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Based on the assumption that an organism may be evolutionarily 

optimized to be best suited for its environment, the reduction or loss of 

one sensory system may correspond with an increase in another sensory 

organ due to energetic limitations.  Ants represent an ideal system for 

testing this idea – species range from subterranean dwellers with no eyes 

and large antennae, to arboreal predators with massive eyes and 

comparatively small antennae. Given the high level of variation among ant 

species, collecting measurements that correlate with sensory investment 

can provide a deeper understanding of morphological patterns in 

evolution. We find, when we account for phylogenetic relatedness of data 

points, there is no relationship between visual (eyes) and tactile/chemical 

sensory systems (antennae). 

Abstract & Background

Methods

Discussion

When accounting for phylogeny, we find no relationship

between eye and antenna investment. There is a statistically 

significant relationship between eye size and eye resolution (facet 

number) and antenna volume, but not after we renormalized the 

dataset according to phylogenetic relationships. This means that 

even though there is an apparent trade-off with investment in 

visual versus tactile or chemical sensory organs, this is a product 

of the shared ancestry of similar species. Our results highlight the 

importance of empirically testing intuitive hypotheses. Future work 

will include more species and measurements, as well as 

additional statistical analyses.
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Sixteen trait measurements were obtained for 148 species representing 

65 genera from pointed specimens in the lab (from Australia, Ghana, 

Guyana, Mozambique, Malaysia, USA). Trait averages were calculated

for all genera. Because size is highly variable in ants, measurements of 

sensory-linked traits were scaled proportionally using head length and 

width. The data were then analyzed in R through linear regressions in 

order to explore the relationships that exist between sensory systems. 

Because species are not statistically independent from one another, we 

adjusted results based on evolutionary relationships. Data adjustment 

was based on a molecular-based phylogeny 2 from a previous study and 

Phylogenetic Independent Contrasts 3.

Example measurements: head length, head width, eye length & width, eye facet size, scape 

length, flagellum length, apex of flagellum area and width, antenna volume, etc

Before Accounting for Phylogeny

After Accounting for Phylogeny

p=0.02233

p=0.2054

p=0.01541

p=0.2393

Fig. 2 Each datapoint represents a single genus. (A) Relationship between eye area 

and antenna volume (B) shows the same relationship, after phylogenetic independent 

contrasts (C) relationship between number of facets in the eye and antenna volume 

(D) shows the same relationship, after phylogenetic independent contrasts. 
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Fig. 1 Simplified head illustrations representing diversity in ant sensory systems. 

Antennae in orange correspond with chemical and tactile sensory. Eyes in blue are 

representative of visual input. Genera not to same scale. 

Objective

Do trade-offs occur between sensory organs across ants, or does 

the variation that exists among different species represent 

‘spandrels’ not linked to investment tradeoffs?1
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