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Overview 
 

Reintroductions are vital for preserving vertebrate 

species in a time of vast and unprecedented global 

reductions in vertebrate populations (1) (Fig.1).  

 

 
 
Fig 1. Fisher reintroduction (Martes pennanti) in 2015, Washington state, 
USA (image by Mount Rainier National Park, public domain, 
https://commons.wikimedia.org/w/index.php?curid=54855533 ).  

 

Despite substantial financial investment in vertebrate 

reintroductions, results are highly variable and often 

poor (2, 3). Large scale investigations based on 

fundamental ecological principles are essential for 

identifying broad drivers of reintroduction success, 

but are rare within reintroduction biology (4, 5). The 

few systematic studies of reintroduction success focus 

on determinants of post-release establishment (4, 5), 

including situational factors and species characteristics 

(e.g. (2, 3)). However, there are substantial 

anthropogenic biases in the selection of species for 

reintroduction (6). In introduced alien species, 

analogous human preferences have significant knock-

on effects for the success of founder populations (7, 

8), but the human preferences that underpin such 

biases have yet to be directly investigated. 

 

Decisions on how much money, time and effort to 

invest in reintroductions are multifaceted, influenced 

by societal as well as ecological concerns. This is 

evident in taxonomic biases which disproportionately 

favour reintroductions of mammal and bird species 

over other vertebrate groups and invertebrates (6). 

Within mammals and birds, reintroductions are 

further biased towards large and ‘charismatic’ species 

(e.g. felids, falconiformes (6)) and species with 

‘recreational value’ (e.g. game species in ungulates and 

waterfowl (2, 6, 9)). Psychological perceptions of 

species’ ‘value’ also likely contribute to such biases: 

experimental psychological research suggests that 

positive attitudes towards conservation are influenced 

by anthropomorphism and empathy for non-human 

species (e.g. (10)). Understanding the psychological 

basis of reintroduction biases is crucial for developing 

strategies to encourage investment in reintroductions 

of species perceived as ‘non-charismatic’, yet which 

provide vital ecosystem services.  However, research 

in reintroduction biology typically neglects social 

attitudes (5), despite their likely influence on 
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‘introduction effort’: the number of individuals 

released, number of release attempts and number of 

release locations; the most consistent predictors of 

success in both alien (11) reintroduced (2, 3) 

populations.  

 

Using a novel combination of large scale phylogenetic 

comparative methods and experiments on human 

psychological biases, the student will investigate two 

fundamental questions: a) Why is more effort invested 

in reintroductions of some species over others? b) 

What are the knock-on effects of such biases on 

reintroduction success? Phylogenetic comparative 

analyses, based on global datasets, will be used to test 

predictions about general biological, ecological and 

anthropogenic drivers of reintroduction bias and 

success. Human experiments will then directly 

investigate the psychological basis of reintroduction 

biases. We will focus on reintroductions of mammals 

and birds, for which high-quality data and phylogenies 

suitable for comparative analyses are available, and 

due to the strong human interest and significant 

reintroduction biases associated with these groups.  

 
Methodology 
 

Phylogenetic comparative analyses 

 

The student will compile novel global comparative 

datasets of reintroductions for mammals and birds. 

Highly detailed information on the circumstances and 

outcomes of large numbers of recent mammal and 

bird reintroductions are available from the IUCN 

Reintroduction Specialist Group Case Studies (2008-

2016 (12)). These records will be supplemented with 

databases of historical reintroductions (e.g. (13)).  

 

The student will use phylogenetic comparative 

analyses to investigate drivers of success across all 

stages of the ‘reintroduction pathway’ (release, 

establishment and persistence (4)), and of 

(re)introduction effort. Phylogenetic approaches are 

essential for cross-species analyses even of data 

resulting from contemporary human activities such as 

reintroductions, due to the non-independence of 

reintroduction events and relevant species 

characteristics among closely related species (3). 

 

In particular, the student will investigate 

reintroduction biases associated with life history traits 

(e.g. litter size, longevity) and purported measures of 

behavioural flexibility (e.g. relative brain size, sociality), 

using existing literature databases. Life history traits 

are likely of fundamental importance for establishment 

and persistence of reintroduced populations due to 

their influence on population growth (2), as for 

introduced alien species (7), but may also strongly 

influence reintroduction biases. Alien mammal, reptile 

and amphibian species produce numerous offspring 

over a long reproductive lifespan (7), suggesting that 

human preferences favour releasing species with 

highly productive life histories that may breed most 

readily in captivity. Behavioural flexibility may 

influence how well a species can survive in a new 

environment following translocation: the probability of 

success increases with relative brain size in alien birds 

(e.g.(14)). However, apparent behavioural flexibility 

may also drive reintroduction biases, due to enhanced 

human interest in charismatic species perceived to be 

highly intelligent or most behaviourally similar to our 

own species (10).  

 

All analyses of reintroduction success will control for 

introduction effort and other event-level drivers of 

reintroduction success, where data are available, such 

as whether source populations are wild or captive, 

the presence of food provisioning and the presence of 

pre-release behavioural training (2, 4, 5).  

 

The project takes advantage of recent developments 

in phylogenetic comparative analyses with binary 

outcome variables (i.e. reintroduction success vs. 

failure) and incorporating population-level variation 

nested within species, implemented in the R package 

MCMCglmm (15).  

 

Experiments 

 

The student will then use the methods of 

experimental psychology to investigate directly the 

human psychological mechanisms that underpin 

reintroduction biases. Currently, the specific species 

characteristics that influence perception of a species 

as charismatic and most ‘worthy’ of costly 

reintroduction programmes remain unclear. 

Therefore, this project will use human experiments to 

directly investigate psychological factors that underpin 

reintroduction biases, and their potential influence on 

attitudes toward investment in reintroduction 

programmes. Drawing upon insights from 

conservation psychology (16), the student will use 

human psychological experiments to a) investigate 

how species-characteristics (e.g. body size, aesthetic 

characteristics, perceived cognitive or emotional 

sophistication) determine human perceptions of 

‘value’, e.g. ‘charisma’ or ‘relatability’ of species and b) 

to what extent such perceptions influence attitudes 

towards financial investment in reintroduction 

programmes. Further experimental manipulations will 

be used to identify conditions in which these biases 

can be counteracted, such that investment in 

reintroductions of ‘non charismatic’ species is seen as 

worthwhile.  

 

This project also involves a collaboration with Dr 

Isabella Capellini, School of Environmental 

Sciences, Hull University. 
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Timeline 
 

Year 1: Literature review, building comparative 

datasets, learning phylogenetic comparative methods, 

running phylogenetic comparative analyses on 

reintroduction biases, designing experiments. 

Presenting results of first phylogenetic comparative 

analyses at the student and postdoc-focused Easter 

meeting of the Association for the Study for Animal 

Behaviour (2019).   

 

Year 2: Performing phylogenetic comparative 

analyses on reintroduction success, running 

experiments on reintroduction biases, writing and 

submitting first paper based on results of phylogenetic 

comparative analyses. Presenting research at British 

Ecological Society annual conference (Belfast, 

December 2019).  

 

Year 3: Writing and submitting second paper based 

on results of experiments, either further phylogenetic 

comparative projects or experimental projects 

(depending on student’s strengths and interests). 

Presenting research at international conference 

(2020), e.g. Ecological Society of America Annual 

Meeting, International Congress for Conservation 

Biology or International Society for Behavioral 

Ecology Conference.  

 

Year 3.5: finalising results of comparative analyses 

and/or experiments, writing up any further papers, 

writing up thesis.  

 
Training & Skills 
 

The student will benefit from an interdisciplinary 

supervisory team with a diverse set of research skills 

and complementary research interests. 

  

As the primary supervisor, Dr Sally Street provides 

specialised training in up-to-date phylogenetic 

comparative methods, based on extensive experience 

using these methods. Dr Sally Street also provides 

mentoring in the specific research areas relevant to 

the studentship, including anthropogenic drivers of 

success in introduced populations and broadly in 

macroevolution and macroecology, human 

behavioural experiments, life history evolution, and 

evolution of brains, cognition and culture.   

 

The student will benefit from developing excellent 

quantitative skills and proficiency in R statistical 

programming software throughout the project. In 

addition to training from Dr Sally Street, who has 

extensive experience of statistical methods in R, the 

student will develop these skills by attending internal 

R workshops provided by the Durham University 

Centre for Academic, Researcher & Organisation 

Development. Additionally, the student will have the 

opportunity to attend an intensive, advanced R course 

provided by an external body. 

 

Dr Domhnall Jennings provides expertise in the design 

and implementation of cognitive experiments, and in 

the broad area of animal behaviour and cognition. 

Professor Stephen Willis provides expertise in the 

broad area of conservation biology, including the 

influence of global environmental change on species’ 

conservation and in macroecological analytical 

techniques. Dr Isabella Capellini provides expertise in 

drivers of success in introduced alien species, in 

phylogenetic comparative approaches, life history 

evolution, brain evolution and in the broad area of 

macroecology and macroevolution.   
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