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Abstract. The study of trophic interactions might be key to understanding the distribution of species on Earth.
Particularly, the biogeography of heterotrophic species – such as mammals – could be strongly driven by trophic
interactions (diet). Here, we map and discuss the division of dietary strategies (herbivory, frugivory, carnivory,
etc.) of terrestrial mammals on a global scale. We analyzed the diet of 4854 extant terrestrial mammal species
(with known range and diet data, representing 86.67 % of extant mammal species). We compiled species diets
(EltonTraits database), species ranges (International Union for Conservation of Nature, IUCN, database) and
climate data (WorldClim database) to illustrate how mammal dietary strategies are distributed across the globe.
First, we performed a principal coordinate analysis (PCoA) with diet data. Second, we mapped the distribution of
the main dietary strategies (PCoA axes) of terrestrial mammals globally. Third, we analyzed how climate relates
to dietary strategies. We found that herbivory in mammals is more common in northern and desert areas, which
corresponds to areas with lower minimum temperatures and lower precipitation. Mammals feeding on fruits
and invertebrates (frugivory and invertivory) are more common in the tropics, which corresponds to areas with
higher precipitation and higher minimum temperatures. Mammals feeding on seeds (granivory) are predominant
in North America, Europe, Central Asia and Oceania, corresponding to areas with temperate environments.
Carnivorous mammals are more common in the Northern Hemisphere and towards the poles, which corresponds
to areas with lower minimum temperatures and less extreme dry periods. Terrestrial mammal diets show clear
geographical patterns that can be partially explained by climate across the globe.

1 Introduction

Biogeography studies the distribution of life on Earth, aim-
ing to unveil large-scale evolutionary processes, dispersal
constraints and geographic barriers to biodiversity. Addition-
ally, it has focused on the links between climate and biodi-
versity, studying, for example, how climate shapes species
ranges (Olson et al., 2009) or using the ongoing tempera-
ture rise to predict future risks for biodiversity (Harvell et
al., 2002; Urban, 2015). However, given that species interact
with each other, forming complex trophic networks, the study
of trophic interactions might be key to understanding species
distribution across the globe. Particularly, species occupying
higher levels of the trophic pyramid (i.e., heterotrophic ani-
mals versus autotrophic plants) rely on the co-occurrence of

others that are part of their diet, which can have deep im-
pacts on the spatial distribution of biodiversity at large scales
(Araújo and Rozenfeld, 2014).

Although climate is relevant to species distributions, the
relationship between the geographic distribution of animals
and climate might not be as direct as in the case of plants
and might be mediated by dietary strategies (Mendoza and
Araújo, 2022). Climate itself could be related to dietary
strategies at the landscape scale (Badgley and Fox, 2000).
Here, we aimed to illustrate the geographic patterns of mam-
mal trophic interactions (dietary strategies) across the globe
and their relationships to climate. Our hypothesis is that ge-
ographical patterns in mammal distribution should be partly
driven by dietary strategies, i.e., food availability, which is
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simultaneously highly dependent on climate (White, 2008;
Ramos Pereira et al., 2010; Ramos-Robles et al., 2018).

Therefore, food availability might be a key factor explain-
ing the geographic distribution of mammals, as proposed in
the classic article by Brown and Mauer (1989). Recent stud-
ies found a close link between global distribution of birds
and their diets (Barnagaud et al., 2019). The diversity of
available fruits also correlates with the diversity of frugivores
(Kissling et al., 2007). Moreover, the biogeography of both
mammal and bird trophic interactions follows a climatic gra-
dient across the globe, and the same trophic interactions are
maintained in areas with similar environmental conditions re-
gardless of the biogeographic region (Mendoza and Araújo,
2022). Additionally, terrestrial mammal distribution was pre-
viously mapped for five trophic guilds (mammal eaters, in-
sectivores, granivores, frugivores, folivores) using species-
level data for 38 % of the terrestrial mammals and extrap-
olating to the genus level for the remaining 62 % (Kissling et
al., 2014). The biogeography of dietary strategies followed
by terrestrial mammals has been barely explored at a global
scale, with only a few studies addressing this (Badgley and
Fox, 2000; Kissling et al., 2014; Mendoza and Araújo, 2019,
2022; Price et al., 2012; Reuter et al., 2023).

Here, we mapped and discussed the division of dietary
strategies of 4854 extant terrestrial mammals across the
globe and explored their relationship to climate. The geo-
graphic distribution of terrestrial mammals might be medi-
ated by trophic interactions and thus by their dietary prefer-
ences that relate to food availability, which is mostly driven
by climate.

2 Methods

We obtained data of species dietary preferences from the
EltonTraits 1.0 database (https://figshare.com/collections/
EltonTraits_1_0_Species-level_foraging_attributes_of_
the_world_s_birds_and_mammals/3306933/1, last access:
26 April 2024, Wilman et al., 2014; see Supplemen-
tary_Data_S1 in the Supplement) to assess the diet space
of 4854 extant species of terrestrial mammals with known
global ranges (86.67 % of a total of 5632 extant terrestrial
mammal species recognized by the International Union
for Conservation of Nature – IUCN, 2023), encompassing
26 orders (89.65 % of the 29 orders recognized by Solari
and Baker, 2007, and all the orders recognized by IUCN,
2023) and 134 different families (97.8 % of the 137 families
recognized; Solari and Baker, 2007).

The diet of mammals was described in the 10 dietary cate-
gories defined by the database used, based on their feeding
preferences (Wilman et al., 2014): (1) invertebrates (Diet-
Inv: from mollusks to flying insects through crustaceans
or cephalopods), (2) mammals and birds (Diet-Vend: en-
dotherm vertebrates), (3) reptiles and amphibians (Diet-Vect:
ectotherm vertebrates), (4) fish (Diet-Vfish), (5) vertebrates

in general (Diet-Vunk), (6) scavenging (Diet-Scav: garbage,
offal, carcasses, trawlers, carrion), (7) fruits (Diet-Fruit: dru-
pes), (8) nectar (Diet-Nect: nectar but also pollen, plant ex-
udates), (9) seeds (Diet-Seed: including maize, nuts, spores,
wheat, grains), and (10) other plant materials (Diet-PlantO:
including grasses, weeds, lichens, mosses, crops, roots and
tubers, bulbs, leaves, aquatic plants, seedlings, shrubs, tree
barks). For each species, a value between 0 (it does not have
this type of diet) and 1 (it exclusively has this type of diet)
to each feeding preference category was assigned with the
condition that the sum of the values of the 10 categories does
not exceed 1. These diet categories are based on the differ-
ent relative importance (%) in the species diet in 10 % steps
(Wilman et al., 2014; see Supplementary_Data_S1).

We defined the diet space of terrestrial mammals using
principal coordinate analysis (PCoA; Legendre and Legen-
dre, 2012). PCoA, also known as classical multidimensional
scaling (MDS), is a statistical technique commonly used in
data analysis and visualization. PCoA allows us to explore
and compare the dissimilarities or distances between sam-
ples, in our case, between mammal species. By transform-
ing complex data into a lower-dimensional space, PCoA sim-
plifies the interpretation of relationships and patterns among
species, facilitating insights into the underlying structure of
the data. This method is particularly valuable for reveal-
ing hidden structures and trends within multivariate datasets.
Further, it is a very robust method for extreme values and
fuzzy variables, which occur in our data on some occasions
due to rare dietary strategies of some of the species. For the
computation of the PCoA, we used the pcoa() function from
the {ape} R package (Paradis and Schliep, 2019). To obtain
the principal coordinate (PC) axes of the PCoA, we first cal-
culated the pairwise species dissimilarity matrix from the diet
data matrix. We used the dist.ktab() function of the {ade4}
R package (Dray and Dufour, 2007), and we introduced
the 10 dietary categories in percentage as a fuzzy variable,
i.e., a function from an abstract space to the real line (Liu,
2002), using the prep.fuzzy() function of the {ade4} R pack-
age (Bougeard and Dray, 2018; Thioulouse et al., 2018). We
tested the normality of all variables included and performed
a Pearson’s correlation test between the 10 dietary categories
and score values of the first four PCoA axes (see Table S1 in
the Supplement), using, respectively, the shapiro.test() and
cor.test() functions of the {stats} R package (R Core Team,
2013).

We used the global species range data provided by
the IUCN (2023, https://www.iucnredlist.org/search?
permalink=244328c0-8a55-4921-a860-1b70ef673f95, last
access: 26 April 2024) for 4854 out of 5632 extant terrestrial
mammal species. Of a total of 5632 extant and possibly
extant terrestrial mammals with a known IUCN range
(excluding introduced, vagrant and assisted colonization
ranges), 5592 species occurred more than three times world-
wide, and only 4479 species showed the same scientific
name as in the EltonTraits database (Wilman et al., 2014).
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After checking the nomenclature used by both databases,
4885 mammals in the EltonTraits database have the same
nomenclature as IUCN, but 29 are possibly extinct or lack
confirmed occurrence records in the IUCN (2023), and 2
species with incomplete diet data (Myzopoda aurita and
Mystacina tuberculata), leaving 4854 extant terrestrial mam-
mals considered in this study. We mapped the distribution
of the dietary strategies of the extant terrestrial mammals
with available global range by averaging the sum of the
score values of the first four PCoA axes per species divided
by the species richness within the 10 000 km2 grid cells, as
in previous mapping studies of the global distribution of
mammals (Sastre et al., 2009; Pompa et al., 2011). Only grid
cells with more than 10 species present were considered to
account for potential biases in the availability of taxonomic
spatial data of terrestrial mammals, especially for possibly
extinct, endangered or endemic species with deficient
occurrence data in the IUCN that are excluded from our
dataset (González-Suárez et al., 2012; Rocchini et al., 2023),
which can affect our model predictability on the distribution
of terrestrial mammal species and their dietary strategies. We
used the rasterize() function to obtain the raster of the sum
of the score values of each PCoA axis per grid cell (nlyr= 4)
with more than 10 presences matching the polygons of the
species IUCN ranges and after masking this multilayer raster
with the raster of the species richness per grid cell using the
mask() function, both with the {terra} R package (Hijmans,
2024). We showed the distribution of trophic interactions of
terrestrial mammals across global maps.

First, we used regression tree models to explore the
relationships between climate (using 19 bioclimatic vari-
ables from WorldClim version 2.1 climate data, https://www.
worldclim.org/data/worldclim21.html, last access: 26 April
2024, Fick and Hijmans, 2017; see the list in Table S2
in the Supplement) and the rasterized terrestrial mammal
dietary strategies (first four PCoA axes; see Supplemen-
tary_Data_S2). This step identified the main bioclimatic pre-
dictors explaining the variance in each PCoA axis value and
simplified the relationships between climate and mammal di-
etary strategies. For the regression tree model construction,
we used the rpart() function of the {rpart} R package (Th-
erneau et al., 2013), with the parameter “minsplit= 5000”
(number of cases for branch opening) to limit the number of
branches per tree, generating models that explain variation
at a global scale rather than local oscillations. This simpli-
fication improves our interpretation of the effects of climate
(averaged values of all the bioclimatic variables in the re-
spective grid cell) on the distribution of terrestrial mammal
trophic interactions at the community level (rasterized PCoA
axis score values averaged per grid cell, i.e., sum of the axis
score values per species divided by species richness within
the grid cell).

Second, we programmed four independent generalized lin-
ear models (GLMz’s), each with one of the first four PCoA
axes (rasterized mean score values, i.e., sum of the axis score

values per species divided by species richness within the grid
cell) as the response variable (with normal error distribution
and identity link function), using the same bioclimatic vari-
ables selected in the regression tree models (bio5, bio6, bio12
and bio14 and their respective interactions) to estimate their
effects on the distribution of dietary strategies in mammals,
based solely on climate. GLMz’s were constructed using the
glm() function of the {stats} R package (R Core Team, 2013),
and stepwise selection was applied using the stepAIC() func-
tion of the {MASS} R package (Venables and Ripley, 2002)
to remove non-significant climatic variables considering the
corrected Akaike information criterion (AICc; Burnham and
Anderson, 2004). All analyses were conducted using pack-
ages and functions written in the R language (version 4.2.3;
R Core Team, 2023).

3 Results

The first four principal coordinate (PC) axes explain more
than 90 % of the total accumulated variance and correspond
to four dietary strategies that characterize terrestrial mam-
mal diet space (score values of the first four PC axes ob-
tained by PCoA; Fig. 1, Table S1). PC1 (∼ 50 % of total vari-
ance) separates mammal herbivory interactions (feeding on
plant materials different from seeds, fruits or nectar; positive
values) from mammal invertivory interactions (feeding only
on invertebrates; negative values; Table S1, Axis 1). PC2
(∼ 23 % of total variance) represents the variation in mam-
mal frugivory interactions (feeding on fruits; positive values;
Table S1, Axis 2). PC3 (∼ 11 % of total variance) explains
the variation in mammal granivory interactions (feeding on
seeds; negative values; Table S1, Axis 3). PC4 (∼ 7 % of to-
tal variance) represents the variation in mammal carnivory
interactions (feeding on other mammals and birds; positive
values; Table S1, Axis 4).

Projecting the rasterized four dietary strategies (PCoA
axes) on a global map (World Mollweide ESRI: 54009,
10 000 km2 grid cells), we found geographic patterns in the
distribution of trophic interactions in terrestrial mammals
(Fig. 2). First, herbivory interactions are dominant in north-
ern and desert areas of America, Europe, Africa and Asia,
peaking on the Tibetan Plateau (Axis 1 – positive mean score
values), while invertivory interactions predominate in tropi-
cal and temperate areas of Europe, Africa, South and Central
America, Southeast Asia, the Indo-Malaysian archipelago,
and Oceania (Axis 1 – negative mean score values). Second,
frugivory interactions are mainly found in the tropics (Axis 2
– positive mean score values). Third, mammal granivory pre-
dominates in North America and Europe, including the sub-
tropical zone of Africa, Asia and Oceania (Axis 3 – negative
mean score values). Carnivory interactions stand out in the
Northern Hemisphere, especially on the Tibetan Plateau, as
well as in South America, South Africa and increasing to-
wards the poles (Axis 4 – positive mean score values).
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Figure 1. Histogram plots of the dietary strategies of terrestrial mammals (PCoA axes). Distribution of the number of mammal species per
dietary strategy (score values of PCoA axes per species): Axis 1 (49.94 %, from invertivory to herbivory), Axis 2 (22.70 %, frugivory), Axis 3
(10.90 %, granivory) and Axis 4 (6.56 %, carnivory).

Our regression tree models (Fig. 3) selected the impor-
tant bioclimatic variables explaining mammal dietary strate-
gies to later estimate their effects on the variation in the
mean score values of PCoA axes through GLMz analysis.
Herbivory interactions (Axis 1 – positive mean score val-
ues) were mainly related to absolute minimum temperatures
(bio6) and annual precipitation (bio12), while invertivory in-
teractions (Axis 1 – negative mean score values) were pri-
marily related to the interactions between absolute minimum
temperatures (bio6), annual precipitation (bio12) and precip-
itation of the driest month (bio14). Frugivory (Axis 2 – pos-
itive mean score values) was mainly associated with annual
precipitation (bio12) and its interaction with absolute mini-
mum temperatures (bio6). Granivory interactions (Axis 3 –
negative mean score values) were chiefly related to absolute
minimum temperatures (bio6) and their interaction with ab-
solute maximum temperatures (bio5). Carnivory interactions
(Axis 4 – positive mean score values) were mainly related to
absolute minimum temperatures (bio6), annual precipitation
(bio12) and precipitation of the driest month (bio14), along
with their respective interactions with bio6.

Our GLMz’s relied on the four bioclimatic variables se-
lected by previous regression tree models (see Fig. 3). Cli-
mate explained between ∼ 24 % and 64 % of the variance in
our mammal dietary data from our GLMz’s (see Table 1).
The minimum temperature of the coldest month (bio6), an-
nual precipitation (bio12) and precipitation of the driest
month (bio14) explained ∼ 64 % of the variance in her-

bivory and invertivory interactions (Table 1, Axis 1). Her-
bivory (Axis 1 – positive mean score values) is more common
in areas with lower absolute minimum temperatures (bio6)
and lower precipitation (bio12), while invertivory (Axis 1
– negative mean score values) relates to more humid envi-
ronments (bio12) with less restricted minimum temperatures
(bio6) and lower water scarcity (bio14). Frugivory interac-
tions (Axis 2 – positive mean score values) mainly domi-
nate more humid environments (bio12), decreasing in areas
with lower precipitation (bio12) and less restricted minimum
temperatures (bio6), jointly explaining ∼ 31 % of the vari-
ance in the mean score values of Axis 2 (Table 1). Granivory
interactions (Axis 3 – negative mean score values) mainly
spread in temperate areas with more restricted absolute min-
imum temperatures (bio6) and environments with higher ab-
solute maximum (bio5) and lower absolute minimum (bio6)
temperatures but are less conspicuous in warmer areas with
higher absolute maximum (bio5) and less restricted min-
imum (bio6) temperatures, explaining only ∼ 24 % of the
variance in mean score values of Axis 3 (Table 1). Carnivory
interactions (Axis 4 – positive mean score values) occur more
frequently in cold and dry areas, with lower absolute min-
imum temperatures (bio6) and lower annual precipitation
(bio12), and are less conspicuous in more humid environ-
ments (bio12) with higher absolute minimum temperatures
(bio6) and less water scarcity (bio14), explaining ∼ 63 % of
the variance in the mean score values of Axis 4 (Table 1).

Web Ecol., 24, 71–79, 2024 https://doi.org/10.5194/we-24-71-2024



M. Losada et al.: Geographic distribution of mammal diets 75

Figure 2. Geographical distribution of the main dietary strategies of terrestrial mammals (first four PCoA axes) across the globe (raster
projection World Mollweide ESRI: 54009, grid cells sized 10 000 km2). Axis 1 – positive mean score values (i.e., sum of the axis score
values per species divided by the species richness within the grid cell) indicate herbivory interactions (mammals feeding on plants) and
negative mean score values indicate invertivory interactions (mammals feeding only on invertebrates). Axis 2 – positive mean score values
indicate frugivory interactions (mammals feeding on fruits). Axis 3 – negative mean score values indicate prevalence of granivory interactions
(mammals feeding on seeds). Axis 4 – positive mean score values indicate prevalence of carnivory interactions (mammals feeding on other
mammals and birds).

4 Discussion

Here, we described the dietary strategies followed by terres-
trial mammals across geography, mapped the distribution of
mammal trophic interactions globally and analyzed their re-
lationship to climate. Our results indicate that trophic inter-
actions might influence broad-scale patterns of biodiversity,
complementing interpretations based solely on climate, as
traditionally considered in biogeographical studies (but see
Mendoza and Araújo, 2022). Our research highlights clear
geographic patterns of mammal diets directly linking these
patterns to specific climate variables like temperature and
precipitation. Unlike previous studies, our work provides de-
tailed diet-specific geographic mapping and emphasizes the
significant role of climate-driven food availability in shap-
ing mammal distributions. This new perspective enhances
our understanding of biogeographical patterns by integrating
dietary strategies and climate.

Our findings show that trophic interactions of terrestrial
mammals are geographically distributed across the globe.
Previous work demonstrated how dietary strategies are ge-
ographically distributed at a global scale for birds (Barna-
gaud et al., 2019). Additionally, it has been shown that the

diversity of fruit-eating birds is influenced by the richness of
fruits across the globe (Kissling et al., 2007; Barnagaud et
al., 2019), and the coexistence of large mammal herbivores
is explained by diet specialization (Kartzinel et al., 2015).
Moreover, mammals that feed on fruits are found in warm
and humid tropical environments where fruit is abundant
year-round (Ramos Pereira et al., 2010; Ramos-Robles et
al., 2018). Thus, climate-driven food availability might be
crucial for some dietary strategies, like frugivory. Similarly,
granivory interactions are common in temperate areas and
less conspicuous in desert and semi-arid regions, possibly
due to reduced plant availability in these regions due to cli-
matic restrictions (Hulme and Benkman, 2002). Addition-
ally, carnivore interactions are less widespread, mostly found
in northern areas and well-preserved mammal assemblages
in the Southern Hemisphere, possibly linked to the global
decline in large carnivores due to human pressures such as
hunting and ranching (Ripple et al., 2014).

Herbivory interactions dominate cold and dry regions,
whereas invertivory and frugivory interactions are predom-
inant in tropical (wet and hot) regions. Granivory interac-
tions are predominant in temperate environments, while car-
nivore interactions stand out in colder regions and areas with
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Figure 3. Regression tree model results showing the distribution of the main dietary strategies of terrestrial extant mammals (mean score
values of the first four PCoA axes) in relation to climate (bioclimatic variables from Fick and Hijmans (2017), https://www.worldclim.
org/data/worldclim21.html, last access: 26 April 2024). Only bio5 (maximum temperature of the warmest month, °C), bio6 (minimum
temperature of the coldest month, °C), bio12 (annual precipitation, mm) and bio14 (precipitation of the driest month, mm) explained the
variation in the global distribution of the mean score values of the first four PCoA axes (as the sum of axis score values per species divided
by the species richness within the grid cell), with the percentage of cases explaining the variation in each axis values.

fewer water restrictions, increasing towards the poles. Cli-
mate alone explained between 24 % and 64 % of the vari-
ance in our mammal dietary data. Thus, terrestrial mam-
mal diets show clear geographical patterns that can be par-
tially explained by climate across the globe. The geographi-
cal patterns observed here suggest that climate might affect
the type of food available across bioclimatic regions, poten-
tially driving trophic specialization in more extreme environ-
ments. This opens a dichotomy between plant distributions
(driven by climate and soil) and animal distributions (driven
by trophic interactions), suggesting the need to incorporate
dietary strategies to study biogeographic patterns of animal
diversity. It is becoming increasingly clear that dietary strate-
gies must be taken into account to understand macroecolog-
ical and biogeographical patterns on a global scale (Kissling
et al., 2014; Araújo and Rozenfeld, 2014; Reuter et al., 2023).

Potential biases in the availability of taxonomic spatial
data (IUCN) and species diet data (EltonTraits) used in this

study (González-Suárez et al., 2012; Rocchini et al., 2023)
may constrain our interpretation of global patterns regarding
the distribution of the main dietary strategies of extant terres-
trial mammals predicted by our models. Additionally, phy-
logenetic constraints and evolutionary processes may also
shape the division of diets. In general terms, herbivores are
substantially heavier than omnivores or carnivores (Price
and Hopkins, 2015), and trophic structures of large-mammal
communities are shaped by climate (Mendoza and Araújo,
2019). Thus, the distribution of trophic interactions in the
phylogeny of the mammal diet and the inclusion of life-
history traits, such as body size or body mass, which may
covary with it, should also be considered in future biogeo-
graphical research. In fact, using phylogeny in comparative
studies of life-history traits and dietary strategies would al-
low quantifying their relationships through the lens of evolu-
tionary history. Understanding where species are (their geo-
graphic ranges), what they are (their phylogenetic constraints
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Table 1. Generalized linear model (GLMz) results of the effect of climate (bioclimatic variables extracted from WorldClim version 2.1
climate data and selected by regression tree analyses; see Fig. 3) on the main terrestrial mammal dietary strategies (first four PCoA axes).
The mean score values of the PCoA axes (i.e., sum of axis score values per species divided by the species richness within the 10 000 km2

grid cell) were included as the response variable with normal error distribution and identity link function. Only bio5 (maximum temperature
of the warmest month), bio6 (minimum temperature of the coldest month), bio12 (annual precipitation) and bio14 (precipitation of the driest
month) were included as bioclimatic predictors (with the corresponding interactions) following stepwise selection. Significant effects of
bioclimatic variables on mammal dietary strategies are indicated in bold (p value < 0.001).

Response variable Fixed effects Estimate Standard error Degrees of freedom t value p value
(SE) (df)

Axis 1 (from invertivory bio6 (absolute min T a) −0.048 0.001 13 490 −33.118 < 0.001
to herbivory) bio12 (annual P ) −0.005 0.001 13 490 −5.823 < 0.001
R2
= 0.641 bio14 (driest month P ) 0.069 0.001 13 490 90.403 < 0.001

bio6:bio12 −0.019 0.001 13 490 −17.718 < 0.001
bio6:bio14 −0.026 0.001 13 490 −22.014 < 0.001
bio12:bio14 −0.017 0.001 13 490 −19.458 0.001

Axis 2 (frugivory) bio6 (absolute min T a) 0.039 0.001 13 493 41.840 < 0.001
R2
= 0.313 bio12 (annual P ) −0.011 0.001 13 493 −17.320 < 0.001

bio6:bio12 0.009 0.001 13 493 12.300 < 0.001

Axis 3 (granivory) bio5 (absolute max T a) 0.016 0.000 13 493 48.123 < 0.001
R2
= 0.241 bio6 (absolute min T a) −0.003 0.001 13 493 −5.448 < 0.001

bio5:bio6 0.003 0.000 13 493 9.340 < 0.001

Axis 4 (carnivory) bio6 (absolute min T a) −0.018 0.001 13 491 −23.878 < 0.001
R2
= 0.632 bio12 (annual P ) −0.005 0.000 13 491 −11.162 < 0.001

bio14 (driest month P ) 0.043 0.000 13 491 107.858 < 0.001
bio6:bio12 −0.011 0.001 13 491 −20.286 < 0.001
bio6:bio14 0.004 0.001 13 491 6.023 < 0.001

and phenotypic traits) and what they eat (their dietary strate-
gies) will provide information about their evolutionary path-
ways and potential colonization of new habitats.

5 Conclusions

Mammal dietary strategies exhibit conspicuous geographic
patterns that can be partially explained by climate. Trophic
interactions seem to mediate the distribution of consumer
species (animals) contrary to the distribution of producer
species (plants), which are driven directly by abiotic factors
such as climate and soil (Beauregard and de Blois, 2014;
Chauvier et al., 2021). Climate-driven food availability ap-
pears to filter species co-occurrence at the community level
(White, 2008), and local-scale trophic interactions seem to
scale up to create observed diversity patterns across the globe
(Araújo and Rozenfeld, 2014). The biogeography of dietary
strategies raises interesting questions about where and how
species coexist (Spitz et al., 2014) and may be included in
global change models to enhance our understanding of fac-
tors constraining the distribution of biodiversity.
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