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Conference Information 
 

Getting here 
Galway is served via a number of transport options, and we encourage conference 
delegates to use public transport where possible. Bus Éireann and Irish Rail provide travel 
options countrywide, while private bus companies (e.g. GoBus and Citylink) provide other 
direct express services to main cities including Dublin, Limerick and Cork. These private 
companies also provide direct services to Galway from Dublin Airport, while Bus Éireann 
serves Shannon Airport. All long distance buses stop outside GMIT, and in the city centre (at 
either the New Coach terminal for private companies, or at Ceannt Station for Bus Éireann 
and for trains). Both stations are in the city centre and within easy walking distance of NUI 
Galway and central hotels.  
 
Venue 
The conference is being jointly hosted by GMIT and NUI Galway. The statistics workshops 
and opening plenary will be on Thursday 10th January will be at GMIT Galway campus (see 
here). The plenary will take place in Theatre 1000 inside the main entrance to the building 
from the Dublin Road, and the workshops in room 304. GMIT is a 45 minute walk from Eyre 
Square, and has a Coke Bike bikeshare stand nearby. It is also served by a number of city 
buses, and all long distance buses coming into Galway (e.g. from Dublin, Limerick etc) stop 
outside. Parking will be available free of charge on the day in the main car park that can be 
accessed through the Northern Entrance on the Ballybane Road (see here). Further 
directions to venues and parking will be displayed on site.  
 
The rest of the conference on Friday 11th and Saturday 12th will take place at NUI Galway. 
The conference will take place in the Human Biology Building; marked no. 10 on the campus 
map available here. NUI Galway is a 10 minute walk from Eyre Square, and is also served 
by bikeshare and city buses. Parking permits will be available to conference delegates for 
the Dangan Park & Ride carpark on north campus which is a 15-20 minute walk from the 
conference venue. There is a shuttle running between the carpark and the conference venue 
also. To arrange a parking permit please email Gesche Kindermann 
(gesche.kindermann@nuigalway.ie). 
 
The conference dinner will take place in The Hotel Meyrick which is a 10 minute walk from 
NUI Galway. 
 
Accommodation 
Galway is served with a wide variety of accommodation from hostels to hotels, B&Bs, 
AirBnBs etc. As the conference will be at GMIT and NUI Galway, the conference dinner in 
The Hotel Meyrick, staying in the city centre may be most convenient. Hotel Meyrick, has a 
limited number of bed and breakfast room rates of €99 (based on single occupancy) 
reserved for conference participants. Delegates can book directly with the hotel via phone or 
email by quoting “IEA - Irish Ecological Association Conf”. 
 
Sustainability 
We are trying to take sustainability measures into account in all aspects of the conference. 
We encourage conference delegates to use public transport where possible. We are going 
paperless and will not be printing the book of abstracts but will make it available in soft copy. 
We will be ‘plastic-badge-free’, and ask all delegates to reuse a name badges from another 
event if possible (we will have stickers for anyone who does not have an old name badge). 



	

	
	

There will be water refill facilities available to fill reusable bottles, and we aim to avoid 
disposable cups and packaging in our catering.  
 
Posters 
All posters should be A1 in size, and in portrait orientation. Posters can be displayed in the 
foyer of the Human Biology Building at NUI Galway from the morning of Friday 11th Jan.  
 
Oral Presentations 
Presentations are a variety of short (5 minute, questions in coffee break) and longer (10 
minute; 8 minutes plus 2 minutes questions) talks. Please check the type of presentation you 
have been assigned. All presentations must be uploaded on the lecture Theatre computer in 
the break before the session in which you are speaking (or earlier).  
 
Prizes 
There will be prizes available for the best student talk and the best student poster. All 
presenting students will be considered for these prizes.  
 
Twitter/social media 
The conference hashtag is #IEA2019, and we would appreciate lots of social media activity 
about the conference, IEA and ecology in Ireland in general. If for any reason you do not 
wish any parts of your presentation to be posted on social media, please include a “no 
twitter” icon. 
 
Thanks to our funders Marine Institute, EPA and BES, and to everyone who has made this 
possible. We look forward to welcoming you to Galway! 
 
The Local Organising Committee 
 
Gesche Kindermann (NUI Galway), Dara Stanley (NUI Galway/UCD), Heather Lally (GMIT), 
Luca Mirimin (GMIT), Annabel Smith (TCD) and Maureen Williams (TCD). 
 
  



	

	
	

Programme 
 

Thursday 10th January (GMIT, Main Concourse) 
09:00-17:00 “Statistics for Ecologists” workshops (Pre-registration necessary)               Room 304 

18:00-19:00  Registration  

19:00-19:10  Welcome (Luca Mirimin & GMIT VP Research Dr Rick Officer)             Theatre 1000 

19:10-20:00 Keynote: Richard Thompson, University of Plymouth (Chair Heather Lally) 

Marine Litter: are there solutions to this global environmental challenge? 

20:00-21:00  Welcome reception Café Foyer 

Friday 11th January (NUI Galway, Human Biology Building) 
08:30-09:00 Registration 

09:00-09:20 Welcome (Dara Stanley, Yvonne Buckley (on behalf of BES) & NUI Galway 
President Prof Ciarán Ó hÓgartaigh)                                         Lecture Theatre G019 

09:20-10:00 Keynote: Tom Reed, UCC (Chair Gesche Kindermann) 
 

Evolutionary Ecology of Migration in Salmonid fishes 

 Session 1 (Chair Paul Giller)                                                     Lecture Theatre G019 

10:00-10:10 Nessa O'Connor The role of predators moderating multiple stressor effects in 
marine benthic ecosystems 

10:10-10:20 Elizabeth Boakes Using a mechanistic ecosystem model to predict the ecological 
impacts of bushmeat hunting in Central Africa 

10.20-10.30 John Devaney Tree diversity has contrasting effects on insect and mammalian 
herbivory in a young experimental forest 

10:30-10:40 Susan Doyle Resilience of an Arctic-breeding bird in the Anthropocene 

10:40-10:45 Colin Lawton The use of translocations to augment red squirrel populations 
in Ireland 

10:45-10:50 Michelle Larkin Local and landscape drivers of pollinator diversity; investigating 
the impacts of results-based agri-environment schemes 

10:50-10:55 Rosie Mangan Enhancing diversity to overcome resistance evolution; host-
pathogen evolutionary genetics for sustainable insect pest 
control 

10:55-11:00 Darren O'Connell Female birds crowded out by males on small islands: niche 
contraction in dense populations of Olive-backed Sunbirds is 
asymmetric 

11:00-11:30 Tea / Coffee  

 Session 2 (Chair Anja Murray)                                                  Lecture Theatre G019 

11:30-11:40 Aoibheann Gaughran GPS tracking reveals the extent of movement during badger 
dispersal. 

11:40-11:50 Mauricio Mantoani Surviving the Cold: An Extreme Weather Event does not impair 



	

	
	

the long-term persistence of Invasive Gunnera tinctoria 

11:50-12:00 Maureen Williams Warming can alter host behavior to the same extent as 
behavior-manipulating parasites 

12:00-12:10 Meadhbh Moriarty Combining fisheries surveys to inform marine species 
distribution modelling 

12:10-12:15 Barry McMahon Ecosystem Changes and Zoonoses Emergence 

12:15-12:20 Rory Sheehan Conservation on the border. An overview of the Collaborative 
Action for the Natura Network (CANN) project   

12:20-12:25 Maude Baudraz “Size does matter”- but what is size? 

12:25-12:30 Allison Bistline East Molluscs on the menu: Predation behaviour and preference of 
the slug-killing fly Tetanocera elata (Diptera: Sciomyzidae) 

12:30-12:35 Tara Dirilgen Is there a limit to the density of soil microarthropods? 

12:35-12:40 Ruth Kelly Scaling up: what can plant traits and evolutionary context tell 
us about the life-history strategies of species globally? 

12:40-12:45 Enda Mullen Badgers, Road Construction and Mitigation - The N11 Study 

12:45-14:00 

13:15-14:00 

Lunch 
 
Workshop: “Writing 
an Impact Statement”  

 
 
Rochelle Fritch, SFI Research Policy Scientific Programme 
Manager                                  Seminar Room G001                 

 
14:00-14:40 Keynote: Lynn Dicks, University of East Anglia (Chair Dara Stanley)           G019 

 
Ecological intensification - an ecological paradigm for sustainable agriculture 

14:40-15:00 Poster flash talks 1 (Chair Robert Fennelly)                            Lecture Theatre G019 

Alina Wieczorek, Alison O'Reilly, Amy Arnott, Billy Hunter, Christina O'Toole, Cian 
White, Eithne Davis, Emma Critchley, Frederic Touzalin, Holly Witter-Gregory 

15:00-16:00  Ecology break – out and about! 

NUI Galway Biodiversity Trail River Walk (meet outside Human Biology entrance) 

City Biodiversity Canal Walk (meet outside Human Biology entrance) 

CTL films Wild Cities Galway Wildlife Documentary showing (Lecture Theatre G019) 
16:00-16:20 Tea / Coffee 

 Session 3 (Chair Ian Montgomery)                                           Lecture Theatre G019 

   16:20-16:30 Enrico Pirotta Anthropogenic disturbance in a changing environment: 
modelling lifetime reproductive success to predict the 
consequences of multiple stressors on a migratory population 

16:30-16:40 Denise O'Meara Retracing the history and planning the future of the red squirrel 
(Sciurus vulgaris) in Ireland using non-invasive genetics 

   16:40-16:50 Tracey O'Connor Intellectual Property for transgenic crop regulation: Proceed 
with caution 

16:50-16:55 Jon Yearsley The ecological significance of rare species in community 
dynamics 



	

	
	

16:55-17:00 Adam Smith Non-invasive, remote measurements of complex secondary 
sex characteristics in large herbivores using photogrammetry 

17:00-17:05 Cliodha Surgenor Does lobster v-notching work as a management tool? 
Estimating the impact of lobster v-notching in a western Irish 
fishery utilising genetic tagging and traditional fishery 
assessment methods. 

17:05-17:10 Paula Tierney Invasive host as an infection sink for parasites of native 
freshwater fish 

17:10-17:15 Karzan D.Ahmed Laboratory investigations on the effects of prey type and 
availability on the larval stages of the slug killing fly, 
Tetanocera elata (Diptera: Sciomyzidae) 

17:15-17:20 Nicola Largey Validation and performance testing of a laser rangefinder for 
estimating avian flight in 3D 

17:20-17:45  Poster flash talks 2 (Chair Robert Fennelly)                           Lecture Theatre G019 
Josephine Getz, Katherine Burns, Kellie Heney, Louise Archer, Meadhbh Moriarty, 
Rainer Melzer, Roser Rotches-Ribalta, Sara Ruas, Sophia Wassermann, Thomas 
Curran, Tom Rossiter, Veronica Farrugia Drakard, Vivien Pohl 

17:45-18:30 Irish Ecological Association AGM (Chair Yvonne Buckley)   Lecture Theatre G019 

18:30-19:30 

18:30-19:00 

Poster session and drinks reception  

IEA committee meeting (committee members only) 

20:00 Evening meal and IEA Awards Ceremony: Hotel Meyrick 

Saturday 12th January (NUI Galway, Human Biology Building) 
09:15-09:55 Keynote: Professor Emma Teeling, UCD (Chair Annabel Smith)                    G019 

“Title TBC” 
 Session 4 (Chair Dolores Byrne)                                              Lecture Theatre G019 

09:55-10:05 Adam Kane Drivers of a marine predator’s foraging distribution 

10:05-10:15 Kristina Steinmetz Population genetics of seals in Irish waters: a tool for 
management and conservation 

10:15-10:25 Paul Caplat Shade-tolerance can lead to the evolution of mast seeding in a 
tree population model, with or without seed predation 

10:25-10:35 Samuel Ross Urbanisation erodes ecoacoustic diversity and stability in 
Okinawa, Japan 

10:35-10:40 Andrew Mooney Zoos: Does Size Matter? 

10:40-10:45 Darragh Doyle Middens and morphometrics – Temporal variation in the 
morphology of Littorina littorea 

10:45-10:50 Tom Gorman A Rapid Assessment Framework for Irish Habitats: A Case 
Study of Machair Habitat Quality 

10:50-10:55 Laura Griffin How to handle harm; an analysis of human-wildlife feeding 
interactions in an urban area 

10:55-11:00 Andrew Harrington Using DNA Techniques to Refine National Population 
Estimates of a Rare Irish Species, the Lesser Horseshoe Bat 

11:00-11.30 Tea / Coffee 



	

	
	

11:30-12:30 Parallel Workshops  

Translating Ecology into policy and action (Chair Lynn Dicks)                      
Lecture Theatre G019 

Panel discussion on how ecological research can be used in conservation, policy, and 
behavioral change. Panel includes Una Fitzpatrick (All Ireland Pollinator Plan/National 
Biodiversity Data Centre), James Moran (GMIT), Andy Bleasdale (NPWS) and Aebhín 
Cawley (Scott Cawley Consultancy).     
                                                                                                                                  
Careers in Ecology (Chair Maureen Williams)                                                  
Seminar Room G001                 
Panel discussion on the range of careers in ecology and available to those with 
ecological training, and the skills employers look for. Panel includes Daniel Buckley 
(NPWS), Rochelle Fritch (SFI), John Lusby (Birdwatch Ireland), Pat Roberts 
(McCarthy Keville O’Sullivan Consultants) and Dolores Byrne (IT Sligo/RBAPS 
project).                                                                                                                                    

12:30-14:00 

13:00-14:00 

Lunch 

“Donut with a Doctor” Ecology career mentoring session 

(sponsored by CIEEM)                          Seminar Room G001                 

  
 Session 5 (Chair Ruth Kelly)                                                     Lecture Theatre G019 

14:00-14:10 Luca Mirimin Application of environmental DNA (eDNA) approaches for the 
detection and monitoring of ice age relict fish populations: an 
emerging tool for molecular ecology 

14:10-14:20 Terry Morley From mould to gold: The use of historical surveys to document 
peatland landscape change 

14:20-14:30 Dario Fernandez-
Bellon 

Temporal trends in female and male morphological traits in a 
dimorphic river songbird 

14:30-14:35 Mark Johnson Variation in benthic communities in the messy world 

14:35-14:40 Ryan Gray Investigating whether urbanisation is a pollution threat to the 
water quality of freshwater pearl mussel (Margaritifera 
margaritifera) populations in the Owenriff River, Oughterard, 
Co. Galway and the Bundorragha River, Delphi, Co. Mayo 

14:40-14:45 Tsukushi Kamiya Understanding the role of viral developmental heterogeneity in 
disease transmission 

14:45-14:50 James O'Connor Microplastic prevalence in benthic macroinvertebrates: 
preliminary evidence of microplastic particles among primary 
consumers in a riverine environment 

14:50-14:55 Ronan O'Sullivan Paradox Lost: The secondary theorem of selection explains 
observed evolutionary stasis of a heritable and seemingly 
positively selected trait in Atlantic salmon.  

15:00-15:30 Tea / Coffee 

 Session 6 (Chair Alain Finn)                                                     Lecture Theatre G019 

15:30-15:40 Cian Blaix Determining the potential of field margin components in 
providing resources for beneficial insects 



	

	
	

15:40-15:50 Hannah White Using remotely-sensed data to assess the drivers of ecosystem 
functioning resilience at the landscape scale 

15:50-16:00 Katie O'Dwyer Infection-induced changes in vertebrate glucocorticoid stress 
hormones depend on time and parasite type 

16:00-16:05 Fraser Mitchell Restoring the native status of Pinus sylvestris L. in Ireland 

16:05-16:10 Pepijn Luijckx Higher rates of sex evolve during adaptation to more complex 
environments 

16:10-16:15 Aoife Delaney Does land management affect water levels in freshwater 
coastal wetlands? 

16:15-16:20 Robert Fennelly No Net Loss’ of biodiversity from development; the (quiet) 
arrival of a new frontier in sustainable development in Ireland 

16:20-16:25 Tancredi Caruso Deep time emergence and persistence of soil food webs: the 
tale of Oribatids 

16:25-16:45 Closing ceremony and prize giving                                       Lecture Theatre G019 

 
 

  



	

	
	

KEYNOTE PRESENTATIONS 
 
Marine Litter: are there solutions to this global environmental challenge? 
 
Richard Thompson 
 
University of Plymouth, UK 
 
Plastic debris is widely distributed at the sea surface, on the sea bed and on shorelines. 
Nearly 700 species are known to encounter marine litter, with many reports of physical harm 
resulting from entanglement in and ingestion of plastic. At the same time it is very clear that 
plastic items bring many societal benefits.  Can these benefits be achieved without 
emissions of waste to the environment? Progress requires systemic changes in the way we 
produce, use and dispose of plastic. A key solution to two major environmental problems, 
our non-sustainable use of fossil carbon (to produce plastics) and the accumulation waste, 
lie in recycling end-of-life plastics into new products.  
 
 
Evolutionary ecology of migration in salmonid fishes 
 
Tom Reed 
 
University College Cork 
 
Animal migrations constitute some of the most visible and inspiring of Nature’s phenomena. 
Species, populations and individuals vary enormously in their propensities for migration, in 
spatio-temporal aspects of seasonal movements and in physiological, morphological and life 
history components of “migratory syndromes”. Combining ecological and evolutionary 
approaches can help us make sense of this diversity and anticipate how anthropogenic 
changes may alter the fit between migratory populations and their environments. In this 
plenary, I will describe current work by our group on facultative migration in brown trout 
(Salmo trutta), a native Irish species of high ecological, cultural and economic value. This 
research takes an integrative, interdisciplinary approach to probe the proximate and ultimate 
drivers of variation in migration propensity and associated life history tactics. I will also 
present highlights of previous collaborative work on other aspects of migration biology in 
salmonid fishes, both at home and abroad. I will then finish with a brief discussion of how the 
twin concepts of biocomplexity and portfolio effects, as applied recently to salmonid fishes, 
provide a framework for managing risk from inevitable perturbations, many of which we will 
not be able to understand or accurately forecast. 
 
Ecological intensification - an ecological paradigm for sustainable agriculture 
 
Lynn Dicks 
 
University of East Anglia 
 
Sustainable agriculture’ is a clear policy target nationally and internationally, but what it 
means exactly, and how to achieve it, are the subject of much discussion and debate in the 
scientific literature. Ecological intensification (EI) is one of the many concepts discussed, in 
which farmers actively manage and intensify the ecological functions that support 
production, such as pollination, pest regulation, water storage and natural soil fertility. EI is 
an ecosystem approach to agriculture. But what can it really promise to farmers and policy 
makers? I will look at the ecological evidence that EI can increase yields, and lay out an 



	

	
	

agenda for agro-ecological research to explore its viability, in the context of modern intensive 
farming. 

  



	

	
	

 
ORAL PRESENTATIONS 

 
SESSION 1 
 
The role of predators moderating multiple stressor effects in marine benthic 
ecosystems 
 
Lydia J. White1, Ian Donohue2, Mark C. Emmerson1 and Nessa E. O’Connor*1,2 

 

1. Queen’s University Belfast, Northern Ireland.  
2. Trinity College Dublin, Ireland  
 
*Presenting author: n.oconnor@tcd.ie 
 
Warming, nutrient enrichment and biodiversity modification are among the most pervasive 
components of human‐induced global environmental change. Understanding how these 
stressors may interact is essential to predict their consequences. We found that shifts in 
predator species composition can moderate both the individual and combined effects of 
warming and nutrient enrichment in a coastal system. All three aspects of global change, 
however, also acted independently to alter different functional groups in our flow‐through 
marine rock‐pool mesocosms. Specifically, warming reduced macroalgal biomass and 
assemblage productivity, whereas enrichment led to increased abundance of meso‐
invertebrate consumers, and loss of predator species led to increased gastropod grazer 
biomass. This disparity in responses, both across trophic levels (macroalgae and 
intermediate consumers), and between detecting additive effects on aggregate measures of 
ecosystem functioning, yet interactive effects on community composition, illustrates that our 
forecasting ability depends on the level of ecological complexity incorporated within global 
change experiments. Field experiments have shown that predator contributions to stability 
under multiple stressors can, however, frequently be predicted by their responses to 
individual stressors in isolation. We conclude that biodiversity change, and loss of predator 
species in particular, plays a critical role in determining how ecological communities respond 
to stressors.  
 
Keywords: enrichment, intertidal, stability, warming 
 
 
Using a mechanistic ecosystem model to predict the ecological impacts of bushmeat 
hunting in Central Africa 
 
Elizabeth H Boakes1*, Georgina Adams1, Ella Baxter1 and Tim Newbold1 
 
1. Centre for Biodiversity and Environment Research, UCL, Gower Street, London, WC1E 
6BT 
 
* Presenting author: e.boakes@ucl.ac.uk 
 
Almost all forest areas in Central Africa are accessible to bushmeat hunters. In addition to 
impacting the targeted species, it is feared bushmeat hunting may cause cascading effects 
through food webs, leading to knock-on effects to ecosystem functions. The complexity of 
these interacting effects means they can be extremely hard to predict via data-driven 
analysis. However, General Ecosystem Models (GEMs), based on a mechanistic modelling 
approach, offer an alternative approach.  This study uses a GEM, the Madingley Model, to 



	

	
	

assess potential future trophic level impacts of bushmeat hunting, analysing the changes in 
biomass density and mass skew as a result of harvesting. We assessed scenarios of current 
hunting and intensified hunting of a) all groups, b) large-bodied species only and c) 
individual trophic groups, i.e. carnivores, herbivores or omnivores. As would be expected, 
hunting led to a loss of biomass density and to mass skew. However, we could not have 
predicted the individual trophic groups’ response to increased hunting levels – no general 
pattern emerged and results were not consistent across groups. These unexpected results 
illustrate the utility of mechanistic models when predicting impacts of interacting effects 
within ecosystems.  
 
Keywords: Bushmeat hunting, Central Africa, ecosystem function, General Ecosystem 
Models, the Madingley Model. 
 
 
Tree diversity has contrasting effects on insect and mammalian herbivory in a young 
experimental forest 
 
John L. Devaney1*, Jamie Pullen2, Susan Cook-Patton3 and John Parker2 
 
1. Trinity College Dublin, Dublin 2, Ireland 
2. Smithsonian Environmental Research Centre, Edgewater, MD 21037, USA 
3. The Nature Conservancy, Washington DC, USA 
 
* Presenting author: jdevaney@tcd.ie 
 
The global area of planted forest is expanding and recent debate has focused on impacts of 
tree diversity on ecosystem function in managed forests. For example, the role tree diversity 
in mediating herbivore damage is increasingly emphasized as part of sustainable 
management of planted forests. We assessed insect defoliation and deer browsing of 4-year 
old saplings of sixteen commonly occurring tree species of deciduous forests of eastern 
North America in a large-scale (13 ha) forest diversity experiment. The effect of diversity on 
insect defoliation was strongly related to species composition in mixture plots. Saplings in 
mixtures of palatable species received more insect herbivory relative to damage in 
monocultures (i.e. associational susceptibility), whereas saplings growing in plots with less 
palatable species received less insect damage (i.e. associational resistance). In contrast, 
increasing tree richness in plots, regardless of their species composition, led to overall 
increases in browsing damage by deer. In light of increasing emphasis on the use of tree 
mixtures for afforestation and restoration, our findings highlight the importance of 
considering diversity-herbivory relationships across multiple herbivore guilds. 
 
Keywords: biodiversity-ecosystem function, resilience, associational resistance, 
TREEDIVNET 
 



	

	
	

Resilience of an Arctic-breeding bird in the Anthropocene 
 
Susan Doyle1*, David Cabot2, Rich Inger3, Alyn Walsh4, Stuart Bearhop3 and Barry J. 
McMahon1 
 
1. UCD School of Agriculture and Food Science, University College Dublin 
2. School of Biological, Earth and Environmental Sciences, University College Cork 
3. College of Life and Environmental Sciences, University of Exeter, Cornwall 
4. National Parks and Wildlife Service, North King Street, Dublin 
 
* Presenting author: susan.doyle1@ucdconnect.ie 
 
Anthropogenic climate change and agricultural development are changing our environment 
extensively, causing global biodiversity loss. However, certain species have shown tolerance 
to change and even proliferated. To improve our understanding of this resilience, we 
established the exact mechanisms of recruitment in one booming population, the Greenland 
Barnacle Goose Branta leucopsis in Ireland, using, to our knowledge, the longest continuous 
demographic dataset of any Arctic-breeding migrant wintering in Europe. We also tested 
predictions that recruitment is enhanced by increased agricultural grassland production and 
higher temperatures and precipitation associated with climate shifts. Our findings reveal the 
exponential growth in this population was primarily driven by immigration from a source 
outside Ireland. As such, it is strongly influenced by factors beyond the national jurisdiction. 
Warmer, wetter conditions generally had positive effects on survival and reproduction, 
although increased snowfall at the breeding grounds and unsettled weather on migration 
had negative impacts. This implies climate shifts have a more complex influence on 
recruitment than previously thought. Increased grassland production had a moderate 
positive impact, raising the risk of an ecological trap. Such knowledge is valuable for 
managing the ecological consequences of overabundant resilient species that trigger 
human-wildlife conflicts or adversely alter their traditional community composition. 
 
Keywords: animal demography, Barnacle Goose Branta leucopsis, biodiversity, climate 
change, wildlife management 
 
 
The use of translocations to augment red squirrel populations in Ireland 
 
Colin Lawton1* 
 
1. Zoology, School of Natural Sciences, Ryan Institute, NUI Galway 
 
* Presenting author: colin.lawton@nuigalway.ie 
 
Translocation, or the movement of animals from a source area with free release in another, 
is a conservation tool that can be used to replenish the abundance or genetic diversity of a 
vulnerable or threatened species, or to enhance the range of that species by introducing 
them to new areas. Two new populations of red squirrels (Sciurus vulgaris) were established 
in the past ten years in the west of Ireland in Derryclare wood, Co Galway and Belleek 
Forest Park, Co Mayo through Irish Research Council and NPWS-funded translocations. 
Both translocations were deemed a success in the short-term duration of the respective 
projects, and red squirrels were recorded as persisting in both forests in the latest national 
red squirrel survey of 2012. This presentation will report on recent investigations into the 
current status of the two translocated populations, using non-invasive monitoring methods 
such as trail cameras and feeding surveys. The potential for further translocations in the 



	

	
	

region will be considered, together with other research considerations in the use of 
translocations in animal conservation. 
 
Keywords: Sciurus vulgaris, conservation ecology, native mammal, translocation 
 
 
Local and Landscape Drivers of Pollinator Diversity; Investigating the Impacts of 
Results-based Agri-environment Schemes  
 
Michelle Larkin1* & Dara A. Stanley1,2 
 
1. Botany & Plant Science, School of Natural Sciences and Ryan Institute, National 
University of Ireland Galway, Ireland. 
2. School of Agriculture and Food Science and Earth Institute, University College Dublin, 
Ireland. 
 
*Michelle Larkin: m.larkin102@gmail.com 
 
Pollinators provide a vital ecosystem service by ensuring successful pollination of wild 
flowers and many commercially important crops. Despite this, pollinators are experiencing 
increasing global population declines due to agricultural intensification, parasites and climate 
change. In response to this, agri-environmental schemes were introduced to mitigate further 
declines by offering financial incentives to farmers to protect and enhance biodiversity. 
However, traditionally farmers are paid for applying measures regardless of environmental 
outcomes, therefore these schemes have varying levels of success. The Burren Programme 
is an award winning Results-Based Agri-Environmental Payment Scheme which has been 
developed in the diverse Burren region. It has been highly successful in conserving and 
enhancing habitat quality and diversity as farmers are rewarded based on the environmental 
results they deliver. However, it is important to understand whether these schemes work for 
taxa such as pollinators. In this project, we evaluated whether insect pollinators are effected 
by a results-based scheme in the Burren at local and landscape scales. Preliminary results 
in regards to pollinator diversity and interactions with plant species are discussed. Our 
results will help advise whether there are any modifications to the scheme which would 
benefit pollinators and in informing agri-environmental measures and pollinator conservation 
more widely. 
 
Keywords: Burren, pollinator, agri-environment scheme, grassland, bees 
 
 
Enhancing diversity to overcome resistance evolution; host-pathogen evolutionary 
genetics for sustainable insect pest control  
 
Rosie Mangan*, Matthew Tinsley and Luc Bussière 
 
1. Biological and Environmental Sciences, Faculty of Natural Sciences, University of Stirling, 
Stirling FK9 4LA Scotland UK 
 
* Presenting author: rosie.mangan@stir.ac.uk 
 
Despite extensive research on insecticide application regimes, insecticidal compounds and 
genetically modified crops, insects continue to evolve resistance to pesticides with 
predictable regularity. We propose a novel approach to sustainable pest management that 
exploits rather than resists the inevitable evolutionary changes favoured by conventional 
control methods. Its logic comes from evolutionary science and particular features of host-



	

	
	

pathogen interactions: insects evolve resistance when a single control agent is applied over 
a broad area, then consistent evolutionary pressures drive rare resistance genes to spread 
rapidly through the pest population. To prevent these sweeps of resistant alleles, we are 
investigating how multiple fungal pathogen strains can be used in a spatial matrix across 
agricultural landscapes, so that selection for resistance varies in different locations, 
preventing a uniform evolutionary response. On their own, multiple pathogen strains may not 
be sufficient because of cross resistance: genes making pests resistant to one fungal strain 
could also confer resistance to others. However, in host-pathogen systems, the optimum 
genotype to defend against one pathogen is often highly sensitive to the organism’s 
environment. Consequently, we advocate simultaneous manipulation of an environmental 
landscape variable, which should decrease the consistency of selection, and sustain 
susceptible pest genotypes in the long term. 
 
Keywords: resistance evolution, biocontrol, heterogeneous landscapes, sustainability, host-
pathogen interactions 
 
 
Female birds crowded out by males on small islands: niche contraction in dense 
populations of Olive-backed Sunbirds is asymmetric. 
 
Darren P. O’Connell1*, David J. Kelly1, Seán B. A. Kelly1,2, Síofra Sealy1, Adi Karya3, 
Kangkuso Analuddin3 and Nicola M. Marples1 
 
1. Department of Zoology, School of Natural Sciences, Trinity College Dublin, Dublin D02 
CX56, Ireland 
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Competition takes place not only between species, but also within them. Intersexual 
competition for resources may increase sexual dimorphism to minimise niche overlap. 
Change in the level of sexual dimorphism in a species is a common feature of island 
radiations. This is interpreted as ecological release from interspecific competitors absent 
from small islands, allowing niche divergence by both sexes of dimorphic species into niche 
space that would otherwise be taken by interspecific competitors. The Olive-backed Sunbird 
(Cinnyris jugularis) is an island colonising species found throughout the Indo-West Pacific. 
We investigated sexual dimorphism in morphological niche of Olive-backed Sunbird 
populations in South-east Sulawesi, Indonesia, for evidence of increased sexual dimorphism 
on small islands. We found decreased overlap in morphological niche between females and 
males on the oceanic Wakatobi Islands, in comparison to mainland Sulawesi and its 
continental islands. This change in sexual dimorphism involved a decrease in the 
morphological niche of females, but no change in males. Therefore, there was no indication 
of expansion of niche space in the absence of mainland competitors. However, the change 
in niche overlap was associated with the significantly higher population density of Wakatobi 
Olive-backed Sunbirds. This increased sexual dimorphism may serve to alleviate 
intraspecific competition. 
 
Keywords: Competition, morphological niche, density compensation, sexual dimorphism, 
island biogeography 
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GPS tracking reveals the extent of movement during badger dispersal. 
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European badgers (Meles meles) are implicated in the spread of bovine tuberculosis to 
cattle and act as a wildlife reservoir for the disease. In badgers, only a minority of individuals 
disperse from their natal social group. However, dispersal may be extremely important for 
the spread of TB, as dispersers could act as hubs for disease transmission.  We monitored a 
population of 139 wild badgers over seven years. GPS-tracking collars were applied to 80 
different individuals. Of these, we identified 22 dispersers. Thirteen badgers were wearing 
collars as they moved, allowing us to describe the process of dispersal in much greater 
detail than ever before. We show that dispersal is an extremely complex process, and 
measurements of straight-line distance between old and new social groups severely 
underestimate how far dispersers travel. Such assumptions of straight-line travel also 
underestimate the potential for direct and indirect interactions and opportunities for disease 
transmission. For example, one female disperser that eventually settled 1.5km from her natal 
territory travelled 307km and passed through approximately 22 different territories during the 
dispersal process. Knowledge of badgers’ atypical ranging behaviour during dispersal is 
crucial to understanding the dynamics of TB transmission, and for designing appropriate 
interventions, such as vaccination.  
 
Keywords: Meles meles, dispersal, GPS tracking, tuberculosis, disease transmission 
 
 
Surviving the Cold: An Extreme Weather Event does not impair the long-term 
persistence of Invasive Gunnera tinctoria 
 
Maurício Cruz Mantoani1*, Bruce A. Osborne1 
 
1. UCD School of Biology and Environmental Science, and UCD Earth Institute, University 
College Dublin, Belfield, Dublin, Ireland. 
 
* Presenting author: mauricio.cruz-mantoani@ucdconnect.ie 
 
There is increasing evidence that invasive plants may benefit more from climate change than 
the native species they often displace. However, this ignores the increased frequency of 
extreme weather events (EWE) that could counteract it. We took advantage of the EWE 
Storm Emma event in March 2018, where temperatures plunged to below 0ºC and were 
accompanied by heavy snowfall to assess how this EWE impacted on the growth and 
phenology of established populations and seedlings of the invasive species Gunnera 
tinctoria in Achill Island. Storm Emma led to a dramatic 3-fold decrease in leaf area with a 
~50% reduction in light interception and a profound effect on reproductive capability due to 
death/damage of inflorescences. The overall effect on established stands was a ~50% 
reduction in total biomass, although resprout and recruitment occurred. This was associated 



	

	
	

with a major increase in the vegetation cover of native species in invaded areas. In contrast, 
seedlings of G. tinctoria showed significantly greater resilience. Whilst these results show a 
very significant impact of EWE on established stands of invasive species that could 
temporarily decrease their competitive ability, the absence of a major effect on seedlings, 
suggests that the long term persistence would be largely unaffected.  
 
Keywords: climate change; competition; ecosystem resilience; invasive alien species; snow 
storm. 
 
 
Application of environmental DNA (eDNA) approaches for the detection and 
monitoring of ice age relict fish populations: an emerging tool for molecular ecology 
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As the ice cover moved northward following the last ice age so did many cold-water 
anadromous salmonids that inhabited Irish waters. Nonetheless, some remnant individuals 
have established land-locked populations following adaptation to a fully freshwater life-cycle: 
this is the case for Irish pollan (Coregonus autumnalis) and Arctic char (Salvelinus alpinus). 
Such populations are particularly vulnerable to natural and anthropogenic pressure and are 
experiencing dramatic declines and in some cases local extinction. Monitoring of these 
species can be challenging and is commonly carried out using lethal methods (e.g. gill nets). 
Here we describe the development of non-invasive environmental DNA (eDNA) molecular 
monitoring tools to aid management and conservation of such unique Irish fish. Species-
specific molecular assays were designed and proved to be very effective in detecting DNA of 
target organisms both in closed systems (aquaria with known biomass) and in the wild. 
Following several optimization and validation steps, results showed that eDNA methods can 
be extremely sensitive and cost-effective. This approach will be a valuable addition to the 
toolbox of non-invasive monitoring methods for the conservation and management of 
declining and unique Irish salmonids. 
 
Keywords: environmental DNA, conservation, management, char, pollan 
 



	

	
	

Combining fisheries surveys to inform marine species distribution modelling 
 
Meadhbh Moriarty1,2,3,4*, Chris McGonigle 1, Debbi Pedreschi5, T.S. Smeltz 2,3, Suresh A. 
Sethi3,6, Brad P. Harris3, Nathan Wolf3, Simon P.R. Greenstreet4    
 

1. Geography and Environmental Sciences Research Institute, Ulster University, United 
Kingdom  

2. New York Cooperative Fish and Wildlife Research Unit, Cornell University, USA  
3. Fisheries, Aquatic Science, and Technology (FAST) Laboratory, Alaska Pacific 

University, Anchorage, AK, USA  
4. Marine Scotland Science, 375 Victoria Rd, Aberdeen AB11 9DB  
5. Marine Institute, Rinville, Oranmore, Co. Galway, Ireland. 
6. U.S. Geological Survey, New York Cooperative Fish and Wildlife Research Unit, Cornell 

University, USA 
 
* Presenting author: Moriarty-M3@ulster.ac.uk 
 
Multiple fishery-independent surveys typically combine to assess fish communities at 
seascape scales. These surveys tend to be discrete efforts, carried out using different 
vessels, and often, different fishing gears. Consequently, these vessel-gear combinations 
exhibit distinctive patterns in ability to catch fish that need to be further examined to support 
effective species conservation. In this work, the effect of different gear-vessel combinations 
on relative abundance estimates at length are investigated using European fisheries-
independent data within a generalised additive mixed modelling framework. Here we 
combine data across 19 disparate surveys for 208 species-length combinations.  Spatially 
and temporally explicit models allow for improved inference in 196/208 species modelled for 
estimating relative abundance. Space-time variables explained the majority of the variation 
for 135/208 cases, indicating models successfully characterized patterns in species 
distributions. Variables controlling for differences in gear efficiencies explained considerable 
variation in distribution in 52/208 cases, indicating that controlling for differences in gear 
when combining surveys to model species distributions is important. The modelling 
framework allows for combining data across surveys while controlling for differences in gear 
efficiency. 
 
Keywords: Commercial fisheries; gear efficiency, fisheries assessment, Generalised 
Additive Mixed Model (GAMM), survey standardisation, species distribution modelling 
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Changes in land use change, animal populations and climate, primarily due to increasing 
human populations, drive the emergence of zoonoses. Force of infection (FOI), which for 
zoonoses is a measure of the ease with which a pathogen reaches the human population, 



	

	
	

can change with specific zoonoses and context. Here we outline three habitat classifications 
- domestic, peridomestic and sylvatic, where disease ecology alters the FOI of specific 
zoonoses namely E. coli O157, leptospirosis and Echinococcus multilocularis. In addition, 
we examine how the relationship between the vector, pathogens, reservoirs hosts, habitats 
and the potential for Lyme borreliosis in humans alters with different habitat contexts. Human 
intervention has an overriding effect in the emergence of zoonoses therefore we need to 
understand the disease ecology, evolutionary capacity, virulence, resistance, stability and 
infectivity of pathogens that are likely to interact differently within dynamic landscapes and 
the context is hugely significant. Biodiversity is just one factor of many that impacts the FOI. 
Interdisciplinary collaboration, implementing the One Health (integration of human, animal 
and ecosystems health) approach to land use planning, must appreciate that comparable 
empirical studies with powerful inference are difficult because of differences in local context. 
 
Keywords: biodiversity, infectious disease, landscape, One Health 
 
 
Conservation on the border. An overview of the Collaborative Action for the Natura 
Network (CANN) project   
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The Collaborative Action for the Natura Network (CANN) project is a large conservation 
project employing innovative methods to address priority habitats and species across sites 
on the Island of Ireland and Scotland. The CANN project is funded under INTERREG VA 
and administered by the Special European Programmes Body (SEUPB). A broad range of 
12 partners from the Republic of Ireland, Northern Ireland and Scotland are involved in 
delivering across specific areas of the project. Twenty five project sites have been targeted 
for actions aimed at priority habitats and species. A range of novel methods are being used 
to maintain and restore condition for many of the project sites. Stereo infrared imaging and a 
machine learning algorithm are being trialed to produce a habitat map for Sliabh Beagh, a 
large upland site. A novel approach to stakeholder engagement is being adopted with direct 
payments for land owners’ time. A large budget has been secured for direct conservation 
actions across the project sites. These include the removal of self-seeding conifers and 
rhododendron, addressing upland fire risk, grazing management, aquatic weed control, 
actions for threatened bird species, drain blocking on blanket and raised bogs and the 
production of Conservation Action Plans.        
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Size does matter”- but what is size? 
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The relationship between individual size and the vital rates of fecundity, growth and survival 
is fundamental to the study of how species maintain stable populations. It is not clear what a 



	

	
	

meaningful estimate of size is for many organisms. In plants, the modular growth form, and 
the difficulty to measure biomass non-destructively, enhance the problem. Different 
ecological pressures might also induce different responses in the same species; survival 
may be maximised through rosette density in a population and through increased height in 
another. In an age where global scale study becomes more common, it is important to 
address whether different size estimates perform uniformly across populations. Using a 
worldwide demographic dataset for the plant Plantago lanceolata, I investigated whether the 
performance of different size metrics (number of leaves, leaf surface area, modelled 
biomass of the plant using SLA measurements…) in translating vital rates are consistent 
across 44 populations sampled on three continents. I found that the best performing size 
metric varies both between populations and between vital rates. In this talk, I will walk you 
through these results, and their impact on the study of global demographic processes. 
 
Keywords: population ecology, demography, invasive species, size 
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Marsh flies (Diptera: Sciomyzidae) are a diverse family which provide valuable ecosystem 
services, including biological control of agriculturally-pestiferous molluscs. Ongoing research 
on the species Tetanocera elata Fabricius suggests it may be a suitable natural enemy and 
biocontrol agent of Deroceras reticulatum Müller, a widely-distributed pest of gardens and 
agriculture. Before this species can be utilised as a biocontrol agent, however, a 
comprehensive understanding of its prey range and preference is essential. Early instars are 
obligate mesoparasitoids on D. reticulatum and Deroceras laeve Müller, but third instar 
larvae are free-living and predatory; some evidence suggests they may become generalist 
predators however a comparative prey preference study has never been undertaken. The 
present study investigated the realised prey range, preference, and predating behaviours of 
third-instar T. elata larvae using video recording and analysis software. Three common 
European pest slug species (D. reticulatum, Arion hortensis Férussac, and Tandonia 
budapestensis Hazay) were comprised prey options for naïve third-instar T. elata larvae in 
choice (n=50) and no-choice (n=38) trials. Larvae attacked all slug species at similar 
frequencies, however D. reticulatum was attacked at the highest frequency of prey in choice 
trials. Deroceras reticulatum was the only species successfully killed by larvae in trials (n=6), 
suggesting it may be a superior prey species for T. elata larvae.  
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Is there a limit to the density of soil microarthropods? 
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Microarthropods (Collembola and Acari) occur in high densities in soil. Although ecologically 
and functionally important, there has been relatively little work on their population dynamics. 
We explored whether population densities are controlled/regulated by elevating densities of 
microarthropods in laboratory microcosms comprising of intact soil cores and determined 
whether the elevated densities would be sustained. Results indicate that there is a threshold 
over which microarthropod abundances cannot be sustained. Microbial biomass was not 
reduced when populations were elevated and compaction of the soil cores did not affect the 
outcomes suggesting that food and space were not the drivers of the observed regulation. 
However, abiotic factors may limit abundance in the field because densities converged over 
time in the laboratory even though baseline densities varied with time of year in the field. 
 
Keywords: Population regulation; bottom-up control; Collembola; mites 
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A key assumption behind the use of ‘functional traits' in plant ecology is that these traits can 
be used to predict the fitness of species in terms of life-history strategies and population 
performance. Thus, functional traits are often seen as a kind of ‘holy grail’ which could 
enable us to make predictions about how species will respond to environmental change, and 
their capacity to recover following catastrophic events. However, the link between ‘functional 
traits’ and demographic rates across plant species is by no means fully understood. Whilst 
associations between individual plant traits and vital rates have been previously 
demonstrated at local scales, these relationships explain relatively little when compared 
across species and environments globally. Using global datasets and a novel multivariate 
modelling framework we demonstrate that the relationship between functional traits and life-
history can only be understood in the context of the current climate and the evolutionary 
history of species. Life-history metrics relating to the juvenile survival and age at 
reproduction showed the strongest evolutionary signal, whilst fecundity based metrics varied 
greatly between closely related species. Importantly, the effect of functional traits on life-
history metrics was only significant when environmental context was considered. 
 
Keywords: Functional traits, macroecology, life-history, evolution, plants 
 
 



	

	
	

Badgers, Road Construction and Mitigation - The N11 Study 
 
Enda M. Mullen1*, Teresa McWhite2, Peter Maher2, Aoibheann Gaughran3, David E. Kelly3, 
and Nicola M. Marples3 
 

1. National Parks and Wildlife Service, Department of Culture, Heritage and the 
Gaeltacht, 90 North King Street, Smithfield, Dublin 7 

2. Department of Agriculture, Food and the Marine, Kildare Street, Dublin 2 
3. Department of Zoology, School of Natural Sciences, Trinity College Dublin, Dublin 2 
 

* Presenting author: enda.mullen@chg.gov.ie 
 
The N11 Badger project was a multi-disciplinary study of badger ecology, before, during and 
after a major road re-alignment along the N11 in Co. Wicklow. Field work, using GPS collars, 
tracked a total of 80 individual badgers from 12 social groups between 2010 and 2017.  
Badgers were studied for 3 years prior to the commencement of construction, throughout the 
road building period and for almost 2 years afterwards. Information was gathered on home 
range size, location of setts, distances travelled by badgers, dispersion from natal setts, 
boundaries of social group territories, badger usage of pasture and farmyards and much 
more.  The excellent baseline data obtained was used to inform the siting of mammal 
underpasses and meant that no artificial setts were required despite the destruction of a 
number of setts in the course of construction. Evidence of disturbance was evident during 
the construction phase.  Strong evidence of disturbance was found when a badger died 
leaving gaps in the social structure.  Only two badger casualties occurred on the M11 in the 
post construction period.  The research team believes that the additional fencing played a 
large role in this.  Mammal passes were used immediately they opened. 
 
Keywords: Badger; road construction; mitigation 
 
 



	

	
	

SESSION 3 
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Animals make behavioural and reproductive decisions that maximise their lifetime 
reproductive success in light of environmental variability. Modelling an individual’s energy 
budget formalises this trade-off and helps to quantify the population-level consequences of 
stressors affecting behaviour or physiology. In this study, we develop a dynamic state 
variable model for a migratory marine vertebrate to investigate the spatio-temporal patterns 
of behaviour and reproduction that allow an individual to maximise its overall reproductive 
output. We parametrised the model for eastern North Pacific blue whales, and used it to 
predict the effects of changing environmental conditions and increasing human disturbance. 
Simulated scenarios suggested that environmental changes could have severe 
consequences on the population’s vital rates, but individuals could tolerate high levels of 
anthropogenic disturbance. In scenarios with both environmental change and anthropogenic 
disturbance, synergistic interactions caused stronger effects than in isolation. In general, 
larger body size offered a buffer against stochasticity and disturbance, and, consequently, 
juveniles were more susceptible to disturbance. Moreover, females prioritised their own 
survival at the expense of the current reproductive attempt. Our approach provides a general 
framework to predict the cumulative and synergistic effects of human disturbance and 
climate change on migratory populations, which can inform effective management efforts. 
 
Keywords: dynamic state variable modelling, marine mammals, population consequences 
of disturbance, synergistic effects, vital rates 
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The red squirrel’s history in Ireland is largely unknown, but the original population is thought  
to have gone extinct in the 17th Century. Multiple records exist for its reintroduction in the 
19th Century. It is currently unknown how these reintroductions affect the red squirrel 
population today, or into the future. We report on the development of a non-invasive genetic 
toolset that facilitates assessments of contemporary and historical diversity and movements. 
Our findings demonstrate that the population is genetically diverse at a national level, but 
locally contains relatively low levels of genetic diversity. This is likely an artefact from the 
introduction of small numbers of animals from different sources, and a lack of continuous 
woodland cover that restricts further gene flow. The population also contains mtDNA 
haplotypes of both a British and Continental European origin. The implications for 
conservation and management of the species in Ireland will be discussed.  
 
Keywords: Red squirrel, Conservation, Genetics, Non-invasive Genetics. 
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Transgenic pollen flow and transgenic seed spread are undesirable potential effects of 
transgenic crop production. Intellectual Property (IP) has been proposed as a transgenic 
crop risk regulation tool (RRT). This research aims to examine the potential of IP as a 



	

	
	

transgenic crop RRT. Six cases of transgenic crop production have been examined, in 
Hawaii, Thailand, Jamaica, India, the continental United States and Canada. Data was 
collected through review of scientific, economic, and legal literature, grey literature, and 
interviews with scientists and organisations relevant to the cases. The cases were analysed 
using a socio-ecological interaction framework that draws on Actor Network Theory, and 
theories of diplomacy and power. The research found that IP as a transgenic crop RRT is 
theoretically plausible. However, IP has not been applied with this objective in most of the 
risk management scenarios studied. Moreover, the potential for successful application of IP 
in transgenic crop management appears low, due to institutional and agro-ecological 
barriers. The findings are particularly relevant in the contexts of “pro-poor” transgenic crop 
production, e.g. in Thailand, and sensitive agro-ecological systems, e.g. Californian 
vineyards.  The research supports prudent application of the “precautionary principle” 
concerning IP as a transgenic crop RRT. 
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Rare species (i.e. species with a low abundance within a community) are expected to have a 
weak effect upon a community’s dynamics because of their relative low abundance. 
However, little theoretical works has formally studied the importance of rare species for a 
community's dynamics. We present analytical and simulation results that investigate the 
importance of rare species to the dynamics of a generalised Lotka-Volterra community 
model following a small perturbation from its equilibrium. Our results are applied to seven 
empirically documented food webs. When a community’s equilibrium is close to being 
unstable, we find that rare species are particularly important because: they determine 
community stability (the long-term rate of return to equilibrium) and perturbations to their 
abundance have strong indirect effects. Transient dynamics show that common species are 
important immediately after a perturbation, but that rare species become important at longer 
time-scales. This means that the importance of rare species could be easily overlooked in 
empirical studies. 
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Morphometric data from wild animals can assist in assessing population status by reflecting 
investment and behavioural ecology, allowing for improved management and conservation. 
Collecting morphometric data from large, wild mammals, however, is a major challenge. The 
intentions of this project are to overcome data collection challenges using traditional and 
novel photogrammetry tools (the extraction of real-world measurements from photographic 
data) to measure secondary sex characteristics in large herbivores, starting from the very 
complex antlers in fallow deer (Dama dama). From calibrating and validating (i) a traditional 
camera-lens system and (ii) a novel camera-telescope system, with objects and antlers of 
known size, we show the possibility of measuring complex antlers in fallow deer to high 
degrees of accuracy and precision. Differences between hand-measured antlers and those 
measured by photogrammetry do not exceed 5 mm for both the camera-lens system and for 
the newly developed camera-telescope system. These tools are cheap, reproducible, 
accurate, precise, and accessible to the broader community. Using the newly collected antler 
data, the effects of antler size and shape on behavioural ecology may be better understood. 
The non-invasive methodologies fall in line with modern conservation and management 
strategies through the use of this remote technology. 
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Does lobster v-notching work as a management tool? Estimating the impact of lobster 
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The European Lobster (Homarus gammarus) is an important socio-economic fishing 
resource in Ireland with an estimated value of €5.3M in 2015. Traditional stock management 
has focused on size restrictions (minimum 87mm & maximum 127mm CL) and there is no 
limit to the number of lobsters that can be landed. From 2001, V-notching of egg carrying 
females (berried) has been incentivised as a viable alternative/complementary management 
approach to help protect spawning stocks and, hence, ensure future recruitment potential. 
While this approach is theoretically sound, it remains difficult to quantify its impacts in terms 
of maintenance/increases in local reproductive potential. The main reason being that a direct 
link cannot be easily established between berried lobsters and their offspring, who will only 



	

	
	

enter the fishery ∼4-7 years after hatching.  Since 2010, QUB, MI, BIM and the Inis Oírr 
fishermen’s co-operative, have been genetically tagging v-notched berried females (∼400 
individuals/year = ∼6M eggs/year). The resulting multi-generation family genetic dataset can 
be used to identify captured lobsters from the wild fishery (from 2014 onwards) back to 
genetically tagged families. The proportion on these individuals in the catch provides a direct 
estimate (quantification) of the relative success of v-notching. Preliminary results are 
compared with traditional methods. 
 
Keywords: Genetic tagging, V-notching, lobster fishery management, larval dispersal 
modelling. 
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Parasites can inhibit or exacerbate the impacts of biological invaders, depending on the 
parasite’s behaviour within the novel invasive host. Suitable invasive hosts for native 
parasites are likely to increase parasite transmission to native hosts. Alternatively, unsuitable 
hosts represent a dead-end for tranmission and may dilute native infection, one of few 
invasion outcomes that may benefit native species. Dace (Leuciscus leuciscus) was first 
introduced to Ireland in 1886 but has rapidly colonised new river systems in recent years, 
raising concerns over impacts on sympatric native fish such as brown trout (Salmo trutta). In 
the first comprehensive study of the parasite community of invasive dace in Ireland, we 
compared the helminth communities of dace to brown trout over two years, from sites 
invaded for over 100 years and sites invaded for under 10 years. We examined the 
suitability of dace as a host for a dominant native acanthocephalan parasite of brown trout. 
We found evidence for enemy release in invasive dace in Ireland with significantly lower 
helminth species richness observed in dace compared to sympatric brown trout populations. 
Dace did not support reproductively mature populations of acanthocephlans and our findings 
indicate that dace acts a sink for acanthocephalan infection. 
 
Keywords: invasive species, helminth parasites, brown trout, enemy release, parasite 
dilution 
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Pestiferous slugs are a cause of food loss globally. The recent EU banning of chemical 
methiocarb slug pellets, due to their toxic effects on non-target organisms and concerns 
regarding water contamination from slug pellets containing metaldehyde, has resulted in 
increased interest in novel biocontrol agents of pestiferous slugs. While the larval stages of 
the fly Tetanocera elata (Diptera:Sciomyzidae) are parasites/predators of pestiferous slug, 
their effectiveness as potential biocontrol agents has yet to be fully explored. In addition, it is 
not yet known how the larval stages of T. elata interact with the nematode Phasmarhabditis 
hermaphrodita, the only commercially available biocontrol agent of pest slugs. Hence, the 
effect of slug prey species and slug species exposed to P. hermaphrodita on T. elata larval 
development and survival is investigated. Our findings show that T. elata larval survival 
outcomes depend on selected prey slug species and their availability over different periods 
of time. Both neonate and third instar larvae fed on control and nematode exposed slugs, 
but larval survivorship was significantly greater on Deroceras reticulatum compared to 
Deroceras invadens. Neonate larvae also survived without their first slug meal for up to two 
weeks. The implications of these findings for future research are discussed. 
 
Key words: biological control, prey type, pestiferous slug, Phasmarhabditis hermaphrodita, 
Sciomyzidae, Tetanocera elata 
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Accurate estimation of bird flight characteristics in 3-dimensional space is useful for the 
assessment of bird responses to man-made structures such as wind turbines. Traditionally, 
flight activity has been studied using observer-based vantage point surveys and line- and 
point- transects. Recently, these methods have been complemented with sensor-based 
approaches, e.g. GPS tagging, and radar. The ornithodolite (based on a pair of binoculars 
with inbuilt rangefinder, inclinometer and digital magnetic compass, with laptop connection 
for data transfer) can also log bird activity. However, before tracking instruments are used, 
potential errors or inaccuracies in positional estimation should be assessed and quantified. 
As a tool for ornithology research, the ornithodolite currently lacks validation data. We 
describe a method for assessing the accuracy of the ornithodolite in estimating bird position 
in 3D space using a UAV test target. Ornithodolite positional fixes (latitude, longitude and 
altitude) were compared to those derived from a drone-attached GPS tag and barometric 
altimeter, using the drone’s internal GPS and barometer measurements as a reference. 
Thus far, analysis shows no significant difference in the estimation of drone position between 
instruments. The ornithodolite is highlighted as a useful instrument for ornithological data 
collection, in line with other established technology platforms.  
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Drivers of a marine predator’s foraging distribution 
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Seabirds are posed with the challenge of discovering food over apparently featureless 
oceans. Indeed, such an environment has selected for strong olfactory senses as seen 
among the tubenoses (Procellariiformes). Yet, the cues foraging seabirds respond to remain 
unclear. Here, we explore the drivers of foraging behaviour of one pelagic tubenose species, 
the Manx Shearwater (Puffinus puffinus), tracked at two colonies (Great Blasket and High 
Island) off the west coast of Ireland over three years. Our analysis of GPS tracking data of 
the birds allowed us to distinguish between transiting, foraging and resting behaviours. We 
used this information to reveal how remotely-sensed chlorophyll concentration, an indicator 
of primary productivity, is correlated with the switch between transiting and foraging. We 
then modelled the distribution of foraging relocations (over 68,000 data points) to provide 
evidence that coastal chlorophyll concentration and variability in sea surface temperature are 
associated with Manx shearwater foraging behaviour. However, offshore locations which 
included nocturnal activity were not associated with such primary productivity surrogates, 
suggesting the birds are relying on different cues while far out at sea. Further, our results 
show colony-specific differences in these environmental and temporal drivers as well as a 
spatial segregation of foraging areas between colonies.  
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Harbour (Phoca vitulina) and grey (Halichoerus grypus) seals are the only two pinniped 
species inhabiting Irish waters where they are protected by national and European law. 
Genetic knowledge of Irish seals is limited and this represents a major knowledge gap if 
populations are to be effectively managed and protected. Currently harbour and grey seals 
are considered as single nation-wide populations, however this has yet to be verified using 
appropriate (e.g. genetic) data. Variation of mitochondrial DNA (d-loop) sequences was 
investigated for P.vitulina (n=38) and H.grypus (n=54) collected around Ireland and from 
adjacent regions (UK and Germany). This analysis identified 10 (P.vitulina) and 13 



	

	
	

(H.grypus) distinct genetic variants (haplotypes). Haplotype diversity (h) was high (>0.8) for 
both species. Genetic variance was higher within populations than among Irish subgroups 
and between populations. For H. grypus, results indicate differentiation especially between 
Irish and German seals, but no significant differentiation between Irish sampled areas. 
Contrastingly, we found an indication of sub-structuring for P. vitulina between geographic 
regions within Ireland, indicating that current management may be inappropriate. Once 
corroborated with an increased sample size and geographic coverage (ongoing work), 
findings will have important implications for the conservation and management of these 
species in Irish waters.  
 
Keywords: conservation, grey seal, harbor seal, genetics, Ireland 
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Mast seeding (the synchronous, periodic variation of seed production) is an intriguing 
phenomenon that has multiple consequences for plant populations. Mast seeding has been 
documented for many plant species, and physiological mechanisms that make it possible 
have been clearly identified. However, there is little agreement on the ecological role of 
synchronous seed production. Why do trees exhibit mast seeding? Here I use a simple 
model where the seed production of individual trees responds to environmental fluctuations, 
driven by an inheritable, variable trait that defines whether mast seeding happens or not. 
The model incorporates realistic growth, reproduction, and mortality processes in a 
stochastic manner. I first present a full sensitivity analysis showing that the model is robust 
against stochasticity. I then show how shade tolerance (i.e. the capacity for seedlings to 
survive in the shade), strength of environmental effects, and seed predation can all, in 
isolation or in combination with each other, lead to the appearance of mast seeding 
strategies. In particular, I find that intermediate values of shade tolerance increase the 
probability of mast seeding behaviour. I draw on the model results to offer a general view on 
the eco-evolutionary drivers of periodic variation in seed production for perennial plants. 
 
Keywords: life-history traits, individual-based model, plant ecology, spatial interactions, 
forest ecology 
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Building on recent advances in acoustic monitoring and remote sensing, we can gain insight 
into community composition and dynamics. Using ecoacoustic data collected as part of the 
OKEON (Okinawa Environmental Observation Network) project - a scientific monitoring 
network across 24 sites in Okinawa, Japan - we explore how land-use may affect Okinawa’s 
avian communities and sensory environment. We calculate acoustic diversity across sites 
using the Shannon entropy of multiple acoustic frequency bins and take the variability of this 
metric over time as our stability metric. This allows us to examine the diversity and stability 
of ecoacoustic patterns along a strong urban-rural gradient and explore how they are 
influenced by surrounding land-use and environmental conditions. We describe a decrease 
in both the diversity and stability of acoustic activity along our rural-urban gradient, with 
urban landcover correlating negatively but forest landcover correlating positively with 
diversity and stability. We provide the first evidence that urbanisation degrades soundscapes 
and the stability of the acoustic environment. Our results highlight the utility of remote 
acoustic monitoring practices that, when combined with other real-time monitoring 
techniques as we have done, can provide a holistic picture of the resilience of ecological 
communities to global change, their dynamics and their stability. 
 
Keywords: Global change, Bioacoustic monitoring, Variability, Stochasticity, Avian 
biodiversity 
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The composition of zoological collections represents a compromise between wildlife 
conservation, education, scientific research and entertainment objectives. The bias toward 
large vertebrates has been criticised owing to their space requirements, maintenance costs 
and ethical concerns. Consequently, recommendations prompting institutions to move 
toward smaller-bodied species and lower species richness have been made. However, it has 
been argued that immovable visitor preferences exist and that a loss of large vertebrates 
could reduce visitor attendance and economic viability, potentially reducing zoo funding of in 



	

	
	

situ conservation.  Using Species360 data, we took individual institution species composition 
and implemented structural equation modelling to integrate and evaluate theoretical 
knowledge and hypothesized relationships determining visitor attendance and in situ 
contributions at nearly 500 institutions globally. We found that as mean species body mass 
of a collection increases, institutional attendance and in situ contributions also increase 
significantly. However, multiple pathways to increased institutional attendance and in situ 
contributions were also identified, highlighting the complexity and trade-offs of contemporary 
zoological collection composition. We suggest that housing large-bodied species allows zoos 
to reach a greater audience, increasing institutional revenue, in turn increasing the available 
funds for in situ conservation. These results can be incorporated into future collection 
planning processes. 
 
Keywords: conservation, data, ex situ, flagship, zoo 
 
 
Middens and morphometrics – Temporal variation in the morphology of Littorina 
littorea 
 
Darragh Doyle1*, Martin Gammell1, João Frias1 and Róisín Nash1 
 
1. Marine and Freshwater Research Centre, Department of Natural Sciences, Galway-Mayo 
Institute of Technology, Dublin Road, Galway. 
 
* Presenting author: Darragh.doyle@research.gmit.ie 
 
Archaeological evidence from shell middens suggests that prehistoric humans have 
harvested intertidal gastropods for millennia. However, there is little consensus on the 
morphological impacts of such harvesting. Some hypothesise that long-term subsistence 
harvesting can reduce the mean shell size of a population while others argue that temporal 
variation in size can be entirely explained by phenotypic responses to shifting environmental 
pressures. In this study, geometric and traditional morphometric methods were used to 
analyse temporal variation in 1105 Littorina littorea midden shells spanning over 1000 years, 
from the later Mesolithic to the Neolithic transition. For comparison, 400 modern shells were 
also analysed. The midden shells varied in size over time, though the overall trend was a 
reduction in size; they were also found to be significantly larger than the live collected shells. 
Shape analysis showed that the midden shells originated from a sheltered shore while the 
live collected shells originated from an exposed shore. It was concluded, based on the 
results and the life history of L. littorea that environmental factors were responsible for the 
observed variation in size and shape. However, this study was not able to categorically 
conclude that harvesting was not a contributing variable. 
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Existing habitat condition assessments in Ireland lack a standardised, quantitative 
methodology and are often beyond the time constraints of monitoring staff. Therefore, there 
is a need to develop a framework that can rapidly assess habitats and provide a benchmark 
against which change can be measured. We reviewed existing national and international 
habitat assessments to develop a new rapid habitat assessment framework specific to 
Ireland. This framework uses 22 variables encompassing: (i) a pre-survey that considers the 
site within the context of the landscape; (ii) a structured field survey to measure physical and 
biological variables; and (iii) a site overview that considers site management variables to 
generate a quantitative site score. We tested our framework using Irish machair as a case 
study due to it being particularly vulnerable to rapid changes from both anthropogenic and 
climatic sources. Our framework scores matched 70% of the current three-tiered ‘traffic light’ 
designations established in the Habitats Directive and were within expected ranges. The 
framework is a practical response to the lack of a unified approach to assessing and 
reporting habitat condition and will help determine the effect(s) of management/conservation 
efforts. Further development of this framework will incorporate additional Annex I habitats in 
Ireland. 
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In line with what is happening in several human-dominated natural areas, Phoenix Park 
(Dublin) has experienced a recent spike in fallow deer-human feeding interactions and 
reports of human injuries. This is a major public safety and deer welfare concern with little 
consensus on how to manage it. Our study aims to identify the effects of tourist feeding on 
deer ecology and behaviour, reduce these interactions effectively, and develop a model 
management plan that is applicable to other areas also experiencing this issue. We are 
performing a study with a before-during-after design to (1) evaluate the severity of the issue, 
(2) implement appropriate management techniques and (3) quantify their success. We 
collected empirical data on deer-human interactions, showing for the first time that only a 
fraction of the entire population actually engages in such interactions (~39% of males, ~27% 
of females). This highlights the potential for artificial selection processes mediated by food 
provision and increased stress due to inter-individual competition for food. The potential 



	

	
	

implications of these behaviours and provision of recorded unregulated foods for deer 
ecology, deer welfare, and public safety are discussed. The appropriate management 
actions currently under implementation are addressed.  
 
Keywords: animal behaviour, wildlife conflict, feeding interactions, wildlife management, 
animal welfare 
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Ireland’s lesser horseshoe bat (Rhinolophus hipposideros) population is increasing, but 
faces threats including roost deterioration and inbreeding. Accurate population estimation is 
essential for the conservation of this rare species. The most recent estimate (c. 14,000 bats) 
is based on annual counts at summer roosts, and the estimated proportion of males in these 
roosts. It is thought that only 25% of bats counted at these sites are male, a minority of the 
total male population, but data are currently lacking on this question. This study aimed to use 
DNA testing of non-invasively collected bat droppings to survey several lesser horseshoe bat 
summer roosts and estimate the proportion of male bats present. 1,300 bat dropping 
samples were collected from six lesser horseshoe bat roosts in summer 2016. DNA samples 
were genotyped and sex typed to identify and sex individual bats present at each roost, 
allowing the proportion of males to be determined. The proportion of male bats ranged from 
14.1% to 76.4%, with males making up 46.7% of the total number of individuals identified. 
The proportion of males found at summer roosts appears to have been significantly 
underestimated, implying that the population of this species may be much lower than 
previously thought. 
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Parasites are ubiquitous and act as regulators of the dynamics and stability of ecosystems 
by modifying the physiology and behavior of their host organisms. It is unclear how parasitic 
relationships will act to moderate or accelerate the ecological impacts of global climate 
change. Utilizing a well-established aquatic host-parasite model system – the ecologically 
important amphipod Gammarus duebeni and its Acanthocephalan parasite, Polymorphus 
minutus – full energy budgets and analyses of the phototactic and geotactic behavior of the 
hosts were constructed for infected and uninfected hosts across a wide range of 
temperatures.  We found that parasites and warming both independently alter host 
movement in the water column and host response to light. A few degrees of warming has the 
capacity to alter these critical behaviors to the same extent as infection with arch-behavioral 
manipulating parasites. These findings indicate an additional mechanism that could be 
critical to predicting the impacts of warming in many ecosystems. These findings highlight 
the need for holistic knowledge of interaction networks, incorporating both direct and indirect 
trophic and non-trophic interactions, to predict the independent and combined effects of 
warming and parasitism on the dynamics and stability of ecosystems. 
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Between 1810 and 1814, British engineers surveyed over one million acres of peatlands in 
Ireland, producing detailed maps and estimates of their extent. The Commissioners Report 
on the Nature and Extent of Bogs in Ireland (1810-1814) was the first large-scale inventory 
of a natural ecosystem in Ireland at an exceptional resolution. We digitized and geo-rectified 
49 of these maps using QGIS to assess 200 years of peatland change and their utility to 
form a baseline from which we can assess ecosystem change. Geo-rectified maps resulted 
in a Residual Mean Square Error (RSME) of 42±4.5m (µ±S.E; range = 5.7-181m), with 
RSME dependent on map condition, scale, region, and availability of control points. Field 
surveys to verify geo-rectified boundaries resulted in accuracies of 20±5.7m (range = 6-
67m), with variances due to land access issues and former boundary characteristics (i.e., 
presence of fens or marsh). Despite some limitations, the maps provide critical baseline 
extent information and will help landscape scale conservation strategies to restore 
peatlands. Given the recent cessation of commercial peatland extraction, the maps provide a 
contemporary perspective of landscape change and can be used to estimate historical 



	

	
	

extent or carbon storage capacity which may prove crucial for ongoing UN climate 
discussions. 
 
Keywords: peatlands, bogs, conservation, GIS, historical maps  
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Changes in morphology have been suggested as the third main response of species to 
global change, after shifts in distribution and phenology. Changes in morphology in 
dimorphic species in particular can provide insights into mechanisms underlying these 
processes. Using a 27-year dataset of 1738 measures from 868 individuals we assessed 
variation in body mass, tarsus length and wing length in a dimorphic songbird adapted to 
aquatic life and underwater foraging. We detected different changes in female and male 
morphology over time: female body mass and tarsus length increased, while male wing 
length decreased during the study. These changes resulted in an overall relative shortening 
of wing length with respect to body size in both sexes. Concurrent increases in rainfall, river 
flow and frequency of floods during the study period may explain these changes in 
morphology, which are advantageous for underwater foraging in deeper and faster flowing 
water. These trends may provide evidence of climate-change-induced phenotypic change 
mediated by direct changes to the physical environment of the species. However, 
information on underlying genetic mechanisms will be necessary to determine whether these 
changes are indicative of natural selection or of phenotypic plasticity. 
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The strategy of characterising the response of a biotic assemblage to pollution and using this 
as an indicator of quality has had great success. For example, metrics of benthic 
invertebrates have been cross-calibrated and contribute to judgements of ecological status 
for the Water Framework Directive. Underlying an approach based on any single group are 
assumptions that sampled and unsampled taxa respond similarly to environmental gradients 
and exhibit congruence across different sites. We tested these assumptions across five 
benthic groups of various sizes (archaea, bacteria, microbial eukaryotes/protists, meiofauna 
and macrofauna) in Plymouth Sound. Sediments varied in granulometry, hydrocarbon and 



	

	
	

trace metal concentrations. Plymouth Sound represents the messy world in that 
environmental gradients are not all aligned. The different benthic groups tended to respond 
differently to the underlying environmental variation across 7 sites. For example, protists 
varied with granulometry, hydrocarbon and trace metal predictors while meiofaunal variation 
was associated with hydrocarbon and bioturbation predictors. Only three group pairs showed 
congruence (meiofauna-protists, meiofauna-macrofauna and protists-macrofauna). Our 
results support using proxies among eukaryotic taxa, but a general lack of congruence 
suggests caution should be applied to inferring wider indicator or functional interpretations 
from studies of a single biotic assemblage. 
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The freshwater pearl mussel (Margaritifera margaritifera) is endangered and of conservation 
importance. Declines of up to 90% in European populations over the past 100 years have 
been attributed to reduced water and habitat quality which has resulted in a lack of 
recruitment. This study aimed to investigate whether urbanisation was a pollution threat to 
the water quality of freshwater pearl mussel populations in the Owenriff and Bundorragha 
rivers in the West of Ireland. This study examined water chemical parameters and 
macroinvertebrate community assemblages at upstream and downstream sites in both rivers 
to determine if urban pollution was impacting on water quality. Significantly higher levels of 
suspended solids, total dissolved solids, turbidity and conductivity were detected on the 
Owenriff river compared to the Bundorragha river. In addition, levels of suspended solids 
and conductivity were in excess of recommended limits for M. margaritifera on the Owenriff 
river. This highlights potential critical source areas which may be inhibiting recruitment in the 
Owenriff population whereas the Bundorragha population is considered to be actively 
recruiting. This study suggests that pressures may be catchment based rather than urban, 
as forestry and agriculture account for substantial land-use within these catchments. 
 
Keywords: population recruitment, catchment pressures, water chemistry, 
macroinvertebrates, conservation. 
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Variation in traits among individuals of the same species, otherwise known as individual 
heterogeneity, is ubiquitous in nature. Yet, the ecological consequences of such variation 



	

	
	

are largely unknown due to a dearth of empirical data on heterogeneity and quantitative 
tools that accommodate empirical estimates of trait variation. In epidemiology, the role of 
human heterogeneity has been highlighted in recent epidemics, including SARS and ZIKA. 
However, little is documented on the role of parasite heterogeneity despite the growing body 
of evidence demonstrating considerable variation in parasite life-history traits. Here, we 
explore the effect of temperature-dependent variation in parasite developmental time on 
disease transmission. Using stochastic simulations parameterised with empirical data, we 
show that variation in developmental time of dengue virus in mosquitoes elevates the 
predicted risk of disease outbreak, particularly at cool temperatures, and that it also lowers 
the predicted minimum temperature at which dengue transmission is possible. We discuss 
our model predictions in the context of recent dengue outbreaks in Southern Europe. Our 
findings highlight the importance of understanding consequences of not only the mean, but 
also the variation of life-history traits in population ecology. 
 
Keywords: heterogeneity, disease ecology, dengue virus, epidemiology, mathematical 
model 
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Microplastic (MP) polymers (1 µm – 5 mm) are ubiquitous within aquatic environments. 
Although there is experimental evidence to suggest that freshwater biota can readily ingest 
MPs, particularly at lower trophic levels, the lack of field data means that our knowledge of 
MP prevalence among biota in the freshwater environment is limited. The aim of this 
research is to quantify and characterise the MP burden imposed on benthic 
macroinvertebrate communities within a lotic system in Ireland, as a means of investigating 
potential pathways of MP assimilation within the freshwater food web. Kick samples were 
obtained from three reference sites and three high exposure sites along the River Slaney 
catchment. Taxa were identified to family level for biological assessment of water quality, 
and subjected to a 48 hour digestion in a 30 % H2O2 (Hydrogen peroxide) v/v solution to 
isolate MPs from invertebrate integument. Preliminary results indicate particle concentration 
to be highest among the filter feeder, collector-gatherer and shredder functional feeding 
groups (FFGs), with fibres the most frequent particle found followed by fragments. The high 
prevalence of particles among these FFGs could provide evidence to suggest that they are 
at greater risk of ingesting MPs and transferring them to higher trophic levels.  
 
Keywords: freshwater ecology, food webs, polymers, water quality, water pollution 



	

	
	

 
Paradox Lost: The secondary theorem of selection explains observed evolutionary 
stasis of a heritable and seemingly positively selected trait in Atlantic salmon.  
 
Ronan James O’Sullivan1*, Tutku Aykanat2, Adam Kane1, Russel Poole3, Elvira de Eyto3,  
Craig R. Primmer2, Philip McGinnity1, and Thomas Eric Reed1 
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Comparing observed versus theoretically-expected evolutionary responses is important for 
our understanding of the evolutionary process, and for assessing how species may cope 
with anthropogenic change. Here we document directional selection for larger female body 
size in Atlantic salmon, using pedigree-derived estimates of lifetime reproductive success as 
a fitness measure. We show the trait is heritable and, thus, is capable of responding to 
selection. The Breeder’s Equation, which predicts microevolution as the product of 
phenotypic selection and heritability, predicted evolution of larger body size. This was at 
odds, however, with the observed lack of either phenotypic or genetic temporal trends in 
body size, a so-called ‘paradox of stasis’. To resolve this paradox, we estimated the additive 
genetic covariance between trait and fitness, which provides an unbiased prediction of 
evolutionary change according to Robertson’s secondary theorem of selection (STS). The 
STS prediction was consistent with the observed stasis. Decomposition of phenotypic 
selection gradients into genetic and environmental components revealed a potential upward 
bias, implying unmeasured factors that covary with trait and fitness. These results showcase 
the power of pedigreed, wild population studies – which have, thus far, largely been limited 
to birds and mammals – to study evolutionary processes on ecological timescales.  
 
Keywords: Evolution, Breeder’s Equation, secondary theorem of selection, Salmo salar 
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Determining the potential of field margin components in providing resources for 
beneficial insects 
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Field margins can play an ecologically important role in agroecosystems. They often contain 
more diverse vegetation than cultivated fields which can lead to an increase in the amount 
and diversity of resources available for beneficial insects. We sampled 40 field margins 
using a functional traits approach to determine the potential of field margin components (e.g. 
shrubs and ditches) in offering floral resources while especially focusing on their effect on 
syrphids. Field margin component type had an effect on flower colour, blooming period, and 
flower pollination type. For example, grassy margins tended to have a higher percentage of 
vegetation that potentially bloomed in April than other component types. The effect of field 



	

	
	

margin components on phenology was also evident when syrphid traits were analysed while 
component type was also associated with syrphid larval feeding habits as well as syrphid 
size. For example, ditches were positively correlated with syrphid larvae that feed on insects 
while syrphids that feed on plants were associated with trees. The presence of many 
different field margin component types in an agroecosystem leads to a high functional plant 
diversity and, subsequently, a high syrphid functional diversity. This can lead to a 
sustainable and diverse ecosystem service provision. 
 
Keywords: agroecology, beneficial insects, ecosystem services, functional traits, hoverflies, 
Syrphidae, syrphids 
 
 
Using remotely-sensed data to assess the drivers of ecosystem functioning resilience 
at the landscape scale 
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Ecosystems differ in their resilience to global change. Ecosystem functioning resilience 
theory has been established at the field scale with experimental manipulations but has rarely 
been scaled up to spatial scales relevant to ecological management. Here, we use remotely-
sensed satellite data of the enhanced vegetation index to measure ecosystem functioning 
across the island of Ireland and investigate biotic and abiotic drivers of resilience using four 
separate measures: recovery rate, recovery time, resistance and variability. This approach is 
advantageous as it involves more realistic conditions of both environmental disturbances 
and biodiversity than experiments and allows the investigation of wider landscape effects on 
the resilience of ecosystem functioning. We show that recovery and variability are 
associated with vascular plant biodiversity at large spatial scales, but resistance is primarily 
driven by the historic occurrence of extreme events in precipitation. Additionally, landscape 
heterogeneity only appears to be associated with recovery following perturbations. Our 
results suggest the importance of the landscape and a large species pool in maintaining 
ecosystem functioning under global environmental change. Establishing these relationships 
is vital for informing management so that we can minimise the impact of ongoing 
environmental change on ecosystem functioning. 
 
Keywords: enhanced vegetation index, landscape, remote sensing, resilience, stability 
 



	

	
	

Infection-induced changes in vertebrate glucocorticoid stress hormones depend on 
time and parasite type 
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Parasite infections are generally considered ‘stressful’ to their vertebrate host species, 
although the role of parasites as a physiological stressor is unclear. Stress hormone 
responses of vertebrates to parasites appear contradictory in the literature, hence, our 
overall aim was to assess variation in stress hormone responses across vertebrate species, 
with a focus on glucocorticoid responses following experimental infections. Our meta-
analysis encompassed 31 parasite species, 32 host species, and 146 effect sizes. We found 
that glucocorticoids in the infected groups, relative to the control groups, showed an overall 
increase in response to parasite infection, when based on the largest effect size observed 
for studies with single and multiple samples taken. We next investigated the effect of time 
since infection on the glucocorticoid response using those studies that had multiple 
glucocorticoid measurements for varying time periods following infection. Glucocorticoids are 
associated with important anti-inflammatory responses and increasing glucocorticoids 
following experimental infections would demonstrate an acute stress response to parasite 
infection in vertebrates in general, but this relationship could change under the chronic 
stress possibly imposed by some parasite infections. Furthermore, we present results 
showing that glucocorticoid responses following the time course post infection appears to 
depend on the type of parasite considered. 
 
Keywords: parasite, stress, glucocorticoid, pathogen, infection 
 
 
Restoring the native status of Pinus sylvestris L. in Ireland 
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Pinus sylvestris was a dominant tree in northwest Europe during the early part of the current 
interglacial. Competition from other tree species, habitat loss and human exploitation all 
contributed to its decline and apparent extirpation across much of its former range, including 
Ireland, England, Wales, the Netherlands, Belgium and Denmark. It has been widely planted 
and now forms semi-natural forest stands across most of its former range. Palaeoecological 
and genetic analyses in the Burren, Co. Clare have identified a putative native stand of 
Pinus sylvestris that has continuity with prehistoric populations. This paper will explore the 
work in the Burren and review data from elsewhere that shed light on the continuity of this 
species in Ireland. 
 
Keywords: Pinus sylvestris, native status, biogeography, palaeoecology 
 



	

	
	

Higher rates of sex evolve during adaptation to more complex environments 
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A leading hypothesis for the evolutionary maintenance of sexual reproduction proposes that 
sex is advantageous because it facilitates adaptation. Changes in the environment stimulate 
adaptation but not all changes are equivalent; a change may occur along one or multiple 
environmental dimensions. Theory predicts that higher levels of sex should evolve in more 
complex environments if these impose selection on a greater number of loci. In two evolution 
experiments with the facultatively sexual rotifer Brachionus calyciflorus, we test this 
prediction by adapting replicate populations to various environments that differ from the 
original along one, two, or three environmental dimensions. Three different estimates of 
fitness (growth, lifetime reproduction, population density) confirmed that populations adapted 
to their new environment. Growth measures revealed an intriguing cost of complex 
adaptations; populations that adapted to more complex environments lost greater amounts 
of fitness in the original environment. Furthermore, consistent with predictions, both 
experiments showed that B. calyciflorus became more sexual when adapting to more 
complex environments. Common garden experiments confirmed that observed changes in 
sex were caused by evolution rather than a plastic response to the environmental challenge. 
As populations in nature are inherently complex these findings help explain why sex is 
maintained in natural populations. 
 
Keywords: Evolution of sex, Adaptation, Fisher-Muller hypothesis, Hill-Robertson 
interference 
 
 
Does land management affect water levels in freshwater coastal wetlands? 
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Dune slacks are wetlands between dune ridges in coastal sand dunes and are found all over 
the world. Annual winter flooding is common and they support species threatened by historic 
loss of inland wetlands. According to the Water Framework and Habitats Directives, 
European member states are required to ensure that the hydrological requirements of 
biological communities in dune slacks are met.  Most Irish dune slacks are in sand dune 
systems managed as Special Areas of Conservation, but many are in dune systems 
managed as golf courses.  We investigated whether water levels in dune slacks were related 
to management and topography.  Water level was recorded from wells in dune slacks at six 
sites in Co. Donegal with differing land management (golf course or low-intensity grazing) 
and topography using piezometers.  We found that maximum water levels were lower at 
sites managed as golf courses, and the timing of the response of water level to rainfall varied 



	

	
	

greatly, with sites at lower elevations appearing to respond more quickly to rainfall. Reduced 
maximum water levels correspond to reduced flooded areas for dune slacks and are likely to 
have negative implications for their dependent wetland species.  
 
Keywords: dune slack, hydrology, land use, habitat, conservation 
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No Net Loss (NNL) addresses the conflict between economic development and conservation 
by requiring developers to mitigate, compensate, and/or enhance habitats to offset 
development impacts, resulting (where successful) in no net loss of biodiversity. NNL 
assessments compare habitats lost versus gained using ‘biodiversity units’, which 
incorporate habitat condition and ‘distinctiveness’. Correction factors can be included to 
reflect establishment time, and risk of off-setting failure. In the UK, No Net Loss (NNL) has 
been part of government policy research since at least 2011. In contrast, NNL made a 
relatively tardy (and quiet) entrance into the Irish policy landscape in 2017. Through our 
experience of delivering NNL assessments for major UK infrastructure projects, we will walk 
the audience through the steps to completing NNL. We will review the up-take of NNL by 
Irish public authorities, and touch on potential challenges to achieving NNL in Ireland’s 
unique political landscape. Using the conference forum, we hope to promote an 
understanding of the technical approach to, and policy basis for NNL among Irish 
practitioners working as ecologists in the development sector. 
 
Keywords: No Net Loss, biodiversity, offsetting, development 
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The first fossils of terrestrial animals are soil microarthropods dating back to the early 
Devonian (400 Mya). Most evidence suggests that soils were the very first habitats colonized 
by early plants and invertebrates already in the Silurian. The early evolution of terrestrial 
ecosystems, however, remains poorly known. Soil food webs play a central role in the 
functioning of ecosystems and the animals that make up its backbone express traits today 
that they evolved over 400 Myr and more. Here, we conducted a phylogenetic trait analysis 
of Oribatids to unravel the deep time story of soil food webs. We show that this major group, 



	

	
	

central to the trophic structure of soil food webs, diversified in the early Paleozoic, resulting 
in complete soil food webs by the Devonian. The evolution of body size, form, and an 
astonishing trophic diversity in oribatid mites demonstrate that soil food webs were fully 
functional already in the Silurian, facilitating the establishment of higher plants and the 
formation of terrestrial ecosystems in the Devonian and Carboniferous. Since then, the 
fundamental structure of soil food webs has persisted through the Mesozoic, supporting the 
establishment of flowering plants and, eventually, the evolution of soil systems as we know 
them nowadays.  
 
Keywords: terrestrial ecosystems, evolution, soil food web, traits, phylogeny 
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Microplastics a macro-disaster: a threat to the largest fish of our seas? 
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In fish, microplastics have been shown to cause reductions in food uptake and predatory 
performance, and to act as a vector of toxins, which can bioaccumulate and lead to 
endocrine disruption as well as hepatic stress.  
The largest fish of our planet, the whale shark (Rhincodon typus), is particularly prone to the 
ingestion of microplastics, filtering up to 614 m3/h of sea water to obtain its planktonic preys. 
In the Maldives, whale sharks occur all year round and microplastics have been found to be 
particularly abundant. As a consequence, microplastics may add another stressor onto this 
endangered species, who have long suffered from hunting for its meat, some remaining 
illegal finning, and nowadays a lack of management of the tourism industry.  
Through the analysis of faecal matter, we identified a non-invasive method to provide first 
evidence of microplastic ingestion by whale sharks. Nine faecal samples were successfully 
collected and we proceeded to the analysis of one initial sample from which ten 
microplastics were extracted.  
Beyond the scientific advances, this project aims to use gathered evidence to engage with 
local communities, major stakeholders and decision makers via a series of specific problem-
solving workshops to develop collaborative solutions.  
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Apis mellifera scutellata (Hymenoptera: Apidae) Beehive Fences influence the 
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Previous work conducted by Dr. Lucy King and the Save the Elephants team has found that 
African Elephants (Loxodonta africana) will avoid African honeybees (Apis mellifera 
scutellata). The Beehive Fence project was set up with the intention of finding a natural, 
farmer managed solution to reducing the human-elephant conflict caused by crop-raiding 
elephants in Tsavo, Kenya. The Beehive Fences are naturally occupied by wild African 
honeybees; however, hive occupancy tends to decrease during the dry season when 
resources are limited. 



	

	
	

Due to its nitrogen-fixing capabilities, Cowpea (Vigna unguiculata), is an important source of 
cheap plant protein for farming communities in Kenya, which can also be sold as grain and 
fodder, offering a regular source of income to farmers. A study was conducted to determine 
whether hive occupancy of Beehive fences during the dry season influences the pollination 
services provided to cowpea farms in Sagalla, Kenya. 
 
A total of 12 farms in Sagalla were visited, each were enclosed by a Langstroth Beehive 
fence. Hive occupancy was recorded as either; 0,1 or 2 hives. At each farm, cowpea style 
and stigma samples were collected, mounted onto a slide and stained with fuschin gel. With 
a microscope, the total number of pollen grains were counted. 
 
Pollen deposition on the cowpea stigmas significantly increased with hive occupancy, 
suggesting that honeybees occupying Beehive Fences may increase the pollination services 
provided to the crop. When hive occupancy is at its maximum, the sale of honey and wax 
products during the wet season provides financial incentive for farmers to maintain a 
Beehive Fence. However, the knowledge that crop pollination services could potentially be 
improved; despite low hive occupancy rates during the dry season, could be added incentive 
to maintain a Beehive Fence during the dry season. In addition, the high energy and 
nutritional rewards offered by cowpea flowers could potentially help stabilise honeybee 
colonies during this season of high environmental stress.  
 
 
Agri-environment schemes and invertebrate biodiversity in upland grasslands 
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Agricultural grasslands are the main target for EU subsidised agri-environment schemes, 
designed to prevent further biodiversity loss. Both improved and semi-natural grasslands in 
marginal upland areas have the potential to provide habitat for a wide range of taxa, in 
particular invertebrates. In turn, invertebrates regulate ecosystem services necessary for 
grasslands, such as decomposition, nutrient recycling, plant diversity and soil fertility. 
 
The aim of this project is to determine the effects of agri-environment schemes on 
invertebrate functional biodiversity in temperate agricultural grasslands, both semi-natural 
and improved. To achieve this, 90 upland grasslands have been intensively surveyed using 
a paired approach (45 agri-environment scheme fields paired with 45 conventionally 
managed fields). Grasslands have then been further divided into habitat classifications: 
improved or semi-natural. Within each site, vegetation has been surveyed and invertebrate 
traps deployed (to sample both above and below-soil taxa). 
 
With the use of invertebrate trophic webs, this research explores how the management of a 
low intensity grazing system affects ecosystem service delivery and functional biodiversity. 
The research findings will provide recommendations for future agri-environment scheme 
awards to maximise biodiversity and ecosystem service delivery in the post-Brexit era. 
 
Keywords: agri-environment, biodiversity, invertebrate, grassland, ecosystem service 
 
 



	

	
	

Forecasting the seaward migration of catadromous European eels (Anguilla anguilla) 
with seasonal meteorological projections 
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The aim of this study was to evaluate the potential for developing medium-term (seasonal) 
forecasts for predicting the timing of seaward migration of European eel (Anguilla anguilla). 
We used a subset of daily count data (1970-present) from the Burrishoole catchment in the 
west of Ireland to train a set of statistical models in accordance with a set of hypotheses that 
associate counts of downstream migrating eels with local meteorological variation. Using our 
models, we evaluated the predictability of past catadromous European eel migrations and 
the trust in performance of medium-term forecasts by a probabilistic method. 
 
Our results contribute to the pan-European coordinated climate research (JPI Climate) 
WATExR project, which aims to evaluate the usefulness of seasonal meteorological 
projections for probabilistic forecasting of extreme events (e.g., probability of heat waves) in 
relation to water-based resource management (e.g., fisheries). 
 
The feasibility of medium-term forecasting for European eel migration in Ireland is limited by 
the locally moderate performance of seasonal meteorological projections. Nevertheless, the 
potential benefits of prediction in terms of implementing management interventions that 
reduce obstructions to migration (e.g., hydroelectric infrastructure) warrant a wider 
geographic exploration of medium-term prediction of eel and other migratory fishes. 
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The European badger (Meles meles) acts as a wildlife reservoir of Mycobacterium bovis, the 
causative agent of tuberculosis in cattle. To understand the dynamics of this disease and to 
control it successfully, a complete picture of ranging behaviour of the carrier species is 
required. There is concern that environmental disturbances, such as major roadworks, could 
increase movements between badger social groups, resulting in TB breakdowns in local 
cattle herds.  
 
The ranging behaviour of a badger population was monitored before, during and after a 
major road realignment. GPS-tracking collars were applied to 80 different individuals. Using 



	

	
	

these data, we estimated badger home range size, nightly distance travelled and the 
distance of extra-territorial excursions.  
 
We found the roadworks had a very limited effect on ranging behaviour of the study animals. 
A small increase in nightly distance travelled, during the roadworks, did not translate into an 
increase in home range size, nor an increase in the distance of extra-territorial excursions.  
 
As territoriality was not disrupted by the roadworks, we believe the small changes in 
behaviour are unlikely to have caused additional TB breakdowns in local cattle herds.  
 
Keywords: Meles meles, perturbation, GPS tracking, tuberculosis, disease transmission 
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Individual animals show differences in behavioural traits that, if consistent over time or 
across contexts, are referred to as personality. Theory predicts personality to be related to 
life history. Empirical evidence from longitudinal studies in the wild, however, is scarce. We 
captured and ear-tagged over 100 wild fallow deer fawns, measured their reaction to 
handling, and tested for the consistency of such a reaction over multiple recaptures. We 
found striking inter-individual variability in fawns, with the reaction at release being highly 
repeatable. Behaviour of fawns prior to capture (e.g. to run versus hide), during handling 
(e.g. to struggle versus no reaction), and at release (e.g. to run versus stay) were strongly 
correlated, clustering subset of fawns into different behavioural types. These findings provide 
us with novel opportunities in the field of behavioural ecology and wildlife research. We have 
established and validated a low-cost protocol to be used whenever wildlife handling is 
involved, and we are now able to follow these individuals over their lifespan and link animal 
personality to life history.  
 
Keywords: animal personality, life history, animal handling, fallow deer, wildlife research  
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Globally, human pharmaceutical use is increasing by around 3% per year, yet the removal of 
these compounds through wastewater treatment is inefficient. Consequently, low 
concentrations of a range of human pharmaceuticals are constantly released into the aquatic 
environment. Given that pharmaceuticals are designed to be clinically effective at low 
concentrations, they present a major threat to both water quality and the functioning of 



	

	
	

aquatic ecosystems. Consequently, there is a clear need to develop methodological tools to 
assess ecological sensitivity to pharmaceutical pollution within aquatic environments  The 
Tea Bag Index is a low cost method of quantifying microbial activity in soils, by measuring 
the decay rates of green and rooibos tea as proxies for labile and recalcitrant organic matter. 
Here, I propose the use of the tea bag index within a series of contaminant exposure 
experiments as a standardised method of assessing microbial sensitivity to pharmaceuticals 
in aquatic ecosystems. I will present the results from a series of pilot experiments conducted 
in both freshwater and marine systems.  
 
Keywords: Microbial Activity, Organic matter, Pharmaceutical, Tea-bag, Sensitivity 
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The harbour porpoise (Phocoena phocoena) and common dolphin (Delphinus delphis) in 
Irish and UK waters exhibit lower recruitment rates relative to conspecific populations, which 
may be due to a combination of stressors causing a decline in reproductive health in both 
species. Previous work on the effects of stressors such as pollutants on reproduction in 
small cetaceans has focused on females. A knowledge gap exists for male cetaceans, as 
very few studies have investigated the role of stressors on the male reproduction system and 
its pathologies. Males are unable to offload their pollutant burden (via gestation and 
lactation), and thus they may be more susceptible to the effects of pollutant exposure and 
the combined effects of multiple stressors. This study aims to assess sexual development, 
seasonality and regulation of seasonal testicular activity; assessment of reproductive 
pathologies and dysfunctions and assessment of the independent and interactive effects of 
multiple stressors on male reproductive health. Using state-of-the-art (histo) pathological and 
other analytical techniques on archived samples obtained from a large number of post-
mortem examinations undertaken in Ireland and the UK. Results from this study will inform 
on the Favourable Conservation Status and Good Environmental Status of both these 
species in Irish and UK waters.  
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Development and testing of “ecologically friendly” concrete for use in marine artificial 
structures 
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Marine artificial structures (seawalls and breakwaters) are proliferating along our coastlines 
in a phenomenon termed as ‘ocean sprawl’. These structures often support lower species 
diversity across key functional groups compared to natural shores with lack of topographic 
complexity and unsuitable building materials being potentially linked to this diversity deficit. 
In particular, the construction material used may affect recruitment and the early stage 
composition of marine biofilms which form on artificial surfaces. Such effects may influence 
recruitment of other taxa and reduce availability or quality of food for invertebrate grazers, 
leading to different assemblages compared to natural shores. In response, there has been 
growing interest in ecological engineering as a means of enhancing the ecological value of 
artificial structures. Despite progress in this field, there is still a need to develop eco-
engineering materials that support greater biodiversity while adhering to engineering 
standards. We have developed nine structurally viable concrete types, which varied in terms 
of their binder, aggregate, compression strength, chloride resistance, surface pH and 
roughness. Tiles were deployed in exposed and sheltered locations along a breakwater in 
County Meath. Algal and invertebrate recruitment measurements are being taken quarterly 
over a 12-month period. Preliminary findings will be presented.  
 
Key words: Artificial marine structures, materials, concrete, enhancement, recruitment, 
surface roughness. 
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Stable isotope analysis (SIA) is an important tool for studying feeding histories, migration 
pathways, and examining historical trends.  We will determine carbon (δ13C) and nitrogen 
(δ15N) isotopic compositions of archived Atlantic salmon (Salmo salar) scales to examine 
whether feeding location and trophic level of prey have changed over time, and if these 
variations could be linked to climate change.  Muscle tissue is commonly used for SIA of 
salmon but the fish is usually killed to obtain samples.  Scales are a suitable alternative; 
simple to collect without harming the fish and their periodic annuli provide comprehensive, 
long-term records of individual life-history traits and environmental conditions.  However, the 



	

	
	

external surface of the scale contains an inorganic carbonate that could affect the bulk δ13C 
values.  Acidification of scales with hydrochloric acid (HCl) will remove this, but prior studies 
on the necessity of acidification yielded conflicting results (Perga and Gerdeaux, 2003; 
Sinnatamby et al., 2007).  To examine whether acidified or untreated scales are a more 
suitable proxy for muscle, we will compare untreated and acidified scales to muscle for 
different life-stages of Atlantic salmon from the Burrishoole catchment in Co. Mayo, and 
samples collected in New Brunswick, Canada.  The implications of the results for SIA of 
Atlantic salmon scales are considered.  
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More than 50% of the habitable land on Earth is under some form of agricultural production 
and a further 1% is urbanised. Understanding the impact these human disturbances have on 
how species interact and communities assemble is important, both for designing 
conservation strategies and managing the continued delivery of ecosystem services in these 
human dominated landscapes. Pollination is an important ecosystem function and service 
and, as such, the aim of this study was to describe the impact that urbanisation and 
agriculture have on plant-pollinator interaction networks. Plant-pollinator interactions 
networks were sampled along two replicated gradients of human disturbance in east 
Leinster, Ireland. 21 independent sites were sampled from May through August 2018, 
encompassing a replicated urbanisation gradient, a replicated agricultural gradient and three 
semi natural grassland sites. The flowering plant community was independently surveyed at 
each site. Following further data processing and analysis, changes in network structure and 
topology along these gradients will be presented. The best predictors of network structure 
will be discussed and a plant list, based off network roles of plant species, will be 
recommended for applied conservation measures. 
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Biodiversity worldwide is under threat from the impacts of Invasive Alien Species (IAS). This 
series of experiments focuses on the treatment of a single problematic species, Petasites 



	

	
	

fragrans (Winter heliotrope), an invasive dioecious perennial about which relatively little is 
known. Commonly seen on our roadsides and verges, it is notoriously difficult, if not 
impossible, to eradicate.  Our aim is to inform best practice guidelines both for public bodies 
who require efficient, cost-effective, wide-scale management techniques, and private 
individuals who wish to engage in smaller-scale, domestic management of this plant. There 
are two objectives to this work: 
 

• To identify appropriate treatment methods and their timing for maximum impact, thus 
minimizing the quantity of herbicides released into the environment.  

• To explore the value of digital imagery and existing, open-source software in an 
innovative way to analyse the results of ecological experiments.  

 
Our experiments used carefully controlled treatment plots. The plots were monitored using 
both traditional methods of numerical data collection, as well as state-of-the-art imaging 
techniques, which minimize subjectivity in the interpretation of the results. This work is part 
of a three-year research project (2016-2019) on the prevention, control and eradication of 
IAS, funded by the Environmental Protection Agency (EPA). 
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Seabird vulnerability to oil pollution has been highlighted during a number of high profile 
disasters such as Deepwater Horizon in the Gulf of Mexico, where significant seabird 
mortality occurred. Understanding the risk posed by oil infrastructure is crucial for effective 
mitigation and management of risks. Vulnerability indices can be used to assess risk to 
seabirds from offshore energy infrastructure, by combining factors relating to behaviour, 
movement and conservation status. We develop a new Oil Vulnerability Index that accounts 
for the potential attraction of seabirds to, or their avoidance from, offshore infrastructure, and 
uses updated information on seabird population size and conservation status. The new 
index highlights Procellariiformes such as the northern fulmar and European storm-petrel as 
more vulnerable to the risk of oiling than previously considered. Conversely, previously high 
vulnerability species such as divers and skuas are now considered lower risk. Seabirds 
which actively avoid oil infrastructure and service vessels may be impacted by displacement 
from habitats of importance. Therefore we use a separate index to calculate vulnerability to 
displacement, and show that divers and auks are particularly susceptible to displacement. 
Applied to at-sea distributions of seabirds, the new indices provide a valuable tool for 
assessing risk and informing mitigation. 
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There and back again: an ecological and evolutionary story of Irish stickleback marine 
and freshwater three-spined sticklebacks (Gasterosteus aculeatus) 
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While post-glacial colonisation of freshwater environments by marine three-spined 
sticklebacks has been well studied, in many instances, the different phenotypes ecology of 
the resulting adaptive radiation remains to be described. In the Burrishoole system (west 
coast of Ireland), three ecotypes found in freshwater, brackish and marine habitats differ 
phenotypically in their number of lateral armour plates and genetically at both neutral and 
adaptive microsatellite markers. To further examine the nature of the genetic differences 
between these ecotypes, 50 SNPs (single nucleotide polymorphisms) have been selected 
from the literature, half shown to be potentially adaptive in other marine and freshwater 
populations, the rest presumed neutral. These SNPs are being genotyped for samples (N = 
1200) representing the three ecotypes collected in between 2009 and 2018. The gut 
microbiome plays a key role in host health, and therefore host fitness. To advance our 
understanding of the ecology of Burrishoole sticklebacks, e.g. niche partitioning, the gut of 
100 sticklebacks from the different ecotypes have been sequenced to compare the bacterial 
communities with the objective of identifying the role of genetic and environment drivers of 
microbial β diversity. I will present preliminary results from these ongoing analyses.  
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Understanding and forecasting variations in population dynamic is an increasingly imperative 
objective for conservation purpose, especially in the context of the rapid climate changes. 
This require an accurate estimate of the vital rates, e.g. the survival probability. However, 
studies of wild animals typically never enable a perfect detection of individuals which result 
in bias in demographic parameter estimations. Such bias can be estimate using capture-
mark-recapture (CMR) models which allow to disentangle the detection process from the 
other processes (survival, productivity). But few studies account for marks loss, a common 
problem in CMR studies, which violates an important assumption of the statistical models. 



	

	
	

Here we used longitudinal data from 4 colonies of marked bats (PIT taged) to assess the 
strength of bias in survival estimate when not accounting for tag loss. We combine data from 
annual catches at breeding site, passive data recording from fixed antennas at the exits of 
these sites and genotype data coming from plagio-patagium sampling. We used a multi-state 
CMR model to estimate both detection, survival and transition probabilities to lose tag and to 
be marked again after tag loss. We show the importance to account for tag loss to avoid 
underestimation in survival probability.  
 
Keywords: CMR model, survival bias, tag loss, pedigree, Myotis myotis 
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Oysters can play a key ecosystem role in enhancing water quality, stabilizing sediments and 
providing nursery grounds for many marine organisms. In a changing environment, intertidal 
organisms including cultured oysters are being exposed to greater fluctuations in UV-B 
levels. UV-B radiation can negatively impact organisms causing structural alterations to DNA 
and proteins and as a result general health status. The presence of parasites can impact 
marine habitats at the individual, species or community level. This study examined the 
impact of UV-B radiation on Pacific oyster Crassostrea gigas health and the development of 
two major pathogens – a bacteria and a virus - Vibrio aestuarianus and Osterid herpesvirus-
1 OsHV-1 mVar. These pathogens can spread within the marine environment and have 
been associated with mass mortality events in bivalve species worldwide. Field and 
laboratory trials indicated a physiological response of the oysters to UV-B with implications 
for survival and pathogen development which could have wider ecosystem impacts.  
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We investigated farm-scale practices to improve the sustainable production of grassland. In 
southern Ireland, milk and meat are mainly produced from intensively managed ryegrass 
(Lolium perenne L.) pastures with significant addition of nitrogen fertiliser. We examine how 
species and functional group diversity can affect productivity (measured as above-ground 
biomass) at a reduced fertilizer input level. A field experiment was sown in Co. Wexford, 
representing 20 grassland communities that varied in richness from one to six species. Two 
grass (Lolium perenne L., Phleum pratens L.); legumes (Trifolium repens L., Trifolium 
pratense L.) and herbs (Cichorium intybus L., Plantago lanceolata L.) were sown as 



	

	
	

monocultures (6 communities) and combined in a simplex design to form 13 mixtures of 2-, 
4-, 5- and 6-species mixtures including 1, 2 or 3 functional groups. All experimental plots 
received 150 kg ha-1 of nitrogen fertiliser per annum. A Lolium perenne monoculture with 
300 kg ha-1 of nitrogen was included as a comparison. Aboveground dry matter yield was 
calculated using a simulated grazing cut regime. Annual production of each community was 
compared to quantify the effect of species and functional group richness on yield. 
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In its present state, aquaculture in Ireland is underdeveloped and faces issues that have 
discouraged investment in the industry. This lack of investment has caused Irish aquaculture 
to become technologically outdated compared to European competitors. However, with the 
Irish population projected to rise to 5,100,000 by 2031 and increasing focus from the 
government on self-sufficiency and sustainable food-production through schemes such as 
Food Harvest 2020, it is timely to quantify the sustainability of freshwater aquaculture in 
Ireland. This project includes extensive habitat-mapping of a catchment containing a 
freshwater aquaculture site in Co. Donegal using QGIS software with the aim of producing a 
nutrient budget to demonstrate the effects that aquaculture has on a catchment compared 
with other land-uses. The nutrient budget will be predominantly produced using open-source 
data, allowing for the calculation of N and P production from key catchment inhabitant 
groups such as fish, livestock and human populations. A simple run-off model also created 
using open-source data available from Met Eireann will be produced to account for fertiliser 
and background deposition run-off into the catchment. These results can serve as guidance 
for planners wishing to determine the suitability of local catchments for freshwater 
aquaculture. 
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Feedstock analysis and biochar yield as a first step to produce a peat-based additive 
to manure management systems to reduce greenhouse gas emissions 
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A wide range of organic non-poisonous materials are suitable as feedstock for thermal 
processing; from agricultural and woody biomass to agricultural, industrial or municipal 
wastes. The composition of the biomass feedstock can determine the properties of the 
product, e.g. char or gas, as well as the process itself. Pyrolysis is the thermal 
decomposition of materials at elevated temperatures in an inert atmosphere resulting in a 
product called biochar, which has been recognized as a potentially important control on 
greenhouse gas (GHG) effluxes in the manure management cycle. Ireland’s intensive dairy 
and beef production sector accounts for the biggest part of the national agricultural GHG 
emissions in Ireland and is legally obliged by EU regulations to lower these emissions, 
making it an important target. Although the biochar production from many common sources 
is well understood, there remains considerable uncertainty over the efficacy of biochar 
production from peat sources and the ability to reliably replicate feedstock-production 
systems. In this study the potential to mediate reductions in GHG emissions for manure 
management systems using a defined peat-based biochar relative to other feedstock 
sources will be evaluated. Preliminary results show that drying as a pre-treatment in 
production does not increase the peat-based biochar yield, if calculated on a dry matter 
basis, making the process less emission intensive. 
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The common cockle (Cerastoderma edule) is a valuable bivalve species, fished along 
European coasts. The quantity of C. edule harvested throughout Europe has decreased in 
recent years, coinciding with frequent mass mortalities, attributed to multiple factors. 
However, in order to plan for the future protection and restoration of the fishery, it is first 
necessary to understand the history of cockles and the underlying causative factors for 
mortalities.  
 



	

	
	

In this study, “Marine Historical Ecology” techniques were employed to create datasets of 
abundance, parasites and ecological factors impacting cockles. These datasets were 
created from a variety of sources including fisheries data, archaeological records, grey 
literature and published literature. These data were analysed descriptively and meta-
analytically to determine the causes of mortalities at multiple European locations, and in 
cases of the presence of parasites and diseases, if abundance and parasite prevalence 
were correlated with climate and changing climatic conditions. Recommendations for the 
restoration of the European cockle fishery will be based on these findings. 
 
Keywords: Cerastoderma edule, Common Cockle, Marine Historical Ecology, mass 
mortalities, restoration 
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Biodiversity loss is a prevalent, global issue, impacting ecosystem health and ecosystem 
service delivery. Biodiversity conservation is increasingly reliant on the interest and 
engagement of communities, and consequent political will. Recent studies have shown that 
Ireland’s pollinator populations are in decline, threatening the stability of pollination services. 
Public knowledge of pollinators and pollination services is essential for inspiring public and 
political interest in engaging with conservation initiatives. In order to effectively engage Irish 
communities in pollinator conservation, we wanted to first identify gaps in the current public 
understanding of pollinators in Ireland. We designed and distributed a citizen survey, “What's 
the Buzz? Public Views of Pollinating Insects in Ireland,” to determine perceptions and 
understanding around identification, importance, decline and conservation of Irish 
pollinators. Our preliminary findings indicate that, due to certain misconceptions concerning 
the importance of certain pollinator groups and actions to protect them, more educational 
and engagement measures may be required to effectively promote and protect Ireland’s 
pollinators. Our work will feed in to the All-Ireland Pollinator Plan, which aims to promote 
pollinator conservation on the island of Ireland.   
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Pupping season is a high-risk time for grey seal pups (Halichoerus grypus) in Ireland, with 
many stranding and succumbing to starvation, illness, or injury. The main objective of this 
study was to develop a predictive model with which to identify areas of high grey seal pup 
stranding likelihood to more effectively mobilize Seal Rescue Ireland’s (SRI) Volunteer 



	

	
	

Stranding Network. Using SRI’s inhouse stranding data for the years 2013-2017, we 
identified and tested the influence of landscape and weather variables on grey seal pup 
stranding likelihood along the east and southeast coasts of Ireland. We performed a 
stepwise polynomial regression analysis to develop a presence/absence predictive model for 
stranding events. Model selection indicated stranding presence was best predicted by mean 
gust, mean wave height, percent cover of developed beaches with fine to coarse sand, rocky 
shores and cliffs, discontinuous urban-fabric, intertidal flats, and squared mean slope. Our 
model correctly identified 84.2% of the analysed stranding events, suggesting that the 
selected variables were largely successful in describing the conditions that lead these 
events. Our results highlight the need for better assessment of grey seal strandings and 
demonstrate the utility of using citizen-science data to assist monitoring and rescue efforts 
for grey seals. 
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Understanding the intrinsic and extrinsic drivers of flexible migration is imperative in the 
context of population responses to rapid global change. Brown trout exhibit highly flexible 
migration strategies, with some individuals/populations remaining resident in their natal 
stream, while others migrate to a larger river, a lake, an estuary, or the sea. The drivers 
maintaining this suite of migratory tactics remain unclear. Here we explore the proximate 
drivers of facultative anadromy (sea-migration) in an experimental laboratory setting. 
Offspring from a wild trout population were reared for two years under altered food rations 
and elevated temperatures. Saltwater tolerance (ST), as a proxy for migratory state, was 
assessed, with high ST indicating readiness to migrate. To further understand the 
importance of food resources and explore possible genotype by environment interactions, 
we examined the effects of timing of reduced food resources in two populations: one 
facultatively anadromous, the other non-anadromous. Food in the second year was most 
important in determining ST in both populations. Higher ST in the facultatively anadromous 
population under all food scenarios suggested an inherited component to anadromy 
decisions. ST was also related to sex, maturation status, growth in key periods, size and 
energetic state. Collectively, these results reveal how migration decisions and associated 
variation in physiological tolerances are shaped by a complex interplay between extrinsic 
and intrinsic factors, informing our ability to predict how such populations will respond to 
environmental change. 
 
Keywords: climate change, partial migration, brown trout, genotype by environment, 
proximate drivers 
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Insights into the taxonomy and phylogeography of the Irish Arctic char (Salvelinus 
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Arctic char (Salvelinus alpinus) was among the first species to recolonize Irish freshwater 
habitats following the last glacial maximum 20000bp. As the ice retreated, previously 
anadromous populations became isolated in lakes. Founder effect(s) coupled with genetic 
drift, in addition to potential adaptation to particular lake environments, has subsequently led 
to high levels of genetic divergence among populations. Arctic char are ecological 
generalists and often exhibit a propensity for niche partitioning in diverse habitats, 
particularly in the absence of competitors and predators. We hypothesise that these factors 
have potentially promoted speciation (both allopatric and sympatric) within and among lakes, 
thus increasing genetic divergence. This divergence, added to the high level of phenotypic 
plasticity of the “species”, has been the cause of great taxonomic confusion; their respective 
roles being hard to disentangle. Indeed, early taxonomists described six species of Arctic 
char within Ireland in what is now lumped into a ‘species complex’. As Irish char is now 
acknowledged as vulnerable, correct taxonomic characterization is essential for their 
conservation and for the accurate estimation of the ecological services that they provide 
(economic value). This study aims to elucidate the taxonomic status of Arctic char in Ireland, 
utilising modern genomics tools.  
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Conservation. 
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Angiosperms are the by far most species rich group of land plants, comprising some 90% of 
land plant species. They are also the ecological dominant plant group in almost all terrestrial 
habitats, accounting for the majority of the land plant biomass. However, the reasons as to 
why flowering plants are so dominant are still widely debated. Prominent hypotheses include 
the origin of the flower, co-evolution with insects and physiological novelties. At the 
molecular level, genome duplications and genome downsizing have been invoked. Here, I 
argue that many of the hypotheses aiming to explain angiosperm success are correct and 
that a multitude of factors may have indeed contributed to the rise of the flowering plants. I 
propose that the reason as to why so many developmental novelties originated in the 



	

	
	

angiosperms and contributed to their success is an increased modularity, separating 
vegetative from reproductive development. 
 
Keywords: angiosperms, biodiversity, evo-devo, plant development, plant evolution, 
speciation 
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Habitat diversity is fundamental to the preservation of biodiversity and to the delivery of 
ecosystem services in farmed landscapes. Acknowledging farms according to habitat 
composition and configuration is key to ensuring the sustainability of farms; facilitating 
production goals, but also supporting the protection of biodiversity and associated 
ecosystem services. Recognising the importance of farmland habitats, the reform of the 
Common Agricultural Policy is proposing that all farmers retain a ‘minimum share of 
agricultural areas as non-productive features or habitats’. Acquiring the knowledge on the 
current conditions of farms in Ireland is essential for informing policy on the significant 
requirements in the country. The FARM_ECOS project is gathering information on habitat 
quantity, quality and connectivity in farms across a gradient of intensification in two 
contrasted regions in Ireland. Here we present the results on habitat composition (% of semi-
natural habitats, % of productive land and length of semi-natural linear features) and 
landscape configuration (habitat heterogeneity and habitat composition) of extensive, 
intermediate and intensive farms. Such information allows us to evaluate the environmental 
quality of Irish farms and help inform policy-makers regarding current share of non-food 
producing habitats on Irish farms. 
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Airports can provide ecosystem services to a range of species, making them unique and 
often productive habitats. As such, these unique ecosystems can be attractive to wildlife 



	

	
	

across a range of taxon, some of which can be hazardous to aviation safety, resulting in 
wildlife-aircraft collisions or ‘strikes’. Whilst mammals are only responsible for 2% of wildlife 
strikes globally, 45% of these collisions result in damage and up to 77% in costly disruptions. 
By compiling together available grey and scientific literature regarding mammalian wildlife 
strikes, this review aims to close the existing knowledge gap surrounding mammalian wildlife 
strikes by summarising the wildlife involved in collisions and ongoing management practices 
at airfields. The review identified over 15 mammalian families reported to have been involved 
with wildlife collisions and concludes that with many increasing populations (e.g. deer) and 
increased air traffic, that more mammalian focused research is needed at airports, along with 
the implementation of integrated management approaches. Finally, this review forms the 
foundation of ongoing work with UCC and Dublin Airport to manage the population of 
endemic Irish hares inhabiting the airfield.   
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Agriculture is highlighted as one of the activities that most contributes to the loss of 
biodiversity and climate changes, while also being one of the sectors most at risk from the 
impact of climate changes. In this project, a novel methodology is proposed to provide 
scientific support for the improvement and scaling-up of PES approaches by classifying the 
supply of Ecosystem Services (ES) (using INVEST software), such as Habitat Quality and 
Carbon Sequestration, at farm and landscape scales; characterizing landscape connectivity, 
and, subsequently, identifying areas with potential for improvement of ES and biodiversity. 
Two study regions (North Sligo and Carlow/Wexford border) were selected and defined at 
sub-catchment level. Habitat surveys at level three (Fossitt, 2000) were undertaken at farm 
and sub-catchment scales. Habitat quality on farms was sampled at parcel level on a total of 
54 farms. Habitat quality scores were developed and transformed into a 0 to 1 scale and 
correlated with Fossitt’s habitat types. Data on carbon pools for each land-use was obtained 
based on available bibliography. Results obtained for Sligo’s study region show the spatial 
distribution of these two ES and its association with connectivity metrics, which provide a 
basis for the development of landscape-oriented Agri-Environmental Schemes. 
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The escape of domesticated salmon into the wild, from marine and freshwater aquaculture 
systems, can result in the incorporation of farm genes into adjacent wild populations through 
interbreeding.  Laboratory and field-based studies have previously shown that such 
hybridisation can impact negatively on the fitness of recipient wild populations. The progeny 
of the successful spawning of hybrids beyond the first generation can be difficult to detect, 
especially if the genetic markers deployed have not been developed with respect to the 
populations of interest; so called ascertainment bias.  The challenge of understanding of how 
natural selection acts on introgressed farm alleles in the wild can be compounded even 
further where escapes into the same river reoccur.  More powerful genetic markers than 
those that currently exist, specific to Irish salmon populations, are required to elucidate the 
extent and assess persistence of farm genes in the wild at a decadal scale. Here we show 
preliminary results of our efforts to map the fate of farm genes in a wild Irish salmon 
population using archive and contemporary samples collected over a period of 30 years and 
genotyped with a combination of established microsatellite genetic markers and a novel 
panel of bespoke diagnostic SNPs. 
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We do not know how many fish are in the ocean, especially as populations decline with 
fishing pressure and shift under climate change. Fisheries scientists use a suite of innovative 
models and algorithms to estimate fish biomass from acoustic measurements, but there is 
always some degree of error. Measuring the biomass of Atlantic mackerel is particularly 
difficult as they shoal in large, loosely-organised groups and lack a swim bladder: a pocket of 
air that provides a strong, recognisable acoustic signal. Mackerel is one of Ireland’s most 
valuable fisheries, but it is difficult to set a sustainable fishing quota because estimations of 
their population size in Irish waters have varied widely. I am developing an individual-based 
model of fish collective behaviour to help correlate the overall shape of a mackerel shoal 
(from acoustic measurements) to density, using individual behaviour and position. While 
there are many theoretical models of fish behaviour, few have been validated in the lab or 
the field. To determine which theoretical model best describes collective behaviour, I have 



	

	
	

started on the micro level, comparing various statistical descriptors of behaviour to video of 
stickleback fish. By scaling up this process, I can build a model based in real-world 
observations. 
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In 1991 an Irish checklist of mosquito species was complied where 18 species were 
recorded. This is fewer than the checklist for Great Britain (32 species). Therefore concerns 
with under-recording surround this Irish mosquito checklist. Across Europe cases of 
mosquito borne diseases (e.g.: malaria, dengue and West Nile fever) have been recorded. 
These outbreaks have been associated with changes in climate, land use, urbanisation and 
agricultural practices. The increased mobility of the human population has also furthered the 
globalisation of these outbreaks which furthers the potential of widespread transmission of 
vectors and associated pathogens. Work for this project will involve the collection of 
mosquito larvae and adults with the aim of developing species specific real-time polymerase 
chain reaction (qPCR) assays to identify mosquito species from water samples. Additional 
work will include the application of the method to dietary analysis of mosquito predators, 
such as bats, and blood meal assessment of adult mosquitoes.  Molecular work will include 
DNA extraction, conventional and real time PCR, DNA sequencing and primer design. A pilot 
study involving next generation sequencing and DNA metabarcoding will be completed at 
the University of Salford. 
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The mapping of seaweed populations is important from both an ecological and economic 
perspective. This research aims to develop an integrated technological approach for the 



	

	
	

assessment of the distribution and biomass of the intertidal brown fucoid, Ascophyllum 
nodosum. The high spatial and spectral resolution of drone-mounted hyperspectral sensors 
is a useful tool for seaweed mapping as many intertidal communities are spectrally similar 
and spatially heterogeneous. To develop this methodology, a site was chosen in Co. Galway 
where detailed drone-based remote sensing surveys were conducted. Hyperspectral, 
multispectral and RGB surveys were piloted under good weather and tidal conditions. 
Ground control points (GCPs) were collected to georeference the data and a spectral 
radiometer was used to build a spectral library of key seaweeds and non-biological features 
to support classification. Classification results show high levels of accuracy for the eight 
classes (or features) we wished to identify, including A. nodosum. Accurate area information 
can now be gathered making this methodology useful for intertidal resource assessment 
applications.  
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Artificial infrastructure has become a significant component of marine systems, due to 
accelerated urbanisation, construction of coastal defences against effects of climate change 
and development of the marine renewable energy sector. This has major implications for 
biodiversity, as biotic community composition often differs between artificial and natural 
substrata due to lack of topographical complexity and water-retaining features on the 
majority of coastal infrastructure. Eco-engineering approaches may be able to mitigate some 
impacts of coastal development by including water-retaining features on structures to 
enhance biodiversity. Vertipools © are the only commercially available bolt-on rockpools in 
the UK and Ireland.  They have been trialled at several locations in the UK but rigorous 
replicated experiments in different environmental contexts are lacking. In eight locations 
along the Irish coastline that represent urban/rural settings and estuarine/fully marine 
environments, thirty-two Vertipools, will be deployed on concrete seawalls. They will be 
monitored after one, three, six, twelve and eighteen months to characterise changes in the 
biotic communities present.  While solutions such as this are unlikely to support biological 
communities identical to those on natural shores, nevertheless they have been shown to 
enhance existing coastal infrastructure and may therefore have a role to play in future 
coastal development. 
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Agricultural activities, such as the application of fertilizer, have been identified as a key 
contributor to environmental stress. This raises the prospect of pollutant impacts and 
potential causes of toxic effects on both terrestrial and aquatic flora and fauna. These 
impacts affect ecosystem services which are invaluable for the production of goods and 
services. One of the major pollutants arising from agricultural activities is ammonia (NH3). 
Among all nitrogen (N) species emitted and their deposition to receptors such as water, soil 
and terrestrial flora, NH3 is regarded as the foremost. Prolonged and acute exposure to NH3 
can result in toxicity of aquatic life in waterbodies and visible foliar injury on terrestrial 
vegetation. Understanding ecosystem production and nutrient pollution requires an 
elucidation of NH3 dynamics, pathways of transport and interactions. This study will focus on 
nutrient pollution in an arable agricultural setting with reference to agricultural practices. The 
research will involve monitoring of soil, water and air quality parameters through the 
implementation of a systematic NH3 monitoring systems. The mechanistic process of NH3 
transport and efflux in arable settings will be described and parameterized. This will involve 
the construction of a dynamic ecological simulation using production and propagation 
parameters for NH3 across the soil-water-atmosphere nexus. 
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Biological records are spatially and temporally extensive observations of plants and animals 
submitted by expert and amateur observers. Spatial sampling bias is pervasive at many 
scales in biological records datasets, and is present in data for all the taxonomic groups 
collated by the Irish National Biodiversity Data Centre (NBDC). The purpose of this project is 
to assess the effect of spatial sampling bias on the predictive performance of species 
distribution models (SDMs) trained using Irish biological records data. We used a “virtual 
ecologist” simulation approach to estimate the decrease in model predictive performance 
when models were trained using data with increasing levels of spatial sampling bias. 
Species distribution models seemed robust to moderate levels of spatial sampling bias in 
simulations. This suggests that predictive SDMs may perform acceptably despite the 



	

	
	

moderate spatial sampling bias in many Irish biological records datasets.  Future work will 
test different SDM methods to see if any methods perform better with severely spatially 
biased data. We also plan to validate simulation results with real data by testing sensitivity of 
bird SDMs to spatial sampling patterns.   
 
Keywords: biological records, citizen science, species distribution model, sampling bias 
 
 
 
 


