





g

WILDLIFE IN A CHANGING WORLD
An analysis of the 2008 IUCN Red List of Threatened Species™

~

\IL.’&N #~SSC Lynx ‘“.‘

sssssssssssssssssssssssss






WILDLIFE IN A CHANGING WORLD
An analysis of the 2008 IUCN Red List of Threatened Species™

Edited by Jean-Christophe Vig, Craig Hilton-Taylor and Simon N. Stuart



The designation of geographical entities in this book, and the presentation of the material, do not imply the expressions of any opinion whatsoever on the part of IUCN
conceming the legal status of any country, territory, or area, or of its authorities, or concerning the delimitation of its frontiers or boundaries.

The views expressed in this publication do not necessarily reflect those of IUCN.,

This publication has been made possible in part by funding from the French Ministry of Foreign and European Affairs.

Published by:
Red List logo:

Copyright:

Citation:

ISBN:

Editors:

Cover design:
Cover photo:
Layout by:
Produced by:

Printed by:

Avallable from:

IUCN, Gland, Switzerland
© 2008
© 2009 International Union for Conservation of Nature and Natural Resources

Reproduction of this publication for educational or other non-commercial purposes is authorized without prior written permission from the copyright holder
provided the source is fully acknowledged.

Reproduction of this publication for resale or other commercial purposes is prohibited without prior written permission of the copyright holder.

Vig, J.-C., Hilton-Taylor, C. and Stuart, S.N. (eds.) (2009). Wildlife in a Changing World — An Analysis of the 2008 IUCN Red List of Threatened Species.
Gland, Switzerland: IUCN. 180 pp.

978-2-8317-1063-1

Chief Editor: Jean-Christophe Vié
Editors: Craig Hilton-Taylor and Simon N. Stuart

Lynx Edicions, Barcelona, Spain
Iberian Lynx Lynx pardinus. © Joe Zammit-Lucia
Lynx Edicions, Barcelona, Spain
Lynx Edicions, Barcelona, Spain

Ingoprint, S.A., Barcelona, Spain
DL: B-31.360-2009

IUCN (International Union for Conservation of Nature)
Publications Services

Rue Mauverney 28, 1196 Gland, Switzerland

Tel. +41 22 999 0000

Fax +41 22 999 0020

books@iucn.org

www.iucn.org/publications

Lynx Edicions

Montseny, 8. E-08193 Bellaterra, Barcelona (Spain)
Tel. +34 93 594 77 10

Fax: +34 93 592 09 69

lynx@hbw.com

www.lynxeds.com

In the US:

c/o Postal Express & Fulfi Iment Center, Inc.
265 Sunrise Highway Suite 1 #252
Rockville Centre, NY 11570, USA



Contents

FOr@WOIrd — HOIY T. DUDIN ©..v.cee e, VI

Preface — Julia Marton LEfEvre and Jane SMArt ... e e, X

ACKNOWIEAGEMENTS ... X

1. The IUCN Red List: a key conservation tool ..., 1
Jean-Christophe Vié, Craig Hilton-Taylor, Caroline M. Pollock, James Ragle, Jane Smart, Simon N. Stuart and Rashila Tong

2. State of the WOrId’s SPECIES ... 15
Craig Hilton-Taylor, Caroline M. Pollock, Janice S. Chanson, Stuart H.M. Butchart, Thomasina E.E. Oldfield and Vineet Katariya

3. Freshwater biodiversity: a hidden resource under threat ... 43
Wiliam R.T. Darwall, Kevin G. Smith, David Allen, Mary B. Seddon, Gordon McGregor Reid, Viola Clausnitzer
and Vincent J. Kalkman

4. Status of the world’s Marine SPECIES ... 55
Beth A. Polidoro, Suzanne R. Livingstone, Kent E. Carpenter, Brian Hutchinson, Roderic B. Mast, Nicolas J. Pilcher,
Yvonne Sadovy de Mitcheson and Sarah V. Valenti

5. Broadening the coverage of biodiversity assessments ... 67
Ben Collen, Mala Ram, Nadia Dewhurst, Viola Clausnitzer, Vincent J. Kalkman, Neil Cumberlidge and Jonathan E.M. Balillie

6. Species susceptibility to climate change impacts ... 77
Wendy B. Foden, Georgina M. Mace, Jean-Christophe Vié, Ariadne Angulo, Stuart H.M. Butchart, Lyndon DeVantier,
Holly T. Dublin, Alexander Gutsche, Simon N. Stuart and Emre Turak

7. The Mediterranean: a biodiversity hotspot underthreat ... 89
Annabelle Cuttelod, Nieves Garcia, Dania Abdul Malak, Helen J. Temple and Vineet Katariya

Appendices
1. Summary of the five criteria used to evaluate if a taxon belongs in a threatened categorny ... ..o 105
2. The IUCN Red List of Threatened Species™ threat Categories SCAIE ..........vvviiiiiiiiii ) 106



VI

3. Sources for numbers of described species used in Table 1 of the chapter State of the World's Species .........ooocviiviiiiinn, 107
4, Summary of number of animal species in each Red List Category in each taxonomiC Class ...........occcviviiiiiiii, 108
5. Summary of number of plant species in each Red List Category in each taxonomiC Class ..o 109
6. Number of species in each Red List Category in each major animal taxonomic group (Class, Order) ........c.cccccvviiiviiiiiiiinn, 110
7. Number of species in each Red List Category in each major plant taxonomic group (Class, Family) ............cccocoviiiiinn, 116
8. Number of threatened species in each major group of organismMs iN €ach COUNTNY .vvvvvviviiiiiiiii 125
9. Number of extinct, threatened and other species of animals in each Red List Category in each country ..........ccooocviiiiiiiinn. 132
10. Number of extinct, threatened and other species of plants in each Red List Category in each country .........cccccovviiiiiiinniinn, 139

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) ..., 145

12. Species changing IUCN Red List Category for eNUINE MEASONS ... ......viviiii e 152



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).
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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.



State of the world’s species

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.

Soumne Binilife Intrernticnal

26



State of the world’s species

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.

31



Wildlife in a Changing World

Forest

Shrubland

Artificial terrestrial habitats
Grassland

Savanna

Caves and subterranean
habitats

Rocky areas

Arid and semi-arid habitats

b

All natural inland wetlands

Marine neritic

Marine oceanic

Marine coastal/supratidal

Il EX/CR/EN/VU
EINT/LC/DD

Marine intertidal

Artificial aquatic habitats

T
0 500

T T T T T T T
1000 1500 2000 2500 3000 3500 4000
Number of species

Il EX/CR/EN/VU
[ NT/LC/DD

T
50

T T T T T T
200 250 300 350 400 450

Number of species

T T
100 150

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.




State of the world’s species

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




Wildlife in a Changing World

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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