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Abstract: 
 
Conflict exists between seals and fisheries, with seals affecting fisheries 
through damage to catches and gear and competition for resources. 
Fisheries can affect seals through accidental by-catch, and overfishing can 
reduce prey availability. This briefing note provides a comprehensive review 
of the situation in Irish waters, using existing data augmented with 
information from key industry stakeholders to provide a realistic and 
representative account of the current situation. Recommendations are 
outlined to aid management decisions for reducing the interactions between 
seals and fisheries in Ireland. 
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EXECUTIVE SUMMARY 

Background 

The physical and operational interactions between seals and the fishing industry is an 
ongoing problem in Ireland. In spite of a general reduction in several traditional static-net 
fisheries in Irish waters since the end of 2006, the problem of seal predation on, and 
damage to commercially exploited fish species continues to occur. Illegal culls of grey seals 
at significant breeding colonies have occurred, highlighting the significance of the problem. A 
government-appointed “Seal and Fisheries Interactions Working Group” was formed in 1991 
to initiate investigations into the interactions between seals and fisheries. However, the 
working group never gained sufficient impetus and ceased meeting in the mid 1990s. 
Research funded largely under EU programmes, including the Ireland-Wales INTERREG 
programme, have attempted to quantify the level of damage with efforts focused largely on 
the physical interaction of seals with fishing gear and catch, and grey seal dietary analyses. 
Whilst several studies in the last decade have concentrated research efforts on evaluating 
the degree of operational interaction between grey seals and fisheries, the scale of 
interaction by seals on commercial fishing and aquaculture still remains unclear and 
economic loss due to damage by both species is not currently quantified. In addition to the 
physical interactions of seals and fisheries by direct competition for resources at nets, 
competition also occurs at the ecosystem level, and with declines in fish stocks, there has 
been increased interest in the extent of competition for resources between commercial 
fisheries and seals. Most of the information available on seal/fisheries interactions in Ireland 
is outdated or not readily available. However, recent efforts have begun to address this as 
part of an ecosystems approach to managing Irish fisheries. A comprehensive review of the 
existing data, augmented with data from key stakeholders on the current state of play is 
necessary to provide a realistic and representative account of the situation.  

Aim 

The aim of this briefing note is to present the current state of scientific knowledge on seals 
and fisheries in Irish waters, and to outline recommendations for further management of 
seals interactions with fish stocks in Ireland. 
 
The approach taken in compiling this briefing note consisted of an extensive review of all 
seal/fishery related information available in Ireland to date; including published material, 
grey literature, reports and anecdotal information. In addition, relevant authorities 
representing the various sectors of the fishing industry were contacted to provide qualitative 
information on the current situation. This was executed in the form of dialogue with industry 
representatives and the distribution of questionnaires to different sectors of the fishing 
industry. Based on the outcomes of this process we summarised the current understanding 
of the seal/fishery conflict in Ireland, and identified critical gaps in our knowledge and 
understanding necessary to make effective management decisions.  

Key findings 

Reliable baseline population estimates for harbour and grey seals around the coast of Ireland 
have only relatively recently been produced (2003, 2005 respectively), with no further 
national population assessments conducted since. It is therefore unclear whether at a 
national level, populations are increasing. However, studies at key colonies suggest that 
numbers of both species have been increasing, highlighting the need for repeated national 
censuses. 
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No estimates of fish consumption by seals have been made for Irish waters. This cannot be 
made with existing data as population estimates are outdated, and diet data are both 
outdated and limited in spatial coverage. However, existing diet studies indicate that seals in 
Irish waters are largely opportunistic, feeding on seasonally and geographically abundant 
prey. Commercial species, with the exception of whiting, plaice and sole, do not feature 
significantly in the diet of either seal species. Where they do occur, seals generally take 
relatively small numbers, and size classes below minimum landing sizes. However, industry 
feedback suggests that this does not provide a realistic assessment of the situation, with 
seals reported to consume significant (albeit unquantified) amounts of valuable commercial 
species such as turbot, hake, anglerfish, pollack, cod and salmon. Of the main commercial 
species taken by seals in Irish waters, only in the case of whiting are there accepted 
assessments of stock status for all the main Irish fishery areas. Cod, whiting and salmon are 
generally in a poor state, with exceptions in a few areas (e.g. whiting in the Irish Sea), so 
both seals and commercial fisheries are exploiting depleted stocks. Hake and anglerfish can 
be considered as being in a better stock status and so likely present fewer issues in terms of 
resource competition. However, anglerfish are generally considered as slow growing, late 
maturing and of low fecundity, and as such, would be considered as more vulnerable to 
exploitation than faster-growing species such as cod. 
 
A combination of historical data and information from the fishing industry show that grey 
seal interactions with commercial fisheries are most significant in inshore (< 12 nautical 
miles from shore) static-net (or passive) fisheries (e.g. gill, tangle and drift-nets). The same 
is likely to be true for the harbour seal considering its inshore distribution, although there is 
no direct evidence for this as most studies on seal and fishery interactions in Ireland have 
focused on grey seals. Information from the fishing industry indicate that levels of seal 
damage to commercial catches have increased following the driftnet ban in 2006, suggesting 
displacement of seal interactions from salmon to other fisheries. The industry highlighted 
pollack, angler fish, cod, and turbot fisheries as the main inshore fisheries currently 
impacted by operational damage to gear and catch by seals. In the absence of current data 
on seal depredation, the extent to which changes in fishing gear and practices have reduced 
damage levels, or resulted in displacement of seal foraging effort is unknown. 
 
Atlantic salmon is a commercially important fish species in Ireland, and since the closure of 
the salmon drift net fishery in Irish waters in 2006, depredation damage to net caught 
salmon is no longer a widespread issue. However seal damage to line-caught salmon 
continues, with industry feedback suggesting large geographical variation in the range of 
damage levels reported. Salmon farming installations are also increasingly being targeted by 
seals, with significant losses due to seal depredation being reported. 
 
The fishing industry (both harvest and aquaculture) perceives seals as a significant threat to 
commercial activities in Irish waters. They consider the number of seals to be increasing, 
and that the offshore range of seals has also increased, leading to increased operational 
interactions. In the absence of data on seal population trends and foraging distributions, this 
is currently not possible to validate. Telemetry studies of seal foraging behaviour are limited 
to relatively few individuals, and restricted to the southwest of Ireland, highlighting a need 
for increased effort in this area. Various mitigation measures are currently employed to 
minimise seal/fishery interactions. Harvest fishermen are fishing further offshore in order to 
avoid seals in inshore areas, reducing net soak time, frequently relocating gear and effort, 
and avoiding fishing near major seal haul-out sites. Finfish farms currently use a 
combination of acoustic deterrent devices and anti-predator nets. Such measures all 
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ultimately incur an economic cost, and their effectiveness usually only lasts in the short-
term as seals adapt their foraging behaviour accordingly.  
 

Overall, there is clearly a need for further research before the full extent of seal/fisheries 
interactions in Irish waters can be accurately quantified and the situation adequately 
addressed. While the two Irish seal populations are only a fraction of those in the UK where 
knowledge of abundance, population trends, diet, fish consumption, and foraging effort is 
more advanced, all sectors of the Irish fishing industry consider seals to be a problem that 
urgently needs addressing. Specific recommendations on research priorities based on the 
identified gaps in current knowledge are provided in this briefing paper. 
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1.  SEALS IN IRELAND 

KEY FINDINGS 

 Harbour seal minimum population estimate 4153, abundance 6950 (2003), the 
latter to be used with caution in the absence of a nationally derived correction factor 
based on haul-out behaviour.  

 No information on national population trends in harbour seals is available, although 
there have been increases at some key colonies. 

 Harbour seals spend more time ashore during the breeding and moulting periods 
between June and October and more time at sea over the winter months. Typical 
foraging ranges are less than 20km from haulout sites. Information on seasonal 
terrestrial and at-sea distribution is limited to studies in southwest Ireland. 

 Grey Seals breeding population estimate 5,509-7,083 (2005).  

 No information on national population trends in grey seals is available, although there 
have also been increases at some key colonies. 

 Grey seals spend more time ashore during the breeding and moulting periods 
between September and April and more time at sea during the summer months. 
Information on the at-sea distribution of grey seals is limited to studies in southwest 
Ireland. 

 Efforts in Ireland to study the diet of seals have been ad hoc and uncoordinated, with 
poor spatial and seasonal coverage. Much of the existing data is outdated and from a 
very limited number of haul-out sites.  

 Diet studies suggest that harbour and grey seals are largely opportunistic, feeding on 
locally and seasonally abundant prey. Where commercial species are found in the 
diet, they are generally in low abundance and below minimum landing sizes.  

 There are no population-level estimates of fish consumption for seals in Ireland. 

1.1. Introduction 
 
There are two species of seal found in Irish waters, the harbour seal (Phoca vitulina vitulina) 
and the grey seal (Halichoerus grypus). The harbour seal occurs in Europe from the Arctic 
Ocean at Svalbard, Norway, to the Barents Sea, the southern Baltic Sea and the eastern 
North Atlantic from the British Isles to Portugal. Genetic studies of the harbour seal have 
identified 17 distinct populations across its north Atlantic geographical range, with harbour 
seals in Northern Ireland and Scotland considered part of the same population (Andersen et 
al., 2006). There is no information on the genetic structure of harbour seals in the Republic 
of Ireland, however it is likely that harbour seals using terrestrial haul-out sites and the 
waters surrounding the island of Ireland are of the same genetic stock or population.  
 
The population of grey seals using the Irish coastline is part of a larger western European 
stock centred in northern Britain and stretching to western France, the eastern North Sea, 
the Faroe Islands, Iceland, Norway and the northwest coast of Russia (Bonner, 1972). The 
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majority (85%) of European grey seals breeding outside the Baltic breed around Britain. On 
the basis of genetic differences there appears to be a degree of reproductive isolation 
between grey seals that breed in south-west Britain and those breeding around Scotland and 
within Scotland (SCOS, 2009). There is currently no information on the genetic structure of 
grey seals using haul-out sites on the Irish coastline. 
 
Both species of seal use terrestrial haul-out sites along the Irish coastline where they come 
ashore to breed, moult and rest. The breeding season for harbour seals in Ireland is between 
June and August, and the annual moult between August and October (Cronin, unpublished). 
Grey seals give birth from September to late November, and haul out in large numbers 
during the moult from January to April, although some individuals may start the moult as 
early as November (Ó Cadhla and Strong, 2007).  

1.2. Abundance and population trends 

1.2.1. Harbour seals 
 
The first national survey of harbour seals in Ireland was undertaken in July 1978. Based on 
a combination of boat and aerial surveys, this gave a minimum estimate of 1,248 but did 
not cover the entire coastline of Ireland, and population size was considered to be 1,500 to 
2,000 individuals (Summers et al., 1980). Additional information in the Republic of Ireland 
was collected by Warner (1983; 1984) and haul-out counts were conducted by the 
National Parks & Wildlife Service (NPWS) of the Department of Environment, Heritage and 
Local Government at some well-known sites in the intervening years. However, these 
counts have varied in location, consistency, timing and methodology, and could not 
provide complete national or island-wide perspectives on population size and distribution 
(Lyons, 2004).  
 
The first comprehensive national census for the harbour seal in the Republic of Ireland 
occurred in 2003 to provide a definitive population assessment and as a tool for ongoing 
monitoring. Population surveys of harbour seals are generally carried out either during the 
breeding or the moult season when generally the highest proportion of the population is 
ashore at terrestrial haul-out sites. The 2003 survey was conducted during the moult and 
yielded a minimum population estimate in the Republic of Ireland of 2,905 harbour seals 
(Cronin et al., 2007). When combined with a near identical survey of Northern Ireland in 
2002 (Duck, 2006) this gives an all-Ireland minimum population of 4,153 harbour 
seals. This represents approximately 15% of the British Isles population, estimated at 
27,400 (SCOS, 2009). The estimate obtained during the survey can only be considered a 
minimum population estimate, as a fraction of the population will be at sea and not 
available for counting. Minimum population estimates are sufficient for assessing long-term 
population trends. However, an assumption must be made that the proportion of animals 
at sea during the count does not vary between years or geographical areas (Thompson and 
Harwood, 1990). Alternatively, the proportion of the population at sea during surveys can 
be estimated and the count corrected to obtain an estimate of absolute abundance. Such 
estimates are necessary for assessing predation pressure by seals on commercially 
important fish stocks.  
 
Determining the variation in harbour seal haul-out behaviour allows the approximation of 
what proportion of the population is ashore during counts. The average proportion of seals 
hauled out during peak haul-out times has generally been estimated to lie between 0.50 
and 0.75, however values of 0.40 and 0.88 have been reported (Olesiuk et al., 1990; 
Sharples et al., 2009). Considering the variation within these estimates, we would caution 

 14 



Seals and fish stocks in Irish waters 
 

 

against the application of a correction factor derived from studies elsewhere across the 
species range as it is known to vary with habitat type, time of year, time of day, state of 
tide and weather. However, in the absence of equivalent data in Ireland a coarse 
estimate of abundance using the average proportion of seals ashore during these studies 
would suggest the population of harbour seals in Ireland is approximately 6950. 
 
Recent telemetry efforts in southwest Ireland are providing data on the haul-out behaviour 
of tagged harbour seals that potentially can be used to derive a correction factor for count 
data and obtain an estimate of absolute abundance of harbour seals in Ireland building on 
statistical modeling (Cronin and McConnell, 2008). However it is important to consider that 
only a small number of animals have been tagged to date (n=27) and all effort has been 
concentrated in one area in southwest Ireland. Moreover, information on haul-out 
behaviour during the moult is not available due to moult associated tag loss, as tags glued 
to the fur will be lost during moult. If future national surveys are carried out during this 
period telemetry techniques that overcome moult associated tag loss should be explored 
e.g. flipper mounted tags. 
 
The 2003 all-Ireland minimum population of 3,988 harbour seals is more than three times 
the 1978 estimate (1,248) (Summers et al., 1980), which was used as the baseline figure. 
However, the figures are not directly comparable due to different timing and survey 
techniques. The 1978 survey was carried out during the breeding season and did not cover 
the entire coastline of Ireland. The 2003 estimate should be considered as a reliable 
baseline figure against which future estimates can be compared to assess population 
trends (Cronin et al., 2007). The current status of the harbour seal in Ireland is therefore 
unknown and will not be possible to assess until a longer term dataset is available. 
Although it is impossible to ascertain population trend on a national scale, there are 
indications of an increase in numbers of harbour seals at a local scale. Counts of harbour 
seals at haul-out sites in southwest Ireland have been conducted by NPWS rangers from 
1985, and showed an 8% and 13% annual increase in the Kenmare River and Bantry Bay 
respectively (Heardman et al., 2006). Recent counts indicate that the population in Bantry 
Bay as levelled off, while populations in Roaringwater Bay and Kenmare River are still 
increasing (C. Heardman, NPWS, pers comm). This may reflect a national trend, but in the 
absence of an historic national population estimate directly comparable to the 2003 
estimate it is not possible to ascertain this. Heardman et al. (2006) suggest the evident 
increase in harbour seal numbers in southwest Ireland may be attributed to lack of 
persecution following the 1976 Wildlife Act which affords protection to the species in 
Ireland. Prior to such, a bounty system operated in an attempt to reduce the impact of 
seal predation on fish stocks (Hayden and Harrington, 2000). It may also be the result of 
possible changes in the distribution of the harbour seal in Ireland; while harbour seals 
have been shown to express fidelity to haul-out sites, shifts in distribution due to 
disturbance or changes in resource availability may occur. 
 
It is critical that surveys are repeated as frequently as is financially viable to maximize the 
power to detect trends. Studies on trend analyses of harbour seal count data suggest that 
even surveying annually (with 2-3 replicate surveys) it will take at least five years to 
robustly estimate annual trends greater than 5%, but as changes of more than 5% per 
annum are unusual in stable seal populations then realistically it will take even longer than 5 
years (Adkinson et al., 2003; ICES, 2003). Adkison et al. (2003) suggest that a commitment 
to obtain 10-12 consecutive annual surveys with 2-4 replicates will provide the opportunity 
to estimate robust site-specific trends and increase power over a broader range of trends. 
Cronin and Ó Cadhla (2009) suggested, in relation to the harbour seal, if replicate annual 
national scale surveys were not financially or logistically feasible in Ireland, then a 
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combination of annual regional and less frequent (2-5 year intervals) national coverage is 
preferable. Counts at 7-10 ‘index’ sites of a relatively significant size nationally throughout 
the annual cycle would provide important data on the influence of covariates (e.g. time of 
day, weather, state of tide etc) on seal haul-out behaviour at these sites. These factors are 
known to influence harbour seal haul-out behaviour and the influence of these on estimates 
of population trend has been shown to be substantial and thus biologically significant 
(Adkinson et al., 2003; Small et al., 2003). It is recommended that covariates are integrated 
into abundance estimates and trend analyses to produce more accurate trend estimates 
required for the management of harbour seals. 
 
A national monitoring program was put in place in 2009 by National Parks & Wildlife Service 
(NPWS). Annual monitoring of harbour seals now occurs at 14 locations or ‘index sites’ 
around the coast and at least 3 counts are conducted by NPWS rangers at each of these 
sites during the moult period. There is not yet enough data available to assess trends at 
these index sites. At least one national scale survey will be conducted within a six year 
reporting cycle (under the EC Habitats Directive). The end of the current reporting cycle on 
the status of Annex II species to the EC is 2012 and it is intended that a national scale 
harbour seal survey will take place before then (Ó Cadhla, NPWS, pers. comm.) 
 

1.2.2. Grey seals 
 
The Republic of Ireland’s first comprehensive assessment of grey seal population size was 
carried out in 2005 (see Ó Cadhla and Strong, 2007) following the success of a trial aerial 
survey in 2003 (Cronin et al., 2004). When combined with data from Northern Ireland 
(SCOS, 2007) the census delivered a definitive breeding population estimate of 5,509-
7,083 grey seals of all ages. The 2005 breeding population estimate was followed up with a 
secondary moult season assessment which recorded 5,343 grey seals along the coastline of 
the Republic of Ireland (Ó Cadhla and Strong, 2007).  
 
In an international context, the Irish breeding population represents less than 5% of the 
British population, and around 1.5% of the global grey seal population. Grey seal population 
surveys are conducted during the annual breeding season. Pups are born ashore bearing a 
distinctive white coat of fur that is moulted after a period of several weeks on land. This 
definable cohort is available for counting at the same time each year. Provided additional 
information on growth and survival rates, female fecundity and other life history parameters 
are available, it is possible to statistically derive an estimate of total population size based 
on the number of pups produced in that year (Ward et al., 1987). Since the timing of grey 
seal births at a breeding colony is not synchronous, estimation of total pup production then 
depends on modelling the observed birth rate against an established statistical framework 
that describes how the numbers of pups vary over the season. The production estimation 
model (PEST) designed for this process has been used for UK grey seal pup production 
estimation since 1984, delivering pup production estimates and associated 95% Confidence 
Intervals (C. Duck et al., SMRU, unpubl.). The model assumes that the parameters defining 
the distribution of birth dates are variable from colony to colony and from year to year, but 
that those defining the time to moult and the time to leave the colony remain constant. In 
an Irish context, the absence of such data from breeding colonies precludes any independent 
assessment of the model’s accuracy and an assumption must be made that grey seal pups 
born at Irish colonies behave the same as their counterparts in Britain (Ó Cadhla et al., 
2007). While there was no alternative to this approach in 2005, new on-site investigations 
from a number of key Irish breeding colonies would help to ascertain if the assumption will 
remain valid (Cronin and Ò Cadhla, 2009), particularly since the pup production estimate 
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delivered by the model is particularly sensitive to the time-to-leaving covariate (SCOS, 
2004). This would improve the confidence in the accuracy of the Irish grey seal population 
estimate. 
 
Statistically determining total population size from pup production data relies on a number of 
assumptions as to the trajectory of the Irish grey seal population, its reproductive and 
survivorship characteristics. The necessary data are not currently available from grey seals 
in the Irish population and therefore the population estimate is based on the ratio of 
newborn pups to an all-age population using a raising factor of 3.5-4.5 to determine the all-
age population size range associated with the breeding colonies (Harwood and Prime, 1978). 
This has been the standard method applied previously in Ireland, given the absence of 
additional life history data and the lack of a time-series of pup production estimates from the 
key breeding colonies (Ó Cadhla et al., 2007). It is against these baseline figures that 
effective grey seal population monitoring in Ireland should be compared. 
 
Prior to 2005, surveys of grey seals in Ireland were limited to important local/regional 
colonies (see Lyons, 2004). The 2005 national grey seal survey represented the first 
effective population assessment for the Republic of Ireland as a whole and its results can 
thus be considered an appropriate reference baseline for the species (Ó Cadhla et al., 2007). 
As there has not been another national survey since 2005 grey seal population trends in 
Ireland are not determinable at present, although there are clear indications of significant 
increases in pup production at key colonies including the Inishkea Islands Co. Mayo and the 
Blasket Islands Co. Kerry (Ó Cadhla and Strong, 2007; Cronin, unpublished). Numbers of 
grey seals recorded during the moult have also exceeded expectations based on background 
data (Ó Cadhla and Strong, 2007). A population monitoring programme underway since 
2009, incorporating national and regional elements as outlined in Cronin and Ó Cadhla 
(2009), will address this issue and allow the better assessment of natural population 
fluctuations in an Irish context, framed against consistent population data available in 
Britain. The main breeding colonies will be surveyed at least once every three years and if 
resources are available a national survey will take place within the six year reporting cycle to 
the EC (Ó Cadhla, NPWS, pers. comm.).  
 
Recommendations: 
 Conduct national census for both harbour and grey seals as current estimates outdated. 
 Undertake a desktop study to understand influence of covariate affects on haul-out 

behaviour of harbour seals to account for variability in counts and improve accuracy of 
population estimates. 

 Undertake modelling of existing and future data on harbour seal haul-out behaviour 
derived from telemetry studies, to devise an appropriate correction factor to account for 
the proportion of the population at sea during counts. 

 Conduct onsite investigations at grey seal breeding sites of a number of key parameters 
e.g. degree of pup misclassification, time to moulting, time to leaving the breeding site, 
to reduce uncertainty in grey seal pup production estimate models.  

 

1.3. Distribution and seasonal movements.  

1.3.1. Harbour seals 
 
Harbour seals in Ireland tend to inhabit inshore bays, coves and estuaries (Cronin et al., 
2004), Harbour seal haul-out distribution in the Republic of Ireland is predominantly along 
the western seaboard (Figure 1). Approximately 31.7%, 31.6%, 33.6% and 3.1%, of the 
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harbour seal population occurs in the northwest, west, southwest and southeast/east of the 
country respectively (Cronin et al., 2007). Areas of particular importance for moulting 
harbour seals identified in the 2003 survey occur in the southwest of Ireland, in Galway Bay 
and broadly along the coasts of Connemara, Mayo, Sligo, West Donegal and Carlingford 
Lough, Co. Down. There were noticeable gaps in harbour seal distribution along the coasts of 
Clare, the Shannon Estuary, north Kerry and much of southern counties Cork and Waterford, 
Wexford and Wicklow, as was also the case in 1978 (Summers et al., 1980). The indented 
coastline of western Ireland provides more favoured haul-out habitat for the species than 
the south and east coasts.  
 
Figure 1: Distribution of harbour seals during moult around the coast of Ireland 

 
Source: Authors 

 
Recent year-round observational studies at haul-out sites, and telemetry efforts in southwest 
Ireland have provided information on seasonal changes in harbour seal distribution. Harbour 
seals generally spend more time at sea over the winter months and spend longer periods 
ashore from April/May through summer until the end of the moulting period in October 
(Cronin, 2007; Cronin et al., 2009). Harbour seals tagged with GSM/GPS data loggers 
generally ranged no further than 20km from the haul-out sites (Figure 2), with the majority 
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of time spent at sea occurring within 5km (Cronin et al., 2008). These findings are mostly 
concurrent with those found in other parts of the species geographical range, however they 
do suggest that harbour seals in southwest Ireland may display an even more local foraging 
distribution. Data from satellite tagged harbour seals in the UK (including Strangford Lough 
in Northern Ireland) suggests most foraging trips are within 40km of haul-out sites but 
longer distance trips to foraging areas up to 200km from haul-out sites have been recorded 
(Sharples et al., 2005; Cunningham et al., 2009; SMRU unpublished data). The majority of 
trips made by tagged harbour seals in southwest Ireland were for periods of less than 24 
hours. There did not appear to be a seasonal difference between trip extent, however 
duration of trips appeared to be longer in seals tagged over the winter months (Cronin et al., 
2008) which concurs with year round observations of seal numbers present at the haul-out 
sites. Extending tagging efforts to other significant haul-out sites on other parts of the Irish 
coast and modeling the telemetry and population data (Matthiopoulos et al., 2004) will 
contribute to spatially explicit population foraging distribution information.  
 
Figure 2:  Spatial use of harbour seals demonstrating localized foraging range 

from key haulout sites in Kenmare River and Bantry Bay 

 
Source: Authors 

1.3.2. Grey seals 
 
Grey seals in Ireland generally select remote haul-out sites on rocky skerries, uninhabited 
islands, isolated mainland beaches and sea-caves. Grey seals may be found extensively 
along virtually the entire coastline of the Republic of Ireland (Lockley, 1966) with areas of 
haul-out concentration along the southwest, west and northwest coasts and more patchy 
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haul-out distribution along the eastern and southern coasts. The most prominent gaps in 
distribution occur along the eastern (i.e. Irish Sea) coast, most likely due to reduced 
availability of uninhabited/undisturbed coastal habitat (Ó Cadhla et al., 2007). 
 
The number of grey seals present at Irish colonies has been shown to vary with season, the 
annual peaks occurring during breeding and moult periods. While seasonal patterns in site 
use can be consistent between years, terrestrial habitats used during the moult and summer 
in Ireland may not always be used for breeding (Kiely, 1998; Kiely et al., 2000). The 
distribution of grey seal breeding and moulting colonies is shown in Figures 3 and 4 
respectively. 
 
Figure 3: Abundance of grey seals at breeding sites around the coast of Ireland 

 
Source: Authors 
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Figure 4: Abundance of grey seals at moulting sites around the coast of Ireland 

 
Source: Authors 

 
Although there is evidence that breeding stocks may be genetically distinct (Allen et al., 
1995), they do not appear to be spatially isolated year-round (McConnell et al., 1992; 
Thompson et al., 1996). Individual grey seals of all ages can range widely and remain at sea 
for extended periods when foraging, using haul-out sites up to several hundred kilometers 
from breeding areas. A number of grey seals tagged at Scottish haul-out sites have been 
observed to enter Irish waters and to haul-out at Irish sites during such movements (SMRU, 
pers. comm.).  
 
The dispersal of grey seal pups and juveniles from the grey seal breeding colony on the 
Inishkea Islands Co. Mayo was studied in 1997-1998 by flipper tagging pups with plastic 
tags as part of a mark/recapture program. Resighting rates ranged from 15% for pups to 
35% for juveniles with the mean distances travelled from tagging locations being 44km  and 
267km respectively (BIM, 2001). Photo identification studies also suggest movement of 
individual grey seals between sites on the east and southeast coasts of Ireland and 
southwest Wales (Kiely et al., 2000). Other information on grey seal distribution in Irish 
waters includes qualitative data from sporadic sightings made by land and boat-based 
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observers, and from incidental bycatch of seals in commercial fishing operations (BIM, 1997; 
Berrow et al., 1998; Kiely, 1998; BIM 2001).  
 

The most recent information on the at-sea distribution of grey seals in Irish waters is limited 
to data provided by GSM/GPS loggers attached to a small number of individuals in southwest 
Ireland in 2009 (Cronin, unpublished). Four of eight tagged seals travelled between 
southwest Ireland and western Scotland, with some making repeat trips. The majority of 
time spent at sea was concentrated to the west of Ireland and in the locality of haulout 
locations along the west coast of Ireland and Scotland (Figure 5). The mean distance 
travelled away from the haul-out cluster by tagged seals was 51km, but there was a large 
amount of variation between individuals. Trip extent varied significantly across the study 
period peaking in May and decreasing across the summer period to a minimum in August. 
The mean foraging trip duration was 40 hours and some trips lasted several days, the 
longest being over 15 days (Cronin, unpublished).  
 
Figure 5:  Foraging tracks and space use of 8 grey seals tagged in southwest 

Ireland 2009 

 
Source: Authors 

 
 

 22 



Seals and fish stocks in Irish waters 
 

 

 
Recommendations:  
 Extend telemetry efforts to other significant haul-out sites on the Irish coast to 

provide more comprehensive information on the foraging distribution of both 
species in Irish waters, necessary for identifying areas of overlap/interactions with 
commercial fisheries. 

 

1.4. Diet and fish consumption 
 
The assessment of the impact of seals on fisheries requires information about which species 
of fish seals are taking and how much of it they are consuming. Generally, seal diet is 
determined from the recovery and identification of prey undigested hard parts, including 
otoliths and other individual bones, from either the digestive tract or faeces (scat) of the 
animal. Otoliths are measured and the weight of the prey associated with each structure are 
summed over species and expressed as percentages in the diet by weight. Molecular 
techniques can also be employed to provide additional information on seal diet and trophic 
level of prey e.g. fatty acid signature analysis (Iverson et al., 1997; Iverson et al., 2004) 
and stable isotope ratios (Dehn et al., 2007).  
 
Fish consumption by seals is estimated using information on seal diet composition, 
population size, energy requirements and the energy content of the prey. The amount of 
prey in the diet is converted to energy, equated to estimated energy requirements for the 
population in the region, converted back to weight, and expressed as tonnes consumed per 
annum (e.g. Hammond and Grellier, 2006).  

1.4.1. Harbour seal diet and fish consumption 
 
Studies of the diet of the harbour seal in Ireland, mainly from scat analysis (Wilson and 
Corpe, 1996; Gilleran, 2002; Wilson et al., 2002; Kavanagh et al., 2010), have shown that 
their diet is varied and comprises principally gadids including whiting (Merlangius 
merlangus), Trisopterus sp., pollack/saithe and haddock (Melanogrammus aeglefinus) (see 
Table 1). They also eat herring (Clupea spp), scad and sandeels (Ammodytidae) and flatfish 
species including plaice (Pleuronectes platessa), flounder (Platichthys flesus) and sole 
(Microstomus spp). Information provided by depredation studies, and feedback from the 
fishing industry (Sections 2.2 and 2.6) suggest that harbour seals are eating species of 
commercial value such as cod (Gadus morua), angler fish (Lophius piscatorius, L. 
budegassa), hake (Merluccius merluccius), herring (Clupea harengus) and Atlantic salmon 
(Salmo salar). 
 
Analysis of faecal samples collected in Dundrum Bay, Co. Down showed that seals were 
feeding on juvenile flatfish in 1995-1996 (plaice and flounder, 77-96% by weight). However, 
pups foraged mainly on juvenile gadids (Wilson and Corpe, 1996). Additional samples 
collected from the same locations showed a shift from flatfish to gadids, principally whiting 
and haddock/pollack/saithe, occurring from 1995/96 to 2000. The frequency of occurrence 
of each size class of fish corresponded approximately with those caught by trawl in nearby 
coastal sampling stations. Seals appeared to be preying opportunistically on the most 
prevalent species and size-classes of fish in the inshore coastal waters which were mostly 
juvenile fish (Wilson et al., 2002). 
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Table 1:  Commercial fish species found in the diet of harbour seals from studies in 
Ireland 

AREA PERIOD 
PREY 

SPECIES 
IN DIET 

% WEIGHT OF 
COMMERCIAL 
SPECIES IN 

DIET 

AVERAGE SIZE 
OF 

COMMERCIAL 
SPECIES IN 
DIET (CM) 

METHOD REFERENCE 

West- 
SW 

2006-
2007 

Sole 
Sandeels 
Trisopterus 

Sole 16.1% 
Herring 5.3% 
Whiting 6.6% 

Whi 26.3 
Her 26.2 
Had 22.7 
Pla 20.1 
Sol 22.4 

Scat sampling 
May 2006-
Sep 2007 
(n=102) 

(Kavanagh 
et al., 
2010) 

North 1995-
1996 

Juvenile 
flatfish 
(plaice or 
flounder) 

Flatfish  
77-96% 
Gadids  
<20% 

Whi 10-30 
Flo, Pla 10-30 
Had, Pol, Sai 
10-40 
Herr 20-30 

Scat sampling 
May-Sep, 
Nov-Dec 1995 
(n=127) 

(Wilson and 
Corpe, 
1996) 

North 1999-
2000 

Gadids 
(haddock, 
pollack, 
saithe) 

Gadids  
40-80% 

n/a 
 

Scat sampling 
May-Sep 
1999, 2000 
(n=108) 

(Wilson et 
al., 2002) 

 
Gilleran (2002) investigated the winter diet of the harbour seal at Poulnaclogh Bay, Co. Clare 
using scat samples. Whiting was the dominant species in the diet (68.85% by weight), 
followed by pollack/saithe, haddock, and scad (23.52%, 9.02% and 1.75% by weight 
respectively). The majority of fish consumed were found to be below minimum landing sizes. 
 
The most recent data (2006-2008) suggests that harbour seals in west and southwest 
Ireland have a diet consisting predominantly of sole, sandeels and Trisopterus spp (16.1%, 
15.2%, and 12.4% by weight respectively) (Kavanagh et al., 2010). Regional differences 
were noted, with seals in the southwest consuming greater amounts of herring and scad, 
while sandeels dominated the diet of seals in the west. While some of the seal prey species 
overlapped with minimum landing sizes of commercial species, seals were shown to take 
relatively small numbers, and smaller size classes of commercial species. Salmonids 
occurred in 3% of scats (identified through bone remains), suggesting that harbour seals 
take these fish opportunistically and infrequently, and that they do not constitute a major 
part of the diet in these regions (Kavanagh et al., 2010). 
 
There have been no estimates of species-specific fish consumption by harbour seals in 
Ireland. However, the daily food requirements of the local harbour seal population in 
southwest Ireland has been estimated to be approximately 6 tonnes, assuming a 
heterogenous population by age and sex, and a diet comprised principally of gadoids (Cronin 
et al., 2008). 

1.4.2. Grey seal diet and fish consumption 
 
Dietary studies from seals accidentally captured in fishing nets (i.e. bycatch) and from scat 
collected at haul-out sites (Berrow and Rogan, 1997; BIM, 1997; Kiely et al., 2000; BIM, 
2001; Philpott, 2001; Rogan et al., 2001) indicate grey seals in Ireland have a wide range of 
prey preferences with a strong emphasis on demersal fish species (e.g. whiting Merlangius 
merlangus, Trisopterus species, flatfish), ling (Molva molva), sandeels (Ammodytidae) and 
cephalopods. Depredation studies indicate that species of commercial value such as cod 
(Gadus morua), angler fish (Lophius piscatorius, L. budegassa), hake (Merluccius 
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merluccius), herring (Clupea harengus) and Atlantic salmon (Salmo salar) are also taken by 
grey seals.  
 
Studies on grey seal diet in Ireland are limited to small number carried out in the 1990s in 
west and southeast coasts, and a current study in southwest Ireland (Table 2). Scat samples 
collected from the Inishkea Islands, Co. Mayo on the west coast of Ireland in 1994-95, and 
stomach samples from 51 by-caught seals from the Spring Cod gillnet fishery in Co. Mayo in 
1994-96 found that whitefish and non-commercial species formed the most significant 
groups in the diet by both weight and numbers consumed. The average size of commercial 
species found in the diet was much lower than those caught in the fishery (BIM, 1997).  
 
Grey seal scat samples collected on the Inishkea Islands Co. Mayo 1997-99 and stomachs 
from 138 by-caught  grey seals from the west coast of Ireland in the same period showed 
grey seals were feeding on 34 different species/groups of fish. By weight, 66% of digestive 
tract and 74% of grey seal faecal samples were made up of commercial species. Of the 
commercial species, 43% (digestive tracts) and 61% (faecal samples) were over minimum 
commercial size. Whiting were the most important species in seal diet in terms of numbers 
of fish eaten and total wet weight. It was reported that while grey seals seem to be 
competing for the same species as the commercial fisheries, the seals are generally taking 
smaller fish (Arnett and Whelan, 2001; BIM, 2001; Arnett  and Whelan, 2002). 
 
On the east and southeast coast of Ireland, (Kiely et al., 2000) found gadoids and flatfish 
(both 40% by weight) to be co-dominant in scat samples, with cephalopods also contributing 
a significant dietary component (12% by weight) in 1997-98. However there was a high 
degree of regional variation in diet with gadoids more predominant in diet in south coast and 
flatfish in east coast (Figure 6). In the same period dietary data were collected from 
stomachs of by-caught seals from the angler fish tangle-net fishery in southeast Ireland and 
from stranded grey seals. This showed an overall predominance of whitefish in the diet, with 
whiting most important by weight (45-60%) and Trisopterus spp. by frequency (89-90% of 
samples). No salmonid remains were found. The studies concluded that overall, prey species 
in the diet of grey seals were not the principal target species for commercial fisheries in the 
Irish Sea (Kiely et al. 2000, McKibben 2000, Philpott 2001).  
 
The most recent study (2009-2010) analysed faecal samples collected from the southwest of 
Ireland at the Blasket Islands, Co. Kerry. Grey seals that haul-out in this region display an 
opportunistic, generalist feeding strategy, with 41 different prey species recorded in the diet. 
Gadoids, particularly Trisopterus species, were the most important prey fish, with other 
species such as salmon (Salmo salar), sandeels (Ammodytidae), dragonets (Callionymus 
species), and cephalopods also contributing significantly to the seals diet. Reconstructed fish 
lengths suggest that grey seals in this area feed mainly on juvenile fish (Gosch, 2010). 
 
No estimates of fish consumption by grey seals in Ireland have been made.  
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Table 2: Commercial fish species found in the diet of grey seals from studies in 

Ireland 

AREA PERIOD 
PREY 

SPECIES IN 
DIET 

% WEIGHT OF 
COMMERCIAL 
SPECIES IN 

DIET 

AVERAGE SIZE 
OF 

COMMERCIAL 
SPECIES IN 
DIET (CM) 

METHOD REFERENCE 

East- 
SE 
 

1997-
1998 

Trispoterus  
Whiting  
Plaice  

Plaice  
34.5% sc 
0.1% st 
Whiting  
9.96% sc 
52.6% st 

Plaice 25.34 
Whiting 19.79 
Cod 24.14 
Hake 18.52 
Pollack 23.81 
 

stomach 
content 
analysis 
(n=17) 
Scat sampling 
Nov-Mar 
1997/1998 
(n=166) 
 

(Kiely et al., 
2000) 

West 1994-
1996 

Trispoterus  
Whiting  
Ling 
Cephalopods 
 

Whiting  
1.1-3.2% sc 
30.9-64.7% st 
Ling  
5.5-30.6% sc 
0.9-20.8 st 
Cod  
4-7.4% sc 
0% st 
Pollack 
7.6-8.6 sc 
0.4-12.1% st 
 

Pollack 31.8 
Ling 32.9 
Whiting 27.1 
Cod 30.6 
 

Stomach 
content 
analysis 
(n=48) 
Scat sampling 
Jan-Apr 1994, 
1995 (n=100) 

(BIM, 1997) 

West 1997-
1999 

Whiting 
Ling 
Trisopterus 
Sole 
Brill 
 

Whiting 
32.5-41.4% st 
12.7-35.7% sc 
Ling 
3.5-22.9% st 
3.5-20.9% sc 
Sole 
1.1-22.4% st 
0-2.2% sc 
 
 

Whiting 28.2 st, 
18.9 sc 
Ling 37.0 st, 
41.1 sc 
Sole 32.1 st, 
28.2 sc 
 

Stomach 
content 
analysis 
(n=138) 
Scat sampling 
Jan 1997-Sep 
1999 (n=339) 

(Arnett and 
Whelan, 
2001; BIM, 
2001; Arnett  
and Whelan, 
2002) 

SW 2009-
2010 

Cephalopods 
Trisopterus 
Sandeels 
Salmon 
Dragonet 

Gadids 44% 
Sandeels 6% 
Flatfish 4% 

Whiting 11-30 
Haddock/Pollack
/Saithe 20-40 
Salmon 26-45 
Hake 16-30 

Scat sampling 
Feb & Apr 
2009 & 2010 
(n=132) 

(Gosch, 
2010) 

 
sc – scat samples 
st – stomachs from bycaught individuals 
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Figure 6:  % Composition by weight of flatfish, gadoids, cephalopods and ‘others’ 
in the diet of grey seals sampled in east, southeast and southwest 
Ireland 

 
Source: Kiely et al. (2000), Gosch (2010) 

1.4.3. Overview and shortcomings of the methodology 
 
Across their range grey and harbour seals are considered to be opportunistic feeders, taking 
the most abundant suitable prey species available. What was apparent from the studies on 
the diet of both species in Ireland was the large geographical variation in the diet. However 
due to the patchy distribution and differences in sampling years, it is difficult to ascertain if 
the variation is truly spatial, as the diet of seals is also known to change over time 
(Hammond and Grellier, 2006). How estimated dietary composition relates to spatial, 
temporal, and demographic variations and sampling condition is important to know when 
making assessments of the diet. A recent study concluded the factors of geographic region, 
sampling condition, age group, and year, explained a statistically significant portion of the 
variation in prey species composition among seals (Lundstrom et al., 2010). 
  
The importance of demersal species such as gadoids and flatfish in the diet of both species 
in Ireland is consistent with studies suggesting seals usually feed on or near the seabed 
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(Thompson et al., 1991; Thompson and Fedak, 1993). Commercial species, apart from 
whiting, plaice and sole, did not feature significantly in the diet and generally both species of 
seal were shown to take relatively small numbers, and smaller size classes of commercial 
species. However it is acknowledged that contemporary diet studies fall short of providing a 
comprehensive account of what fish species seals are eating. There are well-documented 
biases in using prey hard part remains to make inferences on the diet of seals. For example, 
otolith and cephalopod beaks do not pass through the alimentary canals of pinnipeds in 
equal proportions to the number eaten and both otoliths and beaks are reduced in size with 
the degree of erosion being species-specific, and often a function of the prey size within 
species (DaSilva and Neilson, 1985). The use of bones to identify potential prey from scats 
and digestive tract contents also decreases the chance of recording fish with readily 
digestible or small otoliths. The small or fragile otoliths of species such as salmon, herring, 
and others belonging to the Family Clupeidae, will often not appear in faecal samples due to 
complete digestion of their remains. Furthermore, the otoliths of larger fish, including angler 
fish may not appear because the seals do not eat their heads, leaving their ear-bones intact. 
The same may be true of salmon; seals were often observed to not remove the heads of 
salmon from drift nets when the fishery was operational.  As a result of such problems, 
several species may be under-represented in studies of the dietary profile of seals in Ireland 
(see BIM, 1997; Kiely et al., 2000). Furthermore, predation on salmon is likely limited to a 
very small number of seals that target fish in river estuaries, and these are under-
represented in studies using scat analysis (Hammond, 2002).  
 
Significant variation in dietary composition between analysis of stomach contents and scat 
samples is evident in studies of seal diet in Ireland (Table 2). For example, the relative 
occurrence of plaice in the diet of the grey seal in southeast Ireland was estimated to be 
34.5% from scat samples and only 0.1% from stomach contents, while whiting was 
estimated to form 52.6% of the diet based on stomach contents and yet only 9.96% when 
scats were used (Kiely et al., 2000). Most stomachs sampled in Irish studies came from by-
caught seals, which may be biased towards that particular fishery, and evidence suggests 
that the diet of seals entrapped in fishing gear differs significantly from seals collected 
elsewhere (Pierce and Boyle, 1991; Lundstrom et al., 2010). Neither stomach content nor 
scat analysis will give an unbiased estimation of the diet of the animals in a population. 
While stomach content analysis does allow for comparison of the diet with variables such as 
the animals age, sex and size (Pierce and Boyle, 1991), faecal samples may give a better 
cross section of the population, although the quality of the hard part data may be lower (less 
abundant, more eroded and less identifiable) than that retrieved from stomach contents. 
Stomach contents will only represent the most recent meal of the animal, and since the 
majority of seal defecation likely occurs at sea, scats collected on land will also represent the 
most recent meal. A combination of scat and stomach content analyses augmented by 
molecular techniques such as Stable Isotope Analysis therefore would be the most pragmatic 
approach to future seal diet studies in Ireland. 
 
Recommendations:  
 Instigate a co-ordinated program to obtain a range-wide description of seal diet, 

ensuring comprehensive coverage of main haulout sites. 
 Supplement diet studies of scat with stomach samples from by-caught seals and Stable 

Isotope Anlaysis (SIA) to overcome main biases in methodology 
 Derive fish consumption estimates based on updated comprehensive diet data and 

improved seal population estimates 
 Develop predictive consumption models integrating seal diet and behaviour with detailed 

fisheries and fish population information 
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1.5. Legislation protecting seals 
 
There is a range of legislative provisions in Ireland aimed at protecting and managing seals 
and their habitats. The Wildlife Act (1976) and subsequent Wildlife Amendment Act (2000) 
includes protection from hunting as well as protection of their habitat and legislates against 
‘wilful interference’ up to 12 nautical miles (20 km) offshore. Both seal species in Ireland are 
listed as Annex II species under the 1992 European Union’s Habitats Directive (92/43/EC) 
and the European Communities (Natural Habitats) Regulations (1997) which affords strict 
protection to both species and habitats within the Irish Exclusive Fisheries Zone (EFZ). 
Ireland is also legally obliged to designate Special Areas of Conservation (SAC) for Annex II 
species. This legislation also requires Ireland to form management plans, conduct monitoring 
and to ensure that listed species are maintained at a ‘Favourable Conservation Status’. 
Currently there are ten and eleven SACs designated that have the grey seal and harbour 
seal respectively listed as species of qualifying interest.  
 
Ireland is signatory to many international conventions that extend beyond the European 
Union that have relevance to seal conservation and protection, including the Convention on 
Conservation of Migratory Species of Wild Animals or Bonn Convention (1979) and the Bern 
Convention on the Conservation of European Wildlife and Natural Habitats (1979). Other 
international agreements offering protection to seals to which Ireland is signatory to include 
the OSPAR Convention, which seeks to protect the marine environment and establish marine 
protected areas for threatened species. In addition, seals are included on Appendix I of the 
Convention on International Trade in Endangered Species of Wild Flora and Fauna (CITES) 
which prohibits international trade of listed species except for scientific research. 
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2. FISHERIES AND SEALS INTERACTIONS IN IRELAND  

KEY FINDINGS 

 Main fisheries in Ireland are for pelagic species (herring, mackerel and horse 
mackerel), shellfish and whitefish, with an estimated annual value of €702M.  

 Existing quantitative data on seal depredation to catch or damage to gear are over 10 
years old and predate the ban on driftnet fisheries in 2006.  

 General increase in seal damage noted in both inshore and offshore fisheries since 
driftnet ban. 

 No evidence for operational interactions with offshore trawl fisheries, but possible 
biological interactions unquantified. 

 Qualitative data suggests that tangle and gill netting operations are most severely 
affected by seal / fisheries interactions, with pollack, angler fish, hake, turbot, plaice 
and cod and being the most affected fisheries. 

 Inland salmon fisheries show great geographical variation in interactions with seals; 
damage rates on line-caught salmon vary from <1% in the Shannon estuary to 40% 
in the Moy estuary. 

 Aquaculture installations experience varying levels of seal-associated damage and 
loss, with as much as 20% (or €600,000) annually at a single site. 

 Of the commercial species that seals predate on in Irish waters, only in the case of 
whiting are there accepted assessments of stock status for all the main Irish fishery 
areas. 

2.1. Introduction  
 
The waters around Ireland contain some of the most productive fishing grounds in the EU. 
Fish and shellfish are landed at five major harbours in Ireland (Killybegs, Castletownbere, 
Howth, Rossaveal, and Dunmore East), 40 secondary ports (each with landings exceeding 
€1m) and an additional 80 small locations (with recorded landings). In terms of volume, the 
bulk of landings is comprised of pelagic species (herring, mackerel and horse mackerel), 
valued at €56.3 million in 2005. Landings of shellfish amounted to €55.3 million, while 
whitefish amounted to €51.9 million for the same period (Cawley et al., 2006).  
 
Aquaculture activities are located around the Irish coast with particular concentrations in 
Donegal, Connemara, West Cork, Waterford, Wexford and Carlingford Lough. The sector 
includes the farming of finfish species such as salmon and trout, Arctic char and perch, and 
shellfish species such as mussels and oysters. Clams scallops, abalone and sea urchins are 
also farmed. There are around 80 mussel farms concentrated in the southwest and west, as 
well as a substantial bottom-mussel fishery. Somewhere in the region of 150 Pacific oyster 
operations are located primarily in Wexford, Waterford, Cork, Mayo and Donegal. The value 
of aquaculture industry outputs reached almost €100 million in 2005, with the shellfish 
sector valued at €44.6 million, and the finfish sector valued at €55 million (Cawley et al., 
2006). 
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The primary stakeholders in the industry include fishermen, fish farmers, processors, policy 
makers/regulators, industry representative organisations such as the Federation of Irish 
Fishermen (FIF), the Irish Naval Service and relevant State Research and Development 
Agencies. Further services within the seafood industry, such as primary and secondary 
processing, marketing, and ancillary industry such as net-making and vessel repair, are all 
important stakeholders in Irish fisheries. 

2.2. Main fisheries affected - fishing gear and catches   

2.2.1. Inshore fisheries  
 
Previous data gathered in Ireland suggested that grey seal interactions with commercial 
fisheries are most significant in inshore (< 12 nautical miles from shore) static-net (or 
passive) fisheries (e.g. gill, tangle and drift-nets) (McCarthy, 1985; Collins et al., 1993; BIM, 
1997; Kiely et al., 2000). The same is likely to be true for the harbour seal considering its 
inshore distribution. However, there is no direct evidence for this as most of the studies on 
seal and fishery interactions in Ireland have focused on grey seals.  
 
Since previous studies date back 10 years or more, it is unclear to what extent seal and 
fishery interactions have changed following the driftnet ban in Ireland in 2006. A 
questionnaire distributed to the FIF for the purpose of this briefing note provides a 
qualitative assessment of the current situation (see Table 3 for summary). Most responses 
indicated that levels of seal damage to catches had increased following the driftnet ban in 
2006, suggesting displacement of seal interactions from salmon to other fisheries. Overall, 
the main inshore fisheries affected by operational damage to gear and catch by seals are 
pollack, angler fish, cod, and turbot with the spring fishing season identified as having the 
greatest operational interactions across inshore fisheries. In the southwest, gill nets and 
tangle nets are considered to have the highest degree of operational interactions with seals, 
with the majority of damage to gear and catches occurring in the spring and winter fishing 
seasons. Pollack, angler fish, and cod were considered to be the fisheries most impacted. In 
the west interactions occur year-round, but are more pronounced in the autumn and winter 
months. The main inshore species affected are, in order of importance, pollack, angler fish, 
turbot and plaice, but this is probably a reflection of the target species for fishermen. In the 
northwest, the tangle net fishery is perceived as having the greatest operational interaction 
with seals followed by line fisheries, with trawlers being perceived to have the lowest level of 
operational interactions with seals. Cod, pollack, angler fish and turbot were identified as the 
fish species most affected, although regional differences in the relative importance of seal 
interactions with each fish species occurred which may again reflect differences in target 
species for individual fishermen.  In the south and east of Ireland, gillnets and tangle nets 
are the gear types most affected by seals with the main fish species affected, in order of 
importance, being pollack, hake, cod, angler fish and turbot. Most seal damage occurs from 
summer through to winter for the pollack fishery and the winter-spring period for the cod 
fishery. During the months of April and May, the tangle net fishery in the south and east 
reports that landings of saleable angler fish are significantly reduced due to seal 
depredation. 
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2.2.2. Offshore fisheries   
 
Much of the offshore fishing effort (>12nm) in Irish waters is conducted by otter and beam 
trawlers as part of the whitefish demersal fishery, and include a high proportion of non-Irish 
vessels under the EU Common Fisheries Policy (CFP). It is likely that interactions between 
seals and this sector of the fishery occur at the biological rather than operational level in the 
form of competition for resources. Quantifying this level of interaction requires detailed 
information on seal diet composition, population size, energy requirements and the energy 
content of prey, data which is lacking in an Irish context. However, quantifying competition 
by simply comparing predator consumption and fisheries catches is likely to be misleading as 
spatial partitioning may mean that seals and fisheries are not actually depleting the same 
local stocks (e.g. Matthiopoulos et al., 2008). Recent studies in Ireland using tracking 
technologies demonstrated a significantly low rate of spatial overlap between a tagged 
sample of grey seals and a significant part of the offshore fishery (vessels >15m length 
equipped with VMS systems) in Irish waters in 2009, suggesting that direct competition 
between grey seals and largely trawl fisheries for the resource, at least in the offshore 
waters off the west coast of Ireland, may be less than expected (Cronin, unpublished data). 
However, it is possible that this may affect fisheries by removing pre-recruits. Moreover the 
sample of seals tagged was small (n=8) and therefore it is impossible to make inferences at 
the population level based on these data. 
 
Gill-netting vessels also operate in offshore waters, particularly to the southwest of Dingle 
and in the Celtic Sea (Gerritsen, MI, pers comm.). Respondents from the FIF identified 
offshore gill and tangle net fisheries as having greatest operational interactions with seals, 
and noted an increase in seal damage since the driftnetting ban in 2006. Angler fish, hake 
and turbot were generally identified as the main fisheries impacted by operational 
interactions. In the southwest, the greatest interactions occurred over the winter and spring, 
while in the west, interaction is principally with gillnetters targeting Hake, a fishery that is 
concentrated in spring, summer, and autumn. The geographic spread of seals is perceived 
by the industry to have increased with sightings occurring much further offshore on a 
sporadic basis. In the northwest, greatest interactions in the offshore fishery were reported 
across the spring, summer and autumn seasons, again associated with the hake, angler fish 
and turbot fishery. In the south and east of Ireland, hake and angler fish are identified as 
the fisheries most affected by seals, with greatest damage reported for winter and spring 
seasons.  
 
Respondents noted an increasing tendency to fish further offshore in order to avoid seals in 
inshore areas. Other mitigation measures taken by industry to minimize damage include 
reduced net soak time, relocation of effort several miles following seal depredation incident, 
relocate gear more frequently, avoiding fishing near major seal haul-out sites (Table 3). 
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Table 3: Feedback from FIF questionnaire on fisheries most affected by seals 

AREA 
GEAR TYPE 

MOST 
AFFECTED 

INSHORE 
SPECIES 

MOST 
AFFECTED 

OFFSHOR
E SPECIES 

MOST 
AFFECTED 

SEASON 
MOST 

AFFECTED 

MITIGATION BY 
INDUSTRY TO 

MINIMIZE DAMAGE 

Southwest 
1. gillnets 
2. tangle nets 
3. lines 

1. Pollack 
2. Angler 
3. Cod 

1. Angler 
2. Hake 

winter-
spring 

1. Some areas unable to 
be fished. 
2. Nets left in water for 
short period of time. 
3. Relocate several miles 
following seal 
depredation 

West 1. gillnets 

1. Pollack 
2. Angler 
3. Turbot 
4. Plaice 

1. Hake 
2. Angler 

spring-
autumn 

1. Inshore gill-netting 
near seal colonies 
impractical due to 
damage. 
2. Relocate gear more 
frequently 

Northwest 
1. tangle nets 
2. lines 
3. trawls 

1. Pollack 
2. Angler 
3. Cod 
4. Turbot 

1. Angler  
2. Hake 
3. Turbot 

depends on 
target 
species 

Yes, no details provided 

South and 
East 

1. gillnets 
2. tangle nets 

1. Pollack 
2. Cod 
3. Angler 
4. Turbot 

1. Hake 
2. Angler 
3. Turbot 

April/May 
for Angler 

fish 

1. Fishery moving further 
offshore to avoid seals 
2. Relocate gear more 
frequently 

 
Source: Authors 

2.2.3. Salmon fishery 
 
Atlantic salmon is a commercially important fish species in Ireland. With the recent closure 
of the salmon drift net fishery in Irish waters (2006), depredation damage to net caught 
salmon is no longer a widespread issue. However, draft and snap net fisheries are 
operational in some estuaries considered to have sufficient stock for harvesting. Salmon are 
also taken on rod and line as the fish moves into, and up the natal river to spawn. 
Quantitative information on impacts of seals on this fishery in Ireland is not currently 
available. However feedback from a questionnaire distributed to Inland Fisheries Ireland 
(IFI) representatives for the purposes of this briefing note provided qualitative information 
on interactions between seals and salmon fisheries. In the short time frame for this study a 
full quantitative regional analysis of damage was not possible, but limited information 
compiled from 7 regions showed that seal damage to line and snap-net caught salmon 
varied geographically from less than 1% in the Shannon estuary to 40% in the Moy estuary 
(Table 4). Damage levels were reported to have increased since the 2006 drift netting ban in 
the Moy Estuary and Killary Harbour. However, damage levels were reported to have 
decreased in Galway Bay and the Shannon Estuary. When combined with the reported 
increase in damage levels sustained by the gill net and tangle net fisheries since the 
driftnetting ban (see section 2.2.1 and 2.2.2), this may suggest displacement of seal activity 
to alternative fisheries. Follow-up analysis to identify areas of high seal damage and 
implement case studies on mitigation measures in selected areas will be conducted with IFI. 
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Table 4: Feedback from IFI on seal/salmon interactions 

AREA LOCATION 
GEAR 
TYPE 

HARBOUR 
OR GREY 

SEAL? 

SEALS 
OBSERVED 
FEEDING 

ON 
SALMON? 

% 
SALMON 

WITH 
SEAL 

MARKS/ 
DAMAGE 

CHANGE 
IN 

DAMANGE 
LEVELS 
SINCE 
2006 

COMMENTS 

Southeast 
coast 

Tidal river 
Nore, 

Waterford 
Estuary 

snap 
nets/ 
line 

 

 no  no effect  

West 
coast 

Shannon 
Estuary 

line harbour yes 1% decreased 

Otters seen 
eating more 
salmon than 

seals 

West 
coast 

Killary 
Harbour/ 

Erriff 
Estuary 

line 
~50% 
grey 

yes 25-30% increased 
Also observed 
seals eating 

sea trout 

West 
coast 

Galway Bay line 
Mostly 
grey 

yes 25% decreased  

West 
Coast 

West of 
Ireland 

line 
~60% 
grey 

yes very low unknown  

Northwest 
coast 

Gweebarra/ 
Loughross 
More bay 

draft 
net 

Mostly 
harbour 
seals in 

estuaries 

yes 2-3% unknown 

Seals feed 
more on 
migrating 

smolts 

Northwest 
coast 

Donegal 
coast 

line 
~50% 
grey 

yes 40% increased 

Also observed 
seals eating 

pollack & 
wrasse 

Northwest 
coast 

Moy 
Estuary, 

Ballinatown 

line 
 

almost all 
greys 

yes 40% increased  

Northwest 
coast 

Moy 
Estuary, 

Killala bay 

line 
 

 yes 20-30% increased 
Also observed 
seals eating 

sea trout 
 

Source: Authors 
 
Stakeholders attitudes to the perceived effects of seal predation on salmon stock recovery in 
Irish rivers and estuaries were found to vary widely (Brennan and Rodwell, 2008). In 
general however fishermen believe that there has been  a significant  increase in grey seal 
populations and that they are seriously impinging on salmon stocks (Wilkins et al., 1996). 
The greatest seasonal impact of seal predation is likely to be on spring sub-stocks (Butler et 
al., 2006).  

2.2.4. Aquaculture  
 
Aquaculture accounts for over 25% of the total value of Irish seafood, with production 
dominated by finfish (salmon and trout) and shellfish (mussels and oysters). There is no 
information on the level of interactions between shellfish aquaculture installations and seals, 
although this is presumed low as shellfish species do not feature heavily in the diet of seals 
in Ireland. In terms of production, the main finfish farms are located along the western 
seaboard in Donegal, Connemara and Bantry/Castletownbere. All of these areas contain 
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important seal breeding and moulting sites (See section 1.3). There has been no assessment 
of the impact of seals on aquaculture in Ireland, although qualitative information from finfish 
farms suggests that all farms experience some level of seal damage to stock and gear. While 
unquantified, qualitative estimates of losses amount to around 20% of harvest, with 
additional economic loss due to damage to nets and cages at installations (see section 
2.6.1). 
 
Recommendations: 
 Design and implement a seal/salmon interaction study at key sites around the country in 

conjunction with IFI to quantify the scale of seal/salmon interactions, and investigate 
appropriate mitigation measures  

 Dedicated study to address biological (competition) interaction between seals and 
fisheries, requiring detailed information on seal diet composition, population size, energy 
requirements and the energy content of prey 

 Telemetry studies at key sites identified as having high seal/fisheries interactions to 
investigate spatial overlap between seals and selected components of fisheries and 
aquaculture 

 Onboard observers to quantify levels of damage to catch and fishing gear, especially in 
the tangle and gill-netting fisheries 

 A comprehensive assessment of the seal interactions with aquaculture installations 
 

2.3. Proportion of commercial species affected by seals  

 
According to the Irish Department of Marine & Natural Resources, 73 species were landed for 
sale in 1997, providing some economic gain to the industry, and thereby representing 
commercially fished species (BIM, 1999). Of the 73 species, 30 have been found in the diet 
of harbour and grey seals (based on diet and depredation studies; see Annex 1). This means 
that approximately 41% of commercial species feature in the diet of seals to some degree. 
Commercial species most commonly found in seal diet include haddock, pollack, saithe, 
whiting, blue whiting, hake, sole, ling, and squid. The diet studies to date indicate that 
commercial species, apart from whiting, plaice and sole, do not feature significantly in the 
diet and where commercial species do occur, both seal species generally take relatively 
small numbers, predominantly juveniles or fish below minimum landing sizes. However 
feedback from industry suggests the diet studies do not provide a representative or realistic 
account of the diet and other valuable commercial species predated by seals in Ireland 
include cod, angler fish, pollack, salmon and turbot.  

2.4. State of the stock and ICES advice 

2.4.1. Introduction 
 
The following synopsis is based on the list of commercially exploited fish species that are 
also known to be taken by seals based on diet information presented in Section 1.4, and 
from reported seal depredation from nets, detailed in Section 2.6.  
 
The state of each stock is based where possible on the 2010 assessments carried out by 
ICES http://www.ices.dk, with the exception of salmon, which is assessed on a river-by-river 
basis by the Standing Scientific Committee. Where possible the state of the stock 
information is based on ICES analytical assessments using landings and survey data. For 
some stocks the data were insufficient to support such an assessment, and we have 
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reported landings and trends in landings, along with a subjective evaluation of the stock 
status. It is important to remember that these data are usually landings as reported officially 
and not catch. Stock status is reported as Spawning Stock Biomass (SSB), and as Fishing 
Mortality, usually abbreviated as F.  
 
In 2010 ICES started providing advice based on the concept of Maximum Sustainable Yield 
(MSY), and unless otherwise stated, we have presented that advice here. Previously, ICES 
presented advice in terms of the Precautionary Approach. Both types of advice generally use 
reference levels of SSB and F to frame that advice. One would want a stock to have an SSB 
above a certain reference level, and to have fishing mortality below a certain reference level. 
We have used a number of reference points to describe the state of the stocks: 
 

 Bpa - SSB level above which the stock should be maintained to ensure a low risk to 
recruitment impairment 

 Blim - limit of the SSB, below which recruitment is impaired or the dynamics of the 
stock are unknown. 

 Flim - The limit fishing mortality. Flim should be avoided with high probability because 
it is associated with unknown stock dynamics or stock collapse. 

 Fmsy - The fishing mortality rate, which, if applied constantly, would result in 
Maximum Sustainable Yield (MSY). The largest annual catch that may be taken from 
a stock continuously without affecting the catch of future years; a constant long-term 
MSY is not a reality in most fisheries, where stock sizes vary with the strength of year 
classes moving through the fishery. For practical purposes, the European Commission 
is likely to use the proxy of F0.1, which approximates to Fmsy. 

 Fpa - Precautionary reference point designed to ensure that there is a high probability 
that Flim will be avoided and that spawning stock biomass will remain above the 
threshold (Bpa) 

 
Advice is usually presented in terms of a catch in tonnes that is compatible with Fmsy. It may 
also be expressed in terms of effort, catch or discard limitations, especially where there is no 
analytical assessment. A summary of the information available is given below in Table 5. 
 
Seven species (cod, whiting, hake, anglerfish, pollack, turbot, and salmon) have been 
identified as key for seal/fishery interactions. However, there are considerable problems in 
relating seal and human exploitation of these species. Two of these species, turbot and 
pollack, do not have any assessment, and there is no management advice for turbot. 
Accepted assessments for cod are only available for the Irish Sea, and west of Scotland, but 
not for the Celtic Sea and the western parts of Ireland. In several cases, e.g. angler fish and 
hake, the management units are very much larger than the likely foraging ranges for the 
seals, covering as they do waters down into the Bay of Biscay, and into the North Sea. One 
possible approach would be to use survey data to partition stock abundance to appropriate 
areas to relate to seal foraging, but to date, this has not been explored. Only in the case of 
whiting do we have accepted assessments for all the main Irish fishery areas. It is important 
that we should have access to accepted and accurate assessments for the main seal diet 
species to allow us to quantify the interaction/resource competition. However, this is a major 
issue for all aspects of fishery management, and is the focus of much work within the fishery 
research institutes. The key problems lie in the reliability of landings and discard data, but 
also include issues relating to aging and stock identity. Salmon in Irish waters is managed 
on a river basis, and it is therefore impossible to give a single overview.  
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Table 5: Stock assessment and ICES advice for commercial fish species found in the diet of seals 

SPECIES AREA ASSESSMENT SSB B F 
DISCARD 

RATES 
LANDINGS ADVICE 

West of 
Scotland 

extremely low     50% 488t (2009) 
lowest possible catch 
and reduce discard 

Irish Sea extremely low    93% 101t (2009) 
lowest possible catch 
and reduce discard 

Whiting 

Celtic Sea low, increasing     30-60%   
no increase in effort 
and reduce discards 

Celtic Sea 
low, fished 

unsustainably 
1128t Blim 1100t 

F 0.41 
Fmsy 0.19 

30-70% 463t (2010) catch <390t 

Irish Sea good >3100t Bpa 3100t 
F 0.06 

Fpa 0.45 
up to 80%  

consistent effort with 
no increase in catches 

Southest of 
Ireland 

declining     110t (2009) reduce catches 

Plaice 

West of 
Ireland 

declining     20t (2009) reduce catches 

Celtic Sea 
god, fished 
sustainably 

4420t Bpa 2200t 
F 0.194 
Fpa 0.37 

low 790t catch less than 1400t 

Irish Sea 
low, fished 
sustainably 

1422t 
Blim  

2200t 
F 0.28 
Fpa 0.3 

low 324t catch less than 240t 

Southest of 
Ireland 

declining     140t (2009) reduce catches 

Sole 

West of 
Ireland 

declining       30-40t (2009) reduce catches 

Celtic Sea 
good, fished 
sustainably 

74,804t 
Bpa 

44,000t 
F 0.07 

Fmsy 0.25 
low 5745t catch < 16,800t 

Irish Sea 
increasing since 
2002 from low 

   minimal 4500t catch < 4,800t Herring 

NW of 
Ireland 

low     2745t no fishing 

 
Pollack 
 

West of 
Scotland 

and Rockall 

not an assessed 
species 

        reduction of 15% 
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DISCARD 
SPECIES AREA ASSESSMENT SSB B F LANDINGS ADVICE 

RATES 
Pollack West of 

Ireland and 
Celtic Sea 

not an assessed 
species 

        reduction of 15% 

West of 
Scotland 

collapsed 6227t 
Blim 

14,000t 
unknown ~1400t 222t (2009) zero catch 

Irish Sea collapsed 1192t Blim 6000t 
F 1.4 

Flim 1.0 
 468t (2009) zero catch 

Celtic Sea No assessment     
3000t,  

stable since 2004 
catch and effort 
reduction 

Cod 

West of 
Ireland 

No assessment     28t TAC 4023t 

Ling 

West of 
Scotland, 
Irish Sea, 
Celtic Sea 

No assessment       2600t (2009) 
constrain catches to 
recent average 

West of 
Scotland 

reduced 
reproductive 

capacity, fished 
sustainably 

13,377t 
Blim 

23,000t 
F 0.3 

Fmsy 0.3 
40% 4500t (2008) catches < 1500t 

Irish Sea 
sharp decrease 

since 2008 
    800t 

decrease effort and 
discard rates 

Haddock 

Celtic Sea 
increasing since 

2005 
   40% 10,000t (2009) 

no increased effort and 
reduced discard rates 

Hake 

North Sea, 
western 
Bay of 
Biscay 

increase since 
1998 

   
declining 

since 1990 
7% 48,000t (2008) catch < 44,800t 

Saithe 
North Sea 
& West of 
Scotland 

good, fished 
sustainably 

250kt Bpa 200kt 
F 0.3 

Fmsy 0.3 
small 112kt catch < 103kt 
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SPECIES AREA ASSESSMENT SSB B F 
DISCARD 

RATES 
LANDINGS ADVICE 

Irish/Celtic 
Sea 

increasing      
25kt L.piscatorius 
7.6kt L.budegassa 
 stable since 2004  

catches consistent with 
no increase in effort 

Angler fish 
(2 species) 

West of 
Scotland 

recent slight 
decline 

    
3,178t (Irish 

landings ~300t) 
catch effort reduction 

Turbot  no assessment      no advice 

Salmon 
Inland 
rivers/ 

Estuaries 

58 stocks with  
surplus, 81 

stocks below 
conservation 

limits 

        
constrain to rivers with 
harvestable surplus 

Blim limit of SSB below which recruitment is impaired; Bpa SSB level above which the stock should be maintained; Fmsy mortality rate which would result in 
Maximum Sustainable Yield; Flim the limit fishing mortality; Fpa precautionary reference point designed to ensure SSB will remain above Bpa 

 
Source: ICES http://www.ices.dk 
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However, diet studies indicate seals preying on small size classes, particularly along the west 
coast, and are likely to be preying on salmon from aquaculture installations. 
 
In most cases, and for the key species, assessments are based on landings rather than 
catches. In terms of understanding the relationship between seal and commercial 
exploitation, it is important to consider all commercial removals including discards. This is 
not a unique problem to seal/fishery interactions, and there are good reasons to include ALL 
removals in assessments, but to date, this has not been done, and may limit our ability to 
understand the relative impacts of seals and commercial fishing, and their inter-
relationships. 
 
In terms of exploitation and the state of the stocks, the seven key species present a mixed 
picture. Cod, whiting, and salmon are generally in a poor state around Ireland, with 
exceptions in a few areas, e.g. whiting in the Irish Sea, so both the seals and commercial 
fishing are exploiting depleted stocks. Hake and angler fish can be considered as being in a 
better stock status and so probably present fewer issues in terms of resource competition. 
One caveat to that conclusion is that angler fish are generally seen as being slow growing, 
late maturing and of low fecundity, and as such, would be considered as more vulnerable to 
exploitation than faster growing species such as cod. Angler fish were commonly indicated 
as being taken from nets by seals (see Table 3).  
 
One key to understanding the interactions between seals and the dynamics of their main 
prey would be to model the food web interactions in the fish community, including seal and 
fish diet as well as commercial exploitation. A standard approach to this would be to use 
software such as Ecopath with Ecosim (Pauly et al., 2000). However, a core data 
requirement for such models is diet data for the main species. Some recent, though sparse, 
diet data are available for seals (see section 1.4), but very little recent diet data are 
available for the fish species. Given the major shifts in community structure in recent years 
as a result of fishing as well as climate change, this is a major problem for carrying out 
appropriate food web modelling to evaluate seal and fishery interactions 

2.5. Behaviour with regard to fishing gear 

2.5.1. Fisheries bycatch 
 
Certainly bycatch of seals may be seen as evidence for behaviour associated with fishing 
gear, although there is no up-to-date quantitative data on bycatch rates of seals in Irish 
fisheries. Substantial (although not quantified) bycatch of seals, particularly juvenile seals 
has been previously reported in tangle net fisheries along the south coast (Rogan et al., 
2001; Rogan and Ó Cadhla, 2003). Berrow et al (1998) reported adult seal bycatch in the 
winter herring fishery along the south coast of Ireland averaging 0.05 seals caught per tow, 
which extrapolated to 60 seals removed in one year. The vast majority of by-caught seals in 
Irish waters appear to be juveniles. Of 51 seals caught in the Mayo gill-net fishery for cod 
between 1994 and 1996, 50 were immature, with no overall sex-difference in bycatch 
frequency (BIM, 1997). Bycatch of grey seals in their first year, tagged on the west of 
Ireland were reported by fishermen between 1997-1999, representing between 12.5% 
(1997) and 1.6% (1999) of tagged animals. All were caught in tangle net fisheries, with the 
low bycatch rate in 1999 attributed to bad weather severely curtailing the North Mayo spring 
tangle net fishery for cod (BIM, 2001). The disproportionate number of juvenile seals caught 
in nets may reflect higher levels of curiosity towards strange objects and playful behaviour in 
young animals. However, it may also reflect lesser physical strength to escape from fishing 
gear, and less well developed physiological diving responses in young seals compared to 
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adults. However, Kiely et al (2000) caution that the number of by-caught grey seals (n=18, 
mostly juveniles) recovered from the hauled nets in the tangle-net fishery for angler fish in 
the Eastern Celtic Sea in 1997-98 should not be considered representative of the total 
bycatch in this fishery. Anecdotal evidence suggests that adult seals may be too heavy to be 
held in the nets when they are being hauled (Kiely et al., 2000). If so this will misrepresent 
the actual by-catch rates as well as the demographic of the by-caught element of the seal 
population.   

2.5.2. Aquaculture 
 
Qualitative feedback from the industry indicates buoys associated with shellfish aquaculture 
such as mussel lines are being used as haulouts for seals, and that these seals show little 
fear of humans when sampling operations are taking place. Although there is no net 
negative impact on the fishery, the provision of additional haulout sites may be seen as a 
positive effect on the seal populations in the area. Within Bantry bay, both grey and harbour 
seals are commonly sighted around salmon cages, and are more commonly observed in the 
mornings after periods where the cages have been unattended (J. Maguire, pers comm). 
Both seal species are also regarded as a particular problem at fish farms along the west 
coast in relation to taking fish from cages, damaging nets, and stressing caged fish (J. 
Power, Marine Harvest, pers comm). Seal depredation of stocks, and damage to gear occur 
frequently, and are addressed further in Section 2.6.  
 
Recommendations: 
 Dedicated seal bycatch study involving industry cooperation. Suggest this is piloted in 

one area e.g. southwest Ireland. Fishermen to land preferably or at least record all by-
caught seals over a defined period of time. Effort to ensure adequate temporal and 
spatial coverage, targeting a representative sample of the fishery/ gear/boat size.  

 Survey of aquaculture installations, and development of case studies to assess patterns 
in seal behaviour around installations, including possible telemetry studies. 

2.6. Estimated damage and losses to catch and gear 

2.6.1. Damage and losses to catch  
 
No recent estimates of losses to catch are available for Irish waters, with the most recent 
data being over 10 years old (see summary Table 6). Previous studies in Irish waters 
showed that salmon gill net fisheries were particularly affected by seals, with the majority of 
damage attributed to common seals (McCarthy 1985). More recent qualitative data from IFI 
indicate that there are large regional differences in percentage damage to line caught 
salmon. Estimates given were <1% in the Shannon estuary, 25% in Galway Bay, and 
between 20% and 40% within the Moy estuary (Section 2.2, Table 4). 
 
In the inshore angler fish tangle net fishery, (Collins et al., 1993) found 30% of angler fish 
landed between April and August 1992, and 23.5% of fish landed in April-Aug 1993, were 
damaged in a manner consistent with seal predation. However, a later study recorded a 
damage estimate of approximately 10% of the overall catch in 1998 (Kiely et al., 2000). The 
difference may be due to the earlier study relying on second-hand data from fishermen. 
Additional data from one vessel owner for 1996–97 showed that seal-related damage may 
be highly seasonal, and that the period of greatest catch may coincide with relatively low 
levels of damage (Kiely et al., 2000). Although there were too few samples to draw any 
conclusions as to overall losses, Arnett and Whelan (2002) reported a sample of 68 
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damaged angler fish €519.37 (or a mean value of damaged fish per boat trip of €173.12) in 
the North Mayo tanglenet fishery. 
 
Table 6: Summary of seal depredation studies conducted in Ireland 1979-1999 

PERIOD FISHERY LOCATION 
ESTIMATED 

DAMAGE 
TO CATCH 

ESTIMATED 
€€ LOSS 

METHOD REFERENCE 

1979-
1981 

Salmon 
gill net 

Galway 
 
Sligo 

18.5% 1979 
44.5% 1981 
7.5% 1980 
9.8% 1981 

  (McCarthy, 
1985) 

1980 Salmon Kenmare 
Galway 
Donegal 
Mayo 

0% 
0.66% 
0.78% 
1.2% 

 Damaged 
salmon 
landed for 
sale 

(Anonymous
, 1980) 

1980 Salmon 
gillnet 

Sligo 16.8%  Observed 
damage 
during 2 
week study 

(Anonymous
, 1980) 

1981 Salmon Galway 25.7-44.5%  Indirect 
inspection 
of catches 

(Anonymous
, 1981) 

1998-
1999 

Salmon Kilalla 
Mayo 

1.7% 
2.9% 

 Observers 
Direct & 
indirect 
inspection  

(BIM, 2001) 

1992-
1993 

Angler 
fish 
tangle 
nets 

Cork 30%  Indirect 
estimates 
from 
fishermen 

(Collins et 
al., 1993) 

1998 Angler 
fish 

Cork 10%  Onboard 
observers 
(direct) 

(Kiely et al., 
2000) 

1999 Angler 
fish 

Mayo 68 damaged 
fish on 3 
occasions 

€519  
(€50/ boat/ 
month) 

Observed 
damage to 
landed fish  

(Arnett  and 
Whelan, 
2002) 

1994-
1996 

Cod Mayo 7% Cod 
16% Pollack 
21% Ling 

Cod 4.4t; 
Pollack 4t; 
Ling 1.5t 

Indirect % 
damaged 
fish by 
estimated 
weight 

(BIM, 1997) 

1996 Hake Dingle 2.9% Cod 
4.2% 
Haddock 
4.3% Hake 
9.7% Ling 
7-10% 
Pollack  

 Direct 
estimate % 
damaged 
fish 

(BIM, 1997) 

1995 Hake Dingle 3.8% Cod 
4.2% Pollack 
4.7% Hake 
7.5% Ling 

Cod 0.72t; 
Pollack 2.2t; 
Ling 0.64t; 
Hake 3.6t 

Indirect % 
damaged 
fish by  
estimated 
weight 

(BIM, 1997) 
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Estimates of damage to fish attributed to grey seals in the 1996 Dingle hake fishery were 
4.1% using onboard observers, and 7.7% using an indirect method of landing damaged fish 
ashore for assessment. In the Mayo spring cod fishery, indirect estimates of seal damage to 
fish were 10% over the 1994-1996 period. A far higher incidence of scavenger damage 
(20%) was noted using the direct assessment (BIM, 1997). No quantitative data on damage 
rates to catches are available from 1996 onwards, although qualitative feedback from 
industry suggests that closure of the salmon drift-net fishery has displaced seal attacks to 
other fisheries. Representatives from industry in the southwest (ISWFPO) have estimated 
damage to landings of 20-30% across the various fisheries for pollack, angler fish, cod, 
hake, and ling. In the west, the offshore hake gillnet fishery now has no effective Angler fish 
bycatch as the ‘seals take the Angler fish’ (S. Radford, IS&EFPO, pers. comm.).  
 
Qualitative information gathered from the aquaculture industry suggests that seal 
depredation on farmed salmon is resulting in significant losses to the industry. In the Bantry 
Bay region, seals were estimated to have taken 100t of fish, equating to approximately 20% 
of the harvest, or €600,000 loss of revenue in 2009 (J. Maguire,  Murphys Irish Seafoods, 
pers. comm.). Installations along the western seaboard were estimated to have lost 5t of 
salmon at a cost of €30,000 due to seal predation at each site. The potential harvest value 
of this fish if it had grown to marketable size would have therefore been €60,000 per site. 
Loss of revenue to the aquaculture industry also occurs in terms of stress to caged fish; seal 
attacks on the netting of pens results in a reduction in fish feeding and subsequent reduced 
growth (J. Power, Marine Harvest, pers. comm.). 
 
Overall the lack of up to date quantitative information on damage and losses to catch 
represents a clear gap in our understanding of the level of interaction between seals and 
fisheries in Irish waters. There is therefore a clear need for research to quantify the level of 
seal depredation and associated cost to all sectors of the Irish fishing industry. 

2.6.2. Damage to gear 
 
Both grey and harbour seals have been reported to damage salmon nets in Irish and British 
waters (Rae, 1960; Bonner, 1972; McCarthy, 1985). However, the introduction of synthetic 
fibre nets has lead to a marked decrease in the number of salmon nets damaged by seals in 
UK waters (Parrish and Shearer, 1977; Harwood and Greenwood, 1985). Furthermore, a ban 
on driftnetting for salmon was introduced in Ireland in 2006, and due to low stock, very few 
draft net fisheries operate. 
 
Qualitative feedback from FIF representatives has highlighted industry concern over gear 
damage associated with seal interactions. Testimony suggests that nets can be damaged 
during the process of seals removing fish from the nets, with gear damage being a particular 
issue for inshore gillnets in autumn and winter. Potting is beginning to be affected, 
particularly as seals adapt to attack bait fish in pots, and it is also claimed that some seals 
are able to unhook D-pots to get at the bait inside. FIF feedback also indicates that inshore 
trawlers have been finding damage to cod-ends from seals attempting to predate fish in the 
cod-ends in recent years. In order to avoid gear damage, fishermen report the need to move 
further offshore in the south and east, and that fishing can no longer take place in certain 
areas to the west because of seal damage. Fishermen are also moving their gear more often 
to minimise damage (See Section 2.2, Table 3). 
 
Feedback from the aquaculture industry indicates that seal damage to salmon cages is 
experienced throughout the industry, although the frequency, levels of damage and cost of 
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repair are unquantified. It is clear that a dedicated study to provide such information is 
urgently required. 
 
Recommendations : 
 Implement observer-based program to assess levels of seal damage to catches and gear 

in conjunction with dedicated bycatch study. Potentially piloted in southwest Ireland and 
then extended nationwide. Effort should be made to ensure adequate temporal and 
spatial coverage, targeting a representative sample of the fishery/ gear/boat size.  

 Conduct national scale survey of salmon farms to quantify level of damage to gear and 
stock 

 

2.7. Predator control measures and effectiveness 
 
Permissions under Section 42 of the Wildlife Act to control by scaring or killing seals may be 
issued by the NPWS to control damage to fishing gear and fish stocks. Permissions are given 
where economic damage has occurred or is likely to occur as set out in the Wildlife Act 1976. 
The onus is on the applicant to demonstrate that the damage has occurred or is likely to 
occur. Permissions to kill are only envisaged when protective nets and all reasonable non 
destructive methods have been considered and rejected as unsuitable. In general, 
permissions only operate for individual seals at the location of the damage,  normally issued 
to nominated fishermen or aquaculturists for individual problem seals and conditions 
attached with regard to type of firearms, disposal of carcass etc. (Duggan, 2003). Illegal 
killing of individual seals at fishing gear occurs although there is no quantitative data 
available on this (D. Lyons NPWS, pers. comm.). Illegal killing at breeding sites has also 
occurred e.g. illegal cull at Blasket Island grey seal breeding colony in 2004 where 
approximately 60 grey seals were killed, mostly newborn pups (NPWS, unpublished). 
 
In Ireland, the Irish Sea Fisheries Board (BIM) has encouraged, and has seen aquaculture 
installations operate a very humane approach in dealing with predators. All fish farms 
employ management practices such as net mending, changing nets frequently, and use of 
seal scarers and anti-predator nets, with effectiveness varying dependent on area (L. Collins, 
BIM pers. comm.). The use of underwater sonic devices which emit loud sounds with the aim 
of discouraging the seals from approaching are often used to mitigate the seal fisheries 
conflict, and are widely used in Scotland. These devices have numerous names, acoustic 
deterrent devices (ADD), acoustic harassment devices (AHD), seal scarers and pingers, but 
the use of ADD’s and ADH’s in some cases are used to refer to devices which give out 
different signal strength. (Graham et al., 2009). In Ireland seal scarers are used at salmon 
farms and reported to be effective against seals only in the short term. Seals soon became 
habituated to the devices, and are now perceived to act as attractants. Some installations 
have adopted a strategy of changing the frequency and tones of seal scarers, but the seals 
habituated (J. Power, Marine Harvest, pers. comm.). Shots fired into the air are considered 
an effective means of deterring seals, but only in the short term, with seals quickly returning 
to the area (J. Maguire, pers. comm.). 

Other approaches used elsewhere in the world to mitigate against seal damage include 
modifications to fishing gear, compensation for seal damage to fishing gear and state-
subsidized fishing gear insurance (e.g. Sweden, Finland). Modifications to fishing gear to 
make it ‘seal proof’ has the advantage of being a long-term solution that is non-lethal and 
may reduce seal bycatch (Konigson, 2007; Varjopuro, 2007). However, the effectiveness of 
gear modification will vary with fishery and target species. 
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Recommendations:  
 Conduct a review of seal control measures used internationally, and implement case 

study to test their effectiveness in the Irish context 
 Investigate viability of State-subsidized fishing gear insurance and damage 

compensation  
 Review management strategies adopted in other jurisdictions (e.g. Moray Firth) to 

assess suitability for implementation in an Irish context 
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3. DATA GAPS/RECOMMENDATIONS 
 
Seal/fisheries interactions can occur at the biological (competition for shared resource) or 
operational (resulting in economic losses to the fishing and aquaculture industries) level. 
There seems to be enough anecdotal evidence to suggest a major problem of interaction. 
Understanding the scale of the problem and potential resolution to the conflict requires 
detailed knowledge of both the seal species, and the fisheries affected. It is very strongly felt 
by the fishing industry that some means of control of seals has to be found and that 
numbers and impacts of seals have greatly increased in recent years (FIF feedback). 

3.1. Biological Interactions 
 
Estimates of fish consumption by seals require detailed knowledge of population size and 
distribution, energy requirements, diet composition, and energy content of prey, with large 
potential errors associated with uncertainty in any of the parameters. No estimates of fish 
consumption by seals have been made for Irish waters, and cannot be made with existing 
data on seal diet as this is largely outdated and limited in spatial coverage. Population 
estimates for harbour seals are minimum population estimates, and require further 
information on haulout behaviour to account for the ‘missing proportion’ of the population at 
sea during counts and to also account for covariate influenced variability in counts, to 
improve accuracy of abundance estimates. Both harbour and grey seal population estimates 
are out of date, and there are clear indications of significant increases in grey seal pup 
production at key colonies. Pope and Holmes (2008) demonstrated that the absolute effect 
of seals on cod stocks is uncertain so long as the absolute number of seals is uncertain. They 
also highlighted the importance of having diet data from more than one period when 
estimating fish consumption. 
 
Evidence to date suggests that seals in Irish waters are largely opportunistic, feeding on 
seasonally and geographically abundant prey. The data available show that commercial 
species, apart from whiting, plaice and sole, do not feature significantly in the diet, and 
where they do occur, both seal species generally take relatively small numbers, and smaller 
size classes of commercial species. However, the industry feedback suggests this does not 
provide a realistic assessment of the situation. Furthermore, making inferences on 
population-level consumption of fish from a few colonies sampled across a staggered period 
of time will lead to large errors in estimates. Robust estimates of fish consumption by grey 
seals have only been possible in the data-rich North Sea and Scotland, where studies have 
demonstrated that consumption of commercially exploited fish species by seals has 
increased since 1985, resulting from changes in diet composition and an increase in fish 
consumption driven by an increase in numbers, and declines in most fish stocks.  
 
The information available on stock status of the commercial species known to feature in seal 
diet in Ireland is also uncertain. Simple comparisons between estimates of prey consumption 
by seals and very uncertain estimates of fish stock size do not allow an accurate assessment 
of the impact of seals on fish stocks and fisheries. This cannot be inferred without 
information on rate of production of the stock and estimates of other sources of mortality 
including the predation rates of other predators and fisheries (SCOS, 2006) 
 
Regardless of our inability to provide estimates of fish consumption by seals in Irish waters,  
the situation is likely to be very different from Scotland, based on the much smaller 
populations of both species of seals in Ireland compared to the UK. The Irish grey seal 
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population is less than 5% of the UK grey seal population, and the Irish harbour seal 
population only 15% of the UK harbour seal population. While it is likely that grey seals from 
Scottish haul-out sites are feeding in Irish waters and contributing to biomass removal of 
commercial species (and vice versa), telemetry data suggests the majority of the UK grey 
seal population use areas within a 35km zone of coastal haulout locations (Matthiopoulos et 
al., 2004). Recent advances in stable isotope analysis provide a mechanism for potentially 
identifying the water masses that seals are foraging in, and providing information on diet 
across wider time scales than is possible with conventional scat analysis. This may help to 
quantify biomass removal from Irish waters by Scottish seals. However, the fact that grey 
seals move between jurisdictional boundaries raises complex ecological and governance 
questions about defining appropriate management units and strategies for these top 
predators. 
 
Updated population estimates and a comprehensive study of seal diet, incorporating 
information from stomachs of bycaught individuals and stable isotope analysis, is the only 
way to quantify the importance of commercial species in seal diet and achieve reliable 
estimates of fish consumption. Integrating this with reliable catch/stock data and spatially 
explicit information on seals’ foraging distribution (from telemetry studies) could provide 
robust estimates on potential biological interactions with fisheries, and quantify the impact 
of seals on these fisheries. 

3.2. Operational Interactions 
 
The removal of fish from nets and cages, and associated damage to fishing gear, is a major 
concern for the fishing industry. Existing data on seal damage to catches precedes the ban 
on drift-netting in Irish waters, and cessation of large scale salmon fishing which was 
severely affected by seals. The extent to which changes in fishing gear and practices have 
reduced damage levels, or resulted in displacement of seal foraging effort is unknown. 
Qualitative information from the industry has identified gill and tangle net fisheries as the 
most affected by seals, particularly in inshore waters. However, it should be noted that this 
is a preliminary analysis for the purpose of this briefing note and needs to be conducted in a 
more rigorous fashion. Feedback from IFI suggests that seal/salmon interactions vary 
geographically, with a wide range of damage levels reported. Finfish farming installations are 
increasingly being targeted by seals, and the industry have recorded significant losses due to 
seal depredation.  
 
Dedicated depredation studies performed by independent observers are required to quantify 
the level of seal-related damage to catches and gear in both inshore and offshore fisheries, 
as well as damage to gear and stocks at fish farms. Appropriately scaled case studies will be 
required to determine the proportion of the seal population interacting with fisheries; is this 
a widespread problem, or are there relatively few individuals specializing in removing fish 
from gear? Only with this information can appropriate mitigation measures in line with 
international best practice be developed. While there has historically been a reluctance of 
the industry to allow onboard observers, recent requirements for the fishing industry to 
implement Environmental Monitoring Systems (EMS) provides potential avenues to gather 
bycatch, depredation and fishing effort data. A pilot study in southwest Ireland is being 
formulated with industry support, where fishermen are asked to land/record all seal bycatch, 
and onboard observers record seal damage to catches. Success at the regional scale will 
provide opportunity to implement the study nationally. Additional studies are currently being 
planned by IFI to address the problem of seals and salmon fisheries interactions, while the 
aquaculture industry have expressed interest in undertaking depredation and mitigation 
studies to identify effective seal deterrent measures.  
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Overall, there is clearly a need for further research before the full extent of seal/fisheries 
interactions in Irish waters can be accurately quantified. Specific recommendations on 
research priorities based on the identified gaps in current knowledge are summarised in 
Table 7. It is acknowledged that it will take time to resource and implement such 
recommendations, however in the interim more immediate measures need to be put in place 
to manage the problem. It is suggested that a seal-fisheries management group be urgently 
established at national level with involvement from industry, state agencies responsible for 
managing the seals and fish stocks, and academic stakeholders. An immediate priority will 
be to conduct a comprehensive review of seal control measures used internationally, and 
implement case studies to test their effectiveness in the Irish context. The viability of state-
subsidized fishing gear insurance and damage compensation should also be investigated. 
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Table 7: Summary of key topics/data gaps and recommendations outlined in body of briefing note 
KEY TOPICS/DATA GAPS RECOMMENDATION OUTCOME 

Outdated population estimates 
Conduct national census for both seal species in the near 
future and repeat as frequently as possible  

Determination of national trends in seal abundance 

Questionable accuracy of harbour 
seal population estimates 

Undertake statistical modeling of haul-out data from 
telemetry studies  

Derive correction factor to improve abundance estimates  

Uncertainty of covariate effects on 
harbour seal population estimates 

Undertake statistical modeling of colony count data 
Understand influence of covariates on haul-out 
behaviour and improve accuracy of population estimates 

Questionable accuracy of grey seal 
population estimates 

Conduct onsite investigations of pup misclassification, 
time to moulting, and time to leaving breeding site 

Reduce uncertainty in grey seal pup production estimate 
models 

Limited at-sea foraging distribution Extend telemetry efforts beyond southwest Ireland 
Provide comprehensive data on foraging distribution at 
national level 

Limited information on seal diet 
Establish co-ordinated program to obtain a range-wide 
description of seal diet 

Provide comprehensive national data on diet and 
consumption of commercial species  

Bias in seal diet studies 
Supplement scat analysis with stomach samples from 
by-caught seals and molecular techniques 

Overcome main biases in existing diet studies 

Unquantified consumption of 
commercial fish species by seals 

Integrate seal diet and behaviour with detailed fisheries 
and fish population information 

Provide estimates of resource competition between seals 
and commercial fisheries  

Unquantified seal predation on 
salmon 

Design and implement a seal/salmon interaction study at 
key sites in conjunction with Inland Fisheries Ireland  

Quantification of seal/salmon interactions, to inform 
management strategy 

Unknown levels of seal depredation  
Implement a monitoring program to quantify levels of 
damage to catch and fishing gear, especially in the tangle 
and gill-netting fisheries involving on-board observers 

Quantification of seal/fisheries interactions, to inform 
and guide mitigation measures 

Unquantified seal bycatch 
Develop a dedicated seal bycatch study with industry 
support 

Quantification of seal bycatch to contribute to fisheries 
EMS 

Absence of effective practical 
mitigation measures 

Review of seal control measures used internationally, and 
implementation of case studies to test their effectiveness 
in Ireland 
Investigate viability of state-subsidized fishing gear 
insurance and damage compensation (e.g. Finland) 

Improved effectiveness of mitigation for  seal/fisheries 
interactions in Irish waters  
Reduce seal-induced economic loss to fisheries sector 

Lack of coordination and advice on 
mitigation at national level  

Establish seal-fisheries management group at national 
level 

Provide a platform for more effective stakeholder 
engagement 
Reduce economic loss to fisheries sector  

No existing management strategy 
for seal populations 

Review management strategies adopted in other 
jurisdictions 

Implementation of appropriate management for seal 
populations in Ireland 
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ANNEX  
 
Annex 1:  Species landed for sale in Ireland (inshore, offshore, and aquaculture) 

and occurring in the diet of harbour and grey seals 
 

COMMERCIAL 
SPECIES LANDED 

FOUND IN SEAL 
DIET? 

 COMMERCIAL 
SPECIES LANDED 

FOUND IN SEAL 
DIET? 

Brill yes  Turbot yes 
Capelin   Tusk  
Catfish   White Pollock yes 
Cod yes  Whiting yes 
Codling   Witch  yes 
Common Sole   Argentine  
Conger Eel yes  Blue Whiting  yes 
Dabs yes  Herring yes 
Flounder yes  Horse Mackerel yes 
Forkbeard  yes  Mackerel yes 
Greenland Halibut   Sprat  
Grenadier   Swordfish  
Gurnard  yes  Tuna  
Haddock yes  Blue Mussel  
Hake yes  Clam  
Halibut yes  Cockle  
John Dory   Crab claws  
Lemon Sole yes  Crawfish  
Ling yes  Edible Crab  
Megrim yes  Scallop  
Monkfish/Angler fish yes  Flat oyster  
Mullet   Gigas oyster  
Orange Roughy   Lobster  
Plaice yes  Nephrops  
Pollack yes  Octopus yes 
Pouting   Other  
Rabbit Fish   Palourdes  
Ray/Skate   Periwinkle  
Redfish   Queen scallop  
Saithe yes  Razor-Shell  
Salmon yes  Sea urchin  
Sand Sole   Shrimp  
Scabbard   Spider crab  
Scad yes  Squid yes 
Sea Bream   Velvet crab  
Shark   Whelk  
Dogfish yes    

 
Source: DoM&NR 1997 (landings); Anon 1980; Anon 1981; McCarthy 1985; Collins et al 1993; Wilson and Corpe 

1996; BIM 1997,2001; Kiely et al 2001; Arnett and Whelan 2001, 2003; Gilleran 2001; Wilson et al 2002; 
Kavanagh et al 2010; Gosch 2010 
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Annex 2:  Non-commercial species occurring in the diet of harbour and grey seals 

in Ireland  
 

NON-COMMERCIAL SPECIES  
FOUND IN SEAL DIET 

Hagfish/Lamprey  Solenette 
Skate  Sandeel 

Trisopterus species  Dragonet 
Rockling species  Bull rout 

Garfish  Argentine 
Perch  Black goby 

Wrasse species  Black sea bream 
Eelpout  Lumpsucker 

Small sandeel  Norwegian topknot 
Goby species  Sculpin 

Scaldfish  Red band 
 
Source: Anon 1980; Anon 1981; McCarthy 1985; Collins et al 1993; Wilson and Corpe 1996; BIM 1997,2001; Kiely 

et al 2001; Arnett and Whelan 2001, 2003; Gilleran 2001; Wilson et al 2002; Kavanagh et al 2010; Gosch 2010 
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