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Overview 
Understanding how species cope with day-to-day 

environmental challenges is important, not only in 

terms of fundamental evolutionary ecology and 

biogeography, but also for conservation biology and 

predicting the consequences of environmental change. 

Animals deploy a range of species-specific behavioural 

and physiological adaptations in their natural habitat in 

response to varying environmental conditions. To 

understand fully the environmental adaptations of any 

species requires an integrated approach to capture 

their complex intertwining. 

 

Our current understanding of environmental 

adaptations suffers from a number of limitations. 

Firstly, whilst we have considerable knowledge of 

particular environmental adaptations for many species, 

such as mating seasonality and locomotor category, 

our understanding of the interactive functioning of 

combined behavioural and physiological adaptations, is 

limited. Secondly, much of what we know about how 

adaptations function derives from captive studies 

under environmental conditions significantly different 

from naturalistic settings.  Furthermore where field-

derived data are available, particularly for physiological 

measures, these are commonly collected through 

invasive methods, such as trapping or surgically 

implanted data loggers which may limit and 

compromise the data derived. Thirdly, environmental 

data used to analyse species’ adaptations are usually 

average ambient values, rather than measures of the 

actual micro-habitats experienced by individual 

animals (which can be significantly different). Finally, 

we generally know less about the environmental 

adaptations of larger endothermic species compared 

with other taxa. This project will address these issues 

through an intensive field study of an African primate. 

 

 
Fig. 1:  Chacma baboons (Papio ursinus) at Lajuma 

 

Objectives 

The primary objective is to develop integrated models 

for the environmental adaptations of a model species, 

the chacma baboon (Papio ursinus) (Fig. 1). This large-

bodied, highly socially and ecologically flexible 

mammal has a broad geographic distribution, living in 

challenging environments in part of their range. The 

project will explore how chacma baboons optimise 

resource usage, how they cope with major 

environmental stressors and which environmental 

features most test their resilience. 

 

The study group occupies an area with a mesothermal 

climate and topographically complex mosaic of diverse 

habitat types around the unique mist-belt forest of the 
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Soutpansberg Mountains, South Africa (Fig. 2). Two 

key environmental features vary markedly across the 

year and spatially across habitats: climatic factors such 

as temperature and wind speed (average ambient 

values moderated by local factors such as rock face 

aspect, shade and wind breaks to produce 

experienced values) and food availability 

(predominantly fruiting trees). In relation to these 

factors, the project will explore how: i. chacma 

baboons use flexibility in their activity budgets; ii. 

chacma baboons balance their energy intake and 

expenditure; and iii. the physiological resilience of 

chacma baboons is challenged and mediated. Through 

a combination of field-based observational data and 

laboratory analysis of field-derived samples, 

behavioural, ecological and physiological variables will 

be analysed together to develop models of chacma 

baboon environmental adaptation. 

 

The project’s naturalistic, integrated approach will 

contribute towards establishing a template for 

exploring integrated environmental adaptation in 

other species and settings. 

 
Methodology 
 

The student will undertake fieldwork at the 

established field site of the Primate & Predator 

Project, directed by supervisor RH, based at the 

Anthropology Field Station in the Soutpansberg 

Mountains, South Africa. They will collect behavioural 

data on habituated chacma baboons; ecological data 

on the broader habitat and microhabitat usage of the 

baboons; and faecal samples for physiological analysis 

including non-invasive hormone analysis which they 

will carry out in the Endocrine Laboratory, 

Anthropology Department in Durham, co-directed by 

supervisor AM. 

 

Behavioural data 

Using handheld PDAs, plus GPS collars previously 

attached to group individuals, behavioural data 

recording for the study group will include activity 

budgets, social interactions, food intake, ranging 

patterns, microhabitat usage and thermoregulatory 

behaviours (huddling, shivering etc). 

 

Ecological data 

In addition to local weather station data, data loggers 

placed in exemplar microhabitats will enable 

assessment of the climatic factors experienced by 

study group individuals, and the differential between 

ambient and experienced conditions.  Food availability 

will be assessed through phenological data collection, 

and detailed mapping of fruit tree distribution in the 

study group’s range. 

 

 
 

Fig. 2:  Lajuma, Soutpansberg Mountains, South Africa 

 

Physiological data 

Energetic physiological responses to environmental 

factors will be assessed through variation in body 

temperature, metabolic rate and stress responses. 

Body temperature of study group individuals will be 

assessed from faecal measurements calibrated 

following the methods of Jensen et al. (2009). 

Metabolic rate will be indexed through non-invasive, 

faecal assays of thyroid hormone levels, to be 

validated for baboons following Wasser et al. (2010). 

Validated non-invasive faecal assays of glucocorticoid 

levels in baboons will be used to assess physiological 

stress responses. 

 

Analysis – modelling 

GIS spatial analysis and mixed models will be used to 

analyse the combined behavioural, ecological and 

physiological factors affecting activity budgets, energy 

balancing and physiological resilience (following 

MacLarnon et al. 2015) for the study group of chacma 

baboons. 

 
Timeline 
 

This is a 3½ year PhD studentship with a proposed 

start date of October 2018.  

Months 1-9: Initial PhD training, literature review, 

and assessment and analysis of existing data. 

Training in statistical analysis, hormone analysis, GIS 

and modelling. Detailed design of field study 

following site visit with supervisor RH. 

Months 10-22: Observational and ecological field 

study, plus faecal sample collection at Lajuma 

Research Centre, South Africa.  



  

Months 23-27: Laboratory hormone analysis in 

Endocrine Laboaratory, Anthropology Department, 

Durham University 

Months 28-36: Detailed data analysis. Presentations 

at national and international conferences. 

Preparation of manuscripts for submission to peer-

reviewed journals.  

Months 37-42: Finalise writing and completion of 

thesis. 

 
Training & Skills 
 

This project offers a dedicated student the 

opportunity to develop their interests in behavioural 

ecology and ecological physiology.  The project will 

provide training and experience in international field-

work, behavioural observations, ecological data 

collection, non-invasive hormone analysis, use of GIS, 

data management, statistical analysis and modelling. 

The student will also develop generic skills in project 

management, information management, time 

management and written and oral communication. 

 

The supervisors have complementary expertise, and 

the close proximity of Durham and Newcastle 

facilitate interaction and collaborative supervision.  

Through research groups and centres at Durham, 

Newcastle and in South Africa the student will gain 

integration into broad-based research networks. At 

Durham they would join the cross-university 

Behaviour, Ecology & Environment Research Centre 

as well as the Primatology Group, based in the 

Anthropology Department; at Newcastle they would 

join the Centre for Behaviour & Evolution; in South 

Africa they would also join supervisor RH’s Primate & 

Predator Project based at the Anthropology Research 

Station, Lajuma Research Centre. 

 

The three supervisors have complementary expertise 

across the project range: 

 

RH’s main research interests are in the behavioural 

ecology of primates and other large mammals and in 

understanding the decisions animals make about their 

social and reproductive strategies. 

 

AM’s research focuses on using non-invasive hormone 

analyses to tackle behavioural-physiological questions 

about primate ecological, reproductive and stress 

adaptations. She has directed a non-invasive hormone 

lab for 15 years, recently moved to Durham. 

 

DN is a behavioural ecologist with particular interest 

in the impact of environmental exposures over the life 

course on life-course on ageing, health parameters, 

and behavioural strategies. He is based in the Centre 

for Behaviour & Evolution. 
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Further Information 
 

Given the highly competitive nature of these 

studentships it is recommended that candidates get in 

touch informally, sending a copy of their CV, to 

discuss a potential application. Please contact Ann 

MacLarnon and Russell Hill for further information: 

ann.m.maclarnon@durham.ac.uk; 

r.a.hill@durham.ac.uk
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