
¡ An example: species diversity in mammals largest ranges tend to be found across the widest
part of each continent, particularly in northern
Eurasia, whereas islands (e.g., in Southeast Asia
and the Caribbean) and narrow continental areas
(e.g., southern North and South America) tend
to have narrowly distributed species. Superim-
posed on this general pattern, ranges also tend to
be small in topographically complex areas (e.g.,
the Rockies, Andes, and Himalayas). These re-
sults agree with those for birds, which suggest
that range sizes are constrained by the availability
of land area within the climatic zones to which
species are adapted (14, 26). Among marine spe-
cies, small median range sizes are found around
the continental platforms, which also suggests that
steep environmental gradients (here, associated
with depth) determine species’ distributions.
However, the global marine pattern is dominated
by a latitudinal effect, with ranges generally de-
clining toward both poles (fig. S7), which may
reflect the latitudinal gradient in the overall
ocean area. As with previous studies (14, 26),
we found no support for the Rapoport rule (27)
that the sizes of species’ ranges increase with
latitude.

Threat. Twenty-five percent (n = 1139) of
all mammals for which adequate data are
available (data sufficient) are threatened with
extinction (Table 1). The exact threat level is
unknown, as the status of 836 species having
insufficient information for evaluation (Data-
Deficient species) is undetermined, but is some-
where between 21% (assuming no Data-Deficient
species threatened) and 36% (assuming all Data-
Deficient species threatened). The conservation
status of marine species is of particular concern,
with an estimated 36% (range, 23 to 61%) of
species threatened.

Critically Endangered species (n = 188)
(Table 1) face a very high probability of extinc-
tion. For 29 of them, it may already be too late:
Species like the Baiji (Lipotes vexillifer), flagged
as “Possibly Extinct,” have only a very small
chance of still persisting (28). For the 76 species
classified as Extinct (since 1500), no reasonable
evidence suggests that they still exist. Two Extinct
in the Wild species, Scimitar-horned Oryx (Oryx
dammah) and Père David’s Deer (Elaphurus
davidianus), persist only in captivity.

Species not classified as threatened are not
necessarily safe, and indeed, 323 mammals are
classified as “Near Threatened” (Table 1). Many
species have experienced large range and pop-
ulation declines in the past (e.g., Grey Wolf, Canis
lupus, and Brown Bear, Ursus arctos), which are
not accounted for in their current Red List status
(13). Moreover, 52% of all species for which
population trends are known are declining, includ-
ing 22% of those classified as of Least Concern.
These trends indicate that the overall conservation
status of mammals will likely deteriorate further
in the near future, unless appropriate conserva-
tion actions are put in place. On a positive note,
at least 5% of currently threatened species have
stable or increasing populations (e.g., European

Fig. 1. Global patterns of mammalian diversity, for land (terrestrial and freshwater, brown) and marine
(blue) living species, on a hexagonal grid (fig. S2). (A) Species richness. (B) Phylogenetic diversity (total
branch length of the phylogenetic tree representing those species in each cell in millions of years). (C)
Number of restricted-range species (those 25% species with the smallest ranges). (D) Median range size
of species in each cell (in million km2).

www.sciencemag.org SCIENCE VOL 322 10 OCTOBER 2008 227

RESEARCH ARTICLES

 o
n 

O
ct

ob
er

 1
5,

 2
00

8 
ww

w.
sc

ie
nc

em
ag

.o
rg

Do
wn

lo
ad

ed
 fr

om
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be small in topographically complex areas (e.g.,
the Rockies, Andes, and Himalayas). These re-
sults agree with those for birds, which suggest
that range sizes are constrained by the availability
of land area within the climatic zones to which
species are adapted (14, 26). Among marine spe-
cies, small median range sizes are found around
the continental platforms, which also suggests that
steep environmental gradients (here, associated
with depth) determine species’ distributions.
However, the global marine pattern is dominated
by a latitudinal effect, with ranges generally de-
clining toward both poles (fig. S7), which may
reflect the latitudinal gradient in the overall
ocean area. As with previous studies (14, 26),
we found no support for the Rapoport rule (27)
that the sizes of species’ ranges increase with
latitude.

Threat. Twenty-five percent (n = 1139) of
all mammals for which adequate data are
available (data sufficient) are threatened with
extinction (Table 1). The exact threat level is
unknown, as the status of 836 species having
insufficient information for evaluation (Data-
Deficient species) is undetermined, but is some-
where between 21% (assuming no Data-Deficient
species threatened) and 36% (assuming all Data-
Deficient species threatened). The conservation
status of marine species is of particular concern,
with an estimated 36% (range, 23 to 61%) of
species threatened.

Critically Endangered species (n = 188)
(Table 1) face a very high probability of extinc-
tion. For 29 of them, it may already be too late:
Species like the Baiji (Lipotes vexillifer), flagged
as “Possibly Extinct,” have only a very small
chance of still persisting (28). For the 76 species
classified as Extinct (since 1500), no reasonable
evidence suggests that they still exist. Two Extinct
in the Wild species, Scimitar-horned Oryx (Oryx
dammah) and Père David’s Deer (Elaphurus
davidianus), persist only in captivity.

Species not classified as threatened are not
necessarily safe, and indeed, 323 mammals are
classified as “Near Threatened” (Table 1). Many
species have experienced large range and pop-
ulation declines in the past (e.g., Grey Wolf, Canis
lupus, and Brown Bear, Ursus arctos), which are
not accounted for in their current Red List status
(13). Moreover, 52% of all species for which
population trends are known are declining, includ-
ing 22% of those classified as of Least Concern.
These trends indicate that the overall conservation
status of mammals will likely deteriorate further
in the near future, unless appropriate conserva-
tion actions are put in place. On a positive note,
at least 5% of currently threatened species have
stable or increasing populations (e.g., European

Fig. 1. Global patterns of mammalian diversity, for land (terrestrial and freshwater, brown) and marine
(blue) living species, on a hexagonal grid (fig. S2). (A) Species richness. (B) Phylogenetic diversity (total
branch length of the phylogenetic tree representing those species in each cell in millions of years). (C)
Number of restricted-range species (those 25% species with the smallest ranges). (D) Median range size
of species in each cell (in million km2).
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LEGEND:
TROPICS
TEMPERATE

DIVERSIFICATION RATETIME FOR DIVERSIFICATION

TO BEST ILLUSTRATE THE EVOLUTIONARY EXPLANATIONS FOR LATITUDINAL 
DIVERSITY GRADIENTS, WHICH (IF ANY) OF THE FOLLOWING SHOULD BE SWITCHED?

A) TITLES
B) AXES LABELS
C) LEGENDS



¡ Latitudinal diversity gradient 
¡ Mid-domain effect
¡ Evolutionary hypotheses
¡ Abiotic hypotheses
¡ Biotic hypotheses



¡ Diversity: the number and variety of 
organisms in a specified geographic area

¡ Sources of diversity = unresolved problem
¡ Controversial relationship between species 

diversity and community attributes
¡ Variation in species diversity is complex

§ Basis for some of the fundamental unsolved 
problems in community ecology



¡ Even if species latitudinal ranges are random, 
we still expect to see more species if we 
‘walked’ an equatorial transect (vs. a a more 
temperate one)

¡ A useful null model to 
compare with



1. Evolutionary time

2. Ecological time
3. Climatic stability

4. Climatic predictability

5. Spatial heterogeneity
6. Productivity

7. Stability of primary 

production

8. Competition
9. Disturbance

10. Predation
These hypotheses are not mutually 

exclusive, and different factors may 

be interacting.



1. Evolutionary time
2. Ecological time
3. Climatic stability
4. Climatic predictability
5. Spatial heterogeneity
6. Productivity
7. Stability of primary production
8. Competition
9. Disturbance
10. Predation

Modern Day

6,000 yr BP

21,000 yr BP



1. Evolutionary time
2. Ecological time
3. Climatic stability
4. Climatic predictability
5. Spatial heterogeneity
6. Productivity
7. Stability of primary production
8. Competition
9. Disturbance
10. Predation

Currie (1991)
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1. Evolutionary time
2. Ecological time
3. Climatic stability
4. Climatic predictability
5. Spatial heterogeneity
6. Productivity
7. Stability of primary production
8. Competition
9. Disturbance
10. Predation



¡ If tropics are more species rich, they may not 
‘supply’ species elsewhere, since some 
species will be maladapted to temperate 
environments



¡ Latitudinal diversity gradient
§ Mid-domain effect
§ Evolutionary effects
§ Abiotic processes
§ Biotic processes largest ranges tend to be found across the widest

part of each continent, particularly in northern
Eurasia, whereas islands (e.g., in Southeast Asia
and the Caribbean) and narrow continental areas
(e.g., southern North and South America) tend
to have narrowly distributed species. Superim-
posed on this general pattern, ranges also tend to
be small in topographically complex areas (e.g.,
the Rockies, Andes, and Himalayas). These re-
sults agree with those for birds, which suggest
that range sizes are constrained by the availability
of land area within the climatic zones to which
species are adapted (14, 26). Among marine spe-
cies, small median range sizes are found around
the continental platforms, which also suggests that
steep environmental gradients (here, associated
with depth) determine species’ distributions.
However, the global marine pattern is dominated
by a latitudinal effect, with ranges generally de-
clining toward both poles (fig. S7), which may
reflect the latitudinal gradient in the overall
ocean area. As with previous studies (14, 26),
we found no support for the Rapoport rule (27)
that the sizes of species’ ranges increase with
latitude.

Threat. Twenty-five percent (n = 1139) of
all mammals for which adequate data are
available (data sufficient) are threatened with
extinction (Table 1). The exact threat level is
unknown, as the status of 836 species having
insufficient information for evaluation (Data-
Deficient species) is undetermined, but is some-
where between 21% (assuming no Data-Deficient
species threatened) and 36% (assuming all Data-
Deficient species threatened). The conservation
status of marine species is of particular concern,
with an estimated 36% (range, 23 to 61%) of
species threatened.

Critically Endangered species (n = 188)
(Table 1) face a very high probability of extinc-
tion. For 29 of them, it may already be too late:
Species like the Baiji (Lipotes vexillifer), flagged
as “Possibly Extinct,” have only a very small
chance of still persisting (28). For the 76 species
classified as Extinct (since 1500), no reasonable
evidence suggests that they still exist. Two Extinct
in the Wild species, Scimitar-horned Oryx (Oryx
dammah) and Père David’s Deer (Elaphurus
davidianus), persist only in captivity.

Species not classified as threatened are not
necessarily safe, and indeed, 323 mammals are
classified as “Near Threatened” (Table 1). Many
species have experienced large range and pop-
ulation declines in the past (e.g., Grey Wolf, Canis
lupus, and Brown Bear, Ursus arctos), which are
not accounted for in their current Red List status
(13). Moreover, 52% of all species for which
population trends are known are declining, includ-
ing 22% of those classified as of Least Concern.
These trends indicate that the overall conservation
status of mammals will likely deteriorate further
in the near future, unless appropriate conserva-
tion actions are put in place. On a positive note,
at least 5% of currently threatened species have
stable or increasing populations (e.g., European

Fig. 1. Global patterns of mammalian diversity, for land (terrestrial and freshwater, brown) and marine
(blue) living species, on a hexagonal grid (fig. S2). (A) Species richness. (B) Phylogenetic diversity (total
branch length of the phylogenetic tree representing those species in each cell in millions of years). (C)
Number of restricted-range species (those 25% species with the smallest ranges). (D) Median range size
of species in each cell (in million km2).
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largest ranges tend to be found across the widest
part of each continent, particularly in northern
Eurasia, whereas islands (e.g., in Southeast Asia
and the Caribbean) and narrow continental areas
(e.g., southern North and South America) tend
to have narrowly distributed species. Superim-
posed on this general pattern, ranges also tend to
be small in topographically complex areas (e.g.,
the Rockies, Andes, and Himalayas). These re-
sults agree with those for birds, which suggest
that range sizes are constrained by the availability
of land area within the climatic zones to which
species are adapted (14, 26). Among marine spe-
cies, small median range sizes are found around
the continental platforms, which also suggests that
steep environmental gradients (here, associated
with depth) determine species’ distributions.
However, the global marine pattern is dominated
by a latitudinal effect, with ranges generally de-
clining toward both poles (fig. S7), which may
reflect the latitudinal gradient in the overall
ocean area. As with previous studies (14, 26),
we found no support for the Rapoport rule (27)
that the sizes of species’ ranges increase with
latitude.

Threat. Twenty-five percent (n = 1139) of
all mammals for which adequate data are
available (data sufficient) are threatened with
extinction (Table 1). The exact threat level is
unknown, as the status of 836 species having
insufficient information for evaluation (Data-
Deficient species) is undetermined, but is some-
where between 21% (assuming no Data-Deficient
species threatened) and 36% (assuming all Data-
Deficient species threatened). The conservation
status of marine species is of particular concern,
with an estimated 36% (range, 23 to 61%) of
species threatened.

Critically Endangered species (n = 188)
(Table 1) face a very high probability of extinc-
tion. For 29 of them, it may already be too late:
Species like the Baiji (Lipotes vexillifer), flagged
as “Possibly Extinct,” have only a very small
chance of still persisting (28). For the 76 species
classified as Extinct (since 1500), no reasonable
evidence suggests that they still exist. Two Extinct
in the Wild species, Scimitar-horned Oryx (Oryx
dammah) and Père David’s Deer (Elaphurus
davidianus), persist only in captivity.

Species not classified as threatened are not
necessarily safe, and indeed, 323 mammals are
classified as “Near Threatened” (Table 1). Many
species have experienced large range and pop-
ulation declines in the past (e.g., Grey Wolf, Canis
lupus, and Brown Bear, Ursus arctos), which are
not accounted for in their current Red List status
(13). Moreover, 52% of all species for which
population trends are known are declining, includ-
ing 22% of those classified as of Least Concern.
These trends indicate that the overall conservation
status of mammals will likely deteriorate further
in the near future, unless appropriate conserva-
tion actions are put in place. On a positive note,
at least 5% of currently threatened species have
stable or increasing populations (e.g., European

Fig. 1. Global patterns of mammalian diversity, for land (terrestrial and freshwater, brown) and marine
(blue) living species, on a hexagonal grid (fig. S2). (A) Species richness. (B) Phylogenetic diversity (total
branch length of the phylogenetic tree representing those species in each cell in millions of years). (C)
Number of restricted-range species (those 25% species with the smallest ranges). (D) Median range size
of species in each cell (in million km2).
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