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SESSION 1 

 

Can artificial den boxes boost pine marten populations in commercial forests? 

 

Johnny D.S. Birks¹, John W. Martin², Lizzie Croose³, Catherine O’Reilly4 and Gareth Ventress5 

 

¹Swift Ecology, Fartown Barn, Pensax, Abberley, Worcs WR6 6AE, UK 

²Myotismart, Horncop Bungalow, Heversham, Milnthorpe, LA7 7EB, UK 

³Vincent Wildlife Trust, 3 & 4 Bronsil Courtyard, Eastnor, Ledbury, HR8 1EP, UK 
4Waterford Institute of Technology, Waterford, Cork Road, Waterford, Republic of Ireland 
5Forest Enterprise Scotland, Creebridge, Newton Stewart, DG8 6AJ, UK  

E-mail: johnny.birks@swiftecology.co.uk  

 

A long-running study in Galloway Forest Park in south-west Scotland has shown that pine 

martens readily use artificial, tree-mounted den boxes for resting and breeding in commercial 

conifer plantations where natural, elevated arboreal cavities are scarce or absent. This study 

revealed >90% occupancy by pine martens of 50 Galloway Lite den boxes over a three-year 

period (2014 – 2017) in a 10,000 ha block of conifer plantations.  In the same area of forest, 

two non-invasive population estimates - based on genotyping samples collected from hair 

tubes and scat surveys - indicated an increase in the number of pine martens genotyped from 

15 in 2014 to 25 in 2017. We consider the evidence that this substantial increase in the pine 

marten population was a consequence of the den box installation, or whether other factors 

were involved. 
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Temporal patterns of wildlife roadkill on UK roads 

 

Amy L. W. Schwartz, Robert J. Thomas, Elizabeth Chadwick, Sarah E. Perkins 
 

Cardiff School of Biosciences, The Sir Martin Evans Building, Museum Avenue, Cardiff, CF10 

3AX 

Email: WilliamsSchwartzAL@cardiff.ac.uk  

 

Wildlife-vehicle collisions are a major cause of mortality of several species of wild mammals 

in the UK. The traits of some species may make them intrinsically more vulnerable to 

becoming victims of wildlife-vehicle collisions, and any given species may be more likely to 

become a victim of a wildlife-vehicle collision at a particular time of year. These intra-year 

variations are driven by seasonal changes in behaviour, for example periods of increased 

foraging activity, searching for mates, or juvenile dispersal. We discuss the behavioural, 

ecological and anthropogenic factors driving this variation in species vulnerability and the 

implications of roadkill as food for scavengers. The net effect of the different seasonal 

patterns of roadkill mortality for different taxa is a relatively stable biomass of roadkill 

available to scavengers at different times of year. Thus, by switching between scavenging on 

different taxa, scavengers may be able to obtain an abundant and reliable source of food year-

round. 

 

The adaptive management of British deer 

 

Suzanne Richardson1,2*, Aileen Mill3, Darryl Davis4, David Jam2, Alastair Ward1,5 

 
1School of Environmental Sciences, University of Hull, Cottingham Road, Hull, HU6 7RX. 
2The Deer Initiative, The Carriage House, Brynkinalt Business Centre, Chirk LL14 5NS, UK.  
3Modelling Suite, School of Biology, University of Newcastle, Newcastle-Upon-Tyne, NE1 

7RU, UK. 
4School of Engineering and Computer Science, University of Hull, Cottingham Road, Hull, 

HU6 7RX, UK. 
5Animal and Plant Health Agency, The National Agri-food Innovation Campus, Sand Hutton, 

York YO41 1LZ, UK.  
*Email: S.Richardson2@hull.ac.uk  

 

Deer populations have increased dramatically over the last few decades in Britain, causing 

negative impacts on agricultural and woodland, including many protected sites. For this 

reason, deer populations are controlled, yet methods often lack a scientific basis. We 

modeled the population dynamics of five species of British deer on two of the largest 

landholdings in Britain over a 25 year period. We found that, in contrast to the national trend, 

populations on the Ministry of Defence and Forestry Commission England estates are in 
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decline, suggesting that populations are interacting as sources and sinks. Therefore effective 

management needs to be agreed and conducted at a landscape-scale. We describe a website-

based decision support tool that sits within an adaptive management framework, which we 

have designed to promote the landscape-scale adaptive management of British deer. 

SESSION 2 

 

Population status and management of wildcats in Scotland 

 

Roo Campbell 

 

Scottish Wildcat Action, Scottish Natural Heritage, Inverness, UK 

E-mail: Roo.Campbell@scottishwildcataction.org 

 

The Scottish wildcat Felis silvestris is threatened with extinction, with the main threats 

including introgressive hybridisation with the domestic cat Felis catus and accidental killing 

during predator control.  Because wildcats and their hybrids are difficult to distinguish from 

each other, one of the main problems is knowing just how many wildcats remain and where. 

Members of the Scottish Wildcat Action partnership have been using camera traps to monitor 

wildcats since 2009 which have yielded a much better understanding of the population status 

of wildcats in Scotland over this time.  Despite this technology, questions remain over the 

numbers of wildcats, in part because different pelage thresholds have been used over the 

course of the work.  Various numbers have been put forward which we review. We discuss 

the progress on conserving wildcats in the wild in Scotland to date, methods used and lessons 

learned. 

 

Better the ferals you know: practicalities of TNVR as a tool for wildcat conservation 

 

Keri Langridge 

 

Scottish Natural Heritage, Great Glen House, Inverness IV3 8NW. 

In Scotland the wildcat has undergone a process of introgressive hybridisation with the 

domestic cat. Feral domestic cats and hybrids with significant domestic cat ancestry pose a 

risk to our remaining Scottish ‘wildcats’ though continuing genetic introgression and disease 

transmission. Scottish Wildcat Action (SWA) conducts large-scale Trap-Neuter-Vaccinate-

Return (TNVR) of feral domestic cats (and low-scoring hybrids) in designated Wildcat Priority 

Areas. Although TNVR is used worldwide as a generic method of feral cat control, in this 

context TNVR is being used specifically as a tool for wildcat conservation. During the past 

four years, SWA Project Staff and volunteers have carried out TNVR in all manner of 

locations and circumstances, learning lessons and honing our methods as we go. We 

present case studies from the field to illustrate the trials and tribulations, the challenges and 

successes of TNVR on the ground, with advice for those looking to implement TNVR in the 



future. Finally, we discuss some of the additional considerations in trapping ‘wildcats’ for 

blood sampling and GPS collaring. 

 

 

The Scottish wildcat: Past perceptions and future conservation 

 

Andrew C. Kitchener¹ & Martin Gaywood² 

 

¹Department of Natural Sciences, National Museums Scotland, Chambers Street, Edinburgh 

EH1 1JF 

²Scottish Natural Heritage, Great Glen House, Leachkin Road, 

Inverness IV3 8NW 

E-mail: a.kitchener@nms.ac.uk 

 

There are different perceptions of the wildcat, Felis silvestris, in Scotland, which affect how 

we value it, especially in comparison to the domestic cat, F. catus. These perceptions are 

important in how we develop a coherent and effective conservation strategy following recent 

research led by Scottish Wildcat Action which shows that there is no current evidence for 

viable wild populations.  Notions, often romantic, of wildness, uniqueness, appearance, 

behaviour and purity have important impacts on how conservation action could be developed 

and implemented.  We explore the biogeographical, phylogenetic, taxonomic and 

nomenclatural histories of the wildcat, in order to question assumptions about the “Scottish 

wildcat” and present a framework for future conservation action by adopting the IUCN’s One 

Plan approach combined with a pragmatic definition of what a wildcat is.  

 

Using habitat suitability modelling to inform proposed reintroductions of European wildcat 

Felis silvestris to England and Wales 

 

Jenny L. Macpherson1, Sébastien Devillard2, Sandrine Ruette3, Michael Hudson4 , Stephen P. 

Carter1,  
 

1The Vincent Wildlife Trust, 3 & 4 Bronsil Courtyard, Eastnor, Ledbury, Herefordshire, HR8 

1EP, United Kingdom  
2UMR CNRS 5558 – LBBE, Biométrie et Biologie Évolutive, UCB Lyon 1  - Bât. Grégor Mendel, 

43 bd du 11 novembre 1918, 69622 VILLEURBANNE cedex 
3Office National de la Chasse et de la Faune Sauvage, UPAD, Montfort, F-01330 Birieux, France 
4Durrell Wildlife Conservation Trust, Trinity, Jersey, JE3 5BP, Channel Islands 

Email: jennymacpherson@vwt.org.uk     

 

Reintroductions are an increasingly important tool used by conservation managers to 

counteract biodiversity loss. However, reviews of their outcomes have often reported low 
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rates of success. One reason frequently given for failure is low habitat suitability in the release 

area. Species distribution models can be used to predict the geographic distribution of 

suitable habitat and maximise the effectiveness of reintroduction programmes. Wildcats used 

to be found throughout mainland Britain, but loss of woodland habitat and historical predator 

control resulted in extinction in England and Wales, and hybridisation with feral cats in 

Scotland. In conjunction with ongoing work in Scotland, successful reintroductions of wildcat 

to suitable areas of England and/or Wales, could be a major proactive step towards improving 

the conservation status of the species in Britain. MaxEnt was used to predict areas with the 

highest habitat suitability for wildcat across England and Wales, where proposed 

reintroductions could be focussed. 
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Going the extra mile: GPS tracking reveals the extent of movement during badger dispersal 

 

Aoibheann Gaughran1*, David J. Kelly1, Enda Mullen2, Teresa McWhite2, Peter Maher2 and 

Nicola M. Marples1 

 

¹Department of Zoology, School of Natural Sciences, Trinity College Dublin, Dublin 2 

²National Parks and Wildlife Service, Department of Culture, Heritage and the Gaeltacht, 90 

North King Street, Smithfield, Dublin 7 

³Department of Agriculture, Food and the Marine, Kildare Street, Dublin 2 

E-mail: gaughra@tcd.ie   

 

Only a minority of badgers disperse from their natal territory. However, dispersal may be 

extremely important for the spread of tuberculosis, as dispersers could act as hubs for disease 

transmission.  We monitored a population of wild badgers over seven years, during which 

time 19% dispersed. Thirteen badgers were wearing GPS collars as they moved, allowing us 

to describe the process of dispersal in much greater detail than ever before. We show that 

measurements of straight-line distance moved between old and new social groups severely 

underestimate how far dispersers actually travel. Such measurements also underestimate the 

potential for direct and indirect interactions and opportunities for disease transmission. For 

example, a badger that eventually settled 1.5km from her natal territory travelled 307km 

through 22 different territories during the dispersal process. Knowledge of movement during 

dispersal is crucial to understanding the dynamics of tuberculosis transmission, and for 

designing appropriate interventions, such as vaccination.  

 

An integrative approach for the conservation of a critically endangered Neotropical primate 

using canopy camera traps and genetic tools 
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¹University of Salford, Ecosystems and Environment Research Centre, School of Environment 

& Life Sciences, The Crescent, Salford, M5 4WT, UK.  

²Rede Eco-Diversa para Conservação da Biodiversidade, Tombos, 36844-000, Brasil. 

³Universidade Federal de Viçosa, Departamento de Engenharia Florestal, Viçosa, Brasil. 
4University of Wisconsin, Department of Antropology, Madison, WI 53706, USA.    

E-mail: marikaizer@hotmail.com  

 

The northern muriqui (Brachyteles hypoxanthus) is a critically endangered primate, endemic 

to the Brazilian Atlantic Forest. The effective management and conservation of this species 

depends on accurately identifying its distribution and undertaking a population assessment. 

Camera traps in the canopy in combination with a non-invasive genetic survey can circumvent 

the challenges associated with observing arboreal primates from the ground, and provide an 

indirect means of population assessment within remote and hunted areas. We installed 16 

camera traps and obtained faecal samples in a protected area in southeastern Brazil. Here, 

we demonstrate the effectiveness of camera traps in detecting arboreal primates and in 

providing data regarding its distribution, population size and structure. Ongoing genetic 

analyses using microsatellites and mtDNA will contribute to our understanding of genetic 

diversity, social structure, migration patterns and census/effective population sizes. The 

combination of these methods will contribute towards the management and conservation of 

this endangered species. 

 

Defining component processes of detection probability in camera-trap studies to 

understand occurrence of false-negatives 

 

Melanie A. Findlay¹, Robert A. Briers², Patrick J. C. White³ 

 

¹Findlay Ecology Services Ltd & Edinburgh Napier University, School of Applied Sciences, 

Sighthill Campus, Edinburgh, EH11 4BN 

², ³Edinburgh Napier University, School of Applied Sciences, Sighthill Campus, Edinburgh, 

EH11 4BN. 

E-mail: melanie.findlay@napier.ac.uk   

 

There is increasing use of motion detector camera-traps in research and consultancy, and 

although camera-trap set up often varies in response to individual situations, a well-informed 

set-up is likely to yield better detection of mammals. We deconstruct detection probability, 

and present it as a sequence of component processes which all need to succeed in order to 

record an animal. It is important that practitioners understand the effect of key variables to 

ensure best practice in survey design and to understand sources of potential bias. Using CCTV 
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to track passes of badger Meles meles, fox Vulpes vulpes and otter Lutra lutra (both wet and 

dry) through the detection zone of the camera-trap, we use this framework to demonstrate 

how false-negatives are generated. We also propose process driven terminology of detection 

probability, thus promoting consideration of processes and variables to aid optimisation of 

camera-trap set up in the field. 
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Critical areas for mammal persistence in Europe under scenarios of climate change: space, 

time and socioeconomic compromises 

 

Diogo Alagador1, Jorge Orestes Cerdeira2, Miguel Bastos Araújo134 

¹Research Center on Biodiversity and Genetic Resources (CIBIO-InBio), Universidade de Évora, 

Casa Cordovil, 2º andar, Rua Joaquim Henrique da Fonseca, 7000 – 890 Évora, Portugal. 

²Department of Mathematics, Faculty of Sciences and Technology, Universidade NOVA de 

Lisboa, Quinta da Torre, 2829 -516 Caparica, Portugal 

³Department odf Biogeography and Global Change, Museo Nacional de Ciencias Naturales, 

CSIC, Calle José Gutiérrez Abascal, 2, 28006, Madrid, España 
4 Center for Macroecology, Evolution and Climate, Natural History Museum of Denmark, 

University of Copenhagen, Universitetsparken 15, Building 3, 2nd floor, DK-2100 Copenhagen, 

Denmark. 

Email: alagador@uevora.pt 

 

Mammals are largely vulnerable to climate change stresses. In Europe, habitat fragmentation 

imposes barriers to the natural range-adjustments of species as climate changes. We provide 

a continental-wide assessment of critical routes for the spatial adaptation of 20 mammal 

species under plausible scenarios of change, up to 2080: we predict how important are those 

routes to species persistence; we locate the areas and timings of large route convergence 

(hubs), and; we assess the overlap of routes and hubs with land uses and protected areas in 

Europe. In general, while covering 30% of Natura-2000 sites, persistence routes do only 

sustain >10% of total persistence of eight species and only two species presented >10% 

persistence in routes covered by protected areas. Matching key areas for the persistence of 

conservation-concerned species with land-uses and conservation efforts make policy-makers 

aware of the impacts of their actions and inactions in promoting biodiversity to persist at 

large-scale. 

 

Modelling changes in British mammal populations 
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¹The Mammal Society, 18 St. John’s Church Road, London, E9 6EJ.  

²University of Sussex, Sussex House, Falmer, Brighton, BN1 9RH. 

³Centre for Ecology & Hydrology, Maclean Building, Crowmarsh Gifford, Wallingford OX10 
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Email:  science@themammalsociety.org 

 

Policy-makers increasing demand robust measures of biodiversity change; the C4b indicator 

measures the long and short-term changes in the number of occupied grids of species across 

the UK. Opportunistic animal presence data exists in huge quantities but, because of an 

absence of monitoring protocols and design, it is less structured and biased, which can 

potentially obscure biological trends. Occupancy-detection models have previously been used 

on opportunistic data e.g. butterflies. These models use hierarchical coupled sub-models on 

detection/non-detection and presence/absence data to estimate the percentage of occupied 

grids per year from repeat visits. These models can control for the biases encountered with 

opportunistic data and can deliver robust trends. Using a dataset of mammal presence 

records from the 1960’s to the present day, occupancy-detection models have assessed the 

level of occupancy across grid cells and its long and short-term changes for multiple 

mammalian species. 

 

RAPID FIRE 

 

Urban ecology of the Eurasian red squirrel (Sciurus vulgaris) 

 

Kathryn Fingland1, Samantha Bremner-Harrison1, Samantha J. Ward1, Adam J. Bates1 

 

¹School of Animal, Rural and Environmental Sciences, Nottingham Trent University, Southwell, 

Nottinghamshire, NG25 0QF 

Email: kathryn.fingland@ntu.ac.uk  
 

Urbanisation is rapidly increasing on a global scale. Despite the risks associated with road 

traffic, predation by pets, and loss of greenspaces, Eurasian red squirrels can thrive in these 

environments, potentially due to increased food availability. By understanding how red 

squirrels exploit the habitats and resources available within an urban environment, 

conservation strategies for this threatened native species can be developed. 

Using the red squirrel population in Formby, this research aims to investigate their urban 

ecology, an area currently lacking in research. Approaches include: mapping of roads, 

greenspaces, and locations of supplementary food; seed-crop abundance surveys as 

indicators of habitat quality; and necropsies to monitor mortality. The impact of 

supplementary feeding will be investigated using bone analysis and stable isotope analysis on 
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whiskers. During the first field season, twelve individuals were radio-tracked for three months 

to conduct home range analyses. Preliminary results and plans for future work will be 

presented. 

 

Potential dietary influences on mandibular morphology in red squirrels 

 

Philip G. Cox¹, Philip J.R. Morris², Andrew C. Kitchener³ 

 

¹University of York, Heslington, York, YO10 5DD, UK. 

²University of South Florida, 4202 E. Fowler Avenue, Tampa, FL 33620, USA. 

³National Museums Scotland, Chambers Street, Edinburgh, EH1 1JF, UK. 

Email: philip.cox@hyms.ac.uk   

 

The red squirrel (Sciurus vulgaris) was once widespread across the majority of Great Britain, 

but suffered a severe population decline across the 20th century, leaving a highly fragmented 

distribution. In this study, we tested for morphological variation between the remaining red 

squirrel populations, as an indicator of evolutionary isolation. Linear and geometric 

morphometric methods were used to analyse shape in a sample of over 250 squirrel 

mandibles from across the UK and Germany. Canonical variates analysis identified significant 

shape differences between most British red squirrel populations, but particularly between 

squirrels from Formby and those from other populations. Linear measurements showed that 

Formby red squirrels have a significantly lower mechanical advantage of the temporalis 

muscle, indicating that they are less efficient at gnawing. We suggest that this difference may 

be related to the supplemental feeding of Formby squirrels with peanuts, which are less 

mechanically resistant than hazelnuts. 

 

Track and Sign – the neglected traditional knowledge that could unlock the power of 

MammalMapper (and other citizen science projects) 

 

Bob Cowley 

 

Oxfordshire Mammal Group, 30 Cope Close, Oxford OX2 9AJ 

Email: bob@theideafactory.co.uk  

 

The Mammal Society prides itself on advocating science-led mammal conservation, and yet 

the population data for British mammals is often insufficient for robust scientific conclusions 

to be drawn. This problem has been addressed by encouraging more citizen scientists to get 

involved in contributing records. A key element of this plan has been the development of the 

MammalMapper app to simplify the recording process. However, before a record can be 

submitted, an observation must be made and (correctly) identified. Even among those willing 

citizen scientists who feel confident enough to distinguish various mammals on sight, there 
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will be far fewer who feel confident in identifying tracks and signs to species. But my own 

experience with MammalMapper suggests that identifiable signs outnumber direct mammal 

sightings by more than twenty to one. As a result, I would like to suggest some simple ideas 

that could transform the quantity (and quality) of records received. 

 

The importance of inter-disciplinary studies – How mammals depend on beetles (and vice 

versa) 

 

Linda Losito 

 

30 Cope Close, Oxford  OX2 9AJ 

Email: linda@theideafactory.co.uk 

 

Mammal droppings have many different levels of value..  Scatophilous beetles raise their 

young in or below the dung.  These beetles provide food for a wide range of mammals such 

as foxes, badgers and hedgehogs. The animal droppings frequently contain the remains of 

digested insects. Collection of their droppings and subsequent separation and microscopic 

analysis of the fragments, identifying to species, has provided data about mammalian diet not 

obtainable in other ways. For example, a comparison of the droppings of urban, suburban and 

non-urban mammals like hedgehogs can be used to tell whether their diet is providing the 

right material for good health. On the other hand, sampling dung from livestock around the 

country has shown that modern farming practices are causing a decline in its quality and 

hence the number and diversity of dung beetles that depend on it.  This, in turn, may have a 

direct effect on mammal survival. 

 

Managing water voles in urban grasslands 

 

Robyn A. Stewart¹, Baptiste Wijas¹, Jessica Leveisley¹, Victoria Paterson², Stewart White², 

Catherine Scott³, Shelagh MacMillan4, Scott Ferguson5& Dominic J. McCafferty1 

 

¹Institute of Biodiversity, Animal Health and Comparative Medicine, College of Medical, 

Veterinary and Life Sciences, University of Glasgow, Glasgow G12 8QQ, UK 

² School of Life Sciences, University of Glasgow, Glasgow, G12 8QQ, UK 

³ Land and Environmental Services, Glasgow City Council, 231 George Street, Glasgow, G1 

1RX, UK 
4 Scottish Natural Heritage, Cadzow Court, 3 Wellhall Road, Hamilton, ML3 9BG, UK 
5 Seven Lochs Wetland Park, 1240 Cumbernauld Road, Glasgow, G33 1AH, UK 

E-mail: Robyn.Stewart@glasgow.ac.uk  

 

Urbanisation has been considered a key contributing factor in the decline of water voles 

Arvicola amphibius in the UK, yet cities may offer this threatened species an important refuge 
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from American mink Neovison vison predation.  In the City of Glasgow water voles have been 

found living at high-density and occupying parks, road verges and vacant and derelict land. 

Since 2013 we have been undertaking research on water voles to inform habitat management 

of these important grassland populations. Landscape-scale mapping revealed an extensive 

and fragmented population in neutral grassland habitats across the NE of the city. Ground 

penetrating radar found that these fossorial water voles occupy a network of underground 

tunnels in grassland, a habitat use more commonly seen in continental Europe. Recent radio-

tracking studies are providing home range sizes needed for estimating habitat requirements. 

Given the extent of urban redevelopment in this area, future research aims to examine 

impacts of relocation and habitat modification on these nationally important grassland water 

vole populations. 
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Modelling density estimates of reintroduced mountain hares using distance sampling 

 

Carlos Bedson1, Phil Wheeler2, Neil Reid3, Edwin Harris1 and Huw Lloyd1. 
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Manchester Metropolitan University, M1 5GD (UK)  

²School of Environment, Earth and Ecosystem Sciences, The Open University, Milton Keynes 

(UK) 

³School of Biological Sciences, Queen’s University Belfast, Belfast, Northern Ireland (UK). 

Email carlosbedson@outlook.com 

 

Density estimates generated from distance sampling surveys require careful modelling of the 

detection function.  Bias may arise, caused by a species’ life-history traits, resulting in 

different detection probability models that may report widely varying estimates of density. 

Here, we explore these issues for estimating densities of reintroduced Mountain Hares (Lepus 

timidus) in the Peak District National Park, UK using data from distance sampling surveys 

conducted in 2001-2002, 2017 and 2018. We found that cryptic hare behaviour, compounded 

by heavily vegetated, eroded peat bog habitat, resulted in short distance observations to 

detections.  Consequently, ‘spikes’ or heaping of distance values were apparent, requiring 

rigorous scrutiny of data handling options and model selection to produce reliable estimates. 

We suggest that Mountain Hares presently occur at densities of ~18 individuals km-2 in core 

areas of their range only,  much lower than previous estimates. 

 

Environmental DNA (eDNA) metabarcoding of Ientic and Iotic waters as a tool to survey 

semi-aquatic and terrestrial mammals in the UK 
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Lynsey R. Harper1* and Allan D. McDevitt2 

 
1School of Environmental Sciences, University of Hull, Hull, HU6 7RX, UK 
2School of Environmental and Life Sciences, University of Salford, Salford, M5 4WT, UK 

E-mail: lynsey.harper2@gmail.com 

 

Environmental DNA (eDNA) metabarcoding is used to survey aquatic communities, but can 

also reveal terrestrial taxa utilising aquatic habitats. We evaluated eDNA metabarcoding of 

water for monitoring conservation priority mammals in the UK. Ponds in captivity were 

sampled to validate this tool for nine semi-aquatic, ground-dwelling, or arboreal species. 

eDNA sampling was undertaken at natural ponds, rivers, and streams in areas of Scotland, 

Yorkshire, and the Peak District with mammal records. All nine species were detected in 

captivity. eDNA signal strength did not significantly differ with species lifestyle and behaviour. 

Water vole, beaver, and red deer were detected across natural ponds within sites. Water vole, 

field vole, and red deer were detected at most sites along rivers/streams. Across lentic and 

lotic systems, additional and elusive species (e.g. pine marten, water shrew) were detected. 

eDNA metabarcoding could be implemented in mammal monitoring schemes, and enable 

large-scale, multi-species distribution and conservation assessments. 

 

Know your enemy: A molecular approach identifies changing characteristics of the 

microbiome during an invasion-extinction event between native and invasive shrews in 

Ireland 

 

Samuel S. Browett¹, Rachael E. Antwis¹, Kevin J. Bown¹, Joseph A. Jackson¹, Owen S. 

Wangensteen¹, Jon M. Yearsley², Ian W. Montgomery³, Jeremy B. Searle4 and Allan D. 

McDevitt¹  

 

¹University of Salford, School of Environment and Life Sciences, UK  

²University College Dublin, School of Biology and Environmental Science, Ireland  

³Queens University Belfast, School of Biological Sciences, Ireland 
4Cornell University, Department of Ecology and Evolutionary Biology, USA 

E-mail: s.browett@edu.salford.ac.uk  

 

Ireland’s smallest mammal, the pygmy shrew (Sorex minutus), is currently under threat of 

local extinction after the introduction of the greater white-toothed shrew (Crocidura russula). 

Considering these two species co-inhabit other regions of Europe, this raises the question of 

why they cannot coexist in Ireland. Animals are hosts to particular microbial communities 

(microbiome), and previous studies show that it can influence their disease susceptibility and 

immune responses. However, there is limited research concerning the microbiome’s role in 

mammalian invasions. Using DNA metabarcoding to identify microbial communities of 305 

shrews, this project highlights differences in the microbiome of pygmy shrews from different 
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countries, and how microbiomes of invasive shrews change through stages of the invasion. 

Ongoing work will identify if competitive exclusion is playing a significant role in this invasion-

extinction event, as we aim to determine if changes in the microbiome are linked to changes 

in the diet of these shrews. 

 

RAPID FIRE 

 

What is driving declines of Britain’s hedgehogs? 

 

Patrick Wright1,2, Mathews, F.1,2 
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The number of hedgehogs living in Britain has plummeted dramatically, but the causes for 

their decline remains largely unknown. Although information from large datasets of 

hedgehog roadkill records has been used to detect population trends, we are still lacking 

knowledge on the impact of different factors contributing towards hedgehog roadkill. Habitat 

suitability modelling (HSM) can be used to identify roadkill mortality hotspots as they account 

for complex interactions based on environmental variables and species locations. To identify 

such hotspots, we used a multi-scale approach to habitat suitability modelling integrating 

predictors at different scales ranging from a 3 km to 100 m resolution. Here, we will present 

the initial findings of this project and discuss the importance of gathering such information 

for hedgehog conservation. 
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European badgers (Meles meles) in medium and high density populations show strong 

territorial behaviour.  Territories in these populations are contiguous, well-marked and often 

unchanging over many years. However, territorial boundaries are not absolute. We studied 
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extra-territorial excursions (ETEs) in an Irish medium-density population. We found most 

badgers (i.e. >50%) were making ETEs throughout the year. ETEs were most frequent between 

April and September and least frequent in December and January (the period of winter 

lethargy). Male badgers made more frequent ETEs than females. Badger cubs and yearlings 

made fewer ETEs than older badgers. ETE distance was positively correlated with ETE 

frequency. Male badgers made longer ETEs than females in spring and autumn. These peaks 

correspond with the main mating seasons. Although yearlings made fewer ETEs than older 

badgers, they encroached further into adjacent territories. If badgers could be vaccinated as 

cubs, this could eliminate TB spread during ETEs. 
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Many fear that environmental disturbances can disrupt local European Badger (Meles meles) 

social groups, promoting the spread of TB. The ranging behaviour of a medium-density Irish 

badger population was monitored, using GPS-tracking collars, before, during and after a major 

road realignment project that bisected the study area. We estimated the badgers’ home 

range sizes, nightly distances travelled and extra-territorial excursion distances and 

frequencies. Our results show the roadworks had a very limited effect on badger ranging 

behaviour other than a small increase in nightly distance travelled during construction. We 

found that suitable mitigation measures prevented badger deaths and that normal patterns 

of ranging behaviour continued, once the new road was in place. As territoriality was not 

disrupted by the roadworks, we conclude that this type of disturbance did not cause badgers 

to change their behaviour in ways likely to increase bovine TB breakdowns. 
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A source to sea badger survey has been carried out to investigate metapopulation dynamics 

along the river Clyde to investigate metapopulation dynamics including: - connectivity, habitat 

productivity, surface roughness, main sett distribution factors, incidence of illegal digging, and 

use of substrates.  An MSc student of Napier University has carried out separate studies using 

our data.  end of text.  
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Weasels (Mustela nivalis) and stoats (Mustela erminea) are considered to be widespread and 

common in Britain, but scant data exist on abundance and population trends and there is 

currently no reliable, cost-effective method to monitor the two species across their range. 

We conducted a pilot study to determine the efficacy of a novel method for detecting the 

presence of weasels and stoats in Britain. We trialled the ‘Mostela’, a wooden box comprising 

a plastic tunnel and a camera trap, at three sites in England. Weasels were detected at all 

three sites, with the time to an initial detection at a site ranging from 16 to 54 days, and stoats 

were detected at one site. Overall, a high number of trap nights was required to achieve a 

relatively low number of detections. Nevertheless, the method shows potential for future 

surveys and associated research, particularly on weasels. 
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Wildlife in urban areas can be important. Otters in urban areas in Ireland are an example. 

Those in Cork have received most attention, and in the past DNA analysis from spraints 

(droppings) has shown that eleven individuals using the City, eight of which use Blackpool. 

Due to a Green Campus Initiative at the University, we re-surveyed all suitable habitats in the 

University District. Much otter, and mink, activity was found. In Blackpool the river is 

threatened by anti-flood measures.  A two year-long re-survey was completed in 2017, the  

second year a re-survey was done each season. Much more activity then found in the past 

was detected, and fresh signs were found in all seasons by wader-wearing volunteer citizen 

scientists, using uploaded images of spraints to sort out the old from the new. Camera traps 

were used successfully. There is potential for urban otters to promote river and wild mammal 

conservation. 

 

 


