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Biotic interactions mediate patterns of 
herbivore diversity in the Arctic
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We found broad support for species-energy 
hypothesis and the role of biotic interactions

Our results highlight...

The importance of considering adjacent trophic levels when 
investigating patterns of herbivore diversity in the Arctic

The need to include biotic interactions to 
study the functioning of changing tundra 

ecosystems

Biotic interactions, with either higher or lower trophic 
levels or both, can drive patterns of species richness 

at a biome-wide scale

Ongoing environmental changes in the Arctic are most likely 
to affect the distribution of herbivore diversity through impacts on 

primary productivity and changes in predator communities
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Vertebrate herbivores exert a strong trophic 
influence in terrestrial Arctic ecosystems

distribution maps of 73 species of 
vertebrate herbivores occurring in the 

Arctic: 20 species of birds and 53 
species of mammals

The diversity of herbivores is expected to 
influence the outcomes of plant-herbivore 

interactions

But, what drives these patterns?
Higher energy availability, either 
through the amount entering the 

system or through productivity allows 
more species to coexist

Environmental heterogeneity 
increases the number of available 
niches for different species to 

coexist and interact

Interactions with lower (plants) and 
higher trophic levels (predators) can 

increase or reduce herbivore diversity, 
but their role at biome-wide scales is 

not fully recognized 

Colonization, dispersal limitation and 
evolutionary effects are likely to 
play a role on patterns of species 

richness

We tested 8 
variables 

representing the 
most relevant 
hypotheses to 

explain patterns of 
species richness

Generalized Least Square models + spatial structure (exponential variance-covariance 
structure) + residual regression to statistically separate the effects of variables. 

Model averaging to assess relative importance of each variable

Soil variables can drive 
species richness of 

plants, and thus of their 
consumers

edaphic factors

bird richness peaked 
near the coast and 

mammal richness inland

herbivore species richness 
was positively related to 

plant productivity 
(measured with Normalized 

Difference Vegetation 
Index) and to the species 
richness of predators
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