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1.  Rationale for Undertaking the Research   

This section should outline the rationale for carrying out the research and identify the need / problem to be 
addressed   
  
It has been reported over a number of years, that deer populations in the developed world are expanding in range and abundance (e.g. 
1,2). The situation has been reported similarly for Ireland3 and the popular belief has been that deer populations are still increasing (e.g.4,5). 

However, contrasting reports of a significant decline in the deer cull in Ireland for the 2012/2013 season, with approximately 3000 fewer 

culled deer compared to the previous season suggested that either excessive poaching has reduced numbers6, or there has not been a 

recent year-on-year increase in deer numbers    
  
The Call for Research Proposals, issued in 2010, identified the expanding deer populations as a significant problem for forestry. The lack 

of quantitative data on the impact of deer on forests was further identified as necessary to judge the scale and severity of the problem. 

Research to improve our understanding of deer populations and practical methods for assessing local deer populations were further 

emphasized as priority lines of enquiry.  
  
At the start of the FORDEER project, it was not possible to estimate the current population levels of deer in Ireland, as national census 

work had not yet been conducted on Irish deer and reported trends were not based on empirical data. There are few published data 

regarding deer numbers in Ireland and recent works suggesting population trends have not used quantitative census data .For example, 

the population increase noted by Purser7 was based partly on numbers of deer shooting licenses issued and the annual cull data returned 

to the National Parks and Wildlife Service (NPWS). This approach, albeit a proxy for deer, is not a reliable method to estimate numbers. 

The methods used to census deer are problematic, being scale-dependant and heavily influenced by observer bias and experience. The 

lack of reliable methods to estimate deer density and relative activity levels of deer across large geographical areas was apparent as a 

significant gap in acquiring knowledge necessary to manage deer.  
  
Despite the lack of data on deer populations, it is evident that deer are implicated in a range of damaging activities relating to forest 
tree crops.  However, apart from internal reports to Coillte8 there have been few quantitative studies of the interactions between wild 
deer and commercial forests in Ireland. The country-wide prevalence and extent of deer damage to Irish commercial forests is thus as 
yet unquantified. The location of ‘deer problem hotspots’ has been mapped by Forest Service as a tool with which to formulate policy. 
However, it remains logistically difficult to verify the reports of deer activity or deer impact for these hotspots. The FORECON9 project 
provided a desk study to examine the market and non-market functions of forestry but little or no work relating to deer density and 
damage in different forest types, and in relation to adjacent land use, in Ireland existed, despite this being a crucial component of any 
management strategy. At the outset of the FORDEER project, the lack of quantitative data on deer impact to commercial forests from 
across the country and the lack of a robust method to identify geographical areas and forest types that are at risk of deer damage 
represented significant gaps in the understanding of this problem in Ireland.    
  
The FORDEER project therefore set out to   

• Establish a quantitative baseline of the impact of deer in commercial forests in Ireland particularly, the main conifer and broadleaf 

crops.  
• Investigate how deer interact with forests in relation to factors such as crop type or tree species, forest size and surrounding 

landscape factors.  
• Develop novel tools using genetic analysis techniques to determine deer population density at local scales.  
• Develop a practical, easy to use method to assess the level of deer activity at the site and landscape level.  

 

 
2. Research Approach   
Specify the research methodologies employed, emphasising novel techniques and also outline any modifications 
from the original approved project proposal   
  
At the outset of the project, it became clear that there were few quantitative data relating to the impact of deer on commercial forest 
trees.  We therefore established a baseline assessment of deer damage to the major conifer and broadleaf crops in a number of regions 
across the country. In order to do this, we developed methods to assess and quantify browser damage to trees. A wide-scale regional 
survey quantified damage in a detailed manner and this approach was further refined during a survey of broadleaf and palatable 
conifer trees at sites across Munster and a survey of small privately-owned broadleaf sites. We subsequently developed a rapid and 
easy to use method of tree damage assessment, which we used to survey plantation sites within the Sika deer dominated region of 
west Cork/Kerry.  
  
During these tree damage surveys, it also became clear that there were no reliable accurate data on the distribution of deer across the 
country. Published information on deer distributions, based on presence absence data, was also found to be too coarse for reliable 
population assessments within a given area.   We consulted with industry and non-industry sector stakeholders and established that, in 
general, attitudes to deer are relatively benign. However, the reliable establishment of deer presence in an area was crucial in the 
assessment of deer impact. To overcome this knowledge gap, we developed the Deer Activity Index (DAI) for assessment of relative 
(semi-quantitative) deer activity over local and regional scales. Using this method, it is now possible to verify the presence and activity 
of deer in a forest and also importantly, in the surrounding landscape/region.   



  
In the first phase of the project, we used conventional methods for deer population assessment (e.g. Faecal Standing Crop - FSC) to 
quantify deer activity across a range of sites. These methods were found to be time consuming, logistically difficult and subject to 
operator error in distinguishing deer pellets from those of other browsers.  During the project, we developed genetic markers for the 
identification of mammal browsing species from fresh faecal pellet material. Microsatellite markers were developed for identification 
and gender of individual deer. This has allowed us to identify  deer species and derive a definitive density estimate for an area using 
genetic markers from deer pellets collected in the area.   
  
We used GIS to assign and quantify landscape variables (e.g. landuse, soil type, slope and elevation) for surveyed sites in order to put 
forest sites in to a landscape context. We were then in a position to use the Deer Activity Index (DAI) data to establish the relationship 
between landscape and deer activity. This has allowed us to construct maps of deer distribution in the southwest and southeast of the 
country and furthermore, to relate deer activity to landscape variables. For Fallow deer, activity levels were positively related to the 
presence of large (>200ha) forest blocks while sika deer activity was dependent on the areal extent of heather-rich moorland.  

 
  

  

   
3.  Research Achievements/Results   
Outline main results achieved  
  
Task 1 A review of published literature and other available information relating to the topic of deer impact in forests was undertaken and 
published (Murphy et. al. 2013).   
  
Tasks 2 and 4 A number of regional surveys of deer damage to commercial plantations revealed the scale, type and geographic extent of 

deer-related damage to trees within commercial conifer and broadleaf plantations (Appendix 1). A total of 288 conifer and broadleaf 

plantations throughout the country were selected (Task 3) for surveys of deer presence and tree damage.   
(i) Just over half (56%) of 95 Sitka Spruce and Ash plantations surveyed for deer damage across the island of Ireland had signs of 

recent deer activity.  Of these, 3 out of 8 ash plantations and 4 out of 45 Sitka spruce plantations had >5% of crop trees damaged by deer, 

with much higher incidence of damage (36.5%) to self-sown broadleaf trees.  
  
(ii) Deer activity in small (<15ha) privately-owned broadleaf plantations in Munster was higher (63% of 36 sites) and deer damage 

to crop trees was strongly related to the level of deer activity within the immediate landscape surrounding the plantations. The degree 

of deer damage in plantations where deer were detected within the plantation was, however, highly variable (0-100% of trees surveyed). 

The extent and height of stock/deer fencing around plantations was not related to the amount of damage by deer.   
  

(iii) Less than half (40%) of 40 small (<5 ha) broadleaf and palatable conifer (larch/lodgepole pine) compartments, located within 

larger conifer plantations, in Munster, had signs of deer activity. Of these, only 5 plantations had >5% of crop trees damaged by deer. 

Damage by sheep was recorded at similar levels (3 plantations had >5% of crop trees damaged by sheep).   
  
(iv) A targeted survey of damage at 117 sites within the Sika deer range in SW Ireland revealed 50%  of broadleaf or pre-thicket 

conifer plantation sites damaged by deer. Furthermore, 17 of these sites had >5% deer damage to planted trees. Overall, tree damage at 

a site was positively related to the degree of Sika deer activity within the landscape. Even in high Sika areas, however, the level of tree 

damage was very variable.   
Overall, deer damage to crop trees appears to be low to moderate, although a small number of plantations were found to have high deer 

damage. Deer signs were recorded in just over half of sites visited yet all sites were in areas reported to be within the ranges of deer. The 

great variation in damage by deer to conifer and broadleaf trees within large conifer plantations or smaller privately-owned broadleaf 

plantations indicates that deer damage to commercial trees is a function of both regional factors that determine the populations of deer 

within landscapes and site-specific factors that determine whether deer damage trees within a particular plantation.   
  
From observational studies it is clear that wild fallow deer, independent of age or sex, spend considerable periods grazing at the forest 
edge. The importance of the forest interior as a source of food for fallow is not obvious and needs further investigation (Task 5). The 
activity of deer across a range of sites that are subject to varied levels of deer impact was quantified using the FSC method. Plantations 
with high levels of deer impact are those with high levels of deer activity. Although high FSC scores were found in sites with high 
damage, some high damage sites returned a low FSC score. The applicability of the FSC as a method of quantifying deer activity is 
questionable at local scales. (Task 5).  
  
Genetic markers were developed for the identification of mammal browsing species from faecal pellets and allowed a population 
estimate of 79 female and 29 male fallow in the Nagles study population. This method has clear application to the accurate estimation 
of deer population density at small scales (Tasks 6 and 7).  
  
FORDEER has developed the Deer Activity Index (DAI) - a novel method of quantifying deer abundance at landscape scales, using indirect 

signs of deer activity. The population distribution of Sika deer was mapped across its range in SW Ireland using the DAI. Sika deer were 



found to be largely confined to landscapes with a high percentage of heather-rich moorland. Using the same method, the abundance of 

fallow deer in East Co. Cork was found to be positively related to the areal extent of conifer plantations within a landscape (Task 8).  
  

  
Our research both nationally and in SW Ireland has found that deer damage rarely exceeds 5% of trees per site, although a few sites 
incur a much high rate of damage. Very few sites exhibit greater than 10% damage to planted trees within the management unit (the 
rate at which financial penalties relating to grant payments may be imposed). Calculating forest-associated deer costs regionally or 
nationally is difficult because of the lack of readily-available data on the actual amount of fencing erected within an area and the lack of 
data on foregone broadleaf plantations where deer risk has been deemed unacceptably high. Furthermore, there is a lack of 
information on the actual effectiveness of deer fencing. During this study, many deer fences were observed to be ineffective at 
excluding deer. The effectiveness of deer fencing as a cost-effective measure to prevent deer damage is questionable as  high incidence 
of damage (in a survey of 37 broadleaf/palatable conifer plantations) was recorded in sites with deer fencing (2m high). Furthermore, 
two of the surveyed sites with 2m high deer fencing occurred in areas with no deer activity  recorded in the surrounding landscape.  A 
survey of stakeholders revealed a relatively benign attitude to deer although the tangible benefits of deer proved difficult to establish in 
financial terms (Task 9).   
  

  

  

  
4.  Impact of the Research  
A summary of the impact of the research should be provided through the project outputs and outcomes however 
please provide a synopsis of the benefits / improvements the research has made to the area under investigation. 
Outline the benefits of the research to end users, e.g. industry, consumers, regulatory authorities, and 
scientific community etc  
  
The research in FORDEER has quantified the extent and impact of deer to commercial tree plantations and developed new cost-
effective methods of determining risk of deer damage at a site. This will allow forest managers, land owners and policy makers to 
develop deer management strategies at local and landscape scales in a context of recorded deer damage and risk of damage.   Deer 
researchers and those involved in deer management will now be able to reliably estimate deer densities and distribution as a result of 
the work relating to the genetic analysis of deer pellets.    
  
4(a) Summary of Research Outcomes  
  
Prior to FORDEER, large knowledge gaps existed in our understanding of deer distributions and the risk they posed to commercial 

plantations. FORDEER will benefit end users as follows:   
  

1. The forestry industry (eg Coillte and privately-owned plantations): FORDEER has shown that the risk of deer damage to 

plantations is highly variable, due largely to the patchy distribution of deer at a regional level. Nationally and regionally, we have 

shown that the damage by deer to commercial conifer trees is very small (<2% of trees surveyed), although a small number of 

plantations were found to have greater numbers damaged. Privately- and state-owned broadleaf plantations are at greater risk 

of deer damage, if located within high deer-risk areas (mapped using DAI), but again, damage was highly variable. Management 

of deer should focus on areas with a high deer risk on a pro-active, rather than reactive basis, based on an enhanced 

understanding of deer densities and distributions.   
  

2. Regulatory authorities (Forest Service): The DAI method can be employed at a national scale to map the distribution of deer and 

hence the risk of deer damage. For local forest inspectors, the DAI as a deer management tool therefore can provide both desk-

top information on the distribution of deer within a region and a rapid field method of assessing the potential risk of deer damage 

to a particular site or tree crop.   
  

3. Policy makers: The policy towards deer management and control suffers from a lack of knowledge about the quantified risk and 

cost of deer damage to commercial plantation trees. Policy is currently largely confined to local culling decisions, mitigating risk 

by protecting vulnerable plantations or trees, or planting lower value (unpalatable) crop trees. The cost-effectiveness of these 

policies depends on good information about deer populations and activity at regional and local scales. FORDEER has developed 

new tools which can inform policy at a national scale, by (1) mapping nationwide deer distributions more accurately than present 

(2) quantifying the factors which drive the spatial distribution of deer and thus predicting deer damage risk at any given area (3) 

assessing the risk of deer damage at individual sites and (4) accurately assessing the densities of deer at local scales.  
4. Scientific community: Research into deer populations and behaviour in Ireland has been hampered by extensive knowledge gaps 

in the distributions of the deer species, nationally and regionally and in the factors that drive distributions. FORDEER has 
developed cost-effective methods (1) to quantify deer densities accurately at local scales, using state-of-the-art genetic 
techniques, and (2) to map deer distributions at regional scales. This research will allow scientists to understand in much greater 
detail the various factors that drive deer densities and distributions at a regional, landscape and local scale.   

  



  
4 (b)  Summary of Research Outputs  
  

  
FORDEER has produced the following key research outputs:   
  
1. Quantitative data on deer-related damage to conifer and broadleaf trees across a range of forest types, at a national and regional scale.  
  
2. State-of-the-art methods to accurately quantify abundance, species and gender of deer at local scales, using novel genetic techniques.  
  
3. User-friendly tool (DAI) to allow forestry and other sectoral users to quantify the distribution and relative abundance of deer at 

regional/landscape scales.    
  
4. User-friendly method to quantify damage to trees within plantations, allowing foresters to make rapid assessments of deer damage to 

trees or to monitor damage, at individual or multi-site scales.  
  
5. Accurate regional distribution maps of Sika and Fallow deer in Munster.  
  
6. Identification of the landscape factors that drive the distribution of Sika and Fallow deer in Munster.   
  
Peer-reviewed publications:   
  
Murphy, V., Carden, R., Harrison, S., O’Halloran, J., Irwin, S., Butler, F. (2013). Deer in Irish commercial forests. Irish Forestry, 70, 91-103.   
  
Conference presentations:   
  
Powell, C. Carden, R., Coffey, L., Turner, P., Butler, F. and O’Reilly, C. (2013). A non-invasive genetic survey of a free-ranging deer 

population. The 11th International Mammalogical Congress, Belfast, 2013.   
  
Powell, C. Coffey, L., Turner, P., Butler, F. and O’Reilly, C (2015). The application of non-invasive genetic techniques to a free ranging deer 

population. Presentation to the All Ireland Mammal Symposium (AIMS), University College Cork, November 2015.  
  
Murphy, V., Carden, R., Harrison, S., O’Halloran, J., Irwin, S. and Butler, F. (2015). Ungulate damage in prethicket plantation forest in the 

Boggeragh Mountains, Co. Cork. Poster presentation to the All Ireland Mammal Symposium (AIMS), University College Cork, November 

2015.  
  
Harrison, S. Butler, F., Warner, S., Delaney, J., Nagle, A., O’Halloran, J., Murphy, V. (2015). Mapping regional distribution of Sika deer in 

Ireland using the Deer Activity Index - a novel method for assessing relative abundance of deer at landscape scales. Presentation to the 

All Ireland Mammal Symposium (AIMS), University College Cork, November 2015.   
  
Harrison, S. Butler, F., Warner, S., Delaney, J., Nagle, A., O’Halloran, J., Murphy, V. (2016). The distribution of Sika deer Cervus nippon in 

south west Ireland. Presentation to the Irish Ecological Society Annual Meeting, IT Sligo, Nov 2016.   
  
Seminar presentation:   
  
Harrison, S., Murphy, V., Butler, F., O’Halloran, J. (2015). The Deer Activity Index - A Method for the Rapid Assessment of Relative Deer 

Abundance at Landscape Scales. Presentation to the Deer Management Forum, Dublin, 2015.  
  
Workshop Presentations:   
  
Carden, R. (2014). National survey of deer impacts in forests. Presentation to FODEER Workshop, University College Cork, May 2014.   
         
Murphy, V. (2014). Assessment of the impacts of deer in case study sites. Presentation to FODEER Workshop, University College Cork, 

May 2014.         
    
Powell, C. (2014). The development of non‐invasive genetic techniques for deer in Ireland. Presentation to FODEER Workshop, University 

College Cork, May 2014.   
         



5.  Scientists trained by Project  
  
Total Number of PhD theses:              ___2_  
  
(i) Ciara Powell, WIT   
The Development and Application of non-Invasive Genetic Methods for Free Ranging Deer Populations in Southwest Ireland. 
Submitted : January 2016  
  
(ii) Vincent Murphy, UCC  
The Interaction of Deer in Irish Commercial Forests.  
Anticipated submission : July 2017  
  
Please include authors, institutions and titles of theses and submission dates.  If not submitted please give the 

anticipated submission date  
  

  

  

  
Total Number of Masters theses:             _-___  
  
Please include authors, institutions and titles of theses and submission dates.  If not submitted please give the 

anticipated submission date  
  

  
6.  Permanent Researchers   
  

Institution Name  Number of Permanent staff 

contributing to project   
Total Time contribution (person 

years)  

UCC  3                       0.66  

WIT  1                    

      

   0.33  

Total  4              

      

   0.99  

  
  

7.  Researchers Funded by DAFM  
  

 

Type of Researcher  Number  Total Time contribution (person 

years)  
Post Doctorates/Contract  3  
Researchers  

3.52  

PhD students  2  
Masters students    
Temporary researchers    
Other    

6  

  

  

  

Total  5  9.52  

  

  

  

  
 

  



8. Involvement in Agri Food Graduate Development Programme  
  

Name of Postgraduate / contract 

researcher  
Names and Dates of modules attended  

    

--      

 
  

  

  
9. Project Expenditure  
  
Total expenditure of the project:         € 330,319.93  
  
Total Award by DAFM:            € 384,195.00  
  
Other sources of funding including benefit in kind and/or   
cash contribution(specify): Benefit in kind      €   76,803.5  
  

  
Breakdown of Total Expenditure  

Category  
Name  

Institution 1  
Name  

Institution 2  
Name  

Institution 3  
Name  

Institution 4  Total  

Contract staff  14222.75        14222.75  

Temporary staff  
Post doctorates  

  
91292.96  

  

  

  

  

  

  

  
91292.96  

Post graduates  65309.18  31999.92      97309.10  

Consumables  2160.74  26527.23      28687.97  

Travel and 

subsistence  
18604.68  2464.09      21068.77  

Sub total  191590.31  60991.24      252581.56  

Durable  
 1698.63  3314.85                                                       5013.48    
equipment  
Other            

Overheads  57477.09  15247.81       

Total  250766.03  79553.90      330319.93  

  

  
10. Leveraging  
Summarise any additional resources’/funding leveraged by this award from other sources i.e. Additional Staff, 

National/EU funding secured, EI Commercialisation Fund   
  
  

 

 

 

 

 

  

  



11. Future Strategies   
Outline development plans for the results of the research.    
  
The future strategies to develop further the work by FORDEER on deer and forests are as follows:   
  

1. Develop/refine DAI for wider use by sectoral users, in consultation with industry (on-going consultation with Forest Service).  
2. Training for sectoral users to use DAI and Tree Damage Index, in consultation with industry (ongoing consultation with Forest 

Service).  
3. Production of map of national deer risk decision-making tool for forest managers (on-going consultation with Forest Service).  
4. Using the newly-developed genetic tools, in conjunction with DAI, to map distribution/activity of Red, Sika and Fallow deer in 

Wicklow. As for SW Ireland, quantify damage to trees as regional scale and relate this to deer distribution/activity and landscape 
factors.   

5. Using methods developed in FORDEER, to determine the impact of deer culling practices on densities, distributions, behavior and 

damage to trees, in a selected area (eg Wicklow).   
6. Using FORDEER’s genetic techniques to map and quantify distribution and density of Red and Sika deer within Killarney National 

park – a site with high public awareness of deer and deer damage to trees.   
7. Investigating further the empirical relationship between landscape factors (eg percentage of moorland within a landscape, 

conifer plantation areal extent) and deer distribution/activity in other regions.   
  

Further funding to continue this research will be requested from DAFM (refinement of DAI, pilot integration of DAI into National Forest 
Inventory exercise, development of training program, production of accurate national/regional deer distribution maps, evaluation of 
culling as a management tool),  
NPWS (quantifying distribution and abundance of deer in Killarney National Park), Enterprise Ireland/HEA (Investigating further the 
empirical relationship between landscape factors (e.g. percentage of moorland within a landscape, conifer plantation areal extent) and 
deer distribution/activity).   
  

  

  

  

  
12. Consent to Publish Final Report on the DAFM Website and/or Through Other  
Dissemination channels  
  
I consent to this report being made available to the public, through the Department’s website and other dissemination 

channels. *  
  

  
Yes  X    No    
  

  

  
13.  Declaration  
  

  
I declare that the information contained in this final report is complete and true to the best of my knowledge and 

belief.  
  

  

Signed:   ____ ____________________ Project Coordinator  
  

  
Date:    ____15/11/17_________  
  
*IPR sensitive information that the coordinator does not wish to make public should be highlighted in red font. All 

text in red font in this report will not be made publicly available by DAFM.  
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