
Conclusions
Red-tailed monkeys…
• rely heavily on a subset of ripe fruit, despite intense 

feeding competition from larger species; and 
• Exhibit higher-than-expected energy gains in 

seasons when they face both competitive and 
thermoregulatory challenges.

Our ongoing analyses seek to separate the effects of different
aspects of thermoregulatory challenges (heat stress vs. cold
stress) and food abundance.

We also seek to understand why groups R2 and R5 often exhibit
dramatically higher energy gains than neighboring groups,
despite facing the same social and ecological challenges.

Introduction
Does competition from larger-bodied species 
weaken the relationship between food 
availability and energy gain in a small-bodied 
primate? 
Variable access to food determines a host of primate life traits
including mating and reproductive parameters (Emery Thompson
et al. 2012), social relationships (van Schaik 1989), and group
composition and size(Isbell 1991).

Though it plays a central role in animal behavior and ecology,
techniques for measuring food availability and intake are both
limited and error-prone. The nutritional value of food items is highly
variable across space and time (Houle et al. 2014; Worman and
Chapman 2005), which renders consumption-based estimates
unreliable. Competition from other species reduces overall food
abundance (Houle et al. 2006), which may explain why botanical
estimates of food quantity often fail to correspond with changes in
population size (Chapman et al. 2017).

A more direct means of measuring energetic gains is through
biomarker assays – in particular, urinary C-peptide, a by-product
of insulin metabolism: it indicates both energy balance (EB – the
difference between energy inputs from food, and outputs due to
energy expenditure) and energy status (fat stores; Emery
Thompson 2017; Emery Thompson and Knott 2008, Emery
Thompson et al. 2009, Girard-Buttoz et al. 2011).
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Methods
We measured urinary C-peptide levels in six groups of red-tailed
monkeys (Cercopithecus ascanius) at the Ngogo site in Kibale
National Park, Uganda from 2012 to 2015.

We compared these C-peptide levels against food availability,
calculated from a monthly phenology census of the 38 most
important chimpanzee foods; these food scores were divided
into ripe vs. unripe and important-for-redtails vs. unimportant
categories. As food abundance increased, so too did
competition from chimpanzees.

We also compared C-peptide levels across seasons with the
expectation that the long rainy season (with cold, wet nights)
would present the most significant thermoregulatory challenge
for red-tailed monkeys.
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