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THE IMPORTANCE OF MALE MATE CHOICE IN A MAMMAL WITH TYPICAL SEX ROLES 
 

A PhD project submitted to the NERC Doctoral Training Partnership (Iapetus) 
 

 
A male mandrill grooms the female he is mate-guarding 

 
 
This multi-disciplinary project uses novel mathematical models to explore the evolution of 
behaviour (IAPETUS research theme E1). It addresses NERC’s Behavioural Ecology Research 
Topic, focusing specifically on behavioural strategies used to maximise fitness.  
 
Key questions 

Mating is costly. Animals should, therefore, maximise fitness by showing mate choice for 

high quality mates. A wealth of studies has shown that this is the case for females. However, 

mate choice by males has received far less attention. Moreover, very few studies have 

investigated the fitness benefits of mate choice. The primary goal of this project is to use 

novel statistical approaches and a unique long-term dataset to address the following 

questions: 

1. Do males choose females based on genotype?  

2. Is such choice adaptive (i.e., does it maximise fitness)? 

 

Context 

Darwin laid the foundation for modern studies of sexual selection, identifying two major 

mechanisms: intrasexual competition for access to mates, and intersexual mate choice1. 

Darwin focussed on male contest and female choice, although he recognised other 

possibilities, including male choice1. These distinctive sex roles were subsequently 

reinforced by sex differences in variance in mating success and parental investment, and 

have resulted in a dominant paradigm of undiscriminating, competitive males eagerly 

pursuing passive, but choosy, females2. As a consequence, there is now a wealth of 

accumulated evidence that females choose males for both direct benefits (resources), and 

for indirect (genetic) benefits for their offspring7. In contrast, and despite theoretical 
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reasons to expect males to choose between females where females differ in quality and 

mating investment is costly, far less is known about male mate choice4–6. This is particularly 

true for studies of male choice for indirect benefits, and limits our understanding of the 

mechanisms of sexual selection. 

 

Study system 

Mandrills (Mandrillus sphinx) are a poster-species for the stereotypical view of competitive 

males and female choice. They live in large multi-male, multi-female groups, with intense 

male-male competition, high male reproductive skew and little, or no, paternal care10. 

Traditional theory, therefore, suggests that males should be unlikely to show mate choice. 

However, female mandrills vary in reproductive success11, and male mating effort is costly: 

alpha males attempt to monopolise access to receptive females by mate-guarding them for 

one to several days, during which the guarding male cannot mate-guard other available 

females10. In addition to this opportunity cost, males frequently chase and wrestle with 

rivals, and may receive serious wounds12. Males should, therefore, benefit from varying 

their mating investment in relation to female quality. Indeed, preliminary analysis, based on 

a simple model that fails to account for female cycle status, shows that males prefer to mate 

with high-ranking females13. We do not yet know whether male mandrills, like females6, 

show mate choice for genotype.  

 

Methods 

The student will develop novel statistical approaches to analyse data collected from a large 

population of mandrills in Gabon).  

 

To address Key Question 1, the student will use daily records of female cycle status and 

male mating behaviour to describe how the probability with which a female is mate-

guarded varies in relation to cycle status and how patterns of mate-guarding vary among 

cycles and between females. The nature of the relationship between male sexual interest 

and female cycle status makes standard approaches based on general linear models 

inadequate and requires complex statistical modelling that accounts for the highly non-

linear functional response, correlations among predictor variables and non-independence of 

subsets of the data. Having developed an appropriate model, the student will test whether 

the model fit is improved by incorporating female genotype information, specifically the 

possession of a diverse genotype, particular genotypes, and genetic (dis)similarity between 

the male and female. If these variables improve the fit of the model, this will provide the 

first support for the hypothesis that males allocate mating investment according to female 

genotype. 

 

To address Key Question 2 the student will develop novel models to test the relationship 

between genotype and fitness estimators including survival, reproductive success, and 

repeated measures of body condition and health.  
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Timetable 

Year 1: Initial PhD training and thorough literature review. Training in maximum-likelihood 

and model selection and relevant computer programming skills. Travel to Gabon to 

become familiar with mandrill mating behavior. 

Year 2: Data analysis to address the key questions. The mandrill database provides scope for 

the development of additional research questions based on their initial findings. 

Presentations at national and international conferences and public events. Prepare 

manuscripts for submission to peer-reviewed journals.  

Year 3: the student will finalise data analysis and write their PhD thesis. Presentations at 

national and international conferences and public events. Prepare manuscripts for 

submission to peer-reviewed journals. 
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Supervisors 
This project combines the supervisory expertise of two members of the Behaviour, Ecology 
and Evolution Research Centre (www.dur.ac.uk/beer-centre/): Dr Jo Setchell (Reader in 
Evolutionary Anthropology; https://www.dur.ac.uk/anthropology/staff/academic/?id=5345) 
and Dr Shane Richards (Senior Lecturer in Mathematical Ecology and Statistics; 
https://www.dur.ac.uk/research/directory/staff/?mode=staff&id=2874).  
 
For more information, please contact Jo Setchell (Joanna.setchell@durham.ac.uk). 
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