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Life-history traits, which are physical traits or behaviours that affect growth, 

survivorship and reproduction, could play an important role in how well 

organisms respond to environmental change. By looking for trait-based 

responses within groups, we can gain a mechanistic understanding of 

why environmental change might favour or penalize certain species over 

others. We monitored the abundance of at least 154 bee species for 8 con­

secutive years in a subalpine region of the Rocky Mountains to ask 

whether bees respond differently to changes in abiotic conditions based 

on their life-history traits. We found that comb-building cavity nesters and 

larger bodied bees declined in relative abundance with increasing tempera­

tures, while smaller, soil-nesting bees increased. Further, bees with narrower 

diet breadths increased in relative abundance with decreased rainfall. 

Finally, reduced snowpack was associated with reduced relative abundance 

of bees that overwintered as prepupae whereas bees that overwintered as 

adults increased in relative abundance, suggesting that overwintering 

conditions might affect body size, lipid content and overwintering survival. 

Taken together, our results show how climate change may reshape bee 

pollinator communities, with bees with certain traits increasing in abun­

dance and others declining, potentially leading to novel plant-pollinator 

interactions and changes in plant reproduction. 

1. Introduction

Unprecedented global warming is causing species to undergo changes in distri­

bution and abundance [1-3]. These climate change responses can be highly 

variable among species, even within guilds, with some species performing 

better under climate change while other species are declining and becoming 

extirpated [4,5]. Thus, it is difficult to make predictions about how entire com­

munities will shift under a changing climate. However, recent studies suggest 

that an examination of consistent abundance responses within groups based 

on life-history traits can help predict how biodiversity will be affected by cli­

mate change [6,7]. Further, because life-history traits that predict responses to 

environmental change can also relate to traits that determine species' functional 

roles in ecosystems, a trait-based approach may provide insight into how cli­

mate change will affect important ecosystem functions and services, such as 

pollination [8,9]. 
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