatest current threat to freshwater
fishes, impacting nearly 85% of threatened
species. Many native species in the
Western Cape, Mpumalanga and the
Upper Zambesi have been affected by
introduced alien fishes including bass
Micropterus spp., Sharptooth Catfish
Clarias gariepinus, Bluegill Sunfish Lepomis
macrochirus and tilapia species Tilapia and
Oreochromis spp. (Tweddle et al. 2009).
Water pollution, primarily from agricultural
sources, is increasing in southern Africa
(UNEP-DEWA 2006) and has become

a major threat to more than 60% of
threatened species.

Mediterranean

Increasing human population combined
with significant levels of tourism and
agricultural intensification has led to high
levels of water extraction and pollution
throughout the region, which is impacting
over 80% of the threatened freshwater
fishes. Drought, already a major threat
impacting more than 75% of threatened
fishes (Smith and Darwall 2006) is
expected to increase in severity, with many

Mediterranean countries predicted to be
in ‘water scarcity’ conditions by 2025
(UNECA 1999).

Europe

As Europe and the Mediterranean partially
overlap it is no surprise that threats to
freshwater fishes in Europe are similar to
those in the Mediterranean. The greatest
threats in Europe are water pollution,
invasive species and water extraction
which impact 66%, 55% and 55% of
threatened freshwater fish species,
respectively. There are currently 28
established alien freshwater fish species
in Europe (Kottelat and Freyhof 2007).
The good news, however, is that better
waste water treatment, and changes in
agricultural and industrial practices are
leading to improvements in water quality
in some parts of the region — hopefully
leading to improvements in the status of
associated freshwater species.

Threats to freshwater
molluscs

The freshwater molluscs include a high
proportion of range-restricted species,
such as river rapid specialists and

Dense algal mats impacting freshwater biodiversity, fishing and transport in the Stung Treng Ramsar site in the Mekong, Cambodia — possibly a result of upstream run-off
of agro-chemicals. © Alvin Lopez
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spring snails. The river rapid specialists
require highly oxygenated clean water,
and in Africa and South America a
number of species are already listed as
Extinct, Extinct in the Wild or Critically
Endangered. The recent review of their
status in western Africa and central
Africa (work in progress) has shown that
conditions have not improved and their
habitats are typically targeted for dam
construction, with water pollution from
mining and increased sedimentation being
secondary threats.

The spring snail group (family
Hydrobiidae) is highly diverse with over
1,200 species in the family, representing
around 25% of all freshwater molluscs.
Currently the Red List has 283 of these
species listed (182 threatened), and

in regions such as Australia, North
America and Europe this group is
disproportionately highly threatened. The
springs where these species are found
are typically exploited as water sources,
with an emphasis on cleaning the point
of water abstraction through actions
such as concreting over habitats. Other
threats include over-abstraction of the
groundwaters that feed these artesian
spring sources.

Climate change and desertification are
increasingly recognized as important future
threats to water sources of range restricted
species on the edge of drylands and
deserts. For example, the western African
regional assessment shows that mollusc
species restricted to Lake Chad are all
threatened due to the rapid decline in lake

Deepcheek Bream Sargochromis greenwoodi. This
species is widespread and fairly common in the
Okavango Delta, though rare elsewhere in the Upper
Zambezi system. It is listed as Least Concern.

© Roger Bills

size and associated loss of mollusc habitat
over the last 40 years.

Regional pattern of threats for
dragonflies and damselflies
As part of an effort to expand the
taxonomic coverage of The IUCN Red
List, 1,500 species of dragonflies and
damselflies were assessed through a
sampled approach (Collen et al. this
volume). This is about one quarter of

the known dragonflies and damselflies
and so provides a good insight into

the status and trends of this freshwater
group. About one in ten species was
found to be threatened, a relatively

low number compared to some other
groups. The centres of species richness
are the Neotropical and Indo-Malayan
regions which support around two thirds
of all known species. The main areas

of threatened species are in the Indo-
Malayan and Australian regions. The high
proportion of threatened species in the
Indo-Malayan area is mainly accounted
for by the high number of restricted-range
species in the Indonesian and Philippine
archipelagos which are threatened by
large-scale logging of lowland forest. In
Australia the main threat is climate change,
which is already resulting in the loss or
degradation of freshwater ecosystems.

Box 2: Freshwater biodiversity Specialist Groups of the IUCN Species Survival Commission (SSC)

The following three Specialist Groups have been heavily involved in the
bicdiversity assessments reported on in this Chapter.

The Dragonfly Specialist Group (DSG)

The DSG is an active network of experts from over the world who all
bring together their own regional networks. The group focuses on
collating information on the 5,700 known damselflies and dragonflies.
The DSG is currently active in building distribution databases in order to
facilitate biodiversity assessments and conservation planning. Species
distribution databases have been developed for Africa, Europe, Australia
and large parts of Asia with projects for America underway. Other
priorities of the group include production of field guides and training
fieldworkers in particular in the tropics.

The Freshwater Fish Specialist Group (FFSG)

The FFSG was re-established in 2004. It includes a number of Regional
Co-ordinators and several Special Advisors. Regional Co-ordinators
each work with their own expert networks to provide the information
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used in building the species assessments
for The IUCN Red List. The FFSG's
biggest challenge is the development of

a practical global strategy for freshwater
fish conservation in the face of increasing
species extinction and rapidly declining fisheries worldwide. Since
May 2008, the FFSG has been producing bi-monthly newsletters and
is in the process of developing a dedicated new website to increase
communications and the capacity building potential of the group.

Freskmaier Fish falist Group

The Mollusc Specialist Group (MSG)
The current focus of MSG at present is on
assessment of species status and making
information on the success of conservation
breeding programmes accessible to others.
Over the past 10 years the Group has completed 3,000 species
assessments from the freshwater, terrestrial and marine biomes. The
MSG newsletter Tentacle is published annually.
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Global threat to freshwater
crabs

All species of freshwater crabs have been
globally assessed as part of the effort

to increase the species diversity of The
IUCN Red List; 16% of the species are
threatened (Collen et al. this volume).

Key Messages

e freshwater biodiversity is extremely
threatened. Findings from the
comprehensive assessments
undertaken to date show freshwater
biodiversity to be highly threatened,
possibly more so than species in other
systems. This is largely a result of: i)
the high degree of connectivity within
freshwater systems such that threats
like pollution and invasive alien species
spread more rapidly and easily than
in terrestrial ecosystems, and i) the
rapidly increasing use and development
of water resources with little regard
1o the requirements of the freshwater
dependant species sharing the
resource.

Public awareness of the threat to
freshwater species needs to be

raised. The level of threat to freshwater
piodiversity is extremely high, yet public
awareness of this situation remains
woefully low. Freshwater species are
largely unseen by the general public,
are not often considered as charismatic,
and their values to people not well
recognized. Conservation of freshwater
species needs to be treated on a par
with other more visible and charismatic
species groups, such as birds and
large mammals. Freshwater species
need to be treated as being worthy

of conservation in their own right, not
simply as exploitable resources for
human consumption. For example, in
Europe fishes are primarily managed as
agricultural resources and in many parts
of the world molluscs are managed as
fisheries resources, not as species of
conservation significance — this is in
stark contrast to the treatment of birds
and mammals.

Freshwater species provide important
ecosystem services. Awareness of
the ecosystem services provided by
freshwater biodiversity needs to be
raised. For example, the production of
clean drinking water depends on the

Etheria eliptica. An Endangered bivalve mollusc restricted to river rapids which is regionally threatened in
southern Africa due to dam construction. © Daniel Graf and Kevin Cummings

functions provided by many freshwater
species yet this is rarely recognized. A
single freshwater bivalve may filter more
than seven litres of water a day — without
keystone species such as these, the
quality of water in river systems would
most likely decline.

Freshwater species are important

to peoples’ livelihoods. The value

of freshwater species to peoples’
livelihoods, which is extremely high in
many countries, is not fully appreciated
and is not often considered when
decisions are taken on the potential
development of wetland resources
for alternative uses. We need to
collate and make available the
relevant information to demonstrate
these values as a key part of future
piodiversity assessments.

Management of water resources must
take account of the requirements of
freshwater biodiversity. If we are to
conserve and continue to benefit from
the services provided by freshwater
species we need to manage water
resources as a resource for both
people and freshwater biodiversity. This
approach is encapsulated within the
Environmental Flows concept, which
ams to ensure that there is enough
water to maintain environmental,
economic and social benefits.

e Protected areas must be better designed
to protect freshwater species. Existing
protected areas are rarely designed to
protect freshwater species. Even where
species are identified by species driven
legislation, without catchment based
planning that extends the designated
control areas to the edge of the river
catchment, impacts such as from water
pollution and invasive alien species
will inevitably lead to species decline.
Protected areas for freshwater species
must be designed to employ the
principles of catchment protection.

e Support for in-situ conservation actions.
The collection of new data is essential
for our increased understanding
and monitoring of processes taking
place within ecosystems, however

Afrithelphusa monodosa. An Endangered freshwater
crab which is restricted to a very small area of
Guinea where it is threatened by habitat loss and
degradation. © Poitr Nastrecki
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Box 3: Protected areas for freshwater biodiversity

assessments alone do not conserve
species. Increased support of in-situ
conservation initiatives capable of
addressing immediate known problems
is needed. Furthermore, support
should be given to in-situ conservation
education programmes which increase
awareness of the problems among

the local community, highlight potential
ramifications for the future, build support
and identify and develop practical
solutions.

e Environmental Impact Assessments
(EIAs) need to take better account of
impacts to freshwater species. EIA
guidelines and legislation should aim to
highlight potential impacts to freshwater
species. EIA specialists should be
encouraged to consult the information
being collated through the biodiversity
assessments conducted by IUCN, its
partners and others.

e The lack of existing information for many
freshwater species needs to be rectified.
A significant proportion of freshwater
species remain Data Deficient, in particular
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Candidate Key
Biodiversity Areas

Southern Africa
region boundary

due to lack of taxonomic expertise to
formally describe new species, and
lack of spatial information on species
distributions. This situation appears

1o be getting worse as the number of
qualified taxonomists decreases and as
opportunities for field survey become
less frequent. For example, the provision
of new location records for dragonflies
has declined dramatically over the last
20 years. With an estimated 35% of
the world's dragonflies assessed being
classified as Data Deficient, there is
currently little opportunity for of obtaining
better information on these species.

An increase in field survey combined
with taxonomic training for local experts,
and the publication of field guides are
recommended.
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Introduction

The oceans are home to a large
percentage of Earth’s biodiversity,
occupying 70 percent of its surface and,
when volume is considered, an even larger
percentage of habitable space. The oceans
drive weather, shape planetary chemistry,
generate 70 percent of atmospheric
oxygen, absorb most of the planet’s carbon
dioxide, and are the ultimate reservoir

for replenishment of fresh water to land
through cloud formation. Trouble for the
oceans means trouble for humankind.

In recent years, there has been growing
concern in the scientific community that a
broad range of marine species could be
under threat of extinction and that marine
biodiversity is experiencing potentially
irreversible loss due to over-fishing, climate
change, invasive species and coastal
development (Dulvy et al, 2003; Roberts
and Hawkins 1999). Governmental and
public interest in marine conservation is
increasing, but the information needed to
guide marine conservation planning and
policy is seriously deficient. The IUCN
Red List of Threatened Species™ is the
most commonly used global dataset

for identifying the types of threat, and

the levels of extinction risk to marine
species (Hoffmann et al. 2008; Rodrigues
et al. 2000). It forms the foundation

for determining and validating marine
conservation priorities, for example
through the planning and management
of protected area systems designed to
reduce extinction risk in the sea (Edgar
et al, 2008). However, as of 2007, the
number of marine species assessed for

their probability of extinction lagged far
behind that of the terrestrial realm; out

of more than 41,500 plants and animals
currently assessed under the IUCN Red
List Criteria, only approximately 1,500 were
marine species. In many regions around
the world, biodiversity conservation in the
seas is currently taking place without the
essential species-specific data needed
to inform robust and comprehensive
conservation actions.

Protection of our rapidly declining ocean
ecosystems and species is one of the
greatest challenges we face as stewards
of our planet. In 2006, IUCN, Conservation
International and Old Dominion University
joined forces to address this gap

and initiated an ambitious project (the
Global Marine Species Assessment) to
complete IUCN Red List assessments

for a greatly expanded number of marine
species. It is planned to complete Red
List assessments for over 20,000 marine
species by 2012, A great deal of progress
has already been made, and approximately
1,500 marine species have been added
to the 2008 Red List, including all of the
world's known species of sharks and rays,
groupers, and reef-building corals. These
groups were completed in collaboration
with a number of Red List Partners
including the IUCN SSC Shark Specialist
Group, the IUCN SSC Grouper and
Wrasse Specialist Group, the IUCN SSC
Marine Turtle Specialist Group.

Results
For the first time, every species in selected
taxonomic groups is being assessed

against the IUCN Red List Categories and
Criteria. As of 2008, six major groups of
marine species have been completed, and
include all the world's known species of
sharks and rays, groupers, reef-building
corals, seabirds, marine mammals, and
marine turtles (Figure 1).

Sharks and their relatives

Of the 1,045 species of sharks and
their relatives (class Chondrichthyes), a
high proportion (47%) are listed as Data

Figure 1. Summary of 2008 Red List Categories
for completed clades of marine species. Number of
species assessed in each group in parentheses.
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Millions of sharks are caught each year for their fins, which are used to make the Asian delicacy shark fin soup.
© John Nightingale

Deficient compared to the five other
marine groups shown. As many sharks
and rays are deep-water pelagic species,
they are harder to study in the wild, and
less is known about their ecology and
population status, including the impact

of known and potentially unknown major
threats. Approximately 17% of shark and
ray species are in threatened categories
(Critically Endangered, Endangered, and
Vulnerable), and 13% are considered Near
Threatened and may reach the thresholds
for a threatened category in the near future
if current threats are not reduced.

Much of what is currently known about
sharks and rays comes from their capture
in nets from both targeted and accidental
catch, which is the primary threat to this
species group. Sharks grow slowly, mature
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late, produce few young and have low rates
of population increase, making them highly
vulnerable to depletion with a low capacity
for recovery from over-exploitation. Shark
fisheries have proliferated around the world
during recent decades, in response to
increasing demand for shark products and
as traditional fisheries come under stronger
management. Milions of sharks are caught
each year for their fins which are used to
make the Asian delicacy shark fin soup.
Sharks are being increasingly targeted for
this purpose. Mortality from accidental catch
(or ‘bycatch’) in fisheries targeting other
species is just as much of a threat, if not
more so, for many species. Populations of
intrinsically threatened sharks can be driven
to collapse un-noticed, whilst fisheries
continue to be supported economically

by more productive and plentiful target

species, such as bony fishes, crustaceans
and squid. The life history characteristics
of these species demand a precautionary
approach to their exploitation; however,
the lack of adequate shark fisheries
management remains an over-whelming
problem, exacerbated by largely unreported
catches. Historically fisheries managers
have given sharks low priority, but they

are now receiving increasing intemational
attention with growing concemns over the
sustainability of shark fisheries.

Some species are affected by a
combination of all these factors. For
example, all seven species of sawfish (family
Pristidae) are listed as Critically Endangered.
These large unusual rays (sometimes in
excess of 7 m long) are slow-growing,

and populations are often isolated, with

little migration between areas. They have
long flattened snouts (or saws) edged with
tooth-like serrations. This saw makes them
extremely susceptible to bycatch in almost
any fishing gear and they are also targeted
for their very high value saws and fins. The
22 species of angel sharks (Squatina spp.)
face similar threats and are among the
most threatened families of sharks. Of the
species of angel sharks with sufficient data
for assessment, 80% are threatened and
20% are Critically Endangered.

Endemic sharks and rays with restricted
habitats and geographic distributions
also feature prominently among those
most threatened. The endemic Brazilian
Guitarfish Rhinobatos horkelii, Maltese
Skate Leucoraja melitensis and Harrison's
Dodgfish Centrophorus harrissoni are all
listed as Ciritically Endangered. All have
undergone significant population declines
as a result of bycatch and target fisheries.
Although unsustainable exploitation
appears to be the greatest threat to most
sharks globally, endemic species with
specific habitat preferences are also
threatened by localized habitat degradation
and destruction. For example, several
inshore stingrays endemic to areas of
Southeast Asia are being impacted by
large-scale degradation and removal of
mangroves, acting in combination with
threats from fisheries activities.

Many wide-ranging oceanic species are also
threatened. Both the Short-fin Mako lsurus
oxyrinchus and the Long-fin Mako Isurus
paucus, as well as the 3 species of thresher
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sharks (Alopias spp.) and the Porbeagle
Shark Lamna nasus are all classified as
Vulnerable, with some subpopulations

of these species at even greater risk.
Oceanic sharks are taken in large numbers
in intemational waters. It is clear that wide-
ranging, highly migratory sharks need
intemational precautionary collaborative
management, but very few countries have
set catch limits for sharks and there are
none in place on the High Seas. The Food
and Agricultural Organization of the United
Nations has urged countries and regional
fishing bodies to develop and adopt Shark

Management Plans, but only few have done

S0 to date. The adoption of finning bans by
fishing states, regional bodies and fisheries
organizations is accelerating, which should
increasingly prevent the fishing of sharks
for their fins alone, but further coordinated
measures are needed. A major obstacle
to the formulation and implementation of
management measures is the lack of data
on a large proportion of species. Catches
are largely unreported in many areas and
improved monitoring systems are needed.

The IUCN/SSC Shark Specialist Group
will continue to raise awareness about the
plight of sharks and promote their effective
management at national, regional and
international levels. This will be done firstly,
through the wide dissemination of the

The wide-ranging Short-fin Mako Isurus oxyrinchus is listed as Vulnerable. © Jeremy Stafford-Deitsch

results from this first complete assessment
for the IUCN Red List, which can be used
to inform decision makers; and secondly by
continuing to advise on the development
and implementation of Shark Plans and

the application of conservation instruments
such as the Convention on Migratory
Species (CMS) and the Convention on
Trade in Endangered Species (CITES).

Groupers

Groupers (family Serranidae) are found in
rocky and coral reefs of the tropics and
sub-tropics around the world, and are also
subject to threats from over-exploitation

from fishing, especially for the live fish trade,
given their high commercial value. According
to the Food and Agriculture Organization,
about 250 thousand tonnes of groupers are

The Square-tailed Coral Grouper Plectropomus areolatus is listed as Vulnerable. It is heavily targeted for the live reef fish food trade. © J.E. Randall
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Southern Elephant Seal pup Mirounga leonina. The species is listed as Least Concern, as many populations are considered to be stable. However, the effects of climate
change and the development of new fisheries could have a significant impact on their populations in the future. © Jean-Christophe Vié

harvested annually, with 80% from Asia. In
1996, when the first Red List assessments
were conducted on commercially important
marine fishes, the groupers emerged as

a particularly vulnerable group of fishes.
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Completion and updating of all 161 grouper
Red List assessments has been ongoing
since then, and was finalized in February
2007 at a workshop organized and held in
Hong Kong by the IUCN SSC Grouper and
Wrasse Specialist Group.

At least 12.4% of the world's 161 grouper
species are now listed in threatened
categories (Critically Endangered,
Endangered, or Vulnerable), another

14% are Near Threatened, and 30% are
considered to be Data Deficient. Given
their long life span, with some species
living up to 40 years, and late sexual
maturation combined with specializations
such as adult sex change (‘protogyny’)
and aggregation-spawning, groupers

are very vulnerable to fishing pressure
and over-exploitation. In particular, major
threats from over-fishing include targeting
of spawning aggregations and uncontrolled
fishing throughout the entire range of the

Figure 2. Summary of 2008 Red List Categories for
all 845 species of reef-building corals. Including Data
Deficient species, approximately 27% of species are
in threatened Categories, primarily due to climate
change and anthropogenic impacts.

species on multiple life history phases, from
small juveniles to adults. For example, in
Southeast Asia juveniles are sometimes the
major fishery target, as they are taken at
sub-market size and grown-out in captivity
(a practice often referred to as mariculture)
until they reach a larger market size. As for
other marine fishes, the most susceptible
groupers to these threats are generally

the longest-lived and largest species.

In some cases, little is known about the
species biology or impact of fishing on its
population, including several species of
considerable economic importance that are
traded for the live seafood restaurant trade
in Southeast Asia and are widely sourced
in the Indian and Pacific Oceans. As a
conseguence, many populations are likely
to be biologically over-fished, some of them
very seriously, and several of these species
are also considered to be threatened with
extinction unless action is taken.

The Square-tailed Coral Grouper
Plectropomus areolatus, along with such
relatives as the Camouflage Grouper
Epinephelus polyphekadion, are examples
of Indo-Pacific groupers that form part of
the live reef food fish trade (LRFFT) and
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are taken in massive numbers from their
spawning aggregations and maintained alive
during shipment to Hong Kong, the global
frade centre for live marine fish. The demand
for live fish for the luxury restaurant trade in
China is massive and expected to grow in
tandem with increasing wealth in the region.
As much as 20% of groupers landed globally
are destined for the LRFFT. However, the

populations of many preferred groupers are
limited and already beginning to show the
strain in some areas, with several species in
the trade now listed in threatened categories
or as Near Threatened.

In the tropical western Atlantic, the Nassau
Grouper Epinephelus striatus, once the
most important of all groupers in the

landings of Caribbean islands, is now
considered Endangered. Living for several
decades and taking about five years to
become sexually mature and spawning

in aggregations, this species has proven
biologically unable to withstand decades
of heavy and uncontrolled fishing and is
severely reduced throughout most of its
range. Regional discussions are now being

Figure 3. The Indo-Malay-Philippine Archipelago or the “Coral Triangle” region has the highest coral species richness (a) and proportion of species in threatened categories (b).
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The loss of coral reef ecosystems will have devastating effects on a wide spectrum of marine species, as well as for people and nations that depend on reef resources for
their livelihoods and economic security. © Jerker Tamelander

conducted to seek proper protection of the
species and to introduce much-needed
monitoring and management measures.
More than anything, a greater awareness is
needed on the plight of this species.

The objectives of the IUCN SSC Grouper
and Wrasse Specialist Group’s work,

after determining the conservation status
of each grouper species, is to focus on
those species that are most threatened,
address major threatening factors, fill gaps
in information and raise awareness of the
problems these species face. In addition
to Red List assessments, ongoing projects
provide support and information to enable
spawning aggregations to be managed
and considered in protected marine area
planning, and seek sustainable practices
in the LRFFT and grouper mariculture in
Southeast Asia. The need for regional as
opposed to national-level management and
conservation initiatives for groupers should
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be highlighted, as many grouper species
are highly mobile as adults and all have a
widely dispersive pelagic larval phase.

Corals

The world’'s known 845 species of reef-
building zooxanthellate corals (order
Scleractinia plus the families Helioporidae,
Tubiporidae, and Milleporidae) have also
been assessed for the first time (Carpenter
et al. 2008).These reef-building corals are
essential habitat for many species of fish
and invertebrates making them the most
biologically diverse ecosystems in the
ocean. More than one-quarter of these
corals (27%) have been listed in threatened
categories, representing an elevated risk of
extinction (Figure 2). Over 20% of species
are listed as Near Threatened, and are
expected 1o join a threatened category in
the near future. Although approximately
17% of reef-building corals are listed as
Data Deficient, more than half of these

are in the family Acroporidae, which

is characterized by species with high
susceptibility to bleaching and disease.
Primary threats to these reef-building
corals are increased frequency and
duration of bleaching and disease events
that have been linked to the increase in
sea temperatures, a symptom of global
climate change. The impacts of these
oceanographic environmental changes
are also compounded by anthropogenic
threats including coastal development,
coral extraction, sedimentation and
pollution. A further sinister threat to

corals is ocean acidification as a result of
increasing levels of atmospheric cartbon
dioxide. This is reducing ocean carbonate
ion concentrations and the ability of corals
to build skeletons.

Globally, the Indo-Malay-Philippine
Archipelago or the “Coral Triangle” has the
highest number of species in threatened
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Magellanic Penguins Spheniscus magellanicus at Punta Tumbo (Argentina). This colony has decreased by nearly 30% since 1987. The species is globally listed as Near
Threatened. © Jean-Christophe Vié

categories. This region is also known as
the epicenter of marine biodiversity, and
has the highest coral species richness
(Figure 3). Coral reefs in the Caribbean
region have been impacted by recent,
rapid population declines of two key
species: Staghom Coral Acropora
cervicornis and Elkhorn Coral Acropora
palmata, both of which have been listed
as Critically Endangered. Although they
have been impacted by localized warming
events, coastal development, and other
human activities, coral reefs in the South
and Eastern Pacific have lower numbers
of threatened species, but have relatively
higher levels of endemism in some areas
such as the Hawaiian Islands. In any
region, the potential loss of these coral
ecosystems will have huge cascading
effects for reef-dependent species, and
on the large number of people and nations
that depend on coral reef resources for
economic and food security.

Marine mammals

Marine mammals represent a diverse
group of species and include whales,
dolphins, porpoises (order Cetartiodactyla),
seals (family Phocidae), Sea Otter (family
Mustelidae), Polar Bear (family Ursidae),
Walrus (family Odobenidae), manatees and
the Dugong (order Sirenia). Aimost 35% of
marine mammal species are listed as Data
Deficient, most of which are Cetaceans
that are mainly known from individuals

that have been stranded on beaches, or
have been captured in fishing nets. One-
quarter of marine mammal species are

in threatened categories. Major threats

to these species include entanglement

in fishing gear, directed harvesting, the
effects of noise pollution from military

and seismic sonar, and boat strikes. In
many regions, marine mammals are also
threatened by water pollution, habitat loss
from coastal development, loss of prey or
other food sources due to poor fisheries

management, and intensive hunting both
historically and in place today. The Polar
Bear Ursus maritimus currently listed as
Vulnerable, is primarily threatened by

the accelerated loss of habitat and food
resources that have been associated with
climate change as large tracts of ice within
the Arctic zone are rapidly disappearing.
Two marine mammals have gone extinct in
the past 50 years, the Japanese Sea Lion
Zalophus japonicus, and the Caribbean
Monk Seal Monachus tropicalis, both
primarily due to intensive persecution.

Seabirds

With less than 1% of species listed as Data
Deficient, seabirds (class Aves) are one of
the best known groups of marine species.
However, aimost one-third of these species
(27.5%) are threatened, and four species
have gone Extinct in the past 500 years.
Meajor threats to seabirds include mortality
in long-line fisheries and gill-nets, oil spills,

61



The Sulawesi Coelacanth Latimeria menadoensis: A Living Fossil

A new addition to the 2008 Red List is the
Sulawesi Coelacanth Latimeria menadoensis.
Coelacanths are considered to be “living fossils,”
as they were thought to be extinct since the end
of the Cretaceous period, until a specimen was
found off the coast of South Africa in 1938. The
Sulawesi Coelacanth was first recorded in 1997
when it was captured off the coast of Manado,
Indonesia in the Sulawesi Sea. It is a relative of
the Ciritically Endangered African Coelacanth
Latimeria chalumnae which occurs in the Indian
Ocean, and is known from Grand Comoro and
Anjouan islands, the coast of South Africa,
Madagascar, and Mozambigue. Although the
two Coelacanths from the two regions are
outwardly identical, genetics show that they

are actually separate species. The Sulawesi
Coelacanth is only currently known from three
locations and a small number of specimens,
the most recent being caught in May 2007 .
Although the population status and trends of
this species is unknown, it is believed to be

a naturally small population. The Coelacanth

in both regions live in caves and rocky slopes
between 150 and 200 meters deep, is rarely
captured, and very difficult to observe in its
natural habitat.

Not much is specifically known about the bioclogy
and ecology of the Sulawesi Coelacanth, but
what is known suggests that its life history

traits are similar to the African coelacanth.
Coelacanths are at high risk for extinction when
subjected to threats because they are slow-
growing and late to mature, and long-lived. They
also typically produce a small number of eggs
at one time. The Sulawesi Coelacanth that was
caught in May 2007 in Bunaken National Marine
Park was a pregnant female and had a number
of large, orange-sized eggs. These large eggs
are thought to hatch within the oviduct before
the female gives birth to live young. Scientists

in Indonesia, France and Japan are currently
conducting research to better understand their
reproductive biology.
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The Sulawesi Coelacanth lives in deep-water caves and rocky slopes, and is only known from a few locations

along the northern Sulawesi coast, Indonesia.

Although the Sulawesi Coelacanth is poorly
known, it is listed as Vulnerable given its life
history, predicted small population size, and
susceptibility to several threats, including
capture as bycatch in deep shark nets, and by
hook and line fisheries that target deepwater

snapper. The Coelacanth is also sought

after for large aquarium display, although no
specimen has ever been successfully kept
alive for this purpose. The African Coelacanth
assessment is in need of updating due to new
information since the last assessment made in
2000.

As awareness of the Sulawesi Coelacanth is
increasing, more information is being collected
about these mysterious fish. Now that the
fishermen know that these fish are unique, there
is a better chance of a catch being reported, and
specimens being kept for further investigation.
Better reporting may also give more insight into
the size of the population, and the effects that
bycatch may be having on the population of

the Sulawesi Coelacanth. This Coelacanth is
currently protected locally by Indonesian fishing
regulations, and also interationally by the
Convention on International Trade in Endangered
Species (CITES Appendix |).

The Sulawesi Coelacanth Latimeria menadoensis is
considered a “living fossil,” and has recently been
added to the IUCN Red List of Threatened Species
as Vulnerable. © Mark Erdmann
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and the impact of invasive alien species

(in particular predation by rodents and
cats) at the breeding colonies. Additional
threats to breeding sites of seabirds are
habitat loss and degradation from coastal
development, logging and pollution. In
many cases, seabirds are subjected to

a number of these different threats at the
same time. The Critically Endangered
Balearic Shearwater Puffinus mauretanicus
for example, only breeds in the Balearic
Islands, Spain, where it is threatened by
predation by introduced cats and rats,
incidental capture in long-line fisheries, loss
of habitat from urbanization and coastal
development, and water pollution from
high hydrocartbon and mercury levels in
nearby areas. Albatrosses belong to one of
the most threatened families of birds with
86% (19 species) facing extinction. Among
these, the Tristan Albatross Diomedea
dabbenena was uplisted to Critically
Endangered in 2008 owing to its extremely
small breeding range and a projected
population decline. Modeled population
declines of at least 80% over three
generations (70 years) are a consequence
of very low adult survival owing to incidental
mortality in longline fisheries, compounded
by low fledging success caused by
predation of chicks by introduced mice.

Marine turtles

As of 2008, six of the seven species of
marine turtle (Order Testudines) are listed

in threatened categories. Only the Flatback
Natator depressus is currently listed as Data
Deficient, as there has been insufficient data

in the past to apply the criteria. Threats to
marine turtles occur at all stages of their

life cycle. Marine turtles lay their eggs on
pbeaches, which are subject to threats such
as coastal development and sand mining.
The eggs and hatchlings are threatened

by pollution and predation by introduced
predators such as pigs and dogs, and eggs
are collected by humans for food in many
parts of the world. Once at sea, marine
turtles are faced with threats from targeted
capture in small-scale subsistence fisheries,
bycatch largely by long-line and trawling
activities, entanglement in marine debris, and
boat strikes. Their life history characteristics
of being long-lived, late to mature and with a
long juvenile stage, combined with the many
threats from human activities in the sea and
on land that affect at all stages of their life
cycle are among the reasons for their high
risk of extinction. In addition, global climate
change is now considered to be a serious, i
not entirely understood threat.

Given their long generation times, global
distributions, and the paucity of long-term
data, assessing the risk of extinction for
marine turtle species is challenging. In

light of these complexities, the IUCN SSC
Marine Turtle Specialist Group has pledged
to complete global assessments for every
species as one of its principle outcomes,
and to renew them every five years to

Figure 4. Summary of 2008 Red List Categories for
uncompleted clades of marine species. Number of
species assessed in each group in parentheses.

The Critically Endangered Balearic Shearwater
Puffinus mauretanicus only breeds in the Balearic
Islands, Spain where it is threatened by predation
by introduced cats and rats, incidental capture in
long-line fisheries, loss of habitat from urbanization
and coastal development, and water pollution.

© Ben Lascelles / BirdLife

reflect improved data and new thinking on
how to apply the IUCN Red List Criteria
most effectively. An Assessment Steering
Committee (ASC) was established in 2006
to take on an ambitious plan for completing
this mandate. Since the birth of the ASC,
two species have been re-assessed. A
status of Vulnerable for the Olive Ridley
Lepidochelys olivacea has been approved
at the end of a long process that included
responding to a 2006 petition against the
former Endangered listing. The assessment
for the Hawksbill Eretmochelys imbricata
was approved in May, 2008 with a status of
Ciritically Endangered. A draft assessment
for the currently Data Deficient Flatback
Natator depressus is currently under review
by the ASC, and will be included on the
2009 Red List. Updated assessments for
the Loggerhead Caretta caretta, currently
listed as Endangered, the Leatherback
Dermochelys coriacea, currently listed as
Critically Endangered, and the Kemp’s
Ridley Lepidochelys kempii, currently listed
as Critically Endangered, are forthcoming.
The Green Turtle Chelonia mydas
assessment of Endangered was accepted
by the IUCN in 2004, and will be up for
review again in 2009.
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Short-beaked Common Dolphins Delphinus delphis around the island of Kalamos, in western Greece. These animals used to be abundant until the mid 1990s. Prey
depletion caused by overfishing resulted in a decline from 150 to only 15 animals in ten years. The species is globally listed as Least Concern but Endangered at the
Mediterranean level. © Giovanni Bearzi / Tethys Research Institute

Members of the IUCN SSC Marine Turtle
Specialist Group are also discussing the
potential for regional-scale assessments, as
has been done with other taxonomic groups
like sharks, and have recently completed
regional assessments for Mediterranean
and Hawaiian Islands turtles. The IUCN
SSC Marine Turtle Specialist Group also
continues to pioneer new methods for

finer scale conservation priority setting for
marine turtles through regular meetings

that since 2003 have generated a number
of useful priority setting tools including the
Hazards List of the anthropogenic pressures
that prevent marine turtle recovery; a Top
Ten List of most threatened marine turtle
populations worldwide; and a list of the
Unsolved Mysteries of Marine Turtles or
great unknowns that answers to which

will vastly improve the ability to conserve
marine turtles. The IUCN SSC Marine

Turtle Specialist Group is also a founding
member of the State of the World's Marine
Turtles Initiative (SWOT), a network of global-
scale date providers that is perfecting a
mechanism for collecting, managing and
disseminating information on marine turtle
abundance and conservation status.
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Key Messages

e The preservation and protection of our
ocean resources, not only for the marine
species they contain, but also for the
food, products, and ecosystem services
that they provide for billions of people
around the globe needs to become an
urgent priority. Many of the threats listed
for marine species are overlapping.
The development of sustainable
fisheries, including the elimination of
harmful fishing or harvesting practices,
the enforcement of current fishery
regulations, and implementation of
improved fishery technology, are
essential for reducing the extinction
risks for marine species. Similarly, more
attention needs to be aimed at reducing
pollution and destructive development
of coastal areas. The need to slow
or reverse global climate change is
pbecoming more important to protect
our planet’s resources and quality of
life, not only for the survival of the plants
and animals living in the ocean, but for
those that live on land or in freshwater
as well. The continued assessment of
the status of marine species is essential

for monitoring the impact of threats to
the ocean’s health and survival. It is
only in the last 20 years that scientists
have begun to worry seriously about
the effects that human activities have
on the marine realm, and they are
discovering that the loss of biodiversity
in the oceans is taking place at a similar
rate to that of terrestrial areas. Climate
change, in fact, may prove to have a
more serious affect on marine species
than those on land.

e The conservation status of the vast
majority of marine species has not yet
been investigated on a global scale.
Other than the completed groups
described here, there are fewer than 400
other marine species that have been
assessed for The IUCN Red List (Figure
4). Of these, approximately 200 are
marine fishes, 100 are marine molluscs,
and 75 are seaweeds. Only one species
of echinoderm, the edible European Sea
Urchin Echinus esculentus has been
assessed, although in many parts of the
world there have been huge declines in
population for commercially important



Status of the world’s marine species

echinoderms such as sea cucumbers
and sea urchins. The marine species
that have been assessed so far are
very unlikely to be representative of the
overall risk of extinction in the marine
environment, as they have not been
done in any systematic way. Completing
entire groups of species gives a much
Clearer view of the status of marine
species.

To address the marine gap on the

Red List, plans to compile data on
geographic distributions, ecology,
population numbers and trends, and
threats for the world's marine species are
well underway. Priority groups include

all marine vertebrates (approximately
16,000 marine fishes and reptiles), as
well as important habitat-forming primary
producers such as the remaining corals,

mangroves, seagrasses and certain
seaweeds. The conservation status of
species in several important invertebrate
groups such as gastropod molluscs,
bivalve molluscs and echinoderms
(such as starfishes, sea urchins and
sea cucumbers) will also be assessed.,
It is the largest effort to compile marine
species threat data ever attempted,
and will provide essential information for
the protection and conservation of the
world's vital marine resources.
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Newly hatched Leatherback Turtles Dermochelys coriacea that survive predation and pollution on their way to the sea will then face a myriad of other threats, including
capture in fisheries, entanglement in marine debris, and boat strikes. The Leatherback Turtle is listed as Critically Endangered. © Suzanne Livingstone
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Broadening the coverage of biodiversity assessments

Ben Collen, Mala Ram, Nadia Dewhurst, Viola Clausnitzer, Vincent J. Kalkman, Neil Cumberlidge

and Jonathan E.M. Baillie

While species coverage in The IUCN Red List
of Threatened Species™ has increased in
number each year since the inception of the
Red Data Book in the 1960s, assessments
have in general been restricted to the better
known taxonomic groups. The number

of described species still lags a long way
behind the estimated global total species
richness; even describing biodiversity
remains a significant challenge, and so
defining its status is larger still (Hitton-Taylor
et al. this volume; Vié et al. this volume).
However, a new initiative is being employed
to broaden the taxonomic coverage of The
IUCN Red List in order to better represent
biodiversity, provide increased data
coverage, enable a better understanding of
biodiversity status, and to identify key regions
and taxa that require greater conservation
attention. Importantly, this will supply a
broader range of species groups whose
conservation status can be tracked over
time. This will enhance the accuracy of

key indicators of biodiversity change, and
improve the breadth of information provided
to inform key targets like Convention on
Biological Diversity 2010 target and the UN
Millennium Development Goals.

A broader view of biodiversity
The conservation status of about 2.7% of
the world's described biodiversity is currently
known. Clearly this limits understanding of
the impact of humans on biodiversity, and
with it the ability to make informed decisions
on conservation planning and action. One of
the major challenges for The IUCN Red List
is assessing the larger groups that represent
the majority of the world's biodiversity. With
these larger groups of less well-known

The Usambara Eyelash Viper Atheris ceratophora (Vulnerable) pictured here eating a frog (Afrixalus sp.) gets its
name from the Usambara Mountains, part of the Eastern Arc range where it is found in Tanzania. This species
is threatened by high rates of deforestation and habitat degradation due to agriculture and increasing human
population, which is occurring throughout the Eastern Arc range. © Michele Menegon

organisms, a comprehensive survey of
extinction risk for the whole group is not
feasible. To illustrate the problem, consider
the estimated 298,506 plant species of
which roughly 85% have been described
but of those around 4% have had their
conservation status assessed (Hilton-Taylor
et al, this volume). Producing conservation
assessments for the remaining 96% within
a reasonable timeframe is not possible.
However, the need for a broader view of
the status of biodiversity is urgent. It has
become increasingly clear that taxa differ
in the relative level of threat they face, with
certain groups at higher risk of extinction

than others (Balllie et al. 2004, Purvis et al.
2000). Determining the reasons for these
differences is one of the key actions needed
for proactive conservation. As a first step,
increased coverage of baseline data is
required for The IUCN Red List. A truly global
picture of biodiversity requires coverage of all
major taxonomic groups. We can no longer
afford to base conservation decisions on a
restricted and non-representative subset of
species.

A new approach has been developed

(Balillie et al. 2008) that takes a large random
sample of species groups — just as when
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forecasting election results, a poll of voters
is taken. Using a random sample of 1,500
species from a group, this approach allows
for the identification of the general level

of threat to each group, the mapping of
areas likely to contain the most threatened
species, the identification of the main drivers
of threat and helps pinpoint what key actions
are required to address declines in the
group. Results from this new approach are
set to revolutionize our understanding of the
status of the world's species. It has enabled
an understanding of the conservation status
of reptiles for the first time and the status of
the world's terrestrial vertebrates (mammals,
birds, amphibians, and reptiles) can be
defined. In addition, it is now possible to
describe and therefore address the threat
faced by a number of the megadiverse
groups of invertebrates. In tumn, a greatly
expanded understanding of the impact

that humans are having on the world's
species will be used to feed information into
interationally important agreements aiming
to address biodiversity loss.

The first results of this new approach to
IUCN Red Listing, presented here, provides
new insights into our understanding of the
status of the world's species, and attempts
to do so in a systematic way that can be
built upon in time. Further assessments will
be delivered in 2009 and 2010 (Figure 1).

Status of the world’s terrestrial
vertebrates

Understanding where threatened species
are found aids conservation action,

informs key biodiversity targets and allows
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us to better evaluate human impact on
biodiversity. Previously, the true proportion
of threatened species amongst the under-
studied vertebrate classes (reptiles and fish)
has only been partially known. Combining
the new assessments of reptiles with

the new global mammal assessment

data (Schipper et al. 2008), and updated
datasets on amphibians (UCN 2008) and
birds (BirdLife International 2008), a more
accurate picture of globally threatened
terrestrial vertebrates can be drawn. These
new data will aid in the efforts to move
from monitoring, to prediction and pre-
emptive action. Almost one in four (24%)
terrestrial vertebrates within non Data

Figure 1. Groups being assessed using

the sampled approach and comprehensively.

1 = Comprehensive assessment complete;

2 = Comprehensive assessment underway;

3 = Sample of Freshwater fish complete, marine fish
underway; 4 = sampled approach group. Blue are
phase 1 groups (2007-2009), orange are phase 2
groups (2008-2010).

Deficient categories are threatened with
extinction (Figure 2a). The exact threat
level is unknown, as the status of 2,601
Data Deficient species is undetermined,
but ranges between 21% (assuming no
Data Deficient species threatened) and
32% (assuming all Data Deficient species
threatened).

Terrestrial vertebrates play a key role in the
provisioning of many ecosystem services.
Terrestrial ecosystems supply humans with
raw materials, food and support livelihoods,
so their healthy function is of great
importance. Terrestrial vertebrates face
several major threats that must be tackled
in order to maintain terrestrial systems. The
overwhelming threat to terrestrial species
is loss and degradation of habitat, primarily
through conversion of land to agriculture
and the impact of logging (Figure 2b -

note that birds are excluded from this
analysis, see figure legend). Of secondary
importance is the impact of pollution and
intrinsic factors such as limited dispersal
and restricted ranges faced by small
populations, particularly on islands. It is
difficult to estimate the impact that climate

Figure 2. Proportion of terrestrial vertebrates in each Red List Category (a) and major threats to globally
threatened terrestrial vertebrates (b). Note that birds are excluded from this analysis as they are coded against
the new threat classification scheme (Salafsky et al. 2008).
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The Lyre Head Lizard Lyriocephalus scutatus
(Vulnerable) is endemic to the southwest wet zone
of Sri Lanka. Habitat degradation caused by human
activities including the clearing of land for agriculture,
conversion to plantations, logging, mining, and the
pressures linked with human settlements, have
resulted in severe deforestation. It is estimated that
only 5% of the original wet zone rainforest remains in
Sri Lanka. The international pet trade may also pose
a threat as individuals are harvested from the wild.

© Ruchira Somaweera

change has already had, but it is clear that

in the future this will be a dominant driver of

extinction (Foden et al. this volume).

Neither species richness, nor threats

to these species are evenly distributed
across the planet (Sanderson et al. 2002).
Threats to vertebrates vary across realms,
according to the intensity and history of
the threats. Unfortunately the regions that
maintain the highest diversity also tend to
be the most threatened, and usually the
least well understood (Collen et al. 2008;
Mace et al. 2005). The Indo-Malayan and
Neotropical realms are consistently home
to the greatest proportion of threatened
species of terrestrial vertebrates. Oceanic
islands also contain very high proportions
of threatened species, for example
Oceania, while having a comparatively low
species richness maintains a highly at risk
terrestrial vertebrate fauna (Figure 3). The
final step in evaluating vertebrates is to
produce assessments for fishes. This will
be completed in the spring of 2009. This
will enable, for the first time, the status of
the world’s fishes, and the status of the
world’s vertebrates to be reported.

The geography of reptile threat
Reptiles are an ancient, diverse and
versatile group, present on all continents
except Antarctica, having colonized
many of the earth’s habitats. The first
evaluation of a representative sample of
reptiles shows that over one in five (22%)
reptiles in non Data Deficient categories
are threatened with extinction (Figure 4a).
The exact threat level is unknown, as the
status of 284 Data Deficient species is
undetermined, but ranges between 18%
(assuming no Data Deficient species
threatened) and 37% (assuming all Data
Deficient species threatened). The great
majority of species show a negative

Figure 3. Threatened species richness map for
terrestrial vertebrates (n = 9,606 species).

response to anthropogenic manipulation
of habitat worldwide. The principle threats
to reptile species are habitat loss and
degradation. Additionally, overexploitation,
principally through uncontrolled pet trade is
a problem in certain families (Figure 4b).

The proportion of species threatened
varies across reptile groups. For example,
43% of crocodilians are threatened. This
contrasts with 12% of snakes, and 20% of

lizards. Broad species level differences are
likely to reflect differences in geography,
range size, habitat specificity and biology,
as well as threat intensity. Identifying the
reasons for these differences among
groups is a major goal for conservation
piology. It is important to understand where
threat impact is most intense, and work to
reverse the process. This, in combination
with identifying those attributes that
predispose species to a higher risk of
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Figure 4. Proportion of reptiles in each Red List Category (a) and the major threats to globally threatened reptiles (b).

extinction will help predict outcomes of
different future scenarios and therefore
facilitate proactive conservation efforts.
This will help to minimize human impact on
biodiversity.

Indo-Malaya is the most species rich
biogeographic reaim for reptiles, as

it is for many other species groups.

The Indo-Malayan realm also has the
greatest density of threatened (CR, EN,
and VU) species (Figure 5). High levels

of deforestation and over-exploitation

are prevalent throughout the area, and
are thought to be responsible for these
elevated levels of threat. However, it is

in the Neotropical realm where the most
species with an extremely high risk of
extinction can be found. Aimost half of the
Critically Endangered reptiles are endemic
to the Caribbean, Central or South
America (43%), a percentage more than
double that for any other realm. While the
threats to reptiles in the Neotropical realm
are not unique, predation by introduced
mammals and habitat loss (primarily due
to conversion of land for agriculture, urban
development and tourism) are common
problems. Approximately one in five
Neotropical species are distributed in

the Caribbean. These species are more
likely to have narrower ranges, smaller
populations, and limited genetic diversity
because the distribution of these species

Figure 5. Threatened species richness map for
reptiles (n = 244 species).
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is restricted to islands. Therefore, in the
presence of threats, these island species
are at a higher risk of extinction.

Although not all reptile species have been
assessed, a random sample reveals new
details about the threats faced by reptiles.
Others have been updated from old 1996
assessments. In the well-known crocodile
group, the Cuban Crocodile Crocodylus
rhombifer has been uplisted to Critically
Endangered (Box 1). New assessments
of the IUCN Red List status for some of
the more poorly known groups have also
been possible. For example, amphisbaena
(worm lizards) are little studied, due to their
burrowing lifestyle (Box 2). Many of the
group that can be assigned a category
are Least Concern, protected from

human impact by their burrowing habits.

However, a number of species are listed

in threatened categories, principally due to
having restricted distributions in threatened
habitats. Time will tell whether those
classified as Data Deficient (DD) turn out to
be threatened or not.

Assessments of species in nine families
that have never before been red listed
allow a more confident appraisal of the
status of the world's reptiles. The threats
to reptiles and regions where threatened
species are concentrated that have been
identified in this random sample pave the
way for a comprehensive assessment of
all reptile species, while providing timely
status information for the CBD 2010 target.
This approach allows identification of key
attributes from which comprehensive
coverage will allow finer scale analysis.
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Box 1: Uplisting the Cuban Crocodile Crocodylus rhombifer (Cuvier, 1807)

The Cuban Crocodile is a species of freshwater crocodile renowned for
its leaping ability, allowing it to prey on arboreal mammals. This species

is a relict from the Pleistocene Era and has the narrowest distribution of
any extant crocodilian due to its preference of peat swamp habitats. This
unusual crocodile once had a wider distribution in the Cariblbean but is
now confined to the Zapata Swamp in Cuba with a smaller subpopulation

in Lanier Swamp on the Isla de la Juventud off the southwest coast

of Cuba. Like many other threatened species, the Cuban Crocodile is
negatively impacted by habitat degradation. In the past, intensive charcoal
buming was the main cause of habitat loss, but now development of

the tourism industry, land transportation, and agriculture are degrading
the areas in which this species inhabits. Possible sea level rise because
of global warming in the future could also degrade its swamp habitat.

As well as these environmental threats to the Cuban Crocodile, this
species is directly threatened by poaching for its meat. In 1996, the
Cuban Crocodile was assessed as Endangered. However, recent
genetic analysis has shown that extensive hybridization with the American
Crocodile Crocodylus acutus (Cuvier, 1807) has taken place, probably
over many centuries. Hybridization is a newly recognized major threat

to the Cuban Crocodile because it is decreasing the genetic purity of

this highly threatened species, which has just a small natural distribution
remaining. A reassessment of the conservation status of the Cuban
Crocodile has now listed this species as Critically Endangered.

The Cuban Crocodile Crocodylus rhombifer (Critically Endangered) is a species
of freshwater crocodile renowned for its leaping ability, allowing it to prey on
arboreal mammals. Hybridization with the American Crocodile, Crocodylus
acutus is a newly recognized major threat to the Cuban Crocodile because it is
decreasing the genetic purity of this highly threatened species, which has just a
small natural distribution remaining. © John White

First globally representative
groups of invertebrates on
The IUCN Red List

Existing biodiversity information is
strongly biased toward the terrestrial
megafauna and megaflora, and to
temperate rather than tropical areas.
However the highest extinction risk and
therefore greatest loss of biodiversity is

expected to be suffered by invertebrates
(Dunn 2005, Thomas et al. 2004). These
first invertebrate group assessments
show a great range in extinction risk, with
dragonflies and damselflies (Odonata)
that could be assigned a conservation
status the least threatened (14%) and
corals the most threatened (32.8%)
(Polidoro et al. this volume, Carpenter et

al. 2008). The main message drawn from
these invertebrate assessments is that
current data suggest invertebrates may
be just as threatened as vertebrates,

and in certain taxa, more so. The

status of different invertebrate groups is
extremely variable; therefore generalising
across invertebrates is not particularly
meaningful.

Box 2: The secret lives of fossorial reptiles

There are two main groups of burrowing reptiles — Amphisbaenia and
Scolecophidia. Amphisbaenia, known as worm lizards, are mostly
limbless species, uniquely adapted to a burrowing habitat, and occur on
both sides of the Atlantic. The blind snakes belonging to the infracrder
Scolecophidia, consist of snakes in the Typhlopidae, Leptotyphlopidae,
and Anomalepididae families. These burrowing snakes are distributed in
tropical and subtropical areas around the world. Burrowing reptiles are
ecologically important because they aerate soil and help regulate the
populations of insects such as ants and termites. There are over 600
species of burrowing reptiles within these two groups and an estimated
half of these species are Data Deficient. Clearly, the fossorial nature

of these species means that surveying is more problematic than for
ground-dwelling or even arboreal species. Even though ranges are often
narrow, the distribution of these species is still not fully understood, and
this further highlights that too little effort is being put into researching
these unusual and important reptiles. This situation is more worrying as
it has been shown that habitat loss and degradation have a negative
impact on burrowing reptiles because they are unlikely to occupy or
re-colonize fragmented landscapes. Ground compaction is also a threat
because it reduces the burrowing ability of these species. One in five of
burrowing reptiles within non Data Deficient categories are considered
threatened. Therefore more research is urgently needed into these

The Speckled Worm Lizard Amphisbaena fuliginosa (Not Evaluated) is a
burrowing reptile. This species was thought to be restricted to the rainforests of
northern South America but has recently been discovered in Brazilian Cerrado,
a dry savanna habitat. © Laurie Vitt

species to better understand, not only the conservation status of them,
but also their biology and ecology.
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Figure 6. Proportion of dragonflies and damselfiies (a) and proportion of freshwater crabs in each Red List

Category (b).

Freshwater ecosystems provide raw
materials, food and support livelihoods;
they perform many important environmental
functions and contribute to general human
well-being. In spite of only covering about
1% of the total land surface, inland waters
are home to around 126,000 aquatic
species (Darwall et al. this volume). The
results from the first freshwater invertebrate
group assessed, the Odonata, show that
14% of species in non Data Deficient
categories are threatened with extinction
(Figure 6a). The exact threat level is
unknown, as the status of 526 Data Deficient
species is undetermined, but ranges
between 9% (assuming no Data Deficient
species threatened) and 44% (assuming all
Data Deficient species threatened). However,
Odonata only comprise a small invertebrate
order, with above average dispersal ability
and wide distribution ranges, so results

are likely not to be indicative of many other
invertebrate groups. The majority of the
threatened species in this group inhabit lotic
(flowing) waters (Clausnitzer et al. 2009). A
combination of a more specialised ecology
and the higher environmental pressure on
these waters may provide the explanation
for the increased risk to species in these
habitats.

Almost one fifth of the world's crabs are
restricted to freshwater, a total of 1,281
species. Overlooked in comparison to their
more speciose marine counterparts, they are
distributed throughout almost all freshwater
habitats in tropical regions. Traits such as
low reproductive output in combination
with fragmentation caused of human
impact to freshwater habitats has resulted
in relatively high threat levels in this group
that is defined by high levels of endemism.

2

Atotal of 32% of freshwater crabs in non
Data Deficient categories are threatened
with extinction (Figure 6b) (Cumberlidge et
al. 2009). The exact threat level is unknown,
as the status of 629 Data Deficient species
is undetermined, but ranges between

16% (assuming no Data Deficient species
threatened) and 65% (assuming all Data
Deficient species threatened). The majority of
the threatened species have highly restricted
ranges. This exposes them to the impacts
of human disturbance from habitat loss,
particularly in forested regions, with alteration
of water regimes and pollution being most
frequently cited as cause of threat.

A map of the distribution of threatened
species from the crabs and dragonflies
reveals some centres of threat for
freshwater systems (Figure 7). Marked
concentrations of threatened species exist
in Viet Nam, Thailand, Cambodia, Malaysia
and the Philippines in Southeast Asia;

Sri Lanka (Box 3) and the Indian Western
Ghats in South Asia; and Colombia and
Mexico in central and South America.
These patterns are heavily influenced by
the distribution of restricted-range species.
Healthy freshwater invertebrate populations
are indicative of freshwater systems that
are able to provide critical services, such
as flood control, economic and livelihood
benefits. However, river basin and wetland
management is complex, as they are open
systems with ill-defined boundaries.

Comparing invertebrates to
vertebrates

Rather than differences between
vertebrates and invertebrates per se,
the assessments highlighted in this
chapter, suggest that key differences

exist between system and habitat,
regardless of whether the species is a
vertebrate or not. Freshwater groups

are consistently at higher risk than their
terrestrial counterparts, yet it is a system
about which we still know very little.
Restricted-range species tied to particular
habitats are at greater risk in all systems
(Box 4a) in comparison to wide ranging
species with more generalist ecological
requirements. While some of the major
threatening processes differ between taxa
(e.g., broadly speaking, over-exploitation
is less of a threat for Odonata and crabs
than for terrestrial vertebrates, particularly
mammals), habitat loss and degradation
represent major threats across all groups.

In situations where habitat loss is the primary
cause of decline, it is reasonable to assume
that there might be a positive correlation
between declines in vertebrate and non-
vertebrate populations. However, where
threats such as exploitation or pollution are
the cause of a decline, the expectation
might be that trends observed in one set

of species will not necessarily be indicative
of population trends in other species in

the same ecosystem. The impacts of
climate change remain complex, though

an increased understanding of species
biology may provide some clues (Box 4b)
(Foden et al. this volume). Addressing the

Box 3: Sri Lankan freshwater
crabs under threat

Sri Lanka is rich in freshwater crabs,

with 49 out of its 50 species endemic to
the island. The biodiversity assessment
presented in this chapter listed 80%

of all Sri Lankan freshwater crabs as
threatened (Critically Endangered,
Endangered, or Vulnerable), with a
shocking 50% of all species CR, and
possibly on the brink of extinction. The
elevated levels of endemism and threat in
Sri Lanka are surprisingly high considering
the moderate size of the island (<65,

000 km?) and its close proximity to the
Asian continental mainland. Threats to
the Sri Lankan freshwater crabs include
deforestation, pollution from excessive
pesticide use, and the impact of alien
invasive species on native species. Many
of the threatened species of freshwater
crabs have a limited distribution in

the rainforests of the wet zone in the
southwest part of the island, where they
are increasingly under pressure from the
rising human population density.
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Johora singaporensis (Critically Endangered) is a freshwater crab that is endemic to Singapore. It was previously known from two locations, one of which is a nature
reserve. However, despite intensive surveys this species has not been sighted in the nature reserve since the early 1990s, suggesting that it no longer exists in this
location. Acidification of water is suspected to be the cause of this extirpation. The surviving population of this species is under severe threat due to recent development
of the land, which has lowered the water table, and continuing decline in the quality of its habitat. © Peter Ng

lack of invertebrate coverage on the IUCN
Red List to date, is particularly pressing in
view of the ecosystem services that they

provide; therefore, it is important that they
be assessed, inventoried, monitored, and
protected (Rohr et al. 2007).

Evaluating trends in
biodiversity

In order to mitigate biodiversity loss
effectively, greater investment of
conservation attention is required in
tropical regions where there is the most
to lose in terms of species richness,

and where species groups have to date
been largely ignored (Collen et al. 2008).
Broad-reaching global legislation may
provide an impetus for such investment.
One important example is the CBD, under
which the 190 signatory nations have
ambitiously committed themselves to
actions to “achieve, by 2010, a significant
reduction of the current rate of biodiversity
loss at the global, regional and national
levels” (UNEP 2002). Assessing progress
towards this important goal requires data
on the status and trends in biodiversity for
a given group, country or region.

IUCN and its partners are working towards
this by evaluating change in conservation
status with The IUCN Red List Index

(RL)) (Butchart et al. 2004, 2005, 2007,
Vié et al, this volume). By conducting
conservation assessments at regular

intervals, changes in the threat status

of species in a taxonomic group can be
used to monitor trends in extinction risk.

As exemplified by the RLIs calculated for
birds (Butchart et al. 2004), amphibians

(Balllie et al. 2004), mammals and corals

Figure 7. Threatened species richness map for freshwater crabs (n = 210 species) and dragonfiies and

damselflies (n = 136 species).
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Source: Z5L & IWCH
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Viridithemis viridula (Data Deficient) is a dragonfly endemic to western Madagascar. Only the female of this species is known to science and its habitat preferences have
not yet been determined. Further research is needed before a more accurate assessment can be made. © Klemens Karkow

(Hilton-Taylor et al. this volume), robust
trends in change in conservation status

is achievable with regular assessment,
and with retrospective assessment.
Assessments can realistically take place
every four to five years for the vertebrates
and some plant groups, and at least every
10 years for all other groups (Balllie et al.
2008).

Delivery by 2010

The choice of groups for which this
approach is being applied is currently
limited by the presence of active networks
of specialists, up-to-date species lists,
and available data. However, by the

year 2010, the coverage of the IUCN

Red List will have expanded to include
eight groups of invertebrates, doubling
invertebrate coverage on the Red List in

a systematic manner (Figure 1). Using the
approach outlined here, this will not only
provide insight into the conservation status
of invertebrates, but also plant groups
such as the monocots and other groups
such as fungi. The results, when used to
calculate the Red List Index, will provide a

74

species-based biodiversity indicator that is
considerably more broadly representative
of all biodiversity than anything hitherto
available. Finally it will provide a data set
that will enable a broad range of trend
indices to be generated ranging from
specific taxonomic groups, to functional
groups, to species trends in biomes, or
biogeographic regions.
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Geothelphusa ancylophallus (Least Concern) is a freshwater crab that is endemic to Taiwan. Although localized
habitat loss and degradation, as well as problems associated with pollution are occurring in parts of its

range, the current rate of decline that this species is experiencing is not significant enough to warrant listing

in a threatened category. However, if the quality of this species’ habitat continues to decline, this species will
become threatened in the future. © Hsi-Te Shih
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Background

There is growing evidence that climate
change will become one of the major
drivers of extinction in the 21st century.
An increasing number of published
studies have documented a variety of
changes attributable to climate change,
for example changes in species breeding
times and shifts in distributions (Figure 1).
The Intergovermmental Panel on Climate
Change concludes that approximately 20-
30% of plant and animal species are likely
to be at increasingly high risk of extinction
as global mean temperatures exceed
warming of 2-3°C above preindustrial levels
(Fischlin et al. 2007). Another synthesis

study predicts 15-37% ‘commitment to
extinction’ by 2050 of the wide range of
regionally endemic and near-endemic
species examined (Thomas et al. 2004).
How can we predict which species will be
most threatened by climate change, and
how best can we mitigate the impacts”?

To date, most assessments of species
extinctions under climate change have
been based on either isolated case
studies or large-scale modelling of
species’ distributions. These methods
depend on broad and possibly inaccurate
assumptions, and generally do not take
account of the biological differences

between species. As a result, meaningful
information that could contribute to
conservation planning at both fine and
broad spatial scales is limited. Conservation
decision-makers, planners and practitioners
currently have few tools and little technical
guidance on how to incorporate the
differential impacts of climate change into
their plans and actions.

IUCN is developing assessment tools to
identify the potential effects of climate
change on species. The IUCN Red List
Categories and Ciriteria were developed
pefore climate change impacts on species
were widely recognized, and although they

Figure 1. A summary of some of the predicted aspects of climate change and examples of the effects that these are likely to have on species.
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Climate change is causing population declines of the Quiver Tree Aloe dichotoma, a long-lived giant tree aloe from the Namib Desert region. Growing evidence suggests
that desert ecosystems may be more sensitive to climate change than previously suspected. © Wendy Foden

remain effective for identifying species
that are undergoing declines in ranges or
population sizes, they may need further
refinement in order to identify the full suite
of species at risk from climate change. A
new initiative aimed at examining how the
IUCN Red List Criteria can be used for
identifying the species most at risk from
climate change is underway. This studly,
although it forms part of the overall project
looking at the impacts of climate change
on species, is not discussed further here.

Methodological approach
General Circulation Models (GCMs) predict
that climate change will affect different
areas of the world to different degrees.

But it is also widely recognized that not

all species will respond in the same way,
even to similar levels of climatic change. A
species’ individual susceptibility to climate
change depends on a variety of biological
traits, including its life history, ecology,
behaviour, physiology and genetic makeup.
Species exposed to large climatic changes
in combination with intrinsic susceptibility
to climate change face the greatest risk of
extinction due to climate change (Figure 2).

We assessed susceptibility to climate
change according to taxon-specific
piological traits and present an analysis of
the potential impacts of climate change
on species based on an analysis of these
traits. Using expert assessments for

pirds (9,856 species), amphibians (6,222

Susceptibility

due to biological traits

Exposure
to climate change
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species) and warm-water reef-building
corals (799 species), we examined the
taxonomic and geographical distributions
of the species most susceptible to
climate change and compared these to
the existing assessments of threatened
species in The 2008 IUCN Red List of
Threatened Species™ (herein The IUCN
Red List; IUCN 2008). Specifically we
address the following questions:

e \What are the biological traits that make
species potentially susceptible to climate
change?

e How common are these traits in birds,
amphibians and warm-water reef-
pbuilding corals?

e Are the species that are potentially
susceptible to climate change the same
as those already identified as threatened
on The IUCN Red List?

Figure 2. Increased risk of extinction due to climate
change occurs when species possess biological
traits or characteristics that make them particularly
susceptible to change, and simultaneously occur in
areas where climatic changes are most extreme.
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e How do taxonomic and geographic
concentrations of species that are
potentially susceptible to climate change
compare with those of threatened
species?

What are the biological

traits that make species

most susceptible to climate
change?

Through detailed consultations with a wide
range of experts, we identified over 90
biological traits that may be associated with
enhanced susceptibility to climate change.
These were consolidated into five groups
of traits (Table 1 and Box), and each trait
within these groups, was assessed using a
range of biological information. Specific trait

combinations were developed for each of
the three taxonomic groups covered in this
study. Table 1 shows the groups, traits and
the number of bird, amphibian and coral
species that met each of them either singly
or in combination.

There were a number of challenges in
selecting traits. These included the scarcity
of key species-level data (e.g., population
sizes, temperature-tolerance thresholds,
prey species), as well as defining traits in
quantifiable, objective and replicable ways.
Although not always possible, we aimed to
represent each of the trait groups with at
least one specific trait for each taxonomic
group. Even though many species
possess multiple susceptibility traits, for

Which traits or characteristics make species susceptible to climate change?

this analysis we defined “susceptible
species” to be those that were recorded
as having any one or more susceptibility
traits. While this method allows for very
broad comparability between taxonomic
groups, accurate quantification of the
contribution of each trait to extinction risk
is necessary before cross-taxonomic
group comparisons can be made with
confidence. Our approach to assessing
species’ susceptibility to climate change
assesses relative susceptibility within each
taxonomic group only.

The IUCN Red List and BirdLife
International’'s World Bird Database
provided essential information such as
taxonomy, distribution maps, habitats and
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Trait Group

Biological Trait

Number of species qualifying

Birds Amphibians Corals
Altitudinal range narrow and at high elevation 224
A. Specialized habitat and/or microhabitat Restricted to habitats susceptible to climate change 820 757 15
requirements High degree of habitat specialization 693 28
Dependence on a particular microhabitat 438 889
Contribution of trait group 46% 42% 5%
. Global temperature tolerances likely to be exceeded 61
B. Narrow environmental tolerances or - -
" Larvae particularly susceptible to heat stress 108
thresholds that are likely to be exceeded due to Sensiti - n -
climate change at any stage in the life cycle ensitive to increased sedimentation 143
Vulnerable to physical damage from storms and cyclones 183
Contribution of trait group 0% 0% 68%
C. Dependence on specific environmental
triggers or cues that are likely to be disrupted |Environmental trigger/cue disruption observed or likely 316 315
by climate change
Contribution of trait group 9% 10% 0%
Dependent on very few prey or host species 27
D. Dependence on interspecific interactions Dependent onan }nterspemflc interaction that is likely to a4
- - " . be impacted by climate change
which are likely to be disrupted by climate - — - - - -
Susceptible to chytridiomycosis and/or enigmatic decline 1,034
change -
Susceptible to breakdown of coral-zooxanthellae 144
interaction
Contribution of trait group 2% 32% 25%
- - . Low maximum dispersal distances 1,500 73
5{:‘::;:?:'3 z;::)mn;;‘:dao::v?:lrj::tgrteosuitable Geographic barriers limit dispersal opportunity 709 744 117
ranpe Limited opportunity to establish at new locations 769 602 B515)
9 Low genetic diversity or known genetic bottleneck 63
Contribution of trait group 69% 40% 40%
Number of climate change susceptible species 3,438 3,217 566
Number of species assessed 9,856 6,222 799
Climate change susceptible species (%) 35% 52% 1%

Table 1. A summary of the trait groups, biological traits and numbers of bird, amphibian and warm-water reef-building coral species that qualify as having the trait in
question. Trait group summary rows (italic) show the relative contribution of each trait group to the total number of climate change susceptible species for each taxonomic
group. The sum of these values is >100% because many qualifying species have multiple traits. Detailed descriptions of trait groups are given in the Box.

threats, and additional information was
gathered from published and unpublished
data, online resources, literature and
expert knowledge. While we attempted to
address data gaps with experts’ inferences
and assumptions, numerous uncertainties
remain. In summary, our results are

based on the following assumptions: that
species’ susceptibility to climate change is
associated with the possession of specific
biological traits that we have identified; that
the possession of any one of these traits
increases the susceptibility of a species to
climate change; and that our classification
of each species according to these traits is
accurate.

How common are these traits
in the amphibians, birds and
warm-water reef-building
corals?

Birds

Eleven traits were selected for this
relatively information-rich group. 3,438

of the world's 9,856 extant bird species
(35%) possess traits that make them
potentially susceptible to climate change.
Of these, 1,288 species have between
two and seven such traits with the majority
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of species qualifying due to specialized
habitat and microhabitat requirements,
and poor or limited opportunity to establish
at new locations, particularly due to low
maximum dispersal distances. We also
examined any evidence of impacts of
changing seasonal cues, confinement to
narrow altitudinal ranges at high elevations,
and dependence on five or fewer prey or
host species.

Susceptibility to climate change

in birds shows strong taxonomic

and geographic patterns with all

species considered susceptible

within the Diomedeidae (albatross),
Spheniscidae (penguin), Procellaridae,
Pelecanoididae and Hydrobatidae

(petrel and shearwater) families. Large
families with particularly high levels of
susceptibility include Turdidae (thrushes,
60%), Thamnophilidae (antbirds, 69%),
Scolopacidae (sandpipers and allies,
70%), Formicariidae (antthrushes and
antpittas, 78%) and Pipridae (manakins,
81%). In contrast, large families showing
low levels of climate change susceptibility
include Ardeidae (herons and egrets, 3%),
Accipitridae (osprey, kites, hawks and
eagles, 10%), Estrildidae (waxbills, grass

finches and munias, 12%), Cuculidae
(cuckoos, 156%), Picidae (woodpeckers,
21%) and Columbidae (doves and
pigeons, 27%).

Amphibians

We found that 3,217 of the 6,222 global
amphibian species (62%) are potentially
susceptible to climate change, and 962
species possess two to four climate
change susceptibility traits. Within

three small families in order Caudata
(salamanders), namely the Amphiumidae
(amphiumas, three species), Sirenidae
(sirens, four species) and Proteidae
(mudpuppies and waterdogs, six
species), all species are “climate-
change-susceptible”. The low numbers

of susceptible species in the order
Gymnophiona (caecilians) (18%), might be
due to the scarcity of global knowledge of
the group. The Sooglossidae (Seychelles
frogs and Indian Burrowing Frog),
Myobatrachidae and Limnodynastidae
(Australian ground frogs), Ceratophryidae
(horned toads), and Centrolenidae
(glassfrogs) families have 80-100% of
species assessed as “climate-change-
susceptible”. Large families with more than
50% “climate-change-susceptible” species
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include Strabomantidae, Bufonidae (toads
and true toads), Hylidae (treefrogs) and
Plethodontidae (lungless salamanders).

Of the six traits used to assess amphibian
susceptibility to climate change, those
relating to specialized habitat requirements,
poor dispersal and colonization ability,

and disruption of interspecific interactions
identified the majority of susceptible
species. These included species occurring
exclusively in habitats vulnerable to climate
change; those with water-dependant
larvae occurring exclusively in unbuffered
habitats; those unable to disperse due

to barriers such as large water bodies or
unsuitable habitat; and those with small
ranges in combination with very low
population densities.

Emerging infectious diseases, such as
chytridiomycosis, caused by the chytrid
fungus Batrachochytrium dendrobatidis,
and ‘enigmatic’ or unexplained declines
play an increasingly large role in driving
amphibians towards extinction (Bosch
and Rincon 2008; Corey and Waite 2008;
Lips et al. 2003; Navas and Otani 2007;
Pounds et al. 2006; Stuart et al. 2004).
While the direct contribution of climate
change to these threats remains disputed,
at best, species particularly susceptible
to or already experiencing such declines
are more likely to fare poorly in the face of
increasing climate change.

Under the trait group covering
‘dependence on interspecific interactions
that are likely to be disrupted by climate
change’, amphibians were regarded

as “climate-change-susceptible” where
chytrid infection has been recorded in wild
populations, where experts have deemed
infection highly likely, or where enigmatic
declines have been recorded but not
directly linked to chytridiomycosis. In many
cases, susceptibility to chytrid infection
shows a taxonomic and ecological bias
(Corey and Waite 2008; Stuart et al. 2004),
S0 we have provisionally included in this
trait group all species in genera containing
infected members (e.g., members of
genus Atelopus) that also occur exclusively
in subtropical or tropical montane
environments and are dependent on water
bodies. Species with chytrid presence

but no symptoms of clinical disease (e.g.,
members of genus Xenopus) did not
qualify as susceptible under this trait.

Restricted to a very small range in north-west Ecuador, the Black-breasted Puffleg Eriocnemis nigrivestis has been
assessed as both Critically Endangered according to The IUCN Red List and “climate-change-susceptible” based
on its biological traits. These “climate-change-susceptibility” traits include its habitat specialization, restriction to a
climate change susceptible habitat, a narrow and high altitude range, very short typical dispersal distances and an
extremely small population size. The species is suffering ongoing declines from deforestation. © Francisco Enriquez

Corals

To date, most climate change studies have
focussed on reef-level impacts and few
have attempted to distinguish individual
species’ responses to climate change
impacts. Here we assess only the warm-
water reef-building corals, including 789
species (those either zooxanthellate or
hermatypic) of order Scleractinia (stony
corals), eight Milleporina species (fire or
stinging corals), one Helioporaceae (blue
coral) and one Stolonifera species (organ

pipe coral). Due to insufficient information
and taxonomic uncertainties, we were
unable to assess the 46 other species in
the group.

We found that 566 of 799 global
warm-water reef-forming coral species
(71%) are potentially susceptible to the
impacts of climate change, while 253
species possess between two and six
susceptibility traits., Families Acroporidae
(including staghorn corals), Agariciidae
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and Dendrophyllidae had particularly high
numbers of susceptible species, while
Fungiidae (including mushroom corals),
Mussidae (including some brain corals)
and Pocilloporidae (including cauliflower
corals) possess relatively few.

Coral susceptibility assessments were
pased on 10 traits and most species
qualified due to their sensitivity to increases
in temperature both by adult polyps as
well as free-living larvae; sedimentation;
and physical damage from storms and
cyclones. Poor dispersal ability and
colonization potential proved a further
important trait group and included larval
longevity (as a proxy for maximum
dispersal distance) and the presence of
currents or temperatures as barriers to
dispersal. Although climate change related
ocean acidification is likely to become

a serious threat to coral survival in the
future (Kleypas et al. 1999; Royal Society
2005), we did not include it in susceptibility
assessments due to sparse information
about differentiation in species’ aragonite
decalcification rates. We plan, however, to
include acidification impacts in the climate
change exposure component of overall
climate change vulnerability assessments.

Are the “climate-change-
susceptible” species the same
as those already identified as
threatened on The IUCN Red
List, or are they different?

For each taxonomic group, we assigned all
species into the following four categories:
(i) threatened (according to The IUCN Red
List) and “climate-change-susceptible”;

(ii) threatened but not “climate-change-
susceptible”; (i) not threatened but
“‘climate-change-susceptible”; and (iv)
neither threatened nor “climate-change-
susceptible”. A summary of the results is
shown in Table 2.

The summaries in Table 2 and Figure 3
show that each taxonomic group faces

Table 2. The numbers and percentages of species
assessed for “climate-change-susceptibility” and in
the 2008 IUCN Red List for birds, amphibians and
warm-water reef-building corals. These values fall
into categories: (i) threatened and “climate-change-
susceptible” (red); (i) threatened but not “climate-
change-susceptible” (orange); (i) not threatened
but “climate-change-susceptible” (yellow); and (iv)
neither threatened nor “climate-change-susceptible”
(green).
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different challenges in response to climate
change. At 32%, the amphibians already
have a very high number of threatened
species. Seventy-five percent of these
are also susceptible to climate change,
greatly exacerbating their extinction risk. In
addition, 41% of currently non-threatened
species are “climate-change-susceptible”.

The overall percentage of threatened birds
is lower than those of the other groups
assessed (12%), but most threatened birds
(80%) are also susceptible to the impacts
of climate change. In addition, a quarter

of all bird species and nearly 30% of all
non-threatened species are susceptible to
climate change.

At 51%, corals have the greatest
proportion of not threatened but “climate-
change-susceptible” species of the
groups assessed, while a further 19%

of species are both susceptible and
threatened. Corals are the only group in
which non-threatened but susceptible
species outnumber those that are neither
threatened nor susceptible (21%), and
they do so by more than two-fold. This
suggests that if climate change becomes
extreme globally, more than three quarters

of all warm-water reef-building coral
species could be at risk of extinction.

The large overlap between threatened and
“climate-change-susceptible” amphibian
and bird species means that, ideally, they
may already be included in conservation
prioritization strategies. However, the
question above has more complex
implications. Species that already face a
high risk of extinction, irrespective of the
threat type, are far less likely to be resilient
to environmental and climatic changes.

A large overlap between threatened and
‘climate-change-susceptible” species
may therefore mean that climate change
may cause a sharp rise in both the
extinction risk and extinction rate of already
threatened species. It is also important

to identify susceptible species which,
while currently not threatened, are likely to
become so in the future as climate change
impacts intensify. By highlighting such
species before they decline, we hope to
promote preemptive and more effective
conservation actions.

Data Deficient Species
While Data Deficient species (i.e., those
with insufficient information to conduct
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Species susceptibility to climate change impacts

With a small range in Southern Africa, the Spotted Snout Burrower Hemisus guttatus is already considered Vulnerable due to habitat loss from afforestation,
agriculture, the introduction of alien fishes and lowering of the water table by invasive alien plants. The species’ reliance on seasonal rainfall events to break

periods of hibernation, as well as tadpoles’ dependence on temporary water bodies, make it particularly vulnerable to negative impacts due to climate change.

© Marius Burger

Red List assessments) represent only one
per cent of bird species, 256% and 14%
of amphibians and corals respectively
fall into this Red List Category. Because
a trait-based assessment of species
susceptibility to climate change

requires different information to Red

List assessments, we were able to infer
that 38 (68%), 679 (44%) and 94 (81%)
of Data Deficient bird, amphibian and
coral species respectively are potentially
susceptible to climate change. For
corals, these susceptibility assessments
were based on traits inferred from
knowledge of close taxonomic relatives
(e.g., similar reproductive modes), while

Figure 3. The proportion of bird, amphibian and coral
species falling in one of the 6 following categories:

(i) threatened (according to The 2008 IUCN Red

List) (orange); (i) threatened and “climate-change-
susceptible” (red); (iij) not threatened but “climate-
change-susceptible” (yellow); (iv) Data Deficient

and “climate-change-susceptible” (grey); (v) Data
Deficient and not “climate-change-susceptible” (dark
green); and (vi) neither threatened, Data Deficient nor
“climate-change-susceptible” (light green).
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inferences were made based largely

on habitats (e.g., disease susceptibility)
for amphibians. Due to particularly poor
distribution information for most Data
Deficient species, they were not included
in the geographic analyses.

Where are the areas of
highest concentrations of
“climate-change-susceptible”
species?

Although birds are generally a data rich
group, range maps are not currently
available for many of the non-threatened
species, making meaningful analysis of
global geographic trends in “climate-
change—susceptible” species impossible.
For this reason we are only able to present
global geographical trends for amphibians
and corals.

Amphibians

We identified high concentration areas

by selecting areas with the top 10%, 5%
and 2.5% of species richness (or nearest
appropriate percentages when these

were not distinguishable). For amphibians
assessed as threatened and “climate-
change-susceptible” (Figure 4a), the areas
of greatest richness span Mesoamerica
and northwestern South America. Smaller
areas of high richness include various
Caribbean Islands; south-eastem Brazil; Sri
Lanka, the Western Ghats of India; northem
Borneo (Malaysia); and the eastern coast of
Australia. As expected, this shows strong
correspondence with areas of both overall
and threatened species richness (Stuart et
al. 2004), although interesting exceptions
are the lower levels of susceptibility in the
Amazon Basin; central to southermn Africa;
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and the southeastern USA. While each of
these areas has moderate to high species
richness and many threatened species,
they did not meet the thresholds for
inclusion as high concentration areas.

High concentration areas for amphibians
assessed as not threatened but “climate-
change-susceptible” complement

the threatened and “climate-change-
susceptible” species’ coverage of the
regions of overall species richness.

The largest and most dominant high
concentration areas are southem Brazil
and its neighbouring countries, and a large
region from east to central and southermn
Africa. We also identified smaller high
concentration areas in West Africa, New
Guinea and eastermn and northern Australia.
High concentration areas of not threatened
and susceptible species co-occur with
those of threatened and susceptible
species in Mesoamerica, northwestemn
South America and western Australia.

High concentration areas for threatened and
‘climate-change-susceptible” amphibians
cover a relatively small geographic extent.
This is due to the typically extremely small
ranges of most threatened amphibians,
particularly in Mesoamerica, the northem
Andes and the Caribbean, where
threatened species richness is greatest.
That relatively small areas contain such high
amphibian richness, particularly of priority
species, further highlights their extreme
importance for amphibian conservation.

In contrast with threatened and “climate-
change-susceptible” species, several that
are not threatened but susceptible have
much larger ranges. In combination with the
larger number of these species, this results
in much larger high concentration areas for
this group.

In order to identify areas of disproportionately
high threat or susceptibility, we compared

Figure 4. Areas of high concentration of amphibian
species assessed as (a) threatened and “climate-
change-susceptible” (reds), and not threatened but
“climate-change-susceptible” (yellows). (b) Shows
areas containing high proportions of threatened and
“climate-change-susceptible” (reds), and not threatened
and “climate-change-susceptible” amphibian species
(vellows) (expressed as the percentage of species in
these categories relative to the total number of species
occurring there). High concentration areas indicate
those with the top 10%, 5% and 2.5% of values, and
when these were not distinguishable, the nearest
appropriate percentages were used.
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the number of threatened and susceptible
species relative to the total number of
species in any one area (expressed as the
percentage of species of interest relative to
the total species number). This information
complements high concentration areas of
overall species richness and is particularty
important for conservation planning at
regional and global scales.

For amphibians, mapping the relative
richness of threatened and “climate-
change-susceptible” species (Figure 4b)
once again highlights Mesocamerica, the
northemn Andes and the Caribbean, but for
this group, the area of high concentration
continues intermittently through
southwestern North America and the Andes
as far south as central Chile. Additional
areas of high concentration include several
Medliterranean islands and south-westermn
Turkey; the Seychelles; the southermn
Japanese islands; New Zealand’s North
Island; and Fiji. Areas of high concentration
of relative numbers of species assessed
as not threatened but “climate-change-
susceptible” include western and central
Australia; the Solomon Islands; south
eastern South America; north-westemn

Mexico; the arid region extending from

the Western Sahara through the Red Sea
basin, south to the Hom of Africa and
along the coastal regions of the Arabian
Peninsula; and the foothills surrounding the
northern Himalayan Plateau.

Corals

Based on high concentration area analysis,
a single high concentration area is identified
for warm-water reef-building corals based
on all assessment categories and their
combinations, namely the ‘Coral Triangle
bordered by the Philippines, Malaysia
and Indonesia (Figure 5a). This is the
high concentration area of threatened
and “climate-change-susceptible”,

not threatened but “climate-change-
susceptible”, as well as for overall coral
species richness and threatened coral
species richness (Carpenter et al. 2008).
The ‘Coral Triangle’ is already being
negatively impacted by climate change
(Carpenter et al. 2008) and our results
reinforce the extreme importance of
effective conservation in this region.

s

Mapping areas with high proportions
of threatened and “climate-change-

susceptible” coral species (Figure 5b)
also highlights the ‘Coral Triangle’, though
additional high concentration areas
include the northern parts of the Great
Barrier Reef; the south-western coast of
Australia; the Yellow Sea; the East China
Sea and the Sea of Japan; and various
areas along the coastlines of Pakistan,
India and Bangladesh. Although not
particularly species rich on a global scale
and therefore not appearing as high
concentration areas in Figure 5a, these
regions clearly face an extremely high level
of threat.

Areas with high concentrations of
non-threatened but “climate-change-
susceptible” corals show a markedly
different pattern to those of other coral
groups (Figure 5b). The species-rich
‘Coral Triangle” is not highlighted, but in
several areas of generally low species
richness, more than 90% of all species
are not threatened but “climate-change-
susceptible”. High concentration areas of
these species include the Mediterranean
and extending to north-west Africa; the
east coast of the United States; the
southermn United States coast; north-

Emperor Penguin Aptenodytes forsteri and man meet in front of Mount Discovery (McMurdo Sound, Antarctica). Although currently listed as Least Concern, Emperor
Penguins’ poor dispersal potential and low reproductive rate make them likely to be susceptible to negative impacts of climate change. © Colin Harris
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western Mexico; the east and south-east
of Brazil; the East China Sea; and smaller
areas around Australia. These areas are
likely to be subject to rapid coral declines
if they are exposed to large climatic
changes.

In the long term we plan to compare
the distribution of “climate-change-
susceptible” species with areas of large
climatic change exposure, based on
General Circulation Model projections,
which will allow us to identify species,
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taxonomic groups and areas where
species potentially face the highest risk
of extinction due to climate change.
However, first we propose to examine

the traits and their distribution across
species in order to evaluate the extent to
which they can be shown to be predictive
of climate change impacts, as well as

to examine the inter-relationships and

possible redundancies in the trait set. This

process will contribute to the validation
and testing of our methods in order to
provide reassurance that the traits used

Figure 5. Areas of high concentration of warm-
water reef-building coral species assessed as

(a) threatened and “climate-change-susceptible”
(reds), and not threatened but “climate-change-
susceptible” (yellows). (b) Shows areas containing
high proportions of threatened and “climate-
change-susceptible”, and not threatened and
“climate-change-susceptible” coral species (yellows)
(expressed as the percentage of species in these
categories relative to the total number of species
occurring there). High concentration areas indicate
those with the top 10%, 5% and 2.5% of values, and
when these were not distinguishable, the nearest
appropriate percentages were used.

are reliable predictors within and across
species groups.

Key messages

e Some species are much more
susceptible to climate change impacts
than others due to inherent biological
traits related to their life history,
ecology, behaviour, physiology and
genetics.

e High risks of extinction occur when
species experience both high
susceptibility to climate change and
large climatic changes.

e |UCN has conducted assessments of
susceptibility to climate change for the
world’s birds, amphibians and warm-
water reef-building coral species. Based
on a range of taxon-specific traits, we
found that 35%, 52% and 71% of these
groups respectively have traits that
render them particularly susceptible to
climate change impacts.

e 7/0-80% of birds, amphibians and corals
that are already threatened are also
“climate-change-susceptible”. Given
exposure to large climatic changes,
these species which also have least
resilience to further threat, already
face the greatest risk of extinction.

Of species that are not considered
threatened, 28-71% are “climate-
change-susceptible”. We identify the
taxonomic groups and geographic
regions harbouring the greatest
concentrations of the above species
and recommend that they are given high
conservation priority.

e Assessments of “climate-change-
susceptibility” complement IUCN Red
List assessments of extinction risk and
serve as a ‘warning flag’ highlighting
the need for intensive monitoring and
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These corals of the Solomon Islands are healthy and none is currently threatened, yet 4 of the 5 species photographed have traits that are likely to make them susceptible
to climate change impacts. These susceptible corals include Acropora digitifera (Near Threatened), A. gemmifera (Least Concern), A. robusta (Least Concern) and
Pocillopora eydouxi (Near Threatened), which are more vulnerable to bleaching because their symbiont algae have low temperature tolerances, while those of the pink
coral shown (Pocillopora verrucosa — Least Concern) may be more robust. © Emre Turak

potentially conservation action for
affected species.

References

Bosch, J. and Rincon, PA. 2008.
Chytridiomycosis-mediated expansion of Bufo
bufo in a montane area of Central Spain: an
indirect effect of the disease. Diversity and
Distributions 14(4): 637-643.

Carpenter, K.E., Abrar, M., Aeby, G., Aronson,
R.B., Banks, S., Bruckner, A., Chirlboga, A.,
Cortes, J., Delbeek, J.C., DeVantier, L., Edgar,
G.J., Edwards, A.J., Fenner, D., Guzman,
H.M., Hoeksema, B.W. et al. 2008. One-Third
of reef-building corals face elevated extinction
risk from climate change and local impacts.
Science 321(5888): 560-563.

Corey, S.J. and Waite, TA. 2008. Phylogenetic
autocorrelation of extinction threat in
globally imperilled amphibians. Diversity and
Distributions 14: 614-629.

Fischlin, A., Midgley, G.F., Price, J.T., Leemans,
R., Gopal, B., Turley, C., Rounsevell, M.D.A.,
Dube, O.P, Tarazona, J. and Velichko,

AA. 2007, Ecosystems, their properties,
goods, and services. In: M.L. Parry, O.F.
Canziani, J.P. Palutikof, P.J. van der Linden
and C.E. Hanson (eds). Climate Change
2007 Impacts, Adaptation and Vulnerability.
Contribution of Working Group Il to the Fourth
Assessment Report of the Intergovernmental
Panel on Climate Change, Cambridge
University Press, Cambridge, UK, pp 211-
272,

IUCN 2008. 2008 Red List of Threatened
Species. Available at: http:/Awww.iucnredlist.
org.

Kleypas, J.A., Buddemeier, R.\W., Archer, D.,
Gattuso, J.P., Langdon, C. and Opdyke,
B.N. 1999. Geochemical consequences of
increased atmospheric carbon dioxide on
coral reefs. Science 284(5411): 118-120.

Lips, K.R., Reeve, J.D. and Witters L.R.

2003. Ecological traits predicting amphibian
population declines in Central America.
Conservation Biology 17(4). 1078-1088.

Navas, C.A. and Otani, L. 2007. Physiology,
environmental change, and anuran
conservation. Phyllomedusa 6(2): 83-103.

Pounds, J.A., Bustamante, M.R., Coloma,
L.A., Consuegra, J.A., Fogden, M.PL.,
Foster, PN., La Marca, E., Masters, K.L.,
Merino-Viteri, A., Puschendorf, R., Ron, S.R.,
Sanchez-Azofeifa, G.A., Still, C.J. and Young
B.E. 2006. Widespread amphibian extinctions
from epidemic disease driven by global
warming. Nature 439(7073): 161-167.

Royal Society 2005. Ocean acidification due
to increasing atmospheric carbon dioxide.
Report nr 12/05.

Stuart, S.N., Chanson, J.S., Cox, N.A., Young,
B.E., Rodrigues, A.S.L., Fischman, D.L.
and Waller, R.W. 2004. Status and trends
of amphibian declines and extinctions
worldwide. Science 306(5702): 1783-1786.

Thomas, C.D., Cameron, A., Green, R.E.,
Bakkenes, M., Beaumont, L.J., Collingham,
Y.C., Erasmus, B.F.N., de Siqueira, M.F.,
Grainger, A., Hannah, L., Hughes, L., Huntley,
B., van Jaarsveld, A.S., Midgley, G.F., Miles,
L., Ortega-Huerta, M.A., Townsend Peterson
A., Phillips, O.L. and Williams, S.E. 2004.
Extinction risk from climate change. Nature
427(6970): 145-148.

87






The Mediterranean: a biodiversity hotspot under threat

Annabelle Cuttelod, Nieves Garcia, Dania Abdul Malak, Helen J. Temple and Vineet Katariya

The diverse Mediterranean
The Mediterranean Basin is one of the
world’s richest places in terms of animal
and plant diversity. This diverse region,
with its lofty mountains, ancient rivers,
deserts, forests, and many thousands of
islands, is a mosaic of natural and cultural
landscapes, where human civilization and
wild nature have coexisted for centuries
(Figure 1). The unique conjunction of
geography, history, and climate has led
to a remarkable evolutionary radiation that
continues to the present day, as animals
and plants have adapted to the myriad

of opportunities for life that the region

presents. The Mediterranean is particularly
noted for the diversity of its plants —

about 25,000 species are native to the
region, and more than half of these are
endemic — in other words, they are found
nowhere else on earth. This has led to the
Mediterranean being recognized as one
of the first 25 Global Biodiversity Hotspots
(Myers et al. 2000).

Besides this great richness of plants, a
high proportion of Mediterranean animals
are unique to the region: 2 out of 3
amphibian species are endemic, as well
as half of the crabs and crayfish, 48% of

the reptiles, a quarter of mammals, 14%
of dragonflies, 6% of sharks and rays
and 3% of the birds. The Mediterranean
is also hosting 253 species of endemic
freshwater fish. Although the Mediterranean
Sea makes up less than 1% of the global
ocean surface, up to 18% of the world's
macroscopic marine species are found
there, of which 25 to 30% are endemic
— an incredibly rich biodiversity for such a
small area (Bianchi and Morri 2000). The
Mediterranean’s importance for wildlife is
not limited to the richness or uniqueness
of its resident fauna and flora: millions

of migratory birds from the far reaches

Figure 1. Map of the Mediterranean Sea and surrounding countries.
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Box 1: Why is species conservation important?

Species provide us with essential services: not only food, fuel,
clothes and medicine, but also purification of water and air, prevention
of soil erosion, regulation of climate, pollination of crops by insects,
and many more. In the Mediterranean, they provide a vital resource
for the tourism and fishing industries, as well as having significant

of Europe and Africa use Mediterranean
wetlands and other habitats as stopover or
breeding sites.

The Human Factor

In addition to its thousands of species of
fauna and flora, the Mediterranean region
is home to some 455 million human
inhabitants, from a wide variety of countries
and cultures. Considerable economic
disparities exist within the region, with the
GNI per capita of the Mediterranean EU
countries (USD 20,800) being ten times
that of the North African ones (USD 2,100)
(World Bank 20086). Poor people depend
heavily on natural resources and the loss of
biodiversity is undermining the potential for
economic growth, affecting the security of
populations (food, health, etc.) and limiting
their options. On the other hand, economic
development increases the pressures on
the environment and hence conservation
challenges and options in the region are
driven by these economic inequities.

The region also receives a large number
of visitors: in 2005, 246 million people —

them.

31% of all interational tourists — visited
the Mediterranean, particularly its coastal
areas (Blue Plan 2008). Many visitors

to the region are drawn by its natural
beauty, but heavy pressure from visitors
and residents alike is causing severe
environmental degradation. Urbanization,
coastal development, pollution, and
unsustainable exploitation of natural
resources such as marine fish are just

“An outstanding centre of
biodiversity but also one of
the most threatened, mainly
by human activity”

some of the many human activities that are
leading to an ever-increasing number of
Mediterranean species to be facing a high
risk of extinction.

Assessing Mediterranean
Species

Assessing the conservation status of
species at the Mediterranean regional level
is particularly relevant to regional policy

cultural, aesthetic and spiritual values. Consequently the loss of
species diminishes the quality of our lives and our basic economic
security. From an ethical point of view, species are part of our natural
heritage and we owe it to future generations to preserve and protect

instruments such as the Convention for the
Protection of the Marine Environment and
the Coastal Region of the Mediterranean
or Barcelona Convention. It gives a timely
overview of the status of biodiversity, and
provides sound scientific data to decision-
makers for policy development and
management of natural resources. These
assessments will help Mediterranean
countries to determine whether or not they
have met their obligations, commitments
and targets under international
agreements, such as the target to reduce
the rate of biodiversity loss by 2010 under
the Convention on Biological Diversity
(CBD 2002). Hence IUCN s coordinating
a process 1o evaluate the conservation
status of all vertebrates and selected
invertebrate and plant groups in the
Mediterranean region, including terrestrial,
freshwater and marine species. In total,
1,912 species have been assessed to
date (Table 1). Some taxonomic groups
have been assessed at the global level
(amphibians, birds, mammals and reptiles),
while others have been evaluated regionally
(cartilaginous fishes, cetaceans, crabs

Table 1. Numbers of species from Mediterranean countries assigned to each IUCN Red List category, by taxonomic group. Assessments carried out between 2004 and
2008 by IUCN and its partners. Data Deficient means that there is not enough information to assign the species to one of the other Categories, and it does not imply that

the species is not threatened.

: o Endemic
IUEN Req List Amphibians' Birds' Ca@“ag‘”f US| Cetaceans?® Crab_s anzds Freshwater
Categories fishes Crayfish fishes*

Extinct®

Vulnerable 16 13

9 2 2 51

Mammals'

Dragonflies®® | Reptiles! TOTAL

27 13 11 144

Near Threatened 17 29

13 0 4 10

20 27 36 156

Data Deficient 1 0 18 4 0 41 30 6 19 119
TOTAL 115 601 71 9 14 253 330 164 355 1912
Endemic 71 (62%) 16 (3%) 4 (6%) 0(0%) 7 (50%) 253 (100%) | 87 (26%) 23(14%) | 170 (48%) | 631 (33%)

' Species assessed at the global level.
2 Species assessed at the regional level.

° Preliminary data; still to be confirmed by the IUCN Red List Authority.
4 Only the species occurring in river basins flowing into the Mediterranean Sea and adjacent Atlantic waters were included in the assessment (Smith and Darwall 2006).
5 “Extinct” includes the categories Extinct, Extinct in the Wild and Regionally Extinct.
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Figure 2. Percentages of Extinct, threatened, non-threatened and Data Deficient species in each major taxonomic group assessed.
and crayfish, endemic freshwater fishes A closer look at the different groups shows threatened species in the Mediterranean
and Odonata (dragonflies and damselflies, that at least 56% of endemic freshwater (those classified as Critically Endangered,
later referred to collectively as dragonflies)).  fishes, 56% of dolphins and whales, 42% of ~ Endangered or Vulnerable), either at the
Although the global and regional sharks and rays, 36% of crabs and crayfish,  global or at the regional level, is about one
assessments are not directly comparable 29% of amphibians, 19% of dragonflies fifth (19%) and about 1% of the species
with each other, they do give an indication and damselflies, 14% of mammals, 13% is already extinct in the region. These
of the different levels of threat faced by of reptiles and 5% of birds are threatened percentages will be higher if some of the
each taxonomic group. with extinction. Overall, the proportion of currently Data Deficient species prove

Figure 4. Species richness of globally threatened birds in the Mediterranean basin.
(Map of bird species richness is not available).
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Figure 6. Species richness of endemic freshwater fish in the Mediterranean basin (a) and species richness of threatened endemic freshwater fish in the Mediterranean

basin (b).

Figure 7. Species richness of mammals (including cetaceans) in the Mediterranean basin (a) and species richness of globally threatened mammals (including cetaceans)
in the Mediterranean basin (b).

to be threatened. Sixteen species are
already extinct in the region, including some
endemics such as the Hula Painted Frog
Discoglossus nigriventer, the Canary Islands
Oystercatcher Haematopus meadewaldoi
and seven endemic freshwater fishes:
Tristramella intermedia, Tristramella
magdelainae, Alburnus akili, Chondrostoma
scodrense, Mirogrex hulensis, Telestes
ukiiva and Salmo pallaryi. These extinctions
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signify the definitive loss of an important part
of the world's biological heritage.

The geographic distribution of species
richness and threatened species
richness, highlighting regions with greater
concentrations of species at risk that
should be given particular attention, is
presented for each taxonomic group in
Figures 3 10 9.

Freshwater habitats

In addition to invaluable “ecosystem senvices’
such as food, water purffication, flood

and pollution control, and fertile sediment

for agriculture, rivers and wetlands also
provide ireplaceable habitats for thousands
of species. But freshwater habitats are
facing major threats: Mediterranean rivers
contain more than 3,500 dams, sediment
discharge is drastically reduced and water



The Mediterranean: a biodiversity hotspot under threat

Figure 9. Species richness of reptiles in the Mediterranean basin (a) and species richness of globally threatened reptiles in the Mediterranean basin (b).

is diverted for energy production, irmigation or “Freshwater species worrying status of Mediterranean wetlands

water supply, reducing therefore the original contribute significantly to the and rivers. Freshwater species have been

basin drainage area by about 78% (Poulos economy, environment and mapped based on river basins flowing

and Collins 2002). In most Mediterranean livelihoods of Mediterranean into the Mediterranean Sea and adjacent

countries, water-use is approaching the limit societies” Atlantic Ocean river basins. Figure 10a

of available resources (Blue Plan 2005) and provides an indication of patterns of high

several rivers are now seasonally dry. reptiles and mammals are dependant of freshwater species richness, based on the
freshwater habitat for at least some part of species assessed to date, while Figure

Of the species assessed, 547 amphibians,  their life cycle. The fact that 38% of them 10b indicates concentrations of species at

crabs, freshwater fishes, dragonflies, are threatened gives an indication of the risk, in particular in the lberian Peninsula,

Figure 10. Species richness of freshwater amphibians, crabs, endemic fishes, mammals, dragonflies and reptiles in the Mediterranean basin (a) and species richness of
freshwater threatened amphibians, crabs, endemic fishes, mammals, dragonflies and reptiles in the Mediterranean basin (b).
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Mediterranean freshwater-dependent species: Green Gomphid Ophiogomphus cecilia — Least Concern © Jean-Pierre Boudot. Pond Water-crowfoot Ranunculus peltatus
— Not Evaluated © Serge Muiller. Economidichthys pygmaeus — Least Concern © loannis Rousopoulos. Pyrenean Frog Rana pyrenaica — Endangered © Lars Bergendorf

the Balkans, the western part of Greece
and the area from Turkey down to Israel.
More information about the conservation
status of amphibians and endemic
freshwater fish are detailed in Cox et al.
(2006) and Smith and Darwall (2006).

Terrestrial habitats

Some species, such as various
amphibians and dragonflies, are particularly
sensitive to water quality and considered
to be good indicators of the health of
freshwater systems. Monitoring the status

of these freshwater species is therefore a
key tool in the conservation of important
Mediterranean wetlands.

these groups being endemic. There is also
a high diversity of birds, invertebrates and
plants. The initial results show that about
16% of the assessed terrestrial species are
threatened with extinction.

The Mediterranean region is made up of
a mosaic of different terrestrial habitats,
containing a diverse range of species,
including 355 species of reptiles (Cox et
al. 2006), 330 species of mammals, 106
species of amphibians, 158 species of
dragonflies, about half of the species in

Based on these results, terrestrial species
richness is shown in Figure 11a. It's
interesting to note the Hoggar mountain
region, in the south of Algeria, which is an
important refuge for numerous species.
However, this map is only indicative, as

Figure 11. Species richness of terrestrial amphibians, mammals, dragonflies and reptiles in the Mediterranean basin (a) and species richness of threatened terrestrial

amphibians, mammals, dragonflies and reptiles in the Medliterranean basin (b).
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With almost 5,000 islands and islets, the Mediterranean comprises one
of the largest groups of islands in the world. Mediterranean islands display
extraordinary features, with high rates of endemism, and act as a naturel
laboratory for evolutionary studies. Their particularities give rise to specific
conservation challenges. Thus many of the endemic island plant species

North African people have ancient and rich traditions associated with
the use of medicinal plants. Plant-derived products are used in the
production of traditional medicines, cosmetics and perfumes. They are
particularly important for people of the region, as they are sometimes
the only source of medicine readily available. Mediterranean plants have
been used in the development of modern pharmaceutical products
and crop varieties, and about 70% of the North African wild plants in

plants and invertebrates, which account

small area. Of the world's 85 cetacean

are confined to single small locations, they are extremely vulnerable

to habitat destruction, overgrazing, and urban expansion. The Top 50
Medliterranean Island Plants highlights some of the most threatened plant
species of the Mediterranean islands, stressing particular situations and
conservation needs (Montmollin and Strahm 2005).

the Mediterranean are known to be of potential value in fields such

as medicine, biotechnology and crop improvements (UNEP 2006).
Increased demand, coupled with unsustainable collection from the wild
has led a number of important plant species to become scarce in areas
where they were previously abundant. The regulation of their collection
is therefore essential, to ensure that these valuable species continue to
be available in future.

Cartilaginous fishes (sharks, rays and

for most of the terrestrial species, have not
yet been assessed. Figure 110 indicates
some areas of particular concem, due to
the high numbers of threatened species, in
particular Morocco, the eastern rim of the
Mediterranean basin and Turkey.

Marine habitats
The Mediterranean Sea contains an
immense diversity of life despite its

species, 23 are known to occur in the
Mediterranean and the Black Seas.
Some are just visitors, but nine species
are known to be year-round residents

in the Mediterranean (Reeves and
Notarbartolo 2006). An additional marine
mammal species is encountered in the
Mediterranean Sea: the Mediterranean
Monk Seal Monachus monachus — the
world’s most endangered pinniped.

chimaeras) are also present, with 771
species living and breeding in the
Mediterranean Sea (Cavanagh and Gibson
2007).

Despite the general impression of
homogeneity, under-sea ecosystems are
very diverse, with submarine mountains,
canyons and other specific hydrological
features. As a consequence, marine

species are not evenly distributed (Figures
12a and 12b) and some areas are of
critical importance for the conservation

of these species as they provide unique
nursery and feeding sites.

Sharks are the top predators of the
Mediterranean Sea food chain: they
regulate species abundance, distribution
and diversity, and they help maintain

the marine ecosystem’s health and

limit disease dispersal by taking sick or
weak prey. Nonetheless, they are facing

a particularly high risk of extinction.
Accidental killing, intensive fishing activities
and pollution are severe threats for

these species, and the situation in the
Mediterranean Sea is much bleaker than it
is worldwide: 42% of the shark species are
threatened in the region in comparison with
17% globally (Polidoro et al. this volume),
which has led to the Mediterranean

being described as the most dangerous

Mediterranean terrestrial species: Kythrean Sage
Salvia veneris — Critically Endangered © Yiannis
Christofides. Desert Horned Viper Cerastes cerastes
— Least Concern © Wolfgang Béhme. Egyptian
Vulture Neophron percnopterus — Endangered

© Pedro Regato. Spanish Ibex Capra pyrenaica —
Least Concern © Pedro Regato
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Mediterranean marine species: Short-Beaked Common Dolphin Delphinus delphis — Endangered © Giovanni Bearzi/Tethys. Long-snouted Seahorse Hippocampus
guttulatus — Data Deficient © TUDAV. Goose Foot Star Peltaster placenta — Not Evaluated © TUDAV. Giant Devilray Mobula mobular — Endangered © Maurizio Wiirtz
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Figure 12. Species richness of marine mammals in the Mediterranean Sea (a) and species richness of threatened marine mammals in the Mediterranean Sea (b).

sea in the world for cartilaginous fishes
(Cavanagh and Gibson 2007).

The analysis of marine mammals and
shark species, as well as the first results
for other marine fish species, displays a
particularly striking feature of the marine
ecosystem: about one third of species
are assessed as Data Deficient; in other
words, there is insufficient information

to determine which Red List Category a
species should be placed in. Research at
sea is logistically more difficult and more
expensive than on dry land, even in a sea
as much used as the Mediterranean. This
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means that the real number of threatened
species could well be much higher and
that species could be declining or perhaps
even disappearing from our waters without
us even noticing.

The main causes of threat:
why are so many species in
peril?

Habitat Loss and Degradation

As Figure 13 clearly shows, the loss,
fragmentation and degradation of
habitats as a direct or indirect result of
human activities is the main threat to
Mediterranean species. This applies to

Box 4: The most important
causes of threat for

Mediterranean species
(by order of importance):

e Habitat loss and degradation

e Pollution

e Overexploitation (unsustainable
harvesting, hunting and fishing)

¢ Natural disasters

* |nvasive alien species

e Human disturbance

e Bycatch
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Figure 13. Breakdown of the major threats to amphibians, birds, cartilaginous fishes, crabs and crayfish, dragonflies, endemic freshwater fishes, mammals (including
marine mammals) and reptiles in the Mediterranean.

all taxonomic groups and to all parts of

the Mediterranean region. Changes in
land-use patterns, such as intensification
or abandonment of agricultural practices,
urbanization, industrialization or tourism
development are some of the main causes
of this degradation.

Infrastructure development is strongly
affecting some of the most fragile
habitats. For example, 32% of freshwater
fishes are threatened by dam construction
(Smith and Darwall 2006), which
drastically alters hydrological processes,
reduces the amount of water available
downstream, blocks migratory routes and
can impair reproduction (McAllister et al.
2001).

Pollution

For the groups of species assessed so
far, the second most important cause of
threat is pollution. For example, chemical
pollutants such as polychlorinated
biphenyls (PCBs) are well known to
affect the immune system, increasing
sensitivity to illness, and causing increased
mortality and impaired reproductive
success. Mediterranean populations of
Striped Dolphins Stenella coerulecalba
have suffered population declines due to

Dam in Northern Spain. © Kevin Smith
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morbillivirus infection, and it is believed
that PCBs played an important role by
compromising the immune system of the
affected animals.

Another type of pollution is noise pollution:

in the Mediterranean Sea, the increasing
levels of noise due to marine traffic are
harming cetaceans by impairing their
ability to communicate and to locate their
prey.

Solid waste is also a serious problem:
discarded plastic bags have caused the
death of many marine animals such as
turtles, birds or dolphins that mistake the
bags for jellyfish and die from ingesting
them. Runoff of agricultural fertilizers
causes eutrophication of coastal waters
and can result in the formation of “dead
zones”, where no oxygen is available and
fish and crustaceans cannot survive (Diaz
and Rosenberg 2008).

Overexploitation (Unsustainable
Harvesting, Hunting and Fishing)
Overexploitation is a serious problem

for Mediterranean species, affecting
many threatened plants, reptiles, fishes,
and other species. Overexploitation is
driven by several causes: for example,
demand for traditional medicines is
threatening some plants, seahorses and
mammals species. llegal trade is also of
major concemn in the Mediterranean: the
Critically Endangered Egyptian Tortoise
Testudo kleinmanni is, for example,
heavily affected by the illegal national and
international pet trade. Increased fishing
activities and more efficient fishing boats
and gear have resulted in the overfishing
and consequent decline of some fish
species. Overexploitation is likely to be of
major importance for some Mediterranean
species groups (e.g., marine fishes and
medicinal plants) for which comprehensive
assessments have not yet been
completed.

Natural Disasters

Many Mediterranean species are
threatened by natural disasters or extreme
climatic events, notably forest fires and
droughts. The frequency of such events
is expected to increase as a result of
global climate change. Climate change
models indicate that the Mediterranean
region will experience decreasing rainfall
and increasing sea temperatures (Bates
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et al. 2008), which will have an impact on
the distribution and survival of species.
Information collected during the Red

List assessment process shows that
populations of North African freshwater
species such as molluscs and dragonflies
are already shifting their ranges northwards
in response to rising temperatures and
decreasing availability of water —and

there is a limit as to how far north they
can move, given that the Mediterranean
Sea presents a major barrier to dispersal.
Through a combination of climate change,
increased water abstraction, and the
construction of dams, some rivers in North
Africa are now completely dry for parts of
the year when previously they flowed year-
round, and some springs have completely
dried out. A number of range-restricted
molluscs are already feared to have gone
extinct.

Invasive Alien Species

Invasive alien species are alien species
which become established in natural or
semi-natural ecosystems or habitat, are
an agent of change, and threaten native
biological diversity (IUCN 2000). Their
introduction can be deliberate, to satisfy

Box 5: The Water Hyacinth

The Water Hyacinth Eichornia crassipes,
originally from the Amazon basin in South
America and introduced for oramental use
in garden ponds, is now widely distributed
in the Mediterranean basin. Doubling

its population every two weeks, it cover
quickly rivers and water bodies, impeding
boat traffic, competing with endemic
aquatic plants and, by reducing the light
available under the water, threatening

the whole ecosystem (Lowe et al. 2000).
Its control costs millions of Euros each
year just in the European Mediterranean
countries.

© Geoffrey Howard

human needs (food, pest control) or
accidental (often as a result of increased
globalization of transport). These invasive
species can cause enormous damage
1o ecosystems, livelihoods and human
health, and they are one of the most
important causes of biodiversity loss,
especially on Mediterranean islands. Due
to a lack of information and awareness,
the issue of invasive species and their
effects is often underestimated and
adequate prevention and mitigation
measures are lacking.

Human Disturbance

The Mediterranean is a densely populated
region that receives large numbers of
visitors each year, and direct disturbance
by humans is an important threat to some
animals and plants, including iconic
Mediterranean species such as the
Northern Bald Ibis Geronticus eremita and
the Mediterranean Monk Seal Monachus
monachus, both listed as Critically
Endangered. Disturbance at breeding sites
can be particularly problematic, as species
may abandon their young.

Bycatch

Most of the Mediterranean marine
species assessed so far are affected by
accidental capture in fishing gear, also
called “bycatch”. This is considered to be
a major threat for sharks, rays, dolphins
and marine turtles. All shark species are
considered to be threatened by bycatch,

Box 6: The Mediterranean Monk Seal

The Mediterranean Monk Seal Monachus
monachus is classified as Ciritically
Endangered and is the most threatened
pinniped species in the world. Only 350-
450 animals survive, with the largest
remaining population sited in the eastemn
Mediterranean, in Greece, western Turkey
and some islands in the lonian and
Aegean Seas. Remnant populations are
fragmented and declining. The main threats
are linked to human activities and include
exploitation, bycatch and persecution.
More recently, tourism has grown to
become one of the most significant hazards
faced by monk seals, particularly in the
eastern Mediterranean: as well as causing
significant disturbance to individuals

and breeding colonies, tourist activities
increase the risk of vessel accidents, spills,
transmission of disease, and the discharge
of pollutants and waste near the seals
(IUCN 2007).
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put the large coastal species, which

are more exposed to intensive fishing
pressure, are thought to be the most
seriously affected (Cavanagh and Gibson
2007).

Conservation actions to
prevent extinction

Numerous national, regional and
international actions have been put in
place to enhance species survival in the
Mediterranean. Through the Mediterranean
Species Assessment process participating
scientists propose recommendations

for targeted conservation actions that

are needed to reduce species extinction
risk and which can help Mediterranean
states to monitor whether or not they are
meeting their obligations under the regional
and global conventions and multi-lateral
agreements.

Species protection

Improvement and enforcement of legal
protection for threatened species and their
habitats is the most urgent conservation
action to be taken at both regional and
national levels. Many threatened species
currently have no legal protection: for

Box 7: Main conservation actions

for Mediterranean species:

® Species protection

® Site protection

® Conservation of the wider environment
® Communication and education

® Monitoring and research

example, little more than a quarter (27%) of
threatened sharks benefit from any form of
protective legislation.

Species Action Plans can be an
effective means of determining specific
conservation actions that are needed
and for promoting coordinated activities.
The implementation of action plans

Box 8: The Mallorcan Midwife Toad

The Mallorcan Midwife Toad Alytes
muletensis is a very rare species endemic
to the island of Mallorca (Spain). It is
threatened by predation by the introduced
Viperine Snake Natrix maura, and
competition for space with Perez’s Frog
Pelophylax perezi, as well as by habitat
loss owing to the development of tourism
and human settlements. A conservation
and recovery plan is being undertaken by
the Species Conservation Service of the
Conselleria de Medi Ambient in Mallorca,
with captive breeding and reintroductions
taking place. Thanks to these measures,
the species, initially assessed as Critically
Endangered, has now been downlisted to
Vulnerable.

Male Mallorcan Midwife Toad carrying eggs.
© Richard Griffiths

A Loggerhead Turtle Caretta caretta trapped
in a swordfish driftnet. This species is listed as
Endangered. © TUDAV

has significantly improved the status

of some Mediterranean species, such
as the Dalmatian Pelican Pelecanus
crispus (Nagy and Crockford 2004). The
Barcelona Convention (1976) defined
action plans for key Mediterranean
threatened species (such as the Monk
Seal, the sharks or the marine vegetation).
Mediterranean assessments can
support this process by providing crucial
information on threatened species.

The primary goal of species conservation
is the preservation of viable populations of
wild species in their original native range.
However, in certain circumstances, in
particular for the most threatened species,
intensive management such as captive
breeding may be necessary to ensure

the survival of species that are close to
extinction.

Site protection

Site protection, for example through the
designation of protected areas, is one

of the most effective means of reducing
global biodiversity loss. However, the goal
of protecting at least 10% of each of the
world's ecological regions by 2010 is still
far out of reach, especially the commitment
to create and sustain a coherent network
of Marine Protected Areas (MPAs) by
2012 (Word Sustainable Development
Summit, Johannesburg 2002). In order

to effectively safeguard all threatened
species, especially threatened endemics,
protected areas need 1o be designed as
representative networks and to integrate

a gap analysis assessing the adequacy

of species coverage. In this respect,
Mediterranean marine protected areas are
notably under-developed and the southermn
and eastern parts of the area, despite their
importance for the marine biodiversity, are
insufficiently protected.
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Conservation of the wider
environment

Although protected areas are a key tool
for protecting species, many plants and
animals live outside these areas, often in
semi-natural or man-made environments
where coexistence with humans is

the only option for survival, and where
wildlife conservation is just one of many
competing land-uses. For species to
prosper in the wider environment, it is
essential that biodiversity conservation
is integrated into public policy in other
sectors that impact on species and their
habitats, notably agriculture, fisheries,
forestry, urban planning, transport, water
management, and so on.

Integrated River Basin Management
(IRBM) takes an ecosystem approach to
the management of rivers, associated
wetlands and groundwater systems.

River basins are dynamic systems, and
any single management intervention has
implications for the system as a whole.
IRBM is the process of coordination,
through stakeholder participation, of
biodiversity conservation, management
and water resource allocation decisions
across the river basin as a whole to ensure
that freshwater ecosystems are maintained
whilst ensuring that human development
needs are equitably met.

Communication and Education
Effective conservation cannot be
achieved without the support of those
people dependent on natural resources.
Communicating about the status of
their environment, its importance for
humans, the main threats and the

Box 9: The Gizani

The Gizani Ladigesocypris ghigii is a fish
species endemic to Rhodes, Greece,
which is threatened by water abstraction
and is classified as Vulnerable. It has
been the subject of a LIFE-Nature project
involving the study of its geographic
range, life history, reproduction, nutrition,
habitat preferences, genetics and threats.
Conservation actions designed include an
Action Plan focusing on the sustainable
management of the island’s water
resources. This project has helped to
ensure the future survival of this species,
showing that good conservation practices
can reduce a species’ risk of extinction
(Stoumboudi 2000).
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Tajo National Park (Guadalajara, Spain). © Pedro Regato

actions that could be taken to mitigate
them is an essential part of sustainable
development. The species assessments
provide timely and reliable information
on which such communication can be
based. They promote synergies and
collaboration between regional actors
to enhance conservation efforts to halt
biodiversity loss, as exemplified by the
establishment of the first Intercontinental
Biosphere Reserve between Spain and
Morocco.

Monitoring and research

A solid evidence base is necessary to
determine conservation priorities and take
appropriate action. The Mediterranean
assessments provide a baseline against
which future progress can be assessed,
and provide a wealth of information on
species status, population size and
trends, distribution, habitat requirements,
threats, conservation actions in place
and needed, and other factors that will
be of use to policymakers, conservation
practitioners, natural resource managers
and others. However, scientific
information, especially in the marine
ecosystem, is still lacking and research
programmes are crucial to further develop
the understanding and knowledge
needed to underpin sound natural
resource management.

Key findings

e The regional assessments confirm
the high diversity and endemism of
Mediterranean plants and animals, but
also underline the severe threats that
these species face. Nine species groups
have been comprehensively assessed
to date (amphibians, birds, cartilaginous
fishes, cetaceans, crabs and crayfish,
endemic freshwater fishes, mammals,
dragonflies and reptiles), and aimost a
fifth of these species are threatened with
extinction, with 5% Critically Endangered,
7% Endangered and 7% Vulnerable.

Freshwater ecosystems are under
particularly severe pressure - over 56%
of endemic freshwater fish species are
threatened with extinction.

e The marine ecosystem is poorly
known, with around one third of marine
species assessed to date listed as Data
Deficient.

e Assessment of additional groups of
species in this biodiversity hotspot
is ongoing, and results will soon be
available for marine fishes, freshwater
molluscs, butterflies and endemic plants.

e Mediterranean species are threatened
with extinction as a result of human
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activities. Habitat destruction, pollution,
unsustainable exploitation, and other
threats are taking a heavy toll on the
region’s biodiversity. Climate change,
which is predicted to cause increasing
droughts in this already arid region, is set
1o be an increasingly significant threat in
the future.

Urgent action is needed to preserve the
future of the Mediterranean. Sustainable
management and legal protection of
species and their habitats are the key
conservation actions to be promoted in
the Mediterranean region, but education
and research are also needed.

Conservation actions applied to date
have had positive results and some
species have already been saved from
extinction. However, in a region like

the Mediterranean, where biodiversity
is so strongly influenced by human
activities, biodiversity loss is a constant
reality that will only be stopped when
humans realize how much their present
and future health and prosperity can be
damaged when species disappear.
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Appendix 1: Summary of the five criteria (A—E) used to
evaluate if a taxon belongs in a threatened category
(Critically Endangered, Endangered or Vulnerable)

Use any of the criteria A-E Critically Endangered Endangered Vulnerable
A. Population reduction Declines measured over the longer of 10 years or 3 generations
Al >90% >70% > 50%
A2, A3 & A4 > 80% > 50% > 30%

A1. Population reduction observed, estimated, inferred, or suspected in the past where the causes of the reduction are clearly reversible AND
understood AND have ceased, based on and specifying any of the following:

(a) direct observation

(b) an index of abundance appropriate to the taxon

(c) adecline in area of occupancy (AQO), extent of occurrence (EOO) and/or habitat quality
(d) actual or potential levels of exploitation

(e) effects of introduced taxa, hybridization, pathogens, pollutants, competitors or parasites.

A2. Population reduction observed, estimated, inferred, or suspected in the past where the causes of reduction may not have ceased OR may
not be understood OR may not be reversible, based on (a) to (e) under A1.

A3. Population reduction projected or suspected to be met in the future (up to a maximum of 100 years) based on (b) to (e) under A1.

A4. An observed, estimated, inferred, projected or suspected population reduction (up to a maximum of 100 years) where the time period must
include both the past and the future, and where the causes of reduction may not have ceased OR may not be understood OR may not be
reversible, based on (a) to (e) under A1.

B. Geographic range in the form of either B1 (extent of occurrence) AND/OR B2 (area of occupancy)
B1. Extent of occurrence (EOO) < 100 km2 < 5,000 km? < 20,000 km?

B2. Area of occupancy (AOO) < 10 km?2 < 500 km?2 < 2,000 km?

AND at least 2 of the following:

(@) Severely fragmented, OR
Number of locations =1 <5 <10

(b) Continuing decline in any of: (i) extent of occurrence; (ii) area of occupancy; (iii) area, extent and/or quality of habitat; (iv) number of
locations or subpopulations; (v) number of mature individuals.

(c) Extreme fluctuations in any of: (i) extent of occurrence; (ii) area of occupancy; (iii) number of locations or subpopulations; (iv) number
of mature individuals.

C. Small population size and decline

Number of mature individuals < 250 < 2,500 < 10,000
AND either C1 or C2:
C1. An estimated continuing 25% in 3 years or 20% in 5 years or 2

o .
decline of at least: 1 generation generations 180 i TOEETS OF & GENSTETeNS

(up to a max. of 100 years in future)
C2. A continuing decline AND (a) and/or (b):
(@i) Number of mature

individuals in each <50 < 250 < 1,000
subpopulation:
or
P .
(@ii) % |nd|V|dugIs in one 90-100% 95-100% 100%
subpopulation =

(b)  Extreme fluctuations in the number of mature individuals.
D. Very small or restricted population

Either:
Nurmber of mature <50 <250 D1. <1,000
individuals
AND/OR
D2. typically:
Restricted area of occupancy AOO < 20 km?2 or

number of locations < 5
E. Quantitative Analysis

Indicating the probability of >50% in 10 years or 3 >20% in 20 years or 5

o
extinction in the wild to be: generations (100 years max.) generations (100 years max.) = I o 1100 yee
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Appendix 2. The I[UCN Red List of Threatened Species™

threat categories scale
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The IUCN Red List Categories and Criteria
are the world’s most widely used system for
gauging the extinction risk faced by species.
Each species assessed is assigned to one of
eight different Categories (Extinct, Extinct in
the Wild, Critically Endangered, Endangered,
Vulnerable, Near Threatened and Data
Deficient), based on a series of quantitative
criteria.

Species classified as Vulnerable, Endangered
and Critically Endangered are regarded as
‘threatened’.

The threat category scales are an easy to use
graphic element that clearly identifies the threat
category of a species.

The scales can be used on signage, posters,
in publications, etc. They can only be used in
relation to a species that has been assessed
and appears on The IUCN Red List. The scale
must always be placed next to the name of the
species.

There are alternative versions of the scale
depending on usage. The preferred option is
to use the long scale however where space

is limited, the short scale, or a single button
can be used. If the short scale or single button
is used, then an explanation of the Threat
Categories must appear nearby to ensure a
clear understanding of the scale or button.

ENDANGERED

If you are interested in using the
threat category scales please email
iucnredlist.logo@iucn.org
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Appendix 3. Sources for numbers of described species
used in Table 1 of the chapter State of the World’s Species

Taxonomic Group Data source used

Vertebrates

Mammals From Wilson and Reeder (2005; see http://www.bucknell.edu/mswa3/), with deviations
based on new revisions and published papers that have appeared since the accounts
in Wilson and Reeder (2005) were compiled and largely up until 31 December 2007,
but there are a few exceptions where new species published early in 2008 were
included. In cases where there are alternative taxonomic treatments, the Global Mammal
Assessment coordinating team working with the relevant IUCN SSC Specialist Group
has advised on which treatment to follow.

Birds BirdLife International. 2008. The BirdLife checklist of the birds of the world, with
conservation status and taxonomic sources. Version 1. Available from http://www.
birdlife.org/datazone/species/downloads/BirdLife_Checklist_Version_1.zip [.xIs zipped 1
MB]. Accessed: 28 September 2008.

Reptiles Based on the figures (as of February 2008) provided by The Reptile Database compiled
by Peter Uetz and Jakob Hallermann. Available at: http://www.reptile-database.org.
Accessed: 28 September 2008.

Amphibians From Frost (2008).

Fishes Based on Froese and Pauly (2008).

Invertebrates

Insects Estimates of the number of insects in the world vary from about 751,000 to more than
1 million, but the most commonly cited figure is 950,000 (see discussion in Chapman
(2005)).

Molluscs From Bouchet (2007). (For further discussion on the numbers of molluscs, see Chapman
(2005)).

Crustaceans The estimated number of described species of Crustacea in the world varies from
30,000 to 67,000 but the best estimate is 40,000 (see discussion in Chapman (2005)).

Corals Corals fall under the Phylum Cnidaria and are primarily in the Class Anthozoa, although

there are some in the Class Hydrozoa. The number of described species reported here
are for species typically regarded as ‘corals’ and are largely based on Spalding et al.
(2001) (Alcyonarian corals); and Cairns (1999) (Scleractinian corals). The remainder of the
cnidarians, anemones, jellyfish, etc., are treated under “Others”.

Arachnids (spiders,
scorpions, etc.)

Estimates of the number of described arachnids vary from 60,000 to 96,711, but the
best estimate of 98,000 is higher than these figures (see discussion in Chapman (2005)).

Velvet Worms

The number of described species of Onychophora (velvet worms) would appear to be
around 165 (for further details see discussion in Chapman (2005)).

Horseshoe Crabs

Horseshoe crabs are placed on the Red List under the traditional class “Merostomata”
which excludes the fossil sea scorpions; only four species are extant today (see http://
en.wikipedia.org/wiki/Merostomata for further details).

Others

This is a miscellaneous group of invertebrate species that have been assessed for the
IUCN Red List. The total number of described species is based on the estimated totals
from the following groups from which the assessed species come: Annelida - segmented
worms (15,000), Cnidaria - anemones, jellyfish, etc. but excluding the corals which

are treated separately (6,825), Echinodermata -starfish (7,000 species), Myriapoda -
centipedes and millipedes (12,215) and Platyhelminthes - flat worms (20,000). For further
details on the numbers in these groups see: Chapman (2005).

Plants

Mosses

Based on information provided by Chapman (2005).

Ferns and allies

Based on information provided by Chapman (2005).

Gymnosperms

Based on Donaldson (2003), Farjon (2001) and Mabberley (1997). Chapman (2005) also
follows this figure, for discussion see http://www.environment.gov.au/biodiversity/abrs/
publications/other/species-numbers/03-03-groups-plants.html#gymnosperms.

Dicotyledons and
Monocotyledons

Based on Thorne (2002), but see Mabberley (1997); Schmid (1998); Govaerts (2001,
2003); Bramwell (2002); and Scotland and Wortley (2003) for alternative views on the
numbers of seed plant species.

Green and Red

Numbers of green (Chlorophyta) and red (Rhodophyta) algae are from Guiry and Guiry

Algae (2008).

Others

Lichens The figure of 10,000 from Groombridge and Jenkins (2002) appears to be too low, so
the number described is now based on information provided by Chapman (2005) .

Mushrooms Number of mushroom-forming fungi is based on Kirk et al. (2001) (see Tree of Life web
site: http://tolweb.org/tree/phylogeny.html. Accessed: 28 September 2008).

Brown Algae The number of brown algae (Ochrophyta) is taken from Guiry and Guiry (2008).
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Appendix 4. Summary of number of animal species in each
Red List Category in each taxonomic class

IUCN Red List Categories: EX - Extinct, EW - Extinct in the Wild, CR - Critically Endangered, EN - Endangered, VU - Vulnerable, LR/cd - Lower
Risk/conservation dependent, NT - Near Threatened (includes LR/nt - Lower Risk/near threatened), DD - Data Deficient, LC - Least Concern
(includes LR/Ic - Lower Risk/least concern).

Class* EX EW Subtotal CR EN VU  Subtotal LR/cd NT DD LC Total
Mammalia 76 2 78 188 448 505 1,141 0 323 836 3,110 | 5,488
Aves 134 4 138 190 361 671 1,222 0 835 66 7,729 | 9,990
Reptilia 21 1 22 86 134 203 423 3 123 180 634 1,385
Amphibia** 38 1 39 475 755 675 1,905 0 381 1,578 | 2,357 | 6,260
Cephalaspidomorphi 1 0 1 1 0 1 2 0 2 3 10 18
Chondrichthyes 0 0 0 22 29 75 126 1 107 205 152 591
Actinopterygii 90 13 103 265 240 640 1,145 10 135 426 1,051 2,870
Sarcopterygii 0 0 0 1 0 1 2 0 0 0 0 2
Echinoidea 0 0 0 0 0 0 0 0 1 0 0 1
Arachnida 0 0 0 2 5 ihl 18 0 2 9 3 32
Chilopoda 0 0 0 0 0 1 1 0 0 0 0 1
Diplopoda 0 0 0 1 6 7 14 0 0 7 10 31
Crustacea 7 1 8 84 127 395 606 9 19 663 430 1,735
Insecta 60 1 61 70 132 424 626 3 93 129 347 1,259
Merostomata 0 0 0 0 0 0 0 0 1 3 0 4
Onychophora 0 0 0 3 2 4 9 0 1 1 0 11
Hirudinoidea 0 0 0 0 0 0 0 0 1 0 0 1
Oligochaeta 1 0 1 1 0 4 5 0 1 0 0 7
Polychaeta 0 0 0 1 0 0 1 0 0 1 0 2
Bivalvia 31 0 31 52 28 15 95 5 60 14 13 218
Gastropoda 257 14 27 216 196 471 883 14 186 557 83 1,994
Enopla 0 0 0 0 0 2 2 0 1 3 0 6
Turbellaria 1 0 1 0 0 0 0 0 0 0 0 1
Anthozoa 0 0 6 23 202 231 0 175 147 289 842
Hydrozoa 0 0 1 2 2 5 0 1 2 8 16
Total 717 37 754 1,665 | 2,488 | 4,309 | 8,462 45 2,448 | 4,830 | 16,226 | 32,765

* Mammalia (mammals), Aves (birds), Reptilia (reptiles), Amphibia (amphibians), Cephalaspidomorphi (lampreys and hag fish), Chondrichthyes
(sharks, skates, rays and chimaeras), Actinopterygii (bony fishes), Sarcopterygii (coelacanth), Echinoidea (sea urchins, starfish, etc), Arachnida
(spiders and scorpions), Chilopoda (centipedes), Diplopoda (millipedes), Crustacea (crustaceans), Insecta (insects), Merostomata (horshoe crabs),
Onychopora (velvet worms), Hirudinoidea (leeches), Oligochaeta (earthworms), Polychaeta (marine bristle worms), Bivalvia (mussels and clams),
Gastropoda (snails, etc), Enopla (nemertine worms), Turbellaria (flatworms), Anthozoa (sea anemones and corals), Hydrozoa (corals).

** |t should be noted that for certain species endemic to Brazil, it has not yet been possible to reach agreement on the Red List Categories between
the Global Amphibian Assessment (GAA) Coordinating Team, and the experts on the species in Brazil. The 2004-2008 figures for Amphibians
displayed here are those that were agreed at the GAA Brazil workshop in April 2003. However, in the subsequent consistency check conducted

by the GAA Coordinating Team, many of the assessments were found to be inconsistent with the approach adopted elsewhere in the world,

and a “consistent Red List Category” was also assigned to these species. The “consistent Red List Categories” are yet to be accepted by the
Brazilian experts; therefore the original workshop assessments are retained here. However, in order to ensure comparability between results for
amphibians with those for other taxonomic groups, the data used in various analyses (e.g. Hilton-Taylor et al. (this volume); the amphibian analysis
at www.iucnredlist.org/amphibians) are based on the “consistent Red List Categories”. Therefore, figures for Amphibians in the Table above will not
completely match figures that appear in other analyses. This note also applies to Appendices 6, 8, 9 and 11.
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Appendix 5. Summary of number of plant species in each
Red List Category in each taxonomic class

IUCN Red List Categories: EX - Extinct, EW - Extinct in the Wild, CR - Critically Endangered, EN - Endangered, VU - Vulnerable, LR/cd - Lower
Risk/conservation dependent, NT - Near Threatened (includes LR/nt - Lower Risk/near threatened), DD - Data Deficient, LC - Least Concern
(includes LR/Ic - Lower Risk/least concern).

Class* EX EW Subtotal CR EN VU  Subtotal LR/cd NT DD LC Total
Bryopsida 2 0 2 11 15 11 37 0 0 0 1 40
Anthocerotopsida 0 0 0 0 1 1 2 0 0 0 0 2
Marchantiopsida 1 0 1 12 16 15 43 0 0 0 9 53
Lycopodiopsida 0 0 0 1 2 8 11 0 1 0 1 13
Sellaginellopsida 0 0 0 0 0 1 1 0 1 0 0 2
Isoetopsida 0 0 0 1 3 0 0 0 0 3
Polypodiopsida 3 0 3 29 37 58 124 0 14 45 7 193
Coniferopsida 0 0 0 21 54 97 172 25 63 26 334 620
Cycadopsida 0 4 4 45 40 65 150 0 67 18 50 289
Ginkgoopsida 0 0 0 0 1 0 1 0 0 0 0 1
Magnoliopsida 78 22 100 1,299 | 1,847 | 3,976 | 7,122 196 810 458 938 9,624
Liliopsida 2 2 4 149 267 366 782 17 109 138 105 1,155
Chlorophyceae 0 0 0 0 0 0 0 0 0 1 0 1
Ulvophyceae 0 0 0 0 0 0 0 0 0 1 0 1
Florideophyceae 1 0 1 6 0 3 9 0 0 44 4 58
Total 87 28 115 1,575 | 2,280 | 4,602 | 8,457 238 1,065 731 1,449 | 12,055

Status category summary by major taxonomic group (other
groups)

Class* EX EW  Subtotal CR EN VU  Subtotal LR/cd NT DD LC Total
Basidiomycetes 0 0 0 1 0 0 1 0 0 0 0 1
Lecanoromycetes 0 0 0 1 1 0 2 0 0 0 0 2
Phaeophyceae 0 0 0 4 1 1 6 0 0 9 0 15
Total 0 0 0 2 1 9 0 0 9 0 18

* Plants: Bryopsida (true mosses); Anthocerotopsida (hornworts); Marchantiopsida (liverworts); Lycopodiopsida (club mosses); Sellaginellopsida
(spike mosses); Isoetopsida (quillworts); Polypodiopsida (true ferns); Coniferopsida (conifers); Cycadopsida (cycads); Ginkgoopsida (ginkgo);
Magnoliopsida (dicotyledons); Liliopsida (monocotyledons); Chlorophyceae and Ulvophyceae (green algae); Florideophyceae (red algae). Other
groups: Lecanoromyctes (discolichens); Basidiomycetes (club fungi); Phaeophyceae (brown algae).
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Appendix 6. Number of species in each Red List Category

in each major animal taxonomic group (Class, Order)

IUCN Red List Categories: EX - Extinct, EW - Extinct in the Wild, CR - Critically Endangered, EN - Endangered, VU - Vulnerable, LR/cd - Lower
Risk/conservation dependent, NT - Near Threatened (includes LR/nt - Lower Risk/near threatened), DD - Data Deficient, LC - Least Concern

(includes LR/Ic - Lower Risk/least concern).

Class MAMMALIA

Order EX EW |Subtotall CR EN VU |Subtotal| LR/cd NT DD LC | TOTAL
Afrosoricida 0 0 0 1 7 9 17 0 3 4 30 54
Carnivora 5 0 5 8 24 39 71 0 27 19 163 285
Cetartiodactyla 7 2 9 14 46 49 109 0 26 62 123 329
Chiroptera 5 0 5 25 53 99 177 0 77 204 687 1,150
Cingulata 0 0 0 0 0 4 4 0 5 3 9 21
Dasyuromorphia 1 0 1 1 12 0 10 a7 74
Dermoptera 0 0 0 0 0 0 0 0 0 2 2
Didelphimorphia 1 0 1 1 0 7 8 0 2 17 67 95
Diprotodontia 7 0 7 14 15 16 45 0 16 2 76 146
Eulipotyphla 7 0 7 12 41 31 84 0 13 77 269 450
Hyracoidea 0 0 0 0 0 0 0 0 0 0 5 5
Lagomorpha 1 0 1 2 10 5 17 0 6 8 61 93
Macroscelidea 0 0 0 0 1 2 3 0 1 3 9 16
Microbiotheria 0 0 0 0 0 0 0 0 1 0 0 1
Monotremata 0 0 0 3 0 0 3 0 0 0 2 5
Notoryctemorphia 0 0 0 0 0 0 0 0 0 2 0 2
Paucituberculata 0 0 0 0 0 2 2 0 2 0 2 6
Peramelemorphia 3 0 3 0 4 2 6 0 1 3 9 22
Perissodactyla 0 0 0 5 5 3 13 0 1 0 2 16
Pholidota 0 0 0 0 2 0 2 0 4 0 2 8
Pilosa 0 0 0 1 1 0 2 0 1 0 7 10
Primates 2 0 2 37 86 78 201 0 23 56 133 415
Proboscidea 0 0 0 0 1 0 1 0 1 0 0 2
Rodentia 36 0 36 64 144 150 358 0 103 369 1,389 | 2,255
Scandentia 0 0 0 0 0 2 0 0 15 20
Sirenia 1 0 1 0 4 0 0 0 5
Tubulidentata 0 0 0 0 0 0 0 0 1 1
Subtotal (Mammalia) 76 2 78 188 448 505 1,141 0 323 836 3,110 | 5,488

Anseriformes
Apodiformes
Caprimulgiformes
Charadriiformes

Ciconiiformes
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o O O O O
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Order EX EW |Subtotall CR EN VU |Subtotal| LR/cd NT DD LC | TOTAL

124
374
100
278
90

167
443
122
354
121
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Order EX EW |Subtotal CR EN VU |Subtotal| LR/cd NT DD LC | TOTAL

Coliiformes 0 0 0 0 0 0 0 0 0 0 6 6
Columbiformes 15 1 16 9 15 35 59 0 41 1 219 336
Coraciiformes 1 0 1 3 3 19 25 0 28 3 164 221
Cuculiformes 2 0 2 2 2 7 11 0 Ihl 0 143 167
Falconiformes 2 0 2 10 9 30 49 0 37 1 225 314
Galliformes 2 1 3 5 21 46 72 0 38 0 175 288
Gaviiformes 0 0 0 0 0 0 0 0 0 0 5 5
Gruiformes 22 1 23 5 18 32 55 0 20 5 126 229
Passeriformes 42 1 43 7 168 328 573 0 436 34 4,803 | 5,889
Pelecaniformes 2 0 2 4 10 16 0 7 0 42 67
Phoenicopteriformes 0 0 0 0 0 1 1 0 3 0 2 6
Piciformes 0 0 0 4 2 11 17 0 30 2 360 409
Podicipediformes 2 0 2 2 1 2 5 0 1 0 14 22
Procellariiformes 2 0 2 15 18 25 58 0 18 4 48 130
Psittaciformes 19 0 19 17 34 45 96 0 40 0 219 374
Sphenisciformes 0 0 0 0 4 7 11 0 2 0 5 18
Strigiformes 4 0 4 6 11 16 33 0 24 4 137 202
Struthioniformes 2 0 2 0 1 4 5 0 4 0 2 13
Tinamiformes 0 0 0 0 0 5 5 0 3 0 39 47
Trogoniformes 0 0 0 0 1 0 1 0 10 0 29 40
Subtotal (Aves) 134 4 138 190 361 671 1,222 0 835 66 7,729 | 9,990
Order EX EW (Subtotal CR EN VU |[Subtotal| LR/cd NT DD LC | TOTAL
Crocodylia 0 0 0 6 1 3 10 2 0 1 10 23
Rhynchocephalia 0 0 0 0 1 1 0 0 0 1 2
Squamata 14 0 14 49 91 140 280 0 81 169 604 1,148
Testudines 7 1 8 31 42 59 132 1 42 10 19 212
Subtotal (Reptilia) 21 1 22 86 134 203 423 3 123 180 634 1,385

Class AMPHIBIA*

Order EX EW |Subtotall CR EN VU |[Subtotal| LR/cd NT DD LC | TOTAL
Anura 36 1 37 398 650 578 1,626 0 320 1,403 | 2,146 | 5,532
Caudata 0 76 104 93 273 0 61 57 159 552
Gymnophiona 0 0 1 1 4 6 0 0 118 52 176
Subtotal (Amphibia) 38 1 39 475 755 675 1,905 ‘ 0 381 1,578 | 2,357 | 6,260

Class CEPHALASPIDOMORPHI
Order EX EW |Subtotall CR EN VU |Subtotal| LR/cd NT DD LC | TOTAL

Petromyzontiformes 1 0 1 1 0 1 2 0 2 3 10 18
Subtotal (Cephalaspidomorphi) 1 0 1 1 0 1 2 0 2 8 10 18
Class CHONDRICHTHYES

Order EX EW |[Subtotall CR EN VU |Subtotal| LR/cd NT DD LC TOTAL
Carcharhiniformes 0 0 0 6 5 14 25 1 37 61 43 167

Chimaeriformes 0 0 0 0 0 0 0 0 3 20 12 35

N



Wildlife in a Changing World

|4 Class CHONDRICHTHYES

Order EX EW |Subtotall CR EN VU [Subtotall LR/cd NT DD LC | TOTAL
Heterodontiformes 0 0 0 0 0 0 0 0 0 4 3 7
Hexanchiformes 0 0 0 0 0 0 0 0 3 1 0 4
Lamniformes 0 0 0 0 0 5 5 0 2 5 1 13
Orectolobiformes 0 0 0 0 0 7 7 0 8 2 8 25
Pristiophoriformes 0 0 0 0 0 0 0 0 2 1 2 5
Rajiformes 0 0 0 11 20 38 69 0 39 61 55 224
Squaliformes 0 0 0 1 4 5 0 9 38 25 77
Squatiniformes 0 0 0 3 4 1 8 0 1 3 2 14
Torpediniformes 0 0 0 1 0 6 7 0 3 9 1 20
Subtotal (Chondrichthyes) 0 0 0 22 29 75 126 1 107 205 152 591
Order EX EW |Subtotall CR EN VU |Subtotal| LR/cd NT DD LC | TOTAL
Acipenseriformes 0 0 0 6 11 6 23 0 2 0 2 27
Anguilliformes 0 0 0 1 0 0 1 0 0 0 0 1
Atheriniformes 0 0 0 9 7 44 60 0 9 27 14 110
Batrachoidiformes 0 0 0 0 0 6 6 0 0 0 0 6
Beloniformes 0 0 0 2 3 8 13 0 1 2 1 17
Characiformes 0 0 0 2 2 1 5 0 0 9 20 34
Clupeiformes 0 0 0 3 3 4 10 0 0 5 14 29
Cypriniformes 21 2 23 82 93 161 336 6 34 87 238 724
Cyprinodontiformes 12 5 17 26 19 48 93 0 3 22 35 170
Esociformes 0 0 0 0 0 1 1 0 1 0 1 3
Gadiformes 0 0 1 0 2 3 0 0 0 1 4
Gasterosteiformes 1 0 1 1 0 1 2 0 0 4 6 13
Gonorynchiformes 0 0 0 1 0 3 4 0 0 4 6 14
Lophiiformes 0 0 0 1 0 0 1 0 0 0 0 1
Mugiliformes 0 0 0 0 1 0 1 0 0 0 7 8
Ophidiiformes 0 0 0 0 0 7 7 0 0 1 0 8
Osmeriformes 0 0 0 0 1 0 1 0 0 1 3 5
Osteoglossiformes 0 0 0 0 2 2 4 0 2 7 14 27
Perciformes 40 5 45 94 72 254 420 4 69 141 554 1,233
Percopsiformes 0 0 1 0 3 4 0 0 0 0 4
Pleuronectiformes 0 0 0 0 1 1 2 0 0 0 3 5
Salmoniformes 14 1 15 18 10 42 70 0 6 25 38 154
Scorpaeniformes 1 0 1 3 2 7 12 0 0 5 10 28
Siluriformes 1 0 1 13 ih 29 53 0 6 41 70 171
Synbranchiformes 0 0 0 0 1 0 1 0 0 5 13 19
Syngnathiformes 0 0 0 1 1 7 9 0 2 35 1 47
Tetraodontiformes 0 0 0 0 0 3 3 0 0 5 0 8
Subtotal (Actinopterygii) 90 13 103 265 240 640 1,145 10 135 426 1,051 | 2,870
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Class SARCOPTERYGII

Order EX EW |Subtotall CR EN VU |Subtotal| LR/cd NT DD LC | TOTAL
Coelacanthiformes 0 0 0 1 0 1 2 0 0 0 0 2
Subtotal (Sarcopterygii) 0 0 0 1 0 1 2 0 0 0 0 2

Class ECHINOIDEA

Order EX EW |Subtotal CR EN VU |Subtotal| LR/cd NT DD LC | TOTAL
Echinoida 0 0 0 0 0 0 0 0 1 0 0 1
Subtotal (Echinoidea) 0 0 0 0 0 0 0 0 1 0 0 1
Order EX EW [(Subtotal CR EN VU |Subtotal| LR/cd NT DD LC TOTAL
Araneae 0 0 0 2 5 9 16 0 2 8 3 29
Opiliones 0 0 0 0 0 1 1 0 0 0
Pseudoscorpionida 0 0 0 0 0 1 1 0 0 1 0 2
Subtotal (Arachnida) 0 0 0 2 5 11 18 0 2 9 3 32
Class CHILOPODA

Order EX EW |Subtotall CR EN VU |Subtotal| LR/cd NT DD LC | TOTAL
Scolopendromorpha 0 0 0 0 0 1 1 0 0 0 0 1
Subtotal (Chilopoda) 0 0 0 0 0 1 1 0 0 0 0 1
Class DIPLOPODA

Order EX EW |Subtotall CR EN VU |Subtotal| LR/cd NT DD LC | TOTAL
Spirostreptida 0 0 0 1 6 7 14 0 0 7 10 31
Subtotal (Diplopoda) 0 0 0 1 6 7 14 0 0 7 10 31
Class CRUSTACEA

Order EX EW |Subtotall CR EN VU [Subtotall LR/cd NT DD LC | TOTAL
Amphipoda 2 0 2 7 6 56 69 0 0 0 0 71
Anaspidacea 0 0 0 0 0 4 0 0 0 0
Anomopoda 0 0 0 0 0 8 0 0 0 0

Anostraca 0 0 0 6 9 10 25 1 1 1 1 29
Calanoida 1 0 1 4 0 47 51 0 0 19 0 71
Conchostraca 0 0 0 0 0 4 4 0 0 0 0 4
Cyclopoida 1 0 1 1 0 6 7 5 0 0 0 13
Decapoda 1 0 1 52 102 211 365 0 18 638 428 1,450
Halocyprida 0 0 0 1 0 0 1 0 0 0 0 1
Harpacticoida 0 0 0 0 0 18 18 3 0 1 0 22
Isopoda 0 1 1 7 9 22 38 0 0 2 1 42
Mictacea 0 0 0 1 0 0 1 0 0 0 0 1
Misophrioida 0 0 0 2 0 0 2 0 0 0 0 2
Myodocopida 0 0 0 0 0 1 1 0 0 0 0 1
Mysidacea 0 0 0 2 0 0 2 0 0 0 0 2
Notostraca 0 0 0 0 1 0 1 0 0 0 0 1
Podocopida 2 0 2 1 0 8 9 0 0 0 0 11
Thoracica 0 0 0 0 0 0 0 0 0 2 0 2
Subtotal (Crustacea) 7 1 8 84 127 395 606 9 19 663 430 1,735
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Order Subtotal Subtotal| LR/cd TOTAL
Anoplura 0 0 0 1 0 0 1 0 0 0 0 1
Coleoptera 16 0 16 10 16 27 53 0 3 0 0 72
Dermaptera 0 0 0 1 0 0 0 0 0 0 1
Diptera 3 0 3 1 2 1 4 0 0 0 0 7
Ephemeroptera 2 0 2 0 0 1 1 0 0 0 0 3
Grylloblattaria 0 0 0 0 0 1 1 0 0 0 0 1
Homoptera 2 0 2 0 0 0 0 0 3 0 0 5
Hymenoptera 0 0 0 4 0 139 143 0 7 1 1 152
Lepidoptera 27 0 27 8 39 130 177 0 45 35 19 303
Mantodea 0 0 0 0 0 0 0 0 1 0 0 1
Odonata 2 0 2 36 67 73 176 0 34 90 327 629
Orthoptera 2 1 3 8 8 50 66 3 0 2 74
Phasmida 1 0 1 1 0 0 1 0 0 0 2
Plecoptera 1 0 1 0 0 2 0 0 1 4
Trichoptera 4 0 4 0 0 0 0 0 0 4
Subtotal (Insecta) 60 1 61 70 132 424 626 3 93 129 347 1,259

Order EX EW |Subtotall CR EN VU [Subtotall LR/cd NT DD LC | TOTAL
Xiphosura 0 0 0 0 0 0 1 0 4
Subtotal (Merostomata) 0 0 0 0 0 0 0 0 1 3 0 4

Order EX EW |Subtotall CR EN VU [Subtotal| LR/cd NT DD LC | TOTAL
Onychophora 0 0 3 9 0 1 1 0 11
Subtotal (Onychophora) 0 0 0 8 2 4 9 0 1 1 0 11

Class HIRUDINOIDEA

Order EX EW (Subtotal CR EN VU |Subtotal| LR/cd NT DD LC | TOTAL
Arhynchobdellae 0 0 0 0 0 0 0 0 1 0 0 1
Subtotal (Hirudinoidea) 0 0 0 0 0 0 0 0 1 0 0 1

Class OLIGOCHAETA

Order EX EW [(Subtotal CR EN VU |Subtotal| LR/cd NT DD LC | TOTAL
Haplotaxida 1 0 1 1 5 0 1 0 7
Subtotal (Oligochaeta) 1 0 1 1 0 4 5 0 1 7

Class POLYCHAETA

Order EX EW (Subtotal CR EN VU |Subtotal| LR/cd NT DD LC TOTAL
Eunicida 0 0 0 0 0 0 0 1 0 1
Nerillida 0 0 1 0 0 1 0 0 0 1
Subtotal (Polychaeta) 0 0 1 0 0 1 0 1 0 2

—
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Class BIVALVIA

Order EX EW [Subtotal CR EN VU |[Subtotal| LR/cd NT DD LC | TOTAL
Ostreoida 0 0 0 0 0 0 0 0 0 1 0 1
Unionoida 31 0 31 52 28 10 90 1 59 10 11 202
Veneroida 0 0 0 0 0 5 5 1 3 15
Subtotal (Bivalvia) 31 0 31 52 28 15 95 5 60 14 13 218

Order EX EW |Subtotall CR EN VU |[Subtotal| LR/cd NT DD LC | TOTAL
Archaeogastropoda 2 0 2 7 2 3 12 0 1 25 1 41
Basommatophora 7 0 7 8 5 19 32 0 8 32 9 88
Mesogastropoda 57 3 60 56 76 204 336 3 38 182 43 662
Neogastropoda 0 0 0 0 0 4 4 0 3 22 0 29
Stylommatophora 191 11 202 145 113 241 499 11 136 296 30 1,174
Subtotal (Gastropoda) 257 14 271 216 196 471 883 14 186 557 83 1,994

Order EX EW [Subtotal CR EN VU |[Subtotal| LR/cd NT DD LC TOTAL
Hoplonemertea 0 0 0 2 2 0 1 0 6
Subtotal (Enopla) 0 0 0 2 2 0 1 3 0 6
Class TURBELLARIA

Order EX EW |Subtotall CR EN VU |Subtotal| LR/cd NT DD LC | TOTAL
Tricladida 1 1 0 0 1
Subtotal (Turbellaria) 1 0 1 0 0 0 0 0 1

Class ANTHOZOA
Order EX EW [Subtotall CR EN VU |Subtotal| LR/cd NT DD LC TOTAL

Actinaria 0 0 0 0 0 1 1 0 0 1 0 2
Gorgonacea 0 0 0 0 1 1 0 0 0 0 1
Helioporacea 0 0 0 0 1 1 0 0 0 0 1
Scleractinia 0 0 0 6 23 199 228 0 174 146 289 837
Stolonifera 0 0 0 0 0 0 0 0 1 0 0 1
Subtotal (Anthozoa) 0 0 0 6 23 202 231 0 175 147 289 842

Order EX EW |Subtotal CR EN VU [Subtotal| LR/cd NT DD LC | TOTAL
Milleporina 0 0 0 1 2 2 5 0 1 2 8 16
Subtotal (Hydrozoa) 0 0 1 2 2 5 0 1 2 8 16
EX EW |Subtotal CR EN VU [Subtotal| LR/cd NT DD LC | TOTAL
Total Fauna 77 37 754 1,665 | 2,488 | 4,309 | 8,462 45 2,448 | 4,830 | 16,226 | 32,765

I
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Appendix 7. Number of species in each Red List Category

in each major plant taxonomic group (Class, Family)

IUCN Red List Categories: EX - Extinct, EW - Extinct in the Wild, CR - Critically Endangered, EN - Endangered, VU - Vulnerable, LR/cd - Lower
Risk/conservation dependent, NT - Near Threatened (includes LR/nt - Lower Risk/near threatened), DD - Data Deficient, LC - Least Concern

(includes LR/Ic - Lower Risk/least concern).

Class BRYOPSIDA

Family EX EW |Subtotall CR EN VU [Subtotal| LR/cd NT DD LC | TOTAL
Amblystegiaceae 0 0 0 0 1 2 3 0 0 0 0 3
Archidiaceae 0 0 0 0 1 0 1 0 0 0 0 1
Brachytheciaceae 1 0 1 0 0 0 0 0 0 0 0 1
Bryaceae 0 0 0 0 1 0 1 0 0 0 0 1
Bryoxiphiaceae 0 0 0 0 1 0 1 0 0 0 0 1
Daltoniaceae 0 0 0 1 0 0 1 0 0 0 0 1
Dicranaceae 0 0 0 0 1 0 1 0 0 0 0 1
Ditrichaceae 0 0 0 0 2 0 2 0 0 0 0 2
Echinodiaceae 0 0 0 0 0 2 2 0 0 0 0 2
Fabroniaceae 0 0 0 1 1 0 2 0 0 0 0 2
Fissidentaceae 0 0 0 1 0 0 1 0 0 0 0 1
Grimmiaceae 0 0 0 0 1 1 2 0 0 0 0 2
Hookeriaceae 0 0 0 1 1 0 2 0 0 0 0 2
Hypnobartlettiaceae 0 0 0 1 0 0 1 0 0 0 0 1
Leskeaceae 0 0 0 0 1 0 1 0 0 0 0 1
Neckeraceae 1 0 1 3 1 0 4 0 0 0 0 5
Orthotrichaceae 0 0 0 0 1 1 2 0 0 0 0 2
Pottiaceae 0 0 0 2 0 1 3 0 0 0 1 4
Pterobryaceae 0 0 0 1 1 0 2 0 0 0 0 2
Rhachitheciaceae 0 0 0 0 0 1 1 0 0 0 0 1
Sematophyllaceae 0 0 0 0 1 0 1 0 0 0 0 1
Sphagnaceae 0 0 0 0 0 2 2 0 0 0 0 2
Takakiaceae 0 0 0 0 0 1 1 0 0 0 0
Subtotal (Bryopsida) 2 0 2 11 15 11 37 0 0 0 1 40
Family EX EW |Subtotall CR EN VU [Subtotall LR/cd NT DD LC | TOTAL
Anthocerotaceae 0 0 0 0 1 1 2 0 0 0 0 2
Subtotal (Anthocerotopsida) 0 0 0 0 1 1 2 0 0 0 0 2
Family EX EW |Subtotall CR EN VU [Subtotal| LR/cd NT DD LC | TOTAL
Aitchinsoniellaceae 0 0 0 0 1 0 1 0 0 0 0 1
Calypogeiaceae 0 0 0 0 0 1 1 0 0 0 0 1
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| d Class MARCHANTIOPSIDA
Family EX EW |Subtotall CR EN VU |Subtotal| LR/cd NT DD LC | TOTAL

Cephaloziaceae 0 0 0 0 0 2 2 0 0 0 0 2
Cleveaceae 0 0 0 0 0 0 0 0 0 0 1 1
Exormothecaceae 0 0 0 0 1 0 1 0 0 0 0 1
Fossombroniaceae 0 0 0 0 0 1 1 0 0 0 0 1
Geocalycaceae 0 0 0 0 0 0 0 0 0 0 1 1
Gymnomitriaceae 0 0 0 0 0 0 0 0 0 0 1 1
Herbertaceae 0 0 0 0 0 0 0 0 0 0 1 1
Jubulaceae 0 0 0 0 0 0 0 0 0 0 1 1
Jungermanniaceae 0 0 0 0 2 4 6 0 0 0 1 7
Lejeuneaceae 0 0 0 6 7 3 16 0 0 0 2 18
Lepidoziaceae 0 0 0 2 0 0 2 0 0 0 1 3
Personiellaceae 0 0 0 0 0 1 1 0 0 0 0 1
Phycolepidoziaceae 0 0 0 1 0 0 1 0 0 0 0 1
Plagiochilaceae 0 0 0 1 0 0 1 0 0 0 0 1
Pleuroziaceae 0 0 0 0 1 0 1 0 0 0 0 1
Radulaceae 1 0 1 0 1 0 1 0 0 0 0 2
Ricciaceae 0 0 0 0 0 2 2 0 0 0 0 2
Scapaniaceae 0 0 0 0 0 1 1 0 0 0 0 1
Schistochilaceae 0 0 0 1 1 0 2 0 0 0 0 2
Sphaerocarpaceae 0 0 0 0 2 0 2 0 0 0 0 2
Vandiemeniaceae 0 0 0 1 0 0 1 0 0 0 0 1
Subtotal (Marchantiopsida) 1 0 1 12 16 15 43 0 0 0 9 53
Class LYCOPODIOPSIDA

Family EX EW |Subtotall CR EN VU [Subtotall LR/cd NT DD LC | TOTAL
Lycopodiaceae 0 0 0 1 2 8 1 0 1 0 1 13
Subtotal (Lycopodiopsida) 0 0 0 1 2 8 11 ‘ 0 1 0 1 13
Family EX EW |Subtotall CR EN VU |Subtotal| LR/cd NT DD LC | TOTAL
Selaginellaceae 0 0 0 0 0 1 1 0 1 0 0 2
Subtotal (Sellaginellopsida) 0 0 0 0 0 1 1 0 1 0 0 2
Family EX EW |Subtotall CR EN VU |Subtotal| LR/cd NT DD LC | TOTAL
Isoetaceae 0 0 0 2 0 1 3 0 0 0 0 3
Subtotal (Isoetopsida) 0 0 0 2 0 1 3 0 0 0 0 3
Family EX EW |Subtotall CR EN VU |Subtotal| LR/cd NT DD LC | TOTAL
Adiantaceae 2 0 2 0 4 1 5 0 0 1 0 8
Aspleniaceae 0 0 0 0 1 1 2 0 3 2 1 8
Blechnaceae 0 0 0 0 2 3 5 0 0 5 0 10
Cyatheaceae 0 0 0 0 3 4 7 0 1 1 0 9
Dennstaedtiaceae 0 0 0 0 2 3 5 0 0 0 0 5
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.
Family EX EW |Subtotall CR EN VU [Subtotall LR/cd NT DD LC | TOTAL
Dryopteridaceae 1 0 1 3 5 3 11 0 1 5 0 18
Grammitidaceae 0 0 0 0 3 3 6 0 1 1 0 8
Hymenophyllaceae 0 0 0 3 2 2 7 0 1 6 1 15
Lomariopsidaceae 0 0 0 18 5 12 35 0 1 15 0 51
Marattiaceae 0 0 0 0 0 0 0 0 1 0 0 1
Oleandraceae 0 0 0 0 1 0 1 0 0 0 0 1
Plagiogyriaceae 0 0 0 0 1 0 1 0 0 0 0 1
Polypodiaceae 0 0 0 2 2 4 8 0 1 6 2 17
Pteridaceae 0 0 0 1 0 0 1 0 0 0 0 1
Thelypteridaceae 0 0 0 1 3 12 16 0 1 0 1 18
Vittariaceae 0 0 0 0 0 1 1 0 0 1 0 2
Woodsiaceae 0 0 0 1 3 9 13 0 2 2 20
Subtotal (Polypodiopsida) 8 0 8 29 37 58 124 0 14 45 7 193

Class CONIFEROPSIDA
Family EX Subtotal CR EN VU [Subtotall LR/cd NT DD LC | TOTAL
12 5

EW

Araucariaceae 0 0 0 3 3 18 11 0 6 40
Cephalotaxaceae 0 0 0 0 2 3 5 0 1 0 4 10
Cupressaceae 0 0 0 4 16 32 52 2 14 3 64 135
Phyllocladaceae 0 0 0 0 0 0 0 0 0 0 4 4
Pinaceae 0 0 0 6 12 24 42 4 21 4 154 225
Podocarpaceae 0 0 0 5 17 21 43 7 19 18 95 182
Sciadopityaceae 0 0 0 0 0 1 1 0 0 0 0 1
Taxaceae 0 0 0 3 4 4 11 1 3 1 7 23
Subtotal (Coniferopsida) 0 0 0 21 54 97 172 25 63 26 334 620

Class CYCADOPSIDA
Family EX EW |Subtotall CR EN VU [Subtotal| LR/cd NT DD LC | TOTAL
0 7 10 21 38 0 30 10 14 92

Cycadaceae 0 0

Stangeriaceae 0 0 0 0 0 0 0 0 1 0 2 3
Zamiaceae 0 4 4 38 30 44 112 0 36 8 34 194
Subtotal (Cycadopsida) 0 4 4 45 40 65 150 0 67 18 50 289

Class GINKGOOPSIDA
Family EX EW |Subtotall CR EN VU [Subtotal| LR/cd NT DD LC | TOTAL
0 0 0 0 1 0 1 0 0 0 0 1

Ginkgoaceae

Subtotal (Ginkoopsida) 0 0 0 0 1 0 1 0 0 0 0 1
Family EX EW |Subtotall CR EN VU |Subtotal| LR/cd NT DD LC | TOTAL
Acanthaceae 0 0 0 7 21 39 67 1 5 8 14 95
Aceraceae 0 0 0 2 1 2 5 0 3 0 0 8
Actinidiaceae 0 0 0 2 7 18 27 2 6 0 7 42
Adoxaceae 0 0 0 0 1 1 2 0 0 0 0 2
Aextoxicaceae 0 0 0 0 0 0 0 0 0 1 0 1
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| g Class MAGNOLIOPSIDA
Family EX EW |Subtotall CR EN VU |Subtotal| LR/cd NT DD LC | TOTAL

Aizoaceae 0 0 0 2 1 10 13 0 2 0 22 37
Alangiaceae 0 0 0 0 0 3 3 0 0 0 3 6
Amaranthaceae 2 0 2 2 3 15 20 0 1 2 4 29
Anacardiaceae 0 2 2 10 17 50 77 1 9 16 16 121
Ancistrocladaceae 0 0 0 0 0 1 1 0 0 0 0 1
Anisophylleaceae 0 0 0 0 0 13 13 0 0 0 4 17
Annonaceae 1 0 1 20 43 101 164 6 27 8 28 234
Apocynaceae 4 0 4 10 25 37 72 2 8 5 13 104
Aquifoliaceae 2 0 2 8 26 31 65 5 24 0 1 97
Avraliaceae 0 0 0 27 30 78 135 5 10 12 14 176
Aristolochiaceae 0 0 0 3 4 10 17 0 0 0 0 17
Asclepiadaceae 0 0 0 14 10 34 58 0 2 4 20 84
Asteropeiaceae 0 0 0 1 4 1 6 0 1 0 1 8
Avicenniaceae 0 0 0 0 1 1 0 0 0 0 1
Balanopaceae 0 0 0 0 0 0 0 1 0 0 0 1
Balsaminaceae 0 0 0 0 6 3 0 0 1 1 11
Begoniaceae 1 0 1 3 11 30 44 0 4 0 1 50
Berberidaceae 0 0 0 2 3 23 28 0 2 13 2 45
Betulaceae 0 1 1 5 2 2 9 1 3 0 2 16
Bignoniaceae 0 0 0 3 9 22 34 1 1 0 3 39
Bombacaceae 0 0 0 3 15 18 36 1 4 6 0 47
Boraginaceae 0 0 0 11 7 30 48 0 6 6 12 72
Bretschneideraceae 0 0 0 0 1 0 1 0 0 0 0 1
Brunelliaceae 0 0 0 0 9 17 1 1 0 0 19
Buddlejaceae 0 0 0 1 1 3 5 0 1 0 0 6
Burseraceae 0 0 0 1 4 48 53 3 20 3 12 91
Buxaceae 0 0 0 1 2 2 5 0 2 0 0 7
Byblidaceae 0 0 0 1 0 0 1 0 0 0 4 5
Cactaceae 0 2 2 33 27 51 111 0 14 10 20 157
Callitrichaceae 0 0 0 0 0 0 0 0 0 1 1
Calyceraceae 0 0 0 0 1 1 0 0 0 0 1
Campanulaceae 10 4 14 31 58 34 123 0 8 1 5 151
Canellaceae 0 0 0 1 3 2 6 0 0 0 0 6
Capparaceae 0 0 0 5 4 5 14 0 1 7 1 23
Caprifoliaceae 0 0 0 5 1 4 10 1 2 2 1 16
Caricaceae 0 0 0 0 2 3 5 0 2 0 0 7
Caryocaraceae 0 0 0 0 3 2 5 0 0 0 0 5
Caryophyllaceae 0 0 0 13 6 5 24 0 0 0 5 29
Cecropiaceae 0 0 0 0 2 7 9 0 4 1 1 15
Celastraceae 0 0 0 11 12 39 62 2 8 1 14 87
Cephalotaceae 0 0 0 0 0 1 1 0 0 0 0 1
Cercidiphyllaceae 0 0 0 0 0 0 0 0 1 0 0 1
Chenopodiaceae 0 0 0 2 0 0 0 0 0 1
Chloranthaceae 0 0 0 0 2 2 4 0 0 0 0
Chrysobalanaceae 1 0 1 9 12 17 38 0 1 1 4 45
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|4 Class MAGNOLIOPSIDA

Family EX EW |Subtotall CR EN VU |Subtotal| LR/cd NT DD LC | TOTAL
Cistaceae 0 0 0 0 1 0 1 0 0 0 0 1
Clethraceae 0 0 0 1 0 2 3 1 2 1 1 8
Cobaeaceae 0 0 0 0 2 0 2 0 0 0 0 2
Cochlospermaceae 0 0 0 0 1 0 1 0 0 0 0 1
Combretaceae 0 1 1 2 1 16 29 0 6 2 0 38
Compositae 4 2 6 65 92 177 334 0 58 26 55 479
Connaraceae 0 0 0 2 2 3 7 0 2 1 0 10
Convolvulaceae 0 0 0 2 1 6 0 0 1 3 13
Cornaceae 0 0 0 2 0 8 10 0 0 0 1 11
Corylaceae 0 0 0 2 1 0 3 0 0 0 1
Crassulaceae 0 0 0 0 0 1 1 0 2 0 5 8
Cruciferae 0 0 0 7 4 12 23 0 2 0 1 26
Crypteroniaceae 0 0 0 0 0 1 1 0 0 0 0 1
Cucurbitaceae 0 0 0 0 0 4 4 0 0 0 1 5
Cunoniaceae 1 0 1 2 6 13 21 4 2 0 4 32
Datiscaceae 0 0 0 0 0 0 0 0 0 0 2 2
Degeneriaceae 0 0 0 0 0 1 1 0 1 0 0 2
Dichapetalaceae 0 0 0 0 0 11 11 0 1 0 0 12
Didiereaceae 0 0 0 0 0 0 0 1 0 0 1
Dilleniaceae 0 0 0 2 0 6 8 0 0 0 0 8
Dipentodontaceae 0 0 0 0 0 0 0 0 0 0 1 1
Dipsacaceae 0 0 0 0 1 1 2 0 1 0 0 3
Dipterocarpaceae 3 0 3 255 102 12 369 0 0 10 12 394
Dirachmaceae 0 0 0 0 1 1 2 0 0 0 0 2
Droseraceae 0 0 0 0 0 1 1 0 0 0 0 1
Ebenaceae 0 0 0 15 15 46 76 3 1 4 21 105
Elaeagnaceae 0 0 0 0 0 2 2 0 0 0 0 2
Elaeocarpaceae 0 0 0 4 3 23 30 8 2 1 2 43
Ericaceae 0 1 1 1 3 15 19 3 3 0 3 29
Erythroxylaceae 0 1 1 0 2 7 0 0 0 0 10
Escalloniaceae 0 0 0 0 0 0 0 1 1 0 0 2
Eucommiaceae 0 0 0 0 0 0 0 1 0 0 1
Eucryphiaceae 0 0 0 0 0 0 0 0 2 0 0 2
Euphorbiaceae 2 1 3 67 74 219 360 12 37 16 41 469
Eupteleaceae 0 0 0 0 0 0 0 0 0 0 1 1
Fagaceae 0 0 0 8 14 41 63 4 5 19 17 108
Flacourtiaceae 2 0 2 9 26 47 82 5 6 7 6 108
Frankeniaceae 0 0 0 0 0 1 1 0 0 0 0 1
Gentianaceae 0 0 0 1 10 12 23 0 2 0 8 33
Geraniaceae 0 0 0 2 1 6 9 0 0 0 0 9
Gesneriaceae 0 1 1 9 29 39 77 0 10 5 4 97
Goetzeaceae 0 0 0 0 1 0 1 0 0 0 0 1
Gomortegaceae 0 0 0 0 1 0 1 0 0 0 0 1
Goodeniaceae 0 0 0 0 1 3 4 0 0 0 1 5
Greyiaceae 0 0 0 0 0 0 0 0 1 0 1
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|4 Class MAGNOLIOPSIDA
Family EX EW |Subtotall CR EN VU |Subtotal| LR/cd NT DD LC | TOTAL

Grossulariaceae 0 0 0 2 0 2 4 0 0 0 1 5
Gunneraceae 0 0 0 0 0 1 1 0 0 0 1
Guttiferae 0 0 0 9 19 84 112 4 2 12 41 171
Hamamelidaceae 0 0 0 1 1 6 8 0 2 1 2 13
Hernandiaceae 1 0 1 2 2 2 6 0 4 2 1 14
Hippocastanaceae 0 0 0 0 0 1 1 0 0 0 0 1
Hoplestigmataceae 0 0 0 1 0 0 1 0 0 0 0 1
Huaceae 0 0 0 0 0 1 1 0 0 0 0 1
Humiriaceae 0 0 0 0 3 2 5 0 0 0 0 5
lcacinaceae 0 0 0 2 2 10 14 0 0 0 1 15
lllecebraceae 0 0 0 0 0 2 2 0 0 0 1 3
lliciaceae 0 0 0 0 0 2 2 2 0 0 0 4
Irvingiaceae 0 0 0 0 0 0 0 0 1 0 1 2
Ixonanthaceae 0 0 0 0 0 2 2 0 0 0 0 2
Juglandaceae 0 0 0 0 4 9 13 0 2 0 19
Labiatae 0 0 0 8 6 18 32 0 4 2 10 48
Lacistemataceae 0 0 0 0 0 0 0 0 0 1 1 2
Lauraceae 0 0 0 24 50 125 199 12 21 11 34 277
Lecythidaceae 0 0 0 11 15 53 79 5 6 2 5 97
Leeaceae 0 0 0 0 0 0 0 0 1 0 0 1
Leguminosae 6 1 7 59 159 376 594 9 74 39 54 777
Leitneriaceae 0 0 0 0 0 0 0 0 1 0 0 1
Linaceae 0 0 0 1 0 2 3 0 0 0 0 3
Loasaceae 0 0 0 1 4 9 14 0 2 0 0 16
Loganiaceae 0 0 0 3 4 9 16 0 6 3 5 30
Loranthaceae 0 0 0 0 1 2 3 0 1 0 0 4
Lythraceae 0 0 0 2 2 5 9 0 0 0 3 12
Magnoliaceae 0 0 0 9 27 20 56 0 3 2 1 62
Malpighiaceae 0 0 0 2 5 9 16 0 0 4 1 21
Malvaceae 4 1 5 14 11 1 36 0 2 3 5 51
Marcgraviaceae 0 0 0 0 2 1 3 0 0 2 0 5
Medusagynaceae 0 0 0 1 0 0 1 0 0 0 0 1
Medusandraceae 0 0 0 0 1 1 2 0 0 0 0 2
Melanophyllaceae 0 0 0 2 1 1 4 0 1 0 2 7
Melastomataceae 0 0 0 25 96 148 269 1 28 8 20 326
Meliaceae 0 0 0 14 19 114 147 2 45 2 16 212
Melianthaceae 0 0 0 0 1 1 2 0 0 0 0 2
Meliosmaceae 0 0 0 0 2 2 4 0 0 1 0 5
Menispermaceae 0 0 0 2 3 3 8 0 2 0 0 10
Molluginaceae 0 0 0 0 0 0 0 0 0 0 1 1
Monimiaceae 0 0 0 7 5 7 19 0 3 0 2 24
Moraceae 0 0 0 7 15 24 46 0 3 1 25 75
Moringaceae 0 0 0 0 0 1 1 0 0 0 0 1
Myoporaceae 0 0 0 1 0 0 1 0 0 1 1 3
Myricaceae 0 0 0 1 1 1 3 0 0 0 1
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L g Class MAGNOLIOPSIDA

Family EX EW |Subtotall CR EN VU |Subtotal| LR/cd NT DD LC | TOTAL
Myristicaceae 0 0 0 4 8 142 154 5 27 7 32 225
Myrsinaceae 0 0 0 17 19 43 79 0 14 18 10 121
Myrtaceae 6 0 6 51 73 132 256 10 20 13 36 341
Nepenthaceae 0 0 0 5 11 35 51 7 3 8 16 85
Nyctaginaceae 0 0 0 6 2 9 0 2 1 15
Ochnaceae 0 0 0 2 2 10 14 0 2 3 22
Olacaceae 0 0 0 1 3 5 9 0 3 1 1 14
Oleaceae 0 0 0 7 5 8 20 2 2 2 1 27
Onagraceae 0 0 0 0 2 6 0 1 0 3 12
Opiliaceae 0 0 0 0 0 2 0 0 0 0 2
Oxalidaceae 0 0 0 1 3 3 7 0 1 0 4 12
Passifloraceae 0 0 0 0 11 9 20 0 2 1 5 28
Pedaliaceae 0 0 0 0 0 0 0 0 0 0 1 1
Piperaceae 0 0 0 34 a7 20 101 0 7 7 2 117
Pittosporaceae 0 0 0 5 9 11 25 1 2 0 4 32
Plantaginaceae 0 0 0 0 0 1 1 0 0 0 0 1
Platanaceae 0 0 0 0 0 1 1 0 0 0 1
Plumbaginaceae 0 0 0 1 0 2 3 0 0 0 3
Podostemaceae 0 0 0 2 3 1 6 0 0 0 0
Polygalaceae 0 0 0 4 2 8 14 2 1 0 0 17
Polygonaceae 0 0 0 6 6 6 18 0 3 1 0 22
Portulacaceae 0 0 0 0 2 1 3 1 0 0 0 4
Primulaceae 0 1 1 0 0 0 0 0 0 0 0 1
Proteaceae 1 0 1 4 8 24 36 4 4 0 1 46
Quiinaceae 0 0 0 0 2 1 3 0 1 0 0 4
Rafflesiaceae 0 0 0 1 0 0 1 0 0 0 0 1
Ranunculaceae 0 0 0 4 1 0 0 1 0 0
Resedaceae 0 0 0 0 0 0 0 0 0 2
Rhamnaceae 1 0 1 6 5 12 23 1 3 2 3 33
Rhizophoraceae 0 0 0 3 3 6 12 0 2 2 2 18
Rhoipteleaceae 0 0 0 0 0 1 1 0 0 0 0 1
Rhynchocalycaceae 0 0 0 0 0 1 1 0 0 0 0 1
Rosaceae 0 0 0 15 15 50 80 2 7 12 17 118
Rubiaceae 5 0 5 56 80 234 370 3 35 33 18 464
Rutaceae 6 0 6 16 41 49 106 5 9 4 2 132
Salicaceae 0 0 0 8 0 1 0 2 11
Salvadoraceae 0 0 0 0 0 0 0 1 1
Santalaceae 1 0 1 5 0 1 0 1 8
Sapindaceae 2 0 2 11 24 62 97 3 8 6 6 122
Sapotaceae 6 0 6 28 64 146 238 15 44 5 21 329
Sarcolaenaceae 0 0 0 6 4 0 10 0 1 0 16
Sarraceniaceae 0 0 0 1 1 2 0 1 0 7
Scrophulariaceae 0 0 0 1 13 20 34 0 4 0 13 51
Scytopetalaceae 0 0 0 0 1 3 0 1 0 1 5
Simaroubaceae 0 0 0 0 2 11 0 0 3 14
Solanaceae 0 0 0 9 13 26 48 6 12 13 6 85
Staphyleaceae 0 0 0 0 0 3 3 0 0 0 3
Sterculiaceae 3 2 5 14 16 37 67 1 3 5 84
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| g Class MAGNOLIOPSIDA
Family EX EW |Subtotall CR EN VU |Subtotal| LR/cd NT DD LC | TOTAL

Styracaceae 0 0 0 1 0 16 17 0 1 0 1 19
Symplocaceae 0 0 0 14 20 36 2 1 1 0 40
Tamaricaceae 0 0 0 0 0 0 0 0 0 1 1
Theaceae 0 1 1 16 10 51 77 7 5 1 1 92
Theophrastaceae 0 0 0 1 0 4 5 0 1 0 0 6
Thymelaeaceae 2 0 2 2 2 25 29 1 2 3 3 40
Ticodendraceae 0 0 0 0 0 1 1 0 0 0 0 1
Tiliaceae 0 0 0 2 7 18 27 6 2 6 1 42
Tropaeolaceae 0 0 0 1 1 6 8 0 0 1 0 9
Turneraceae 0 0 0 0 1 0 1 0 0 0 0 1
Ulmaceae 0 0 0 2 2 7 11 0 3 0 2 16
Umbelliferae 0 0 0 9 3 8 20 0 3 0 4 27
Urticaceae 0 0 0 7 3 5 15 0 7 1 0 23
Valerianaceae 1 0 1 2 1 3 6 0 1 0 2 10
Verbenaceae 0 0 0 10 10 40 60 1 5 2 8 76
Violaceae 0 0 0 4 10 1 25 0 6 0 1 32
Viscaceae 0 0 0 1 8 6 15 0 0 0 1 16
Vitaceae 0 0 0 0 0 0 0 0 0 0 6 6
Vochysiaceae 0 0 0 1 1 2 4 0 0 0 0 4
Winteraceae 0 0 0 0 2 3 5 0 0 0 0 5
Zygophyllaceae 0 0 0 2 3 0 5 2 0 2 2 11
Subtotal (Magnoliopsida) 78 22 100 1,299 | 1,847 | 3,976 | 7,122 196 810 458 938 9,624

Family EX EW |Subtotall CR EN VU |Subtotal| LR/cd NT DD LC | TOTAL
Alismataceae 0 0 0 0 0 1 1 0 0 0 0 1
Alliaceae 0 0 0 1 0 1 0 0 1 0 2
Aloaceae 0 0 0 3 3 9 0 3 2 7 21
Alstroemeriaceae 0 0 0 5 4 12 0 2 1 0 15
Amaryllidaceae 0 0 0 0 10 5 15 0 0 0 5 20
Anthericaceae 0 0 0 1 1 0 2 0 0 0 1 3
Aponogetonaceae 0 0 0 0 0 0 0 0 0 1 0 1
Araceae 0 0 0 12 15 40 67 0 14 77 10 168
Asparagaceae 0 0 0 0 0 0 1

Asphodelaceae 0 0 0 0 1 0 0 0 6
Asteliaceae 0 0 0 1 0 1 0 0 0 1
Bromeliaceae 0 0 0 7 46 65 118 0 21 2 10 151
Burmanniaceae 0 0 0 3 0 1 4 0 0 0 0
Colchicaceae 0 0 0 0 0 0 0 0 0 0 1 1
Commelinaceae 0 0 0 0 1 2 3 0 0 0 0
Costaceae 0 0 0 0 0 2 2 0 0 0 0
Cyclanthaceae 0 0 0 2 5 9 16 0 3 0 1 20
Cyperaceae 0 0 0 5 5 5 15 0 1 1 2 19
Dioscoreaceae 0 0 0 0 2 1 3 0 1 0 1 5
Dracaenaceae 1 0 1 0 7 5 12 0 0 1 0 14
Eriocaulaceae 0 0 0 0 0 4 4 0 0 0 1 5
Eriospermaceae 0 0 0 0 1 1 0 0 4 5
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Family EX EW |Subtotall CR EN VU [Subtotal| LR/cd NT DD LC | TOTAL
Gramineae 1 0 1 3 14 25 42 0 10 11 13 77
Heliconiaceae 0 0 0 0 0 15 15 0 1 2 0 18
Hyacinthaceae 0 0 0 2 1 1 0 0 1 9 14
Iridaceae 0 0 0 0 0 1 0 0 0 5 6
Juncaceae 0 0 0 0 0 0 0 0 1 1 0 2
Lemnaceae 0 0 0 0 1 0 0 0 0 0 1
Marantaceae 0 0 0 2 9 9 20 0 6 0 0 26
Orchidaceae 0 0 0 30 71 46 147 0 5 0 1 153
Palmae 0 2 2 65 71 102 238 16 38 34 29 357
Pandanaceae 0 0 0 5 1 16 22 1 1 1 27
Triuridaceae 0 0 0 1 0 0 1 0 0 0 1
Xyridaceae 0 0 0 1 0 0 1 0 0 0 1
Zingiberaceae 0 0 0 0 0 1 1 0 2 1 4
Subtotal (Liliopsida) 2 2 4 149 267 366 782 17 109 138 105 1,155
Family EX EW |Subtotall CR EN VU |Subtotal| LR/cd NT DD LC | TOTAL
Chaetophoraceae 0 0 0 1 1
Subtotal (Chlorophyceae) 0 0 0 0 0 0 1 0 1

Class ULVOPHYCEAE

Family EX EW [Subtotal CR EN VU |Subtotal| LR/cd NT DD LC | TOTAL
Cladophoraceae 0 0 0 0 1 1
Subtotal (Ulvophyceae) 0 0 0 0 1 1

Class FLORIDEOPHYCEAE

Family EX EW |Subtotall CR EN VU [Subtotall LR/cd NT DD LC | TOTAL
Bonnemaisoniaceae 0 0 0 0 0 0 0 0 0 1 0 1
Ceramiaceae 0 0 0 0 0 0 0 0 0 7 1 8
Corallinaceae 0 0 0 0 0 0 0 0 0 11 0 11
Delesseriaceae 1 0 1 2 0 3 5 0 0 2 0 8
Galaxauraceae 0 0 0 1 0 0 1 0 0 1 0 2
Gigartinaceae 0 0 0 0 0 0 0 0 0 2 0 2
Gracilariaceae 0 0 0 1 0 0 1 0 0 1 0 2
Halymeniaceae 0 0 0 0 0 0 0 0 0 3 1 4
Hapalidiaceae 0 0 0 0 0 0 0 0 0 3 0 3
Kallymeniaceae 0 0 0 0 0 0 0 0 0 2 1 3
Phyllophoraceae 0 0 0 0 0 0 0 0 0 1 0 1
Rhizophyllidaceae 0 0 0 0 0 0 0 0 0 0 1 1
Rhodomelaceae 0 0 0 1 0 0 1 0 0 7 0 8
Rhodymeniaceae 0 0 0 0 0 0 0 0 0 2 0 2
Schizymeniaceae 0 0 0 1 0 0 1 0 0 0 0 1
Sebdeniaceae 0 0 0 0 0 0 0 0 1 0 1
Subtotal (Liliopsida) 1 0 1 0 3 9 0 0 44 4 58
EX EW |Subtotal CR EN VU  |Subtotal| LR/cd NT DD LC | TOTAL
Total plants 87 28 115 1,575 | 2,280 | 4,602 | 8,457 238 1,065 731 1,449 | 12,055
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Appendix 8. Number of threatened species in each major
group of organisms in each country (Critically Endangered,
Endangered and Vulnerable categories only)

The country and territory names used below are based on the short country names specified by the International Organization for Standardization
(ISO) Maintenance Agency for ISO 3166 country codes (see http://www.iso.org/iso/country_codes/iso_3166_code_lists/english_country_names_
and_code_elements.htm).

The figures for each country exclude species recorded as being introduced, vagrant or that have uncertain occurrences in that country. This note
also applies to Appendices 9, 10 and 11.

AFRICA

North Africa Mammals Birds Reptiles |Amphibians| Fishes Molluscs |Other Inverts| Plants Total
Algeria 14 11 7 3 23 0 14 3 75
Egypt 17 10 11 0 24 0 46 2 110
Libyan Arab Jamahiriya 12 4 5 0 14 0 0 1 36
Morocco 18 10 10 2 31 0 9 2 82
Tunisia 14 8 4 1 20 0 7 0 54
Western Sahara 11 1 0 0 19 0 1 0 32
Sub-Saharan Africa Mammals Birds Reptiles |Amphibians| Fishes Molluscs |Other Inverts| Plants Total
Angola 14 18 4 0 22 4 1 26 89
Benin 10 4 4 0 15 0 0 14 47
Botswana 6 7 0 0 2 0 0 15
Burkina Faso 8 5 1 0 0 0 0 16
Burundi 9 8 0 6 18 1 4 2 48
Cameroon 41 15 3 53 43 1 3 355 514
Cape Verde 3 4 1 0 18 0 0 28
Central African Republic 5 1 0 0 0 15 28
Chad 12 7 1 0 1 0 23
Comoros 5 8 2 0 0 62 5 89
Congo 11 3 2 0 15 1 3 35 70
gggggl'inge pomoerate 29 31 3 13 25 13 11 65 190
Cote d’lvoire 24 14 4 13 19 1 0 105 180
Dijibouti 8 0 0 14 0 50 2 81
Equatorial Guinea 18 4 4 13 0 0 63 107
Eritrea 9 6 0 14 0 50 3 91
Ethiopia 31 22 1 9 2 3 11 22 101
Gabon 13 3 3 21 0 0 108 153
Gambia 9 2 0 16 0 0 4 36
Ghana 17 4 10 17 0 1 117 174
Guinea 22 12 2 5 19 0 4 22 86
Guinea-Bissau 11 2 0 18 0 0 4 37
Kenya 27 27 5 7 71 16 55 103 311
Lesotho 2 5 0 0 1 0 1 11
Liberia 20 1 4 4 19 1 6 46 111
Madagascar 62 35 19 64 75 24 76 281 636
Malawi 6 12 0 5 101 9 7 14 154
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Sub-Saharan Africa Mammals Birds Reptiles |Amphibians| Fishes Molluscs |Other Inverts| Plants Total
Mali 11 6 1 0 1 0 0 6 25
Mauritania 14 8 3 0 23 0 1 0 49
Mauritius 6 11 7 0 11 27 69 88 219
Mayotte 1 3 2 0 3 0 59 0 68
Mozambique 11 21 5 3 45 4 54 46 189
Namibia Ihl 21 4 1 21 0 0 24 82
Niger Ihl 5 0 0 2 0 1 2 21
Nigeria 27 12 4 13 21 0 3 171 251
Réunion 5 6 0 0 6 14 58 15 104
Rwanda 19 10 0 8 9 0 3 3 52
Saint Helena 2 18 1 0 11 0 2 26 60
Sao Tomé and Principe 5 10 3 8 1 1 35 66
Senegal 15 8 6 0 28 0 0 7 64
Seychelles 5 10 10 6 14 2 63 45 155
Sierra Leone 16 10 3 2 16 0 0 47 94
Somalia 14 12 3 0 26 1 50 17 123
South Africa 23 35 19 21 65 24 137 74 398
Sudan 14 13 3 0 13 0 45 17 105
Swaziland 4 7 0 0 3 0 0 11 25
L?Tfe%”islapublic of 34 40 5 49 138 17 66 240 589
Togo 10 2 3 3 16 0 0 10 44
Uganda 21 18 0 6 54 10 12 38 159
Zambia 8 12 0 1 10 3 1 8 43
Zimbabwe 8 11 0 6 3 0 4 17 49
Antarctic Mammals Birds Reptiles |Amphibians| Fishes Molluscs |Other Inverts|  Plants Total
Antarctica 1 5 0 0 0 0 0 0 6
Bouvet Island 0 1 0 0 1 0 0 0 2
e Soya I L R R
Vieboneld s 0 10 0 0 1 0 0 0 1
South Sancien oands | 7 0 0 0 0 0 0 10
East Asia Mammals Birds Reptiles |Amphibians| Fishes Molluscs |Other Inverts| Plants Total
China 74 85 30 90 70 1 20 446 816
Hong Kong 2 16 1 5 13 1 4 6 48
Japan 27 40 12 20 40 25 133 12 309
mpmeese, o Lm0 | s |0 |2 | s | a
Korea, Republic of 9 30 0 2 14 0 3 0 58
Macao 0 4 0 0 6 0 0 0 10
Mongolia 11 21 0 0 1 0 3 0 36
;?g\vlz’le of China 10 22 8 10 37 1 120 78 286
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North Asia Mammals Birds Reptiles |Amphibians| Fishes Molluscs |Other Inverts| Plants Total
Belarus 4 4 0 0 1 0 8 0 17
Moldova 4 9 1 0 9 0 4 0 27
Russian Federation 33 51 6 0 32 1 28 7 158
Ukraine 11 12 2 0 20 0 14 1 60
South & Southeast Asia | Mammals Birds Reptiles |Amphibians| Fishes Molluscs |Other Inverts| Plants Total
Bangladesh 34 28 20 1 12 0 2 12 109
Bhutan 28 17 1 1 0 0 1 7 55
orten indlan Y 0 0 2 0 9 0 65 1 77
Brunei Darussalam 35 21 5 3 8 0 0 99 171
Cambodia 37 25 12 3 18 0 67 31 193
g;f:ttls?sgggw 0 0 0 0 1 0 0 0 1
India 96 76 25 65 40 2 109 246 659
Indonesia 183 115 27 33 111 3 229 386 1,087
Demooratc Fepubic ® 23 K 5 8 0 3 21 115
Malaysia 70 42 21 47 49 19 207 6386 1,141
Maldives 2 0 3 0 12 0 38 0 55
Myanmar 45 41 22 0 17 1 63 38 227
Nepal 32 32 7 3 0 0 0 7 81
Philippines 39 67 9 48 60 3 199 216 641
Singapore 12 14 4 0 22 0 161 54 267
Sri Lanka 30 13 8 53 31 0 119 280 534
Thailand 57 44 22 4 50 1 179 86 443
Timor-Leste 4 5 1 0 5 0 0 0 15
Viet Nam 54 39 27 17 33 0 91 147 408
West & Central Asia Mammals Birds Reptiles |Amphibians| Fishes Molluscs |Other Inverts| Plants Total
Afghanistan 11 13 1 1 3 0 1 2 32
Armenia 9 12 5 0 4 0 6 1 37
Azerbaijan 7 15 5 0 9 0 4 0 40
Bahrain 3 4 4 0 6 0 13 0 30
Cyprus 5 5 4 0 12 0 0 7 33
Georgia 10 10 7 1 12 0 9 0 49
Iran (Islamic Republic of) 16 20 9 4 21 0 19 1 90
Iraq 13 18 2 1 6 0 15 0 55
Israel 15 13 10 1 31 5 52 0 127
Jordan 13 8 5 0 14 0 49 0 89
Kazakhstan 16 21 2 1 13 0 4 16 73
Kuwait 6 8 2 0 10 0 13 0 39
Kyrgyzstan 6 12 2 0 3 0 3 14 40
Lebanon 10 6 6 0 15 0 3 0 40
Oman 9 9 4 0 20 0 26 6 74
Pakistan 23 27 10 0 22 0 15 2 99
gi'sjggzn ferritory, 3 7 4 1 1 0 1 0 17
Qatar 2 4 1 7 0 13 27
Saudi Arabia 9 14 2 0 16 53 3 97
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West & Central Asia Mammals Birds Reptiles |Amphibians| Fishes Molluscs |Other Inverts| Plants Total
Syrian Arab Republic 16 13 6 0 27 0 6 0 68
Tajikistan 8 9 1 0 8 0 2 14 42
Turkey 17 15 13 10 60 0 13 3 131
Turkmenistan 9 15 1 0 12 0 5 3 45
United Arab Emirates 7 8 2 0 9 0 16 0 42
Uzbekistan 1 15 2 0 8 0 1 15 52
Yemen 9 13 3 1 18 2 61 159 266
Europe Mammals Birds Reptiles |Amphibians| Fishes Molluscs |Other Inverts| Plants Total
Albania 3 6 4 2 33 0 4 0 52
Andorra 2 0 1 0 2 1 3 0 9
Austria 4 9 1 0 9 22 21 4 70
Belgium 3 2 0 0 9 4 8 1 27
Bosnia and Herzegovina 4 6 2 1 27 0 10 1 51
Bulgaria 7 12 2 0 17 0 7 0 45
Croatia 7 11 2 2 46 0 15 1 84
Czech Republic 2 6 0 0 5 2 16 4 35
Denmark 2 2 0 0 13 1 10 3 31
Estonia 1 3 0 0 4 0 4 0 12
Faroe Islands 5 0 0 0 0 0 0 14
Finland 1 4 0 0 5 1 9 1 21
France 9 6 5 2 31 34 40 8 135
Germany 6 6 0 0 20 9 21 12 74
Gibraltar 5 3 0 0 10 2 0 0 20
Greece 10 11 5 5 62 1 13 11 118
Greenland 6 0 0 0 6 0 0 1 13
Guernsey 0 0 0 0 3 0 0 3
(';'/ZIt)i/czieCity State) ! 0 0 0 ! 0 0 0 2
Hungary 2 9 1 0 9 1 25 1 48
Iceland 5 0 0 0 12 0 0 0 17
Ireland 5 1 0 0 16 1 2 1 26
Isle of Man 0 0 0 0 3 0 0 0 3
Italy 7 8 5 8 33 16 42 19 138
Jersey 0 0 0 0 3 0 0 0 3
Latvia 1 4 0 0 6 1 9 0 21
Liechtenstein 0 0 0 0 0 0 4 0 4
Lithuania 3 4 0 0 6 0 6 0 19
Luxembourg 0 0 0 0 1 2 2 0 5
poenetelre | s | w0 |2 | o | w0 | s | o |
Malta 3 3 0 13 3 3 25
Monaco 2 0 0 12 0 0 14
Montenegro 6 11 2 1 21 0 11 0 52
Netherlands 4 2 0 0 11 1 5 0 23
Norway 7 2 0 0 14 1 8 2 34
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Europe Mammals Birds Reptiles |Amphibians| Fishes Molluscs |Other Inverts| Plants Total
Poland 5 6 0 0 6 1 15 4 37
Portugal 11 8 2 1 38 67 16 16 159
Romania 7 12 2 0 16 0 22 1 60
San Marino 0 0 0 0 1 0 0 0 1
Serbia 6 11 0 1 8 0 16 1 43
Slovakia 3 7 1 0 6 13 2 39
Slovenia 4 4 1 2 24 0 42 0 77
Spain 16 15 18 6 52 27 35 49 218
Svalbard and Jan Mayen 1 0 0 0 2 0 0 3
Sweden 1 3 0 0 12 1 12 32
Switzerland 2 2 0 1 ih 0 29 48
United Kingdom 5 2 0 0 34 2 8 14 65
ORTH & RAL AMERICA

Mesoamerica Mammals Birds Reptiles |Amphibians| Fishes Molluscs |Other Inverts| Plants Total
Belize 7 3 5 6 22 0 12 30 85
Costa Rica 8 17 8 59 19 0 28 111 250
El Salvador 5 3 7 10 7 0 6 26 64
Guatemala 16 11 13 80 16 2 7 83 228
Honduras 6 7 11 59 19 0 18 110 230
Mexico 100 54 95 211 114 5 57 261 897
Nicaragua 5 9 8 10 21 2 17 39 111
Panama 14 17 7 49 19 0 20 194 320
Caribbean Islands Mammals Birds Reptiles |Amphibians| Fishes Molluscs |Other Inverts| Plants Total
Anguilla 1 0 3 0 14 0 10 3 31
Antigua and Barbuda 2 1 6 0 14 0 11 4 38
Aruba 3 1 2 0 15 0 1 0 22
Bahamas 7 5 6 0 20 0 11 5 54
Barbados 3 1 4 0 15 0 10 2 35
Bermuda 4 1 2 0 12 0 28 4 51
Cayman Islands 1 1 4 0 14 1 10 2 33
Cuba 14 17 8 49 28 0 15 163 294
Dominica 3 3 3 2 15 0 11 11 48
Dominican Republic 6 14 11 30 15 0 18 30 124
Grenada 3 1 4 1 15 0 10 3 37
Guadeloupe 5 1 5 3 14 1 15 7 51
Haiti 5 13 8 46 15 0 14 29 130
Jamaica 5 10 9 17 15 0 15 209 280
Martinique 2 2 6 2 10 1 0 8 31
Montserrat 3 2 2 1 14 0 11 3 36
Netherlands Antilles 4 1 6 15 0 1 2 39
Puerto Rico 3 8 9 14 13 0 1 53 101
Saint Barthélemy 1 0 2 1 0 0 2 6
Saint Kitts and Nevis 2 1 5 1 14 0 10 2 35
Saint Lucia 2 5 5 0 15 0 ik 6 44
Saint Martin (French part) 1 0 2 0 1 0 0 2 6
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Caribbean Islands Mammals Birds Reptiles |Amphibians| Fishes Molluscs |Other Inverts| Plants Total
Samt Vinoent and the 2 2 3 1 16 0 10 4 38
Trinidad and Tobago 2 2 5 9 19 0 10 1 48
Turks and Caicos Islands 2 2 4 0 14 0 10 2 34
Virgin Islands, British 1 1 6 2 12 0 10 10 42
Virgin Islands, U.S. 2 1 4 2 11 0 0 11 31
North America Mammals Birds Reptiles |Amphibians| Fishes Molluscs |Other Inverts| Plants Total
Canada 12 16 3 1 26 2 10 2 72
f’/l?;”ljeii"e and 3 1 0 0 1 0 0 0 5
United States 37 74 32 56 164 273 312 244 1,192
O AMERICA
South America Mammals Birds Reptiles |Amphibians| Fishes Molluscs |Other Inverts| Plants Total
Argentina 35 49 5 29 31 0 10 44 203
Bolivia 19 29 2 39 0 0 1 71 161
Brazil 82 122 22 30 64 21 15 382 738
Chile 21 32 1 21 18 0 8 40 141
Colombia 52 86 15 214 31 0 31 223 652
Ecuador 43 69 11 171 15 48 12 1,839 2,208
g\j‘mggs')s'a”ds 4 10 0 0 5 0 0 5 24
French Guiana 6 0 6 3 21 0 0 16 52
Guyana 8 5 7 22 0 1 22 68
Paraguay 8 27 2 0 0 0 0 10 47
Peru 53 93 6 96 10 0 3 275 536
Suriname 7 0 5 1 20 0 0 26 59
Uruguay 10 24 4 4 28 0 1 1 72
Venezuela 32 26 13 71 29 0 19 69 259
OCEANIA
Oceania Mammals Birds Reptiles |Amphibians| Fishes Molluscs |Other Inverts| Plants Total
American Samoa 1 8 2 0 8 5 52 1 77
Australia 57 49 38 48 84 175 282 55 788
Christmas Island 1 5 3 0 5 0 16 1 31
Cocos (Keeling) Islands 2 0 1 0 7 0 17 0 27
Cook Islands 1 15 1 0 7 0 25 1 50
Fiji 6 10 6 1 11 3 87 66 190
French Polynesia 1 32 1 0 13 29 26 47 149
Guam 2 12 2 0 9 6 0 35
Kiribati 1 5 1 0 7 1 72 87
Marshall Islands 2 5 1 0 10 1 66 0 85
’\s/ltlgtrgsni?a Federated 6 9 3 0 13 4 104 5 144
Nauru 1 2 0 0 8 0 62 0 73
New Caledonia 9 14 2 0 17 11 84 218 355
New Zealand 8 69 12 4 14 5 10 21 143
Niue 2 8 1 0 7 0 23 0 4
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Oceania Mammals Birds Reptiles |Amphibians| Fishes Molluscs |Other Inverts| Plants Total
Norfolk Island 0 15 2 0 2 12 9 1 a1
Northern Mariana Islands 5 14 1 0 9 4 a7 5 85
Palau 4 2 2 0 12 5 97 4 126
Papua New Guinea 41 36 9 11 38 2 167 142 446
Pitcairm 2 10 0 0 6 5 10 7 40
Samoa 2 7 1 0 8 1 52 2 73
Solomon Islands 17 20 4 2 12 2 138 16 211
Tokelau 0 1 1 0 7 0 31 0 40
Tonga 2 4 2 0 9 2 33 4 56
Tuvalu 2 1 1 0 8 1 70 0 83
Bﬂﬁiﬂgsfifaeﬁ iner 0 1 1 0 12 0 44 0 68
Vanuatu 8 2 11 1 78 10 118
Wallis and Futuna 0 9 0 0 6 0 57 1 73
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Appendix 9. Number of extinct, threatened and other
species of animals in each Red List Category in each
country

IUCN Red List Categories: EX - Extinct, EW - Extinct in the Wild, CR - Critically Endangered, EN - Endangered, VU - Vulnerable, LR/cd - Lower
Risk/conservation dependent, NT - Near Threatened (includes LR/nt - Lower Risk/near threatened), DD - Data Deficient, LC - Least Concern
(includes LR/Ic - Lower Risk/least concern).

The country and territory names used below are based on the short country names specified by the International Organization for Standardization
(ISO) Maintenance Agency for ISO 3166 country codes (see http://www.iso.org/iso/country_codes/iso_3166_code_lists/english_country_names_
and_code_elements.htm).

AFRICA

North Africa EX EW |Subtotal CR EN VU [Subtotal| LR/cd NT DD LC Total
Algeria 0 1 1 13 20 39 72 1 49 31 444 598
Egypt 0 1 1 8 14 86 108 2 134 53 671 969
Libyan Arab Jamahiriya 0 1 1 7 10 18 35 0 30 20 351 437
Morocco 1 1 2 15 20 45 80 1 62 43 489 677
Tunisia 0 1 1 11 16 27 54 0 40 22 388 505
Western Sahara 0 1 1 8 10 14 32 0 19 25 213 290
Sub-Saharan Africa EX EW |Subtotal CR EN VU |[Subtotal| LR/cd NT DD LC Total
Angola 0 0 0 9 19 35 63 0 50 114 1,384 | 1,611
Benin 0 0 0 5 8 20 33 0 31 30 698 792
Botswana 0 0 0 1 1 13 15 0 21 12 847 895
Burkina Faso 0 1 1 0 3 11 14 0 18 4 605 642
Burundi 0 0 0 2 15 29 46 0 37 18 899 1,000
Cameroon 0 0 0 27 61 71 159 0 59 80 1,334 | 1,632
Cape Verde 1 0 1 3 1 12 26 0 16 25 103 171
Central African Republic 0 0 0 1 2 10 13 0 25 24 993 1,055
Chad 0 1 1 3 3 15 21 0 22 7 649 700
Comoros 0 0 0 5 1 68 84 0 105 38 297 524
Congo 0 0 7 1 17 35 0 30 42 889 996
SZQS&}CTQ? tﬁsmooraﬁo 0 0 0 10 45 70 | 125 0 71 152 | 1,909 | 2,257
Cote d’Ivoire 0 0 0 9 21 45 75 0 69 58 1,018 | 1,220
Djibouti 0 0 0 1 6 72 79 0 130 43 504 756
Equatorial Guinea 0 0 0 8 16 20 44 0 27 33 704 808
Eritrea 0 0 0 5 7 76 88 0 139 36 778 1,041
Ethiopia 0 0 0 5 27 47 79 0 41 27 1,106 | 1,253
Gabon 0 0 0 8 12 25 45 0 31 49 879 1,004
Gambia 0 0 0 4 8 20 32 0 30 27 651 740
Ghana 0 0 0 6 17 34 57 0 56 49 1,038 | 1,200
Guinea 0 0 0 8 21 35 64 0 61 51 921 1,097
Guinea-Bissau 0 0 0 4 9 20 33 0 34 25 599 691
Kenya 34 4 38 39 44 125 208 2 174 108 1,729 | 2,259
Lesotho 0 0 0 0 2 8 10 0 12 1 317 340
Liberia 0 0 10 18 37 65 0 53 49 781 948
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Sub-Saharan Africa EX EW [Subtotal CR EN VU |Subtotal| LR/cd NT DD LC Total
Madagascar 10 0 10 40 106 209 355 2 182 203 640 1,392
Malawi 0 0 0 2 25 113 140 0 36 39 1,238 | 1,453
Mali 0 1 1 2 4 13 19 0 23 6 717 766
Mauritania 0 1 1 11 10 28 49 0 40 35 555 680
Mauritius 40 0 40 10 26 95 131 2 116 49 242 580
Mayotte 5 0 5 1 5 62 68 0 96 25 267 461
Mozambique 0 0 0 8 28 107 143 2 174 101 1,407 | 1,827
Namibia 1 0 1 7 14 37 58 0 43 40 953 1,095
Niger 0 1 1 3 3 13 19 0 17 3 557 597
Nigeria 0 1 1 9 21 50 80 0 56 48 1,289 | 1,474
Réunion 16 0 16 3 13 73 89 0 100 40 229 474
Rwanda 1 0 1 6 14 29 49 0 30 8 806 894
Saint Helena 29 0 29 7 7 20 34 0 7 16 45 131
Sao Tomé and Principe 0 0 0 7 9 15 31 0 15 43 118 207
Senegal 0 1 1 9 14 34 57 0 46 44 781 929
Seychelles 4 0 4 6 19 85 110 2 119 34 296 565
Sierra Leone 0 0 0 4 15 28 47 0 56 48 845 996
Somalia 0 0 0 8 11 87 106 0 147 61 937 1,251
South Africa 5 0 5 43 87 194 324 3 159 133 1,322 | 1,946
Sudan 0 1 1 4 10 74 88 0 137 54 1,386 | 1,666
Swaziland 0 0 0 1 2 11 14 0 17 3 628 662
Tanzania, United Republic of 33 5 38 51 101 197 349 0 191 162 2,132 | 2,872
Togo 0 0 0 6 11 17 34 0 32 30 789 885
Uganda 34 4 38 28 37 56 121 0 56 39 1,634 | 1,788
Zambia 0 0 0 3 8 24 35 0 39 61 1,412 | 1,547
Zimbabwe 0 0 0 3 10 19 32 0 31 11 1,045 | 1,119

ANTARCTIC

Sandwich Islands

Antarctic EX EW |Subtotall CR EN VU |Subtotal| LR/cd NT DD LC Total
Antarctica 0 0 0 0 1 5 6 0 6 4 32 48
Bouvet Island 0 0 0 0 0 2 2 0 1 2 16 21
French Southern Territories (the) 1 0 1 3 10 8 21 0 6 9 39 76
Egirgslsland and McDonald 0 0 0 0 4 7 1 0 3 6 18 38
South Georgia and the South 0 0 0 0 5 5 10 0 6 7 91 114

ASIA

East Asia EX EW (Subtotal CR EN VU |[Subtotal| LR/cd NT DD LC Total
China 4 1 5 54 111 205 370 1 184 350 1,797 | 2,707
Hong Kong 0 0 0 3 14 25 42 1 32 22 248 345
Japan 13 0 13 25 82 190 297 3 216 188 781 1,498
?fosﬁeé?"”a“c Feoples 1 0 1 3 1| 26 | 40 0 23 | 17 | 882 | 463
Korea, Republic of 1 0 1 6 15 37 58 0 22 30 411 522
Macao 0 0 0 1 2 7 10 0 14 0 15 39
Mongolia 0 0 0 4 10 22 36 0 19 3 454 512
Taiwan, Province of China 0 0 0 8 36 164 208 2 205 97 676 1,188
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North Asia EX EW |[Subtotall CR EN VU |Subtotal| LR/cd NT DD LC Total
Belarus 0 0 0 2 2 13 17 2 29 2 366 416
Moldova 1 0 1 2 7 18 27 0 32 7 353 420
Russian Federation 4 1 5 16 44 91 151 3 76 28 995 1,258
Ukraine 2 0 2 9 15 35 59 2 40 12 517 632
South & Southeast Asia EX EW |Subtotal CR EN VU |[Subtotal| LR/cd NT DD LC Total
Bangladesh 0 1 1 15 27 55 97 0 49 14 687 848
Bhutan 0 0 0 5 13 30 48 0 27 5 642 722
British Indian Ocean Territory 0 0 0 1 5 70 76 2 105 33 224 440
Brunei Darussalam 0 0 0 4 12 56 72 0 127 28 436 663
Cambodia 0 0 0 17 34 111 162 0 153 38 796 1,149
lzi;%t;d Territory (Spratly 0 0 0 0 1 0 1 0 0 5 5 11
India 1 1 51 105 257 413 252 231 1,631 2,530
Indonesia 1 1 63 157 481 701 513 455 2,008 | 3,682
;i%ﬁ%me’s Democratic 0 0 0 15 31 48 94 0 42 42 840 | 1,018
Malaysia 0 0 0 38 81 336 455 3 363 172 1,129 | 2,122
Maldives 0 0 0 1 5 49 55 2 92 34 251 434
Myanmar 0 0 0 18 39 132 189 3 223 104 1,344 | 1,863
Nepal 0 0 0 9 21 44 74 0 44 15 932 1,065
Philippines 0 0 0 42 65 318 425 5 284 192 807 1,713
Singapore 1 0 1 8 15 190 213 3 228 66 581 1,092
Sri Lanka 21 0 21 62 83 109 254 10 154 57 590 1,086
Thailand 1 1 2 25 67 265 357 2 318 172 1,349 | 2,200
Timor-Leste 0 0 2 6 7 15 0 22 23 259 319
Viet Nam 0 0 0 27 59 175 261 2 227 148 1,228 | 1,866
West & Central Asia EX EW |Subtotal CR EN VU |[Subtotal| LR/cd NT DD LC Total
Afghanistan 0 0 0 3 8 19 30 0 14 5 478 527
Armenia 0 0 0 3 9 24 36 1 31 8 367 443
Azerbaijan 0 1 1 3 13 24 40 2 32 10 461 546
Bahrain 0 0 0 2 3 25 30 0 52 8 287 377
Cyprus 0 0 0 3 11 12 26 0 27 12 308 373
Georgia 0 0 0 7 13 29 49 2 37 6 397 491
Iran (Islamic Republic of) 0 1 1 7 22 60 89 0 91 53 708 942
Iraq 1 0 1 3 12 40 55 0 59 8 477 600
Israel 4 1 5 17 28 82 127 0 134 45 640 951
Jordan 0 0 0 3 13 73 89 0 119 30 551 789
Kazakhstan 0 1 1 7 18 32 57 0 33 12 605 708
Kuwait 1 0 1 1 7 31 39 0 55 8 323 426
Kyrgyzstan 0 0 0 2 7 17 26 0 18 3 377 424
Lebanon 0 0 0 4 15 21 40 0 33 15 342 430
Oman 0 0 0 5 10 53 68 0 96 45 472 681
Pakistan 0 0 0 8 20 69 97 0 83 28 801 1,009
Palestinian Territory, Occupied 0 0 0 4 4 9 17 0 9 3 100 129
Qatar 0 0 0 1 1 25 27 0 55 7 284 373
Saudi Arabia 1 0 1 3 8 83 94 2 136 42 590 865
Syrian Arab Republic 1 0 1 7 26 35 68 0 32 23 373 497
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West & Central Asia EX EW [Subtotal CR EN VU |Subtotal| LR/cd NT DD LC Total
Tajikistan 0 0 0 3 10 15 28 0 15 3 368 414
Turkey 1 0 1 26 48 54 128 0 60 55 590 834
Turkmenistan 0 1 1 5 12 25 42 0 19 7 400 469
United Arab Emirates 0 0 0 1 7 34 42 0 59 24 370 495
Uzbekistan 0 0 0 11 21 37 0 20 5 395 457
Yemen 2 0 2 4 8 95 107 0 146 55 541 851

Europe EX EW |[Subtotal CR EN VU |Subtotal| LR/cd NT DD LC Total
Aland Islands 0 0 0 0 0 0 0 0 0 0 1 1
Albania 1 0 1 9 11 32 52 0 33 20 430 536
Andorra 0 0 0 1 1 7 9 0 7 0 193 209
Austria 4 0 4 11 17 38 66 3 39 17 463 592
Belgium 1 0 1 5 3 18 26 2 29 11 388 457
Bosnia and Herzegovina 0 0 0 5 11 34 50 0 26 4 430 510
Bulgaria 0 0 0 6 13 26 45 0 44 15 502 606
Croatia 1 0 1 15 21 47 83 0 38 10 477 609
Czech Republic 0 0 0 3 23 31 3 32 8 434 508
Denmark 0 0 0 4 6 18 28 3 27 12 392 462
Estonia 0 0 0 2 1 9 12 2 19 3 361 397
Faroe Islands 1 0 1 1 5 8 14 0 6 5 143 169
Finland 0 0 0 3 2 15 20 4 22 3 374 423
France 6 0 6 16 23 88 127 2 82 50 615 882
Germany 4 0 4 9 10 43 62 4 46 25 491 632
Gibraltar 0 0 0 5 6 9 20 0 21 15 204 260
Greece 1 0 1 22 32 53 107 0 62 35 504 709
Greenland 1 0 1 0 5 7 12 0 6 102 126
Guernsey 0 0 0 1 0 2 3 0 4 2 20 29
Holy See (Vatican City State) 0 0 0 1 0 1 2 0 0 19 25
Hungary 0 0 0 2 9 36 47 2 36 10 417 512
Iceland 1 0 1 3 6 8 17 0 8 11 140 177
Ireland 1 0 1 8 7 10 25 3 20 17 281 347
Isle of Man 0 0 0 1 0 2 3 0 3 1 18 25
Italy 1 0 1 17 20 82 119 2 68 31 555 776
Jersey 0 0 0 1 0 2 3 0 4 2 24 33
Latvia 0 0 0 2 3 16 21 4 25 4 382 436
Liechtenstein 0 0 0 0 0 4 4 1 13 0 258 276
Lithuania 0 0 0 3 1 15 19 3 23 5 357 407
Luxembourg 0 0 0 2 1 2 5 0 16 1 281 303
L\("uzc(fs‘f;’:igéghueb‘;gro‘}er 2 0 2 3 5 28 | 36 0 25 | 13 | 454 | 530
Malta 0 4 7 11 22 0 25 17 224 288
Monaco 0 0 1 5 8 14 0 15 11 76 116
Montenegro 1 0 1 7 15 30 52 0 40 13 469 575
Netherlands 1 0 1 5 4 14 23 2 27 16 405 474
Norway 0 0 0 4 7 21 32 4 25 13 376 450
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Europe EX EW |[Subtotall CR EN VU |Subtotal| LR/cd NT DD LC Total
Poland 1 0 1 4 5 24 33 4 39 6 450 533
Portugal 2 0 2 25 28 90 143 5 68 37 422 677
Romania 2 0 2 8 11 40 59 3 44 12 491 611

San Marino 0 0 0 1 0 0 1 0 5 0 52 58

Serbia 0 0 0 2 8 32 42 0 33 7 478 560
Slovakia 0 0 0 1 6 30 37 3 39 7 441 527
Slovenia 0 0 0 5 14 58 77 0 28 9 459 573
Spain 1 0 1 27 50 92 169 6 121 48 558 903
Svalbard and Jan Mayen 0 0 0 0 0 3 3 0 3 3 64 73

Sweden 0 0 0 4 21 29 4 30 10 411 484
Switzerland 6 0 6 3 39 45 4 39 13 446 553
United Kingdom 2 0 2 9 14 28 51 4 32 25 378 492

NORTH & CENTRAL AMERICA

Mesoamerica EX EW |Subtotal CR EN VU |Subtotal| LR/cd NT DD LC Total
Belize 0 0 0 8 16 31 55 1 48 34 771 909
Costa Rica 3 0 3 30 49 60 139 0 71 72 1,205 | 1,490
El Salvador 0 0 0 8 11 19 38 0 42 26 676 782
Guatemala 1 0 1 39 49 57 145 1 73 57 966 1,243
Honduras 4 0 4 42 37 41 120 0 65 48 1,018 | 1,255
Mexico 22 6 28 179 222 235 636 3 158 299 1,998 | 3,122
Nicaragua 0 0 11 20 41 72 0 60 50 968 1,150
Panama 0 0 0 34 37 55 126 0 76 105 1,280 | 1,587
Caribbean Islands EX EW |Subtotal CR EN VU |Subtotal| LR/cd NT DD LC Total
Anguilla 0 0 0 3 6 19 28 0 12 16 277 333
Antigua and Barbuda 0 0 0 6 22 34 0 17 19 287 357
Aruba 0 0 0 4 3 15 22 0 12 14 243 291
Bahamas 2 0 2 8 11 30 49 0 26 30 344 451
Barbados 0 0 0 6 5 22 33 0 15 22 286 356
Bermuda 0 0 0 27 7 13 47 0 17 16 180 260
Cayman Islands 1 0 1 6 6 19 31 0 16 20 296 364
Cuba 7 0 7 33 43 55 131 0 46 40 398 622
Dominica 1 0 1 5 8 24 37 0 13 19 287 357
Dominican Republic 9 0 9 20 33 41 94 0 34 23 314 474
Grenada 0 0 0 6 20 34 0 14 22 189 259
Guadeloupe 7 0 7 6 8 30 44 0 21 18 316 406
Haiti 10 0 10 39 24 38 101 0 33 23 321 488
Jamaica 6 0 6 19 18 34 71 0 31 34 257 399
Martinique 8 0 8 4 3 16 23 0 12 11 234 288
Montserrat 0 0 0 6 6 21 33 0 12 6 269 320
Netherlands Antilles 0 0 0 5 9 23 37 0 15 24 309 385
Puerto Rico 2 0 2 13 11 24 48 0 23 15 303 391
Saint Barthélemy 0 0 0 0 2 4 0 0 0 0 4
Saint Kitts and Nevis 0 0 0 6 21 33 0 14 18 282 347
Saint Lucia 1 0 1 6 10 22 38 0 16 16 286 357
Saint Martin (French part) 0 0 0 0 2 4 0 0 0 0 4
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Caribbean Islands EX EW [Subtotal CR EN VU |Subtotal| LR/cd NT DD LC Total
Samt Vinoent and the 1 0 1 6 7 21 34 0 15 | 19 | 286 | 355
Trinidad and Tobago 0 0 0 10 9 28 47 1 27 30 607 712
Turks and Caicos Islands 0 0 0 6 8 18 32 0 17 11 302 362
Virgin Islands, British 0 0 0 8 6 18 32 0 17 14 211 274
Virgin Islands, U.S. 2 0 2 4 12 20 0 17 13 175 227
North America EX EW [Subtotal CR EN VU |Subtotal| LR/cd NT DD LC Total
Canada 6 0 6 7 16 47 70 0 35 32 783 926
Saint Pierre and Miquelon 0 0 0 0 3 2 5 0 4 6 205 220
United States 229 4 233 193 200 555 948 7 278 294 1,634 | 3,394

SOUTH AMERICA

South America EX EW [Subtotal CR EN VU |[Subtotal| LR/cd NT DD LC Total
Argentina 2 3 5 17 46 96 159 0 120 123 1,234 | 1,641
Bolivia 0 0 0 9 24 57 90 2 72 51 1,823 | 2,038
Brazil 9 1 10 65 98 193 356 9 181 404 2,493 | 3,453
Chile 0 0 0 17 21 63 101 0 70 138 521 830
Colombia 3 0 3 79 133 217 429 2 160 271 2,433 | 3,298
Ecuador 6 0 6 78 108 183 369 2 129 172 1,966 | 2,644
Falkland Islands (Malvinas) 1 0 1 0 7 12 19 0 13 16 129 178
French Guiana 0 0 0 6 5 25 36 1 31 44 989 1,101
Guyana 0 0 0 6 8 32 46 2 35 59 1,099 | 1,241
Paraguay 0 3 3 5 9 23 37 0 49 18 842 949
Peru 3 0 3 33 84 144 261 2 124 231 2,197 | 2,818
Suriname 0 0 0 6 5 22 33 0 31 42 989 1,095
Uruguay 0 0 0 7 23 41 71 0 40 37 480 628
Venezuela 2 0 2 34 54 102 190 1 76 181 1,803 | 2,253
Oceania EX EW [Subtotal CR EN VU |[Subtotal| LR/cd NT DD LC Total
American Samoa 1 0 1 3 9 64 76 3 87 33 217 417
Australia 40 0 40 66 148 519 733 3 373 224 1,325 | 2,698
Christmas Island 0 0 0 2 3 25 30 0 24 16 128 198
Cocos (Keeling) Islands 0 0 0 3 24 27 0 27 18 118 190
Cook Islands 15 0 15 1 5 43 49 1 53 23 158 299
Fiji 1 0 1 6 8 110 124 3 149 45 308 630
French Polynesia 68 11 79 26 20 56 102 2 62 27 184 456
Guam 3 1 4 6 12 13 31 2 11 64 102 214
Kiribati 0 0 0 0 5 82 87 3 118 33 238 479
Marshall Islands 0 0 0 0 4 81 85 3 119 36 251 494
Micronesia, Federated States of 2 0 2 6 10 123 139 3 140 97 328 709
Nauru 0 0 0 0 1 72 73 0 110 24 206 413
New Caledonia 4 0 4 7 17 113 137 3 146 47 330 667
New Zealand 19 0 19 14 31 77 122 0 46 59 175 421
Niue 0 0 0 1 36 41 0 48 23 161 273
Norfolk Island 10 0 10 1 8 31 40 0 24 4 72 150
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Oceania EX EW |Subtotal CR EN VU |Subtotal| LR/cd NT DD LC Total
Northern Mariana Islands 1 0 1 6 15 59 80 3 84 43 265 476
Palau 1 0 1 4 9 109 122 4 141 95 346 709
Papua New Guinea 1 0 1 21 33 250 304 3 250 269 1,208 | 2,035
Pitcairm 0 0 0 0 25 33 1 24 10 66 134
Samoa 0 0 0 2 6 63 71 3 87 37 221 419
Solomon Islands 2 0 2 7 19 169 195 3 182 70 470 922
Tokelau 0 0 0 0 38 40 2 55 15 153 265
Tonga 1 0 1 0 6 46 52 3 65 28 202 351
Tuvalu 0 0 0 0 3 80 83 3 117 24 213 440
Eg;eddssmes Minor Outlying 1 0 1 4 7 57 68 1 71 23 237 | 401
Vanuatu 1 1 7 100 108 132 33 295 572
Wallis and Futuna 0 0 0 1 2 69 72 0 93 22 218 405
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Appendix 10. Number of extinct, threatened and other
species of plants in each Red List Category in each country

IUCN Red List Categories: EX - Extinct, EW - Extinct in the Wild, CR - Critically Endangered, EN - Endangered, VU - Vulnerable, LR/cd - Lower
Risk/conservation dependent, NT - Near Threatened (includes LR/nt - Lower Risk/near threatened), DD - Data Deficient, LC - Least Concern
(includes LR/Ic - Lower Risk/least concern).

The country and territory names used below are based on the short country names specified by the International Organization for Standardization

(ISO) Maintenance Agency for ISO 3166 country codes (see http://www.iso.org/iso/country_codes/iso_3166_code_lists/english_country_names_
and_code_elements.htm).

AFRICA

North Africa EX EW |Subtotal CR EN VU [Subtotal| LR/cd NT DD LC Total
Algeria 0 0 0 1 1 1 3 0 1 0 8 12
Egypt 0 0 0 1 1 0 2 0 0 0 1 3
Libyan Arab Jamahiriya 0 0 0 0 0 1 1 0 0 0 3 4
Morocco 0 0 0 0 1 1 2 0 3 0 8 13
Tunisia 0 0 0 0 0 0 0 0 0 0 4 4
Sub-Saharan Africa EX EW |Subtotal CR EN VU |Subtotal| LR/cd NT DD LC Total
Angola 0 0 0 0 2 24 26 0 6 1 6 39
Benin 0 0 0 0 0 14 14 0 2 0 2 18
Botswana 0 0 0 0 0 0 0 3 0 3

Burkina Faso 0 0 0 0 0 2 2 0 1 0 1

Burundi 0 0 0 0 0 2 1 1 0 2
Cameroon 1 0 1 66 69 220 355 2 37 4 7 406
Cape Verde 0 0 0 0 0 2 2 0 0 0 0 2
Central African Republic 0 0 0 1 2 12 15 1 3 3 2 24
Chad 0 0 0 0 0 2 2 0 1 0 0

Comoros 0 0 0 2 2 1 0 0 0 3

Congo 0 0 0 1 7 27 35 1 4 0 3 43
SZQS&}CT?,? pemoorate 0 0 0 0 12 | 53 | 65 3 14 2 13 | o7
Cobte d’lvoire 2 0 2 2 18 85 105 1 10 1 5 124
Djibouti 0 0 0 0 1 1 2 0 1 0 0 3
Equatorial Guinea 0 0 0 3 13 a7 63 0 13 0 3 79
Eritrea 0 0 0 0 0 3 3 0 2 0 0 5
Ethiopia 0 0 0 0 1 21 22 1 30 1 4 58
Gabon 0 0 0 4 14 90 108 1 16 3 4 132
Gambia 0 0 0 0 0 4 4 0 0 0 1 5
Ghana 0 0 0 3 19 95 117 1 10 1 5 134
Guinea 0 0 0 0 0 22 22 1 3 0 3 29
Guinea-Bissau 0 0 0 0 0 4 4 0 0 0 1 5
Kenya 0 0 0 5 14 84 103 1 26 1 15 146
Lesotho 0 0 0 0 0 1 1 0 0 0 1 2
Liberia 0 0 0 0 4 42 46 0 2 0 4 52
Madagascar 0 0 0 62 102 117 281 0 30 12 39 362
Malawi 0 0 0 0 3 11 14 1 3 0 6 24
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Sub-Saharan Africa EX EW [Subtotall CR EN VU |Subtotal| LR/cd NT DD LC Total
Mali 0 0 0 0 2 4 6 0 1 0 1 8
Mauritius 2 0 2 65 14 88 0 0 0 0 90
Mayotte 0 0 0 0 0 0 0 0 0 1 1
Mozambique 0 0 0 2 6 38 46 0 10 23 14 93
Namibia 0 0 0 2 2 20 24 0 12 3 122 161
Niger 0 0 0 0 0 2 2 0 0 0 0 2
Nigeria 0 0 0 16 18 137 171 2 14 1 6 194
Réunion 0 0 0 9 5 1 15 0 0 0 0 15
Rwanda 0 0 0 0 0 3 3 1 2 0 4 10
Saint Helena 7 2 9 11 8 7 26 0 3 5 7 50
Sao Tomé and Principe 0 0 0 0 2 33 35 0 10 0 1 46
Senegal 0 0 0 0 0 7 7 0 2 0 1 10
Seychelles 0 0 0 7 4 34 45 1 3 0 1 50
Sierra Leone 0 0 0 1 4 42 47 1 4 0 3 55
Somalia 0 0 0 0 3 14 17 0 42 0 2 61
South Africa 0 3 3 16 16 42 74 4 21 9 21 132
Sudan 0 0 0 1 1 15 17 1 5 2 4 29
Swaziland 0 1 1 2 2 7 11 1 2 2 8 25
Tanzania, United Republic of 2 0 2 8 33 199 240 2 17 7 17 285
Togo 0 0 0 0 0 10 10 0 2 0 1 13
Uganda 0 0 0 2 4 32 38 1 9 1 9 58
Zambia 0 0 0 0 0 8 8 0 4 0 7 19
Zimbabwe 0 0 0 0 6 11 17 0 8 0 7 32

East Asia EX EW |Subtotal CR EN VU [Subtotall LR/cd NT DD LC Total
China 3 1 4 74 174 198 446 5 51 19 116 641
Hong Kong 0 0 2 1 3 6 0 1 0 1 8
Japan 0 0 0 3 9 12 0 6 6 31 55
Eg;ejk;“lgeorpocratic People’s 0 0 0 0 0 3 3 0 1 1 14 19
Korea, Republic of 0 0 0 0 0 2 1 12 15
Mongolia 0 0 0 0 0 0 0 2 11 13
Taiwan, Province of China 0 1 1 12 39 27 78 1 9 7 23 119
North Asia EX EW [Subtotall CR EN VU |Subtotal| LR/cd NT DD LC Total
Moldova 0 0 0 0 0 0 0 0 0 3 3
Russian Federation 0 0 0 2 5 7 0 4 3 35 49
Ukraine 0 0 0 0 0 1 1 0 0 0 14 15
South & Southeast Asia EX EW |Subtotal CR EN VU [Subtotal| LR/cd NT DD LC Total
Bangladesh 0 0 0 4 2 6 12 0 1 0 5 18
Bhutan 0 0 0 1 2 4 7 0 3 1 17 28
British Indian Ocean Territory 0 0 0 0 0 1 1 0 0 0 2 3
Brunei Darussalam 0 0 0 38 23 38 99 4 16 2 48 169
Cambodia 0 0 0 9 13 9 31 0 5 4 33 73
India 7 2 9 45 112 89 246 1 22 18 70 366
Indonesia 1 1 2 113 69 204 386 9 80 38 171 686
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South & Southeast Asia EX EW |Subtotal CR EN VU |Subtotal| LR/cd NT DD LC Total
'Efe‘;f;fcp'els Democratic 0 0 0 5 7 9 21 0 5 5 24 55
Malaysia 2 1 3 186 99 401 686 113 70 27 281 1,180
Myanmar 0 0 0 13 12 13 38 0 10 8 54 110
Nepal 0 0 0 0 2 5 7 0 2 1 24 34
Philippines 0 0 0 52 34 130 216 3 24 12 66 321
Singapore 0 0 0 11 13 30 54 8 20 2 109 193
Sri Lanka 1 0 1 78 73 129 280 5 1 3 15 305
Thailand 0 0 0 29 21 36 86 3 25 13 75 202
Timor-Leste 0 0 0 0 0 0 0 0 0 0 2 2
Viet Nam 0 0 0 25 39 83 147 1 32 14 65 259
West & Central Asia EX EW |Subtotal CR EN VU |Subtotal| LR/cd NT DD LC Total
Afghanistan 0 0 0 0 1 1 2 0 4 2 14 22
Armenia 0 0 0 0 0 1 1 0 1 0 11 13
Azerbaijan 0 0 0 0 0 0 0 0 2 0 12 14
Cyprus 0 0 0 6 0 1 7 0 0 0 7 14
Georgia 0 0 0 0 0 0 0 1 3 0 11 15
Iran (Islamic Republic of) 0 0 0 0 0 1 1 0 5 1 11 18
Iraq 0 0 0 0 0 0 0 0 0 0 3 3
Israel 0 0 0 0 0 0 0 0 0 0 1 1
Jordan 0 0 0 0 0 0 0 0 0 0 1 1
Kazakhstan 0 0 0 7 7 2 16 0 2 11 23 52
Kyrgyzstan 0 0 0 6 6 2 14 0 3 5 22 44
Lebanon 0 0 0 0 0 0 0 0 0 0 1 11
Oman 0 0 0 0 1 5 6 0 5 0 1 12
Pakistan 0 0 0 0 0 2 2 0 3 3 11 19
Palestinian Territory, Occupied 0 0 0 0 0 0 0 0 0 0 1 1
Saudi Arabia 0 0 0 0 2 1 3 0 1 0 2
Syrian Arab Republic 0 0 0 0 0 0 0 0 0 0 9
Tajikistan 0 0 0 7 3 4 14 0 4 2 14 34
Turkey 0 0 0 0 1 2 3 1 10 1 25 40
Turkmenistan 0 0 0 0 1 2 3 0 3 0 6 12
Uzbekistan 0 0 0 4 7 4 15 0 3 3 19 40
Yemen 3 0 3 3 28 128 159 0 23 28 113 326
ROP
Europe EX EW |[Subtotall CR EN VU [Subtotal| LR/cd NT DD LC Total
Albania 0 0 0 0 0 0 0 0 1 0 17 18
Andorra 0 0 0 0 0 0 0 0 0 0 6 6
Austria 0 0 0 0 2 2 4 0 0 0 11 15
Belgium 0 0 0 0 0 1 1 0 0 0 3 4
Bosnia and Herzegovina 0 0 0 0 0 1 1 0 0 1 2 4
Bulgaria 0 0 0 0 0 0 0 0 1 0 14 15
Croatia 0 0 0 0 0 1 0 0 2 2 5
Czech Republic 0 0 0 0 1 4 0 0 0 10 14
Denmark 0 0 0 0 0 3 3 0 0 0 3 6
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Europe EX EW |Subtotal CR EN VU |Subtotal| LR/cd NT DD LC Total
Estonia 0 0 0 0 0 0 0 0 0 0 3 3
Faroe Islands 0 0 0 0 0 0 0 0 0 0 1 1
Finland 0 0 0 0 0 1 1 0 0 0 5 6
France 0 0 0 6 0 2 8 0 0 0 17 25
Germany 0 0 0 2 3 7 12 0 0 0 10 22
Gibraltar 0 0 0 0 0 0 0 0 0 0 5 5
Greece 0 0 0 9 0 2 11 0 5 1 20 37
Greenland 0 0 0 0 0 1 1 0 0 0 1 2
Guernsey 0 0 0 0 0 0 0 0 0 0 1 1
Hungary 0 0 0 0 0 1 1 0 0 0 6 7
Iceland 0 0 0 0 0 0 0 0 0 0 1 1
Ireland 0 0 0 0 0 1 1 0 0 0 3 4
Isle of Man 0 0 0 0 0 0 0 0 0 0 1 1
Italy 1 0 1 16 2 1 19 0 0 0 17 37
Jersey 0 0 0 0 0 0 0 0 0 0 1 1
Latvia 0 0 0 0 0 0 0 0 0 0 3 3
Liechtenstein 0 0 0 0 0 0 0 0 0 0 2 2
Luxembourg 0 0 0 0 0 0 0 0 0 0 1 1
ecesoravelme o] o | o o o o o 00 |0 | 2|2
Malta 0 0 0 3 0 0 3 0 1 0 4 8
Monaco 0 0 0 0 0 0 0 0 0 0 6 6
Montenegro 0 0 0 0 0 0 0 0 1 0 13 14
Netherlands 0 0 0 0 0 0 0 0 0 0 3 3
Norway 0 0 0 0 0 2 2 0 0 0 6 8
Poland 0 1 1 0 1 3 4 0 0 0 10 15
Portugal 0 0 0 2 6 8 16 3 4 0 17 40
Romania 0 0 0 0 0 1 1 0 0 0 12 13
San Marino 0 0 0 0 0 0 0 0 0 0 1 1
Serbia 0 0 0 0 0 1 1 0 1 0 11 13
Slovakia 0 0 0 1 0 1 2 0 0 0 2 4
Spain 1 1 2 21 17 11 49 6 7 0 20 84
Sweden 0 0 0 0 0 3 3 0 0 0 5 8
Switzerland 0 0 0 0 1 2 0 0 0 10 13
United Kingdom 0 0 0 5 2 7 14 0 1 0 7 22

NORTH & CENTRAL AMERICA

Mesoamerica EX EW [Subtotall CR EN VU |Subtotal| LR/cd NT DD LC Total
Belize 0 0 0 1 11 18 30 0 5 0 3 38
Costa Rica 0 0 0 4 33 74 111 3 37 7 18 176
El Salvador 0 0 0 1 6 19 26 2 4 6 6 44
Guatemala 0 0 0 5 29 49 83 4 11 7 17 122
Honduras 0 1 1 42 38 30 110 2 5 1 12 131
Mexico 0 2 2 40 75 146 261 8 25 18 88 402
Nicaragua 0 0 0 3 16 20 39 2 17 1 7 66
Panama 0 0 0 19 71 104 194 2 47 40 25 308
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Caribbean Islands EX EW |Subtotal CR EN VU |Subtotal| LR/cd NT DD LC Total
Anguilla 0 0 0 0 2 1 3 0 0 0 0 3
Antigua and Barbuda 0 0 0 0 3 1 4 0 0 0 0 4
Bahamas 0 0 0 0 3 2 5 0 2 3 1 11
Barbados 0 0 0 0 1 1 2 0 0 0 0 2
Bermuda 0 0 0 1 1 2 4 0 0 0 0 4
Cayman Islands 0 0 0 0 1 1 2 0 1 0 0 3
Cuba 4 1 5 23 57 83 163 0 3 4 6 181
Dominica 0 0 0 1 4 6 11 0 0 2 0 13
Dominican Republic 0 0 0 2 8 20 30 0 2 2 1 35
Grenada 0 0 0 0 2 1 3 0 0 0 0 3
Guadeloupe 0 0 0 0 4 3 0 0 1 2 10
Haiti 0 0 0 5 6 18 29 0 1 2 0 32
Jamaica 2 0 2 40 53 116 209 0 73 5 1 290
Martinique 0 0 0 0 4 4 8 0 0 1 2 11
Montserrat 0 0 0 0 2 1 0 0 0 1 4
Netherlands Antilles 0 0 0 0 2 0 2 0 0 0 0 2
Puerto Rico 0 0 0 22 16 15 53 0 2 3 1 59
Saint Barthélemy 0 0 0 0 2 0 2 0 0 0 0 2
Saint Kitts and Nevis 0 0 0 0 1 1 2 0 0 1 1 4
Saint Lucia 0 0 0 0 2 4 6 0 0 1 1 8
Saint Martin (French part) 0 0 0 0 2 0 2 0 0 0 0 2
St vinoent and the 0 0 0 0 2 2 4 0 0 1 0 5
Trinidad and Tobago 0 0 0 0 1 0 1 0 2 1 3 7
Turks and Caicos Islands 0 0 0 0 2 0 2 0 0 1 1 4
Virgin Islands, British 0 0 0 6 4 0 10 0 0 0 10
Virgin Islands, U.S. 0 0 0 3 7 1 11 0 0 0 0 11
North America EX EW |Subtotal CR EN VU |Subtotal| LR/cd NT DD LC Total
Canada 1 0 1 0 1 1 2 0 1 0 36 40
United States 23 30 104 65 75 244 4 23 3 83 387

SOUTH AMERICA

South America EX EW |Subtotal CR EN VU |Subtotal| LR/cd NT DD LC Total
Argentina 0 1 1 1 11 32 44 1 13 11 21 91
Bolivia 1 0 1 4 10 57 7 2 10 9 17 110
Brazil 5 1 6 46 17 219 382 22 69 34 86 599
Chile 1 1 2 15 4 21 40 1 10 3 3 59
Colombia 3 0 3 31 85 107 223 4 42 11 48 331
Ecuador 1 0 1 246 668 925 1,839 1 263 285 153 2,542
Falkland Islands (Malvinas) 0 0 0 0 1 4 5 0 1 0 6 12
French Guiana 0 0 0 3 2 11 16 1 2 0 16 35
Guyana 0 0 0 1 3 18 22 1 8 2 23 56
Paraguay 0 0 0 1 5 4 10 1 5 7 14 37
Peru 1 0 1 9 15 251 275 4 37 18 38 373
Suriname 0 0 0 1 2 23 26 0 3 5 13 47
Uruguay 0 0 0 0 1 0 1 0 1 3 2 7
Venezuela 0 0 0 3 7 59 69 2 70 0 50 191
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OCEANIA

Oceania EX EW |[Subtotall CR EN VU |Subtotal| LR/cd NT DD LC Total
American Samoa 0 0 0 0 0 1 1 0 1 0 3 5
Australia 1 0 1 4 14 37 55 7 20 0 88 171
Christmas Island 0 0 0 0 0 1 1 0 0 0 0 1
Cocos (Keeling) Islands 0 0 0 0 0 0 0 0 0 2
Cook Islands 0 0 0 0 0 1 1 0 0 0 0 1
Fiji 1 0 1 21 13 32 66 0 19 3 43 132
French Polynesia 6 0 6 26 4 17 47 0 18 34 50 155
Guam 0 0 0 1 1 2 4 0 0 1 1 6
Micronesia, Federated States of 0 0 0 0 1 4 5 0 0 0 2 7
New Caledonia 3 0 3 28 65 125 218 37 4 0 17 279
New Zealand 0 0 0 2 7 12 21 3 15 1 16 56
Norfolk Island 1 0 1 0 0 1 1 0 0 0 2
Northern Mariana Islands 0 0 0 2 1 2 5 0 0 0 5
Palau 0 0 0 0 1 3 0 1 0

Papua New Guinea 0 0 0 14 15 113 142 0 33 19 70 264
Pitcairn 0 0 0 1 1 5 0 0 0 2 9
Samoa 0 0 0 1 1 0 2 0 1 0 2 5
Solomon Islands 0 0 0 0 1 15 16 0 10 14 20 60
Tonga 0 0 0 1 0 3 0 0 0 1 5
Tuvalu 0 0 0 0 0 0 0 0 0 2 2
Vanuatu 0 0 0 1 2 7 10 1 5 0 8 24
Wallis and Futuna 0 0 0 0 0 1 1 0 1 0 0 2
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Appendix 11. Number of endemic and threatened endemic
species per country for completely assessed taxonomic
groups (mammals, birds, amphibians, freshwater crabs,
reef-forming corals, conifers, cycads)

The country and territory names used below are based on the short country names specified by the International Organization for Standardization
(ISO) Maintenance Agency for ISO 3166 country codes (see http://www.iso.org/iso/country_codes/iso_3166_code_lists/english_country_names_
and_code_elements.htm).

AFRICA

Reef-forming

Mammals Birds Amphibians FW Crabs Corals Conifers Cycads
North Africa
Total ([Threatened Total [Threatened Total [Threatened Total [Threatened Total [Threatened Total [Threatened Total [Threatened
endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics
Algeria 2 0 1 1 1 1 0 0 0 0 1 1 0 0
Egypt 4 0 0 0 1 0 0 0 0 0 0 0 0 0
Libyan Arab Jamahiriya 3 0 0 0 0 0 0 0 0 0 0 0 0 0
Morocco 5 2 0 0 1 0 0 0 0 0 0 0 0 0
Tunisia 1 0 0 0 0 0 0 0 0 0 0 0 0
Western Sahara 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mammals Birds Amphibians FW Crabs Reecf;g?arlr: ing Conifers Cycads
Sub-Saharan Africa
Total [Threatened Total ([Threatened Total [Threatened Total [Threatened Total |[Threatened Total [Threatened| Total [Threatened
endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics
Angola 8 0 10 6 19 0 3 0 0 0 0 0 0 0
Benin 0 0 0 0 0 0 0 0 0 0 0 0 0
Botswana 0 0 0 0 0 0 0 0 0 0 0 0 0
Burkina Faso 0 0 0 0 0 0 0 0 0 0 0 0 0
Burundi 0 0 0 0 0 0 0 0 0 0 0 0 0
Cameroon 15 14 7 6 51 33 5 2 0 0 0 0 0 0
Cape Verde 0 0 4 2 0 0 0 0 0 0 0 0 0 0
ggggg:i?frica” 2 0 0 0 2 0 1 0 0 0 0 0 0 0
Chad 0 0 0 0 1 0 0 0 0 0 0 0 0
Comoros 4 2 8 6 0 0 0 0 0 0 0 0 0 0
Congo 3 0 0 0 0 0 0 0 0 0 0 0 0 0
Congo, The
Democratic Republic 25 4 10 6 41 3 12 1 0 0 0 0 3 1
of the
Céte d’Ivoire 1 1 0 0 3 1 0 0 0 0 0 0 0 0
Djibouti 0 0 1 1 0 0 0 0 0 0 0 0 0 0
Equatorial Guinea 2 2 3 2 1 0 0 0 0 0 0 0 0 0
Eritrea 0 0 0 0 1 0 0 0 0 0 0 0 0 0
Ethiopia 32 18 16 11 24 9 2 1 0 0 0 0 0 0
Gabon 2 1 0 1 0 0 0 0 0 0 0 0
Gambia 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Ghana 1 0 0 0 4 1 1 1 0 0 0 0 0 0
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_ Mammals Birds Amphibians FW Crabs Reeé—;:;arlr: ing Conifers Cycads
Sub-Saharan Africa
o ) Mo ) 0 o) ) ) S ) B ) M )
Guinea 2 2 0 0 4 0 2 1 0 0 0 0 0 0
Guinea-Bissau 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Kenya 12 7 7 6 13 4 6 0 0 0 0 0 2 1
Lesotho 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Liberia 0 0 1 1 0 0 3 3 0 0 0 0 0 0
Madagascar 181 56 104 25 241 64 14 2 3 2 6 4 0 0
Malawi 2 0 1 1 3 3 2 2 0 0 1 1 0 0
Mali 1 0 0 0 2 0 0 0 0 0 0 0 0 0
Mauritania 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mauritius 1 1 24 8 0 0 0 0 0 0 0 0 0 0
Mayotte 0 0 1 1 0 0 0 0 0 0 0 0 0 0
Mozambique 2 1 1 0 0 0 0 0 0 0 0 0 3 2
Namibia 1 0 1 0 3 0 0 0 0 0 0 0 0 0
Niger 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Nigeria 4 2 4 2 1 1 3 1 0 0 0 0 0 0
Réunion 0 0 13 2 0 0 0 0 0 0 0 0 0 0
Rwanda 1 1 0 0 1 0 1 0 0 0 0 0 0 0
Saint Helena 0 0 16 6 0 0 0 0 0 0 0 0 0 0
Sao Tomé and Principe 5 3 26 9 7 3 2 0 0 0 1 1 0 0
Senegal 0 0 0 0 0 0 1 0 0 0 0 0 0 0
Seychelles 2 2 14 7 11 6 1 0 0 0 0 0 0 0
Sierra Leone 0 0 0 0 2 1 2 0 0 0 0 0 0 0
Somalia 8 0 10 5 3 0 0 0 0 0 0 0 0 0
South Africa 29 10 15 3 41 16 7 1 0 0 3 2 29 18
Sudan 8 0 1 0 1 0 0 0 0 0 0 0 0 0
Swaziland 0 0 0 0 0 0 0 0 0 0 1 0
;ae”;f&iii' og”ited 22 | 18 | 2 15 | 70 | 47 5 3 0 0 0 0 3 2
Togo 0 0 0 1 0 0 0 0 0 0 0 0
Uganda 1 0 1 0 0 0 4 1 0 0 0 0 3 3
Zambia 5 2 2 1 2 0 1 0 0 0 0 0 0 0
Zimbabwe 0 0 0 0 0 0 0 0 0 0 0 0 1 1
Mammals Birds Amphibians FW Crabs Reef-forming Conifers Cycads
Antarctic Corals
Total [Threatened Total [Threatened Total [Threatened Total [Threatened Total [Threatened Total [Threatened Total [Threatened
endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics
Antarctica 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bouvet Island 0 0 0 0 0 0 0 0 0 0 0 0 0 0
%‘frrl‘t%:sso(ﬁ:‘e‘?r” 0 0 1 0 0 0 0 0 0 0 0 0 0 0
Vebondlakends | © | 0 | 0 | o [ oo o o oo o0 0o
South Georgia and
the South Sandwich 0 0 1 0 0 0 0 0 0 0 0 0 0 0

Islands
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ASIA

Mammals Birds Amphibians FW Crabs GG Conifers Cycads
East Asia Corals
Total [Threatened Total ([Threatened Total ([Threatened| Total [Threatened Total [Threatened Total ([Threatened| Total [Threatened
endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics
China 82 17 51 17 173 76 216 4 0 0 56 26 12 8
Hong Kong 0 0 0 0 3 2 4 2 0 0 0 0 0 0
Japan 40 16 15 6 44 18 21 2 4 2 22 5 0 0
Korea, Democratic 0 0 0 0 0 0 0 0 0 0 0 0 0 0
People’s Republic of
Korea, Republic of 0 0 0 0 3 1 0 0 0 0 0 0 0 0
Macao 0 0 0 0 0 0 0 0
Mongolia 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Taiwan, Province of 14 0 13 1 16 8 36 11 0 0 10 6 1 1
China
Mammals Birds Amphibians FW Crabs Reeé-;:)arlr: ing Conifers Cycads
North Asia
Total [Threatened Total [Threatened Total ([Threatened| Total [Threatened Total [Threatened Total ([Threatened Total [Threatened
endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics
Belarus 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Moldova 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Russian Federation 21 1 1 0 0 0 0 0 0 0 2 0 0 0
Ukraine 2 2 0 0 0 0 0 0 0 0 0 0 0 0
. _ Reef-forming .
South & Mammals Birds Amphibians FW Crabs Corals Conifers Cycads
Southeast Asia Total [Threatened| Total [Threatened Total [Threatened Total [Threatened Total [Threatened Total [Threatened Total [Threatened
endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics
Bangladesh 0 0 0 0 1 0 0 0 0 0 0 0 0 0
Bhutan 0 0 0 0 1 0 1 0 0 0 0 0 0 0
Brm_sh Indian Ocean 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Territory
Brunei Darussalam 0 0 0 1 0 0 0 0 0 0 0
Cambodia 1 3 1 0 0 0 0 0 0 0
Disputed Territory 0 0 0 0 0 0 0 0 0 0 0 0 0
India 43 29 50 15 153 60 63 3 0 0 2 1 3 1
Indonesia 258 114 369 67 170 22 76 11 4 2 6 1 2 0
Lao People’s . 6 3 0 0 6 0 13 3 0 0 0 0 0 0
Democratic Republic
Malaysia 19 3 6 44 22 78 28 0 0 14 11 0 0
Maldives 0 0 0 0 0 0 0 0 0 0 0
Myanmar 0 4 1 26 1 0 0 1 0 0 0
Nepal 1 0 0 0 0 0 0 0 0 0 0 0
Philippines 110 24 194 56 79 48 42 4 0 0 3 2 5 1
Singapore 1 0 0 1 0 3 3 0 0 0 0 0 0
Sri Lanka 17 15 21 7 89 52 50 40 1 0 0 0 1 0
Thailand 4 1 1 1 14 1 86 17 0 0 0 0 3 3
Timor-Leste 1 0 0 0 0 0 0 0 0
Viet Nam 9 33 36 4 0 0 4 4 12 10
Mammals Birds Amphibians FW Crabs Reeé—;::arlr: ing Conifers Cycads
West & Central Asia
Total [Threatened Total [Threatened Total ([Threatened| Total [Threatened Total [Threatened Total ([Threatened| Total [Threatened
endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics
Afghanistan 0 0 0 0 1 1 1 0 0 0 0 0 0 0
Armenia 2 2 0 0 0 0 0 0 0 0 0 0 0 0
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_ Mammals Birds Amphibians FW Crabs Reecf;-;?arlr: ing Conifers Cycads
West & Central Asia
en-ld-‘;tr:lics T:r:ﬁ:tri?cesd enzc;tr:lics le:t;?;d en-ld-(:r:lics T:I’E:t::;d en-ld-(;::Iics T:I’E:tne;:‘;d en.ld-ztr:lics T:rﬁ:t;?;d engztr:lics T:rﬁ:t:;?;d enzztr:lics T:l':::t:?;d

Azerbaijan 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bahrain 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cyprus 1 0 0 0 0 0 0 0 0 0 1 1 0 0
Georgia 0 0 0 0 0 0 0 0 0 0 0 0 0 0
g?n, Islamic Republic 5 0 0 0 4 > 3 0 0 0 0 0 0 0
Iraq 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Israel 1 0 0 0 1 0 0 0 0 0 0 0 0 0
Jordan 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Kazakhstan 4 0 0 0 0 0 0 0 0 0 0 0 0 0
Kuwait 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Kyrgyzstan 1 0 0 0 0 0 0 0 0 0 0 0 0 0
Lebanon 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Oman 1 0 0 0 0 0 0 0 2 0 0 0 0 0
Pakistan 2 1 0 0 0 0 1 0 0 0 0 0 0 0
gi'sjgi”eiz“ feritory, 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Qatar 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Saudi Arabia 1 0 0 0 0 0 0 0 1 0 0 0 0 0
Syrian Arab Republic 1 0 0 0 0 0 0 0 0 0 0 0 0 0
Tajikistan 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Turkey 6 0 0 0 9 7 2 1 0 0 0 0 0 0
Turkmenistan 0 0 0 0 0 0 0 0 0 0 0 0 0 0
United Arab Emirates 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Uzbekistan 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Yemen 2 0 7 1 1 1 3 0 0 0 0 0 0 0
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Reef-forming

Mammals Birds Amphibians FW Crabs Corals Conifers Cycads
Caribbean Islands
Total [Threatened Total [Threatened Total ([Threatened| Total [Threatened Total [Threatened Total ([Threatened Total [Threatened
endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics |endemics | endemics | endemics | endemics
Anguilla 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Antigua and Barbuda 0 0 1 0 0 0 0 0 0 0 0 0 0 0
Aruba 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Bahamas 2 1 2 0 1 0 0 0 0 0 0 0 1 0
Barbados 0 0 1 0 0 0 0 0 0 0 0 0 0 0
Bermuda 0 0 0 0 0 0 0 0 0 0 1 1 0 0
Cayman Islands 0 0 1 0 0 0 0 0 0 0 0 0 0 0
Cuba 21 12 21 8 59 49 2 0 0 0 4 2 3 1
Dominica 0 0 2 1 1 0 0 0 0 0 0 0 0
Dominican Republic 1 0 0 10 9 0 0 0 0 1 1 0 0
Grenada 0 0 1 1 1 1 0 0 0 0 0 0 0 0
Guadeloupe 1 1 0 2 2 0 0 0 0 0 0 0 0
Haiti 2 0 0 0 26 26 0 0 0 0 0 0 0 0
Jamaica 7 3 32 6 21 17 0 0 0 0 2 1 0 0
Martinique 1 0 2 1 1 1 0 0 0 0 0 0 0 0
Montserrat 0 0 1 1 0 0 0 0 0 0 0 0 0 0
Netherlands Antilles 1 0 0 0 0 0 0 0 0 0 0 0 0 0
Puerto Rico 1 0 8 4 14 13 0 0 0 0 0 0 1 1
Saint Barthélemy 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Saint Kitts and Nevis 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Saint Lucia 1 0 5 3 0 0 0 0 0 0 0 0 0 0
E:ir?)t Martin (French 0 0 0 0 0 0 0 0 0 0 0 0 0 0
camt Vinoentandthe | 0 2 2 1 1 0 0 0 0 0 0 0 0
Trinidad and Tobago 1 0 1 1 7 7 1 0 0 0 1 0 0 0
Eg:%:”d Caicos 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Virgin Islands, British 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Virgin Islands, U.S. 0 0 0 0 1 1 0 0 0 0 0 0 0 0
Mammals Birds Amphibians FW Crabs Reeé—;gg ing Conifers Cycads
North America
Total [Threatened Total ([Threatened Total ([Threatened| Total [Threatened Total [Threatened Total ([Threatened| Total [Threatened
endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics
Canada 5 1 0 0 0 0 0 0 0 0 0 0 0 0
f/l?;”&eii”e and ol o | ol o| ol o] o] o] o] o o] o o]l o
United States 106 20 62 32 178 49 0 0 9 3 39 12 0 0

SOUTH AMERICA

Mammals Birds Amphibians FW Crabs Reecf:-;?arlr: ing Conifers Cycads
South America
Total [Threatened| Total ([Threatened Total ([Threatened Total ([Threatened Total ([Threatened Total [Threatened Total [Threatened|
endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics
Argentina 82 13 12 0 37 21 0 0 0 0 0 0 0 0
Bolivia 22 4 15 5 63 32 1 0 0 0 2 0 1 0
Brazil 183 55 197 71 496 26 13 1 8 0 4 0 0 0
Chile 17 5 11 3 29 12 0 0 0 0 1 1 0 0
Colombia 37 9 65 40 333 158 77 10 0 0 0 0 6 6
Ecuador 29 11 32 17 155 100 13 2 0 0 0 0 1 1
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_ Mammals Birds Amphibians FW Crabs Ree(f)—;:;arlr: ing Conifers Cycads
South America
Total [Threatened Total ([Threatened Total [Threatened Total [Threatened Total |[Threatened Total [Threatened Total [Threatened

endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics
(F,\jgjﬁggs'f'a”ds 1 0 1 1 0 0 0 0 0 0 0 0 0 0
French Guiana 1 0 1 0 6 2 0 0 0 0 0 0 0 0
Guyana 0 0 0 0 19 4 2 0 0 0 0 0 0 0
Paraguay 2 1 1 0 1 0 0 0 0 0 0 0 0 0
Peru 55 19 106 36 217 69 8 0 0 0 0 0 2 2
Suriname 0 0 0 0 4 0 1 0 0 0 0 0 0 0
Uruguay 1 1 0 0 1 1 0 0 0 0 0 0 0 0
Venezuela 19 6 38 14 139 62 19 3 0 0 5 1 0 0

Mammals Birds Amphibians FW Crabs Reeé—cm:?;'ln; ing Conifers Cycads

Oceania Total [Threatened Total ([Threatened Total [Threatened Total [Threatened Total |[Threatened Total [Threatened| Total [Threatened

endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics | endemics
American Samoa 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Australia 243 50 299 24 206 46 7 2 5 0 37 10 69 18
Christmas Island 1 1 3 0 0 0 0 0 0 0 0 0 0
Cocos (Keeling) Islands 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Cook Islands 0 0 7 5 0 0 0 0 0 0 0 0 0 0
Fiji 1 1 27 8 2 1 1 0 0 0 4 3 0 0
French Polynesia 0 0 34 16 0 0 0 0 0 0 0 0 0 0
Guam 1 0 1 0 0 0 0 0 0 0 0 0 0 0
Kiribati 0 1 0 0 0 0 0 0 0 0 0 0 0
Marshall Islands 0 0 0 0 0 0 0 0 0 0 0 0 0
g‘;’{ggiﬁ'a Federated | 4 3 17 4 0 0 0 0 0 0 0 0 0 0
Nauru 0 0 1 1 0 0 0 0 0 0 0 0 0
New Caledonia 6 6 25 7 0 0 0 0 0 0 44 17 0 0
New Zealand 4 4 74 41 4 4 0 0 0 0 18 1 0 0
Niue 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Norfolk Island 0 0 0 0 0 0 0 0 1 1 0 0
Egﬁg‘:m Mariana 0 0 3 3 0 0 0 0 0 0 0 0 0 0
Palau 2 0 10 0 1 0 0 0 0 0 0 0 0 0
Papua New Guinea 70 23 83 17 174 9 12 0 0 0 4 0 2 0
Pitcairn 0 0 5 5 0 0 0 0 0 0 0 0 0 0
Samoa 0 0 9 4 0 0 0 0 0 0 0 0 0 0
Solomon Islands 19 13 45 8 1 0 0 0 0 0 1 0 0 0
Tokelau 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tonga 0 0 2 1 0 0 0 0 0 0 1 1 0 0
Tuvalu 0 0 0 0 0 0 0 0 0 0 0 0 0 0
82';‘;%5}2}:? ner 0 0 0 0 0 0 0 0 1 1 0 0 0 0
Vanuatu 2 2 10 5 0 0 0 0 0 0 1 1
Wallis and Futuna 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Appendix 12. Species changing IUCN Red List Category
for genuine reasons

IUCN Red List Categories: EX - Extinct, EW - Extinct in the Wild, CR - Critically Endangered, EN - Endangered, VU - Vulnerable, LR/cd - Lower
Risk/conservation dependent, NT - Near Threatened (includes LR/nt - Lower Risk/near threatened), DD - Data Deficient, LC - Least Concern
(includes LR/Ic - Lower Risk/least concern).

Species may move between categories for a variety of reasons, including genuine improvement or deterioration in status, new information being
available about the species that was not known at the time of the previous assessment, taxonomic changes, or mistakes being made in previous
assessments (e.g., incorrect information used previously, missapplication of the [IUCN Red List Criteria, etc.). To help Red List users interpret the
changes between the current and the previous Red List, a summary of species that have changed category for genuine reasons only in 2008 is
provided in the table below. These genuine re-categorizations are used to calculate the Red List Index (see chapters 1 and 2). Note, however, that
the list of genuine changes used in the RLI calculation for a particular group may not match exactly the list of genuine changes published here. For
example, a species may have had the same category published for multiple Red List assessments, but information has subsequently come to light
showing that it ought to have qualified for a lower or higher category in one or more previous assessments owing to a genuine change in status. This
retrospective recalculation is included in the RLI calculation but is not reflected in the published history of Red List assessments.

MAMMALS

Scientific name Common name 2007 IUCN Red List 2008 IUCN Red List
Category Category

Genuine Improvements

Gulo gulo Wolverine VU NT
Mustela nigripes Black-footed Ferret EW EN
Arctocephalus philippii Juan Fernandez Fur Seal VU NT
Arctocephalus townsendi Guadalupe Fur Seal VU NT
Balaena mysticetus Bowhead Whale LR/cd LC
Eubalaena australis Southern Right Whale LR/cd LC
Megaptera novaeangliae Humpback Whale VU LC
Bison bonasus European Bison EN VU
Capra pyrenaica Spanish Ibex LR/nt LC
Capra walie Walia Ibex CR EN
Procapra przewalskii Przewalski's Gazelle CR EN
Rupicapra pyrenaica Pyrenean Chamoix LR/cd LC
Eschrichtius robustus Gray Whale LR/cd LC
Pteropus dasymallus Ryukyu Flying Fox EN NT
Pteropus molossinus Pohnpei Flying Fox CR VU
Pteropus samoensis Samoan Flying Fox VU NT
Corynorhinus rafinesquii Rafinesque’s Big-eared Bat VU LC
Corynorhinus townsendii Townsend’s Big-eared Bat VU LC
Myotis emarginatus Geoffroy’s Bat VU LC
Myotis grisescens Gray Myotis EN NT
Dasyurus geoffroii Western Quoll VU NT
Dendrolagus lumholtzi Lumholtz’s Tree Kangaroo LR/nt LC
Macropus irma Western Brush Wallaby LR/nt LC
Bettongia lesueur Burrowing Bettong VU NT
Pseudochirulus cinereus Daintree River Ringtail Possum LR/nt LC
Pseudochirulus herbertensis Herbert River Ringtail Possum LR/nt LC
Equus ferus Wild Horse EW CR
Equus zebra Mountain Zebra EN VU
Rhinoceros unicornis Indian Rhinoceros EN VU
Leontopithecus chrysopygus Black Lion Tamarin CR EN
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Genuine Improvements

Loxodonta africana African Elephant VU NT
Castor fiber Eurasian Beaver NT LC
Leporillus conditor Greater Stick-nest Rat EN VU
Pseudomys fieldi Shark Bay Mouse CR VU
Pseudomys occidentalis Western Mouse EN LC
Spermophilus suslicus Speckled Ground Squirrel VU NT
Spermophilus washingtoni Washington Ground Squirrel VU NT
Genuine deteriorations

Panthera pardus Leopard LC NT
Prionailurus planiceps Flat-headed Cat VU EN
Prionailurus viverrinus Fishing Cat VU EN
Spilogale pygmaea Pygmy Spotted Skunk LR/Ic VU
Aonyx cinerea Asian Small-Clawed Otter NT VU
Mustela altaica Altai Weasel LR/Ic NT
Vormela peregusna Marbled Polecat LR/Ic VU
Arctocephalus galapagoensis Galapagos Fur Seal VU EN
Neophoca cinerea Australian Sea Lion LR/Ic EN
Zalophus wollebaeki Galapagos Sea Lion VU EN
Monachus schauinslandi Hawaiian Monk Seal EN CR
Hemigalus derbyanus Banded Civet LR/Ic VU
Paradoxurus zeylonensis Golden Palm Civet LR/Ic VU
Cephalophus jentinki Jentink’s Duiker VU EN
Kobus megaceros Nile Lechwe LR/nt EN
Axis kuhlii Bawean Deer EN CR
Hydropotes inermis Chinese Water Deer LR/nt VU
Rucervus eldii Eld’s Deer VU EN
Rusa timorensis Javan Rusa LR/Ic VU
Rusa unicolor Sambar LR/lc VU
Sus barbatus Bearded Pig LR/Ic VU
Sus celebensis Sulawesi Warty Pig LR/Ic NT
Tayassu pecari White-Lipped Peccary LR/Ic NT
Amorphochilus schnablii Smoky Bat VU EN
Coelops robinsoni Malayan Tailless Leaf-nosed Bat LR/nt VU
Tadarida johorensis Northern Free-tailed Bat LR/nt VU
Tadarida mops Malayan Free-tailed Bat LR/Ic NT
Nycteris tragata Malayan Slit-faced Bat LR/Ic NT
Lonchorhina fernandezi Fernandez’s Sword-Nosed Bat vu EN
Lonchorhina orinocensis Orinoco Sword-Nosed Bat LR/nt vu
Platyrrhinus chocoensis Choco Broad-Nosed Bat VU EN
Acerodon mackloti Sunda Fruit Bat LR/c VU
Eidolon helvum Straw-Coloured Fruit Bat LC NT
Megaerops wetmorei White-collared Fruit Bat LR/Ic VU
Pteropus caniceps North Moluccan Flying Fox LR/Ilc NT
Pteropus lylei Lyle’s Flying Fox LR/Ic VU
Pteropus melanopogon Black-bearded Flying Fox LR/Ic EN
Pteropus niger Mauritan Flying Fox VU EN
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Pteropus temminckii
Pteropus vampyrus
Pteropus woodfordi
Rousettus bidens
Styloctenium wallacei
Rhinolophus cognatus
Rhinolophus sedulus
Corynorhinus mexicanus
Hesperoptenus tomesi
Kerivoula pellucida
Murina aenea

Murina rozendaali
Phoniscus atrox
Rhogeessa minutilla
Dasyurus hallucatus
Pseudantechinus bilarni
Sarcophilus harrisii
Myrmecobius fasciatus
Burramys parvus
Dendrolagus mbaiso
Dendrolagus scottae
Dorcopsis luctuosa
Dorcopsulus vanheurni
Petaurus abidi
Phalanger lullulae
Phalanger matanim
Spilocuscus kraemeri
Spilocuscus rufoniger
Bettongia penicillata
Pseudochirops coronatus
Ochotona iliensis
Equus hemionus
Manis javanica

Manis pentadactyla
Saguinus niger
Macaca hecki

Macaca nigra

Macaca tonkeana
Presbytis melalophos
Presbytis thomasi
Pygathrix cinerea
Trachypithecus obscurus
Hylobates agilis
Hylobates albibarbis
Hylobates klossii
Hylobates lar

Temminck’s Flying Fox
Large Flying-fox

Dwarf Flying Fox

Manado Rousette
Stripe-faced Fruit Bat
Andaman Horseshoe Bat
Lesser Wooly Horseshoe Bat
Mexican Big-eared Bat
Large False Serotine
Clear-winged Woolly Bat
Bronze Tube-nosed Bat
Gilded Tube-nosed Bat
Groove-toothed Trumpet-eared Bat
Tiny Yellow Bat

Northern Quoll

Sandstone Pseudantechinus
Tasmanian Deuvil

Numbat

Mountain Pygmy Possum
Dingiso

Tenkile

Grey Dorcopsis

Small Dorcopsis

Northern Glider

Woodlark Cuscus
Telefomin Cuscus

Admiralty Cuscus
Black-spotted Cuscus
Woylie

Reclusive Ringtail

[li Pika

Asiatic Wild Ass

Sunda Pangolin

Chinese Pangolin
Black-handed Tamarin
Heck’s Macaque

Celebes Crested Macaque
Tonkean Macaque
Sumatran Surili

Thomas's Langur
Grey-shanked Douc Langur
Dusky Leaf-monkey

Agile Gibbon

Bornean White-bearded Gibbon
Kloss’s Gibbon

Lar Gibbon

LR/nt
LR/c
LR/Ic
LR/nt
LR/nt
VU
LR/Ic
LR/c
LR/Ic
LR/Ic
LR/nt
LR/nt
LR/Ic
LR/nt
LR/nt
LR/Ic
LR/c
VU
EN
VU
EN
LR/Ilc
LR/Ilc
VU
LR/Ilc
EN
LR/Ic
EN
LR/cd
LR/lc
VU
VU
LR/nt
LR/nt
LC
LR/nt
EN
LR/nt
LR/nt
LR/nt
EN
LR/Ic
LR/nt
LR/nt
)
LR/nt

VU
NT
VU
VU
VU
EN
NT
NT
VU
NT
VU
VU
NT
VU
EN
NT
EN
EN
CR
CR
CR
VU
NT
CR
EN
CR
NT
CR
CR
VU
EN
EN
EN
EN
VU
VU
CR
VU
EN
VU
CR
NT
EN
EN
EN
EN
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Hylobates muelleri
Nomascus concolor
Symphalangus syndactylus
Nycticebus coucang
Tarsius bancanus
Abrothrix illuteus
Abrothrix sanborni
Akodon latebricola
Akodon surdus

Arborimus longicaudus
Arvicola sapidus

Calomys hummelincki
Mesocricetus brandti
Microtus oaxacensis
Microtus quasiater
Microtus umbrosus
Neotoma palatina
Reithrodontomys microdon
Reithrodontomys spectabilis
Sigmodon alleni
Thomasomys hylophilus
Wilfredomys oenax
Xenomys nelsoni
Ctenomys australis
Allactaga vinogradovi
Pappogeomys alcorni
Chaetodipus goldmani
Dipodomys nitratoides
Gerbillus gleadowi
Maxomys rajah

Maxomys whiteheadi
Nesokia bunnii

Niviventer cremoriventer
Pseudomys fumeus
Pseudomys novaehollandiae
Rattus richardsoni
Solomys ponceleti
Solomys salebrosus
Solomys sapientis

Uromys neobritannicus
Zyzomys maini

Octodon bridgesi
Octodon pacificus
Callosciurus adamsi
Callosciurus melanogaster

Marmota sibirica

Mdller’s Bornean Gibbon
Black Crested Gibbon
Siamang

Greater Slow Loris
Horsfield’s Tarsier

Gray Grass Mouse
Sanborn’s Grass Mouse
Ecuadorean Grass Mouse
Silent Grass Mouse

Red Tree Vole

Southern Water Vole
Hummelinck’s Vesper Mouse
Brandt’s Hamster
Tarabundi Vole

Japalapan Pine Vole

Zepoal Tepec Vole

Bolano’s Woodrat
Small-toothed Harvest Mouse
Cozumel Harvest Mouse
Allen’s Cotton Rat
Woodland Oldfield Mouse
Greater Wilfred’s Mouse
Magedelena Wood Rat
Southern Tuco-tuco
Vinogradov’s Jerboa
Alcorn’s Pocket Gopher
Goldman’s Pocket Mouse
Fresno Kangaroo Rat

Little Hairy-footed Gerbil
Rajah Sundaic Maxomys
Whitehead’s Sundaic Maxomys
Bunn’s Short-Tailed Bandicoot Rat
Sundaic Arboreal Niviventer
Smoky Mouse

New Holland Mouse
Glacier Rat

Poncelet’s Giant Rat
Bougainville Giant Rat
Isabel Giant Rat

Bismarck Giant Rat
Arnhem Land Rock Rat
Bridges’s Degu

Ear-spot Squirrel
Mentawai Squirrel

Mongolian marmot

LR/nt
EN
LR/nt
LR/Ic
LR/c
LR/Ic
LR/Ic
LR/c
LR/Ic
LR/Ic
LR/nt
LR/Ic
LR/Ic
LR/nt
LR/Ic
LR/Ic
LR/nt
LR/nt
EN
LR/c
LR/Ic
LR/Ic
LR/nt
LR/Ic
LR/Ic
VU
LR/Ic
LR/nt
LR/Ic
LR/Ic
LR/Ic
LR/nt
LR/Ic
VU
LR/Ilc
LR/Ilc
EN
LR/nt
VU
LR/Ic
LR/Ilc
LR/Ic
VU
LR/lc
LR/Ic
LR/c

EN
CR
EN
VU
VU
NT
NT
VU
VU
NT
VU
VU
NT
EN
NT
EN
VU
VU
CR
vu
EN
EN
EN
EN
NT
CR
\V]
VU
NT
VU
VU
EN
VU
EN
VU
VU
CR
EN
EN
EN
NT
VU
CR
VU
VU
EN
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Marmota vancouverensis Vancouver Island Marmot EN CR
Petaurista nobilis Bhutan Giant Flying Squirrel LR/nt VU
Petinomys genibarbis Whiskered Flying Squirrel LR/Ic VU
Petinomys lugens Siberut Flying Squirrel LR/nt EN
Petinomys setosus Temminck’s Flying Squirrel LR/Ic VU
Petinomys vordermanni Vordermann’s Flying Squirrel LR/Ic VU
Pteromyscus pulverulentus Smoky Flying Squirrel LR/nt EN
Ratufa bicolor Black Giant Squirrel LR/Ic NT
Rhinosciurus laticaudatus Shrew-faced Squirrel LR/Ic NT
Rubrisciurus rubriventer Sulawesi Giant Squirrel LR/Ic VU
Spermophilus perotensis Perote Ground Squirrel LR/nt EN
Spermophilus xanthoprymnus Asia Minor Ground Squirrel LR/Ic NT
Spalax arenarius Sandy Mole Rate VU EN
Spalax zemni Podolian Mole Rat LR/Ic VU

BIRDS

Scientific name Common name 2007 IUCN Red List 2008 IUCN Red List
Category Category

Genuine improvements

Ducula galeata Marquesan Imperial-pigeon CR EN
Apteryx owenii Little Spotted Kiwi VU NT
Genuine deteriorations

Aythya baeri Baer’s Pochard VU EN
Sterna nereis Fairy Tern LC VU
Eurynorhynchus pygmeus Spoon-billed Sandpiper EN CR
Numenius arquata Eurasian Curlew LC NT
Ducula finschii Finsch’s Imperial-pigeon LC NT
Ducula rubricera Red-knobbed Imperial-pigeon LC NT
Reinwardtoena browni Pied Cuckoo-dove LC NT
Centropus violaceus Violaceous Coucal LC NT
Accipiter princeps New Britain Goshawk NT VU
Pauxi pauxi Helmeted Curassow VU EN
Tetrao mlokosiewiczi Caucasian Grouse DD NT
Atrichornis rufescens Rufous Scrub-bird NT VU
Coracina newtoni Réunion Cuckooshrike EN CR
Corvus kubaryi Mariana Crow EN CR
Loxops caeruleirostris Akekee EN CR
Stipiturus mallee Mallee Emuwren VU EN
Melidectes whitemanensis Bismarck Melidectes LC NT
Mimus trifasciatus Floreana Mockingbird EN CR
Megalurulus grosvenori Bismarck Thicketbird DD VU
Sylvia undata Dartford Warbler LC NT
Diomedea dabbenena Tristan Albatross EN CR
Cacatua ophthalmica Blue-eyed Cockatoo LC VU
Ninox odiosa Russet Hawk-owl LC VU
Tyto aurantia Bismarck Masked-owl DD VU
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Scientific name Common name 2007 IUCN Red List 2008 IUCN Red List
Category Category

Genuine deteriorations

Crocodylus rhombifer Cuban Crocodile EN CR
Erymnochelys madagascariensis Madagascar Big-headed Turtle EN CR
Astrochelys radiata Radiated Tortoise VU CR
Astrochelys yniphora Ploughshare Tortoise EN CR

Pyxis arachnoides Spider Tortoise VU CR

Pyxis planicauda Flat-tailed Tortoise EN CR

AMPHIBIANS

Scientific name Common name 2007 IUCN Red List 2008 IUCN Red List
Category Category

Genuine improvement

Thorius macdougalli EN VU

Genuine deteriorations

Incilius holdridgei CR EX

Centrolene buckleyi NT VU

Craugastor escoces CR EX

Parvimolge townsendi EN CR

Pseudoeurycea gigantea EN CR

Pseudoeurycea juarezi EN CR

Thorius munificus EN CR

INVERTEBRATES
L 2007 IUCN Red List 2008 IUCN Red List
Scientific name Common name
Category Category
Genuine deterioration
Hemiphlebia mirabilis Ancient Greenling VU EN
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