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Project Highlights:  

 Extensive fieldwork on wild chimpanzees in 
Africa and captive chimpanzees in the UK 

 Direct impact that will contribute to 
improving the welfare of captive chimpanzees 

 Multidisciplinary research programme with 
leading behavioural ecologists and anatomists  
in the UK and USA, and close contact with 
industry partners. 

 
Overview (including 1 high quality image or figure):  
Zoo-housed great apes tend to live into older age 
more often than conspecifics in the wild because of 
constant provision of food; reduced predation and the 
availability of medical care. Zoos must therefore 
provide care for an increasing population of elderly 
individuals. However, great apes are large-bodied, 
long-lived, intelligent and arboreal species, which 
creates complex needs for their captive management.  
Historically, captive great apes have been prone to 
sedentism, which can cause their muscles and bones 
to be fundamentally different to those of wild 
animals. Over time, this can reduce their mobility and 
potential for locomotion and can predispose them to  
musculoskeletal disease. These problems are likely to 
be exacerbated in elderly individuals.  
 
There is a clear need for evidence on how wild, elderly 
apes move around and interact with their habitats, in 
comparison with younger individuals, to help zoos 
create captive management plans for elderly 
individuals that address their specific welfare needs. 

However, very little is known about the locomotor 
ecology or manipulative skills of elderly apes in the 
wild, because most studies have focused on active 
young adults or the ontogeny of locomotion and  
manipulation.  While there is substantial research 
showing a decline in locomotor ability and fine motor 
skills with age in humans, little is known about such 
effects in other great apes. Furthermore, such 
problems are likely to be exacerbated by conditions 
such as arthritis. 
 

 
Figure 1. An elderly chimpanzee at Twycross Zoo. 
 
This studentship will focus on chimpanzees (Pan 
troglodytes sp.)  as a model great ape because there 
are twice as many chimpanzees housed in captivity 
across the world than any other great ape species 
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(International Species Information System). The 
studentship has two primary aims: 1) to study the 
physical interactions between wild elderly 
chimpanzees and their habitats to guide the design of 
captive enclosures that can cater for the locomotor 
needs of elderly chimpanzees and 2) to carry out a 
skeletal analysis of common musculoskeletal 
problems experienced by older captive chimps, 
including determination of age of onset, to better 
understand their physical welfare requirements. 
 

Methodology:  
An individual is classified as ‘ l  rly’ once that 
individual reaches an age which is 75% of that sp c  s’ 
mean longevity in the wild. Thus captive chimpanzees 
are considered elderly when they are 40 years and 
above. 
 
The studentship will generate 2 primary datasets, 
using established techniques: 
 

1) A locomotor ecology dataset on posture and 
locomotion; the properties of the supports 
selected for weight beaing (e.g. diameter, type 
angle), and  the manipulative skills of wild 
eldery chimpanzees at one or more sites in 
Africa (after  Hunt et al., 1996; Thorpe and 
Crompton, 2006). The manipulation dataset 
will focus on complex manipulative skills, such 
as bimanual manipulation where the hands 
play differentiated roles in a task, as these are  
important in tool use and other kinds of 
extractive foraging used in the wild.  
 

2) A dataset on skeletal pathology from skeletal 
(and, if appropriate, radiological) collections, 
with particular focus on patterns of 
osteoarthritis. 

 
Training and skills:  
CENTA students are required to complete 45 days 
training throughout their PhD including a 10 day 
placement. In the first year, students will be trained as 
a single cohort on environmental science, research 
methods and core skills. Throughout the PhD, training 
will progress from core skills sets to master classes 
specific to the student's projects and themes.   

The broad skills of the investigators will expose the 
student to a wide range of disciplines and techniques. 
Training in the specialist methodologies required for 
the collection of behavioural ecology data under field 
and captive conditions will be provided by Thorpe, 
Hunt and Chappell: Thorpe and Hunt will provide 
training in sampling and recording of ape locomotor 
ecology and Chappell will provide training in the 
recording of manipulatory behaviours. Roberts will 

provide training in osteological analysis, including 
identification of pathology in skeletal material. The 
student will also receive additional training in the 
statistical techniques required for this project (e.g. 
log-linear modelling and GLM) by all supervisors. 

 
Partners and collaboration (including CASE):  
The CASE partner will be Twycross Zoo.  This builds on 
an existing NERC-funded Innovation Project 
partnership between the researchers and Twycross 
Zoo in which we are working to develop a paradigm 
change in the way captive apes are housed to elicit 
wild-type behavioural profiles. This studentship will 
enhance the productivity of that project and ensure 
the impact of our research is delivered to key user-
groups. Further the University of Birmingham and 
Twycross Zoo are developing an Institutional Strategic 
Partnership, so the studentship is aligned with 
University-level Research Priorities.  
 

Possible timeline: 
Year 1:  

1) A literature review to collate what is known 
about the locomotor ecology and 
manipulative skills of adult chimpanzees, and 
musculoskeletal diseases (in particular 
osteoarthritis and associated aging/ 
degenerative conditions), in both wild and 
captive settings, to inform study hypotheses, 
experimental design, and analyses.  

2) Collection of behavioural ecological data 
(focusing on locomotion and manipulation) on 
young and elderly captive chimpanzees at a 
range of zoos in the UK. This will provide 
training in observational skills and data 
collection and provide a broad dataset for 
comparison to wild data.  

3) Apply for field permits.  
4) We anticipate the student will start the field 

study towards the end of 1st year. 
 
Year 2:  

1) The majority of the 2nd year will comprise the 
field study of locomotion, support use and 
manipulatory skills of elderly wild 
chimpanzees.   

2) Identification of the location of skeletal 
samples and completion of permission 
permits.  

3) Some skeletal data collection. 
 
Year 3:  

1) Completion of skeletal data collection.  
2) Data analysis and integration.  
3) Outreach activities including talks to 

staff/annual members (where relevant) of 
host zoos.  



                                                                                                                            

 

4) Writing articles for publication and thesis. 
 

Further reading: 
Hayashi, M. & Matsuzawa, T. 2003. Cognitive 

development in object manipulation by infant 
chimpanzees. Anim Cogn, 6, 225–233. 

Hunt KD (1991) Positional behavior in the 
Hominoidea. Int J Primatol 12:95–118. 

Hunt KD (1992) Positional behavior of Pan troglodytes 
in the Mahale Mountains and Gombe Stream 
National Parks, Tanzania. Am J Phys Anthropol 
87:83–105. 

Pruetz, J. & McGrew, W. C. 2001. What does a 
chimpanzee need? Using natural behavior to guide 
the care and management of captive populations. 
The Care and Management ofCaptive Chimpanzees  
Ed. Brent. L. Special Topics in Primatology 2:16-37. 

Seidler, R. D., Bernard, J. A., Burutolu, T. B., Fling, B. 
W., Gordon, M. T., Gwin, J. T., et al. (2010). Motor 
control and aging: Links to age-related brain 
structural, functional, and biochemical effects. 
Neuroscience and Biobehavioral Reviews, 34(5), 
721–733. 

Thorpe SKS, Crompton RH (2005) Locomotor ecology 
of wild orangutans (Pongo pygmaeus abelii) in the 
Gunung Leuser ecosystem, Sumatra, Indonesia: A 
multivariate analysis using log-linear modelling. 
Am J Phys Anthropol 127:58 –78. 

Thorpe SKS, Crompton RH (2006) Orangutan 
positional behavior and the nature of arboreal 
locomotion in Hominoidea. Am J Phys Anthropol 
131:384 – 401. 

Thorpe SKS, Crompton RH, Alexander RM (2007) 
Orangutans use compliant branches to lower the 
energetic cost of locomotion. Biol Lett 3:253–256. 

Thorpe SKS, Holder R, Crompton RH (2007) Origin of 
human bipedalism as an adaptation for locomotion 
on flexible branches. Science 316:1328 –1331. 

 
Further details: 
We expect candidates to have a Merit or Distinction at 
MSc level in a relevant subject.  Experience of 
collecting behavioural data on primates under field 
conditions would also be an advantage. 
 
For further details please contact: 
 
Dr Susannah Thorpe, School of Biosciences, University 
of Birmingham, Birmingham B15 2TT. Tel: 0121 414 
5040. Email: S.K.Thorpe@bham.ac.uk



                                                                                                                            

 

 


