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Identifying important endemic areas using ecoregions:
birds and mammals in the Indo-Pacific

Julia E. Fa, Robert W. Burn, Mark R. Stanley Price and Fiona M. Underwood

endemicity of birds and mammals against log of species
richness is a more effective and useful way of identifying
important ecoregions than simply ordering ecoregions
by the proportion of endemic species, or any other single
measure. The plot, divided into 16 regions corresponding
to the quartiles of the two variables, was used to identify
ecoregions of high conservation value. These are the
ecoregions with the highest endemicity and lowest
species richness. Further analysis shows that island and
montane ecoregions, regardless of their biome type, are
by far the most important for endemic species.
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Abstract Concentrations of large numbers of endemic
species have been singled out in prioritization exercises
as significant areas for global biodiversity conservation.
This paper describes bird and mammal endemicity in
Indo-Pacific ecoregions. An ecoregion is a relatively large
unit of land or water that contains a distinct assemblage
of natural communities. We prioritize 133 ecoregions
according to their levels of endemicity, and explain how
variables such as biome type, whether the ecoregion
is on an island or continental mass, montane or non-
montane, correlate with the proportion of the total
species assemblage that are endemic. Following an
exploratory principal components analysis we classify
all ecoregions according to the relationship between
numbers of endemics and overall species richness. Ende-
micity is negatively correlated with species richness.
We show that plotting the logit transformation of the

Introduction

Growing awareness of the unprecedented decline in
global biodiversity has stimulated new national and
international programmes. A variety of approaches are
being used by government agencies, donor institutions
and non-governmental organizations for prioritizing
actions by identifying ecosystems, habitats, or species
most important to conservation goals (Johnson, 1995).
Priorities reflect value judgements. Most efforts are
guided by the consideration that biodiversity is unevenly
distributed worldwide. International approaches for
setting geographic priorities have assumed that using
the number of species (and sometimes the degree
of endemism) is the most effective way to broadly

distinguish conservation priorities between countries or
regions. Species richness is a commonly utilized criterion
for assigning conservation priority (Johnson, 1995;
Mittermeier et al., 1998) as a function of site richness
(alpha diversity) and the rate at which species replace
one another between sites (beta diversity) (Fjeldså &
Rahbek, 1997; Wikramanayake et al., 1998). However,
local patterns of richness and rarity across taxa are often
unrelated (Pearson & Cassola, 1992; Prendergast, 1997;
Oliver et al. 1998; Fjeldså et al., 1999a; Jetz & Rahbek,
2002).

It has been argued that a further conservation priority
is the need to preserve evolutionary processes (Erwin,
1991; Vane-Wright et al., 1991), but it is difficult to trans-
late this into conservation action because it has been
difficult to identify evolutionary hotspots (Spector, 2002).
However, the presence of a high proportion of endemic
species, taxa that have evolved in and are restricted
to a particular area, denotes areas responsible for the
origination of evolutionary novelty (Balmford et al.,
1998). This is currently the emphasis of triage exercises
undertaken by organizations such as Conservation
International and BirdLife International. The distribution
of endemics was mapped as early as the 1960s and
more recently using sophisticated computer methods
(Williams & Humphries, 1996; de Klerk et al., 2002).
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Recent phylogeographic approaches (mostly molecular
studies) for defining hotspots and dynamics of speciation
in the tropics (e.g. Arctander et al., 1999; García-Moreno
& Fjeldså, 2000) show that endemism is often locally
aggregated and most speciation occurs by relict isolation.
However, most maps of endemism simply paint pictures
of species concentrations rather than adequately defining
which geographical units to work on. Conservation
decisions for action must refer to a finer geographical
scale than discussed by analyses of global biodiversity
hotspots (Myers et al., 2000) or Endemic Bird Areas
(Stattersfield et al., 1998). Some of these analyses have
also being criticised for their inability to establish con-
servation priorities at regional, national or sub-national
levels (Dinerstein & Wikramanayake, 1993). There is a
need for new techniques that allow analyses to move
freely between different scales so that global analyses can
be translated into effective conservation action (Mace
et al., 2000).

In this paper we analyse data on endemic bird and
mammal species and species richness within ecoregions
in the Indo-Pacific (Wikramanayake et al., 2002). An
ecoregion is defined as a relatively large unit of land or
water within which there are a similar set of encounter
probabilities for different biodiversity features, whether
they are species or communities (Olson et al., 2001; Olson,
pers. comm.). The method used for delimiting Indo-
Pacific ecoregions by Wikramanayake et al. (2002) first
denotes biomes, then major vegetation types or per-
ceived communities on the basis of major environmental
patterns, then montane versus lowland, followed by dis-
tinctive communities of species. In some cases historical
factors were given higher priority than climatic features,
e.g. the presence and absence of land bridges were used
in refining boundaries for Phillipines ecoregions. We use
the data to answer two questions. Firstly, how can we
characterize ecoregions, using numbers of endemics
and non-endemics, so that ecoregions of greater impor-
tance as generators of unique taxa can be easily identi-
fied? Secondly, how does the characterization based
on numbers of endemics and non-endemics relate to
characterizations of the ecoregions by isolation, area of
ecoregion and biome type?

Methods

Geographical scope

Our study area, the Indo-Pacific, encompasses South and
South-east Asia, through the Indonesian and Philippine
archipelagos to New Caledonia and Vanuatu in the
South Pacific (Wikramanayake et al., 2002a). China and
west Asia are excluded and thus the northern boundary
along the Himalayas and Indochina is an artificial

boundary, as is the western boundary between Pakistan,
Afghanistan and Iran. The Torres Straits between New
Guinea and northern Australia, which represents a floral
transition zone, delimits the eastern boundary of the
study region.

Biologically the Indo-Pacific region, which is divisible
into 140 ecoregions, is very rich as the result of numerous
dispersal barriers that concentrate species in small areas.
Each ecoregion is classified by biome type. A biome is a
major regional group of distinctive plants and animals,
discernible at a global scale (e.g. temperate forest, tropi-
cal rainforest). Ten biomes are distinguished for the
region, corresponding to a global framework applied to
other regional analyses (Dinerstein et al., 1995; Olson &
Dinerstein, 1998; Ricketts et al., 1999; Olson et al., 2001). A
large number of continental ecoregions are covered by
tropical dry forest, desert, thorn scrub and subtropical
broadleaf forest. The Indian subcontinent and Indochina
contain vast dry forest ecoregions in the Deccan Plateau,
the Irrawaddy River plains and central Indochina,
flanked by montane moist forests along the north-south
lying mountain ranges. Most of the archipelago eco-
regions are tropical moist forest, with lowland forest
surrounding montane moist forests. Montane ecoregions
are described as areas found at >1,000 m.

Sources of data

Each Indo-Pacific ecoregion was characterized (Wikra-
manayake et al., 2002a) in terms of: (1) all bird species, (2)
endemic bird species, (3) all mammal species, and (4)
endemic mammal species. An endemic species was
regarded as a taxon that only occurred within a single
ecoregion. Only 133 of 140 ecoregions were included
because species information was not available for the
seven mangrove ecoregions. The data includes the area
of each ecoregion (in km2) and biome type. Biome types
were further ordered into four main groups: (1) tropical/
subtropical forests – moist and dry broadleaf forests,
coniferous forests; (2) temperate forests – broadleaf and
mixed forests, coniferous forests; (3) grasslands, savan-
nas and shrublands – flooded grasslands and savannas,
montane grasslands, shrublands; (4) deserts and xeric
shrublands. Two additional variables were indicators of
the degree of geographic isolation: whether the ecoregion
was situated on an island or continental area and
whether or not it was montane. For islands only, we
measured distance to the nearest continental mass.

Statistical analyses

To characterize the ecoregions a principal components
analysis (PCA) was carried out on the log-transform
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(log(x+ 1); used because of the highly skewed distri-
butions) of the numbers of endemic and non-endemic
bird and mammal species. This analysis suggested two
measures, endemicity and species richness, that could
be used simultaneously to characterize the ecoregions.
A plot of these two measures and the division of the
ecoregions into quartile ranges for each measure were
used to classify the ecoregions into 16 groups. Quartile
ranges were calculated separately for the two measures.
For example, for species richness, the ecoregions were
ordered from lowest to highest value. The first quartile is
the species richness below which 25% of the ecoregions
fall, in this case between the ecoregions in 33rd and 34th
position on the list. The second quartile is the median
value of species richness for all ecoregions.

Generalized linear models (McCullagh & Nelder,
1989) were used to assess the importance of variables
that describe the ecoregions with respect to each of the
measures suggested by the PCA. The explanatory vari-
ables used in our analyses were: a) biome group, b)
ecoregion size, c) island/continental, d) montane/non-
montane, and e) distance from continent (for islands
only). We first fitted a maximal model containing all vari-
ables and then used a stepwise procedure to eliminate
redundancies. The algorithm used was the stepwise AIC
method provided by Venables & Ripley (1999) for the
S-PLUS software (Insightful Corp., 2001). We employed
binomial logistic regression models (McCullagh &
Nelder, 1989; Collett, 2002) to assess which ecoregion
variables correlated with the proportion of endemic
species. For species richness, the natural analysis would
be to fit Poisson regression models (McCullagh &
Nelder, 1989). For both measures however, diagnostic
checks of initial attempts at fitting these models indi-
cated severe overdispersion in the dataset (i.e. variance
greater than expected under the assumed model). Causes
of overdispersion and ways of compensating for this
are discussed in Collett (2002). Our approach was to fit
models with a dispersion parameter estimated from
the data, so that the variance function was a multiple of
the usual variance. This was accomplished by fitting
quasi-likelihood models (McCullagh & Nelder, 1989).

The version of the generalized R2 statistic used as an
informal indication of the usefulness of logistic regres-
sion models fitted was the one preferred by Menard
(2000). Model adequacy was assessed by standard
graphical methods of inspecting residuals. Statistical
analyses were performed using the S-PLUS system
(Insightful Corp., 2001).

Results

General characteristics of ecoregions

Of the 133 ecoregions used in our analyses, 79 were
found in continental regions (i.e. Indian Subcontinent
and Indochina) and 54 in archipelagic regions (Sunda
Shelf and Philippines, Wallacea, and New Guinea and
Melanesia). Five of the ecoregions in the continental
regions are also islands (three ecoregions in Sri Lanka
and the Andaman and Nicobar groups). Continental
ecoregions were on average larger (mean area= 83,772
P SD 96,101 km2) than island ecoregions (52,190
P 78,717 km2) and montane ecoregions were smaller
(42,168P 44,367 km2) than non-montane ecoregions
(74,662P 95,332 km2). Other general characteristics of
the ecoregions classified by biome group are summa-
rized in Table 1.

For both mammals and birds, species richness
(numbers of species per 100 km2) was similar in all biome
groups except for desert ecoregions, where richness was
considerably lower (Fig. 1a). Overall, mammal species
richness (mean= 0.38P SD 0.64) was lower than that
of birds (1.31P 1.66). Percentage endemism, however,
was higher for mammals (9.44P 13.78) than for birds
(5.65P 8.91). Endemism was found to be more variable,
for both mammals and birds, between ecoregions in
tropical forests than in other biome group (Fig. 1b).

Identifying important ecoregions

The first two components of the PCA accounted for
91.2% of the variation in the data. The component
loadings (Table 2) indicate that the first component

Table 1 Profiles of the ecoregion data, with the characteristics of each biome group. Note that the majority of the ecoregions fall in the
tropical and subtropical forest biome group.

Biome group

Tropical & Grasslands, savannas Deserts & xeric
Characteristic subtropical forests Temperate forests & shrublands shrublands Overall

No. of ecoregions 109 6 11 7 133
Mean areaP SD (km2) 65,760 (P81,240) 37,167 (P28,781) 34,191 (P28,849) 206,900 (P173,936) 69,287 (P89,630)
No. montane 20 1 1 0 22
No. islands 58 0 3 0 61
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(71.7% of the variation) predominantly represents
endemicity (negatively directed). The second component
(19.5% of the variation) is essentially a measure of overall
species richness. This interpretation is confirmed by the
biplot (Krzanowski, 1988) of the PCA component scores
together with the original variables (Fig. 2). Ecoregions
on the left of the biplot have high endemicity whereas
those on the right have low endemicity. Ecoregions in a

Fig. 1 Box-plots of species richness (a) and percentage endemism (b) by biome group (see text for details) for mammals and birds. DS,
deserts and xeric shrublands; GR,  grasslands, savannas and shrublands;  TEF, temperate forests; TRF, tropical and subtropical forests.

Table 2 Principal component loadings, i.e. coefficients of the four
original variables in the first two principal components.

Variable Component 1 Component 2

Endemic mammals -0.558 0.277
Endemic birds -0.791 0.104
Non-endemic mammals 0.217 0.762
Non-endemic birds 0.124 0.576

Fig. 2 Biplot of components 1 and 2 of the principal components analysis. The numbered points are the ecoregions. The arrows represent
the original variables and their lengths are a relative measure of their contribution to the overall variability in the data. The perpendicular
projections of the arrows onto the component axes are the loadings of the corresponding variables. Emam, endemic mammals; Ebrd,
endemic birds; Xmam, non-endemic mammals; Xbrd, non-endemic birds.
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near-vertical line on the right-hand side of the biplot are
those with no endemic species. Species richness increases
from the bottom to the top of the biplot. The arrows
representing the numbers of non-endemics are nearly
parallel to the second component axis, reflecting the fact
that overall species richness consists mainly of non-
endemics, as the number of endemics is small compared
to the large numbers of non-endemics. The biplot also
shows that numbers of endemic mammal and bird
species are highly correlated, as the angle between the
lines representing these two variables is small, suggest-
ing that important areas for endemicity are similar for
both birds and mammals.

Given the clear interpretation of the first two com-
ponents, we suggest a simple method for identifying
important ecoregions that avoids the need for principal
components analysis. The first component in the PCA
is predominantly a contrast between the numbers of
endemic and non-endemic species. Because the input
variables for the PCA were on a log scale, a simple

measure of endemicity that would be consistent with the
results of the PCA is:

where E=number of endemic species and S=number
of species. This is the logit transformation (Collett, 2002)
of the proportion of endemic species. To avoid difficul-
ties with cases where E= 0, it is customary to make a
small adjustment to the logit transformation and define
the empirical logit as:

As the proportion of endemics in the ecoregion increases
so the empirical logit increases.  A negative score indi-
cates that less than half the species are endemics. The
empirical logit for the Indo-Pacific data, for birds and
mammals combined, is less than zero. By similar reason-
ing, log (S) is suggested by the second component. A plot
of the empirical logit against log (S) (Fig. 3) is broadly
similar to the PCA component plot.

Fig. 3 Plot of numbered ecoregions (see Appendix) by logit(endemicity) and log(species richness). Q1= 1st quartile,
Q2 =median, Q3= 3rd quartile.
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R2= 0.33 for log (S) vs log (area). Analysis of the effect
of other factors on species richness per unit area, by
fitting an overdispersed Poisson regression model, indi-
cated that only biome group was significantly associated
(F= 4.39, df= 3, 129, P= 0.006). The box-plots in Fig. 1b
indicate that the dominant contribution to the overall
difference among biome groups is the low number for
deserts. Non-significant variables in the model were:
island vs continent (P= 0.97), distance from continent
(P= 0.34) and montane vs non-montane (P= 0.12).
Thus, unlike endemicity, it is biome type (desert vs
others) that is most strongly associated with species
richness; isolation appears to be relatively unimportant.

Discussion

Techniques for choosing areas for conservation have
become increasingly sophisticated. A variety of methods
are available for determining which areas should be
conserved first, using criteria such as representativeness
or complementarity (Williams, 1998). Such methods
apply rules to determine priorities consistent with values
and goals for in situ conservation, with most of the tech-
niques requiring species counts within grid-cell maps.
However, despite the potential of these procedures,
few are currently used to guide conservation action. For
example, even the most widely publicized method of
biodiversity hotspots (Myers, 1988, 1990; Myers et al.,
2000) is loosely based on ‘biological commonalities’ of
the areas concerned. Consequently, hotspots are large,
broadly delineated regions covering various biological
units, making it difficult to determine the locations of
clusters of endemic species (e.g. Medail & Quezel, 1997,
1998).

Numerical analyses of concentrations of rare or
endemic species have provided insights into speciation
patterns (Fjeldså et al., 1997) but their value in pinpoint-
ing priority areas diminishes relative to the resolution of
the grid-cell maps used. Larger grid cells make it more
difficult to delineate areas where the species are found,
although analyses of data in 15º grid cells give a resolu-
tion that is similar to the ecoregion approach (Fjeldså,
2000, 2002). However, a biologically meaningful way to
delineate concentrations of unique taxa must involve the
definition of landscape units within which the taxa
evolved. Such areas, often created through the presence
of geographical barriers, are disproportionately respon-
sible for endemics, and have been described as ‘specia-
tion machines’ (Rosenweig, 1995) or ‘species factories’
(Balmford et al., 1998). This corresponds to the important
role that geographical isolation plays in species develop-
ment and maintenance, even though the relative
importance of the various processes that produce new
species, such as natural versus sexual selection, remains

This plot (Fig. 3) can be used to identify important
ecoregions. For example, the upper left quadrant con-
tains ecoregions with relatively high endemicity and low
species richness. Refining this further, we can identify
those ecoregions in the upper quartile range of the
endemicity measure and the lower quartile range of the
richness measure. This can be extended to a classification
of ecoregions according to where they fall within each
of the 16 combinations of ranges defined by the quartiles
for each of the two component scores (Group id., Appen-
dix). A map of the ecoregions classified according to
the logit transformation of the bird and mammal
endemism data are shown in Fig 4. The 10 most impor-
tant ecoregions according to our classification were: (1)
Solomon Islands rainforests, (2) Vanuatu rainforests, (3)
New Caledonia rainforests, (4) New Guinea Central
Range sub-alpine grasslands, (5) New Caledonia dry
forests, (6) New Britain-New Ireland lowland rainforests,
(7) New Britain-New Ireland montane rainforests, (8)
Mindanao montane rainforests, (9) Admiralty Islands
lowland rainforests, and (10) Luzon tropical pine forests.
Bird and mammal endemics found in the highest ende-
micity group (group, Appendix) represented 33 and 21%
(29% combined) of the total number of endemics in the
Indo-Pacific. In terms of land area covered, the highest
endemicity ecoregions accounted for 2% (193,300 km2) of
the total 9.2 million km2.

Characterising endemicity and species richness

Mean endemism for the four biome groups shows con-
siderable variation, with tropical forests having the
highest variability (Fig. 1b). However, fitting an over-
dispersed binomial logistic regression model to both the
mammal and the bird data demonstrates that this
between-biome variation is accounted for by the vari-
ables island vs continent, distance from continent and
montane vs non-montane. Diagnostic residual plots were
satisfactory. For mammals (Table 3), the overwhelmingly
dominant effect is island vs continent, and distance from
a continent is also important. For birds (Table 3), the
effects of island vs continent and distance are similar
to their effect on mammal endemicity, but montane vs
non-montane also has a significant effect.

Thus, the characteristics of ecoregions that are most
strongly associated with high rates of endemicity are
those that indicate isolation. There are proportionately
more endemic species of birds and mammals on islands
and in montane regions (Fig. 5). On islands, the propor-
tion of endemics tends to increase with distance from
continents. The analysis shows that once these factors are
accounted for, differences in endemicity between biome
types are negligible.

As expected, total number of mammal and bird species
(S) was positively correlated with area of ecoregion:
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Our analysis suggested that a plot of the logit of
endemic species against species richness can discrimi-
nate between ecoregions. To obtain a simple ordering of
ecoregions, we used quartiles of the two variables. This is
essentially arbitrary and, if needed, more or less refined
gradations are possible. By using these two variables we
are able to achieve a more sophisticated ordering than
the traditional technique of ordering ecoregions based
only on the percentage of endemics, or any other single
measure, such as Kier & Barthlott’s (2001) measure that
combines endemicity and range size. For example,
ecoregions 134 and 125, with high endemicity, would
be classified as similar if ordering was based only on
endemicity. However, ecoregion 134 has low species
richness, and lies on the left of Fig. 4, whereas ecoregion
125 has high species richness and is on the right of the
figure. The differences between these two ecoregions can
be explained because ecoregion 134 is part of a mobile
island arc and ecoregion 125 was part of the same arc but
became connected with the New Guinean mainland in
the Pleistocene. New Guinea is an amalgam of mainland
and island fauna, and is thus complex, with a strong
degree of biotic interaction (shifting selective forces and
therefore more potential for evolutionary change than
on tropical islands, where evolutionary change will be
more or less limited to neutral drift). Our method does
not preclude the need for uncovering the process that
may lead to the concentrations of endemics, and more
studies such as that of Mayr & Diamond’s (2001) analysis
of the birds of Northern Melanesia are required.

Table 3 Significant explanatory variables in the logistic regression
analysis, accounting for overdispersion, for endemicity of
mammals1 and birds2

Variable Coefficient3 SE Deviance d.f. P4

Mammals
Island vs continental 0.83 0.15 166.8 1 <0.0001
Distance 0.06 0.01 83.8 1 0.0001
Birds
Island vs continental 0.94 0.17 408.0 1 <0.0001
Distance 0.05 0.01 233.3 1 <0.0001
Montane vs -0.25 0.10 64.5 1 0.02
non-montane

1Overall R2= 0.53; P= 0.08 for montane vs non-montane
2Overall R2= 0.61
3Coefficient in the linear predictor
4F-test on (1, 130) and (1, 129) d.f. for mammals and birds,
respectively

Fig. 5 Logit of endemicity, for mammals and birds combined, for island and continental, and montane and non-montane groupings.

uncertain (Turelli et al., 2001). Thus it is not surprising
that our analyses, as well as other studies, show strong
correlations between high endemicity and remoteness.
Areas on mountains or on islands (especially those more
distant from the continent) always have the highest ende-
micity levels. This is simplistic, of course, because ancient
biogeographic histories also contribute to the higher
taxonomic distinctiveness of some units; Sri Lanka, the
Western Ghats of India, New Caledonia and parts of
New Guinea are ancient Gondwanaland relicts. Thus
higher taxonomic distinctiveness may change the order
of priority ecoregions, but the general pattern is likely to
be similar.

https://doi.org/10.1017/S0030605304000146 Published online by Cambridge University Press

https://doi.org/10.1017/S0030605304000146


99Identifying important endemic areas

© 2004 FFI, Oryx, 38(1), 91–101

A possible limitation in the use of ecoregions for
assessing the relationship between endemicity and rich-
ness is that ecoregion delimitation may be more precise
for islands, especially for ecoregions that are true islands,
but less so for continental areas. Additional principal
component analyses for islands and continental areas
separately show that for islands the first component (56%
of variance) is essentially endemics vs non-endemics
and the second component (32% of variance) is richness.
The continental PCA produces a first component (63% of
variance) that is richness and a second component (20%
of variance) that is endemics vs non-endemics. Thus,
although separate analyses for islands and continental
areas explained 88 and 83% of the variance, respectively,
the roles of the two scores are reversed. This is largely
because the continental ecoregions are larger than island
ones and richness is correlated with area. But when the
analysis is undertaken after adjusting for area the first
component (69% of variance) is richness and the second
component (24% of variance) is endemics vs non-
endemics. However, in defining areas that require
conservation it is the number of endemics and not their
density that is important.

Our paper emphasises endemicity and species rich-
ness as a means of selecting important speciation areas.
However, our approach must be nested within a more
comprehensive strategy for the region. For example,
New Caledonia becomes a higher priority when taxo-
nomic distinctiveness is considered, and rich ecoregions,
such as New Guinea lowland and Borneo and Sumatran
lowland and montane areas become worthy of protec-
tion. Also, the phenomena of large mammal and bird
communities in Borneo and elsewhere are a critical prior-
ity that is rapidly disappearing. Thus, a set of top priority
ecoregions for the area must include a representative set
of hyper-rich and large mammal assemblage ecoregions
as well as endemicity centres.

Further investigation of the vulnerability to extinction
of species found within these areas is planned. This is
important given that there are few large conservation
units in the Indo-Pacific, and virtually no large reserves
in lowland moist tropical forests, the most species-rich
habitats (Dinerstein & Wikramanayake, 1993; Wikra-
manayake et al., 2002). However, the smaller protected
areas (<300 km2), common throughout the Indo-Pacific,
may be adequate to preserve viable populations of a
substantial number of endemics and conserve ecosystem
diversity and ecological processes (Dinerstein & Wikra-
manayake, 1993). Highlands and islands, which are
the core areas of endemism, will probably benefit more
from adequate protected areas networks than large
continental areas, because persistence of the latter can be
better achieved by wiser political decisions than through
traditional reserves, as also suggested by Fjeldså et al.
(1999b).

The current problem in using biogeography to aid
conservation is not so much the need for more data, but
for a guiding body of general theory to explain and
synthesize empirical information (Mace et al., 2000). Suf-
ficient analytical flexibility is available to be able to set
the limits of areas where actions to prevent species
extinctions are urgently needed. Previous analyses
of areas of endemism are widely recognized as timely
advances in determining where conservation needs are
greatest and where potential benefits of conservation
may be maximized. Our method corroborates many of
the biogeographic units identified by other approaches
as high priority, but our analysis also gives a sense of
evolutionary potential as well as endemism; an import-
ant facet of biodiversity that has been neglected by many
priority-setting approaches and analyses. Further analy-
ses of other areas of the world, using our simple plot
to highlight ecoregions of high conservation interest will
allow conservation organizations to prioritize actions
more succinctly and expediently.
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