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Threatened Ecosystems

Join a global network for developing an IUCN Red List for imperiled ecosystems
by Jon Paul Rodriguez, 2010 SCB Distinguished Service Award Winner
For decades, the International Union for
Conservation of Nature (IUCN) has led
the creation of red lists of threatened
species. The first Red Data Books for birds
and mammals were published in 1966
(Scott et al. 1987), gradually expanding
both taxonomically and geographically
(Rodríguez 2008). Three fundamental
milestones were reached during the last
four decades.

current assessments are biased towards
higher vertebrates, calls have been made to
significantly expand the taxonomic base of
the IUCN Red List (Stuart et al. 2010). By
the time of writing this article, 52,017 of
the 1,727,386 known species vertebrates,
invertebrates, plants, fungi and protists had
been assessed, about 3% of all described
species. Of these 52,017 species, 17,934
(34%) were considered threatened, but the
IUCN Red Lists provides information on
all of them (IUCN 2010). As assessments
continue to accumulate, data on a growing
proportion of all species would be
available for consultation at the IUCN Red
List website (www.iucnredlist.org).

First, in the early 1990s, IUCN
transformed the process for listing
threatened species (Mace & Lande 1991,
IUCN 2001), by adopting quantitative
criteria that separated the assessment
of extinction risk,
which is a scientific
data-driven process,
from the definition of
conservation priorities,
which is a societal
process that in addition
to risk, must consider
the biological attributes
of the species, the
degree to which it
already is protected, the
availability of funds,
and the preferences of
the public, among other
variables (Miller et al.
2007). This allowed
for risk assessments
that were transparent,
Coral reefs are among the most threatened ecosystems in the world.
objective and repeatable,
Shumann Island, Kimbe Bay, Papua New Guinea. Photo © Ingrid Visser
recognizing that scientists
and society must go hand in hand in the
definition of conservation priorities for
Third, interest in the application of the
threatened species.
IUCN Red List at the national level has
significantly grown. Only in Europe, 3,562
Second, the IUCN Red List of Threatened
current and historical red lists are known
Species is no longer a repository of
(Köppel et al. 2003), while more than 250
information on threatened species only, but national red lists for various taxonomic
a data base on the status of biodiversity as
groups have been developed in more than
a whole (Vié et al. 2009). Species under
100 countries (Zamin et al. 2010). Their
any level of threat may be assigned a
impact on international conservation
category, including those that have not
policy has been highlighted by the
yet been assessed (IUCN 2001). Although
adoption of the Red List Index (Butchart

et al. 2007) as one of the indicators to
measure progress towards achieving
the targets set forth by the Convention
on Biological Diversity (2010) and the
Millennium Development Goals (2009).
A key characteristic of this “red list
process” has been a wide participation
of the IUCN membership, including
governments and governmental
agencies, national and international nongovernmental organizations, academics
and the private sector. More than a decade
passed since the call for transforming the
IUCN Red List categories and criteria
(Fitter & Fitter 1987), and the adoption
of a global standard
(IUCN 2001). During
that time, several
drafts were widely
circulated and updated,
the criteria were tested
and the participation of
anyone interested was
encouraged (Mace et
al. 2008). The success
of the IUCN Red List
speaks for itself.
In contrast, no
equivalent global
standard exists for
ecosystems. Several
protocols have been
developed, but they
differ in how they
define ecosystems and their extinction,
the quantitative criteria they use in the
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ecosystem has irreversibly disappeared? 3) What thresholds,
and of which variables, reflect different levels of extinction risk?
Particularly, how can one quantify loss of ecological function?
(Rodríguez et al. in press).
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assessments, how they take into account loss of ecological
function, the scale at which they are applied, and how they
consider uncertainty in the data (Nicholson et al. 2009).
In recognition of this gap, at the 2008 World Conservation
Congress, IUCN launched a “consultation process for the
development, implementation and monitoring of a global
standard for the assessment of ecosystem status, applicable at
local, regional and global levels.” Building on the experience
of the IUCN Species Survival Commission, the establishment
of the IUCN Red List of Ecosystems is now one of the central
themes of the IUCN Commission on Ecosystem Management
(http://www.iucn.org/about/union/commissions/cem/).

Ample experience exists with the establishment and
implementation of the IUCN Red List of Threatened Species.
Computers, software and data for assessment of land cover
change have become increasingly available, inexpensive and
user friendly. There is growing concern of the fate of the
ecosystems on which humans depend. What we now need is an
active engagement of the world’s conservation professionals
in the development of the IUCN Red List of Threatened
Ecosystems. The membership of SCB could surely play a pivotal
role in this process.

The first step of the consultation was the delineation of a
research agenda, and the proposal of draft categories and criteria
for developing a red list of ecosystems (Rodríguez et al. in
press). During the next two years, we expect to converge on a
unified system that meets the following criteria:

1.
2.
3.
4.
5.
6.
7.
8.
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Easily understood by policy-makers and the public.
Logically consistent with the species-based approach.
Transparent, objective, and based on sound science.
Applicable to terrestrial, marine, and freshwater
systems.
Applicable at multiple spatial scales (local to global)
and resolutions (coarse to fine).
Able to use historic and current data.
Explicit about how risk assessments can inform
conservation priorities.
Criteria with thresholds that reflect varying levels of
risk.
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Based on the hypothesis that ecosystem risk is a function of
the risk of its component species, a set of four initial working
criteria have been proposed:

•
•
•
•

Criterion A: Short-term decline in distribution or
ecological function.
Criterion B: Historical decline in distribution or
ecological function.
Criterion C: Small current distribution and decline or
very few locations.
Criterion D: Very small current distribution.

As a global community of conservation professionals, the
Society for Conservation Biology is ideally positioned to
actively engage in the development of this new policy tool.
Ecosystem red lists would complement species red lists, and
when used together provide a powerful indicator of the status
of biological and abiotic diversity. In addition to testing the
application of the draft criteria in a wide variety of ecosystem
types, geographical regions and institutional settings, numerous
conceptual challenges still remain to be solved. Some of the
pressing scientific questions are: 1) What is the basic unit
of assessment? Is there a natural scale for assessments or do
different ecosystem definitions or classifications work? 2) What
is ecosystem elimination risk? How does one judge that an
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