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Welcome to the conference  

It is my great pleasure to welcome you to the ‘Future Direction in the Management of 

Small Populations’ conference at the University of Chester! 

Over the course of the day conservationists and ecologists from a diverse range of 

academic and conservation organisations will explore the management of small 

populations and reintroduction of species across a various array of habitats and 

geographic locations. By exploring different management strategies, this conference 

will examine current methodologies and conservation approaches to encourage 

discussion about the future of small population management.   

As you will see, the presentations cover a wide-range of subject areas and as such 

this has produced an exciting programme of sessions.  I am sure that this will make 

for an engaging and stimulating event which will highlight commonalities and create 

collaborations across these areas of research. 

We very much hope that you enjoy the conference.  

 

 

 

 

 

Matt Geary and the conference team  

 

 

 

 

Conference Team: 

Matt Geary, University of Chester  

Achaz von Hardenberg, University of Chester 

Anna Muir, University of Chester 

Kate Peters, University of Chester 

Chrissy Stanley, University of Chester 

Martin Varley, Cheshire Wildlife Trust  
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Schedule of Events – CBK107 

09:00  Welcome & registration  

09:30 Open Conference 

09:45 
Beaver management in Devon 

Mark Elliot 
Devon Wildlife Trust 

10:30 Coffee 

11:00  Reintroduction of the white-faced darter 
dragonfly (Leucorrhinia dubia) to 

Delamere, Cheshire 

Chris Meredith 
Cheshire Wildlife Trust 

11:20 Natterjack toad and sand lizard re-
introduction project at Gronant Dunes 

and Talacre Warren SSSI (1995  - 
2018). 

Mandy Cartwright 
Amphibian and Reptile Conservation 

11:40 
Chasing the dragon: an evaluation of 

the sand lizard (Lacerta agilis) 
reintroduction sites in North Wales 

Stuart Graham 
Shropshire and Staffordshire 
Amphibian and Reptile Group 

 

12:00  Lunch 

13:00 Management of turtle doves in the UK: 

trial plots, parasites and bird feeders 
Jenny Dunn 

University of Lincoln 

13:45 Panel discussion – Missing links in research management 

14:20 Application of genetic techniques for 
the management of the critically 

endangered Grenada dove  
(Leptotila wellsi) 

Kate Peters 
University of Chester 

14:40  Sensitivity of estimating mammal 
density to truncation distance: a 

distance sampling case study using a 
reintroduced mountain hare population, 
Peak District National Park, England. 

Carl Bedson 
Manchester Metropolitan University 

15:00  Coffee 

15:30 The conservation of a small Duke of 
Burgundy population in the North 

Chilterns – combining research and 
management 

Gwen Hitchcock 
Bedfordshire, Cambridgeshire and 

Northamptonshire Wildlife Trust 

15:50 Using integrated population models for 
informing management and 

conservation: the case of Alpine ibex in 
Gran Paradiso National Park 

Achaz von Hardenberg 
University of Chester 

16:10 Bioacoustic techniques for monitoring 
small populations: a case study with 

capercaillie (Tetrao urogallus) 

Carlos Abrahams 
Baker Consultants 

16:30 Non-Invasive Monitoring Of Stress In 
Amphibian Populations In The Field: 

Assessing The Welfare Implications Of 
Different Trapping Methods 

Tessa Smith and Lottie Hosie 
University of Chester 

16:50 Close 
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Speaker Abstracts 
Plenary Speaker    

 

Session One  

1.0 Name Mark Elliot 

Institution  Devon Wildlife Trust 

Title  Beavers in Devon 

Mark Elliott from the Devon Wildlife Trust – will outline the two projects that 
are taking place in Devon, including the first licensed Trial reintroduction of 
beavers into the wild in England on the River Otter. No one is quite sure where 
they came from originally, but numbers have now increased from a single pair 
to around 6 family groups.  Meanwhile in West Devon, DWT have been 
monitoring the impacts of beavers in a 3ha enclosure since 2011. The site has 
been transformed and the University of Exeter have published ground-
breaking research on the impacts on hydrology and water quality of the 
sequence of beaver dams that have been built. 

1.1 Name Chris Meredith 

Institution  Cheshire Wildlife Trust 

Title  Reintroduction of the white-faced darter dragonfly (Leucorrhinia 
dubia) to Delamere, Cheshir 

Reintroduced populations are inherently small, at least for a time, but for how 
long the population remains small depends on a huge number of factors 
specific to that species. In an ‘ideal’ world, with unlimited time and resources, 
a complete understanding of the pressures likely to affect a population would 
be gained before embarking on a reintroduction. However, even following 
IUCN reintroduction guidelines and producing comprehensive feasibility 
studies, risk assessments and species lists before the translocation takes 
place, it is vital to appreciate the role that post-release monitoring plays in 
gaining a deeper understanding of the population and its potential to inform 
effective management. Five years on from the first white-faced darter 
translocations back into Delamere Forest, Cheshire Wildlife Trust are still 
learning about the reintroduced population of white-faced darters, how it is 
evolving, its behaviour and apparent threats. This process of learning about a 
small population is made harder by the difficulty in collecting data, so informed 
guesses, likely impacts and behaviour elsewhere are all essential to base our 
management decisions on. However, with so few remaining English sites for 
the species, drawing comparisons between them can be difficult, from 1 ha 
kettle holes surrounded by pine plantation to an expansive 1000 ha raised bog 
previously drained and cut for peat; the differences between habitats are 
substantial. Such projects need to maintain effective monitoring in difficult 
locations and be able to adapt to changing circumstances, ensuring that 
targets are realistic despite having so little to base them on. A lack of post-
release funding all too often hampers the monitoring of reintroduced 
populations; we show how a simple but effective monitoring plan can be 
delivered using students and volunteers to increase capacity and stimulate 
research into white-faced darters and the reintroduced population. 
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1.2 Name Mandy Cartwright 

Institution  Amphibian and Reptile Conservation (ARC) 

Title  Natterjack Toad and Sand Lizard Re-introduction project at 
Gronant Dunes and Talacre Warren SSSI (1995  - 2018). 

Amphibian and Reptile Conservation, North Wale’s officer, Mandy Cartwright 
will talk about the re-introduction of sand lizards and natterjack toads to 
Gronant Dunes and Talacre Warren SSSI. The talk will provide an outline and 
important information to a successful re-introduction programme. 

1.3 Name Stuart Graham 

Institution  Shropshire and Staffordshire ARG 

Title  Chasing the dragon: an evaluation of the sand lizard (Lacerta 
agilis) reintroduction sites in North Wales 

After years of decline, resulting in the extinction of the sand lizard Lacerta agilis 
in Wales, the species has now been returned to several dune system sites by 
Amphibian and Reptile Conservation (ARC). Dune system habitats are 
becoming an increasingly important habitat type in the UK for L. agilis by 
providing a relatively safe haven for these populations from anthropogenic 
change. In this four-year study, environmental, morphometric and habitat 
composition characteristics were collected for each individual observed across 
three reintroduction sites in Wales. Environmental parameters associated with 
L. agilis observations were analysed and habitat utilisation and connectivity 
modelled for the three sites. This research highlights that, despite the success 
of ARC in reintroducing L. agilis to its former range, the physical presence of 
L. agilis alone, however, does not constitute a successful reintroduction. This 
research established habitat specific environmentally advantageous 
conditions for the detection of L. agilis across dune system sites in North-West 
Wales. Surface temperature, UV, cloud cover and wind speed were identified 
as the most influential detection parameters, with cloud cover and wind speed 
noted as having a negative influence on detection. Across the three research 
sites L. agilis was found to utilise habitats of a similar composition. Habitat and 
site utilisation models indicate that, for mobile dune systems, L. agilis dispersal 
across a site from point(s) of introduction is not of concern. For static or 
eroding dune systems however, large, connected areas of favoured habitats 
are absent and this is of conservation concern. The conservation of L. agilis is 
discussed in the context of future management requirements of these isolated 
populations and targeted mitigatory measures are proposed to improve habitat 
longevity and connectivity, reducing the chance of individual population 
extinction. 
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Plenary Speaker 

 

 

 

 

Panel Discussion  

 

 

 

 

 

 

 

 

 

 

2.1 Name Jenny Dunn and Tony Morris 

Institution  University of Lincoln 

Title  Management of Turtle Doves in the UK: trial plots, parasites 
and supplementary feeding 

The European Turtle Dove Streptopelia turtur is one of Europe’s fastest 
declining bird species. The UK population has declined by 98% since 1970; 
this decline is through to be driven by a reduction in the number of breeding 
attempts per year combined with a dietary shift from arable weed seeds to 
anthropogenic food sources. Here, I will talk about the RSPB’s on-going 
research on the species, and how this research has shaped changes in agri-
environment policy. First, I describe a habitat management trial designed to 
provide a source of seeding arable plants throughout the turtle dove breeding 
season. Second, I describe research determining the spatial scale for 
provisioning of this foraging habitat alongside suitable nesting habitat. Third, I 
discuss on-going dietary change within this species and the implications of this 
dietary change for nestling survival and parasite transmission. Finally, I will 
talk about recent research testing methods for providing supplementary food 
to this species without increasing the risk of parasite transmission. 

2.2 Q&A: Missing links in research management 

Name and Institution Lottie Hosie, University of Chester 

Area of Expertise  Animal Behaviour and Conservation 

Name and Institution Jenny Dunn,  University of Lincoln 

Area of Expertise  Animal Health and Disease 

Name and Institution Martin Varley, Cheshire Wildlife Trust  

Area of Expertise  Director of Conservation 
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2.3 
 
 
 
 
 
 
 
 
 

 

Name Catherine Peters, Anna Muir, Ian McDowall and Howard 
Nelson 

Institution  University of Chester  

Title  Application of genetic techniques for the management of the 
critically endangered Grenada dove (Leptotila wellsi) 

The Grenada dove (Leptotila wellsi) is a critically endangered species endemic 
to the island of Grenada. It exists in three seemingly isolated populations 
across the island. As an endemic on a small island with a small and decreasing 
population size this species is a risk from genetic deterioration. Particular risks 
include inbreeding depression and accelerated loss of genetic diversity 
resulting from ongoing habitat fragmentation and population isolation. This 
poses multiple threats such as diminished reproductive fitness and adaptability 
to environmental change, making it more susceptible to the risk of extinction. 
This is of particular concern given the threats of anthropogenic disturbance, 
alien invasive species and climate change to this species. The phylogenetic 
placement of the Grenada Dove among Columbidae is currently unknown. We 
conducted a genetic assessment from non-invasively collected feather 
samples from two sites to determine whether there was evidence of genetic 
connectivity or isolation between these populations. A partial region of 
cytochrome b (cyt b) gene was used to predict the phylogenetic placement of 
the Grenada dove within the genus Leptotila on the basis of analysis of partial 
regions of mtDNA sequences. A Joining Network based on the variable 
nucleotide positions identify two nucleotide substitutions. We suggest a long 
term genetic monitoring programme for each of the existing populations to 
measure genetic diversity and connectivity across the three known 
populations. 
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2.4 Name Carl Bedson, Phil Wheeler, Neil Reid, Edwin Harris and Huw 
Lloyd 

Institution  Manchester Metropolitan University 

Title  Sensitivity of estimating mammal density to truncation distance: 
a Distance Sampling case study using a reintroduced Mountain 
Hare population, Peak District National Park, England. 

The future management of threatened UK mammal populations will require 
robust estimates of density and population size that will form the basis of 
population recovery goals adopted within UK Biodiversity Action Plans. 
Distance Sampling is one of the most widely used techniques but several 
challenges remain for using these techniques for small protected area 
mammal populations, particularly for species occupying remoter habitats that 
exhibit cryptic behaviour, that are often encountered either as individuals or as 
clusters or may flush easily. Here we investigate some of these issues by 
reanalysing data from the 2003 Mountain Hare surveys in the Peak District 
National Park, and compare these with new data from 2017 to assess some 
of the field and analytical considerations that may impact the reliability of 
density estimates, in particular gauging the impact of data truncation. Density 
estimates from 2017 varied from 9 to 30 individuals per km2 with the sharpest 
increase in density following 80m truncation.  Density estimates from 2003 
based on ‘sighted only’ records varied from 5.8 individuals per km2 with no 
truncation, to 7.1 individuals per km2 at an extreme of 20m truncation distance. 
χ² Goodness of Fit tests showed marked fluctuations across all levels of 
truncation distances and were only significant at truncation distances of 280m, 
120m and 100m. In contrast, for ‘flushed’ hares, there was a significantly wider 
range of density estimates, from 23 individuals per km2 with no truncation, up 
to 59 individuals per km2 with truncation at 40m. Observations of ‘flushed’ 
hares generally occurred over much shorter distances so truncation effects up 
to 80m were largely artificial. We utilise these findings to make practical 
recommendations for improvements to survey design for Mountain Hares and, 
for much broader recommendations for assessing reliability of density 
estimates for these and other threatened mammals. 
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3.1 Name Gwen Hitchcock and Matt Hayes 

Institution  Bedfordshire, Cambridgeshire and Northamptonshire Wildlife 
Trust 

Title  The conservation of a small Duke of Burgundy population in 
the North Chilterns – combining research and management 

The Duke of Burgundy butterfly Hamearis lucina, Europes only representative 

of the ‘metalmark’ family, is a species under threat. It has undergone 

considerable range contractions across the whole of Europe. In the UK it is 

now only found at 70 sites and most of these colonies consisting of fewer than 

50 adults during peak flight season. Despite its endangered status and unique 

nature, the Duke of Burgundy butterfly is very understudied and what research 

has been done indicated it has very exacting habitat requirements.  These 

facts, coupled with the fact that the Duke of Burgundy’s poor dispersal ability, 

means that many colonies are under threat of permanent extinction, with 

dispersal between sites and recolonization becoming increasingly difficult.  

At Totternhoe nature reserve in Bedfordshire detailed research into the habitat 

preference of the larvae and adult butterflies has been carried out, including 

identification of habitat attributes associated with long-standing abundance 

hotspots and detailed investigation of habitat features and microclimate 

associated with oviposition. Both life stages are dependent on sheltered 

environments, but differences in other preferences, such as aspect and slope, 

were identified. These differences in habitat requirements show that tailored 

management is needed for each life stage of the Duke of Burgundy and that 

adult butterflies require careful consideration in order to maintain stable 

reproductive populations, which may not be achieved by managing for larvae 

alone. Recommendations from this research have been fed directly back into 

the management plans for the nature reserve improving existing habitat 

features and creating new ones.  
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3.2 
 
 
 
 
 
 
 
 
 

Name Achaz von Hardenberg, Rachel McCrea, Bruno Bassano, 
Alice Brambilla, Luigi Ranghetti, Stefano Grignolio, Antonello 
Provenzale, Byron Morgan 

Institution  University of Chester 

Title  Using Integrated population models for informing  management 
and conservation: the case of Alpine ibex in Gran Paradiso 
National Park 

The Alpine ibex population in Gran Paradiso National Park (Northwestern 
Italian Alps) has suffered a dramatic decline over the last 20 years. Previous 
models, based on total count data, available since 1956, identified density 
dependence and winter snow cover as the main drivers of the population 
dynamics until it reached its peak in 1993, but were unable to predict the 
subsequent decline. The population fall-off is associated with a strong decline 
in kid survival which passed from an average of 0.58 (rate of kids which reach 
the yearling stage in 1981-1990) to an average of 0.35 in the last 10 years. 
Two main hypotheses have been proposed to explain this decline: 1) Ageing 
of the population: in ungulates older females are known to have lower fertility 
and produce less viable kids; 2) Mismatch between trophic and breeding 
phenology due to climate change. Here we demonstrate the usefulness of the 
integrated population modelling approach to explore the temporal variability in 
demographic parameters and modifications in the age structure in age 
structured populations. We combine a state-space model of total population 
counts with capture-mark-resight, kid survival, and fecundity data collected 
over the last 25 years on individually tagged Alpine ibex. This approach 
permitted us to reconstruct age specific survival trajectories for years for which 
we have only count data available, get more accurate estimates of vital rates 
and contribute to disentangling the possible causes of the population decline. 
We modelled the effect of different biotic and abiotic covariates (e.g. snow 
cover, density, protein content of alpine grasslands) in accordance with 
previous results and with the specific aim to compare the fit of models in 
accordance with our initial alternative hypotheses. The estimates of the finally 
accepted best fitting model appear to have an excellent fit with the observed 
yearly counts. The integrated population model, including life history 
information from individually tagged subjects and specifically modelling the 
variation in age structure of the population, appears thus to describe well the 
dynamic of the Gran Paradiso Alpine ibex population. The integrated 
population modelling approach used in this study, was able to disentangle the 
relative contribution of intrinsic and extrinsic factors on the population 
dynamics of Alpine ibex in the Gran Paradiso National Park and our results 
suggest a combined effect of the anticipation of spring on kid survival and of 
population ageing on female productivity. 
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Name Carlos Abrahams 

Institution  Baker Consultants 

Title  Bioacoustic techniques for monitoring small populations: a 
case study with capercaillie (Tetrao urogallus). 

Survey and monitoring of species with small population 
s is often difficult using traditional techniques, due to factors such as low 
population densities and difficult to access sampling sites. Such factors may 
limit the amount and quality of data recorded, even with substantial survey 
effort. One potential solution to this type of issue is the use of acoustic 
recording using automated detectors. This Ȍ bioacoustics ȍ approach is a 
rapidly developing tool for ecological research, but still requires testing across 
a variety of taxa and recording environments. We used unattended recording 
devices and semi-automated call classification software to record and analyse 
the display calls of capercaillie at three known lek sites in Scotland over a two 
week period. This species is rare, dispersed and declining in Scotland – and 
possibly heading for its second extinction in Britain. Our study showed that 
capercaillie calls could be successfully and rapidly identified within the audio 
dataset that included the vocalizations of other bird species and environmental 
noise. The number of such calls counted could also be used to gain an index 
of lek activity and local population size. As well as providing data in its own 
right, the information gained using the bioacoustics approach can be used to 
improve the methods of traditional lek surveys. Following further testing 
alongside traditional counting methods, it could offer a significant new 
approach towards more effective monitoring of local population levels for 
capercaillie and other species of conservation concern.   
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List of delegates 

3.3 Name Tessa Smith, Andrew Holmes, Chris Emmans, David O’Brien 
and Lottie Hosie 

Institution  University of Chester 

Title  Non-invasive monitoring of Amphibians in the field: Trialling 
novel methods. 

We have recently developed non-invasive methods for quantifying 
glucocorticoids in the housing water of amphibians in captivity.   We have 
successfully adapted this methodology for use in the field to quantify 
corticosterone levels in three species of newts (n = 42) living in three natural 
ponds in the UK.  We tested the hypotheses that there would be no differences 
in corticosterone levels across study site (n = 3), sex, species (great crested 
newts, Triturus cristatus n = 6, smooth newts, Lissotriton vulgaris n = 12, 
palmate newts, Lissotriton helveticus n = 24), and two types of traps: bottle 
traps (routinely used to catch newts) and minnow mesh traps that were being 
piloted for use with newts. Corticosterone levels were comparable across the 
three sites.  Great crested newts had higher corticosterone titres than smooth 
or palmate newts.  For palmate and smooth newts, a sex by treatment 
interaction revealed higher corticosterone titres for females (but not males) 
caught in the mesh trap than those caught in the bottle trap.   The study 
confirms that our lab based methods were sensitive enough to detect 
biologically meaningful differences in corticosterone in a field based study and 
point to possible welfare implications of routinely used conservation 
interventions on amphibians. In mammals at least, and possibly amphibians, 
challenges remain in interpreting glucocorticoid levels in isolation.  Future work 
might focus on developing additional field based, welfare assessment tools to 
use alongside glucocorticoid measures to aid their interpretation. 
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